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FOREWORD

This volume is one of a set of seven giving key characteristics of

Earth-to-Mars ballistic trajectories during the period 1964-1977, which

period is divided into seven launch intervals (one interval per volume),

spaced about 25 months apart. Within each interval, trajectories are

calculated for each launch date and further subdivided into flight time

ranges graduated in 2-day increments. Launch dates and approximate

flight times for this volume are as follows (only trajectories requiring

vis viva geocentric energies of less than 40 kin/see are included).

Launch date (1971)

March 6--August 10

Flight time range ( days )

70-280

The applicability of these books may be extended by noting the

15-year cyclic recurrence of Earth-Mars trajectories. Thus trajectories

in 1979 approximate 1964 trajectories; 1982 trajectories approximate

1967 trajectories, etc. Simply by updating the trajectories by 15 years,

the results may be reapplied.

It is intended that these books provide trajectory and guidance

analysts with data, in volume, so that preliminary design studies,

investigations of the properties of ballistic interplanetary trajectories,

and interplanetary guidance and orbit determination analyses may be

performed. While not exact, these trajectories are sufficiently accurate

to be qnite useful for the above purposes.

In generating such a large amount of data, it is impossible to check

the correctness of each number. Should the reader detect any errors, the

authors would appreciate heing advised.

Companion volumes ( Ref. 1 ) give the characteristics of Earth-Venus

trajectories during the period 1964-1970.

This volume would be incomplete without an expression of gratitude

to V. C. Clarke, Jr., W. E. Bollman, T. W. Hamilton, and C. G. Pfeiffer,

who laid the foundation upon which this document is based.



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

I. INTRODUCTION

This report presents the results of extensive machine

computations of three-dimensional ballistic interplanetary

trajectories. The analytic model used to represent these

trajectories is based upon two-body, inverse-square, force

field mechanics. A brief explanation of the model is pre-
sented in Section II.

Basically, the trajectories are calculated in two distinct

parts: (1) the heliocentric transfer ellipse and (2) the

launch-planet-centered escape trajectories. Following

these trajectories, differential corrections or error coeffi-

cients and guidance and tracking parameters are given.

A. Heliocentric Conic Computation

The heliocentric trajectory is obtained by specifying

the launch date and flight time only. Given these, the

positions of the launch planet on the launch date and the

target planet on the arrival date may be obtained by

interrogating the ephemerides. By assuming the planets

to be massless, a unique heliocentric trajectory may then

be rgmputed which passes through the centers of the

launch and target planets. Though this assumption may

at first seem gross, experience has proved it to be per-

fectly reasonable for this purpose. After the solution has

been obtained by an iterative procedure, the orbital ele-

ments, heliocentric position, and velocity vectors at launch

and arrival are computed. Other heliocentric quantities

of engineering interest are also computed.

B. Planetocentric Conic Computation

After the heliocentric orbit is obtained, the launch and

arrival hyperbolic-excess velocity vectors are computed

by subtracting the velocity vectors of the launch and tar-

get planets from the heliocentric launch and arrival veloc-

ity vectors of the probe. The launch hyperbolic-excess

vector is, in fact, the most important result of these com-

putations because it yields the energy and direction of

fire required to achieve interplanetary transfer.

Further computations are done to exhibit properties

of the near-Earth portion of the trajectories. Given the

launch hyperbolic-excess vector, a launch site (Cape

Kennedy ), a launch azimuth, and certain properties of

a typical interplanetary boost vehicle, and assuming a

100-nm parking orbit, quantities such as launch time,

injection position and velocity vectors, parking orbit

coast time, and injection time are computed. In essence,

then, approximate trajectories are obtained from the

launch pad to the target. The terminal portions of the

trajectories are assumed to impact vertically on the
target planet.

C. Differential Corrections

To augment the trajectory parameters, differential cor-

rections or error coefficients relating variations in the

launch hyperbolic-excess velocity vector to variations in

target miss and flight time are computed. Actually, the

variables at launch in these coefficients are the square of

the hyperbolic-excess speed, or vis viva energy C3, and

the declination and right ascension of a unit vector S,

collinear with the outgoing asymptote of the escape

hyperbola. The target variables are the components of

the impact parameter B, defined below, and the flight

time. These coefficients are obtained by a numerical

differencing technique developed by William Kizner

of JPL.

Based upon these error coefficients, guidance and track-

ing parameters are calculated as described below.

D. M/d-Course Guidance

Interplanetary guidance is currently being accom-

plished by determining the orbit of the probe from radio

tracking data and then applying one or more impulsive

velocity corrections to null the predicted target error.

The guidance task closely parallels the trajectory prob-

lem, for it is convenient to define the following guidance

"phases":

1. Planetocentric phase, in which, after the launch

vehicle has placed the probe on its escape hyperbola,

the orbital elements of this trajectory are determined

and the hyperbolic-excess velocity is corrected to

the desired value.

2. Heliocentric phase, in which additional velocity
corrections may be made to correct any error in

orbit determination and/or maneuver execution in

phase 1.

3. Approach phase, in which the probe is in the sphere

of influence of the planet and the final vernier

corrections may be made to trim the results of

phase 2.

The preflight analysis of phase-1 guidance is primarily

concerned with the statistical problem of determining

how much propellant to carry aboard the spacecraft in

vii
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order to correct a "three-sigma" injection guidance error.

These studies are well-documented elsewhere (Ref. 2--4)

and will not be discussed here. Suffice it to say that

correcting the hyperbolic-excess velocity is a reasonably

good approximation to nulling the miss components at

the planet. Such an analysis need only be concerned with

the planetocentric phase of flight.

The analysis of the heliocentric phase is more compli-

cated, since maneuvers there depend upon errors in

applying the first midcourse maneuver (phase 1). In order

to understand the effect of phase 1 errors, or to specify a

tolerance on them, it is convenient to ask how a unit

error in hyperbolic-excess velocity maps to miss at the

target. This unit velocity error can be thought of as due

to uncertainties in phase-1 maneuver execution and orbit

determination. Conceptually, this analysis can be accom-

plished by letting a unit velocity error trace out a sphere

at the tip of the hyperbolic-excess velocity vector and

observing the semimajor and semiminor axes of the miss

ellipse at the target (only two miss components are

normally of interest). MathematicalIy, this is done by

simply forming a matrix of the differential corrections,

multiplying this matrix by its own transpose, diagonal-

izing the resulting symmetric matrix, and observing

that the two diagonal terms are the desired semimajor

and semiminor axes of the unit error ellipse. _ It is easy

to show that if the coordinate system chosen to describe

the target error is collinear with these axes, the rows

of the resulting differential correction matrix (which are

gradient vectors) are orthogonal, and their norms are the

magnitudes of the error-e}]ipse axes.

The approach guidance phase is not conveniently

treated with this kind of analysis, and is not discussed

further.

E. Orbit Determination

A spacecraft boosted toward Mars or Venus by the

current generation of launch vehicles requires the accu-

racy obtainable using Earth-based radio guidance in order

to accomplish most planet-oriented experiments. The

steps in radio guidance are:

1. Track the transponder signal from the spacecraft

from several stations located at a spread of latitudes

to determine the orbit of the spacecraft.

_lt should be apparent to readers familiar with statistical concepts
that this is equivalent to mapping a three-dimensional gaussian
distribution of velocity errors, with unit standard deviation along
each axis, to a two-dimensional gaussian distribution of position
errors at the target.

2. Calculate the velocity changes required to alter the

orbit to pass through the desired region at the target.

The maneuver is then applied with a small rocket

motor; the pointing direction and burning time (of

the velocity increment) are calculated to perfectly

correct the orbit if both the estimate of the orbit

and the application of the maneuver are without

error.

3. Track the spacecraft after the first maneuver for a

sufficient interval to form a new estimate of the

perturbed orbit.

This process of tracking and maneuvering may be

repeated several times to achieve high accuracies at the

target. There is, however, a limit to the process imposed

by our uncertainties in the actual location of the target

planet as well as the unpredictable forces acting on the

spacecraft.

For extremely high accuracy at the target planet, on-

board measurements must be used in conjunction with

the Earth-based tracking in order to further reduce the
above-mentioned uncertainties. It is not the function of

this report to discuss on-board measurement systems but

rather to describe the capabilities of current Earth-based

radio guidance techniques when applied to interplane-

tary trajectories.

An adequate description of the accuracy to which orbits

may be determined and maneuvers executed for the case

of several corrective maneuvers is beyond the scope of

this report. The results presented here may be strictly

interpreted as corresponding to the accuracy capabilities

for a single mid-course maneuver occurring anywhere

between 1 and 14 days after injection. The relative con-

tribution to the target uncertainty caused by orbit deter-

mination errors and mid-course execution errors depends

directly upon the size of the correction required on a

particular flight. For this reason, then, the two error sources

are considered separately. While our results do corre-

spond to the single maneuver case, they are very valuable

in providing a general description of tbe way in which

these errors vary over the selected set of trajectories.

Such utilization of the results is discussed later herein.

F. Accuracy of Computations

Extensive accuracy studies were performed to verify

the adequacy of these trajectories for preliminary design

use. Both Mars and Venus trajectories were computed on

the JPL precision-integrating trajectory program using

VIII
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w

initial conditions obtained from the approximate traiec-

tories contained herein. Of 56 Mars cases run, 29 missed

the target by less than 500,000 km; 16 missed by between

500,000 and 1,000,000 km; and 5 missed by between

1,000,000 and 1,500,000 km. The worst case missed by

3,500,000 km. For the flight time errors, 16 varied between

1 and 2 days; 14 varied between 2 and 3 days; and 9 were

greater than 3 days. The worst case was 7.2 days. No

systematic properties of these errors were noted except

that they appear to get worse for the higher-energy

trajectories.

For Venus, the accuracy was considerably better, aver-

aging 322,000-km miss error and 0.67-day flight time

errors. Based on these comparisons, the model used to

generate the trajectories contained herein is considered

to be adequate and the results suitable for preliminary

mission design studies. These results are very useful for

initializing a precision trajectory search program.

When used for the stated purposes, these trajectories

provide an excellent source of data obtained at consider-

ably less time and expense than precision cases.

II. ANALYTICAL MODEL FOR INTERPLANETARY TRAJECTORIES

The analytical model consists of three distinct phases

of two-body motion: (1) an escape hyperbola near the

launch planet, (2) elliptical 2 motion under the attraction

of the Sun, and (3) terminal hyperbolic motion near the

target planet.

A. Heliocentric Motion

Solution of the heliocentric elliptic motion is obtained

first under the following assumptions:

1. The launch and target planets move in orbits about

the Sun as given in the national ephemerides. Their

velocity components are obtained by using two-body

conic formulas, mean orbital elements, and their

tabular positions as listed in the ephemerides.

2. The launch and target planets are massless. Thus

the only force acting on the probe is that of the Sun.

3. The position of the probe at launch into the helio-

centric orbit is the center of the massless launch

planet. Its position at arrival on the heliocentric

orbit is the center of the massless target planet.

"_Hyperbolic heliocentric motion is not considered herein.

Thus for solution to the heliocentric phase of motion,

the attractions of the launch and target planets are tem-

porarily disregarded. The primary result to be obtained

from the solution of the heliocentric transfer problem is

the hyperbolic-excess velocity vector relative to the launch

planet.

1. Determination of Planar Orientation

Since the launch and arrival positions of the probe

are assumed to be the centers of the launch and target

planets, they can immediately be determined, given the

launch and arrivaP times, by consulting the ephemeris.

Further, the orientation of the heliocentric transfer plane
can immediately be found. Let RL be the Sun-launch

planet position vector at launch time TL, and let Rp be

the Sun-target planet position vector at arrival time Tp

(Fig. 1). Then, planar orientation is found from the unit

normal W to the plane as follows:

W - RL × R.
RL Rp sin xl, (1)

_Or, for convenience, the launch date and flight time can be speci-
fied.

rx



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

K /

0 I

LAUNCH-

PLANET

CENTER

Fig. 1. Heliocentric transfer geometry

where the angle ,I, is defined below. The inclination 4 i to

the ecliptic plane can be found by

cos i = W • K" (2)

where K' is a unit vector pointing in the direction of the

ecliptic north pole.

and the path angle r is found from

E4 ]sinF= (1--e 2)(2a-R) esinv (7)

In Eq. (6) and (7), GMs is the universal gravitational
ARGET-

PLANET constant times the mass of the Sun ( -- 2.959122083 X 10-"

CENTERau3/day:), a and e are the semimajor axis and eccentricity

of the transfer ellipse, respectively, and v is the true

anomaly of the probe given by

a (1 - e'-') - R
cos v = (8)

eR

3. Lambert's Theorem

Now there are two unknowns in Eq. (5)-(8) which pre-

vent their immediate evaluation. These two unknowns are

the semimajor axis a and the eccentricity e. The deter-

mination of these quantities is the main problem. Battin

(Ref. 5) has shown that the eccentricity is actually a func-

tion of the semimajor axis. Thus it is first necessary to

determine a. The semimajor axis is related to the time of

flight Tr by Lambert's Theorem, which states: The trans-

fer time betwecn any ttuo points on an ellipse is a function

of the sum of the distances of each point from the focus,

the distance between the points, and the semimaior axis

of the ellipse. Functionally, the theorem is stated as

2. In-Plane Relations

The heliocentric central angle ,I, (Fig. 1) is also readily

determined by utilizing the positions of the launch and

target planets. This angle may be obtained from

cos_l,- Rc'RL (3)
IRLI IR, I

T r = T F (R L + Rp, C, a) (9)

where the distance C between the launch planet at launch

time and the target planet at arrival time is shown in

Fig. 2 and is obtained from

c = IB. - B,t (Io)

sin q = sgn [(R L × Rp)- K'] (1 - cos: _)_ (4)

The velocity vector V of the spacecraft anywhere along

its path may be obtained from

V

V = -_- [(W × R) cos F + Rsin P] (5)

Here, R is the heliocentric position vector, R = IRI,
and V is the heliocentric speed obtained from

Rp

Fig. 2. In-plane transfer geometry

' In this report, we are interested only in transfers which have the
same rotational motion about the Sun as the planets; thus,
0 _ i _---er/2.

Since the time of flight Tp and the launch and arrival

positions Rx, and Rp are knowns, only the semimajor axis

m
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remains to be found by iterative solution of Eq. (9). After

the semimajor axis a is obtained, the heliocentric veloci-

ties of the probe at launch and arrival time VL and Vp

may be evaluated from Eq. (5) under the conditions

R = RL and R = Rp. The path angles PL, I_p and true

anomalies _ vL, vp at launch and arrival times may also be

evaluated from Eq. (8) and (7) under the same conditions.

Finally, the desired end result, the hyperbolic-excess

velocity Vt, L relative to the launch planet may be found

(Fig. 3) by

VhL _- V L -- V 1 (11)

where V1 is the velocity of the launch planet at launch

time.

_. v,

V t

Fig. 3. Determination of the hyperbolic-excess

velocity vector Yh,.

B. Launch Planet Escape Hyperbola

The key result from the solution of heliocentric transfer

is the hyperbolic-excess velocity vector V_L at launch. The

reason for the importance of this vector is that it tells the

direction in which the probe must be traveling relative

to the launch planet when just leaving its gravitational

influence. There are an infinite number of escape tra-

jectories (all hyperbolas) which can have the same

hyperbolic-excess velocity vector. However, only a por-

tion of these are practical for use when related to existing

launch sites and boost vehicle constraints. For example,

it would be ridiculously costly in payload-and imprac-

tical-to shoot a vehicle straight up. Criteria for selection

of a family of feasible escape trajectories are given below.

1. Assumptions

The solution of the escape phase of motion is obtained

under the following assumptions: (1) The probe is acted

on only by the gravitational force of the launch planet,

and (2) the oblateness effects of the launch planet are

neglected,

5The details of quadrant choice for these angles are found in Ref. 5.

The direction of the asymptote of the escape hyperbola

is found by normalizing the hyperbolic-excess vector VhL.

The injection energy '_ C:, of the escape hyperbola is found

by squaring the hyperbolic-excess speed, or

C3 = V_L (12)

Thus, in contrast to the heliocentric problem, the launch

planet is now "massy," while the influence of the Sun is

neglected. However, the hyperbolic-excess velocity vec-

tors found by solving the heliocentric problem are used

as a starting point to solve the escape problem.

2. Size and Shape of the Escape Hyperbola

As previously stated, only some of the infinite number

of escape trajectories are practical. Two of the practical

aspects of a set of trajectories are the sizes and shapes

of the hyperbolas.

Size is basically determined by the energy C3, which

in turn is a function of boost vehicle capability. For boost

vehicles in use (or shortly to be available) at this writing,

values of energy less than or equal to 25 km2/sec _ are

considered reasonable. The larger the value of energy

that the booster is required to deliver, the smaller the

payload and launch period over which the vehicle may

be fired.

The shape of the hyperbola is determined by its eccen-

tricity, which is a function of both the energy and peri-

focal distance according to

Rp C,_
e = 1 + ' (13)

GM

where Rp is the perifocal distance and GM is the uni-

versal gravitational constant times the mass of the launch

planet. From Eq. (13) it can be seen that for a fixed peri-

focal distance the eccentricity increases linearly with the

energy. The value of perifocal distance is not arbitrary,

but depends strongly on the boost vehicle trajectory. It

has been shown (Ref. 6) that in the great majority of

cases it is necessary and desirable to use a circular park-

ing orbit as part of the preinjection phase of the escape

trajectory. It is further an interesting fact that the altitude

of the parking orbit determines the perifocal distance.

If h is the parking orbit altitude and Ro is the launch

planet's radius, then, to an extremely close degree of

approximation,

Rp = R 0 + h (14)

_Cz is actually twice the total energy per unit mass, i.e., the v/s

viva integral.

xI
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or the perifocal distance is equal to the launch-planet-

centered radius of the parking orbit. In Ref. 6 it also has

been shown that the lowest possible parking orbit (80-100

nm) allows greatest payload capability. Thus, using

100 nm for the parking orbit altitude, a practical value

of perifocal distance is 6560 kin. The perifocal distance

will vary only slightly about this value for other parking

orbit altitudes, or even for direct-ascent-type preinjection

trajectories. Therefore, both the size and shape are essen-

tially determined by the energy alone, which is found

from Eq. (12).

Given the size and shape of the escape hyperbola, its

planar orientation must be deterfnined, and this can be

done by considering two vectors: (I) the direction of the

hyperbolic-excess vector, denoted by a unit vector S, and

(2) a unit vector R_ directed from the center of the launch

planet to the launch site. The vehicle's flight plane will

essentially be determined by these two vectors, as shown

in Fig. 4. A unit normal W to the launch-planet-centered

flight plane is determined by

w n_ x s (15)
la_ x sl

D

NORTH POLE

/

LAUNCHER

K

I

RL

W

d

VERNAL

EQUINOX

Fig. 4. Vehicle flight plane

XII
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with the constraint that the Z component of W is always

positive.

Since R_ is a function of time, according to the rotation

rate of the launch planet, the planar orientation must

continually change. In effect, this says that the launch
azimuth is a continuous function of launch time.

A detailed description of the geometrical aspects of

the launch planet ascent trajectory is not given here but

may be found in Ref. 6.

C. Differential Corrections

The calculation of differential corrections for inter-

planetary, trajectories may be accomplished in several

ways and depends on choice of independent and depend-

plane normal to the incoming asymptote S. The orienta-

tions of the reference axes in this plane are arbitrary, but

one is usually selected to lie in a fixed plane. Thus, define

a unit vector T, lying in the ecliptic plane according to

S×K'

T - IS × K, I (16)

where K' is a unit normal vector to the ecliptic plane.

The remaining axis is then given by a unit vector R,

defined by

R = S X T (17)

Figure 6 illustrates the orientation of the R, S, T target
coordinates.

ent variables. In this report, a numerical differencing 0 T

scheme is used. Basically, the independent variables-

the injection energy C3, declination cs, and right ascen- / /

sion os of the outgoing asymptote S of the escape hyper- / / /

bola-are varied, one at a time, to produce variations in _ / / / /
the dependent variables-the components of the impact R"--._/////_

parameter B and the time-of-flight Te.

The impact parameter B is defined as a vector origi-

nating at the center of the target planet and directed per-

pendicular to the incoming asymptote of the target-

centered approach hyperbola (Fig. 5). The impact param-

eter B is resolved into two components which lie in a

PATH OF PROBE

CENTER OF

TARGET BODY S

INCOMING

ASYMPTOTE

A
Fig. 5. Impact parameter B

K' TARGET

BODY

ECLIPTIC PLANE---

Fig. 6. The R, S, T target coordinate system

The impact parameter B lies in the R-T plane and has

miss components B'T and B'R. B-T:B'R:0

denotes vertical impact on the target. Thus, B • T, B" R,

and TF are the three target-dependent variables. If Q/

represents a set of generalized independent variables,

such as injection position and velocity or other con-

venient variables, then the partial derivatives _B" T/_Q_,

_B • R/_Qi, _TF/_Qi are first-order differential corrections

or error coefficients relating miss at the target and flight

time errors to the independent variables.

A convenient set of independent variables for inter-

planetary traiectories is the vis viva injection energy C,%

the declination ,I,s, and the right ascension t:)s of the

asymptote of the escape hyperbola. These variables essen-

tially describe the launch hyperbolic-excess velocity vec-

tor since

VhL : (C3)_ (cos _I'_.cos ®s, cos _s sin ®s, sin 4'_) (18)

As stated above, the differential corrections are calcu-

lated by a numerical differencing method which uses

XIII
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quantities obtained from the conic trajectory. The basic

idea is to compute a varied or perturbed trajectory and

then difference it with the reference case. Let primed

quantities denote variables on the perturbed trajectory.

A small variation /xVhL in the hyperbolic-excess velocity

vector is equivalent to a small variation AVL in the launch

heliocentric velocity vector. The launch heliocentric

velocity on the perturbed trajectory is, then,

V' --VL+AVhL (19)b--

where

AVhL = (Ca)_ Affs [ -- sin _s cos ®s, -- sin _s sin ®s, cos cbs] +

(C3)'_ A®s [ - cos q_,,,sin ®s, cos _s cos ®s, 0] +

AC_ [cos _s cos @s, cos _s sin ®s, sin _s]
2 (C3)_ •

where A_s, _xOs are small angular variations (0.2 deg), and

the energy variation is AC3 = 0.005 Ca.

The semimajor axis a' is obtained from

a' - RL (20)

'2 - Y_"-'RL
GMs

The radial rate RJ is

Ri = V_. RL (21)
RL

The semilatus rectum p' and eccentricity e' are

p,, °po
R_ (V_- - RL')

P'= GMs (22)

e'= (1 - P'_a--V� (23)

The eccentric anomaly at launch E_ is

RL R_

sin E'L e' (a'GMs) v,

(24)

The mean anomaly at launch M'L is obtained from

M' = E' - e' sin E_ (25)g L

The mean orbital rate n' is

n'- (GMs)_ (26)
a'a/a

The mean anomaly at the target M_ is

M_ = n' T,, + M_ (27)

The eccentric anomaly at the target E_ is obtained from

the expansion

( ) i[ e' sin Ep l1 AM --_ (1 -- e--_cos"-E,,)_JAM_E_=Ep+ 1-e'cosEp

1 F3(e'sin Ep) 2 - (1 - e' cos Ep) (e' cos Ep) 1 AM a
+ 6 L (1 - e' cos Ep) _ .J

(2s)
if

or

cos Ep_0

e' cos Ev-- 1 -_ N/(e' cos E.-- 1 )"-_ (2# sin Ep) AM

e' sin E,

if

where

(29)

cos Ev < 0

AM = M_ - (Ep - e' sin Ej,)

p
The true anomalies at launch and the target v_ and vp

are found from

p' - RL (30)
cosv_-- e'RL

0 < v_, < _r if R_ is positive

rr < v_ < 2rr if R_ is negative

cos E_ - e'
p

cos v_ 1 - e' cos E_

(1 - e'Z) v, sin E_

sinv_= 1-e'cosE_

(31)

The heliocentric central angle ,I,' is

._!tP_ P -- _vl)p L (32)

The angular momentum h' is

h' = RL X V'L (33)

XlV



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

The heliocentric position vector at the target is

, [R L , . h' × R L sinai,')R;'= R'l,Kc°s +h-V j (34)

where

R_ = a' (1 - e' cos E_) (35)

from whence

A vector in the direction of perihelion with magnitude e' is and

V' × h' RL
Fp - b

GM_ RL (36)

The heliocentric velocity at the target is

h, (R,:+)v; = × \E" (37)

The hyperbolic-excess velocity at the target is

V_,p = V_ - V2 (38)

The difference between the heliocentric position vectors

on the perturbed and reference trajectories is

AR_= R; - Rp (39)

The impact parameter B is

(40)

i. t t

B - (ARp Vhp)v_p + AR;,

The flight time error is

ATe. -- txR_, • V_v

The partial derivatives are formed by dividing AOs,

A'I)s, and dxC_ into the miss components B- T, B" R, and

flight time error ATr. In addition to the component par-

tials, the quantity _B/_Q_ is defined by

(41)OB F(_B.T_ (_B.R_2q _
_0---_= L\--£_-, / + \--__-, / J

The three partials, _B/_Os, _B/_os, _B/_C3, are impor-

tant measures of the error sensitivity of a trajectory.

The effect of uncertainty in the knowledge of the

astronomical unit-to-kilometer conversion factor on target

miss and flight time may be determined by the following
formulae,

_B.T_ -2C 3 _B.T

_au au OCa

_B.R_ -2C_ _B-R

_au au _C_

(42)

_B 2C3 _B

_a_-u- au _C 3 (43)

_T.___£_= - 2C_ _T_.__: (44)
_au au _C:_

where au is the astronomical unit-to-kilometer conversion
factor.

The effect of solar radiation pressure acting on the

probe may also be evaluated as follows: In Eq. (19) let

ZxVhL = 0, but in Eq. (20), (22), (24), (26), (36), vary GMs

by adding an increment AGMs. This procedure gives rise

to a varied trajectory from which the impact parameter B

and flight time error ATr may be obtained. The partials

_B/_GMs and _Tv/'_GMs may then be calculated. Since

the acceleration caused by solar radiation pressure acts

opposite to the gravitational attraction of the Sun, radia-

tion pressure has the effect of decreasing the Sun's gravi-

tational attraction, or decreasing GMs. A decrease,

,aGMs = --1.25 X 10" km'Vsec _ corresponds to the solar

radiation pressure acting on a 3500-kg spacecraft having

a perfectly reflecting area of 22 square meters. Thus the

miss, always being a positive number, is obtained by

±B_p = 1.25 X 10" ?B/?GM,_, and the corresponding flight

time error is ±TF,_, = -- 1.25 X 10" _T_,/_GM._, which is
sign sensitive.

D. Mid-Course Execution Accuracy

The effect of mid-course execution errors on target

accuracy can be rather simply described if it is assumed

that the guidance maneuver is made on the asymptote

of the escape hyperbola and that the velocity errors are

spherically distributed (that is, the three-dimensional

statistical distribution of velocity errors is composed of

three orthogonal, independent velocity errors, each with

the same variance). The mapping of these errors to the

target (Fig. 7) results in a three-dimensional ellipsoid of

position errors, which is the "one-sigma ellipsoid." The

semiaxes are the respective standard deviations of the

position errors. As pointed out above, this ellipsoid can be

thought of as the locus of target errors that results from

a unit velocity error at the mid-course point tracing out

a sphere.

Let the differential corrections discussed above be

expressed in matrix form as
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8B .T

8B.R

SPHERE OF MIDCOURSE

VELOCITY ERRORS

K

igB • T

ELLIPSOID OF TARGET

ERRORS

Fig. 7. The mopping of mid-course execution error

_B • T _B • T

_B.R _B.R _B.R

-_ _®_ OC:_

_s _®_ _C:_

(45)

Now define a Cartesian coordinate system Xa,X.,,X3

such that

8._, = VhL8%

S._,.,= - (VhLCOS¢_) 80_

8C3

Then a new matrix F can be formed,

_B • T

_B • R

F = _,

_Tr
"'"7--

_X_

(46)

(47)

where

_B.T _B.T

_B.R _B.R
----7---

OX_ _X_

_TF _TF
-"7"-

_X_ _X_

0B.T 1 OB.T

_X, V_L _

_B.T -1 _B.T

OX,2 VhL COS _y O_')S

_B • T _B • T
- 2Vht,---

_B • R 1 _B • R

_B. R -1 _B.R

_Y(2 Vh_ cos cI,s 00_

_B.R _B.R
-- 2Vhs--

_ _C:,

3Tr 1 OTr

_X_ Vh_ _'Ps

_Tr _ -1 OTr

_X2 VhL COS (I_ S DO s

_Te - 2V_c _T--L-_
_:_ _C_

(48)
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Let the spherical distribution of midcourse velocity

errors be described in the XI, X:, X3 system as

statistical expectation [ 8 :_ + 8 X_ + 8 _:_] = 3 a_ (49)

where cry will be taken equal to 0.1 meters/sec. The

resultant one-sigma ellipsoid of target errors is described

by the quadratic form,

where

and

8M A-1 8M r = 1 (50)

A = a2vFF r =

Xn kz2 ;_131
;%= ;%3

symmetric k3_

(51)

8M = (SB. T, 8B.R, STy)

The elements of the A matrix are:

_r i :_B.T__ i _pB. Ty
_'": "_Lc.--k--a'_,) +c,co:.,,\ ao,/

+ 40_\-T57/ j

r I (aB • T%faB.R% 1 (aB • "r%

rz{_,,.qP,q ' P"q(_'4
• , c:, co: _ \_/\ _e)./

+4q\-7_.,) \-_TYJ

x._,.,= ,:, Lc_ \ a% / + c_ cos2_-_\ ae,. /

pB"q_1+ 4c_ \-_7/

I-1 (aB.R_(aTF_ 1 (_B.R_f_TF'_

r 1 (_TF_" I _(ST,,_z 4 /aTp\']x:'=°_L_kT_/ +qcos,,_:,k_oj + c'l,,-_)

(52)

The quantities in the A mahix can be interpreted as

standard deviations (sigmas) and correlation coefficients

(rhos) according to

,_ = (X._)_

PRr = (Xn X_)_

PrP = (/_11 _'33) _

(53)

Then the A matrix becomes

E E_, PRT eR o'_. P_'r (r_, aT]

,A = _r_ Pne aR o'e 1

symmetric a_, J

(54)

It is often of interest when describing only miss com-

ponents to consider

-,, = (_ + _)'_ (55)

and to diagonalize the upper 2 X 2 portion of the A (the

miss component elements) to get

I o'_ 0 P]3 _rl 0"3]

A* : LAL r = _r_ Pza az %

symmetric _r_

(56)

where the matrix L is given by
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L z

cos O sin 0 0

- sin 0 cos 0 0

0 0 1

(57)

The angle 0 is positive when turned counterclockwise

from the T axis, and has been chosen such that or1_ a2.

This is accomplished by

1 i F 2pRr "l= - tan- - ....
2 fit fir

(58)

where 6 is in first quadrant if p_T is positive and 6 is in

second quadrant if p_r is negative. Notice that _ra = a_.

The two-dimensional error ellipse described by az, a_,

and 0 is the projection of all points of the three-

dimensional ellipsoid of position errors (discussed in Sec-

tion IIE) onto the T-R plane, as shown in Fig. 8.

B-R

B.'F

Fig. 8. Projection of three-dimensional error ellipsoid

on the T-R plane

E. Orbit Determination Accuracy

In this section the analytic model used for describing

orbit determination accuracy (tracking error) for inter-

planetary trajectories is discussed, and the factors upon

which the tracking error depends are reviewed. The dom-

inant error sources are defined for the easterly launchings

from Cape Kennedy using tracking coverage supplied

by NASA's Deep Space Instrumentation Facility (DSIF).

Probable generalization to other situations is suggested.

Finally, the method of describing target errors is pre-

sented along with all formulae relating the tracking

errors to the target error parameters chosen.

1. Method of Describing Orbit Determination Accuracy

As discussed in Section I/D, the uncertainties in our

knowledge of an interplanetary trajectory are well de-

scribed in terms of the direction and magnitude of the

geocentric hyperbolic-excess velocity vector, Vha, Fig-

ure 9 defines the right-handed Cartesian coordinate sys-

tem we have adopted for describing uncertainties in VhL.

The Xa axis is along VhL; the X1 axis is in the direction of

a positive differential change in asymptote declination

'l_s; and the X_ axis completes the system.

NORTH POLE

X X_,

VERNAL EQUINOX

Fig. 9. Orientation of the Xi Cartesian coordinate system

to describe uncertainties in the hyperbolic-excess

velocity vector VhL

Let 5_ represent the vector of velocity errors in the Xi

system just described; Jf = (S J(,, 8X:, 8._a) r, where T indi-

cates the transpose. The average of any function of X,

f (X), over an ensemble of randomly generated tracking

runs may assist in describing our statistical knowledge

of X based on tracking noise, station location, and physi-

cal constant uncertainties. The ensemble average is

usually written E[ (Y() or as f (X). When X has a Gaussian

(normal) probability density function, the distribution

can be describe_ completely by specifying ES[ and
E [(X--X) (X- X)r], tfm mean and covariance of J_,

respectively.

When all parameters influencing our knowledge of

have been considered, EJ( should be zero and then the

description of our uncertainties in 1/( can be adequately

given by Covar 5( defined above. For convenience, the

symbol A_, for Covar X, is introduced.
i

L .J
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Note that

(60)

is a 3 X 3 real symmetric matrix. The diagonal terms are

the variances of the three components, and the off-

diagonal terms measure the correlation between the three

components.

Before describing how A_ has been "mapped" into

target error uncertainties, a discussion is given of the

dependence of A_ upon the relevant factors describing

near-Earth tracking as well as the typical errors assumed

in preparing the estimates given in this report.

2. Accuracy of Near-Earth Tracking

By expressing the accuracy of near-Earth tracking in

terms of X and its associated covariance A:_, the depend-

ence upon almost all trajectory parameters has been

eliminated. The remaining relevant trajectory parameters

are listed in Table 1.

Table 1. Trajectory parameters influencing
tracking accuracy

1. Launch site

2. Launch azimuth _L .............. Depends on launch time.

3. Injection region ................. Depends on time in parking orbit;

short or long coast less than 1

revolution is current practice.

4. Declination of VhL, _bs ........... Depends on target position at

arrival date and injection

energy, Ca.

5. Magnitude of VhL ----" V_L _- (C3) ah

Note the limited number of trajectory parameters on

which A_ depends. Table 2 summarizes the key tracking

station parameters which influence accuracy in the geo-

centric tracking phase.

The first three factors listed in Table 2 define the

tracking configuration, whereas the last three are station

performance factors. Usually, tracking accuracy studies

are carried out with the tracking configuration relatively

fixed, and the influence of the station performance factors
are determined.

The final source of tracking error is uncertainty in phys-

ical constants. The influence of GM-Earth errors is some-

what smaller than the above-mentioned errors and should

be reduced to negligible contribution in the next two

Table 2. Tracking station parameters influencing
tracking accuracy

1. Station locations .............. A spread of latitudes is very

desirable.

2. Total tracking time

3. Tracking data types ........... Range R, range rate/_, and angles

are most commonly taken.

4. Delay in acquiring first data... Delay is measured from the injection

region as well as station acqui-

sition delays.

5. Tracking data accuracies ....... Expressed in terms of equivalent

uncorrelated noise at a given

sampling rate.

6. Uncertainty in tracking ........ Important when high data accuracies

station locations are available. Longitude errors

usually are most important.

years. Sections IIC and IIIC describe how the uncertainty

in the astronomical unit affects the target error; this error

can be important for very long flights, but should also be

reduced to a negligible contribution in the next two years.

Errors in the target's mass cause minor variations in flight

time Tr and negligible effect on B. The last important

target error source currently recognized is the uncertainty

in the effect of the standard solar radiation pressure on

spacecraft trajectory. The source of uncertainty is that

effective reflecting area (largely solar panels) is not per-

fectly known. Techniques for the accurate measurement

of this quantity are currently under development. Our

studies show that unless this error is held below 5g it will

be the dominant error source on many of our flights.

Sections IIC and IIIC describe the calculation of the

standard solar radiation pressure on a typical spacecraft

deriving electrical power from the Sun.

The tracking accuracies reported here are representa-

tive of those foreseen for the 1971 time period. Range rate

data were taken from the DSIF stations in South Africa,

Australia, and the United States. The measurements were

assigned standard deviations at 0.001 meters/sec, cor-

responding to a 60-sec sample rate. Station location

uncertainties were assumed to be uneorrelated, with

standard deviations of 0.001 deg in latitude, 0.0005 deg

in longitude, and 30 meters in geocentric radius. Simul-

taneous tracking by more than one station was not allowed.

The uncertainties quoted are those to be expected in the

absence of other error sources, notably solar pressure and
astronomical unit uncertainties.

The A:_ matrix used in these calculations was assumed

to be independent of the trajectory parameters listed in

Table 1. This approximation is good for the range of

energies and asymptotic declinations considered to be

XIX



JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

most feasible. In the future these approximations will be

refined as necessary. The A_ used for orbit determination

accuracy in this report is given in Section IIIE. The target

accuracies calculated here are typical for any reasonable

multistation tracking configuration, with the data types

and accuracies corresponding to this conservative repre-

sentation of DSIF capabilities.

3. Calculation of Target Errors

The representation of tracking accuracy in the geocen-

tric phase in terms of A_, the covariance of the VhL in a

particular rectangular coordinate system, was developed

earlier in this section. In order to express the effect of

these uncertainties in V_L in terms of target error, two

_teps must be performed. First, a set of coordinates M1 at

the target planet for expressing the errors (M_ cannot

exceed 3 dimensions) must be chosen. (A convenient set

with desirable linearity properties is the T-R-S. system

defined previously.) The matrix U1, which maps X to the

desired M1, is then determined.

MI= U_X= 8B.

8S

(61)

The covariance of M1 is given by

Covar [M_] = M_M_ = U_A_U r = AM, (62)

The determination of U_ for the coordinates chosen

follows the lines of Section IID. It is presumed that the

K-matrix is given, where

K_--

_B" T OB'T OB'T

OB • R 0B "R aB • R

Oep_. O®s OC_

OT...._.__F OT F OT_._._V_r

(45)

By postmultiplying K by

A _

1

VhL

0

0

--1

VhL cos '_'s

0

0

0

2VhL

(63)

the F matrix is obtained.

F = KA (47)

The F matrix must now be adjusted to transform into the

T-R-S coordinates used for M, This transformation B

is simply

B

1 O 0

0 1 0

O O -Vhp

(64)

since 8S = --VhpSTL. Thus our U1 matrix is given by

U, = B (KA) = BF (65)

Now the mapping given in Eq. (62) to obtain AM, is

applied. Since all of the coordinates of M_ have the same

dimensions (length squared), the one-sigma ellipsoid de-

scribed by the quadratic form

8Mx A_, 8M_r = 1 (66)

has physical significance. The three principal axes of this

ellipsoid are the square roots of the 3-eigenvalues of

the AM, matrix. The formulas used are standard and are

not reproduced here. The projection of the three-

dimensional ellipsoid on to the T-R plane is an ellipse.

Its major and minor semiaxes and orientation of the

major axis are calculated by the same procedure used

in Section IID. It is often convenient to write AM_ in an
alternate form:

F 1o'_ pleTOrTaR PvsqrqS

AM_= paraRar tr_¢ paxaaas (67)

k pTSO'80"T pRSCrSO'R 0"_ A

It can be seen that AM, is completely described by aT, au,

as, prs, pus, prR, because of its symmetry.

m
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III. EXPLANATION OF TRAJECTORY TABLES

Tabular listings of pertinent quantities of the helio-

centric and planetocentric trajectories, differential cor-

rections, guidance, and orbit determination parameters

are given at 1-day launch date intervals and 2-day flight

time intervals over the selected launch period. The launch

period is selected to encompass the minimum energy

transfer dates obtained from Ref. 7 and 8. A summary

of the characteristics of these trajectories is given in
Ref. 7.

Each trajectory begins with a header giving launch

date, flight time (in days), and arrival date. All the helio-

centric transfer trajectories are calculated assuming launch
into the heliocentric orbit at 0 hours of the launch date

and arrival at 0 hours of the arrival date. Later, however,

when the launch-planet ascent trajectories are computed,

the actual launch times during the launch day for each

launch azimuth are given.

Each page lists four trajectories, each of which is

divided into five basic print groups: HELIOCENTRIC

CONIC, PLANETOCENTRIC CONIC, DIFFEREN-

TIAL CORRECTIONS, MID-COURSE EXECUTION

ACCURACY, and ORBIT DETERMINATION ACCU-

RACY. Each quantity is assigned an identifying alpha-
betic symbol of no more than three letters. The definitions

of the symbols and quantities they represent are given

below. All pertinent quantities are referenced to the

mean equinox and equator, or ecliptic, of launch date.

A. Heliocentric Conic Group

The HELIOCENTRIC CONIC group gives the char-

acteristics of the heliocentric transfer ellipse, such as the

position and velocity vectors at launch and arrival, some

orbital elements, and other quantities of engineering inter-

est. The printout array is as follows:

HELIOCENTRIC CONIC DISTANCE

RL LAL LOL VL GAL AZL HCA SMA ECC INC V1

RP LAP LOP VP GAP AZP TAL TAP RCA APO V2

RCGL GP ZAL ZAP ETSZAE ETEZAC ETCLVI

After the words HELIOCENTRIC CONIC, the helio-

centric arc DISTANCE traveled by the spacecraft from

launch to arrival is printed. The quantities are defined

as follows (all angles are in deg; distances are in millions

of kin; speeds are in km/sec):

Line 1

RL, RL = IRL r

LAL, flL

LOL, AL

VL, vL = I VL I

GAL, FL

AZL, ZL

HCA, _,

SMA, a

the heliocentric radius of the launch

planet at 0 hours of the launch date.

the celestial latitude of the launch

planet at 0 hours of the launch date.

the celestial longitude of the launch

planet at 0 hours of the launch date.

the heliocentric speed of the probe at
0 hours of the launch date.

the path angle of the probe at 0 hours

of the launch date, i.e., the comple-

ment of the angle between the posi-

tion and velocity vectors, RL and VL,

defined by

sinFL --RL "VL --_ _ FL L __=
RL VL 2 -- 2

the azimuth angle of the probe at 0

hours of the launch date, i.e., the

angle, measured in a plane perpendic-

ular to the radius vector RL, between

the projection of the ecliptic north and

the projection of the velocity vector

VL on the plane perpendicular to RL,

defined by

W L • %121

cos EL -- VL COS F L 0 _ EL _ 27r

(R L X VL)" WI

sinEL- IRL×VLI

where XF1 = (K' - R}, sin ilL) see ilL,

where the superscript 1 denotes a unit

vector.

the heliocentric central angle, or angle

between the position vector RL, of the

launch planet at 0 hours of the launch

date and the position vector Rp, of the

target planet at 0 hours of the arrival

date. This angle is defined by Eq. (3)

and (4) and illustrated in Fig. 1.

the semimajor axis of the heliocentric

transfer ellipse.
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ECC, e

INC, i

V1, V1 = Vl [

Line 2

RP, Rp = Rp [

LAP, tip

LOP, hu

VP, Vp = Vp [

GAP, Fp

AZP, Xv

TAL, vL

TAP, vp

RCA, RCA

APO, RA

v2, v_,= IV_.l

Line 3

RC, R,.

the eccentricity of the heliocentric

transfer ellipse.

the inclination of the heliocentric

transfer ellipse.

the heliocentric speed of the launch

planet at 0 hours of the launch date.

the heliocentric radius of the target

planet at 0 hours of the arrival date.

the celestial latitude of the target

planet at 0 hours of the arrival date.

the celestial longitude of the target

planet at 0 hours of the arrival date.

the heliocentric speed of the probe at

0 hours of the arrival date.

the path angle of the probe at 0 hours

of the arrival date, defined the same

as FL except that Rp and Vp are sub-

stituted for RL and VL.

the azimuth angle of the probe at 0

hours of the arrival date, defined the

same as EL except that R_ and Vp are

substituted for RL and VL.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours

of the launch date.

the true anomaly of the probe in the

heliocentric transfer ellipse at 0 hours

of the arrival date.

the perihelion distance of the helio-

centric transfer ellipse. This distance

is printed even though the probe may

not transit perihelion.

the aphelion distance of the heliocen-

tric transfer ellipse. This distance is

printed even though the probe may

not transit aphelion.

the heliocentric speed of the target

planet at 0 hours of the arrival date.

the communication distance, or dis-

tance between the launch and target

planets at 0 hours of the arrival date.

GL, "/L the angle between the launch hyper-

bolic-excess velocity vector VhL and its

projection on the orbital plane of the

launch planet, defined by

GP, "/v

ZAL, ._L

W 1 • VhL, rr 7z

sin 7z Vh z 2 -- 7L -- 2

where W_ is a unit normal to the

launch planet's orbital plane. This

angle is useful in describing the direc-

tion in which the probe leaves the

launch planet.

the angle between the incoming

arrival hyperbolic-excess velocity vec-

tor Vhp, and its projection on the target

planet's orbital plane, defined by

W 2 • Vhp rr rr

sin "/p Vhv -- -2 _- 7v _

where W.. is a unit normal to the target

planet's orbital plane. This angle is

useful in determining whether the

probe is approaching from above or

below the target planet. If vp is posi-

tive, the probe approaches from below

-if negative, from above.

the angle between the outgoing launch

asymptote (or hyperbolic-excess veloc-

ity vector) and the launch heliocentric

radius vector RL at launch time. This

parameter is a good approximation to

the launch-planet-probe-Sun angle as

the probe leaves the launch planet.

It is an important quantity in the de-

sign of attitude control systems which

use the Sun and launch planet as

optical references. The quantity eL is

defined as

cos _,, - V,,,. R',, 0 _-- _, -----
V j, t,

The next six quantities, all angles, have the same gen-

eral definition. They are important in the design of the

near-target trajectory and are used in determining the

aiming point for interplanetary flyby trajectories. Con-

sider the target-centered geometry of Fig. 10.

In this diagram, the reference coordinate system is the

same target R, S, T system defined in Section IIC. A unit
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s
A

CENTER OF 1 48

TARGET __Sj No

/ " --. I 7-- R

ha_, _ _

T

Fig. 10. Generalized geometry for aiming point angles

vector N_ (subscript B for body) is directed from the tar-

get center to another celestial body. The angular quantity

CB is the angle subtended at the target center between

the incoming asymptote S and the target-celestial body
line NB. Thus

V_p. N_
cos _B = S • NB = _ 0 "_ _n _ 7r

Vh v

since

Vh o

S=m

Vhp

The angle _B is the supplement of the angle between the T

direction and the projection of NB on the R - T plane,

defined by

-R • NB

sinr/B- sin_n O_rl_2rr

-T. NB

cos_R- sin_,

These quantities are computed for three celestial bodies:

the Sun (¢._ and _._), the Earth (_: and TI,¢), and the star

Canopus (_, and 7,'). Thus,

ZAP, _._(or _v) This angle is useful in that it indicates

the direction of the probe's approach

to the target. If ¢_ < _/2, the probe

approaches from the target planet's

dark side. If _, > r/2, it approaches

from the light side. Thus the parameter

is equivalent to the Sun-probe-target

angle a few days before encounter.

defined as above.

This angle is useful in locating the

Earth as the probe approaches the tar-

get. The parameter is equivalent to the

Earth-probe-target angle a few days
before encounter.

ETE, 7E defined as above.

ZAC, _,_ the Canopus-probe-target angle a few

days before encounter.

ETC, _c defined as above.

LVI,q_; the declination (latitude) of the vertical

impact point referenced to the target

planet's equator. The vertical impact

point is that point on the surface of the

target planet that the incoming asymp-

tote would intersect if it were to pass

through the center of the planet. This

quantity is defined by

sin e;r = - (cos O,.cos,i_.peos Opcos,_p

+ sin O_p cos cI,,psin Op cos ¢I,.

+ sin @,p sin _p)

where Op and cI,p are the Earth equa-

torial right ascension and declination

of the Mars north pole, and O,p and ¢,v

are the right ascension and declination

of the incoming asymptote with re-

speet to the Earth's equator (Fig. 11).

=Because of its importance in trajectory studies, the parameter LVI
has been substituted in place of CLP, which was given in previous
volumes.

Fig. 1 1. Vertical impact point geometry
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B. Planetocentric Conic Group

The second group, PLANETOCENTRIC CONIC,

gives the characteristics of primarily the launch-planet

ascent trajectories, but also includes the hyperbolic-excess

vector at the target. Injection conditions are given for

seven launch azimuths, assuming only short coast time

parking orbits. As explained in Ref. 6, there may be two

launch times per day for each launch azimuth, resulting

in a short and long parking orbit. The injection condi-

tions for each set are given in geocentric space-fixed

spherical coordinates and, by assuming a 100-nm parking

orbit altitude and typical boost vehicle trajectory char-

acteristics, the longitude of injection is calculated, along

with the latitude and longitude of ignition of final burn

out of the parking orbit.

A special case may arise when the declination of the

outgoing asymptote of the escape hyperbola is greater

than the launch site latitude (Cape Kennedy ). In this

case, owing to geometrical restrictions, it may not be

possible to fire in a symmetrical band of azimuths about

due east, as explained in Ref. 6. This band of restricted

azimuths may eliminate part or all of the selected launch

azimuth band 50 to 110 deg. When this happens, only

those trajectories with permissible azimuths are printed,

in addition to the limiting azimuths, or the most northerly

and southerly azimuths, that are possible.

The ascent trajectory, profile is as shown in Fig. 12. Its
characteristics are defined as follows:

4"_ the arc subtended at Earth's center during ascent

from launch into parking orbit.

tl the time from launch to parking-orbit injection.

4'2 the arc subtended at Earth's center during final

burn out of the parking orbit, to injection.

t._ the time of final burn.

k; the inverse parking orbital rate, equal to 1,b,.

v, the true anomalyin the hyperbolic orbit at

injection.

dOL the longitude of the launch site.

0L the latitude of thelaunch site.

The values of these quantities for all traiectories con-

tained herein are:

4"x = 23 deg

tl = 700 sec

4"a = 25 deg

t_ = 300 sec

ks = 14.689sec/deg

vl = 12 deg

R/, = 6560 km

_bc = 28.28 deg

0L = 279.5deg

_n inherent assumption here is that these quantities

are relatively invariant with injection energy. This is a

reasonable assumption and will affect the injection coordi-

nates only slightly.

INITIAL BURNING

BURNING_ COASTING _FINAL

_'_ _N

t I

Fig. 12. Ascent trajectory profile

R_, the perifocal distance of the escape hyperbola,

taken equal to the Earth-centered radius of the The print array for the PLANETOCENTRIC CONIC

parking orbit, group is:

c3 VHL DLA RAL BAD VEL PTH VHP DPA RAP ECC
LNCHAZMTH [,NCHTIME L-ITIME INJLAT INJLONG INJRTASC INJAZMTH INJTIME POCSTTIM INJ2LAT INJ2LONG
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The quantities are defined as follows (all angles are in

deg; distances are in km; speeds are in km/sec, launch-

injection (L-I)time and parking orbit coast time (PO CST

TIM) are in sec; launch time and injection time are in

hr, min, and sec, GMT):

Line 1

C3, C3

RAL, os

RAD, R = IRI

VeL, Y = IVl

PTH, r

RAP, O_p

ECC, e

Line 2

LNCH AZMTH, ZL

LNCH TIME, TL

the vis viva integral (Moulton),

or twice the total energy per unit

mass, expressed in kmVsec 2 and

defined by C3 = VzhL.

the launch hyperbolic-excess

speed.

the declination of the outgoing

asymptote of the escape hyper-

bola defined in Eq. (18).

the right ascension of the out-

going asymptote of the escape

hyperbola defined in Eq. (18).

the launch-planet-centered injec-
tion radius.

the inertial injection speed.

the injection path angle defined

by

V.R _r _r
sinF= V--'--R- -T-_r-_T

the hyperbolic-excess speed at

the target,

the declination of the incoming

asymptote at the target. The ref-

erence coordinate system here is

vernal equinox, Earth equatorial,

mean of launch date

the right ascension of the incom-

ing asymptote at the target. Same

reference coordinates as for csp.

the eccentricity of the escape

hyperbola.

the launch azimuth measured in

a plane tangent to the surface of

the launch planet at the launch

site, positive east of true north.

the launch time. For the range of

launch azimuths given herein,

launch time may cross 0 hours,

L-I TIME, tLi

INJ LAT,

IN] LONG, 0

INJ RT ASC, O

IN] AZMTH,

INJ TIME, TI

PO CST TIM, tc

INJ 2 LAT, ff._

INJ 2 LONG, 0_o

or midnight. In this case, the

launch date may be advanced to

the following day for times after

midnight, or it may be retarded

to the previous day for times

before midnight, whichever the

reader wishes.

the launch-to-injection time.

the injection latitude (or declina-

tion ¢).

the injection longitude, measured

positive east of Greenwich, 0 _---
8 _2_r.

the injection right ascension.

the injection azimuth, or angle

between the projection of the

velocity vector V, on the local

horizontal plane and the projec-

tion of true north on this plane,

measured positive east of true

north.

the injection time. The same

comment applies to this quantity

regarding launch date as applied

to the launch time. However,

both times must be consistent.

For example, if launch time is

on the previous day, injection

time may fall on the launch date

shown, or it may be on the fol-

lowing day.

the coast time in the parking

orbit, in sec.

the latitude of the start of final

burn out of the parking orbit.

the longitude of the start of final

burn out of the parking orbit,

The quantities T_, R, ¢, O, V, r, _ form a consistent set

of injection conditions; i.e., they are the time and the

space-fixed spherical coordinates which can be used to

initialize an integrating trajectory program.

C. Differential Corrections Group

The DIFFERENTIAL CORRECTIONS group is com-

prised of sixteen error coefllcients relating variations in
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injection energy C3, declination q_s, and right ascension

os, of the outgoing asymptote of the escape hyperbola,

the astronomical unit, and solar radiation pressure to

variations in the miss components B" T, B" R, and the

flight time. These coei_cients are very useful in gaging

the error sensitivity of an interplanetary trajectory. The

printout array for this group is as follows:

DIFFERENTIAL CORRECTIONS

TDE TRA TC3 BAU

RDE RRA RC3 FAU

FDE FRA FC3 BSP

BDE BRA BC3 FSP

The symbols are defined as follows:

Line 1

_B'T

TDE, --_-s

_B" T
TRA,

_B" T

TC3,

_B

BAU,

the partial derivative of the T component

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the right ascension of the launch escape

asymptote ®s, in megakilometers/deg.

the partial derivative of the T component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-

eters/km2/sec 2.

the partial derivative of the magnitude

of the impact parameter B, with respect
to the astronomical unit-to-kilometer con-

version factor. This derivative is dimen-

sionless and indicates the target miss

caused by an uncertainty in the value of

the astronomical unit.

Line 2

_B.R

RDE, _ the partial derivative of the R component
of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

aB. R
RRA, _ the partial derivative of the R component

of the impact parameter B, with respect

to the right ascension of the launch

Line 3

_Tr
FDE,

_4_s

_Tr
FRA,

9T....._
FC3,

_C3

BSP, AB,p

Line 4

_B

BDE, _q---_

_B

BRA,

_B

BC3,

FSP, ATr,p

escape asymptote ®s, in megakilom-

eters/deg.

the partial derivative of the R component

of the impact parameter B, with respect

to the injection energy C3, in megakilom-

eters/km-_/sec 2.

the partial derivative of the flight time

TF, with respect to the astronomical unit-
to-kilometer conversion factor. This deriv-

ative has dimensions of sec/km and

indicates the error in flight time caused

by an uncertainty in the value of the

astronomical unit.

the partial derivative of flight time Tr,

with respect to the declination of the

launch escape asymptote _s, in days/deg.

the partial derivative of flight time Tv,

with respect to the right ascension of the

launch escape asymptote os, in days/deg.

the partial derivative of flight time Tr,

with respect to the injection energy C3,

in days/km2/sec 2.

the target miss (in km) caused by solar

radiation pressure acting on a 3500-kg

spacecraft having an effective perfectly

reflecting area of 22 square meters.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the declination of the launch escape

asymptote _s, in megakilometers/deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the right ascension of the launch

escape asymptote as, in megakilometers/

deg.

the partial derivative of the magnitude

of the impact parameter B, with respect

to the injection energy Cs, in megakilom-

eters/km2/sec 2.

the flight time error (in sec) caused by

solar radiation pressure acting on a 8500-

kg spacecraft having an effective per-

fectly reflecting area of 22 square meters.
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D. Mid-Course Execution Accuracy Group

The MID-COURSE EXECUTION ACCURACY group

gives the parameters of the "one-sigma" three-dimensional

ellipsoid of target errors, resulting from a spherically

distributed mid-course guidance execution error with

ov equal to 0.1 m/sec (see Eq. 49). It is assumed here that

a single mid-course guidance maneuver is applied dur-

ing the time the spacecraft is essentially traveling radially

outward from the launch planet. This time is approxi-

mately from several hours t,_ several days after launch

and is a practical period in which to perform a mid-course

maneuver. These quantities are quoted in the useful R,

S, T coordinate system discussed above.

The print array for this group is:

MID-COURSE EXECUTION ACCURACY

SGT SGR SG3

RRT RRF RTF

SGB R23 R13

SG1 SG2 THA

The quantities are defined as follows:

Line 1

SCT, or

SGR, an

SG3, a:_

the standard deviation of position errors

along the T axis, in kin.

the standard deviation of position errors

along the R axis, in kin.

the standard deviation of flight time errors,
in see.

Line 2

RRT, pRr

RRF, per

RTF, prr

the linear correlation coefficient relating

position errors in the R and T directions

(dimensionless).

the linear correlation coefficient relating

position errors in the R direction and flight-

time errors (dimensionless).

the linear correlation coefficient relating

position errors in the T direction and flight-

time errors (dimensionless).

Line 3

SGB, aB the square root of the sum of the squares of

oR and or.

R23, p23

R13, p_

Line 4

SG1, o:

SG2, o2

THA, 0

the linear correlation coefficient of ¢,2 and

o3 (= _rF). The same remarks apply to this

number as to p:3, except that the a2 direc-

tion replaces the ol direction.

the linear correlation coefficient relating

a: and _3 (= ap). This number statistically

relates position errors in the ¢u direction to

flight time errors. If p:3 = 1, then a position

error in the a, direction will always be

accompanied by a flight-time error which

is linearly related to that position error;

p:3 is dimensionless.

the semimajor axis of the error ellipse

formed by projecting the three-dimensional

error ellipsoid onto the T-R plane (Fig. 8),
in km.

the semiminor axis of this error ellipse (Fig.

8), in km.

the angle between the T axis and the direc-

tion of the al axis, measured in the T-R

plane as shown in Fig. 8, in deg.

E. Orbit Determination Accuracy Group

The ORBIT DETERMINATION ACCURACY group

is comprised of 12 numbers which describe the uncer-

tainty in target coordinates due to tracking errors

described in Section IIE. The printout array for this

group is as follows:

ORBIT DETERMINATION ACCURACY

ST SR SS

CRT CRS CST

LSA MSA SSA

EL1 EL2 ALF

The first two lines describe the covariance of M_ by the

method described in Section IIE (Eq. 67):

Line 1

ST, or

SR, oR

SS, as

the standard deviation of errors in the

coordinate B" T, in km.

the standard deviation of errors in the

coordinate B • R, in km.

the standard deviation of errors in S,

in km.
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the linear correlation coefficient relating

errors in B" R to errors in B" T, dimen-

sionless.

the linear correlation coefficient relating

errors in B' R to errors in S, dimensionless.

the linear correlation coefficient relating

errors in B" T to errors in S, dimensionless.

The third line contains the three semiaxes of the one-

sigma position ellipsoid described by M1A-1M r = 1.

Line 3

LSA, _ the largest semiaxis of the position ellip-

soid, in km. (Em,_ is the largest eigenvalue

of AM, , in km2.)

MSA, _ the middle semiaxis of the position ellip-

soid, in km. (r,_a is the second-largest, or

middle, eigenvalue of AM,, in km2.)

SSA, _/T_m_, the smallest semiaxis of the position ellip-

soid, in km. (emi, is the smallest eigenvalue

Of AM, , in km2.)

The fourth line describes the projection of the above

position ellipsoid on the T-R plane. This projection is an

ellipse with major and minor semiaxes and orientation as

described below:

Line 4

EL1 the major semiaxis of the target error

ellipsoid projected onto the T-R plane, in

km.

EL2 the minor semiaxis of the target error

ellipsoid projected onto the T-R plane, in

km.

ALF, the angle measured counterclockwise from

the T-axis to the major semiaxis direction,

in deg (0 --_ a _ 180 deg).

The A)_ matrix used in generating the results for this

report is

25 X 10 -lz 0A x = 0 2.25 × 10 -12
0 0 Oo

.0225 × 10 -1_

In all cases LSA > > SSA, so that the information con-

tained in lines 3 and 4 of the printout is very useful

in visualizing the error ellipsoid. The general shape

of the ellipsoid is a thin elliptical "pancake." When

MSA < < LSA, the "pancake" degenerates to approach

a pencil shape. By inspecting the "shadow" of the pancake

or pencil shape on the T-R plane, its orientation may be

visualized.

If it is desired to estimate the flight time T_, this can

easily be done by the relation

1
O'F _ T-_ ors

vhp

The correlation coefficients between Tr and B'T are

those given by CST; those between Tp and B'R are

given by CRS.

IV. CONSTANTS

Constants used in trajectory calculations at the Jet

Propulsion Laboratory are given in Ref. 9. For purposes

of ready reference those constants used in the calcula-

tions contained herein are given below.

Gravitational Constants

1. Sun

GM_. = 2.959122083 × 10 -4 au3/day 2

2. Earth

GME -- 3.986032 × 10 _ kma/see _

Astronomical Unit-to-Kilometer Conversion

Factor
1 au = 149.599 × 10 _ km

Earth's Rotation Rate

_oe= 4.1780742 × 1@ 3 deg/see
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Earth-Mars Trajectories, 1971

This data presentation has been photographically reproduced (enlarged 9

times) from microfilm generated by computer magnetic tape.
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N,31 [Tl ITt,4l lk¢ 13|,DI |T¢ |ST,|| ZAC 14.3I [TC 374,14 LVI -I,71

C3 1,014 VMk I,lS3 DLA "13,?11AL 133,10 FAD 113f°O VfL 110310 PTH |,37 VM! 1,311 OPA "IS,10
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I3,ll 4l,II

14.14 il,|S

II,TO Iloll

IS,II 141,l?

IS.IS 311,10

tl.ll lIO,14

lI,Tg SOl. II
OIRfERENTIAL COtR[CTIONI

TOE -,ISlt TRA ,07t4 TCi'4,|SI4 |AU ,4S7|

RO£ -ol S$S IRA .|717 NC$ ".1314 fAD .llI4l

RD¢ -.07ti RmA S.4707 RC-ll.?414 lip 4087

|DE .Ills IRA .till ICS 4,1331 FIP II13

LAUNCH DATE NAY IB 117|

NEL|OEENTNIC CONIC

RL 191.S! LAL -.DO

RP ItS,S4 LAP ".48

RC 154,904 GL "l|.3l

PLANETOCENTRIC CONIC

C3 8.DOS VHL 1.829

LNCH AZNTH LNCH TIME

SO.OD 14 39 30

SO.DO 16 4 2

TO.DO 1? 31 11

8D.O0 19 13 39

SO.GO 20 54 95

100.00 21 $8 31

110.00 22 30 42

MID-COURSE EXECUTION ACCURACY

IGT 0132,1 IG_ IPt,I 803 10|3.4

RRT ,SO00 RRF ,1184 RTR ,S173

8GI O?II,I R23 .fill RI3 .0241

8G! |382.0 SG2 399.1 THA 11.94

FLIGHT TIME 202.00
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L-| TIME JNJ LAT INJ LONG |NJ RT kSC |NJ AZMTH INJ TIME PO C3T TIM
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2284.54 "1.35 52,52 185.66 13D.27 16 42 7 1204.5
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1701.42 6.01 12,24 190.90 t19.30 lg 44 0 701.4
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1074.93 2.50 323.79 188.81 124.07 22 48 37 74.9

OAIIT DETERMINATION ACCURACY
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CRT ,1144 CRI ".4024 ClT ".ills

LIA 32,1 MlA 25.0 8IA I.l

2L1 29,2 EL2 3,1 ALF 33.03
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EARTH TO MAR1

INC .9124 Vt lS,4O4

APO 218.97 Vl IB.480

ETC 274.18 LVI -I.23

RAP 307.00 £CC 1.1317

INJ 2 LAT INJ 2 LONG

12.61 49.19

14,_O $4,34

11.03 14.7Q

17.49 ISO,?6

13.13 327,50

17.49 312,13

16,03 303.68
DiFFERENTiAL C(_RE¢TIONS

7DE -.2282 TRA .1124 TC3-4,8S01 BAU °52?3

RUE -.3431 RRA ,1794 RC3 -.8744 FAU ,26633

FOE .0190 FRA 3.SS29 FC'28.8071 BSP 4399

ODE .2704 BRA ,2092 BC3 4.9283 FSP 2702

LAUNCH DATE MAY 23 I9?l

MID-COURSE EXECUTIGN ACCURACY ORBIT DETERNINATION ACCURACY

3GT 2793.0 SGR 694.2 393 1liD.4 ST 23,8 9R 15.1 $8 19.1

RRT .8190 RRF .8333 RTF ,9243 CRT .9186 CR8 -.3391 ¢9T -,1727

$GB 2878.8 R23 .1932 R13 .9301 LSA 31.9 NSA 25.3 SSA 2.1

8G1 2852.3 SG2 389.6 THA 11.73 ELI 28.4 EL2 3.3 ALF 33.32

PLIGHT TIME 204.00 ARRIVAL DATE DEC 19 1971

HELIOCENTRIC CCNIC

RL 151.32 LAL -.DO

RP 215.87 LAP ".44

RC 157.$95 GL -|0.9!

PLANETOCENTRIC CONIC

C3 7.98S VHL 2.826

LNCH AZMTH LNCH TIME

50.00 14 54 It

60.00 16 I 39

?0.00 17 27 19

80.00 19 S 41

90.OO 20 47 42

100.00 21 52 33

LOL 243.16 VL 32.174 GAL

LOP 35.53 VP 22.650 GAP

GP "7.63 ZAL 84.62 ZAP

DISTANCE 478.058 EARTH TO MARS

1,03 AZL 90.95 HCA 152.37 SNA 185,21 ECC .18273 INC .9522 Vl 29.404

4,50 AZP 89.16 TAL S.70 TAP 159.07 RCA 151.36 APO 219.06 V2 25.449

$6.30 ITS 178.94 ZAE 128.60 ETE 186.83 ZAC 94.18 ETC 274.02 LVI -5.75

OLA -22.49 RAL 333.91 FAD 6637,0 VEL 11.318 PTH 6,37 VHP 2.821 DPA -28,94 RAP 306.54 ECC 1.1314

Lml TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH IHJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2480.02 "6.40 63.57 182.02 IS7.25 15 35 5! 1480.0 11.97 49.77

2300.64 -2.35 53.29 185.9D 130.24 16 39 59 1300.6 15.62 35.16

2048.73 '1,71 35.95 180.98 124.12 18 1 28 I048.? 15.$t 15.93

1728.37 5,11 13,73 191.09 119,46 19 38 30 728,4 16.72 352.39

1412.24 9.55 351.27 191.88 117.57 21 I1 14 412.2 17.32 329.42

1202.$4 5,11 335.10 191.09 119.46 22 t2 56 202.8 16.72 315.76

110.00 22 23 45 1095.56 I.t|

DIFFCRENYlAL CORRECTIONS

TOE -.2181 TRA .1464 TC3-5.1399 BAU ,5574

ROE ".1387 RRA .1814 RC3 ".9179 PAD .Z8542

PDE .1054 FRA S.5873 FC-28.7746 S3P 4701

ODE .2574 IRA ,2331 SC3 5.2212 FSP 2700

LAUNCH OATE NAY 13 1971

HELIOCENTRIC CCN|C

324.87 100.98 124.12 22 45 I 95.6 15.31 504.05

N|O-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2955,9 SGR 710,2 SG3 1561,2 5T 23.0 $R 15.1 $S 29.5

RRT .0371 RRF .5970 RTP ._01 CRT .9723 CR5 -.5148 CIT ".1575

3GB 3040.0 R23 .1923 R13 .9354 LSA 31.5 MSA 25.2 SSA 2,1

391 3011.1 SG2 380.7 THA 11.56 ELI 27.4 EL2 3.0 ALF 32.98

FLIGHT TIME 20t.00 ARRIVAL DATE DEC 17 1971

DISTANCE 482.249 EARTH TO MARS

RL 151.Bl LAL -°00

RP 216.21 LAP -.4!

RC 150,$81GL "10.42

PLANETOCENTRIC CONIC

C3 7,9?1 VHL 2.813

LNCH AZMTH LNCH TZNE

50,00 14 32 43

80.00 IS $9 2

70,00 !? 23 10

B0.00 19 3 33

90.00 20 40 24

I00.00 2! 49 25

110.00 22 22 39

DIFFERENTIAL CORRECTIONS

TOE -,2050 TRA .1910

ROE -,1277 RRA .1867

FOE .2029 FRA 3.$364

BDE .2413 BRA ,2601

LOL 243.13 VL 32,173 GAL .98 AZL 90.91 HCA 153.53 SNA 165,27 ECC .IS294 INC .9090 Vl 29.404

LOP 36,Gg yp 22,612 GkP 4,34 AZP 89.19 TAL G.35 TAP 150,99 RCA 151,39 APO 219,17 V2 2S.4DS

GP "7.94 ZAL 8S.21 ZAP 84.52 ET3 178.65 ZAE 126,77 ETE 185,t4 ZAC 93,94 ETC 27S.$6 LVI *5.25

DLA -21.91 RAL 334.31 FAD 6637,0 V[L 11,318 PTH

L-! TIME INJ LAT INJ LON5 INJ RT ASC

24g4.14 "?,tl 16.17 132.31 137.17 15 34 17

1317.77 -3.11 34,11 189.14 130.10 19 37 40

2070.4? *88 3?.09 189.19 124,14 17 BT 40

1756.26 4.17 tS,27 191.21 119.59 19 32 50

1443,89 5,55 333;06 191.97 117,77 21 4 28

1230,73 4.17 336.G4 191,21 11g.39 22 9 33

!117,29 ,88 326.00 189.16 124.14 22 41 13

MID-COURSE EXECUTION ACCURACY

TC3-S.4262 BAU .58?3 SGT 5117.3 SGR 727,2 SG3 1S58.0

RCS ",9620 FAU .23383 RRT .9530 RRF .9095 RTF .9349

FC-IS.SSS2 BSP 5006 SGB 3201.0 R23 .1g26 R13 .9397

BC3 5.SI08 FSP 2695 SGI 3179.3 SG2 372.2 THA 11.41

6.37 VHP 2,923 DPA -2g.37 RAP 300.71ECC 1.1912

INJ AZMTH INJ TIME PO ¢$T TIM [NJ 2 LAT INJ 2 LONG

1494.1 11.27 50.59

1317,8 ll,go 39.03

1070,5 14.54 17,15

?SS.3 15.gl $54.08

443.9 16.48 $3J.39

230,7 15.91 315.4S

|17,3 14.$4 306.07

ORBIT DETERMINATION ACCURACY

ST 22.1SR 14.4 S$ 30.1

CRT .g7s4 CRS -.2?26 CST -.14S2

LSA 31,3 NSA 24.8 SSA 2.1

ELI 26.2 EL2 2,7 ALF 32.?2
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L&UNCH OAT[ NAY 25 tg7|

HELIO(ENYRIC CCNIC

RL I$1.Sl LAL -.00

RP 216.56 LAP ".ST

RC 162.3g0 GL -9.68

PLAN[TOCENTRIC C(_qiC

¢S ?.960 VHL 2.621

LNCN AZNTN LNCN Tlk[

SO.DO 14 St S

60.00 t$ 56 14

?0.00 17 18 46

80.00 te S? 14

90.00 20 32 39

100.00 21 40 6

|10,00 22 16 13

FLIGHT TIME 208.00 ARRIVAL OATE DEC 19 IR71

DISTANCE 486,456 EARTH TO MARS

LOL 243.16 VL 32.18E GAL .63 AZL 90,86 HCA 154.69 3NA IIS.SA [CC .IISl6 INC .8521 V[ 2R.404

LOP S?.IS VP 2].575 GAP 4,19 AZP 89.22 TAL 6.00 TAP 160,69 RCA 131,40 APO 219.29 V2 25.361

GP "$,25 ZAL 83,12 ZAP 62.?1 [T3 178.54 ZA[ t24,89 ET( 166.46 ZAC 93.6? [TC 273.72 LVI -4,T$

OLA -21.06 RAL 334.T] RAO 663T.0 VEL 11,317 PTH 6,31 VHP 2.626 OPA "29.81

L-! TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH |NJ TIME PO CST TIM

2SOS.E? -1.66 66.R! 162.60 131.08 t5 3] 54 |S09,3

2335.t9 -3.gl 54,99 166.36 130.14 16 35 10 ISSG.O

2093.3T .01 38,21 186.3S I24.15 t? 53 40 1093.4

1765.61 3.20 16.87 19t.34 Ill,TO 19 ]6 56 765.2

1471.39 4.5| 3S4,89 19].07 117.95 ]0 57 55 4?6.4

I299,86 3,E0 338,24 161.34 119,70 28 1 6 239.7

II40.18 ,01 387.19 166,35 124,13 2] 37 IS 140.2

RAP 305,12 ECC t.lS[O

INJ 2 LAT INJ 2 LONG

10,52 51.05

12.13 36.95

13.73 tR.RS

IS.O[ 3SS.T8

13.S6 333.34

IS.OS 311.13

13,73 SO?.SS

OIPF[RENTIAL CCRRECT|¢N6

TOE -,|192 TRA .1160 TC3-5,?14| IAU

HOE ",2162 RRA .1627

FOE ,3053 FRA 3.1849

BD[ .2231BRA .2901

LAUNCH GATE MAY RS 1971

NELI_[NTRIC CONIC

RL 131.52 LAL ".00 LOL 243.16 VL

RP 216.91 LAP ".33 LOP 39.01 VP

RC 164.9t2 GL "9,30 GP "l,S6 ZAL

PLAN[T_ENTR|C CONIC

C3 7.932 VHL 2,020

LNCH AZNTH LNCN TIME

SO.D0 14 49 IS

60.00 13 53 12

70.00 17 14 7

60.00 16 SO 41

00.00 20 29 22

100.00 21 33 33

1tO,DO 22 16 34

NID-COURI[ EXECUTION ACCURACY

.61?B lOT 3101.3 6GR 148.9 3G3 1|D3,9

RC3-t.ODOt PAU ,]6011 RRT .6676 RRF ,6013 RTF .9390

FC-_8.5081 SiP 5520 SGO 3363,] R25 ,1639 Rt3 .9434

0C3 9.6021 FIP 2691 lot 5345.4 |60 364,3 THA 11,31

FLIGHT TIME 210.00

D;STANC[ 460,6]3

32.161 GAL .87 AZL 90,81 HCA 13D,85 ink 185,4a [CC ,1834]

62,558 GAP 4.03 AZP 69,06 TAb S,Q4 TAP 111,46 RCA 151.4t

66,44 ZAP 81.09 [T8 176.02 OA[ 163,04 IT[ 166,28 SAC 93.36

OLA -20.32 RAL 338,1R RAD 8631.0 V[L 11.517 PTH 6.37 VHP a,63S DPA -30.26

L-I TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZMTH INJ TIME PO CiT TIM

2020,40 -2,61 6T,SI 16R,91 136,97 15 31 21 1505,S

03S6o42 "4.T6 55.9] 166°64 130,0? 16 3] 67 1355.4

2117,64 ",60 36.54 169,SS 104,[4 I? 49 aS 1117,5

1813,33 2,10 16.55 191.40 119,79 16 20 56 ITS,3

1509,89 3,45 3SO.T? IRa,tO 118,09 00 30 30 509,9

I089.80 2,10 339.89 191,46 119.76 01 55 5 a89,6

1t64.36 -.60 306,46 169,55 104,14 20 32 58 164.4

ORB|T DETERMINATION ACCURACY

11 ]t,O OR 13,1 II 30,1

CRT .6776 CRI -,2310 ClT -,1301

LOA 31.7 Nik 24,0 SIX 2,1

[Lt 24,6 [LO 2.4 ALF 32.30

ARRIVAL DATE DEC 21 tiTS

EARTH TO MARl

INC .81|| VI RI,404

APO 219.43 VO ]S.327

[TC 273.36 LVl -4.24

RAP S04,37 [CC t,1106

INJ | LAT INJ 2 LONG

6,72 91,76

11,30 37.92

10.66 !1.77

14,/4 397,|6

14,66 33S,33

14.14 3|8.90

12.06 306.6S

DIFFERENTIAL CCRRECTIOHS

TD[ -.1706 TRA .2323 TC3-6,0015 BAU .64T9

ROE ".1081 RRA .1989 RCS-I.OS9| PAU ,26009

FDE .4114 FRA S.7199 FC-28,3166 BIP 362§

60[ .2020 ERA .3212 BCS 6.0941 FIR 2686

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 5446.0 3OR 768,6 865 1547.3 IT lg.8 9R 12,8 88 SI,9

RRT .8810 RRF .9320 RTF ,9426 CRT .9783 CRS -.2067 CIT -.1SOS

868 5530,6 R2S .1937 R13 ,946T L[A 32.4 NSA 22,8 SSA 2,1

86! 3512,6 SO2 356.7 THA 1t.23 ELI 23.5 EL2 2,2 ALP S2,SS

LAUNCH DATE NAY 23 1071 FLIGHT TIME 010,00 ARRIVAL DATE DEC 2S 197t

NELIOCENTRIC CONIC DISTANCE 494,80? EARTH TO MARl

RL 151.36 LAL -,00 LOL 243,16 VL 31, IRa 6AL .8| AZL 90,76 HCA 157,00 8HA 16|°50 ECC .103?1 |NC ,Till Vl 2R,404

RP 217,21 LAP -.30 LOP 40o16 VP |R,SOI GAP 3,18 AZP 69.50 TAL 5,aT TAP |60,66 RCA 1|1,42 APO lil,|l Vl IS,Ill

RC IS?.443 GL -6.ee GP "6,66 ZAL 17.08 OAT 72,44 [T8 177.69 Zk[ 101,00 [T[ lll, ll ZkC iS.O[ [TC 2T3,46 LVI -3.71

PLANETOCENTRIC CONIC

C3 T.94? VHL R,BIR

LNCH AZNTH LNCH TIN[

SO.O0 1447 12

60.OD 15 4R |3

TO.OO 17 S 10

80.00 18 43 St

gO.DO 20 17 32

IOD.OD 21 26 45

ttO.0O 22 S 3t

DLA -19,46 RAL 335.56 RAD 8637.0 VEL 11,317 PTH 6.37 VMP 0,644 SPA -30,74

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

0542.80 -9,S3 08,25 155,01 136.84 15 29 35 lS42,g

2S?Q.t7 -5.67 54.90 t86.90 109,97 16 29 50 1876,2

6143.13 -I.el 40.61 189,75 124.11 iT 44 55 1143,1

1846.00 t,tI 00,05 tRt.6S 119.64 19 14 56 646.d

t544,60 2.IS 358,71 192.50 ItS,t9 20 45 II 544.6

IS21,2? l.II 341.62 191.83 Ill,S4 21 48 44 301,5

118R,95 -I,Ig SOR.Tg 189.75 124.11 22 20 26 iog,g

RAP 304.07 ECC I,lSDI

|NJ 2 LAT INJ 2 LONG

0.85 62,4R

10.41 3S.RS

11,94 R[.I?

13.17 559.59

13.67 S_7.42

15.17 S20.?l

I1.94 510.09

DIFFERENT IAL C(_RECTIONS

TD[ -,1480 TRA ,288? TC]-6.2?SO BAU .S774

RD( -,OgYS RRA .2057 IC3-1,1085 FAU .OS6ll

FOE .3238 FRA 3.?St3 FC-07.9914 BSP 5334

60[ ,lYTt ERA .SS4S OCS 6,S753 FSP 0889

NIO-COURSE EXECUTION ACCURACY ORBIT OETERNINAT[OH ACCURACY

SOT 3SOl. T $GR 791.5 SG5 1554.S IT [S.5 6R 12.0 $S S3.t

RRT .8RZ§ RRF .9413 RTF ,:954r CST ,9763 CRI *.1|$1 CST -.1141

IG6 5690*5 R25 *lgBg R|5 .3434 LSA 55.S MSA 21.2 SSA 2.2

SO1 5675.8 SG2 350,2 THA ll.ll ELI 21.g EL2 2,2 ALF $2.63

LAUNCH DATE NAY 25 1971 FLIGHT TIN] 214.00 ARRIVAL OAT( DEC 25 19Y!

HELIOCENTRIC CC_41C OI3TANCE 499.989 EARTH TO MARS

RL 151.SZ LAL -,00 LOL 245,16 VL 32.197 GAL ,?6 AZL 90,?0 HCA 158,[4 6NA |66,59 [CC ,IS403 ]NC ,lg4R V! 2R.404

RP 217.61 LAP -,26 LOP 41.30 VP 22.433 GAP 3.?3 AZP Bg.$s TAL 4,88 TAP 163,03 RCA |Sl.44 APO 019,?S V2 23,243

PC 169.9g2 GL -7,96 GP -t. SR ZAL 8?,?5 ZAP 77,83 ET$ |77,31ZA[ 119.44 ETE 165.91 ZAC g2,69 [TC 273.33 LV[ -3,18

PLANETC_[NTR]C CONIC

C3 ?.947 VHL 2.81g OLA -18.sg RAL 335.g0 RAO 663?.0 VEL lt.Sll PTH 6.57 VHP 2.855 OPA -31.23 RAP 303.62 ECC 1.2303

LNCH AZNTH LNCH TIME L-I TIN] INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN] PO CST TIN INJ 2 LAT INJ 2 LONG

$0,00 14 44 53 2361.62 -10.46 6R.06 183,32 136.68 IS 27 35 ISll,6 7.92 SS,3D

60.00 15 46 16 2396.39 -6.64 57.9g 187.16 129.84 16 26 14 13g8.4 g.45 40.04

T0,00 17 S 52 2270,29 -2,g3 42.29 189.95 124.04 17 40 2 1170.S lO.gs 22.65

80.00 18 36 40 287g.81 -.00 22,07 lgl.78 II9,86 19 8 0 879.8 12.14 1.30

g0.00 20 g 23 2580,T3 1.17 .72 |92.43 !18.26 20 33 44 580.7 12,62 339.55

100.08 21 Ig 32 1354.23 -,00 343,43 1gl,78 119,86 21 42 6 354.3 12,14 $22.67

110.D0 22 3 16 1217.11 -2.gs 331.2! 18g.95 124.04 22 2S 35 217,1 10.9S 311.5T

DIFFERENTIAL CCRMECTION$ MID-COURSE EXECUTION ACCURACY OR]IT DETERNINATION ACCURACY

TO[ -.1223 TRA .3261 TCS-6.S5S9 BAU ,70?4 SOT $770.0 $GR 816.0 $GS IS23,2 9T 17.2 SR !1.Z 68 34.4

ROE -.0861RRA .2136 RC3-1.1631PAU .25392 RRT ,g051RRF .9505 RTF .9480 CRT ,9707 CRS -.1907 CST -.2331

FOE .6318 FRA S.7858 FC-27.6629 BOP 6220 8GB 3857.g R23 ,2030 R13 .g517 LSA 34.g MSA lg.S 86A 2.2

BOE .1498 DRA .38g8 BC3 6.6582 FOP 2635 $61 3842.4 $62 $45.1 THA 11.19 ELI 20.4 EL2 2,S ALF 32.69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE MAYlS 1991

NELIO¢EMTRIC CONIC

RL Ili,ll LAL ",00

8P 1It,it LAP ",11

RC IYI.|4? GL "?.IS

PLANETOCENTR|C CONIC

C3 ?.950 VNL I.IEO

LNCN AZMTN LNCN TIME

SO.DO 14 41 16

60.00 15 41 17

TO.O0 19 18 9

90.00 18 29 S

90.00 SO O 52

IOO.OO 21 11 57

FLIGNT T|M[ l|l. OO AII|VAL DATE DEC l? 1971

D||TANCE |03.|il EAmTN TO MARl

LOL 843,|I VL 3|,103 GAL ,70 A_L IO,|3 HCA ISl._I INA lll.n [cc ,10419 |NC .Silo VI 19,404

LOP 48,44 VP ll.4|l SAP 3,58 AlP ll,41TAL 4,40 TAP |63.70 RCA 151,4S APO 1|9,96 V! IS,lOS

GP -9.79 ZAL 88.4_ 2AP ?1.20 [TI 178,9! ZA[ 117,$8 ETE 185,01ZAC 92.14 ETC ETS.E! LVI -I,|1

DLA "S?,tl HAL 33i,|7 lAD 6837.0 VEL II.St7 PTN 8,37 VHP 8,089 DPA °31,79 RAP 3DS,ll ECC 1,1306

L-I TIME |NJ LAT |NJ LONG INJ NT A$C ZNJ AZNTN |NJ TIN[ PO CIT TIN INJ 2 LATINJ I LONG

lSII.SS "I|,46 69.94 193,93 136.50 IS 15 ]8 1581.9 6.91 54.14

2412.19 "7.98 59.15 197.42 129.69 19 12 39 1422.3 8.42 41.21

!199.34 "4,03 43,8! 190,16 123.94 17 34 48 1199.2 9.88 24.21

1914.80 -1.18 23.98 191.93 119.84 19 1 O 914.6 11.04 3.30

1818,17 -.DS E.64 I92.59 118.28 EO 27 50 S19.6 11.50 341.77

1309.07 -1.18 34S.34 191.93 119.44 11 35 9 389.1 11.04 524.66

110.00 !1 S7 33 1241.06 -4.03

DIFFERENTIAL C_IRECTION6

TOE -.0913 TRA .3929 TC3-6.82S$ IAU ,T361

RDE ".0734 RRA ,Ill? RCS-I,IlO| FAU ,lS02T

FOE ,7582 FRA 3.80|8 FC'lY,IS93 lip 6131

9DE .ti?! IRA ,4851 BC$ 6,9339 VIP 28|4

LAUNCH DATE MAY 25 1971

HEL|OCENTR|C C(_|C

332,?3 190,18 123,94 El 18 Ii 246.] 9.88 313.18

M|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3930.2 89_ 848.1 803 IS07,1 8T IS.9 SR ]O.S 31 19,1

RRT ,1136 RRF .9584 RTF ,9501 CRT .9SSO CR6 -.2065 CST -.SSYO

IGB 4090,7 RE3 .2072 Rt3 .9537 LEA 36.8 MSA 17,6 88A l,I

8G1 4008.2 862 340.I THA ||.21 EL1 10,8 ELl 2.9 ALF 31.49

VL|GHT TZHE I|8.0O

D|ITANC( 107.344

ARRIVAL DATE DEC |9 197!

EARTH TO MARS
RL 151.92 LAL -.DO

RP 218.33 LAP -,19

RC 175.114 GL "6.34

PLANETOCENTRIC CONIC

C3 7.957 VHL 2.821

LNCH AZMTH LNCH TIME

50.00 14 39 18

60.00 ]9 3T 52

TO.DO 16 51 57

60.00 19 21 1

9O,OO 19 51 52

100.00 21 3 53

LOL 243,|6 VL 32.209 GAL .64 AZL 90.55 HCA 160,42 8HA 185.79 ECC .18478 INC .5535 Vl 29.404

LOP 43.58 VP 22.392 GAP 3.43 AZP 89.48 TAL 4.10 TAP 164.52 RCA 151.46 APO 220.13 V2 25.169

GP -10.27 ZAL 89.12 ZAP 74.77 ITS 176.49 ZAE 115.96 ETE 185.67 ZAC 91.83 ETC 273.12 LVI -2.02

DLA -16.58 RAL 336.62 RAD 663?.0 VEL 11.317 PTH 6.37 VHP 2,685 DPA -32.30 RAP 302.87 ECC 1.1310

L-I TINE |NJ LAT IN] LONG IN] RT AIC IN] AZNTH IN] TIME PO C3T TIN IN] 2 LAT IN] 2 LONG

2603.79 -12.54 70.90 184.13 136.28 15 22 42 1603.8 5.81 55.08

2448,01 -8.90 60.41 187.68 129.49 16 18 40 1448.0 7.30 42,4?

2230.23 -5o21 45,44 190.36 123.90 17 29 8 1230.2 8.73 25.66

1951.46 -2.43 26.00 192.09 119.77 18 53 33 951.5 9.86 5.39

1658,41 -1.34 $.06 192.69 116.25 20 19 30 658.4 10.30 344.08

1425,93 "2.48 347.37 192.09 119.77 21 27 39 425.9 9.86 325.76

110.00 21 51 24 1277.04 -3,21

DIFFERENT IAL CCRRECTICd48

TOE -.0576 TRA .399T TC3-7.0979 BAU *7678

ROE -.0609 IRA .2310 RC3-1.2849 FAU ,24690

FOE ,8707 FRA 3.8157 FC-26,8621BGP 6822

BOG .0835 IRA .4617 BC3 7.2152 FSP 2578

LAUNCH DATE HAY 25 1971

HELIOCENTRIC CONIC

334.35 190.36 123.80 22 12 41 277.0 8.73 314,8D

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT10N ACCURACY

6GT 4994.7 SGR 883,3 963 1492.0 8T 15.2 3R 9,6 39 _7,G

RRT ,9212 RRF .9656 RTF ,9522 CRT .9255 CRS -,2542 CST -.5023

8GB 4188,9 R23 .2116 R13 .9558 LSA 38.8 1434 15.6 SSA 2.3

SG1 4175.3 SG2 337,0 THA 11.31 EL1 17.7 EL2 3.1 ALF 31.46

FLIGHT TIE 220.00 ARRIVAL DATE DEC 31 1971

DISTANCE 511.518 EARTH TO MARS
RL 15].52 LAL -.00

RP 218,69 LAP -.18

RC 177.690 GL -5.39

PLANETOCENTR|C CON|C

C3 7.970 VHL 2.823

LNCH AZHTH LNCH TIME

50.00 14 35 54

60.00 15 32 58

70.00 16 45 12

80.00 18 12 22

90.00 19 42 17

]00.00 20 55 14

LOL 243.t6 VL 32.216 GAL

LOP 44.72 VP 22.357 GAP

GP "t0.80 ZAL 89.82 ZAP

.$8 AZL 90.47 HCA 161.56 SNA 185,90 [CC .18520 INC .4796 V] 29.404

3.29 AZP 89.55 TAL 3,69 TAP 165.25 RCA 151.48 APO 220.33 V2 25.129

73.32 ITS 176.03 ZAE 114.27 ETE 185.$4 ZAC 91.35 ETC 273.03 LVI -1.39

DLA -15.43 RAL 336.94 RAD 6637.0 VEL 11.317 PTH 6.37 VHP 2.903 DPA -32.90 RAP 502.57 ECC 1.1312

L-I TIN( IN] LAT |NJ LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2627.68 -15.72 71.96 184.44 136.02 15 19 42 1627.7 4.62 56.09

2475.93 -10.00 61.78 187.93 129.25 16 14 14 1475.9 6.08 43.82

2263.57 -6.47 47,20 190.57 125.61 17 22 56 1265.6 7.49 27.66

1990.75 -3.76 28.16 192.24 119,64 18 45 33 990.7 8.58 7,61

1709.66 -2.7D 7.42 192.83 118.16 20 10 38 700.7 9.01 346.$1

1465.22 -3.76 349.53 192.24 119.64 21 19 39 465.2 8.58 328.98

110.00 2] 44 38 1310.39 -6.47

DIFFERENTIAL CCRRECTION8

TDE -.0174 TRA .4362 TC3-7.3509 BAU .7953

ROE -.0460 RRA .2411 RC3"1.3499 FAD .24211

FOE .9954 FRA 3.8195 FC-26.3005 BsP 7137

6DE .0491 ERA .4984 GC3 7.4?37 F3P 2555

LAUNCH DATE NAY 25 1971

NELIOCENTfllC CONIC

336.11 190.5Y 123,61 22

MID-COURSE EXECUTION ACCURACY

3GT 4250.9 SGR 920.0 SG3 1469.5

RRT .9285 RRF ,971G RTF ._aSE

568 4349.4 R23 .2174 R13 .9571

891 4336.4 SG2 335.5 THA 11.43

PLIGHT TIME 22t. DD

6 29 310.4 7.49 316.57

ORBIT DETERMINATION ACCURACY

ST 15.2 5R 9.0 93 39.9

CRT .8776 CRS -.3307 CST -.6705

LSA 41.4 HSA 13,5 $SA 2.4

ELI 17.3 EL2 3.8 ALF 29.97

ARRIVAL DATE JAN 2 1972

DISTANCE 515.688 EARTH TO HANS
RL 151.52 LAL -,DO

RP 219.06 LAP ".11

RE 180.275 GL "4.32

PLANETC_ENTRIC CONIC

C3 7.968 VHL 2.82G

LNCH AZNTN LNCH TIME

90.00 14 32 O

60.00 15 27 26

?0.00 16 37 46

60.00 18 3 O

90.00 19 32 D

lOO,00 20 45 51

llO.DO 21 37 13

DIFFERENT IAL CCRRECTION6

TOE .0288 TRA .4720

ROE -.0299 RRA .2524

FDE 1.1243 FRA 3.8135

DDE .0415 IRA .5353

LOL 243.16 VL 32.222 GAL .51 AZL 90.38 HCA 162,69 3HA 186.02 ECC .18564 INC .3777 Vl 29.404

LOP 45.85 VP 12.321 GAP 3.14 AZP 89.64 TAL 3.28 TAP 165.97 RCA 151.49 APO 220.§5 V2 25.099

GP -11.39 ZAL 90.55 ZAP 71.92 ITS 175.52 ZAE 112.62 (TE 191.42 ZAC g0,76 ETC 272,94 LVI -.72

TC3-7,6035 BAU .8261

RC3-1.4230 FAU ,237T2

FC-25.7653 B3P 7425

BC3 7.755§ FIP 2508

OLA -14.17 RAL 33?.23 RA09637.0 VEL 11.318 PTH 6.37 VHF 2.923 DPA -33.54 RAP 302.34 ECC !.1315

L-I TINE IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIN( PO CIT TIN IN] 2 LAT IN] 2 LONG

2653.97 -15.00 ?3.13 184.74 135,70 15 19 14 1653.9 3.31 57.19

2506.38 -11,31 63.2g 188.1g 128.g4 16 9 14 1506.4 4.75 45,29

229g.68 -?,83 49.11 190.77 123,35 17 16 6 1299.7 6.13 29.S?

2032.93 -S.17 30.49 192,40 11g,45 18 38 $3 1032.9 7,19 9,97

1745.81 -4.14 9.95 192.97 118.00 20 ! 5 745.8 7.61 349.06

1507,40 -5.17 351.86 192.40 119,46 21 ID 59 507,4 7.19 331.34

1346.S0 -7,83 338.03 1g0.77 123.35 21 5g 3g 346.5 6,13 318.4g

NID-COURSE EXECUTION ACCURACY ORBIT DETERNIN4TION ACCURACY

SGT 4410.2 $C_ 964.0 SG3 1448.0 ST ]6.4 8R 8.6 $S 42.1

RRT ,g349 RRF .9771RTF ,g552 CRT .8268 CRS -.4404 CTT -.8206

SGB 4514.3 R23 .2223 R13 ,9587 LSA 44.S NSA 11.3 $3A 2.5

$G1 4501.8 SG2 335.2 THA 11.61 EL1 18.0 EL2 4.4 ALF 24.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY 25 18?1

MELIO{ENTRIC CONIC

RL t51.52 LAL ".00

RP 218.43 LAP *.De

RC 182.671 6L -3.12

PLANETOCENTRIC CON|C

C3 8.013 VNL 2.631

LNCH AZNTN LNCN TIRE

5D.OD 14 27 30

60.OO 15 21 15

70.00 16 29 32

80.00 17 52 43

90.00 19 20 49

1DO.DO 20 35 37

110.00 21 28 56

FLIGHT TIME 224.00 AR21VAL DATE JAN 4 1972

DI8TANCE 518.955 EARTH TO BARS

LOt. 243.16 VL 32.230 GAL .45 AZL 90.27 HCA 163,82 8MA 158.14 ECC .18612 INC .2729 Vt 29.404

LOP 46.98 VP 22.285 GAP 3.00 AZP 89.74 TAL 2.88 TAP 166.88 RCA |S1.49 APO 220.79 V2 25.049

GP -12.06 2AL 81.28 ZAP ?0.58 (78 |74.88 ZAE Ill.DO £T£ |85.30"Z4C 80.11 ETC 272.97 LV! .DO

DLA -12.79 RAL 337.4? RAD 6837.0 VEL 11.319 PTH 8.37 VHP 2.048 DPA -34,26 RAP 302.17 (CC 1,1519

LoI T|NE |NJ L4T IMJ LONG |NJ NT A$C |MJ 4ZMTH |NJ TIME PO C3T TIM IRa 2 LAT INJ 2 LONG

2682,76 -16.4D 74.44 185.D5 135.31 15 12 13 1682,8 1,95 58.40

2539.83 -12.73 84.87 188.45 125,57 18 3 35 1536.6 3.28 46.89

2339.09 -9,29 51.22 t90.96 123.D1 17 8 31 1339,1 4.64 51.64

20T8.59 "6.69 33.03 192.58 119.17 18 27 24 1078.6 5.68 12.51

1794.46 "5.69 12.66 193.10 11?.75 19 50 43 794.5 6.08 351.84

1553.08 -6.69 354,39 192.56 119.17 21 1 30 553.1 5.68 335.68

1385.gl -g.2g 340,14 190.g8 123.0t 21 52 4 365.9 4.64 320.56

DIFFERENTIAL CCRRECTION6

rOE .0842 TRA .5090 TC3-7.8462 BAU .8559

ROE -.0110 RRA .2659 RC3-1.5051 FAU .25308

FDE 1.2718 FRA 3.8110 FC-25.1819 88P 7?28

8DE .0849 BRA .5743 EC3 7.9892 FSP 2467

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATIC)N ACCURACY

$GT 4569.2 3GR 1015.5 363 1426.1 8T lg.2 8R 8.5 6s 44.9

RRT .9408 RRF .9818 RTF .9563 CRT .8031CR$ -.5614 CDT -,9220

3GB 4660.6 R23 .2278 R13 .9599 LSA 48.6 MSA 9.1 $SA 2.7

861 4688.5 SG2 337,4 THA 11.87 EL! 20.4 EL2 4,7 ALF 20.64

LAUNCH DATE NAY 25 1971 FLIGHT TIME 226.00 ARRIVAL DATE JAN 6 1972

HELIOCENTRIC CONIC

RL 151.52 LAL ".00 LOL 243.16 VL 32.237 GAL

RP 219.80 LAP -.04 LOP 48.10 VP 22.250 GAP

RC tD9.47S GL -1,75 GR -12,82 2AL 92.D3 ZAP

PLANETOCENTRIC CONIC

C3 8.048 VHL 2.637

LNCH AZNTH LNCH TIN(

50.00 14 22 16

60.00 15 14 10

?0.00 16 20 18

80.00 17 41 28

90.00 19 6 33

100.00 20 24 19

IlO.O0 21 19 44

DIFFERENT IAL CCRRECTION8

70[ .1478 TRA ,5443 TC3-8.0679 BAU .8847

RDE ,0100 RRA .2807 RC3-1.3921FAU ,22736

FDE 1.4173 FRA 3.7902 FC-24.4800 65P 8017

8DE .1482 BRA .6124 8C3 8.2234 FSP 2410

DISTANCE 524.D!8 EARTH TO MAR3

• 38 AZL 90.15 MCA 164.94 SMA t86.26 ECC .16661 IN¢ .1559 Vl 29.404

2.86 AZP 89,85 TAL 2.43 TAP 167.37 RCA 151.50 APO 221.D2 V2 25.007

69.30 ET8 174,34 ZAE 109.4| ETE 185.19 _AC 89.37 ETC 272.81 LVi .80

DLA -11.24 RAL 337.6T RAD 6637.0 VEL 11.321 PTM 6.37 VHP

L-I TIRE 1NJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIN[

2714.91 -17.95 75.93 185.35 134.84 15 7 31

2576.89 -14.30 66.85 188.71 128.09 15 57 7

2382.48 -10.89 53.56 191.16 122.57 17 O 0

2128.49 -8.34 35.82 192.72 118.77 18 16 54

|847,45 -7,56 15.68 193,24 117.32 19 39 20

1602.97 -8.34 357,18 lg2.72 118.77 20 51 !

1429,30 °10.89 342.48 191.16 122.37 21 43 33

HID-COURSE EXECUTION ACCURACY

3GT 4722,0 $GR 1072.7 SG3 1398.S

RRT ,9434 RRF ,9858 RTF .9374

$GB 4842.3 R23 .2328 R13 .9610

$GI 4830.3 SG2 341.7 THA 12.18

L4UNCH DATE MAY 25 1971

2.972 DPA -35.05 RAP 302.06 ECC 1.1324

PO CST TIM INJ 2 LAT INJ 2 LONG

1714.9 .24 $9.74

1578.9 1.65 48.67

1382.5 2.99 35.92

1128.5 4.0Q 15.27

847.5 4,39 354.92

603.0 4.00 336.64

429.3 2.99 322.84

HELIOCENTRIC CONIC

RL 151.52 LAL -.DO

RP 220.18 LAP -.GO

RC 188.089 GL -,18

PLANETOCENTRIC CONIC

C3 8.095 VHL 2.845

LNCH AZMTH LNCH TIME

80.00 14 16 8

80.00 15 6 l

70,00 18 9 50

80.00 17 26 45

90.00 18 54 53

lO0.OO 20 11 30

IlO.OO 21 9 IS

ORBIT DETERMINATION ACCURACY

ST 23.5 SR 8.8 8S 47.8

CRT .6190 CR8 -.722Z CST -.9711

L$A 53.4 NSA 7,1 83A 3.0

ELI 24.6 EL2 4.8 ALF 1T.82

FLIGHT TIME 228.00 ARRIVAL DATE JAN 8 1972

DISTANCE 528.170 EARTH TO MARS

LOL 243.16 VL 32,245 GAL .31 AZL 90.02 HCA 166.06 SMA 186.39 ECC .18714 INC .0171 Vl 28.404

LOP 49.22 VP 22.215 GAP 2.71 AZP 89.98 TAL 2.00 TAP t68,06 RCA 151.51 APO 221,2? V2 24.986

GP "13.69 ZAL g2.76 ZAP _,og ETS 173.64 ZA[ t07.85 ETE 165.05 ZAC 68.51 ETC 272.75 LVI 1.68

DLA -9.50 RAL 337.70 RAO 6637.0 VEL 1t.323 PTH 6.38 VMP 3.001DPA -35.94 RAP 302.03 [CC 1.1332

L'I TIME INJ LAT |NJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2731,04 -19.67 77,63 185,67 134.24 15 I 59 1?51.0 "1.56 61.25

2618.36 -16.03 68,99 188.98 |27.49 15 49 40 1618.4 -.18 50.65

2430.75 "12.65 53,19 191.40 121.99 16 50 21 1430.8 1.15 36.44

2183.64 -!0.|3 38,93 192.89 118.24 16 5 10 1163.6 2.14 18.51

1905.80 "9.17 19.01 193.39 116.87 t9 26 39 905.0 2.52 358.09

1650.12 -10.13 .30 192.89 118.24 20 39 16 658.1 2.14 339.67

1477.57 -12.65 345.11 191.40 121.99 21 33 54 477.6 1.15 325.36

DIFFEREHTIAL CORRECTIONS

TD( .2221 TRA .5754 TC3-8.2692 BAU .9132

ROE .0348 RRA .2972 flCS-l.6544 FAU .22108

FOE 1.5766 FRA 3.7511 FC-23.6445 $5P 8332

6DE .2248 6RA .64T6 6C3 8.4390 FSP 2371

MID-COURSE EXECUTIOH ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4870,3 5GR 1136.6 SG3 1345.5 ST 29.3 SR g,g 55 51.1

tiNT .9492 RRF .V890 RTF ._076 CRT .8609 CRS °.8397 CRY -,_IiS

SOB 5001,2 R23 .2389 RI3 .9617 LSA 59.4 HSA 5.4 SSA 3.3

SGI 4959.0 SG2 349.3 THA 12.55 ELI 30.6 EL2 4.8 ALF 16.56

LAUNCH DATE NAY 25 1971 FLIGHT TIME 230.00 ARRIVAL OAT( J4N 10 I972

HELIOCENTRZC CONIC

RL 151.52 LAL -.DO

RP 220,55 LAP .03

RC 190.711 GL 1.64

PLANETOCENTRIC CONIC

C3 8.159 VHL 2.856

LNCN AZNTH LNCH TIM(

50.00 14 9 52

60.00 14 56 33

7O.OO 15 57 50

80.00 17 14 24

90.00 18 sg 28

100.00 19 57 16

110.00 20 57 18

DIFFERENTIAL CORRECTIONS

TOE .3070 TRA .6033 TC3-8,4622 BAU .9435

ROE .0632 RRA .3160 RC3-1.7g35 FAD .21493

FOE 1.7349 FRA 3.6954 FC'22.8074 88P 8602

80E .3154 ERA .6810 6C3 8.6502 FSP 2301

DISTANCE 532.334 EARTH TO HARS

LOL 243.18 VL 32,252 GAL .25 4ZL 89,$6 NCA 167,18 3HA 156,52 ECC ,18759 INC ,1425 V! 22.404

LOP S0,34 VP 22.t60 GAP 2,57 AZP g0.14 TAL 1.56 TAP 168,TS RCA 151,52 APO 221.53 V2 24.925

GP -14.69 ZAL g3.55 ZAP 66.g5 ET$ 172.84 ZAE 106,32 ETE 184.90 ZAC 87,52 ETC 272.71 LVI 2.66

OLA -7,53 RAL 33T.65 RAO 6637.1 VEL 11.326 PTH 6.36 VHP 3.035 DPA -36,g6 RAP 302.06 ECC 1.1543

L-I TIRE INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIRE PO C$T TIH INJ 2 LAT INJ 2 LONG

2792.13 -21.61 ?g.61 186.D0 133,48 14 55 24 1792,1 -5,64 62.97

2665.33 -17,g6 71.46 189.27 126.71 15 40 58 1669.S -2.24 52,69

2485.13 -14.59 59.21 191.63 121.23 16 39 15 1483,1 -.g3 3g.28

2245,40 -12.1D 42.46 193.07 117.$1 17 51 50 1243.4 .05 2f.70

1970.g5 "11.15 22.77 |g3,56 !16.16 19 12 19 97D.9 .43 1,73

171g.87 -12.10 3.83 193,07 117.51 20 25 56 ?lg.g .05 545.06

IS31.95 -14.$9 348.i3 1gl.63 121.23 21 22 48 $31.9 -.93 326.19

M[D-COQRSE EXECUTION ACCURACY OR81T DETERNINATZON ACCUR4CY

3GT 5025.8 SGR 1214,3 $65 1332.3 ST 36,S 8R 11.6 88 54.5

RRT ,8526 RRF .9g18 RTF .9585 CRT .g009 CRS -.g157 CDT -.g938

8GB 5288,4 R23 ,2431 R13 ,9626 L3A 66,4 NSA 4.9 $8A 3.|

$G1 5155.9 8G2 359.6 THA 13.03 EL1 38.0 EL2 4.8 ALF 16,22
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE NAY 2S 1671 FLIGNT TIN| 132.00 ARRIVAL 04T2 JAN 18 lG?2

MELICK[NYRIC CO_qllC

RL 1It.St LAL -.OO

NP 220.93 LAP .07

RC 163.341GL 3,??

PLAN[TO¢[NTRIC CONIC

C3 1.247 ¥_L t.STt

LNCH AZMTM LNCH TIN|

SO,DO 14 O tO

60.00 14 45 R2

TO.Q0 15 46 5!

80.00 16 57 51

90.DO 18 tt 4?

100.00 19 40 43

110.00 20 48 18

DIFFERENT IAL C(_RECTION$

TO[ .404_ TRA .6289 TC3-8.8399 BAU .9760

ROE .Dg51 RRA .3364 RC3-1.9251 FAU .20931

FOE 1.8746 FRA 3.63|E FC-E|.9?I2 B8P 8883

BOE .4133 BRA .7141 BE3 8.8516 FIP 26_?

O|3TANC[ 536.486 [4RYH TO M4R8

LOt. t43.10 YL 32.881 9AL .GO AZL 89.68 HCA 160.89 IRA 18i.8| [CC .I|088 INC .3338 ¥1 96.404

LOP 51,45 VF 28,t41 GAP 2.43 AZP 90.53 TAL I.t8 TAP 195.41 RCA 151.52 4RO 221.80 V2 84.804

_P -15.97 ZAL 94,31 ZAP 65,90 ET3 !71.93 ZAE 104.18 _T[ 184.8t ZAC 89.35 ETC 878.6| LVI 3.33

DLA -5.86 NAL 33T.T$ RAO SS3T.I VEL 11.350 PTN 6,38 VHP 3,0?4 DPA °38.14 RAP 301.83 ECC 1.153T

L-I T|ME IN| LAT IN| LONG |NJ RT ASC IN| AZNTH IN| T|N[ POCST TIN |NJ 8 LAY IN| 8 LONG

8t38,50 -8],8t 8t.gf 189.38 151.41 14 4T 30 1839,S -6.01 i4.tl

2718.30 -20.15 ?4.3? 189.60 125.66 15 30 41 1719.3 -4.61 55.48

8347.31 -IR.?S 9t.73 191,91 180.21 19 29 19 1547.3 -3.30 42.52

8315.85 *14.87 48.54 193.50 119.51 17 38 27 1315.6 -2.33 25.55

E044.86 -13.34 87.10 195.77 115,17 18 55 52 1044,9 -1.98 5.85

1790.11 -14.27 7.91 193.30 116.5I 20 10 33 790.1 -2.53 346.D2

1564.13 -16.T5 55t,85 191.91 180.2| Zl 9 52 594.1 -3.30 331.44

MID-COURSE EXECUTION ACCURACY ORBIT DETENNINAT|ON ACCURACY

SGT 5183.1 8GR 1310.8 3G3 1899.3 8T 45.2 8R 14.0 88 57.7

RNT .9559 RRF .6940 RTF .9597 CRT .9283 CR6 -.9578 CST -.9929

668 5346.2 RE3 .2446 RI3 .9640 L$A 74.3 N$A 5.? 88A 2.E

891 5333.1 596 3?4.2 THA 13.66 ELI 47.0 EL2 S.O ALF 16.25

LAUNCH DATt NAY 85 1671 FLIGHT TIME 834.00 kRNIVAL OAT[ JAN 14 19?|

MELIOC£NTR|¢ CONIC

RL 151.52 LAL -.00 LOL 843.16 VL

RP 221.3t LAP .I0 LOP 58,56 VP

RC 195.978 GL 6.30 _ °17.26 ZAL

PLANETOCENTRIC CONIC

C3 8.3?4 VHL 2.894

LNCH AZNTH LNCH ?|ME

50.00 13 49 36

60.00 14 31 58

70.00 15 27 18

80.00 16 36 24

90.00 18 1 3

100.00 19 21 16

|EO.DO 20 26 44

DIFF£RENTIAL CORRECTIONS

TOE .5357 TRA .$396 TCS-O.?6SO SM,I t.O|O0

ROE .1411RRA .3986 RC3-_.0850 FAU ,20468

FOE 2.0966 FRA 3.4592 FC06_,1198 9SP 8965

DOE .5540 BRA .7293 BC3 8.0291FSP 2050

O[|TANC( 540.636 (ARTM TO MARS

32,269 GAL .11 AZL 89.44 HCA t69.40 8NA 186,80 [CC .18886 INC .5838 Vl 20.404

22,111 GAP 2.Z9 AZP 90.55 TAL .67 TAP 170.07 RCA 151.56 APO 228.08 V2 24.842

95.06 ZAP 64.95 [TO 170.88 ZA[ 103.54 ET[ 184.80 ZAC 84.97 ETC 272.65 LVi 5.18

DLA -2.62 RAL 337.54 RAO 6637.2 V£L 11,335 PTN 6.39 VHP 3.119 DPA -39.52 RAP 302.50 [CC 1.1378

L-I TIN| IN| LAT ZNJ LONG INJ RT ASC IN| AZNTH |NJ TIME PO CST TIN |NJ 2 LAT IN| 2 LONG

2895.02 -26.35 84.85 186.84 131,17 14 37 51 1895.D -8.?8 6?.$2

2782.35 -EE.59 77.88 190.02 124.3| 15 18 20 1782.3 -7.37 56.53

2619.64 -19.18 66.93 192.26 118.82 16 10 57 1619.6 -8.05 46.33

E3E?.OE -t6.66 91.37 193.60 tt5.|5 t? 16 2! |39?.0 -5.07 30.04

2130.31 -15.75 32.21 194.04 113.80 18 36 34 1t30.3 -4.70 10.63

1671.49 -16,68 12.74 193.60 115.13 19 52 27 871.5 -5.07 351.41

1666.46 -19.18 355.85 192.26 118.82 20 54 30 566.5 -6.05 339.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5544.8 $GR 1463.4 863 12_..3 ST $$.S $R 17.6 66 66,3

NRT .96|0 RRF .9958 RTF .992? CNT .9539 CR8 -.9826 CST -.9916

660 5531.6 R23 .6391 R13 .96?1 L$A 86,0 NSA 6.? $94 t.5

59| $518.4 SO2 381.8 THA 14.45 ELI 59.5 EL2 5.I ALF 16.60

LAUNCH DATE MAY 25 1971 FLIGHT TIMI[ 636.00 ARRIVAL OAT[ JAN 16 1976

HELIOCENTRIC CONIC DISTANCE 544.779 EARTN TO MARS

RL 151.52 LAL -.00 LOL 643.16 VL 32.27? GAL .03 AZL 89.16 HCA 170.50 3NA 188.95 ECC .18948 INC .8464 Vl 29.404

RP 221.66 LAP .14 LOP 53.66 UP 22,077 GAP 2.15 AZP 90.85 TAL .22 TAP 170.76 RCA 151.52 APO 222.$7 V2 24.801

RC 198.621GL 9.38 GP -18.94 ZAL 95.81 ZAP 64.13 ET8 169.84 ZAE 101.90 ETE 184.72 8AC 85.29 ETC 272.65 LVI 6.74

PLANETOCENTRIC CON|C

C3 8.559 VHL 2.926 DLA .51RAL 357.14 RAO 6637.3 VEL 11.345 PTH 6.40 VHP 3.175 OPA -41.17 RAP 302.92 ECC 1.1409

LNCH AZMTH LNCM TIN[ L-| TIME IMJ LAT INJ LONG ZNJ RT ASC [NJ AZHTH |NJ TIM( POCST TIM [NJ 2 LAT[NJ 2 LONG

50.00 13 36 34 2961.44 -29.66 08.47 187.47 129.35 14 25 55 1961.4 -12.D7 70.20

60.00 14 15 36 2857.5? -25.41 88,25 190,60 122,40 15 3 14 1857.6 -10.62 62.22

70.00 15 ? 15 2705.70 -21.92 72.1! 192.77 116.87 15 52 20 1705.7 -9.2? 50.90

80.00 16 15 O 2463.57 -19.38 57.24 194.04 113.17 16 56 53 1493.6 -8.27 35.41

90.00 17 36 11 2231.56 -18.42 38.43 194.45 111.84 18 13 23 1231.6 "7.89 16.36

|00.00 18 57 51 1988.04 -19.58 18.65 194.04 113,17 19 30 39 968.0 -5.27 356.78

tJD.OD 20 6 41 1752.52 -21.92 1.02 I62.77 116.87 20 35 54 752.5 -9.27 339.82

DIFFERENTIAL CGMRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

YD_ .6720 TRA .6113 TC5-8.8944 8AU 1.0507 SOT 5500.1 8GR 1554.5 SO3 1209.2 ST 88.7 3R 21.2 88 64.$

flOE .1968 RRA .3625 flC3-8.2801FAU .19985 RRT .P876 RRF .9971RTF ._84 CRT .9559 CR9 -.9921 C$! ".9896

FO_ 2.1628 FRA 3.1286 FC-20.2155 9SP 9521 SOB _715.5 R25 ,2203 RI3 .9725 LSA 9G.I MSA 7.8 3SA .9

90[ .6972 9RA .?107 BC3 9.1820 FSP 8056 8G| S705.0 3G2 378.8 THA 15.38 EL! 71.7 EL2 5.3 ALF 16.68

L4UNCH OATE NAY 25 1971 FLIGHT T|NE 238.00 ARRIVAL DATE JAN IR 1978

HELIOCENTRIC CONIC DISTANCE 540,916 EARTH TO MARS

EL 151.52 LAL -.00 LOt. 843.16 YL 36.236 _AL ".04 AZL 88.80 HCA 171.60 SHA 187.09 ECC .1g018 INC 1.1966 Vl zg.404

RP 226.0? LAP .17 LOP 54.78 VP 62.043 GAP 2.DI AZP 91.19 TAL 559.78 TAP |71.36 RCA 151.52 APO 222.67 WE 24.759

RC 2Ot.2TD GL 13.11 GP -21.00 ZAL 66.31 ZAP 63.49 ETS 166.17 ZA( 100.46 EYE 104.65 ZAC 81.24 [TC 272.65 LVI 8.66

PLANETOCENTRIE CONIC

C3 8,844 VHL 2.9?4 OLA 4,28 RAL 336,47 RAO 663?.4 VEL 11.556 PTH 8.41 VHP 5.245 DPA -43.17 RAP 303.55 £CC !.1455

LNCH AENTH LNCH TIN[ L-| T|ME IN| LAY IN| LONG IN| RT A$C |NJ AZMTH |NJ TIN| PO C3T T|N IN| 8 LAT IN| 2 LONG

SO,O0 13 20 6 3042.?3 "38.67 93.21 188.42 186.74 14 10 49 2042.? -16.05 75.53

60,00 13 $5 6 2949.52 -88.64 8?,89 191.49 119.66 14 44 17 |949.5 -14,53 68.BS

?0.00 14 42 18 2810.?? -25.00 78.7! 193.58 114.07 15 29 9 1810.8 -13.11 $6.62

80.00 15 45 59 2611.36 -22.35 64.76 194.73 !10.33 16 29 30 161].4 -12.06 42.10

gO.O0 1? S 24 2355.0? -21.36 46.30 195.12 108.98 17 44 59 1355.1 -11.66 23.47

100.00 18 28 51 2085.83 -22.35 26.12 164.73 110.33 19 3 36 1085.8 -12.06 3.4?

110.00 19 41 45 1857.59 -25.00 ?,62 1g3.56 114.0? 20 12 42 857.6 -13.11 345.54

D|FFERENTIAL CCRRECT1ON6 MID-COURSE EXECUTION ACCURACY OR�IT DETERMINATION ACCURACY

TD[ .8990 TRA .6640 TC3-8,7094 9AU 1.0639 SOT 5610.6 3OR 1706,3 $65 1148;| ST 89,1 SR 50.2 SS ?S,?

RD( .2645 RRA .430? RC3-8,3292 FAU .18056 RRT .6606 RRF *ggRO RTF ,9581 CRT .9762 CRS -.gg?7 CST -.6697

FOE 2.6173 FRA 3_2742 FC-/7.6751 96P 10014 $GB 5864.4 R23 *2573 R13 .9643 LSA 120.3 M$A 9.3 SSA .6

60[ ,9429 6RA .Tg13 9C3 9.0155 FOP 2040 $01 5846.S $G2 457.S THA 18.38 ELI 95.8 EL2 S,9 ALF 16.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, /971)

LAUMCM DATE NAY 89 ISTI

NILIO¢IITRIE C_NI¢

RL tit.S2 LAL °.00

RP EIR,4S LAP *El

RC EO5,SR2 GL l?oTl

PLANETOCENTRIC CONIC

C3 9.]00 VHL 3,050

LNCH AZHTH LNCH TIME

50.00 12 SR 44

SD.DO 13 28 41

?0.00 14 10 8

8O.OO 15 6 30

gO.DO 16 25 35

100.00 17 51 22

110.00 19 S 34

FLIGHT TIM( E40.OO ARRIVAL OATS JAN 80 19YR

DISTANCE $S3.049

LOL 243,11 VL )|,El| ;AL ",11AZL ii.3J MCA ITE,FD IMA

LOP 5S,85 VP 22.009 GAP 1.88 A2P 91.64 TAL ]SS.3D TAP

GP -E],57 ZAL iT.l] ZIP 6],09 ETS IRe,4| ZA[ iS.OR ETA

EARTH TO MAR1

lIT,29 [CC ,liDTI INC I,SI51 Vl 2l. AD4

|?2,00 RCA 19|,|2 APO 222.S?VE 24,7|7

li4.SS ZAC ?Sol? ATE 272.65 LVI 11.92

DLA 8,90 RAL 33S.42 RAD 163T.T VEL 11,3T6 PTH S.45 VHP

L-! TIME INs LAT INJ LONG INS RT ARC INS AZNTH INS TIME

3145.02 -_6.$5 99.74 190.02 122.77 15 51 9

]063.30 -32.30 95.51 192.67 t15.54 IA 19 46

2943.3T -20.38 8T,$2 194.86 109.65 14 59 11

2?GO.S3 -25,53 T4.6g 195.90 106.0] 15 54 31

2511.?8 -24.46 56.7] 196.22 104.65 l? ? 2T

2233.00 -23.53 36.06 195.90 106.03 18 29 37

1990.19 -28.30 16.44 194.86 109.85 19 42 44

DIFFERENT IAL CQ_RECTIO_ HID-COURSE EXECUTION ACCURACY

TDE 1o1495 TRA °8387 TC3-6.5056 _AU |,IDI? SGT 5746.4 SC_ |897.2 SG3 1069o3

RD£ .3651 RRA .4643 RC3-2.4846 FAU .16925 RRT .962] RRF .9987 RTF .9590

FOE 2.8176 FRA 3.0113 FC-15.7356 BSP 10239 SOS 6051.5 R23 .2536 R13 .9660

6DE 1.2086 BRA .7896 9C] 8.8611 FSP 1858 SGI 6031.5 SG2 491.7 THA |7.75

LAUNCH DATE MAY 25 1971 FLIGHT TIN( 242.00

DIFFERENTIAL CCRRECTIONA MID-COURS£ EXECUTION ACCURACY

TD[ 1.4888 TRA .5807 TC3-8.0854 |AU 1.1449 SOY 5895./ SGR 2145.2 SG3 976,5

RD[ .5469 RRA .5027 RC3-2.60S? FAD .15485 RRT .9629 RRF .9991 RTF .9576

FOE 3.0998 FRA 2.6870 FC-13.2963 65P 10545 SOB $272.S R23 *2349 RI3 .9661

60( 1.5861 8RA .7680 9C3 8.4952 F]P 1696 SO1 6246.9 802 545,4 THA 19,45

LAUNCH DATE MAY 25 1971 FLIGHT TIME 244.00

HELIOCENTR|C CcNIC DISTANCE 581.259

3,357 DPA -45.66 RAP 304.4S ECC l.lS3l

POCST TIH IHJ 2 LAT INJ 2 LONG

2145.0 -20.94 70.63

2065.3 -19.28 72.93

1943.4 -17.73 64.I1

1760.5 -16.58 50.87

151|.8 -16.14 32.79

1235.0 -t6.58 12.24

990.2 -17.73 353.03

C_qBIT DETERMINATION ACCURACY

ST 109,4 SR 38.6 SS 80.3

CRT .9832 CRS -.9993 CST -.9892

L3A 140.7 NSA 10.7 SSA .4

ELI 115.8 EL2 6.6 ALF 19.19

ARRIVAL DATE JAN 22 1972

HELIOCENTRIC CONIC DISTANCE 55T.17? EARTH TO MARS

RL 151.52 LAL -.DO LOL 243.16 VL 32.304 GAL ".19 AZL 87.73 HCA IT3.79 8HA |8?.40 [CC .19147 INC 2o2655 Vl 29.404

RP 222.84 LAP ,25 LOP 56.95 VP 21.975 GAP 1.T4 A2P 92.25 TAL]58.84 TAP IT2.62 RCA 151,52 APO 223,25 V2 24.675

RC 206.5?8 GL 23.72GP -26.64 ZAL 97.62 ZAP 6].05 ET6 164.27 ZAE 97.74 ETE 194.55 2AC 75.40 ETC 272.74 LVI 14.D2

PLANETOCENTRIC CONIC

C3 10.081 VHL 3.175 DLA 14,68 RAL 3]3.82 RAD 66]S.I VEL 11.410 PTH S.46 VHP ],45? DPA "48.80 RAP 305.84 ECC 1.1659

LNCH AZMTH LNCH TIME L-I TIME INS LAT INS LONG INS RT ASC INS AZHTH INS TIME PO CST TIN INS 2 LAT INS 2 LONG

SO.DO 12 29 55 3276.10 -41.13 109.31 |92.93 116.40 13 24 34 2278.1 -2T.OA R5.41

$0.09 12 52 59 3216.70 -36.22 106.42 195.56 109.0] 1] 46 36 2216.7 -25.11 61.49

TO.DO 13 26 23 3118.39 -31.79 lOG.DO 197.10 103.20 14 18 22 2118.4 -23.29 74.$4

RO.OO 14 16 59 2959.88 "28.32 88.7] IS7.85 99.24 13 6 19 1959.9 -21.9I 63.27

90.00 15 30 29 2722,63 -27,27 71.51 ISS,O7 97.79 16 15 52 1?22.6 -21,3T 46.04

lOO.OO |l 39 51 2434.35 -26.52 50.10 19?.63 99.24 17 40 25 1434.4 -21.91 24.93

110.00 18 25 30 2169.21 -31.79 28.92 197.10 103.20 19 1 95 1165.2 -23,29 3.56

_BIT OET[RM|NATION ACCURACY

ST 155,5 SR 31.4 9S 45.4

CRT .$877 CRS -.9999 CAT -.ODDS

LSA 166.3 M]A iI.S $SA .3

ILl 144.? EL2 ?,| ALF 20.50

ARRIVAL DATE JAN 24 IITR

[ARTM TO MARS

RL 151.3R LAL -,DO

RP 223.23 LAP .tO

RC 2O9.R5R GL 31.3T

PLANETOCENTRIC CONIC

C3 11.930 VNL 3.39l

LNCH AZHTH LNCM TIME

5D,D0 II 4S 94

SO.DO 12 I 26

70.00 12 El 22

50.00 12 9? I

VD.OO 14 2 43

iOO.OO IS 39 53

|lO.OD |T tO 4i

DIPYERENYIAL CC_RECTJOIA

TD[ 1.9859 TRA .4830 TC5-T.ETII IAU I.|R5I

ROE *1084 RRA .i421 RCS-1.14|I FAD .13i|?

FOE 3.3itl FRA l.lT24 YC-|O,ES2| SiP |0978

ROE 2.1420 SRA .TEIS |C3 ?.CA32 F|P 14JO

LOL 2A5.|l VL ]2.313 GAL -.25 AZL 89.96 HCA 174.88 8HA 18T.35 ECC .1921T IN¢ 3. t354 Vt 29.404

LOP 88.04 VP 2|,942 GAP i.ED AZP 93.1R TAL ]58.37 TAP 173.95 RCA 151.51APO 2|3.i0 V2 R4,S33

GP -31,1| ZAL iT.S5 ZAP S3,57 [T8 Ill.TO ZAE 96.43 [TE 154,54 ZAC ?t,|E [TC 272,8| LVI 1?.iS

OLA |E,OO RAL 351,35 RAO IS56,R V[L 11,472 PTH I,St VHP 3,2S4 DPA -5_.8S RAP 500.02 ECC 1.1890

L-| TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH |NJ TIME POCST TIN INJ| LAT INJ E LONG

54S8.31 -49.95 I24,35 I90,44 105,52 12 41 35 8459.8 -34.61 98.18

3425.13 -59,59 |23.05 200.14 96.22 12 58 3! 2425.1 -32.08 94.72

33RS.44 -54,09 !18.95 100,?7 92.27 15 17 28 2365.4 -29.ll 91.12

3254.65 -|9,79 110.47 EDO.7S 07.93 13 31 IS 2254.? -2?.tZ 83.26

304R,49 -28.0S 94.78 2DO.SO 8t.22 14 53 El E042.§ "26.79 17.84

2725.|R *Ei.?i 71.$4 2OO.?S 07,95 16 95 22 IT29.I -27.62 44.92

2413,2R -34.0| 47.1| 200.77 9|,27 SO | I 1415.3 -29.61 20.04

MID-COURSE EXECUTION ACCURACY OR]IT DETERMINATION ACCURACY

]ST 1059,9 ]OR 2486.3 3G8 853.8 IT 150.t JR 89.4 II 91.|

RRT ,i035 RRF *lliE RTF ._diO CRT .ggO? CRI-I.UUOD Cl! -°llOY

RGS 9315.8 R23 ,2859 R13 .9A|2 L|A 203.9 NlA 18.0 liA .2

$G1 i467,l RG2 913.E THA 2I,lI ELI 18|.8 EL2 8.Y ALF 22.80

LAUNCH DATE MAY 25 1971 FLIGHT TIME E46.DO ARRIVAL DATE JAN 26 |iT|

HELIOCENTRIC CONIC DI|TANCE 525o413 EARTH TO MAR8

RL 151,82 LAL -.OD LOL 24],tS VL 52.522 GAL ".34 AZL 85.54 HCA 175.95 SNA 197.72 ICE .I0209 INC 4,4860 V| 29.404

RP 225,SR LAP ,31 LOP 59,1] VP 21,908 GAP 1,46 AZP 94,43 TAL 357.90 TAP 1?3,85 RCA ISI,31 APO 228.13 V2 24.812

RC 911.496 GL 41,28 GP "89,80 ZAL 97.$3 ZA@ 64,99 ET$ f59o69 2A£ 9S,ZT ETA 194,$4 ZAC 65.41 [TC 2T5.1D LV! 22,91

PL ANETOCENTRIC CONIC

C3 14.346 VHL 3.814 DLA 31,]0 RAL 52?.42 RAO |640,] VEL 11.602 PTH e.6A VHP 5.99? DPA -38.14 RAP 31|.50 ECC 1,28V4

LNCN AZMTH LNCH TIME L-| TIHE INS LAT INS LONG INS RT A$C INS AZNTH INS TIME PO CST TIN INS 2 LAY INS 2 LONG

50,00 10 44 39 3TIC.DR "4?.49 146,6? 206,02 86°?9 l| 46 56 2717.? -43.|? 114.T8

SO.00 10 36 31 8?40,2? -59,3! |49.63 206.74 $0,26 11 38 51 2740,3 -39.00 116,47

70.00 10 17 30 3?96.4? -30.32 151,6! 204.20 ?3,47 II 20 46 27g6.5 -34,15 123.55

?S.O0 R It 28 4002,A$ -20.26 163,15 2D0.05 $5,42 ID 18 II 3002,6 -28.52 138.43

?S.OD S 11 28 4002.65 -20.26 IR],I6 200.05 65,62 10 18 ll 3002.6 -20,52 138.43

75.00 9 11 25 4002.85 "20o26 16],16 200,05 65,$2 lO 10 II 3002,R -28.52 138.43

110,00 15 IO 50 2843,25 "]0,32 80.53 204,20 ?3,47 16 4 20 1843.3 -34,18 52.4?

DIFFERENTIAL C_IRECTION| HID-COURSE EXECUTION ACCURACY ORBIT D[T[RN[NATION ACCURACY

TDE 2.7609 TRA .3038 TC3" 3.9]24 BAU |.2501 SGT 6161.9 ]GR 2546,7 863 683,? ST 207.S SR 95.5 88 93.5

RDE 1.2558 RRA .$639 RC3-2.4?41 FAU .11039 RRT .9635 RRF ,9990 RTF ,R521 CRT .9931 CRS -.Dggg COT -.9918

fiDE 3.5526 FRA I.TDgD FC3-6.3689 BSP 11690 SG8 6787.? R23 ,2602 R|3 o9653 LSA 246.6 MSA 18.8 SEA .1

6DE 3,0331 BRA .6415 9C3 6.4276 FSP 1232 $G1 6?5|.6 3G2 Sg?.l THA 24,2? ELI 228.3 EL2 10.2 ALF 24,61
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE NAY 19 1ST1

N£LIOCENTmlC CONIC

RL 181.88 LAL -.DO

RP 884.81 LAP .$8

RC 814.|88 GL 94.0|

PLANETO¢ENTRIC CONIC

C3 22.058 YNL 4.59S

LNCN AENTN LNCH TIME

GO.DO $ 4! 6

56,52 6 57 29

86.38 6 57 _9

86.32 6 57 29

56.32 6 5? 29

56.32 6 87 29

56.32 6 87 29

FL|SHT TIK 849,00

OIITANC[ 91D,Sll

LO(. R43,1S VL 5R,$3R SAL ",41 AZL 03.85 HCA l??,O3 5NA

LOP 8O.il VP !1,975 GAP 1.38 AZP 96.74 TAL 39T,44 TAP

GP "44°4| 2AL 98.78 ZAP 67.91 [T8 1S5.58 ZA£ 94.38 [T[

DLA 42,0? RAL 320.95 RAD 6643.1 VEL 11,918 PTM 8.92 YMP

L-! TIME INJ LAT lNJ LONG INJ RT A8¢ INJ AZMTH INJ TIME

4144.2! -38.77 105,S2 215.39 59,91 9 50 tO

4417o49 "23.10 198.28 203.32 52.82 8 11 9

4417.49 "23.10 198.28 203,32 52.82 8 11 e

441?.49 -23.10 198.28 203.32 82.82 8 11 8

4417.49 -23.10 t98.28 203,32 52.82 8 11 6

4417o49 -23.1D 198,28 203.32 52,82 8 11 6

441?.49 "23.10 198,28 203.32 52,82 8 11 8

DIFFERENTIAL CORRECTION8

TOE 4.0148 TRA -.1150 TC3-4.1701 BAU 1.3707

NO[ 2.1384 RRA ,4746 RC3"2,0641 FAU ,07?66

FD[ 3.3?33 FRA .9383 FC3-3.0479 BDP 11750

DOE 4.8488 ERA .4885 DE5 4,6498 FSP 8|t

LAUNCH DATE NAY 28 1971

HELIOCENTRIC CONIC

MID-couRSE EXECUTION ACCURACY

DOT 6274.6 $G_ 3339,E $63 463.T

RRT ,9632 RRF .9970 RTF .9460

8GB ?tO2,D R23 ,27i4 RI6 ,9609

881 7083.1 SG2 797,4 THA 27,62

FLIGHT TIME 280.00

DISTANCE 594,211

4RRI¥1L DATE JAN 98 1072

EARTH TO MARS

IS7.58 ECC .|9396 INC 8.7442 V| 29,404

174,47 RCA Sit. SO APO 224,24 V2 24.988

195.1| ZAC 57.72 [TC 2?3.82 LVI 29,6i

4,94? DPA "64.92 RAP 319,SD ECC 1.3630

PO CST TIM INJ 2 LAT INJ 2 LONG

3144,2 -47.11 154.20

3417,3 -36.19 174.88

3417.5 -36.19 174.88

3417.5 -36.19 174.88

3417.8 -36.19 174,88

3417.5 °36.19 174.88

3417,5 "38.18 174.86

OitBIT DETERMINATION ACCURACY

8T 246.0 9R t3t.O 55 83.2

CRT .9948 CR$ -.9997 C8T ".992|

LEA 289.7 MSk 14.4 |8A ,I

ELI 277,$ EL2 11,8 ALF 28.07

ARRIVAL DATE FEB 9 1978

EARTH TO MARS

RL IS1.52 LAL -.00

RP 226.35 LAP .55

RC 230.548 GL -61.86

PLANETOCENTRIC CONIC

C3 33.178 VHL 5.760

LNCH AZMTH LNCH TIME

38.30 22 38 ?

38.30 22 36 7

38,30 22 38 7

38.30 22 38 ?

38.30 22 38 7

3a.3o 22 38 7

36.30 22 38 7

LOL 243.16 VL 52,391 GAL -.93 AZL 99.02 HCA 183,51 SNA 188.90 [CC .19848 INC 9.0220 Vl 29,404

LOP 66.62 VP 21.681 GAP .32 AZP 80.99 TAL 364.40 TAP 177.91 RCA 151.40 APO 226.39 V2 24.299

GP 38.88 ZAL 98.88 ZAP 61.66 ET8 204.98 ZAE 90.80 ETE 180.07 ZAC 140.75 ETC 275.83 LVI -47,31

DLA -56.92 RAL 51.39 RAD 6648.2 VEL 12.373 PTH 7.29 VHP 4.355 DPA 16.14 RAP 294,19 [CC 1.5460

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

2017.58 25.40 54.18 285.00 143.81 25 11 45 1017.6 42.20 35.60

2017.58 23.40 54.18 285.00 143.5| 25 11 46 1017.6 42.20 38.60

2017.58 23.40 54.12 285.00 143,61 23 11 45 1017.6 42.20 35.60

2017.58 23.40 64.18 285.00 143.5! 25 11 45 1017.6 42.20 3S,GO

2017.88 23.40 54.18 285.00 143.51 23 11 48 1017.6 42.20 35.60

2017.58 23,40 54.18 285.00 143.51 23 11 45 1017.6 42,20 35.60

2017.58 28.40 54,18 285.00 143.51 23 11 45 1017.6 42.20 35.60

DIFFERENTIAl. ¢(:itX(¢T|O_8

T0[-1,0144 TRA 3,1566 TC3-$.2953 DAU |.S?D8

ROE -.30)4 RRA-1.4846 NC3 l.DD69 FAU .09DDO

FOE 1.2114 FRA 2.6911 FC3-2.5J79 iJRP 12579

BDE 1.0589 ERA 3.4662 8C3 3,5414 FSP 966

N|D-COURSE EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

8GT 9965.8 3GR 3105.3 SG5 530.0 ST 100.1 8R 43.4 $6 37.4

RRT -.9676 RflF -.9950 RTF .9386 CRT -,6341CR8 ,9586 CST -.3821

SGB 7626.6 R23 .3047 R13 -,9520 LEA 105.9 NSA 45.8 SEA .1

86| ?592.6 562 719.1THA |86.44 ELI 104.2 EL2 32.2 ALF 162.97

LAUNCH DATE MAY 25 1971 FLIGHT TIHE 262.09 ARRIVAL DATE FEB 11 1972

HELIOCENTRIC CONIC

RL 151.52 LAL -.00

RP 226.74 LAP .58

RC 233.212 GL "88.31

PLANETOCENTRIC CONIC

C3 23.388 VNL 5,039

DISTANCE 598.284 EARTH TO MARS

LOL 243.16 VL 32.401 GAL -I.OI AZL 97,35 HCA 184.56 8HA 109.07 ECC .19g34 INC 7.3488 Vl 29,404

LOP 67,69 VP 21.650 GAP .38 AZP 82.68 TAL 353.92 TAP 178.48 RCA 151.38 APO 226.78 V2 24.297

GP 32.04 ZAL 100.13 ZAP 87,8T ETS 202.58 ZA[ 89.18 ETE 181.15 ZAC 133.99 ETC 274.66 LVI -41.15

DLA -52,11 RAL 23.70 RAD 0646.2 VEL t2.036 PTH 7.04 VMP 3.980 DPA 9.35 RAP 295.08 ECC 1.4178

LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT A$C ]NJ AZMTN INJ TIME POCST TIN INJ 2 LAT INJ 2 LON_

22 24 22 1914.$2 25.34 45.12 272.06 137.19 22 56 17 914.5 41.92 23.6T

22 24 22 1914.52 25.34 48.12 272.06 137.19 22 56 I? 914.5 41.92 23.67

22 24 22 1914,82 25,34 45.12 272,06 137.19 22 56 17 914.5 41.92 23.67

22 24 22 1914.52 25.34 46.12 272.06 137.19 22 56 17 914.5 41.92 23.67

22 24 22 lg14.52 25.34 45.12 272.06 137.19 22 56 17 g14.5 41.92 23.67

22 24 22 1914.52 25.34 45.12 272.06 |37.19 22 56 17 914.3 41.92 23.67

22 24 22 1914.52 23.34 45.12 272.06 137.19 22 56 I? 914.5 41.92 23.8Y

CC_RECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERMI NATION ACCURACY

TC3-4,2228 BAU 1.502! 8GT 7167.5 5GR 2599.7 863 877.3 ST 108.9 SR 33.7 8s 37.7

RC3 1,3247 FAU .11623 RRT -.9897 RRF -.9962 RTF ._.66 CRT -.7019 CRS .950S CST -.4485

FC3-3.9636 BSP 12954 806 7624.4 R23 .2935 R13 -.8352 LSA 113.2 MSA 40.0 SSA .1

DC3 4,425? PSP 1240 561 7600.6 SG2 599.2 THA 180.30 ELI 111.5 EL2 23.4 ALP 167.17

FLIGHT TIME 264,00

OISTANCE 602.354

-1.09 AZL 96.30 MCA 185.61 5MA

LNCH AZNTN

44.22

44.22

44.22

44.22

44.22

44.22

44.22

DIFFERENTIAL

TOE-1.2126 TMA 3.0249

ROE -.0931 RRA-t.2043

FOE .7936 FRA 3.6102

80E 1.2143 6RA 3,2558

LAUNCH DATE MAY 23 19T1

HELIOCENTRIC CONIC

RL 181,82 LAL -.00 LOG 248.16 VL 32.411 GAL

RP 227.13 LAP ,61

RC 235.8?4 GL "50.23

PLANETO(ENTRIC CONIC

C3 21.402 VNL 4.628

LNCH AZMTH LNCH TINE

49,51 22 23 20

49.51 22 23 20

49.51 22 28 20

49.31 22 23 20

49.31 22 23 20

49.31 22 23 20

49.$1 22 23 20

LOP 68.75 VP 21.610 GAP .24 AZP 83.73 TAL 363.43 TAP

GP 26.96 ZAL 101.66 ZAP 64.82 ETS 200.29 ZAE 87.72 ETE

ARRIVAL DATE PEB 13 1972

DIFFERENTIAL CCRRECTIOq$

T0[-1.2046 TRA 2.9326 TC3-5.0192 6AU 1.4828

ROE .0079 RRA-t.0077 RC3 1.2899 PAU .12820

FD[ .5956 FRA 4.0320 PC3-5.1857 63P 13013

DOE 1.2046 8RA 3.1198 BE3 5.1823 FSP 1398

EARTH TO MARS

169,26 ECC .20021 INC 6.3011 VI 29.404

179.03 RCA 131.38 APO 227.|4 V2 24.213

181.73 ZAC 128.94 ETC 274.28 LVI -36.58

DLA -47.96 RAL 19.17 RAD 6543,5 VEL 11.891 PTN 6.90 VHP 3.763 DPA 4.34 RAP 293.90 [CC 1.3822

L-I TIME INJ LAT [NJ LON5 INJ RT A6C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1832.54 25.8? 3?,14 283.47 132,01 22 53 55 832,5 40.35 14,06

1832.$4 29.6? 37.14 263.47 132.0! 22 93 $3 832,3 40,33 14,06

1832.$4 25.67 37,14 263,47 132.01 22 53 53 932,3 40.33 14,06

1632.54 26.67 37,14 263.4? 132.01 22 53 53 832,3 40.33 14.06

1832.$4 25.8? 37.14 263,4? 132,0| 22 63 53 832,5 40,33 14.06

1832,54 28.6? 37.|4 283,47 132.01 22 63 53 832.5 40.38 14,06

1832,34 26.6? 37,14 263.47 132.01 22 53 53 832.8 40,35 14,06

N|DoCOURSE EXECUTION ACCURACY OABZT OETERNINATION ACCURACY

SGT 7321.7 SGR 2213.0 SG3 768,? ST 111.0 SR 28.0 85 38.4

RRT -.9710 RRP -.9962 RTF .9801 CRT -.7520 CR8 .9443 CST -.4g32

SOB 7648.8 R23 .2891 RIG -.9360 LEA 114.g NSA 37.0 SEA .I

SG1 7651.9 SG2 507.7 THA 163.57 ELI 113.0 EL2 18.1 ALF 168.g7
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 25 197t

MELIO¢EMTRIC C_lC

RL 151.52 LAL ",DO

RP 22T.$2 LAP .6S

RC 236.532 GL -46.23

PLANETOCENTRIC CONIC

C3 lg. Og2 VHL 4.365

LNCM AZMTN LNCH TIME

60.00 20 26 39

54.17 22 28 55

54.17 22 28 55

54.]7 22 26 55

54.17 22 28 35

54,1? 22 28 53

54.17 22 28 55

LOL 243.16 VL 32.421 GAL

LOP 69,78 VP 21.$87 GAP .10 AZP 84.45 TAb 352.94 TAP 179.59 RCA 151.33 APO 227.S2

GP 23,13 ZAL 103,01 ZAP 52,68 [T$ lg8.3D ZAE 86.41 ETE 182,07 ZAC 12S,11 (TC 274.06 LVI -33.13

DLA -44.44 RAL 18.32 RAD 6B42.4 VEL 11.794 PTH 6.82 VHP 3.858 DPA .$8 RAP 296.66 ECC 1.3142

L-| TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2072.30 13.96 48.28 246.85 135.96 2t 3 11 1072.3 30.89 29.50

1762.09 25.25 30.12 257.56 127,97 22 58 17 762.1 38,40 6.1T

1762.09 25.25 30.12 257.56 127.87 22 58 17 762.1 38.40 6.17

1762.09 25.25 30.12 257.56 127.87 22 59 17 762.1 38,40 6.17

1762.09 25.25 30.t2 257,56 127.87 22 58 17 762,1 38.40 6.17

1762.09 25.25 3D.12 257.56 127.67 22 58 17 762,1 38.40 6.]7

1762.09 25.25 30.12 257.56 127.87 22 38 17 762,1 38.40 6.17

PLIGHT TIME 286.00 ASRIYAL DATE F[B 15 1672

DIITANC[ E08.421 EARTH TO MAR1

"I.|8 AZL 95.59 HCA Ill,iS SNA 189.43 [CO .2O||l INC 3. S|64 Vl 29.404
VZ 24.174

DIFFERENTIAL CORRECT|ORS

TOE-1.1243 TRA 2,9313 TC3-5.6634 8AU 1.4784

ROE .0253 RRA -.6686 RC3 1,2143 FAU .13418

FOE .3517 FRA 4.294? FC3-6.0841 BSP 13153

60E 1.1246 BRA 3.0574 6C3 S,7922 FSP ]494

LAUNCH OAT[ MAY 25 197|

HELIOCENTRIC CONIC

RL ]51.52 LAL -.DO

RP 227.91 LAP .68

RC 241.186 GL -42.98

PLANETOCENTRIC CONIC

C3 17.646 VHL 4.20|

LNCH AZMTH LNCH TIME

50.00 19 41 54

58.34 22 36 30

58.34 22 36 30

58.34 22 38 30

58.34 22 36 30

58.34 22 36 30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7459,g SGR 1916.6 SG3 824.2 ST log.6 3R 24.0 S] 39.2

RRT -.9716 RRF -.9956 RTF .9514 CRT -.7844 CR8 .9340 CGT -.5113

688 7702,1 R23 .2872 R13 -.9557 LSA 133.3 MSA 35.7 6SA .2

SG1 7689.5 982 449.2 TMA 165.g4 EL1 111.2 EL2 14.7 ALP 170.06

PLIGHT TI_ 268.00 ARRIVAL DATE FEB 17 1972

OISTANCE 610.480 EARTH TO MARS

LOL 243.16 VL 32.431 GAL -1,27 AZL 95.07 HCA 187.7D 9MA 189.61 [CC .20202 INC 5.0663 VI 29.404

LOP 70.82 VP 21.556 GAP -.03 AZP 64,g8 TAL 352.44 TAP 160.13 RCA 151.30 APO 227.91 V2 24.133

GP 20.16 ZAL 104.24 ZAP 50.99 ETS 196.62 ZAE 85.19 (TE ]62.26 ZAC 122.15 ETC 273.96 LVI -30.51

DLA -41.44 RAL 14.46 RAD 6641.8 VEL 11.733 PTH 6.76 VHF 3.600 DPA -2.30 RAP 297.36 ECC 1.2904

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T T|M INJ 2 LAT INJ 2 LONG

2168.52 9.21 52.47 239.74 136.89 20 18 2 1168.5 26.72 34.86

1697.76 24.50 23.80 253.38 124.54 23 6 48 697.8 36.43 359.42

1697,76 24.50 23.8D 253.38 124.54 23 6 48 697.9 36.43 359.42

1697.76 24.50 23.80 253.38 124.54 23 6 48 697.8 36.43 359.42

1697.76 24.50 23.80 253.38 124.54 23 6 48 697,8 36.43 359,42

1697.76 24.50 23.80 253.38 124.54 23 6 48 6g7.8 36,43 359.42

58.34 22 36 30 1697.76 24.50

O|FFERENT IkL CCRRECTION8

TOE-1.0369 TRA 2.9305 TC3-6.2146 BAU 1.4901

ROE .0307 RRA -.7646 RC3 1.1313 FAU .13756

FOE .5673 FRA 4,4524 FC3-6.7486 88P 13210

ODE 1.0373 6RA 3.0286 BC3 6.3167 FSP 1545

LAUNCH DATE NAY 25 Ig7!

23.80 253.38 124.54 23 6 46 697.8 36.43 359.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7595.5 SGR 1685.5 683 857.0 ST 107.0 8R 21.0 66 39.6

RRT -.9717 RRF -.9946 RTF .9516 CRT -,8124 CRS .9182 CST -,5153

3GB 7780.3 R23 .2851 R13 -.9550 LSA 110.7 NSA 35.2 6SA .2

Ski 7770.6 682 388.g THA 167.80 ELI 108.4 EL2 12".1 ALF 170.82

PLIGHT TIME 270.00 ARRIVAL DATE FEB 19 1872

DI8TANCE 614.540 EARTH TO MARS

LOL 243,16 VL 32.442 GAL "1.36 AZL 94.67 HCA 168.74 ]HA 189.79 [CC ,20294 INC 4.8721 Vl 29.404

LOP 71.87 VP 21,521 GAP ".17 AZP 85.38 TAL 351,94 TAP ]80,66 RCA 151.27 APO 228.30 V2 24.092

GP I7.62 ZAL 105,38 ZAP 49,59 ETS 195.22 ZAE 94,94 ETE 182.42 ZAC !19.79 ETC 273.92 LVI -26.46

HELIOCENTRIC CCN|C

RL 151.52 LAL -.DO

RP 228.30 LAP .71

RC 243.834 GL -40.28

PLANETOCENTRIC CONIC

C3 16.693 VHL 4.086 DLA -38,87 RAL 13.22 RAD 6641.3 VEL ||.693 PTH 6.73 VHP 3.569 DPA -4.56 RAP 296.01 ECC 1.2747

LNCH AZNTH LNCH TIME L-! TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

50.00 19 11 35 2236.49 5.82 55.36 255.32 137.30 lg 48 52 1236.5 23.83 38.38

60.00 21 26 36 1870.45 16.26 32.20 244.97 127.40 21 59 46 870.5 30.01 10.64

62.15 22 50 53 1636,21 23.61 17,94 250.36 12t.02 23 18 g 636.2 34.55 353.35

62.15 22 50 53 1636.21 23.61 17.94 250,36 121.82 23 18 9 636.2 34.55 353.35

62.15 22 50 53 1636,21 23.61 I7.94 250.36 121.82 23 18 9 636.2 34.55 353.35

62.15 22 50 53 1636.21 23.61 17.94 250.36 121.82 23 18 9 636.2 34.55 353.35

62.15 22 50 53 1636.21 23.61 17.94 250.36 121.82 23 18 g 636.2 34.55 353.35

DIFFERENTIAL CC_RECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ -.9284 TRA 2.g693 TC3-8.6235 RAU 1.4962 5GT 7719.8 3GR |591,2 $83 874.S 8T 103.6 6R 18.7 33 40.5

RUE .0292 RRA -.8880 RC3 !.036D FAU .13765 RRT -.9718 RRF -.9932 RTF ,_j21 CRT -.0416 CR5 .8983 Cl! -.Silo

FOE .6349 FRA 4.5660 FC3-7.1389 6SP 13522 386 7864.4 R23 .28DO R13 -.9545 LSA 107.3 NSA 35.0 5SA .3

ROE .9289 6RA 3.0483 8C3 6.7040 FSF 1586 SG] 7856.7 362 347.8 THA 169.28 (LI 104.8 ELI IO.O ALF I71.27

LAUNCH OATE MAY Z5 1971 FLIGHT TIME 2T2,00 ARRIVAL DATE FEB 21 1872

HELIOCENTRIC CONIC DISTANCE 618.593 EARTH TO HA86

RL 151.52 LAL -.DO LOL 243.16 VL 32.452 GAL -1.45 AZL 94.36 HCA 189.77 9HA 189.97 ECC .29388 INC 4,3615 Vl 29.404

RP 228.69 LAP .74 LOP 72,90 VP 21.496 GAP -.31AZP 65,70 TAL 351,44 TAP 181.21RCA 151,24 APO 228.7D V2 24.D51

RC 246.477 GL -36.01GP 15.94 ZAL 106.45 ZAP 48.39 ET3 194.03 ZAE 62.94 ETE 182.51ZAC 117.89 ETC 2T3,92 LVI -26.83

PLANETOCENTR|C CONIC

C3 16,049 VHL 4.0D6 DLA -36.62 RAL 12.40 RAD B641.D VEL 11,666 PTH 6,70 VHP 3.553 DPA -6.37 RAP 298.62 ECC 1.2841

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.09 18 49 45 2290,79 3.19 $7.64 232.35 137.50 19 2? 55 1290.8 21.11 41.08

60.00 20 42 49 1989,4| 11.24 38.26 24D.05 128.g6 2| 15 59 989,4 25.g4 18.98

65.?0 23 5 31 IS75,04 22.68 12.53 248.17 119.56 23 31 46 5TS.D 32.81 347.65

65.?0 23 5 31 1573.04 22.68 12.33 248,17 !19.56 23 31 46 5T5.0 32.81 347.65

65.70 23 5 31 1575.94 22,68 12.33 248.17 Jig.s6 23 31 46 5T5.D 32.81 34T.85

65.70 23 5 31 1573.84 22.68 12.33 248.1T ]1g.56 23 3] 46 5T5.0 32.81 347.65

85.70 23 3 31 1573.94 22.68 12.33 248.17 119.56 23 31 46 575.0 32.8| 34?.65

O]FFERENTIAL CCRRECTi_8 NID-COUR$E EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.83?8 TRA 3.0085 TC3-6.gg26 BAU 1.5142 6GT 7846.3 8GR 135].7 $63 882.1 6T 100.6 6R 16,g 88 41.0

RDE .0505 RRA -.625T RC3 .g522 FAU .]3755 RRT -,9715 RRF -.9912 RTF ,9523 CRT -.8T31CRS .8717 CST -.5228

FOE .Gg?g FRA 4.8239 FC3-7.4196 BSP 13679 $GB 7g61.g R23 .2724 R13 -.9541 LSA 104.3 MSA 34.8 SSA .3

ODE .8381BRA 3,0728 BC3 7,0571FSP |595 3G1 7955,6 $82 315.8 THA 1?D.48 ELI IDI.7 EL2 8.2 ALF t71.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM OATE MAY |5 IGYI FLIGHT TIN( 2T4.DO ARRIVAL DATE FED 23 SlY2

NELIIXENTRIC CCNIE OlITANCE 6_2.6|0 (ARTM TO MAll

RL I|l.S2 LAL -,DO L_. 843.|l VL 3_,41E GAL -|,54 AZL 94.|| HCA |90.8| IN4 ]DO, IS ECC .204D$ IMC 4.1506 V! 20.A04

RP 229.QT LAP .T7 LQP 73,94 VP 8|.465 GAP -.4S AZP 85,96 TAL 3SO.D4 TAP |8],74 RCA I5].EO APO 229.10 V2 24.010

RC 249.113 GL -36.0T GP 14.38 2AL ]07,47 ZAP 47.34 _T8 193.03 ZAE 8J.DB (TE |R2.57 ZAC 118.32 [TC 275.94 LV| -25.58

PLANETOCEMTRIC CONIC

C3 15.S08 VHL 3.95] DLA -34.84 RAL |1.87 RAD 6640.8 VEL ]].647 PTH 6.69 VHP 3.552 DPA -7.84 RAP 299.22 ECC 1.2589

LNCN AZMTN LNCN TIN[ L-! TIME INJ LAT INJ LONG IMJ RT ASC ZNJ AZMTH INJ TIME PO C3T TIM IMJ 2 LAT [MJ 2 LONG

50,00 18 33 8 2336.17 .T9 59.56 230.30 137.57 19 tZ 5 1331.7 18.93 43.27

GO.O0 20 14 9 2067.69 T,87 42.tl 237.05 129.65 20 48 37 |067.T 23.03 22.89

E9.11 23 22 24 1511.83 21.76 8.78 246.56 ]17.65 23 47 36 51].8 31.20 542.06

Ig.lt 23 22 24 1511.13 21.71 6.7t 245.56 117.65 23 47 36 511.8 31.20 342.08

69.11 23 22 24 1511.63 21.76 6.76 246.56 117.65 23 47 3e 511.8 31.20 342.06

69.11 23 22 24 151].83 Et,?6 6.76 246.56 ]17.65 23 47 36 5II.8 31.20 342.06

Ig.lt 23 22 24 1311.63 11.?6 6.76 246.56 117.65 23 47 38 311.8 31.20 342.01

DIFFERENTIAL CORRECTIONS M|D-COURSE EXECUT|CN AccuRACY ORBIT DETERMINATION ACCURACY

TDE -.74iT TRA 3.0392 TC3-7.2940 BAU |.5330 6GT 7957.4 3DR ]226.0 303 882.| 5T 97.8 3R ]5.4 88 41.1

ROE .0316 RRA -.576_ RE3 .8715 FAU .1302| RRT -.g?DI RRF -.9866 RTF .9519 ERE -.9043 CRD .8387 CST -.5267

FDE .7?31FRA 4.6369 F¢3-7.5550 BDP |384? SG8 5061.5 R23 .2634 RI3 ".9534 LIA IOI,I MDA 34.8 88A .3

DOE .7493 BRA 3.1150 8C3 7.3465 FRP ]593 6GI 5056.2 302 292.5 THA ]71,40 ELI 58.6 EL2 6.5 ALF !?1.84

LAUNCH DATE MAY 23 1971 FLIGHT TIV_ 276.00 ARR|VAL DATE FEB 25 lg?2

HELIOCENTRIC CQNIC DISTANCE 626.681 EARTH TO MARS

RL 151.52 LAL -.00 LOL 243.16 VL 32.473 GAL "/.63 AZL 93,90 HCA 191.84 SMA |90.34 ECC .20580 INC 5.9042 Vl 29.404

RP 229.46 LAP .80 LOP 74.97 VP 21.436 GAP ".59 AZP 86.18 TAL 350.43 TAP ]82.27 RCA 151.16 APO 2Pg.5! V2 23.969

RC 251.742 GL -34.39 IP 13,09 ZAL 108.45 ZAP 46.39 ET6 192.17 ZA£ 80.86 ETE 182.60 ZAC ll5.OO ETC 273.98 LVI -24.45

PLANETOCENTMIC CONIC

C3 15.309 VHL 3.913 OLA -32.87 RAL ]1.55 RAD 6640.7 VEL 11.634 PTH 6.67 VHP 3.556 OPA -9.04 RAP _99.?g ECC 1.2319

LNCH AZMTH LNCM TIME L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

50.00 18 20 4 2376.76 -1.22 61.24 228.86 137.56 18 59 41 1376.8 |7.0| 45.14

10.00 19 53 17 2128.68 5.2] 45.D7 235.02 130.02 20 26 45 1128.7 20.66 26.08

70.00 22 15 51 1708,54 14.36 |7.73 241.67 121.35 22 44 20 708.5 _$.95 355.31

72.50 23 41 55 1443.76 20.86 ,99 245.40 116.00 24 5 59 443.6 E9.73 336.30

72.$0 23 41 55 1443.76 20,86 .99 245.40 116.00 24 5 39 443.8 29.73 336.30

72.50 23 41 55 1443.76 20.86 .99 245.40 116.00 24 5 59 443.8 29.?3 336.30

110.00 3 19 13 6043.40 14.36 284.55 24].67 121.33 4 59 57 5043.4 25.95 262.14

DIFFERENTIAL CGRRECTION& NID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1119 TRA 3.1236 TC3-7,5379 BAU 1.5513 8GT 8087.1 3GR 1|25.7 DG3 87D.0 ST 95.4 6R 14.3 88 48.4

RDE .0336 RRA -.5372 RE3 .7983 FAU .1340t RRT ".9689 RRF ".9853 RTF .9514 CRT ".9353 CRD .6001 CRT -.6373

FOE .8529 FRA 4.6868 FC3-7.5781 BSF 14083 8GB 8|65.1 R25 .2520 R13 -°9526 LSA 99.4 NSA 34°8 $8A .4

BOG .8623 BRA 3.1692 BC3 7.5797 FSP 1593 8Gl 5160.4 3G2 275,g THA 172.5! EL] 96.3 EL2 5.0 ALF 172.00

LAUNCH DATE NAY 25 1971 FLrGHT TZNE 278,00 ARRIVAL DATE FEB 2? 197_

HELIOCENTRIC C(_llC DI3TANC[ 630.717 EARTH TO MARS

RL 151.52 LAL -.OO LQL 243.16 VL 32,483 GAL -],72 AZL 93,73 HCA 192.R7 8MA 190.52 ECC .20678 INC 3.7307 V! 29.494

RP 229.85 LAP .83 LOP 76,00 VP 2|.406 GAP -.73 AZP 86.36 TAL 349.93 TAP 182.79 RCA 151.15 kPO 229.92 V2 23.929

RC 254.363 GL -32.92 GP 12.00 2AL 109.39 ZAP 45.53 ET$ 191.43 ZAE 79.86 ETE 182.63 ZAC 113.89 ETC 274.04 LVI -23.57

PLAN(TOCENTRIC CONIC

C3 15.112 VHL 3.887 OLA -31.28 RAL 1].38 RAD 6640.6 VEL 11.$26 PTH 6.57 VHP 3.555 DPA -10.05 RAP 300.36 ECC 1.2487

LNCH AZMTH LNCN TIME L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

50.00 16 9 32 2412.57 -3.02 62.73 227.87 137.50 16 49 44 1412,6 15.27 46.77

60.00 19 3? 5 2179.57 2.97 47.51 233.62 130.2] 20 13 25 1179.6 18.63 28.85

70.00 21 40 24 1818.65 10.45 23.97 239.17 122.70 22 19 41 816.6 22.8g 2.21

76.04 O g ] 1581.49 20.00 354.67 244.56 IrA.ST 0 31 47 360.5 28.3G 530.02

76.04 0 9 1 1366.49 20.00 354.6? 244.56 114.57 O 31 47 366.5 28.36 330.02

73.04 O 9 I 1366.49 20.00 354.6? 244.56 114.57 O 31 47 366.5 28.36 330.02

110.00 2 43 46 3151.51 10.45 290.49 259.17 122.70 4 26 16 5151.5 22.89 269.04

OIFF(R(NT iAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMI NATION ACCURACY

TDE -.5852 TRA 3.1921TC3-7.753R BAU 1.5734 SOT 8208.8 3_ 1039.9 503 872.8 ST 93.5 5R 13.4 S3 43.0

ROE .US?3 RRA -.$041 RE3 .728§ FAU .13199 RRT -.9668 RRF ".9Sll RTF ._jll CRT -.9929 CRS .7544 CRY -.8318

FOE .9220 FRA 4.6973 FC3-?.5613 66P 14206 $GD 8274.4 R23 .2572 R13 -.5521 LSA 97.8 MSA 34.7 GIA .4

6DE .5844 ERA 3.2318 DE3 7.1877 FSP 1578 $01 8270.2 SO2 263.7 THA ]?3.0] ELI 94.4 EL2 3.6 ALF 178.18

LAUNCH DATE MAY 85 19El FLIGHT TIME 280.00 ARRIVAL DATE FED 29 t972

HELIOCENTRIC CONIC

RL 151.52 LAL -.DO

RP 230.23 LAP .86

RC 256,977 GL -31.61

PLANETOCENTRIC CONIC

C3 14.993 VHL 3.872

LNCH AZMTN LNCH TIME

50.00 18 O 52

69.00 tg 24 4

?0.00 2| 16 44

90.00 O 26 30

SO.tO O 36 34

100.00 3 9 22

110.00 2 20 6

O|FFERENT|AL CORRECTIONS

TOE -.SODO TRA 3.2652 TC3-7.9345 8AU 1.3960

ROE .0416 RRA ".4776 RE3 .6662 FAU .12939

FDE .9918 FRA 4.7014 FC3-7.4709 bSP 14438

BOG .5097 DRA 3.3000 BC3 ?.9624 FRP ]560

DISTANCE 634,747 EARTH TO NARD

LOL 243.15 VL 32.493 GAL "1.0! AZL g3.58 MCA !g3.89 SNA 190.71 ECC .20778 INC 3.5827 Vl 29.404

LOP 77.02 VP 2].377 GAP ".87 AZP 86.52 TAL 349.42 TAP 183.31 RCA 151.08 APO 230,33 V2 23.889

GP 11.06 ZAL 110.31 2AP 44.72 (T8 1g0.79 ZAE 78.8g (TE 182.64 ZAC 112.92 ETC 274.10 LV[ -22.85

OLA -29,83 RAL It.33 RAD 6640.5 VEL !1,621 PTH

L-I TINE INJ LAT

2445.1] -4.65

2223.?6 1.03

1892.32 7.64

1308.g3 18.20

1270,38 1g,17

6071,44 IR.20

6227.18 T.64

6,66 VHP 3.577 DPA -]0.89 RAP 300,53 ECC 1.246R

|NJ LONG ]NJ RT ASC INJ AZMTH |NJ TEN( PO CST TIN INJ 2 LAT INJ 2 LONG

44.10 227.20 137.40 18 41 37 1445.1 13.68 48.23

45.t2 232.15 130,2g 20 t $ 1223o7 16.83 31.19

2?,72 237.6] 123.39 2] 48 16 892.3 20.55 8.84

349,50 243.54 114.09 0 48 19 308.9 26,55 325,21

347,05 243.gg 113,30 0 55 45 2?0,4 27,10 322,45

288,?8 243.54 !]4.09 4 50 35 5071.4 26.55 264.48

2g4,55 237.61 ]23.39 4 3 54 522?.2 20.55 273.66

MID-COURSE EXECUT|ON ACCURACY QRB|T DETERM|NAT[ON ACCURACY

$GT 8327.0 8DR 966.5 $05 863.7 ST g2,] SR 12.6 $3 43.8

RRT -.9636 RRF -.9760 RTF .g503 CRT -.g839 CR$ .7019 CDT -.5671

$GB 8382.g R23 .2221 R13 -.g511 LRA 96.7 MSA 34.5 SSA .5

$01 0379.0 SG2 256.8 THA 173.61 ELI 92.g EL2 2.2 ALF 172.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE NAY DI ]9?1 PLIGHT T|i_ IS.DO ARS|VAL DATE AUG 2| 1971

DISTANCE 259.368 EARTH TO HARD

LOL 244.12 VL 35.602 GAL 1.03 AZL 9].87 HCA 80.28 iRA 269,4I ECC .49149 INC 1.8994 Vl tO.Ill

LOP 324.40 VP 99.001 GAP 92.2T AEP 90.32 TAb 3.4| TAP 83.i9 RCA 151.47 APO $91.38 V2 2G.457

GP -1.|2 ZAL 96,94 ZAP 179,98 [T8 201,84 ZAE 171,93 ETE 28,39 ZAC 98,42 [TC E78,4G Lvl -17.iS

DLA -!1.29 RAL 337.19 RAO 9649.7 VEL |2.333 PTH 7.4] VNP ll.DiE DPA *17.12 RAP $24.97 [CC l.GtE2

L-I TIME IRa LAT INJ LONG INJ RT ASC INJ" AZMTH |NJ TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

2884.81 -E4.S] 86.73 206.67 |32.|5 13 43 66 1834.R -8.78 65.61

2080.69 -18.38 72.28 207.88 126.43 16 48 D 1980.7 -2.82 53.63

243e.79 -12.87 36.53 211.9! 121,91 18 6 34 ]439.8 .92 39.79

CitY.DO "8,29 39,73 914.33 110.79 SO 40 44 1127,0 4.03 IS.SO

18t7.64 -I.41 15,97 215.65 1IT.DO 61 11 39 817.E 3.39 3SI.It

1901.40 -8.99 3|?,tO 2]4.33 1]8.79 92 14 SO 901.3 4.09 $3|.SG

1483.6] -rE.IT 345,44 211.91 121.91 22 30 E? 483,1 .92 320,67

H|LIO¢[NTRIC CONIC

RL 151.88 LAL ".DO

RP tOT.D1 LAP -1.04

RC 5?.225 SL -1O,Sl

PLAN[TQ¢ENTRi¢ CONIC

C3 37.199 VHL 4,091

LNCH AZNTH LNCN TIME

50.00 14 $7 51

90.00 19 3 19

70.00 t? 21 ]?

90.00 19 S 17

SO.DO 20 41 18

tOO.DO DI 49 8

110.00 EE 95 44

OIFFERENTIAL CCRR[CTIONS MID-COURSE EXECUTION ACCURACY (_IIT OETERNIMATION ACCURACY

TOE -.3160 TRA -.7933 TC3 .0752 |AU .047i $GT 931.9 $GR 576.9 |93 90.4 8T 19.9 JR 21.5 23 7.1

ROE -.5596 RRA .2243 RC3 .0991PAU .03291 RRT -.0244 RRP .0292 RTF -.3277 CRT .7037 CR8 .1493 C3T .7930

FOE .0426 PRA .4G4i FC3 -.7659 BEP ]036 SOB 1012.3 223 ".0044 R13 ,3220 LEA 30.5 MSA ]3.4 89A 1.1

8DE .6429 BRA .7975 0C3 .DIS? F3P 104 8G] 832.1 9G2 376.5 THA ]72.]4 ELI 30.3 EL2 11.? ALF 58.1Y

LAUNCH GATE NAY 26 1971 FLIGHT TIH£ 90.00 ARRIVAL DATE AUG 24 1971

HELIOCENTRIC CONIC DISTANCE 253.334 EARTH TO NAR2

RL 151.55 LAL -.00 LOL 244.12 VL 35.185 GAL 1.06 AZL 91.86 HCA 81.33 3MA 238.49 ECC .41404 INC 1.8387 VI 29.399

RP 206.94 LAP -1.24 LOP 325.66 VP 27.733 GAP 21.73 AZP 90.2? TAL 3.6] TAP 63.13 RCA 151.46 APO 383.51 V2 26.46G

NC 57.675 GL -11.18 GP -].18 ZAL 86.70 ZAP 176.07 ET8 197.07 ZAE 171.01ETE 23.99 ZAC 98.34 [TC E78.52 LV! 01?.94

PLANETOCENTRIC CONIC

C3 34.636 VHL 5.885 DLA -21.63 RAL 337.04 RAD 6648.8 VEL 12.43] PTM ?.34 VHP |0.i83 DPA -17.04 NAP 325.22 ECC 1.5700

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTH ZNJ TIME PO CST TXM INJ 2 LAT INJ 2 LONG

50.00 14 58 50 2829.56 -23.35 81.47 201.39 ]32.71 ]5 45 39 1629.6 -5.52 94.84

60.00 16 4 51 2693,28 017.49 70.86 206.73 |26.90 ]G 49 3 |654.0 -].74 52.$5

70,00 17 22 34 2407.89 -11.82 54.94 2]0.77 122,28 |6 8 42 1407.9 2.02 35.25

80.00 ]2 8 27 2095.26 -?.25 33.96 213.52 119,04 ]9 43 22 1095.3 5.]2 13,44

90.00 20 45 O 1783.83 -5.36 12.08 214.55 117.8] 21 14 44 ?83.8 6.4] 351.24

100.00 21 81 19 ]569,73 -7.25 355,32 2]3.52 |]9.04 22 l? 29 569.? 5.12 334.80

110.00 22 28 0 1454.70 -I].82 343.86 210.77 122.28 22 52 13 434.? 2.02 324.16

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNZNATION ACCURACY

TOE -.3092 TRA -.7555 TC3 .0916 BAU .0516 SOT 853,4 SGR 332,3 383 97,2 8T ]9.2 32 26,7 23 ?.3

ROE ".5448 RRA .2181 RC3 ,0632 PAU .03418 RRT -.0263 RRF ,03|] RTP -.5399 CRT ,6994 CR8 .]136 C$T .7775

FOE .0386 FRA .4809 FC3 -.8543 DiP ]081 SOB 1033.] R23 -.0045 R13 .5401 LSA 30.8 HSA 13.7 SSA 1.2

B0[ .6204 BRA .7864 BC3 .!115 FSP ]14 SG] 853.7 SO2 58].9 THA 1T8.08 ELI 30.7 EL2 12.0 ALF S?.g3

FLIGHT TIME 22.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 260.553 EARTH TO HAR8

RL 151.55 LAL -.00 LOL 244.]2 VL 34,992 GAL 1.02 AZL 91.23 HCA 82.91 $NA 23].3] ECC .3978] INC t.8481 Vi 29.399

RP 206.87 LAP -1.63 LOP 326.93 VP 27.484 GAP 21.21 AZP 90.23 TAL 3.82 TAP 82.63 RCA ]51,46 APO 351.56 V2 26.4T3

RC 58.203 GL -!!.44 GP -1.18 ZAL 26.42 ZAP 175.13 ET$ 194,10 ZAE 170,42 ETE 2|.77 ZAC 98.27 ETC 278,55 LVI -17,69

PLAN[TOCENTRIC CONIC

C3 32.317 VHL 5.685 OLA -21.28 RAL 336.87 RAO 6647.9 VEL 12.338 PTH 7,26 VHP 10.319 DPA "IS.g? RAP 325.60 [CC 1.5319

LNCH AZHTH LNCH TIH( L-| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIH INJ 2 LAT INJ 2 LONG

50.00 14 59 45 2304.84 -22.20 30,23 200.41 133.23 ]5 46 22 ]204.6 "4.27 63.50

60,00 16 9 20 2627.54 -]6.4] 29.47 205.60 ]27.34 16 30 8 1627,5 -.38 51.09

70.00 17 30 50 2379.14 -10.77 53.38 209.66 122.61 10 10 29 1379.1 3.12 33.74

30.00 19 11 42 2063.47 -6.19 32,19 212,43 119,27 t9 46 3 ]063.5 6.I8 11,97

60,00 20 48 45 ]730.22 -4.23 10.19 2]3.48 ]]7.92 21 ]7 59 750.2 ?.47 349.33

100.00 21 54 34 1|3?,94 -e.19 353.55 212.43 ]12.27 22 20 ]2 537.9 2.18 333,04

110.00 22 30 16 1425.96 -10.77 342.29 209.66 122.61 22 54 2 426.0 3.12 32_.66

LAUNCH DATE HAY 26 1971

DIFFERENT | AL CCI_RECTION| MID*COURSE EXECUTION ACCURACY ORBIT OETERHIHATIOH

TOE -.3021 TRA -.7444 TC3 .1092 |AU ,0552 SGT 873.4 SGR 587.3 $G3 104.6 5T

ROE o.5303 RRA .2121 8C3 .0272 PAU .03553 88T °.0276 8RF .U340 8TF -._.,13 CET

FOE .0332 PRA .4280 FC3 -.9S22 lip 1128 $G3 1052.5 223 ".0060 RI3 ,SSI? LSA

60E .6105 ERA .Y?4I 2C3 .1227 FSP ]24 501 873.7 892 586.9 THA 178.03 EL!

LAUNCH OATC HAY 26 1971 FLIGHT TIN[ 94.00

HELIOCENTRIC CCAIIC DISTANCE 262,980

RL 131.55 LAL -.00 L04. 244.12 VL 34.792 9AL 1.12 AZL 91.84 HCA 84.06 IRA 245.33 [CC .38267 INC

RP 206.82 LAP -I.83 LOP 328.20 VP 27.247 GAP 20.69 AZF 90.19 TAL 4.05 TAP 88.]3 RCA ]51.45 APO

RC 58.807 GL -11.71GP -1.21ZAL 86.13 ZAP 174.16 ET3 ]92.08 ZAE 189.87 ETE ]9.84 ZAC 98.19 ETC

PLANETOCENTRIC CONIC

C3 30.218 VHL 5.497 OLA -22,33 RAL 336,6? RAD 6647,1 VEL 12,294 PTH 7,20 VHP 9.969 OPA -16,91 RAP

OATE AUG 29 1971

ACCURACY

19.S 52 27.0 33 7.3

.i93| CSi .07|8 ¢1! *7|36

3],0 HSA 14.1 81A 1,2

30.9 EL2 12.2 ALF ST,?3

ARRIVAL OATE AUG 25 1671

EARTN TO HAR5

1,53T5 Vt 29.392

339,21 V2 26,4?9

278.63 LVl -18,03

325,90 ECC 1.49?3

TDE -.2946 TRA -.?336 TC3 .1302 BAU .0600

HOE -.5168 NRA .2064 RC3 .0713 PAU *03691

FOE .0280 FRA .5152 FC3-1.0575 63P ]162

60[ ,5949 6RA .7621 BC3 .1484 FSP 135

LNCH AZHTH LHCH TIH( L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIH[ PO CST TIH IHJ 2 LAT IHJ 2 LONG

50.00 15 D 35 2780.12 -21,09 79.03 199.32 133.71 15 48 56 ]780,1 -3.04 62.47

SO,O0 16 T 4? 2601.43 -15,33 66.11 204.50 127.74 16 5] 8 1601.4 ,57 49.84

?0.00 17 33 6 2390.60 -g.72 51.84 208,57 122.90 18 ]2 17 ]350,6 4.20 32.25

60,00 19 15 1 2031.67 -5.13 30,42 211,37 119.45 19 48 $2 1031.7 ?,24 9.90

90,00 20 32 45 1716,44 -3,20 8.30 2]2,43 I]8.11 2] 21 2] 716,4 8.$2 34?.41

100.00 21 37 52 ]S06,14 -5.13 391.79 211.37 ]19.45 22 22 59 506.1 7.24 331.27

110.00 22 32 33 1397.42 -9,72 340.75 208,57 122,90 22 59 50 397.4 4.20 321,17

OIFF[RENT]AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

9GT 693,4 SGR 591,9 SG3 112,3 ST |9.? $R 2?.2 39 ?.9

RRT -,0295 RRF .0369 RTF -.$642 CRT .6909 CR3 .0372 C$T .7360

3GB 1071.7 223 -.0069 R]3 .$645 LDA 31.3 HSA 14,4 |IA 1,2

$81 893.7 SO2 591.5 THA ]78,01 ELI 31.2 EL2 12.4 ALF $7.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY IG [6Tt FLIGHT TIN[ RE.DO ARmlVAL DATE AUG SO IIYl

NELIOC[HTRlC C(_IC

8L 151,55 LAL -,DO

RP t06,Y7 LAP "1,88

RC SI.41S GL "[|,97

PLANETOC[NTRIC CONIC

CS 28,S|4 VHL S,321

Lt_N A2NTN LMCH TIME

SO.GO [S I 22

SO.DO 16 9 I[

TO.OO 17 aS E2

80.00 [9 18 23

SO,DO 20 56 48

tOO.D0 2_ I 15

[tO.OD 22 54 46

DIVF[R[NT IAL C¢RRECTIONG

TOE -.8674 TRA -.?2HI TC3 .till iAU .0144

ROE -.SD$i RRA .lOB RC3 ,0754 FAU .03143

FOE ,DStS PRA ,S338 PCS-I,|?4t lip t834

80£ ,5761 IRA .7103 iC] ,l?O! 'IP JAR

OlITANC[ Eli.liD [AmTH TO MAll

L_ tAA.II VL 34.G15 ill I.II AlL It.e3 HCA 3|°}5 iNA |39.8| ECC °36159 IHC 1.8ETO VI 2l,ilt

LOP 3|l.4? VP |?.0|4 GAP ID. ll AZP tO.IS TAL d.ll TAP ll.14 RCA Ill.A4 APO 328.21 V2 28.481

GP -l.ES ZAL IS.SO ZAP l?),tO ET8 liO,EE ZAE 161,3t [T[ 18.II ZAC 98.12 (TC |78,61 LVl -II.OY

OLA -EI.?O RAL 331.45 RAO 6646.3 VEL IE.176 PTH 7.IA VHF 6.133 DPA -16.84 mAP 326.18 ECC 1.4660

L-I TIk_ IMJ LAY |MJ LON_ IMJ RT ASC IMJ AZHTH IHJ TIME PO C6T TIN INJ 2 LAT INJ R LONG

2TI1.04 -IR,9I f?,t? 196.65 134o15 It 4T 18 1756,0 -1.83 81.46

ES?|.Tt "14,|5 iI.F6 203.42 180.11 IE 52 T 1575.? I.TD 40,01

2322.33 -6.6T 50.32 207.50 123.16 16 14 5 1322.3 5,27 S0.76

[999,91 -4.DE |6.67 210.33 [[9.61 19 51 43 ggg.g 6,26 8.|2

1682.51 "2.11 6,40 2|1.40 118,21 21 24 50 682.5 9,57 346,47

1474.39 -4.DE 35D,04 210.35 1|9.6! 22 25 50 474.4 8.28 329.49

1369,tS -8,8? 558.84 20T.50 283.26 22 5T 36 369.1 5.ET 316.$8

NID-COURSE EXECUTION ACCURACY _IIT DETERNINATIC_ ACCURACY

8GT 515.3 8GR 596.2 803 120.7 87 20.0 8R 27,3 86 6.0

RRT %031[ RRF .0398 RTF -,5714 CRT .66E| CRR -,0048 CIT .7111

I_B 1090.8 R23 ",0085 RS5 *57i? LEA 5[.5 HGA [4,6 IIA 1,1

8GI 513.8 8G2 195.7 THA I??.RI ELI 51.4 EL2 IE,T ALV ST,d4

LAUNCH DATE NAY 2i tITI FLIGHT TIV_ RE.DO ARRIVAL DATE 6[P ! 19T1

HELIOCENTRIC CONIC

RL 151.55 LAL ",OO

MP 208,74 LAP -1.81

RC 60.233 GL -12.82

PLANETOC£NTM[C CONIC

CS 26.58? VHL 5.158

LNCH AZNTN LNCH TIN(

50.00 15 2 S

SO.DO 11 10 32

70.00 17 37 36

8O.OD 15 21 50

SO.GO 21 0 69

1DO*D0 22 4 42

110.00 22 37 4

DIFFERENTIAl. C.4_RECY[_

TOE -.2724 TRA -.FIle TC3 .iTS8 iAU .OMI

HOE -.4902 RRA .|954 iC3 .O?i5 FAU ,04002

FOE .01SO FRA .IGOR FCS-I.303[ 88P 1249

IOE .5649 BRA .7S78 2C3 .1927 FSP [62

DIITANC[ 288.394 EARTH TO MAR|

LOL 244.I| VL 34,443 GAL |.19 AZL 91.82 HCA 88,82 8MA 834,90 [CC .$5532 INC 1.8165 V[ El. Sit

LOP 330.T4 VP 20.813 GAP 19.69 AZP 90.11TAL A.55 TAP 9[.17 RCA [5[.45 APO 318,57 V2 28.486

GP -1.26 ZAL 05.48 |AT [1_.21ET3 109.53 |AE 188.91ET( 18.87 ZAC 98.04 (TC 278.74 LY| -li.tO

DLA -23.D8 HAL 552.20 HAD 6145.8 VEL 12.|06 PTH 7.08 VHP 9.510 DPA -16.79 RAP 526,48 ECC 1.45?$

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2752.44 -18.79 76.75 197.22 154.55 15 47 38 1732.4 -.64 80.47

2880.41 -13.|8 68.50 202.5? [26.44 [6 53 3 155D,4 2.62 47,40

2294.37 -7.63 48.83 206,46 123.3g 16 15 52 [294.4 6.35 29.Eg

1968.24 -3,00 26,92 209,51 119.72 19 54 39 968.2 9.31 8.34

[648.45 "1.02 4.50 210,41 [18,26 21 28 27 648.4 10.6D 343.60

1442,71 -S.O0 348.29 209.31 !!9.72 22 28 45 442.7 9.31 327.71

1341.[9 -?.63 337.75 206.46 123.39 22 59 25 34[.2 6.33 318.21

NID-COURS[ EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

8GT 831,4 $GR IOO.O SG3 120.8 8T 20.2 SR 27.5 $8 8.2

RRT ".0332 RRF ,D421RTF -.5672 CRT ,6806 CR8 -.0438 CET .2894

8G2 1107.9 823 -.0089 813 .5875 LSA 31.6 MEA 15.[ 3SA [.S

SGI 931.8 $62 599.4 THA 177.9[ ELI 31.6 EL2 12.9 ALF 87.40

LAUNCH DATE NAY 2$ 1971 FLIGHT TIME 100.00 ARRIVAL DATE 3EP 3 1571

HELIOCENTRIC CONIC DISTANCE 27[,319

RL 151.55 LAL -.DO LOL 244.12 VL 34.287 GAL 1.23 AZL 91.8t HCA 87.89 3HA

RP 206.71 LAP -1.80 LOP 332.00 VP 26.613 GAP 19.|0 AZP 90.07 TAL 4.82 TAP

RC 61.050 GL -12.47 GP -1,32 ZAL 85.09 ZAP 17/.20 ETS 188.68 ZA[ 168.52 ETE

PLANETOCENTRIC CONIC

C3 25.016 VHL 5.002 DLA -63.43 RAL 335.83 RAO 6645.0 VEL

LNCH AZHTH LNCN TINE L-I TINE INJ LAT ZNJ LONG INJ

50,00 IS 2 46 2709,37 -17,68 75.$7 196.21 154.92

80.00 16 I1 Sl 2525.59 -12.13 64,25 201,34 128.73

70.00 17 59 53 2266.77 -6.55 47.56 205.44 t|3,59

80.00 19 25 22 [956.67 -1,95 28.|9 208.33 119,80

90.00 2! 5 19 1814.27 .09 2.60 209.45 118.28

t00.O0 22 8 15 1411.14 -1.98 546,56 208.55 119.60

110.00 22 59 1g 1315.59 -8,55 536,|8 205.44 125,58

DIFF[R[NT|AL CGqRECTION8 MID-COURSE

TOE ".2712 TRA ".7019 TC3 _2007 RAU *0?27 SGT 551.2

flOE -,4785 RRA .1502 8C3 .0631 FAU .04172 RRT ",0365

FOE .OOi8 FRA .5698 FC3-1.4436 ISP 1|91 SG! 1126.4

ODE .5803 IRA ,7272 De3 ,2173 FRP 177 801 951.6

EARTH TO MARS

230.46 ECC ,54304 INC 1.8060 Vl 29,698

92.71 RCA |51.41 APO 309.54 V2 28.492

15.35 ZAC 97.97 [TC 278.79 LVl -18.12

12.041 PTH T.03 VHP 0.999 DPA -15,74 RAP 326.72 ECC 1.411T

RT ASC INJ AZHTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

15 47 54 [709.4 .52 58.51

16 53 56 1525,6 3,91 46.21

16 17 40 1266.0 7.67 27.83

19 57 38 936.7 10.33 4.55

21 32 13 614.3 11.63 341.52

22 31 45 411,1 t0.33 325,_2

25 t 15 313.6 T,37 318.74

EXECUTION ACCURACY ORBIT DETERHINATIQN ACCURACY

SGR 603.4 303 139.1 ST 20.4 SR 27.? SS 8.S

RRF .U460 RTF "._SO CRT .8730 CRS -,USIU TIT *8111

R23 -*0095 813 ,5984 LSA 31,8 NSA IS.5 SSA 1.3

$G2 602.7 THA 177.78 EL1 3[,Y EL2 13.1 ALF S?.40

LAUN¢N DATE NAY 16 liTI FLIGHT TIN[ 102.00 ARRIVAL DATE SIP S 1971

HELIOCEMTRI¢ CONIC OISTANC[ 274,3T0 EARTH TO MARS

RL [5[.SS LAL -.00 L_. 244.12 VL 34.139 GAL 1.27 AZL 91.8D HCA 89,16 3NA 226.49 [CC ,33153 INC |.7956 Vl 28.398

RP 206,69 LAP "1,80 LOP 333.2? VP 25.424 GAP [8,?3 AZP g0.03 TAL 5,11 TAP 94,26 RCA 15[.40 APO 3DI.58 V2 26,465

RC 81.933 64. -[2.?2 GP -[,36 ZAL 84.70 ZAP 1?0.15 ETS 188.00 ZAE [68,16 ETE 14.12 ZAC 9?,90 ETC 278,83 LVl -18.14

PLANETQCENTRIC CON|C

CS 23.561 VNL 4.857 OLA -25.61 RAL 335,83 RAO 6644,4 VEL

LNCH AZNTH LNCH TIME L'I TIN£ ]NJ LAT INJ LONG INJ

SO.O0 IS 3 20 2688.88 "16.60

8D.DO t$ 13 7 250[.26 -11.0R

70.00 1? 42 8 2239,58 -5.$6

80.00 19 28 57 1906.26 -.87

go.o0 21 9 46 1579.98 [,lg

10Q.00 22 11 49 13";'9.72 -,8?

110.00 22 4[ 34 1265.40 -5,56

01FFERENTIAL CCRRECTION6

TD( -.2G3S TRA -.$91S TC3 .2271 mAU .0?85

ROE -.4871 RRA .185[ RC3 ,06$D FAU ,04354

FD[ ".0015 FRA *588[ FC3-1,sg?9 23P 1335

IO[ .5363 BRA ,7159 BC3 .2436 F3P lg3

11.982 PTH 6,g8 VHP 8.700 OPA -26.69 RAP 326.9? ECC 1.3|02

RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

?4.63 195.22 [35.26 15 48 7 [686.8 1.65 58,57

83.04 200.35 129.00 16 34 48 1301.3 4.g? 46.04

43.93 204.46 123,75 18 19 27 [239.6 8.3g 28.38

23.46 207.37 1[g,85 20 0 42 g05.2 11.34 2.78

.66 208.51 [16.26 21 36 6 580.0 12,64 338.51

344.83 20?,3? 11g,85 22 34 49 37g.? 11.34 324.13

334.65 204.46 123.75 23 3 0 286.4 8.3g 315.30

N|D-COURSE EXECUTION ACCURACY ORBIT OEYERNINATION ACCURACY

66T g$g.6 6DR $06,4 SG3 [46.3 ST 20.S SR 27.8 S$ 8.T

RRT -,0390 RRF .048? RTF -.6081 CRT .65?5 CR$ -.1321CGT .6371

SGB 1143.8 R23 -.0098 R13 .6086 LSA 31.9 NSA 15.8 $SA 1.4

8G[ g?0.3 SG2 605,6 THA 177.71 ELI 31,g EL2 13.3 ALF S?.40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY E1 |9?1 FLIGHT TIN_ 104,00 ARRIVAL DATE IER ? ll?l

MELIOCEMTRI¢ CONIC

RL 1S|,55 LAL -.00

RP 20R.68 LAP -I,?S

RC 62.8?9 GL -ll.SS

PLAN[TOCENTRIC CONIC

C3 2R.293 VHL 4.?2|

LNCH AZMTM LI_H TIME

50,00 15 3 52

60.00 16 14 20

?0.00 1? 44 21

80,00 19 32 3?

90.00 Rt t4 2?

tOO,O0 22 15 89

110.00 22 43 48

DIFFERENT IAL CO_RECTI_

TDE ",255R TRA ".6810 TC3 .23S6 BAU .0808

ROE -.4560 RRA .1803 RC3 .0902 FAU ,04547

FOE -.0108 FRA .6076 FC3"1.76S9 BSP I373

BOE .52R6 6RA ,7044 8C3 .2712 FSP 210

DISTANCE 2YY.S3O [ARTN TO MARS

LOL 244,1| VL 34.000 GAL |.31 AZL 9|,79 HCA 9O.AE SMA E2E,89 [CC .32078 INC /,7151 Vl 29,399

LOP 334.S4 VP 26.246 GAP |9,69 AZP 89,99 TAL i,40 TAP 9S,92 RCA ISI,39 APO 2i4,Si V2 21,49i

G_• -I.40 ZAL 84.30 ZAP 1_),14 [T$ 187,43 ZAE 16?,91ETE 13.01ZAC 97.92 ETC 2?8.0? LVI -1R.16

DLA -24.18 RAL 335.32 RAD 6(_13,D VEL 11,928 PTM 6,93 VHP R.4|E DFA -16,66 RAP 327.Z0 ECC 1,5669

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AEMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

6664,93 -t§,S3 73.63 194.26 135.56 15 48 17 1664.9 2.75 57.65

8477.53 -tO.O? 61,86 199,37 129,23 16 SS 37 1477.5 G,O! 43.90

2612.04 -4,55 44.52 203.50 123.89 18 21 14 1212.8 9.38 24,95

1874.01 .19 21,75 206,45 119.86 20 3 51 874.0 12.32 .97

|549,$7 2.30 358,76 207.62 118.19 E| 40 13 545.6 13.64 537,46

1348,40 .19 343.12 208.45 119,89 22 3? 58 548,5 12.36 322,33

1259,66 -4.55 333.44 203.50 123.89 23 4 47 259,? 9.38 313.86

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 987.5 SGR 609.0 SG3 160,! ST 20,6 6R 2?.9 86 9.0

RRT -.0415 RRF ,0524 RTF -.6180 CRT ,6611 CRS -.1775 CRY .RORO

3GB 1160.E R23 -.0111 R13 ,6185 LSA 32.0 MSA 16.2 $SA 1.4

661 988,1 662 608.2 THA 177,64 ELI 32.0 EL2 13.5 ALF 57.43

LAUNCH DATE MAY 26 1971 FLIGHT TZNE 106,00 ARRIVAL DATE 8£P 9 1971

HELIOCENTRIC C(:NIC DISTANCE 280.788 EARTH TO MARS

RL 151.95 LAL -.00 LOL 244.12 VL 33,969 GAL 1.35 AZL 91,77 HCA 91,69 SHA 219,66 ECC .31073 IHC !,7746 VI 29,399

RP 206,67 LAP -1.77 LOP 335.81 VP 26.077 GAP 17.80 AZP 89.95 TAL 5,70 TAP 97.39 RCA 151.37 APO 287,86 V2 26.496

RC 63.808 GL -13.19 GR -1,44 ZAL 83.89 ZAP 166,07 ET8 186.99 ZA[ 167.70 ETE 11.99 ZAC 97.75 ETC 278.91 LV! -16,t7

PLANETO¢ENTRIC CONIC

C3 21,109 VHL 4.594 DLA -24.56 RAL 334.98 RAO 6643.3 VEL 11.879 PTH 6.89 VHP 8.135 DPA "16.63 RAP 327,42 ECC 1.3474

LMCH AZHTH LMCH TIN[ L-I TIME INJ LAT IMJ LONG INJ RT ARC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 18 4 19 2643.60 "14,50 72.67 193.33 135.88 15 48 23 1643.6 3.82 SR,T6

60.00 16 15 29 2454,34 -9.07 60,72 t98.43 129.44 16 56 24 1454.3 7.02 42.77

70.00 17 46 34 2186.56 -3,55 43.14 202.58 123.99 18 23 1 1186.6 10.35 23,53

80.00 19 36 22 1842.91 1.25 20.04 205.55 119.83 20 ? 5 842.9 13,29 559.17

SO.DO 21 19 18 1510.95 3,41 356.83 206,75 118,09 21 44 29 510,9 14.63 335,41

IOO,O0 22 19 14 1317,38 1.25 341.41 205.55 119.83 22 41 11 317.4 13,29 320.53

110.00 22 46 1 1233.38 "3.55 332,06 202.56 123.99 23 6 34 233.4 10.35 312.45

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

YDE -.2401 TRA -.6629 YC3 ,2991 BAU .0884 SGT 995.6 $GR 611.3 363 171.6 ST 20.3 3R 28.0 63 9.3

RDE -.4453 RRA .1756 RC3 ,0932 FAU .04747 RRT ".0477 RRF .0561 RTF -,6412 CRT .6464 CRS -.2176 CST .5911

FOE -.0199 FRA ,6288 FC3-1.9469 BSP 1311 SGB 1168,3 R23 ".0072 R13 ,6416 LSA 31.8 MSA 16.4 SSA 1.4

BDE .5059 BRA .6858 BC3 .3133 FSP 228 SG1 996,3 SG2 610,2 THA 177.32 ELl 31.8 EL2 13,6 ALF 58.50

LAUNCH DATE MAY 26 1971 FLIGHT TIME 108.00 ARRIVAL DATE SEP 11 1971

NELIC_ENTRIC CONIC

RL 151.55 LAL -.00

RP 206.58 LAP -I.76

RC 64.956 GL -13.42

PLANETOCENTRIC CONIC

C3 20.052 VHL 4.476

LNCH AZNTH LNCH TIME

5D,OO 15 4 44

60.00 IS 16 36

70.00 17 43 43

80.00 19 40 11

90.00 21 24 20

100.00 22 23 3

110.00 22 48 12

DIFFERENTIAL CCI_RECTIONS

TOE -.2352 TRA -.8557 TC3 .3239 2AU .0905

ROE -.43S0 RRA .1718 RC3 .0959 FAU ,04971

FOE -.0322 FRA .6493 FC3"2.1489 DSP 1382

GO[ °4945 9RA .67?? BC5 ,3378 FSP 24?

DISTANCE 284.134 EARTH TO MARS

LOL 244.12 VL 33.747 GAL 1.39 AZL 91.76 NCA 92.96 8HA 216,64 ECC .30135 INC 1.7642 VI 29.398

LOP 337,08 VP 25,916 GAP 17,35 AZP 89.91TAL 6.01 TAP 96,97 RCA ISI,36 APO 261.83 V2 26,496

;P -1.49 ZAL 83.46 ZAP 167.00 ST3 186,60 ZAE 167,56 ST[ 11,03 ZAC 97.68 ETC 275,95 LVI -18,17

DLA -24,92 RAL 334.63 RAO 6642.9 VEL 11.834 PTH 6,85 VHP 7.868 DPA -16.61 RAP 327.62 ECC 1.5297

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2622,98 -13.49 71,75 192.42 136.07 15 48 27 1625.0 4,85 55,59

2451.83 -8.09 59.62 197,51 129.62 16 57 8 1451.8 8.00 41.38

2160.00 -2.57 41.80 201.66 124.07 18 24 47 1180.9 !1.29 22.14

1012,13 2.29 18,35 204,69 119.T8 20 IO 24 812.1 14.24 557.37

I476.28 4,52 354.88 205.92 117.95 21 48 56 473.5 15.60 333.93

1286.60 2.25 339.72 204.69 119.78 22 44 50 256.6 14.24 $15.74

1207.70 -2,57 330,72 201.56 124.07 23 8 20 207,7 11.29 311,05

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1015.8 3GR 613.2 563 184.1 3T 20.5 SR 28.1SS S,?

RRT -.0500 RRF ,USO? RTF -,_.$9 CRT .5413 CRS -,2601CSl .Silo

308 1186.3 R23 ".OiOl RI3 ,8445 LRA 31.9 Nlk IS.S IRA 1.4

361 1016.3 362 611.9 TNA 1?7,29 EL1 31,9 EL2 13.8 ALF 53.23

LAUNCH DATE NAY 25 1971 FLIGHT TIME IlO.O0 ARRIVAL DATE SEP 13 1371

HELIOCENTRIC CONIC

RL 151,56 LAL -,00

RP R06,?O LAP -1,75

R¢ 86.082 GL -13.64

PLANETOCENTRIC CONIC

C3 19,048 VHL 4,364

LNCH AZNTH LNCH TIME

50.00 15 5 5

DO.GO 16 17 40

70.00 17 SO 36

aO.O0 19 44 5

90.00 21 29 36

100,00 22 26 57

110.00 22 50 22

OIFFERENTIAL CORRECTIONS

TOE -.2298 TRA -.6472 TCS .350| 8AU ,0926

ROE -.4252 RRA .1670 RC3 .0983 FAU .0520?

FOE -.0444 FRA .6701 FC3-2.3666 BSp 1440

BOE ,4833 BRA .6684 8C3 .3636 FSP 268

DISTANCE 287.557 EARTH TO MARS

LOL 244.12 VL 33,632 GAL 1.43 AZL 91.7| MCA 94.23 6MA 213,g4 ECC .29238 INC 1,7337 Vl 28.599

LOP 338,35 VP 25.763 GAP 16,gl AZP 89,87 TAL 6.32 TAP 100.55 RCA 151.34 APO 276.55 V2 26.494

GP -!.53 ZAL 83,03 ZAP 165.g0 IT5 186.27 ZAE 167.49 ETE 10.12 ZAC g?.60 ETC 278.98 LVl -18.16

DLA -25,29 RAL 334.27 RAD 6642.4 VEL 11.793 PTH

L'! TIME IHJ LAT

8603.03 -12.51

2409.9S -?,!4

2135.77 -1.61

1781.60 3.32

1441.34 5.63

1256.07 3,32

1182.59 -1.61

6.82 VHP 7.611 DPA "16,59 RAP 327.80 [CC 1.5155

INJ LONG INJ RT ARC INJ AZNTM INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

70,87 191.53 136,29 15 48 28 1605.0 5.85 55.05

$8.56 lg6.62 129.?T 16 57 50 1410,0 9.95 40.61

40.4g 200.7g 124.12 18 26 31 !135.8 12.21 20,??

16.67 203.86 Ilg.sg 20 13 47 78t.6 15.16 358.57

352.92 205.13 117.76 21 53 37 441,5 16,55 531.21

338.04 203.86 11g.sg 22 47 53 236.1 IS.IS 316.94

32g.41 200.79 124.12 23 10 5 IB2.6 12.21 30g.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1033,1 SGR 614.6 363 197,4 6T 20.6 6R 28.1 65 !0.0

RRT -.0523 RRF .0650 RTF -,6475 CRT ,6362 CR8 -,3131 C8T .5196

SGB 1202.1 R23 -.0127 R13 .6481 LSA 32.0 NSA 17.1 6SA 1,S

SGI 1033.g SG2 613.3 THA 1??.25 EL1 32.0 EL2 14.0 ALF 58.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAtd_CH 6ATE NAY R6 |_Tt FLI;HT T|N( lit,D0 ARRIVAL DATE 6(P 1| 18YI

NELIO(ENTIIC CQNI¢

RL tit.IS LAL ",DO

RP !06.T2 LAP -1,74

RC 87.185 GL -|3.84

PLANET_[NTR|C CON|C

C3 15,150 VNL 4.280

LNCH AZNTN LNCH TIME

50.00 15 $ 22

60.00 16 18 40

70.00 17 S3 4

80.00 19 48 4

90.00 21 39 8

100.00 22 30 56

110.00 22 52 30

D|PFERENTIAL ¢_RRECTION,I

TOE -,2233 TRA -,6361TC3 .37?1 OAU .0948

ROE -.4189 RRA ,1626 RC3 ,1001FAU .0|456

POE -.0582 FRA .6928 FC3-8.6024 B|P 1493

60£ .4720 6RA .6586 BC3 .3906 FSP 281

DIITANC[ |91,051

LOL 144,12 YL $$.S24 GAL t.4T kZL S1,74 HCA 15.$0 |MS

LOP 339.82 VP 85.8e! GAP 16.47 AZP 69°83 TAL 6,63 TAP

GP "1o98 ZAL 81,39 ZkP la4,78 ET8 t6s,g8 ZA[ 167,40 EYE

EARTH TO MARl

861.4? [CC .|$439 |RC !.7432 Vt |t.368

108.13 RCA 151.33 APO 2?I.SO V2 2S.451

9.25 ZAC 07°55 £TC 272.01 LVI -14.15

DLA "25.65 RAL 533.90 RAD 8642.0 VEL !1,755 PTH

L-| T|NE |NJ LAT

8553.78 -11.36

2388.82 -6.82

8111.89 -.80

1751.35 4.34

1406.14 6,74

1285.82 4,34

11S8.11 -.68

6.78 VHP 7.3$3 DPA -16.59 RAP 527.9T ECC 1.2987

|NJ LONG |NJ RT ASC |NJ AZMTN |NJ TIME PO CIT TIM |NJ 2 LAT INJ 2 LONG

70,03 180.$9 136.48 15 43 26 1583.8 6.81 54.24

57,53 195,76 129.90 16 S8 89 1388.0 9,68 39,57

39.21 199.95 124.13 18 28 13 1111.3 |3.09 19.42

15.00 203.06 119.57 20 17 15 751.3 16.05 353.TT

350.93 804.38 117.53 21 58 33 406.1 17o48 329.09

336.37 203.06 1t9.57 22 31 82 825.8 16.05 315.14

328.13 199.95 184.15 23 11 48 158.1 13.09 308.34

NIDoCOUR3[ EXECUTION ACCURACY ORBIT DETERMINAT|ON ACCURACY

SOT 1048.8 $C,R 61S,8 $03 211,5 ST 20.7 8R 28.2 63 10.4

RRT ".0357 RRF .0707 RTF -.6319 CRT .6894 CRS -.3631 CIT .4917

SOB 12|6.2 223 -.01IS R13 .$526 LSA 32,0 MSA 17.3 95A 1,3

601 t04g.7 802 614.3 THA 177.15 ELl 32.0 EL2 14.2 ALP 56.28

LAUNCH DATE MAY 26 1971 FL|GHT TIHE 114.00 ARRIVAL DATE 5£P 17 1971

LNCH AZNTH LNCH TINE L-I TIME INJ LAT

$0.00 15 5 36 8365.27 "10.64

60.00 16 19 57 23A8.38 -5,3_

70.00 17 SS 10 2087,47 .23

80.00 19 52 8 1721.59 §,34

80.00 21 40 55 13T0.64 7.66

100.00 22 34 $9 /195.86 5.34

110.00 22 54 36 1134.29 .23

01FFENENT|AL CCRflECTIONI,

TOE -.2169 TRA -,628S TC3 .4071 IAU ,0171_

ROE -,4069 NRA ,159| NC3 .1014 _AU *05780

FDE -.0736 FRA °7188 FC3"_,8877 I_P 1985

BUR .4609 8RA .6485 6C3 .4|95 FSP 314

HELIOCENTRIC CONIC D|$TANCE 294.60T EARTH TO HARS

NL 151.55 LAL -.00 LCL 244.12 VL 53.428 GAL 1.50 AZL 91.73 HCA 96.77 SNA 208.20 ECC .27673 INC 1.7326 Vl 29.399

RP 200.75 LAP -1.72 LOP 340.89 VP 25.464 GAP 16.05 AZP 89.80 TAL 6.95 TAP 103.T2 RCA 151,31 APO 267.10 V2 26.487

RE 68.502 GL -14.04 GP -1.63 ZAL 82.15 ZAP 163.64 ETS 105.74 ZAE 167.56 ETE 8.41ZAC 97.46 ETC 279.03 LVI -18.13

PLANETOC[NTRIC CONIC

C3 17.330 VHL 4,163 OLA -26.00 RAL 333,58 RAD 6641.S VEL 11.720 PTH 6.T5 VHP ?.124 DPA -16.60 RAP 528.11 [CC 1.2852

INJ LONG |NJ RT ASC INJ AZHTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

69.22 189.87 136.65 15 48 21 1565.3 7.7A 53.45

56.54 194.g3 130.01 16 59 6 1368.4 10.74 _6.58

37.97 199.13 124.15 18 29 57 1087.5 13.94 18.10

13.35 202.30 119.42 20 20 49 721.4 16.92 $51.97

348.91 203.66 117.25 22 3 46 370.5 16.40 326.84

334,72 202.30 119.42 22 54 55 195.9 16.92 313.34

326.89 199.13 184.15 23 13 31 134.3 13.94 307.02

NID-_URSE EXECUTION ACCURACY ORBIT DETEflN|t_T|ON ACCURACY

8GT t083.0 8GR 616.5 863 886.5 $T 20.0 SR 28.8 88 10.8

RNT ".0594 RRF .0759 RTF -.6518 CRT .6_81 DR8 °.4063 CST ,4466

SSB 1288.9 223 -.0173 213 .657? LSA 3_.0 MSA 17.6 86A 1.6

301 1063.9 302 614.9 THA 177.04 EL| 32.0 EL8 |4.4 ALP 58.35

LAUNCH OATE MAY 26 1971 FLIGHT T]14[ !16.00 ARR|VAL DATE SEP 19 19?1

HELIOCENTRIC CONIC

RL 151.55 LAL -.DO

RP 206.79 LAP -l. Tl

RC 69.791 GL -14.25

PLANETOC2NTRIC CON|C

C3 ]6.580 VHL 4.072

LNCH AZMTH LNCH TIME

50.00 15 5 47

60.00 16 20 31

?O.OO 17 57 13

80.00 19 56 IS

90.00 21 47 4

100.00 22 39 8

110.00 22 54 40

DIFPERENT IAL CCRRECTION5

YDE -.2095 TRA -.G167 TC3 .4359 6AU .0982

ROE -.3964 RRA .1554 RC3 .1020 PAU .06008

FOE -.OgOO PRA ,7396 FC3-3,1380 68P 1359

8DE ,4501 ERA .S3T9 6C3 .44?T FEP 341

D|STANCE 298.221

LOt. 244.18 VL 33.32? GAL 1.54 AZL 91.72 HCA 98.04 $NA

LOP 348.15 VP 83.334 GAP 13.64 ASP 89,76 TAL 7.26 TAP

GP -!.89 ZAL 01,71 ZAP 168.47 [T8 185.58 ZAE 167.70 ETE

EARTH TO MARS

20?.13 [CC .26g58 INC 1.7220 Vl 26.399

105.30 RCA 151,29 APO 262.97 V2 28.483

?.58 ZAC 97.39 [TC 279.05 LV! -18.10

DLA -28.34 RAL 333.13 RAG 6641.3 VEL 11.686 PTH 6.72 VNP

L-I T|NE |NJ LAT |NJ LONG INJ RT ASC INJ 42NTH |NJ

2547.49 -9.78 68.45 189.07 136.80

2348.70 "4.47 55.80 194.12 130.09

2064.36 l.ll 56.76 198.34 124.14

1691.78 5.33 I|,?0 201.57 119.24 20

1534.40 8.98 346.84 202.99 116.93 22

1166.25 9.35 353.07 201.57 119.24 22

!11|.|7 1.11 325.88 198.34 124.14 23

MID-COURSE EXECUTION ACCURACY

SOT 1075.4 8DR 617.0 SO3 242,7

RRT ".0638 RRF ,UI21RTP "._,14

806 1239.8 223 ".0194 213 .6624

6G| lOTQ.3 302 815,t THA 170.68

6.995 DPA -16.61 RAP 528.25 ECC 1.2729

TIME PO C$T T|N |NJ 2 LAT IN| 2 LONG

15 46 14 1547.5 8.62 52.69

18 59 40 1348.? !1.58 3T.56

16 31 38 1054.4 14.76 16.81

24 27 691.8 17.76 350.17

g Ig 3_4.4 19,30 324.57

59 34 166.2 17,76 311.54

15 11 I/1.2 14.76 305.?3

O_8IT DETERMINATION ACCURACY

ST 20.7 8R 28,3 $S !!.5

CRT ,6140 CR6 -.4466 CST .4146

LS4 32.0 NSA 18.1 $SA 1.6

ELI 31.9 EL2 14.5 ALP 59.58

LAUNCH DATE MAT 26 1971 FLIGHT TIN( 119.00 ARRIVAL DATE SEP 21 19TI

MELIOCEMT RIC CC_IIC

RL 151,15 LAL ".OD LOL 844.1_ VL

RP 205.84 LAP "1.89 LOP 343.43 VP

RC 71.130 GL -14.41 GP -1.74 2AL

PLANETOCENTR|C CONIC

C3 15.093 VHL 3.987

LNCH AZNTM LNCH TIME

50.00 15 3 54

60.00 16 21 21

70.00 17 59 14

80.00 20 0 29

90.00 21 53 39

100.00 22 43 21

110.OO 22 58 40

DIFPERENTIAL CCRRECTION3

TOE -.2027 TRA -.Goes TC3 .4652 BAU ,1018

ND( -.3902 RRA ,1520 RC3 .1020 FAU .06306

PD[ -.1064 PRA ,7537 FC3-3,4346 RSP 1384

BDE .4397 8RA ,6270 8C3 .4762 FSP 369

DISTANCE 301.696 EARTN TO NAR5

$3.231 GAL 1.56 AZL 81,71 HCA 99,31 8NA |03.23 (CC ,24290 INC 1.7113 Vl 29.399

83,23! GAP 13,84 AZP 89,?8 TAL ?,38 TAP 108o89 RCA 13!,26 APO 238,19 V2 28,4??

81.27 ZAP 161.28 ET$ |65,33 ZAE 167.92 (TE 6.75 ZAC 97.32 ETC 279.06 LVI -18.07

DLA -28.6? RAL 338.74 RAD 6641.0 VEL 11.659 PTH 8.70 VHP 6.6?3 DPA -16.64 RAP 526.52 ECC 1.2616

L-! TIME |NJ LAT IN| LONG IN| RT A$C IN| AZMTN IN| T|NE PO CST TIN IN| 2 LAT IN| 2 LONG

2530,48 -8.92 6?.?2 188.30 156,93 |5 48 5 1530,5 g,47 51,96

2329.80 "3.64 54.69 193.35 130.16 I? 0 11 1329.8 12.39 36.$3

2041.99 1.97 35.60 197,sg 124.10 18 33 16 1042.0 15.54 15,55

1662,48 7.30 10.07 200.8? 11g.03 20 28 11 662.5 16.58 348.36

1297.30 10.11 344,?2 202,37 116.55 22 !5 17 29?.5 20.19 322.22

1136,95 ?.30 331.44 200.87 119,05 23 2 18 136.g 18.58 309,75

1058.80 1.97 324.51 187.59 124.|0 23 16 49 88.8 15.54 304.47

NIO-COURSE EXEEUT|ON ACCURACY O_BIT DETERN|NATION ACCURACY

SGT 1086.1 3GR 617.1 SO3 259.T ST 20.? 8R 28,3 S$ I1.T

RRT -.0680 RRF .0880 RTF -.6657 CRT ,6065 CR8 -.4886 CST .3829

SOB |249.8 R23 -.0215 R13 ,6667 L8A 32,0 NSA 18.4 $8A 1.6

$01 1067,5 SO8 8!4.9 THA 176.75 ELI 31.8 EL2 14.S ALP 58,82
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUkCM DATE MAY R6 IS?! PLIGHT TIN( I2O.DO ARRIVAL DATE 5[P 83 1t?1

HELIOCENTRIC CONZC DISTANCE305.5R6 EARTH TO MARS

RL [51.55 LAL -,00 LO_ e44.[E VL $3,154 GAL [,61 AZL R|,TO HCA |GO,ST IRA _03.48 ECC *Ziil6 INC [,7005 V| RR,3iR

RP 206,90 LAP -1.|? LOP 344,TOVP 25,114 GAP |4,84 AZP 89,69 TAL 7,6D TAP 105.46 RCA |51,26 APO ES5*?I V2 16,4?0

RC ?!,517 GL -|4.58 GP "[.60 ZAL 80,63 ZAP |60,D? _T8 165,|8 ZA_ |GO,El ET[ 5,R2 ZAC R?.26 ETC 2?P.D? LV| -19.02

PLAMETOC[NTRIC CCqlC

CS 15.2i4 VHL S,907 DLA -86,96 RAL 338,34 RAD Q640,T VEL 1[.632 PTH 6,6T VHP 6,460 DPA °[6,RR RAP 32R,40 ECC 1,2512

LNCM AZMTH LNCH TIRE L'i TIN[ |NJ LAT INJ LONG XNJ RT ARC IRa AZNTH [NJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

50.00 15 S 59 R$[4.84 -8.11 67.03 127.56 13T,05 [5 4? 53 1514,2 10.26 |!.26

60,00 16 22 ? 2311.7D -2.84 53,62 192,eD [30.22 17 O 39 1311,T 13,16 55.T2

70,00 16 I [1 2020,41 2,79 34,47 116,80 124,05 t8 34 52 1020,4 16,29 |4,35

R0.00 RO 4 4S 1633.5R 6,25 8,45 200,21 118.R0 20 32 0 633,6 [6.36 348.59

60.00 22 D 46 [256,50 [|.26 342.52 201.T9 [16,1[ 22 2! 45 259.5 21.08 319,?8

[00,00 22 47 38 [[08,03 D,2S 329,82 200,21 118.60 23 6 6 !06,0 19,31 307.96

1[0,00 25 O 35 1067,22 2,?R 325.39 [DG.8D [24,05 23 18 25 6?,2 16.2R 303,24

DIFFERENT IAL CCRRECTION6 MID-COORS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,1961 TRA ".5984 TC3 .4925 BAU .1026 3GT I095.8 8DR 616,6 803 277,9 ST 20,6 6R 28.S 69 12.S

ROE -,3426 RRA ,[45T RC5 ,[O|Z FAU ,06624 RRT ",0730 RRF ,0950 RTF -,669| CRT ,5985 ¢R6 -,5260 cat ,5516

FDE -.1244 FRA ,7900 FC3-3.?ST[ DSP 1606 6GB [26T.4 R23 ".0238 R13 .D?02 LGA 32.0 MSA SR,? IRA 1,?

ODE .4297 BRA ,6166 6C3 .5028 FRP 390 SGI [097.1 602 6[4.4 THA 176.57 ELl 3[,l EL2 14.? ALP 59,09

LAUNCH DATE NAY 26 |971 PLIGHT TIRE [22.00 ARRIVAL DATE 8EP 25 1971

HELIOCENTRIC CONIC

RL 151.55 LAL ".DO

RP 206,96 LAP "1,$5

RC ?3.950 GL -[4,74

PLANETOCENTRZC CONIC

C3 14.608 VML 3,852

LNCM AZMTH LNCH TIME

SO.DO [5 4 0

60,DO 16 22 50

?0.00 18 S 5

60,00 2D 6 S

6O,OO 22 6 55

100.00 22 52 O

t10.00 23 2 31

DISTANCE 309,354 EARTH TO MAR8

LOL 244.12 VL 35.0?6 GAL 1.64 AZL 91.68 HCA 101.64 6MA _01.68 [CC ,25083 INC 1.6897 Vl 29,399

LCP 545,96 VP 25.00| GAP 14.46 AZP 89.65 TAL 8,20 TAP 110.04 RCA 15t.24 APO 252,52 V2 26.462

GP -I,67 ZAL 60.41 ZAP [58.63 _T8 185.00 ZA[ [68.5? ET[ 5.05 ZAC 9T,16 [TC 279.0? LVI -1T,97

DLA -27,29 RAL 331.9S RAD 0640,4 VEL tl,608 PTH 6,65 VHP 6,265 DPA -16.73 RAP 325,45 ECC 1.2417

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2486,78 "?,34 66,S? 166,84 IS?,[4 15 4? 3i 1498,6 11,04 50,59

2294,43 "_,08 55,00 191,86 130,26 17 t 4 1294,4 13,89 34,85

1889,65 3,58 , 33,38 IR6,16 125,99 16 36 24 999,7 1?,00 13,14

16DD,D_ 6,10 6,85 199,56 |18,53 20 35 33 005,0 20,12 344,61

1216,82 [2.44 340,20 201,27 115.60 22 28 55 219.8 21,93 317,20

1079,49 9.18 326.22 199,56 118,53 23 lO O ?9.5 20,12 306,16

1046,47 5.58 322,30 [96.[6 123.99 23 19 57 46,5 1?,00 302,06

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

• 5176 BAU ,1055 SGT 1103.2 SGR 616,5 $63 297.1 ST 20.5 SR 28.3 SS 12.8

DIFFERENTIAL CCRR_CTICN3

TD( -.1899 TRA -,5882 TC3

ROE -.3748 RRA °[456

FOE -.1438 FRA ,8168

BDE .4202 BRA ,6060

LAUNCH DATE NAY 2G 1971

HELI_[NTRIC CCNIC

RL 151.55 LAL -,DD

RP 207.04 LAP -I,64

RC 75.426 GL -14,$8

PLANETOCENTRIC CONIC

C3 14.159 VHL 3.763

LNCH AZMTH LNCM TIME

SD.O0 15 5 59

60.00 16 23 29

?O.OO 18 4 54

DO.DO 20 13 35

go.oo 22 IT 27

100.00 22 56 2?

110,00 23 4 20

DEFFEREMT|4L

RC5 .0996 FAU ,06960 RRT -,0780 RRF .1024 RTF -.6712 CRT .5912 CR$ -.5615 CRT .3204

FC5-4.1024 6SP 1630 SGB 1263.7 R23 -.0267 R13 ,6726 LRA 32.0 MSA 18.9 SSA 1.?

BCS .5271 F3P 45[ 501 1104,7 SO2 615,6 THA 176,59 EL1 31.7 ELI 14,5 ALF 59.36

FLIGHT T1f, E 124.00 AflRIVAL OATE SEP 2? lg?l

DISTANCE 315,146 EARTH TO MARS

L(_. 244,J2 VL 35,003 GAL ].67 AZL 91,68 HCA ]03,]0 3MA 200,40 ECC °24540 INC |,6787 V! 29.$99

LOP 347,23 VP 24,895 GAP 14,08 AZP 89,62 TAL 8,50 TAP 111,60 RCA 1S|,22 APO 249,55 V2 26,454

GP -1,95 ZAL 7R.99 ZAP 157.56 ETS 184.86 ZAE 169.01ETE 4,14 ZAC R?.13 ETC 2?9.07 LVI -1?.90

OLA -27.58 RAL 351.57 RAD 6640,1VEL 11.585 PTH 6,63 VHP 6.05? DPA -IS.?R RAP 320.47 ECC 1,2330

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH ZNJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2484,11 -6,50 65,75 186,15 137,23 15 47 23 1484.1 II,?T 49.95

2277.99 -I,36 52.21 191,18 130.28 l? 1 27 1278.0 14.58 34.01

1979.77 4.34 52.34 195.49 123.91 18 37 53 979.8 17.68 11.99

1578,89 10,10 5.26 198,98 118,25 20 39 52 576,9 20.84 343.04

1177,43 13,67 337,70 200,81 115,00 22 3? 5 177,4 22.81 314.40

1051,36 ID.lO 326.63 198.99 118.25 23 13 58 51.4 20.84 304.40

1026.59 4.34 321.26 195,49 123.91 23 21 27 26.6 1?,69 300.91

CORRECTION9 MID-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1835 TR4 -.5790

RD( -,3679 RRA ,1427

POE -.1858 FRA ,9453

60E .4109 6RA °5953

To3 .5405 8AU .1040 $GT |109.8 S_ 815.5 SG3 317.6 9T 20.4 3R 28.2 9S 13.4

9C3 ,OiT! FAU ,07319 RRT -,0940 RRF .!110 RTF -._,25 CRT .5932 CRS -.9957 C$! ,_840

FC3-4.4752 69P 1642 SG6 I288.1 R23 ".0299 RI3 .674| LSA 32,D MRA I9.2 86A ].S

§C3 .5492 FSP 485 861 !110.5 902 612.4 THA 176.18 ELI 31,5 EL2 14,g ALF 59.T1

LAUNCH OATE MAY 28 1971 FLIGHT TIHE 126.00 ARRIVAL DATE 9[P 29 t9?l

MELIOCENTRIC CONIC

RL 151.55 LAL -.00

RP 207.12 LAP °1.82

RC ?6.944 GL -15.01

PLANETOCENTMIC CONIC

C3 IS,674 VHL 3.699

LNCH AZMTH LNCH TIME

SO.Q0 15 5 56

60.00 16 24 4

?O.OD 18 6 38

80.00 20 18 8

90.00 22 26 3

100.00 23 D 56

110,00 23 6 4

DISTANCE 316.97T EARTH TO MARl

LOL 244.12 VL 32.934 GAL l.TO AZL 91.67 HCA 104.37 9MA 19g,04 (CC .24032 INC 1.6677 VI 29.599

LOP 346,49 VP 24.794 GAP IS.71 AZP 89.59 TAL 8.79 TAP 113.16 RCA 151.21 APO 246.87 V2 26.444

GP -2.00 ZAL ?9,59 ZAP 156,26 ETS 184.75 ZAE 169.52 [TE 3.17 ZAC 9T.06 [TC 279.07 LVI -17,$3

OLA -27,65 RAL 331.19 RAO 6639,9 VEL 11.564 PTH 6,61 VHP 5.867 DPA -16.86 RAP 329.46 ECC !.2250

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

2470,25 -5,91 65,16 185.49 137,30 15 47 6 1470.2 12.45 46.34

2262,42 -,6? 51,47 190,52 130,30 IT ! 48 1262,4 15.23 55,21

1960.80 5.06 31,34 194.85 123.82 18 39 18 960,6 18,31 10.89

1546.19 10,98 5,68 198,42 117,94 20 43 55 $46.2 21,55 341,27

1130.12 15,01 334.89 200.45 114.25 22 46 53 130.1 23,73 311.24

1023,66 10,98 325,05 198,42 117,94 23 18 1 23,? 21.53 302.64

1007.61 5.06 320,26 194.85 123.82 23 22 $2 T.6 18,31 299.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT !112,8 6DR 614,4 603 33R,5 RT 20,3 SR 28.2 66 14.1

RRT -,0896 RRF .t198 RTF -.6734 CRT .S767 CR$ -.6281 CGT .2004

SG6 1271.1 R23 -.0335 R13 ,6?52 L8A 32,0 MDA 19.4 SGA !.8

SGI [114,7 SG2 610,S THA 175.95 ELI 31,4 EL2 14,9 ALF 60,00

DIFFERENTIAL CCRRECTiON6

TOE -.1780 TRA -.56T7 TC5 .$616 6AU ,1041

MOE -*3607 RRA .[401 R¢3 .0936 FAU .0?7D0

FD[ -.1872 FRA ,8?53 FC3-4,8754 BSP 1651

BDE ,4022 8RA ,S84T BC3 ,5695 FSP 501
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE N&Y 26 1971 FLIGHT TIME 128.00 ARRIVAL DATE OCT I IS71

HELIOCENTRIC CONIC

RL 151.55 LAL ".DO LQL 244,SR VL

RP 207.21 LAP "S,_ LOP $49.76 VP

RC 78.508 GL "15.14 GP "2,07 ZAL

PLANETOCEHTRIC CONIC

C3 13,226 VHL 3.637

LNCH A2MTH LNCH TIME

SO,DO 15 S 50

10.00 16 24 34

70,00 12 6 16

GQ.OO 20 21 40

90.00 22 42 2?

100.00 83 5 32

119.00 29 7 42

DIFFERENT IAL CCRRECTiONI

TDE -.1727 TRA o,5575 TC3 .5?gg |AU .lOSS

RDE -.3S45 RRA .137G RC3 .Digs FAU .DiSD2

FDE ".2096 FRA .go6g rCS-S.308S |iP 1656

BOg .3940 BRA .5743 BC3 .5R57 FSP 540

DISTANCE 320.240 EARTH YO NAN8

32.t70 GAL 1.73 AZL 01.66 HCA 10S,23 SNA lS?.TR ECC ,23551 INC 1,1§66 Vl El.391

24,89? GAP $3.35 AZP 89,55 TAL 9.08 TAP ll4.?l RCA ISl.lt APO 244.38 V2 26,433

79.19 ZAP $$4,94 ITS S§4,$1 ZkE 170,IO [TE 2.10 ZAC 97,00 ETC 27t.03 LV] -17.14

OLA -28.11 RAL 330.02 RAD 6639.T VEL |I,S4S PTH 8.59 VHP S.184 DPA -16.95 RAP 325.43 ECC 1.2177

b-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIN[ PO CET TIN INJ 2 bAT iNJ 2 LONG

2457.16 -S.E6 G4.St $64,65 137.35 $S 42 47 1437.2 13,05 4i,TT

284T,72 -.02 50.77 18g.8g |30,30 17 2 2 1247.7 15.64 32.44

|942.77 5.74 30,38 164,23 123,73 18 40 39 942,8 1t,91 9,84

SS2S.gS S$.6S 2,$2 $g?.8g $$7.61 20 48 2 525.9 22,15 336.62

1071.13 SR.R3 331.30 200.24 IS3.29 23 O 18 71.! 24.77 307.23

6284.46 11.85 301.39 |97.69 117.61 24 SO 16 5264.5 22.19 270.79

6277.63 5.74 297.22 S94.23 $23.73 24 52 20 SZTT.$ 18,91 276,66

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 1114,8 8r_q 613.0 603 362,1 IT 20.2 IN 26,1 II 14.7

RRT ".DgSg RRF *$262 RTF -.672? CRT .5706 CRG -.6327 CGT .2341

gGB 1272,3 R23 -.0373 RI3 .S748 LSA 32.| MgA I6,6 SSA |,6

801 II17o0 SG2 609.0 THA ITS.TO ELi 31.3 ELi 14.9 ALF 60.28

LAUNCH OATE NAY 26 1971 FLIGHT TIME 130.00 ARRIVAL DATE OCT 3 1971

HELIOCENTRIC CONIC

RL 151.55 LAL -,00 LOt. 244.$2 VL

RP 207,31 LAP -1,57 LOP 351.02 VP

RC 80.098 GL -15.23 GP -2.15 ZAL

PLANETOCENTRIC CONIC

C3 12.8|8 VHL 3.580

LNCH AZNTH LNCH TIME

50.00 15 5 41

60.00 16 25 S

TO,D0 16 g 48

8O.OO 20 27 18

87.95 22 51 5

100.00 23 SO 10

110.00 23 9 15

01FFERENT | All. C(;RRECT IQN8

TOE -.1180 TRA -.547| TC3 .59|| BAIL/ ,1023

ROE -.3478 RRA .|391 Re3 .0g36 FAU ,08523

FOE -.2342 FRA .9388 FCS-S.?SS9 BSP 1658

6DE .3862 ERA .5636 BC3 .5970 RiP 582

DISTANCE 324.732 EARTH TO MARS

32.810 GAL 1,75 AZL 91,65 HCA 106,89 6NA 196.63 ECC ,23118 INC 1,6459 Vl 2g.399

24,605 GAP $3.00 AZP 89.52 TAL 9.35 TAP 116.24 RCA 151.17 APO 242.09 V2 26.422

78.82 ZAP 153.58 iTS 184.50 ZAE |70.75 ETE ,66 ZAC 96.94 ETC 279.03 LV! -17.iS

OLA -28,35 RAL 330.46 RAD 6639.S VEL 11.526 PTH G.S? VHP 3.509 DPA -17.05 RAP 328,36 ECC 1,2109

L-I TIME |NJ LAT |HJ LONG INJ RT ARC INJ A2MTH INJ TIME PO CST TIN INJ 2 LAT iNJ 2 LONG

2444.93 -4.64 64.09 184.26 137.40 15 46 26 1444.9 13.69 48.22

2233.90 ,58 50,19 189.28 130.30 17 2 $5 1233.9 16,41 31.72

1925.73 6.38 29.49 193.65 123.62 18 45 54 925.7 19.47 8.83

149s.1g 12.69 .58 197.40 t17.26 20 52 13 495.2 22,82 $37,78

1031.60 19,13 329.49 200,42 111.32 23 8 17 31,6 25.25 304.71

6257.70 |2,69 299.88 197.40 117.26 24 54 27 8257.7 22.82 277.D5

6260.59 6.38 296.32 $93.65 123,62 24 53 35 5260.6 1g.47 275.63

N|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT !114.1 SiR 651,4 803 388.6 ST 20.1 SR 28.1 21 13.4

NiT ".1026 RRF .1694 RTF -,6700 CRT .5657 CR8 -.6781 C$T .2069

SGB 1270.8 R23 -,0421 R13 .6725 LSA 32.2 MSA $9.7 6SA 1.9

6GI 11|6.5 SG2 606.8 THA 175.43 ELl 31.1 EL2 14.9 ALF 60.53

LAUNCH'DAT£ NAY 26 1971 FLIGHT TIN[ 132,00 ARRIVAL DATE OCT 5 tiTt

HELIOCENTRIC CONIC

RL 151.55 LAL -.DO

RP 207.42 LAP -1.55

RC 81.730 6L -15.38

PLAHETOCENTRIC CONIC

C3 12.440 VHL 3.52?

LNCH AZNYH LNCH TINE

80.00 15 5 30

60.00 16 25 23

70.00 18 |1 14

90.00 20 32 0

85,75 22 31 22

]00.00 23 14 52

110.00 23 ID 40

DIFFERENT IAL CORRECTION9

TDE -.1503 TRA -.5233 YC3 .6434 6AU ,|077

ROE ",3419 RRA ,1329 RC3 ,07il FAD .09010

FOE -.26Y3 FRA .9657 FC3-6,2700 RiP 1483

6DE .SFS9 iRA ,3395 6C6 .6478 FiP iI?

DISTANCE 328.653 EARTH TO MARS

LOt. 244.12 VL 32.759 GAL 1,77 AZL 91,63 HCA 108,13 SNA 195.56 ECC ,22706 INC t,6339 Vt 29,399

LOP 352.28 VP 24,516 GAP 12,66 AZP 89.49 TAL 9.62 TAP 117.77 RCA 151.16 APO 239.96 V2 26.409

GP -2.22 ZAL 78,46 ZAP 152,|9 iTS 184.39 ZAE 171.47 ETE 359.47 ZAC 96.89 ETC 279.01LV! -17,54

DLA -28.57 RAL 330.11RAO 6639.S VEL ll.51! PTH 6.56 VHP 5.339 DPA -17.17 RAP 328.26 ECC 1.2047

L-| TINE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

24_3.42 -4.07 63.61 183.66 $37,44 $5 46 4 $433,4 14,26 47.71

2220.9i !.16 49.49 188,70 130,29 17 2 24 1220.9 16.95 31.04

1909.62 6.99 28.64 193.09 123.52 10 43 4 909.6 19.99 7.67

1468.?8 13.5! 359.04 196.94 116.88 20 56 29 468.8 23.42 33t.04

1084.50 19.44 333.49 199.70 Ill,36 22 49 27 84.5 26,54 308.65

6231,29 13.51 298,32 196.94 1f6.88 24 58 45 5231.3 23.42 275.32

6244.49 6.99 295.4? 193.09 123.52 24 54 45 5244.5 19.99 274.70

MID'COURSE EXECUTION ACCURACY ORBIT DETERHINAT|ON ACCURACY

SiT 1096.6 $GR 609,7 SG3 413.9 ST 19.0 3R 28.0 S3 16.2

RRT -.1166 RRF .lSl9 RTF -._ll CRT .$370 CRS -.7117 C9I ,1929

3GB 1254,7 R23 *.0362 R13 .6939 LgA 32.0 NSA 19.S 3SA 1,9

801 10RD.g 302 603,7 THA 174.68 ELI 30.5 EL2 14.? ALF 93.30

LAUNCH DATE NAY 26 $|?S FLIGHT TIME 134.00 AIRlVAL DATE OCT 7 1971

HELIOCENTRIC CONIC

RL 151,53 LAL ".DO LOL 244.12 VL

RP 207.94 LAP "1,33 LOP 353,54 VP

RC 83.399 GL "!9.43 GP "2.31ZAL

PLANETOCENTRIC CONIC

C3 12.093 VHL 3.477

LNCH AZHTH LNCH TIHE

SO.O0 15 5 18

_O.OO 16 23 42

7D.09 18 12 32

90.00 20 36 41

84.46 22 19 30

100.00 23 19 33

110,00 23 11 58

DIFFERENTIAL CCRRECT|OI_

TOE ".1524 TRA ".5191 TC3 .627? RAU .1021

ROE ".3359 iRA .1311 RC3 .0686 FAU .09466

FDE -.2go? FRA 1.0058 FC3-6.7766 gSP 1545

6DE .3089 iRA .5353 6C3 .63|4 FSP 666

DISTANCE 332.597 EARTH TO RARS

32.701 GAL 1.$0 AZL gl.62 HCA 109.45 6NA 184.3t [CC .22323 INC !.6223 Vl 29.399

24,431 GAP 12,33 AZP 89.46 TAL g.86 TAP 11g,21 RCA 191.14 APO 238.01 V2 26.395

71.12 ZAP 150.TT ET3 184.29 ZAE 172,25 ETE 357,77 ZAC 96.93 ETC 278.98 LVI -17.43

OLA -26.77 RAL 389.76 RAO 6639.t VEL 11.497 PTH 6.54 VHP 5.$77 OPA -17.50 RAP 328.14 ECC t.1990

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST T1H INJ 2 LAT INJ 2 LONG

2422.78 -3,33 63.|6 183,14 137,48 15 45 41 |422.8 14.78 47.23

2209.g2 1.68 48,91 168.15 130.27 17 2 31 1208,9 17.44 30.41

1894.70 7,55 2?.85 192,58 123.41 18 44 G 194.7 20.4? G.g8

1443.1g 14,29 357,55 196,5! 116.50 21 0 44 443.2 25.98 334.35

1112.63 19.72 335.67 199.03 lll.sg 22 38 3 $12,6 26,80 310.77

6205.7D 14.29 296.82 lg6.5! 116.50 25 2 59 $205.7 23.98 273,62

6229.56 ?,35 2g4.67 1g2.56 123,41 24 55 49 522g.6 20.47 273.80

M|O-C_IRSE EXECUT|ON ACCURACY ORi|T DETERMINATION ACCURACY

SiT 10gt.0 SiR 607,7 3G3 440.? 3T 19.3 SR 27.9 SS 16.9

RRT *,1208 RRF ,1633 RTF -.6753 CRT .5446 CRS -.7271CST .1634

$GB 12sA.g R23 -,D470 R13 .6786 LSA 32.3 NSA lg.S SSA 2.0

SG1 1101.5 SG2 601,3 THA 174.54 ELI 30.3 EL2 14.8 ALF 62.39
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM BATE NAY IS IS71

N[LIOC[MTRIC CONIC

RL 1El,iS LAL -.00

RP 807,$6 LAP -1,51

RC 85.104 6L -IE,51

PLANETOCEMTR|C CONIC

C3 11.772 VHL 3,45I

LNCM A2MTH LMCH TIME

S0.00 13 S 4

60,00 IS 25 56

70,00 IS 13 42

8D.OO 20 41 23

83,51 22 10 3D

lOG.DO 23 24 15

110.00 23 13 8

FLIGHT TIN( 136.00 ARRIVAL DATE OCT 9 1971

L04. t4A,lt VL

LOP SS4,8O VP

GP "2,39 2AL

DISTANCE 31S,5i6 EARTH TO MARS

3E,SS! GAL 1.81 AZL it.St HCA lID,IT IMA li|,lT [CC .21RE! IMC 1,SLOE Vl tS,399

24,330 GAP 12,00 AZP 09.43 TAL tO,SO TAP 120,77 RCA 151,13 APO 256,_2 V2 29.591

7?,82 ZAP 149.32 ETS 184.19 Eke 173.09 [TO 351.$3 ZAC 86,?? EYE 278,94 LV! -17.$0

DLA -26.ie RAL 329,47 RAD 8636,9 VEL 11.463 FTH 6.53 VHP S.022 OPk -17.45 RAP 327,98 ECC 1.1937

L-I TIME lNJ bAT |NJ LONG INJ RT A$¢ INJ AZMTH |MJ TIME PO COT TIM IHJ 2 bAT IMJ Z LONG

2452.93 -3.04 62.75 182,63 137.50 15 45 17 1412.9 15.26 45.79

219?.62 2.17 48.38 187,63 130.25 17 2 34 119?.8 17.19 29.02

1860,87 8.07 27.11 192.05 123,30 16 45 2 980,g 20.91 6.15

1418,24 15,04 356,08 196,11 116,10 21 5 ! 418,2 24,5D 332,68

I152,02 19.98 337.21 198.39 111.41 22 29 22 132,0 27.04 312.25

6160,75 15,04 295,35 196,11 !16,10 25 ? 15 5180,? 24,5D 271.95

6215.72 8.07 283,94 192.05 123.30 24 $6 44 5215,T 20.91 272.97

DIFFER[NTIAL CORRECTIONS

TOE -,1526TRA -.5119 TC3 ,6126 BAU .0969

ROE -,3302 RRA ,1294 RC3 ,0596 FAU ,09949

FOE -,3165 FRA 1_0448 FC3-T,3164 8SP 1576

6D[ .3635 BRA .5250 BC3 ,6133 FOP 719

LAUNCH OAT[ MAY 25 1971

HELIOC[NTR1C C(_NIC'

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1095.7 8DR 605,5 863 469.0 ST 19.4 8R 27.8 SS 17.S

RRT -,1260 RRF .1759 RTF -.6610 CRT .5497 CR$ -,7425 COT .1346

SOB 1250.2 R23 *,0574 R13 ,6650 LEA 32.6 HSA 19.9 SEA 2.0

961 1097,5 $62 598,6 THA 174,31 ELI 30.5 EL2 14.8 ALF 61.84

FLIGHT TIHE 138.00 ARRIVAL DATE OCT 11 1971

DISTANCE 340.555 EARTH TO MARS

RL 151,55 LAL -,00

RP 207.80 LAP -1,40

RC 85,$43 _ -15,57

PLANETOC[NTNIC CONIC

C3 !1.477 VHL 3.388

LNCH AZMTH LNCH TIME

50,00 15 4 46

60.00 16 28 S

?O.O0 18 14 43

90,0D _0 46 3

82,76 22 3 20

100.00 23 20 55

110.00 23 14 9

LOL 244.12 VL 32.607 GAL 1.83 AZL 91.60

LOP 306.05 VP 24.272 GAP 11.69 AZP 89.40

GP -2,48 ZAL 77,52 2AP t47,83 ET$ 184,10

DLA -29,12 RAL 929.18 RAG 6658.8 VEL 11.470

L-I TIME INJ LAT INJ LONG INJ RT A$C

2403.86 -E.56 62.3? 182.15

2187.62 2.62 47.89 18?,14

1868.14 8.54 26.43 191.58

1394,02 15,76 384,64 t95,74

1146.06 20.22 338.34 197,78

6156.53 15.76 293.91 195.74

6203.00 8.54 293.26 191,58

HCA 111.93 8HA 192.84 ECC ,21635 INC 1.5987 VI 29.399

TAb !0,32 TAP 122.24 RCA 151.12 APO 234.56 Y2 26.365

ZAE I?4,0O ETE 352,80 ZAC 96,72 ETC 278,69 LVI -17.15

PTH 6,52 VHP 4,672 DPA -1?,61 RAP 327,78 £CC 1,1889

ZNJ A2MTH IMJ TIME PO COT TIM tNJ 2 LAT INJ 2 LONG

157,52 15 44 92 1403,9 15,7D 46,38

130.23 17 2 33 1187.6 18.31 29.20

123.1g 16 45 51 868,1 21.31 5.38

1t5.69 21 g 17 394.0 24.99 331.05

111.41 22 22 26 146.1 27.26 313.35

115.69 25 11 31 5156.0 24.99 270.32

123.19 24 57 32 5203.0 21.31 272.20

DIFFERENTIAL CCRRECTION8

TO£ -.1525 TRA -,3039 TC3 .5980 BAU .0921

RDE -.5247 RRA ,127g RC5 ,0492 FAU ,10469

FD( -.3426 FRA 1.0977 FC3-7,8969 BOP 1575

BOO .3587 BRA ,5199 BC3 ,6000 FOP 771

LAUNCH OAT[ MAY 26 1971

H(LIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1087.3 SGR 603.2 363 499,5 ST 19,5 SR 27.? SS 18.4

RRT -,1517 RRF ,1896 RTF -,6481 CRT .5543 CR9 -.7552 COT .1tOO

SOB 1243.5 R23 -.0681 RI3 ,6530 LEA 32.8 MSA 20.! SEA 2.0

SO1 1091,5 3G2 595,7 THA 174,04 EL1 30.5 EL2 14.7 ALF 61.42

FLIGHT TIME 140.00

DISTANCE 344.564

ARRIVAL DATE OCT 13 1971

EARTH TO MARS

RL 151.55 LAL -.DO

RP 207.94 LAP -1.49

RC 88.616 GL -15,62

PLAN[TOCENTRIC CONIC

C3 11,204 VHL 3,547

LNCH AZMTH LNCH TIME

50.00 I5 4 $1

60.00 16 26 11

70.00 10 15 34

80,00 20 50 $8

82.15 21 5? 27

lOO.00 23 33 50

liD.00 25 15 1

LOt. 244.12 VL

LOP 35T.31 VP

GP -2.57 ZAL

32.564 GAL 1.84 AZL 91,59 HCk 113.16 8HA 192.07 ECC ,21327 IMC 1.5665 VI 29.3g9

24.197 GAP 11.58 AZP 89.38 TAb 10.52 TAP 125.70 RCA 151.10 APO 233.03 V2 26.34g

7?.25 ZAP 146.31 ITS 184.01 ZAE 174.95 [TO 348,82 ZAC 96.67 ETC 278.64 LVl -17.00

DLA -29,26 RAL 328.91RAD 6638.7 VEL 11.458 PTH 8.51VHF 4.729 DPA -17.79 RAP $27.55 ECC 1.1844

L-I TIME INJ LAT INJ LONG INJ RT AOC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2395.57 -2,17 $2.02 181.69 137.54 15 44 27 1395.6 IS.10 46.00

2178.32 3.05 47,45 186.68 130.21 17 2 29 1178.3 18.68 28.?8

1055,57 0,57 25.81 lgl.13 125.05 18 46 31 856.E 21.EY 4.ST

1570.68 16,44 553,25 195.40 115,28 21 13 29 370,7 25,44 329.46

1156.52 20.43 339,2i 197.21 111.41 22 16 43 156.5 27.45 314.14

$133.19 16.44 292.52 195.40 115.20 25 15 43 5135.2 25.44 268.74

6191.43 8.97 292,64 191.13 125.09 24 50 12 5191.4 21.67 271.50

DIFFERENT IAL CCRR(CTIONS

TD[ *.1519 TRA -.4940 TC3 .5789 BAU ,DOES

R0[''.5193 RRA .1205 RC5 .0575 FAU .tlOOE

FD[ -.3?0? rRA I.IS04 rCO-9.5DE3 SOP 1554

ODE .5535 ERA .SLOG 8C5 .5801 FOP 826

LAUNCH OAT[ MAY 21 liTl

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERN[NATIOH ACCURACY

SGT 1075.7 OGR EOO,8 503 550.9 ST 19.5 SR 27.E $5 19.1

RRT -,1578 RRF .2045 RTF -,_,45 CRT ,558T CRI *.Y681 C5! .u845

EGO 1252,1 R23 -,0764 R13 .6403 LEA 33.1MSk 20.1 IDA 2.1

SOl 1080.2 O62 552.6 THA 173.69 ELI 50.4 EL2 14.7 ALF 61.18

FLIGHT TIME t42.00 ARRIVAL DATE OCT 15 Ig?l

DISTANCE 548.592 £ARTH TO MARl

RL 151,55 LAL ",DO LOL 244.12 VL

RP 209,08 LAP -1,45 LOP 359,55 VP

RC 90.421 GL -15.$6 GP -2.$7 ZAL

PLANETOCENTRIC CONIC

C5 10.952 VHL 3.309

LNCH AZHTN LNCH TIME L-I TIME INJ LAT

50,00 19 4 13 2388.05 -I,79

60.00 16 26 12 2159.92 3.40

70,O0 19 IS 16 IS46,17 g,3S

$0,00 20 55 9 1348,46 17.08

$1.67 21 $2 39 !164.08 20,$5

100.00 23 37 55 $110.98 17.09

110.00 23 IS 43 6181.03 9.36

DIFFERENT IAL CORRECTIONS

TD[ -.IS07 TRA -,4534 TC3 ,$532 BAU ,0611

ROE -.3142 RRA ,1253 RC3 .0243 FAU .11580

FOE -.4005 FRA 1.1740 Fc3-g,1536 BEP 1517

60[ ,3484 ERA ,4994 BC3 ,5537 FEP 853

32.521 GAL !.86 AZL g!.57 HCA 114.44 SHA Igl,os ECC .21041 INC 1,5742 Vl 29.599

24.129 GAP !1o08 AZP 89.55 TAL 10.75 TAr 125,14 RCA 151.09 APO 231.62 V2 25.532

??,Or ZAP 144,75 ET$ 183.92 ZAE 175.93 [TE 342,?$ ZAC 96.$2 ETC 278.?8 LVI -16.85

DLA -29.38 RAL 326.65 RAO 6538.5 VEL 11.447 PTH 6.50 VHP 4.5g2 DPA -17.99 RAP 32?.29 ECC !.!902

INJ LONG INJ RT ASC INJ AZHTH INJ TIHE PO COT TIM INJ 2 LAT IMJ 2 LONG

$1.71 191.27 137.55 15 44 1 1389.0 16.46 45,66

47,05 186.25 130.15 17 2 22 1169.9 Ig.02 29.53

25.26 190.?0 123.00 IS 47 2 845.2 21.99 4.04

301.91 195,08 114.86 21 1? 33 348,5 25.86 327.g4

339.85 1g6.68 ill,40 22 12 3 IS4.1 27.62 514.75

2g!.18 1gO.DE 114.86 25 18 47 5111.0 25.06 257.21

292.08 !g0.70 123.00 24 56 44 5181.0 21.99 270.86

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1060.5 8DR 598.4 $G3 564.1 ET lg,4 SR 27.5 95 19.9

RRT -,1438 RRF ,2201RTF -,6178 CRT ,5640 ORS -.7504 COT .0586

SGB 1217,? R23 -,0923 R13 ,6251 LEA 33,4 MSA 20,1 SEA 2,1

$61 1065,6 SO2 589,4 THA 173,50 ELI 30,3 EL2 14.5 ALF 60.g?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNIM DATE MAY |l II76 FLIGHT TIM( 144.00 ARIlVAL DATE OCT IT llTl

H[LIOCENTIIC CMIC DISTANCE 352.$34 EARTH TO MARl

RL Ill,|5 LAL -.DO LOL 144.11 VL 32.418 GAb |,t8 AZL 61,56 HCA 115,tl SNA |lO.7O ECC .20775 ]NC 1.5611 Vl 29. Slt

RP ROt.24 LAF -1.41 LOP 359.81 YP 24.05G GAP 10.78 AZP 69.52 TAL 10,8? TAP ]26.56 8CA 151.08 APO 230.5? V2 21,313

RC 92.259 GL -15,68 GP "2,?? ZAL ?Q.T9 ZAP 143.]l ET$ 183.03 ZAE 176,90 [T[ 332.36 ZAC 91.ST ETC 2Tt. TI LVI -]i.lS

PLANETOCENTRIC CONIC

CS ]D.?|t VHL 3,274 OLA -_l.4g RAL 328.44 lAD 6538.4 V[L 51.437 PTH e.49 VHP 4.462 DPA -|8.19 RAP 326.90 ECC ].!704

LNCH AZNTM LNCN TIME L-I T|NE INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ T|M_ PO CST TIM INJ 2 LAT ZNJ 2 LONG

50.00 15 S 53 2381.26 -1.4S 61,43 liD,el ]37.56 15 43 35 1381.3 16.79 45.35

60.00 16 26 9 2162.43 3.?3 46.69 185.85 130,16 l? 2 12 1162.4 19.32 27.95

70.00 18 16 48 lt36.g? 9.70 24.76 lgo.$D 122.9! 16 47 25 837.0 22.27 3.47

60.00 20 sg ]6 1327.70 17.68 350.65 194,78 114.46 2! 21 25 527.T 26.23 326.51

61.29 21 48 45 1169.29 20.81 340.31 196.19 111,37 22 8 ]4 169.3 27.77 315.15

100.00 23 42 ? 6090.21 17.68 269.92 194.78 |14.46 23 23 30 5090.2 26.25 265.76

I10.00 23 16 14 6171.03 9.70 291,59 190.30 122,91 24 59 6 51?].B 22.27 270.25

DIFFERENTIAL CCIRRECT|ON8 MID-COURSE EXECUTION ACCURACY O_DIT OETERM|NAT]ON ACCURACY

TOE -.llD$ TRA -.4?26 TC3 .5208 BAU .D?4S SGT 1043.6 6GR 596.0 SG3 598.8 8T ]9.4 SR 27.3 II 20.1

ROE -.SO91RRA .1241 RC3 .DOge FAU .12171 RRT -.1493 RRF .2370 RTF -.3686 CRT .5Tll CR8 -.Tt94 C$T .0352

FOE -.4207 FRA !.2226 FC3-9.8307 88P 1400 SOB |201.7 R23 -.1073 RI3 .6076 LIA 33.? NIA 20.2 8SA 2.1

BDE .3438 BRA .4689 BE3 .5203 FIP 946 89! |049.1 $92 184.2 THA 172.90 ELI 30.3 EL2 14.4 ALF 6O.IR

LAUNCH DATE MAY 26 1971 FL|GHT TIH£ |46,00 ARRIVAL DATE OCT 19 197I

HELIOCENTRIC CONIC DISTANCE 3tG._9l EARTH TO MARS

RL I51.5S LAL -.GO LOL 244,12 VL 32.454 GAL 1.87 AZL 91.55 HCA 116.94 SMA 190.ID [CC .20529 INC 1.5468 VI 29,396

RP 208.4! LAP -1.36 LOP 1,06 VP 23.989 GAP |0.49 AZP 89.30 TAL I1.03 TAP 12?.96 RCA 151.D7 APO 229.12 V2 26.294

RC 94.128 GL -15.T0 GP -2.66 ZkL ?6.60 ZAP 141.53 [TS 163.74 ZA[ 177.75 ET[ 312.70 ZAC 96.52 [TC 276.63 LVI -16.45

PLANETOCENTR|C CON|C

C3 10.503 VHL 3.241DLA -29.57 RAL 328.24 RAD 6638.3 VEL 11.428 PTH 6.48 VHP 4.33? DPA -18.42 RAP 326.65 ECC 1.1728

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 15 3 33 2375.27 -1.15 61.17 ]60.5] 137.57 15 43 6 1375.3 17.08 45.0?

60.00 16 26 2 2/55.83 4.02 46,37 185.47 130.13 17 I 58 1155.8 19.59 27.5?

70.00 18 17 8 1828.99 10.00 24.55 169.92 122.83 19 47 37 82g.0 22.52 2.96

80.00 21 5 2 |508,89 18.20 949,50 194.50 114.08 2| 24 SO 508.9 26.S5 325.20

80.99 2! 45 40 1172.49 20.97 340.61 195,73 111.34 22 S I2 172.5 27.90 315.4t

100.00 25 45 55 6071.41 18.20 269,¥7 194.50 114.08 25 27 9 5071.4 26.55 294,48

llO.0O 23 16 35 6163.85 10.00 2gI.16 189.g2 122.83 24 59 18 5161.9 22.52 266.80

DIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1505 TRA -.4620 TC3 .478t BAU .0672 SOT 1024.1 $GR lgl.G SO5 954,g ST 19,4 9R 27.2 99 2S.4

RDE -.S042 RRA .1235 RC5 -.0062 FAU ,12783 RRT -.1544 RRF .2154 RTF -.5736 CRT .5791CR9 -.7987 ¢ST .0099

FDE -.4594 FRA ].2726 FC-ID.SlF9 89P |42? 999 1183.7 R23 -.1250 RI3 ,$865 LDA 14,1NDA 20.1 $$A Z.2

BnE .3364 BRA .4782 BC3 .4789 FSP 1010 SO1 1930.1 3G2 583.0 THA |?2.AG EL| 30.2 EL2 14.2 ALF 60.35

LAUNCH DATE MAY 26 |97| FLIGHT TIME |48.00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC DISTANCE 360.769 EARTH TO MARS

RL 161.55 LAL -.00 LOL 244.12 VL 32.423 GAL 1.65 AZL 91.t4 HCA 118.18 INA |99.tt ECC .2030] INC 1.6358 V] 29.369

RP 206.58 LAP -1.35 bOP 2.31 VP 25.g25 GAP 10.21 kip 69.27 TAL 11.16 TAP 12g.34 RCA 151.07 APO 228.03 V2 26.2?4

RE 96.02? GL -15.70 GP -2.99 ZAL 76.44 ZAP |39.86 ET$ ]83.64 ZAE 178,09 ET[ 277.85 ZAC 96.4? [TC 278.55 LV| -IR.24

PLANETOCENTR]C CON]C

C3 20.302 VHL 3.210 DLA -29.63 RAL 328.06 RAD 6638.2 VEL ]1.419 PTH 6,4T VHP 4.217 DPA -16.66 RAP 326.27 lEE ].16RS

LNCH AZMTN LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ARC INJ AZMTH ]HJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

50.00 15 3 ]l 2369.99 -,88 10.95 ]80.]8 ]37.37 15 42 41 1570.0 17.33 44.13

60.00 ]6 25 50 2]50.]] 4.27 46,10 185.]3 130.]1 17 ! 4D 1150.1 ]9.8] 27.26

70.00 ]6 ]7 ]8 ]822.24 10.24 23.67 169.57 ]22.76 lB 47 40 822.2 22.72 2.56

60.00 21 G 8 1292.78 15.65 348.5] 194.25 ]15.73 21 27 4] 2g2.8 26.81 324.06

80.78 2] 43 lg t|73.87 2|.10 340.77 ]95,3] 11|.29 22 2 53 ]73.9 28.00 3iS.S4

]DO.D0 23 49 0 6055.29 ]8.65 287,78 194.23 ]13.75 25 29 56 5055.3 26.8] 263.35

I]0.00 23 16 44 6157,10 ]0.24 290.79 189.57 122.76 24 59 21 5157.1 22.T2 269.38

DIFFERENTIAL C_RRECTIONI MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1513 TRA -.4510 TC3 .4272 BAU .0599 SGT I007.9 SGR 59].3 SG3 IT?.4 ST ]9.4 5R 2T.O SS 2R.2

ROE ".2995 RRA .1225 RCI ",0237 FAU .16416 RRT -.1578 RRF .274t RTF -._.74 CRT .5893 CR$ -.6060 C61 -.UISZ

FD( -.4699 FRA 1.5272 FCo11.2738 6SP 1365 SOB 1164.3 R23 ".]465 R]3 .5609 LS4 34.4 NSA 20.] SSA 2.2

IO6 .3355 ERA .4674 6¢3 .4276 FIP 1078 SG] |009.4 SO2 580.2 THA 172.04 ELI 30.1 EL2 ]4.0 ALF SS.6]

LAUNCH OAT[ MAY 21 197] FL|GHT TIME lSO.00 ARRIVAL DATE OCT 25 197!

HEL|OCENTR|C C_IC

RL ]5].SS LAL -.00 LOL 244,12 VL

RP 206.7R LAP -1.33 LOP 3.5Q VP

RC 9?.955 GL "15.69 GP "3.10 ZAL

PLANETOCENTR]C CONIC

C3 10.117 VHL 1.181

LNCH AZNTH LNCH TIME

50.00 IS 2 49

60.00 16 25 34

70.00 18 17 16

80.00 21 8 17

60.65 2! 41 41

100.00 23 SI 9

110.00 23 16 42

DIFFERENTIAL CORRECTIONS

T0£ -.1531TRA -.4391TC3 .3672 8AU .OSOO

ROE -.2947 RRA .1225 RE3 -.0427 FAU .14074

FOE -.5175 FRA 1.381g FC-12.0441BSP 1293

906 .3521 9RA .4559 BC3 .3697 FSP 1145

DISTANCE 364,656 [ARTM TO MARS

32.594 GAL 1.98 AZL 91.52 HCA 1|9,43 INk leD,D4 [cc .20086 INC 1.5224 Vl 29.$99

_3,663 GAP 9.94 AZP 89.25 TAL ll,2? TAP 130,70 RCA I51.OG APO 227.02 ¥2 26,254

79.30 ZAF _58,_6 ET$ 163,31 ZAE 177,62 ETE 243.04 ZAC 96,43 ETC 2?8.46 LV! -IR.02

DLA "29.67 RAL 327,92 RAD 6638,] VEL 1].4]] PTH 6,46 VHP 4.104 DPA -18,92 RAP 32t,65 [CC 1,1665

L-I TIME INJ LAT INJ LONG INJ RT AIC |NJ AZNTN 1NJ T|ME FO CST TIN ]NJ 2 LAT INJ 2 LONG

2365,43 ",95 tD,?6 179,86 15T.57 13 42 15 1365.4 17.55 44,92

2145.27 4.41 45,86 184.61 13D.09 .IT I 20 1145,3 20.0! 26.9g

1816.73 ]D.45 23,67 ]89.24 122.TD 16 47 32 B16.7 22.sg 2.22

12RD.S1 16,gg 347,74 |g3.94 113.49 2] 2g 38 280.4 27.0] 323.21

1173.56 21.22 340.80 194.92 ]1].23 22 I 15 173.6 28.06 315.53

6042.86 IS,DR 287,02 193.94 |13,49 25 31 52 5042.9 27.0] 262.48

6151.$9 lD.45 290.49 18g,24 122.70 24 59 14 5_51.6 22.8g 269.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT g79,4 SGR 589.1 SG3 711.3 ST ]9.4 SR 26.8 65 22.8

RRT -,15T9 RRF .2949 RTF -.5]15 CRT .6032 CRS -.8Ill C$T -,0414

SGB 1142.9 R23 -.]721 R13 .SSD1 LIA 34.8 N$A 20.| $SA 2.2

89! 9t6,2 SG2 57Y.7 THA 171.71 ELI 30.1 EL2 13.8 ALF 59.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY |G 1871

HELIOCENTRIC CGNIC

RL 151.55 LAL -,00

RP 208.94 LAP -t,50

RC 99.910 GL -15.8T

PLANETOCENTSIC CONIC

C3 8,944 VHL 3.153

LNCN AZNTH LNCN TIME

50.00 IS 2 29

60.00 15 25 14

TO.D0 iS 17 2

80.00 21 9 14

80.58 21 40 41

100.00 23 52 8

110.00 23 19 29

FLIGHT TIME [52.00

DISTANCE 388.955

LOL 244.12 VL 32.31T GAL 1.89 AZL 91.51HCA t20.B?

LOP 4.80 VP 23.802 GAP 9.ST AZP 89,23 TAL 11,51

GP -3.22 ZAL ?*.20 ZAP 136,41ETB 183.45 ZAE 176.58

OLA -29,68 RAL 387,79 RAD QB38.0 VEL I1.404 PTH 6,48

L-I TIHE INJ LAT INJ LONG INJ RT ARC INJ AZNTH

2361.SB -,40 B0.60 119.B1 13T.57

2141.2R 4.96 45,B? 194.51 130.08

1812,39 10.61 23.44 108.93 122.08

1272.32 19.20 347.25 193.65 113.31

1171.?4 21.32 340.70 194.57 111.19

6004.83 19.20 289.52 193.65 113.31

9147.25 10.61 290.26 188.93 122.66

ARRIVAL OATE OCT 25 1911

EARTH TO MARS

SNA 188,57 ECC .19884 |NC 1.5088 Vl 28,598

TAP 132,04 RCA 151.06 kPO 226.08 V2 2S.232

(TE 223o38 ZAC 90.38 ETC 278.51 LVI "15.78

VHP 3.996 DPA "19.20 RAP 325.40 ECC 1.1657

]NJ TIME PO EST TIN INJ 2 LAT ]NJ 2 LONG

15 4t 4? 13BI,6 17,74 44.44

17 0 56 1141.5 20.17 24.77

18 47 15 812.4 23,02 1.95

21 30 2B 272.5 27.13 322.14

22 0 13 t71.7 28.14 315.41

25 32 41 5034.8 27.13 261.92

24 58 50 5147,E 23.02 268.77

OIFFERENTIAL CCRRECTION8

TDE -.1463 TRA -.4185 TC3 .3310 BAU .0448

ROE -.2905 RRA .1210 RC3 ".0646 FAU .14817

FOE -.5131 FRA 1.4230 FC'12.1995 BSP 1108

SO[ .3253 8RA .4558 BE3 .3372 FSP 1198

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CONIC

RL 151.55 LAL ".00

RP 209.14 LAP "1.2T

RC 101.092 GL -15.64

PLANETOCENTRIC CONIC

C3 9.784 VHL 3.128

MID-COURSE EXECUTION ACCURACY

9GT 93B.2 SGR 587.5 393 753.7

RRT -.I053 RRF .3181 RTF -.4925

SOB 1107.0 R23 -.1895 R13 .5140

SGt 949.2 892 574.3 THA 170.60

FLIGHT TIME 154.00

DISTANCE 373.064

LCL 244.12 VL 32,343 GAL 1.86 AZL 81.49 HCA 12t.91

LOP 6,04 VP 23,744 GAP 9.41 AZP 89.21 TAL 11.44

GP -3,38 2AL 79.12 ZAP 134.B4 [TB 183.39 ZA[ 175.28

DLA -29.68 RAL 327.?0 RAD 6B37.9 VEL 11.397 PTH 6.43

LNCH AZMTH

50.00

60.00

TO,DO

80.00

80,90

lO0.OO

110.00

DIFFERENT|AL

LNCH TIME L'I TIN[ INJ LAT INJ LONG INJ RT ABE INJ AZNTH

13 2 3 2358.43 ".30 00.47 179.37 137.58

16 24 51 2138.18 4.79 45.52 184.25 t30.06

15 16 57 1809.35 10.72 23.27 108.65 122.62

21 8 32 1270.21 19.26 347,11 193.33 113.27

21 40 29 1168,18 21,39 340.4? 194,29 11t.08

23 51 23 6032.72 19.29 286.39 193.33 113.27

23 IB 3 9144.24 10.72 290.10 188.95 122.62

CCRRECTIONS HID-COURSE EXECUTION ACCURACY

TOE -.1564

ROE -.2856

FOE -.5771

BDC .3256

TRA -.4134 TC3 .2213 BAU .0310 SGT 927.9 SGR 885.S 803 795.3

RRA .1221 RE3 -.0D55 FAU .1545R RRT -.1509 RRF .3394 RTF -.4270

FRA !.4998 FC-15.6760 BSP 1107 300 1097.2 R23 ".2366 R13 .4513

BRA .4311 BC3 .2372 FSP 1288 SGI 934,? 802 574.6 THA 171,22

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CC_IC

RL 151.55 LAL -.00

RP 209.34 LAP -1.24

RC 103.900 GL -15.50

PLANETOCENTRIC CONIC

C3 9.635 VHL 3.104

FLIGHT TINS 158.00

DISTANCE 377.184

LOL 244.12 VL 32.320 GAL 1.87 AZL 91.48 HCA 123.15

LOP 7.28 VP 23.888 GAP 9.16 AZP 89.19 TAL 11.49

GP 03.47 ZAL 76.08 ZAP 132.83 ETS 185.25 ZA[ 175.84

OLA -29.95 RAL 327.64 RAO BB3?.8 VEL 11.390 PTH 8.44

LNCH AZNTH

50.00

60.00

70.0O

80.00

80.68

IDO.OO

110.00

DIFFERENTIAL

LNCH TIME L-i TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH

15 1 39 2356.00 -.18 80.37 179.16 137.58

16 24 23 2135.92 4.89 45.41 184.02 130.05

18 !S D 1807.51 10.70 25.17 188.39 122.60

21 6 25 1275.14 19.18 347.30 193.00 115.53

21 40 52 1162.98 21.45 340.11 193.98 110.98

23 49 17 6035.85 19.1S 288.5? 193.00 113.33

25 15 27 6142.42 10.76 290.00 188.39 122.$0

CCRRECTZONS MID'COURSE EXECUTION ACCURACY

TDE -.1616

RDE -.2810

FOE -.6002

BOE .3241

SGT 908.2 SGR 583.8 893 033.1TRA -.4023 TC3 .1215 BAU .0210

RRA .1223 RC3 -.1087 FAU .18147 RRT -.1384 RRF .3625 RTF -._35

FRA 1.5659 FC-14.5083 88P 1050 398 1079.T R23 -.2813 R13 .3909

BRA .4203 8C3 .lB3O FBP 136B $91 914.0 SO2 514.8 THA 171.68

LAUNCH DATE MAY 26 1971

HELIOCENTRIC CONIC

RL 151.55 LAL -.DO

RP 209.55 LAP -1.21

RC 105.933 GL -15.54

PLANETOCENTfl|C CONIC

C3 9.497 VHL 3.082

LNCH AZNTH LNCH TIME

50.00 15 I 15

60.00 16 23 51

?D.OO 18 IS 12

80.00 21 3 8

80.84 21 41 57

lOO.O0 23 41 O

110.00 23 14 39

FLIGHT TIME 158.00

DISTANCE 381,513

LOL 2A4.12 VL 32.299 GAL 1,87 AZL 81.47

LOP 8.51 VP 23.633 GAP 8.91 AZP 89.17

GP -3.90 ZAL ?6.06 ZAP 150.99 ET8 185.15

CRB]T DETERMINATION ACCURACY

ST 18,7 SR 26.7 SR 23.0

CRT .6034 CR9 *.8273 CST -.0704

LSA 35.2 NSA 19.6 SSA 2.2

ELl 29.7 (L2 13.4 ALF 60.52

ARRIVAL DATE OCT 27 1971

EARTH TO MARS

BMA 188,15 [CC .19715 INC 1.4948 VI 29.399

TAP 133.35 RCA 151.06 APO 225.24 VE 29.208

ETE 213.10 2AC 99,34 ETC 278,28 LVI -18.33

VHP 3.893 SPA -19.49 RAP 324.91 ECC t.1610

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15 41 21 1358.4 17.89 44.29

17 0 29 1188.2 20.28 2S.SO

IB 46 40 809.4 23.10 1.70

21 29 42 270.2 27.19 328.50

21 59 55 168.2 28.17 318.18

25 51 56 5032.? 27.11 261.77

24 58 28 5144.2 23.10 268.58

ORBIT DETERMINATION ACCURACY

ST 19.4 BR 26.4 SS 24.3

CRT .6521CR$ -.8211 CST -.095g

LSA 35.5 NSA 20.0 $SA 2.3

EL! 30.0 EL2 13.2 ALF 58.24

ARRIVAL DATE OCT 29 1971

EARTH TO MAR8

SMA 187.79 ECC .19549 INC 1.4804 Vl 29.399

TAP 134.64 RCA 131.04 APO 224.46 V2 26.186

ETE 207.08 ZAC 96.29 ETC 278.13 LVi -IS.2S

VHP 3.796 DPA -19.80 RAP 324.39 [CC 1.1588

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15 40 35 1356.0 18.01 44.18

18 39 59 1135.9 20.38 26.48

18 46 8 007.6 23,16 1.65

21 27 38 273.1 27.12 322.70

22 0 15 163.0 28.16 314.77

25 29 52 5033.6 27.12 261.98

24 3? 49 $142,4 23.16 266.4?

ORBIT O[TERNINATION ACCURACY

ST 19.? SR 26.2 S$ 24,S

CRT .6531 CR| -,8214 CI( -.1245

LSA 35.8 HSA 20.1 SSA 2,3

ELI 30,1 EL2 13,D ALF 3?,03

DIFFERENTIAL CORRECTIONS

TD[ -.!151 TRA -.3888 TC3 .0193 BAU ,0172

RDE -,2?65 RRA .1221 RC3 -.1338 FAU ,16873

FDE -.1264 FRA 1.1320 FC-15,3823 83P 921

BDE .3220 8RA .4DT? BC3 .1352 F8P 1442

OLA -28.91 RAL 52?.60 RAO 9637.8 VEL 11,384

L'I TIME |NJ LAT INJ LONG INJ RT ASC

2354.23 -.09 90.30 178.97 137,58 15 40 28

2134.47 4.93 44.34 183.81 130,05 IB 59 25

lS06.gt ID.81 23.14 188.15 122.60 18 43 19

128D.54 18.gg 347.74 lg2,65 113,4g 21 24 28

1156.11 21,49 339.62 193,74 110.88 22 ! [4

6042.86 18,99 28?,02 192.B5 !13.49 25 29 43

6141.77 10.81 289.gB 188.15 122.60 24 57 0

NIO-COUR3E EXECUTION AccuRACY

$GT 888.4 $GR 582.9 903 878.8

RRT -,1184 RRF .38?3 RTF -.2948

$GB 1080,9 R23 -.3279 R13 .3245

SGI 891.0 892 575,6 THA 172.33

ARRIVAL DATE OCT 31 1971

EARTH TO HARS

HCA 124,39 BNA 187.40 [CC ,18397 INC 1,4655 Vl 2R,399

TAL !1.53 TAP 135.91 RCA ISt.DS APO 225.75 V2 26.162

ZA[ 172,50 ETE 2D3,17 ZAC gG.23 ETC 278.01 LVl -14.9T

PTH B.44 VHP 3,?04 DPA -2D.12 RAP 325.82 ECC t.15AS

INJ AZMTH INJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONG

1354.2 18.D9 44.10

1154.S 20.44 26.4D

SD6.9 23.18 1.61

28D.3 27.DI 323.21

156.Z 28.17 314.26

5042.9 27.01 252.48

5141.B 23.18 266.43

ORBIT DETERMINATION ACCURACY

8T !g.8 BR 26.0 18 25.S

CRT .671T CR$ -.8236 CST -.1527

LSA 36,2 MSA 20,0 88A 2.3

ELI 3D,1 EL2 12.6 ALF 51.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM OATE NAY 86 19YI

HELI_EMTRIC CONIC

RL 151.55 LAL ".OO

NP 209.?9 LAP -1.18

RC t07.990 GL -15.40

PLAN[TOCENTRIC CONIC

C3 g.36? VHL 3.061

LNCM AZMTM LNCM TIME

50,00 15 D 30

60.00 16 23 15

70.00 16 14 13

80.00 20 58 59

81.06 21 43 4?

100.00 25 41 51

110.00 23 1S 39

FLIGHT TIRE 160.00 ARRIVAL DATE NOV 2 19Yt

DISTANCE 385.451 EARTH TO MAR8

LOL _44.12 VL 52.281 GAL 1.86 AZL 91.43 HCA 125,62 8HA 187.08 ECC .10257 INC 1.4508 Vl 29.589

LOP 9.TS VP 25,576 GAP D.DT AZP 89,15 TAL 11,54 TAP 137.18 RCA 151.06 APO 223,It V2 26. t57

GP "3,T4 ZAL ?6.OT ZAP 120.11 ET3 183.03 ZAE l?O,TO ETE 200.45 ZAC 88,20 [TC 2TT,IT LV! -14.17

DLA -29,54 RAL 327.58 RAD 663?.T VEL 11,3T8 PTH 6.43 VHP 3,818 DPA -20.45 RAP 523.22 ECC 1.1542

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

2353.12 -,03 60.25 178.82 137,58 15 40 3 1355.1 18,15 44.04

2133.86 4.98 45.31 183,63 130.04 16 38 49 1135,g 20,46 26,37

180?.43 10,79 23.17 18?,94 122.60 18 44 20 807.5 23.16 1.64

1290,86 18.70 348.39 192.31 113,71 21 20 SO 280.9 26.84 323,93

114?.52 21.50 338.98 193.53 liD,?6 22 2 55 147.5 28.14 313.61

6OSS.S9 SO.TO 28?.67 192.31 I13.?1 25 22 45 5053.4 26.84 263.22

6142.31 10.T9 289.99 187,94 122,60 24 56 2 5142.3 23.16 268.46

DIFFERENTIAL CCRRECTION$

TOE -.1702 TRA -.3760 TC3 -.1002 BAU .D238

ROE -,2719 RRA .1232 RC3 -.1599 FAU .1758|

FOE -,6459 FRA 1.7060 FC-16,2485 BSP 822

ROE .3206 BRA .$956 BC3 .1887 FSP 1524

MID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

SOT 071.6 8DR 582.2 883 921,9 IT 20.0 SR 2s.e 83 26.0

RRT -,OOll RRF .4124 RTF -.2123 CRT .6925 CR8 -,8219 CST -,1781

DGD 1048.2 R2S -.3785 R13 ,2400 LSA 36.5 MSA 20.1 634 2,3

SOl 874.5 382 577.9 THA 173.80 ELI 30.2 EL2 12.3 ALF 53.09

LAUNCH DATE NAY 26 1971 FLIGHT TIN[ 162.00

HELIOCENTRIC CONIC

NL 151.53 LAL -,00

RP 209.99 LAP "1.15

RC 110.071 GL "15.40

PLANETOCENTRIC CONIC

DISTANCE 389,596

LOL 244.12 VL 32.263 GAL 1.85 AZL 91.44 HCA 126.85 8HA

LOP 10.98 VP 23.527 GAP 8,43 AZP 89.14 TAL 11.53 TAP

GP -3.08 ZAL 76.11 ZAP 127.20 ET8 182.92 ZAE 169.02 [T[

ARRIVAL DATE NOV 4 1971

EARTH TO MARS

|86.79 £CC *19129 INC 1.4330 Vl 29.399

138.39 RCA 151,06 Ai_ 222.52 V2 26.111

198.40 ZAC 96.15 ETC 277.73 LVI -|4.$5

C3 9,24? VHL 3.041

LNCH AZMTH LNCH TIME

50.00 15 O 25

60.00 16 22 36

?0.00 18 13 3

80.00 20 54 18

81.41 21 46 23

100.00 23 37 9

liD,GO 23 12 29

DLA -29,45 RAL 327.61 RAD 6637,T VEL 11.373 PTM 6.43 VHP 3.836 DPA -20,80 RAP $22.59 ECC 1.1922

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2352.65 -.Ol 60.23 178.69 137.58 15 39 38 1352,? 18.17 44.02

2134.03 4.9? 45.32 183.47 130.04 16 58 10 1134.0 20.45 28.36

1609.12 !0.T3 23,20 167,74 122.62 18 43 12 809.1 23.11 1.74

1303.72 18.34 349.18 191.97 113.98 21 16 I 303.? 26,63 324,64

1130,92 21,50 338.20 193.35 110.63 22 $ 20 136.9 28.08 $12.82

6066.23 18.34 288.46 lgl.g? 113.98 25 18 16 5066.2 26.63 284.12

6143.98 10.73 290.08 187.?4 122.62 24 54 33 5144.0 23.11 268.5?

DIFFERENT/AL CCRRECTION4

TDE -.IT3S TRA -.3596 TC3 -o2159 8AU .O3S?

RDE -.2675 RRA .1237 RC3 -,1885 FAU ,1e343

FDE ".6711 FRA 1.??06 FC-17.|730 DSP 60|

ODE .3188 BRA ,3803 DC3 ,2889 FSP 1595

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CONIC

RL 151.55 LAL -.00

RP 210.22 LAP -1.12

RC 112.177 GL -15.31

PLANETOCENTRIC CONIC

C3 9.135 VHL 3.022

MID-COURSE EXECUTION ACCURACY

8GT 854.3 DGR 502.1 SG3 96T.4

RRT -.0370 RRF ,4389 RTF -,!231

SGB 1033.7 R23 -.4260 R13 .144|

S61 853,3 $02 580.4 THA 175.87

FLIGHT TIME 164.00

DISTANCE 393.748

LOL 244,12 VL 32,248 GAL !.85 AZL 91.42 MCA 128.08 8NA

LOP 12.21 VP 23.477 GAP 8,20 AZP 8g.12 TAL 11.51 TAP

GP -4,03 ZAL 76.18 ZAP 125.27 [TS 182,80 ZA[ 18T,29 [TE

DLA -29.34 RAL 327,66 RAD 663?.6 VEL 11.368 PTH 6.42 VHP

LNCN 4ZHTH LNCH TIN( L-I TIME INJ LAT

50.00 15 0 O 2552.83 -.02

60.00 16 21 52 2135,02 4,93

?O.OO 18 It 43 1811.93 10.62

00.00 20 49 12 1318.38 1T.94

01.83 21 49 54 1123.94 21.48

100.00 23 32 4 8080.89 17.94

110.00 23 11 9 6146,79 10.62

DIFFERENTIAL C(_R[CTION6

TOE -.1814 TRA -,3473 TCS -.3716 BAU .OS2$

ROE -.2628 RRA .1248 Re3 ".2156 FAU .19028

FOE -.6802 FRA 1,8536 FC-18.0335 BSP 619

BD[ .3193 8RA .3890 DC3 .4302 FSP 1883

ZNJ LONG INJ RT ASC INJ AZNTH INJ TIN[

60.24 170.59 137.50 15 39 12

45.37 183.34 130.05 16 37 27

23.41 187.37 122.65 18 41 53

350.08 191.66 114.28 21 !1 11

337.23 195.21 110.48 22 8 38

289.35 191.66 114.28 25 13 25

290.24 187.57 122.85 24 53 36

MID'COURSE EXECUTION ACCURACY

8GT 859,8 3_ 582,2 583 1010.5

RRT -.0083 RRF .4645 RTF -._,52

8GB 1038,4 R23 ",4646 RI3 .Dt84

881 059.8 SO2 582,1 TMA ITg,4o

LAUNCH DATE MAY 28 1971 FLIGHT TIME 186.00

N[LIOCENTRIC CONIC DISTANCE 397.907

RL 151.55 LAL -,DO LOL 244.12 VL 32.284 GAL 1.52 AZL 91.40 MCA 129.S0 GNA

RP 210.45 LAP -1,09 LOP IS.43 VP 23.427 GAP 7,97 AZP 89.I1 TAL 11,46 TAP

RC 114.307 GL -15.21 6P -4.18 ZAL 76.28 ZAP 123.31 [TS 182.67 ZA£ 165.Sl ET(

PLANETOCENTRIC CONIC

C3 g.031 VHL 3.005 DLA -2g.21 RAL 327,74 RAD 6637.5 VEL 11.364 PTH 6.42 VHP 3.389 DPA -21.53

LNCN AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

50.00 14 59 34 2333,67 -.06 60.27 178.52 137.58 15 38 47 1353.?

60.00 18 21 6 2136.77 4,85 43.45 183.24 130.06 16 56 42 1136.8

TO.G0 18 10 13 1815.82 10.48 23.62 187.42 122.69 18 40 28 815.8

80.00 20 43 54 1334.24 17.49 351.03 191.36 1|4,59 21 6 9 334.2

82.36 21 54 23 1108.25 21.44 336,05 193.09 110,33 22 12 51 108.3

100,00 23 26 46 6096.?5 17.49 2g0.32 191.36 114.59 25 8 23 5096.8

liD.D0 23 9 39 6150.66 10.48 290.45 187,42 122.69 24 32 10 5150.7

DIFFERENT I AL CORRECTIONS MID-COURSE EXECUTION AccuRACY

TOE -.1873 TRA -.3320 TC3 -.5252 BAU .0701 SGT 867.7 SGR 583.1 SG3 1054.5

ROE -.2582 RRA .1259 RC3 ".2470 FAU .19741 RRT .0460 RRF ,4920 RTF ,0946

FOE -.6g43 FRA 1.9324 FC-18.g236 BSP 548 SGB 1045.5 R2S ,4842 R13 .1129

808 .31g0 BRA .3530 BC3 ,$804 F3P 1763 SGI 868.5 $G2 582.0 THA 3.22

ORBIT DETERMINATION ACCURACY

8T 20.S 8R 2S.S 86 2Q.S

CRT .71_0 CR8 -.0240 CST -.2092

LBA 36.8 NIA 19.g $94 2.3

EL1 30.2 EL2 tl.9 ALF 34.41

ARRIVAL OATE NOV 6 1g71

EARTH TO MARS

186,53 ECC ,19013 INC 1,4189 Vl 29.399

13g,sg RCA 15t.06 APO 221.99 V2 26.085

Ig6.63 ZAC 96.10 ETC 2?7,58 LVI -14,02

3,460 DPA "21,16 RAP 521.g2 ECC 1.1503

PO CST TIM INJ 2 LAT INJ 2 LONG

1532.8 18.18 44,03

1135.0 20.41 26.43

81t.9 23.03 t.92

316.4 26.39 325.86

123,g 28.00 311.64

5000.9 26,39 2_S.14

5148.8 23.05 268.?4

ORBIT DETERHINATIOH ACCURACY

ST 20.8 SR 25,2 SS 28.9

CRT .7354 CR4 ".8177 CS! ".2510

LSA 37.0 HSA 20.] SSA 2.3

ELI 50,3 EL2 1t.8 ALF 52.?8

ARSIVAL DATE NOV 8 18?1

EARTH TO NARD

|98,29 ECC .18907 INC 1.4023 Vl 29.399

140.?? RCA 151.07 APO 221.51 V2 26,058

195.36 ZAC 96,05 ETC 27?,43 LVI -13.68

RAP 321.22 ECC |.1486

]NJ 2 LAT INJ 2 LONG

18.12 44.0?

20,34 26,$3

22.91 2.16

26.11 326.98

27.g0 310.66

26.11 266.23

22.91 288.98

ORBIT DETERMINATION ACCURACY

3T 20.g SR 25.0 63 27.3

CRT .7562 CRS -.8145 CST -.2§71

LSA 37.3 NSA 20.2 SSA 2.3

ELI 30.6 EL2 11.2 ALF 51.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (V.OL. 4. 1971)

LAUNCH DATE MAY 26 lITi

HELIOCENTRIC CONIC

RL 131,$5 LAL -.OG

RP 210.?D LAP "1.05

RC 111.4i0 GL "2B.lO

PLANETQCEMTRIC CQNI¢

C3 6.933 VHL 2.gig

LNCH AZMTH LNCH TIN[

S0.00 14 39 ?

60.00 16 20 15

?O.OO 16 6 33

60.00 20 36 29

63.02 22 O 6

100.00 23 21 21

!10,00 23 7 59

FLIGHT TIN( 165.00 ARRIVAL DATE NOV 10 I071

DISTANCE 4OZ.O?I EARTH TO MARS

LOL 244.12 VL 32.211G&L 1.80 AZL 91.3g HCA 130.53 IHA lll.OI DEC .IBRII |HE 1.3652 Vl 26.3i6

LOP 14.65 VP EB.3TI GAP ?.?S kip 89.10 TAL 11.40 TAP 141.$3 RCA 131.08 APO 221.08 V2 26.030

GP -4.33 ZAL 76,4! ZAP 121,32 (T8 IB_,S4 ZkE 163.68 ET[ 194.S2 ZAC gG.OO ETC 2TT.27 LVI -13.32

DLA -29.06 RAL 327.84 RAD 663?.5 VEL 11.360 PTH 6.4] VHP 3.326 DPA -21.92 RAP 320.49 £cC 1.1470

L-I TIME INJ LAT INJ LONG IMJ RT ABC INJ AZMTH INJ TIME POCGT TIM INJ 2 LAT IHJ 2 LONG

_355.12 -.13 60.33 t76.48 137.38 15 36 22 1355.1 18.05 44.14

2139.2g 4.?4 43.56 183.16 |30.07 16 53 54 !139,3 20.24 26.67

1820.73 10.30 23.89 18?.29 122.75 18 30 54 820.8 22.76 2.47

1351.06 17.01 3S2.OG 191.0g 114.91 21 1 D 351.1 25.81 328.12

1089.11 21.39 334.62 lg3.01 110.16 22 16 13 89.1 2?,78 30g.23

6113.57 17.01 291.34 191.09 114.91 25 3 14 3113.6 25.61 267.39

6155.61 10.30 290.71 187,29 122.75 24 50 35 5155.6 22.76 269.29

DIFFERENT IAL CORRECTIONS MID-COURBE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1g36 TRA -,3161TC3 -.6914 DAU .0690 SGT 688.3 SGR 584.6 $63 1098.8 8T 21.3 6R 24.7 9s 27.6

ROE -.2535 RRA .1271RC3 -.2768 FAU .20456 RRT .1078 RRF .5193 RTF .2068 CRT .776? CR6 -,80g2 CST -.2795

FOE -.7025 FRA 2.0136 FC-19.8249 BSP 526 SGB 1063.4 R23 .4819 R13 .245g LSA 37.5 NSA 20.3 8SA 2.3

DOE .3190 BRA .3407 6C3 ,7435 FSP 1845 $61 892.2 SG2 376.7 THA 7.02 ELI 30.7 EL2 IO.? ALF S0.39

LAUNCH DATE HAY 26 1971 FLIGHT TIM( 170.00 ARRIVAL DATE NOV 12 1971

HELIO¢ENTMIC CONZC DISTANCE 406.241 EARTH TO MARS

RL 151.55 LAL -.00 LOL 244.12 VL 32.210 GAL 1,76 AZL 91.37 HCA 131.73 8HA 185.89 [CC ,16724 INC 1.3674 Vl 29.396

MP 210.95 LAP -1,02 LOP 15.67 VP 23.331 GAP 7.54 AZP 89.09 TAL 11.32 TAP 143.06 RCA 151.09 APO 220.70 V2 26.001

RC 118.637 GL -14.98 GP -4.49 ZAL 76.57 ZAP 119.32 ETB 162.40 ZAE 161.81ETE 193.64 ZAC 95.94 ETC 2T?.ID LVI -12.94

PLAN[T_ENTR|C CONIC

C3 8.842 VHL 2.974 DLA -26,68 RAL 32?.97 RAD 6637.4 VEL 11.355 PTH 6.41VHP 3.260 DPA -22.31 RAP 319.74 [CC 1.1455

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

50.00 14 58 40 2157.19 -,24 60.42 178.46 137.58 lS 37 57 1357,2 17.95 44.23

60.00 16 19 21 2142.57 4.60 45.73 183.10 130.08 16 55 3 1142.6 20.11 26.64

70.00 18 6 45 1626,70 10.08 24.21 187,16 122.61 ID 3? |1 826.7 22.5g 2.84

90,00 20 32 59 1368.63 16.50 353.12 190.84 115.24 20 55 48 368,6 25,48 329,32

83.87 22 7 25 1065.24 21.3| 332.83 192.96 log.g? 22 25 10 65.2 27.63 307.45

100.00 23 15 31 6131.14 16.50 292.40 190.84 115.24 24 58 2 5131.1 25.48 268.60

!10.00 23 6 11 6161.55 10.08 291.03 187.18 122.81 24 48 52 5161.6 22.59 26g.66

DIFFERENT |AL CORR(CTION6 HID-COURSE EXECUTION ACCURACY C_DIT DETERMINATION ACCURACY

TDE -.2000 TRA -.2992 TC3 -.8696 BAU .1092 3GT 921.8 SGR 586.8 SG3 !142.1 ST 21.7 SR 24.3 SS 27.9

ROE -.2486 RRA .1286 RE3 -.3116 FAU .21145 RRT .1742 RRF .5468 RTF .3164 CRT ,?g66 CR3 -.6033 CST -.3013

FDE -.7082 FRA 2.0963 FC-20.7038 BSP 567 SGB 1092.7 R23 .46|4 R13 ,3695 LSA 37.7 MSk 20.3 3SA 2.4

BDE .3193 BRA .3257 BE3 ,9237 FSP 1923 861 930.9 $62 572.| THA 10.23 EL1 30.9 EL2 lO.3 ALF 4g.17

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CONIC

RL 151.55 LAL -.00

RP 211.20 LAP -.99

RC I20.036 GL -14.04

PLANETOCENTRIC CONIC

C3 8.757 VHL 2.959

LNCH AZMTH LNCN TIN[

50.00 14 58 13

60.00 16 18 23

70.00 lm 4 48

60.00 20 27 27

84.97 22 17 2

IOO.OD 23 10 19

lID,DO 23 4 14

FLIGHT TIME 172.00 ARRIVAL DATE NOV 14 1971

DISTANCE 410.415 EARTH TO MARS

LOL 244.12 VL 32.200 GAL 1.76 AZL 91,35 HCA 132.96 SHA 165.73 ECC .18646 INC 1.3492 VI 29.399

LOP 17.09 VP 23.265 GAP 7.33 AZP B9.OB TAL 11.21 TAP 144.18 RCA 131.10 APO 220.36 V2 25.972

GP -4.65 ZAL 76,76 ZAP 117.29 ETS I62.25 ZAE 13g,90 ETE Ig2,BB ZAC 95.89 ETC 276.92 LVI -12.58

DLA -28.69 RAL328.12 RAD 6637.4 VEL 11.352 PTH 6.40 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

2359.87 -.37 60,53 178.47 137.57 15 37 32

2146.59 4.42 45.93 183.07 130.10 16 54 tO

1833.63 9.82 24.58 187.10 122.88 I8 35 21

138B,84 15.97 334.21 190,62 115.57 20 50 34

1034.35 21.21 330.52 192.93 109.78 22 34 16

i149.35 15.67 293,49 t90.62 115.57 24 52 48

6168,49 9,62 291,41 187.10 122.88 24 47 2

NID-COUR3E EXECUTION ACCURACY

SGT 968.2 3GR 589.5 SG3 1184.9

RRT .2426 RRF .ST4O RTF ._.89

3GB 1133.5 R23 ,4300 fl13 ,4772

$GI 984.0 $02 SB2,? THA 12.58

DIFFERENTIAL CORRECTIONS

TDE -,2063 TRA -.2813 TC3-1.0582 BAU .1303

ROE -.2440 RRA .1302 RE3 -.34§6 FAU .21827

FOE -.707S FRA 2.1775 FC-21.5781 DiP 614

60E .3195 BRA .3100 BE3 1,1133 FSP 2001

LAUNCH OATC HAY 26 1971

3.203 DPA -22,?0 RAP 318.96 ECC 1.1441

POCST TIN INJ 2 LAT INJ 2 LONG

1359.9 17.62 44.36

1146.6 19.95 27.06

833.6 22.38 3.26

386,8 25,13 330,56

34.3 27.47 305.15

3149.4 25.13 266,84

5166.5 22.38 270.02

ORBIT DETERMINATION ACCURACY

ST 22.1 SR 24.0 S$ 26.0

CRT .8155 CRI -,1955 CII -.52UU

LSA 37,8 NSA 20.4 SSA 2.4

EL| 3t,1 EL2 9.9 ALF 47.9?

HELIO¢ENT RID CONIC

RL 151.55 LAL ".00

RP 211.46 LAP -.95

RC 123.058 GL -14.69

PLANETOCENTRIC CONIC

C3 8.678 VHL 2.g46

LNCH AZMTH LNCH TINE

50.00 14 57 44

ao.oo 16 17 22

70.00 16 2 43

80.00 20 21 55

86.59 22 31 6

100.00 23 4 4?

110.00 23 2 9

DIFFERENT IAL CORRECTIONS

TOE -.2119 TRA -.2620 TC3-1.2536 BAU .1523

RDE ",2392 RRA .1318 RC3 -,3812 FAU .22500

FDE -.?101 FRA 2.2560 FC-22.4472 BBP 632

BDE .3196 8RA *2933 BC3 1.3125 FSP 2068

FLIGHT TIME 174.00 ARRIVAL

DIBTANC[ 414.394 EARTH

LOt. 244.12 VL 36.192 GAL 1.73 AZL 91.33 HCA 134.10 BMA 183.58 ECC ,1057? INC

LOP 10.30 VP 23.240 GAP 7.12 AZP B9.D? TAL 11.09 TAP 143.27 RCA 151.11 APO

GP -4.62 ZAL 7G.gY ZAP 115.25 ET$ 182,0g ZAE 157,96 [TE 1g2,22 ZAC 93.81 ETC

DLA -26.47 RAL 328.30 RAD 663?.4 VCL ]1.348 PTH B.40 VHP 3.131 DPA -23.11 RAP

L-I TIHE INJ LAT

2363.16 -.54

2161,34 4.21

1041.$0 9.53

1403.58 15.42

6277.50 21.10

6168.10 13,42

5176.36 g.33

DATE NOV 16 1971

TO NAR$

1.3301 Vl 29.399

220.06 V2 26.942

276.74 LVl -12.16

31D.16 ECC 1.1426

INJ LONG INJ RT ASC INJ AZHTH INJ TIME POCST TIM INJ 2 LAT ZNJ 2 LONG

60.67 178.50 137,57 15 37 7 1363,2 17,66 44.51

46,16 183.06 130,12 16 53 13 1131.3 19.77 27.32

25.01 1B7.03 122.93 18 33 24 841,3 22.14 3.75

355.33 190.43 113.8g 20 43 20 405.6 24,?6 331,83

306.09 lg2.93 10g,37 24 IS 43 5277.S 27.20 2?g.73

294.60 190.43 ll3.Bg 24 47 33 3168,1 24,76 271.10

291.83 187.03 122,95 24 45 S 5176,4 22,14 270.57

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1026.4 SGR 593.3 SG3 1227,1 ST 22.4 6R 23.T SS 28.2

RRT ,3102 RRF .6015 RTF .3118 CRT .6332 CRS -.7900 CST -.3416

$GB 1165,5 R23 .3945 R13 .566| LSA 37.9 MSA 20,4 6SA 2.4

$61 1049.4 SG2 551.7 THA 14,15 EL! 31,2 EL2 g,4 ALF 46,91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY t$ 1971 FL|GHT TIN( 176.00 ARRIVAL DATE MOV IR Sl?t

MELiOCENTRIC CONIC

RL 191,55 LAL ",00

IP 211.?1 LAP ".91

RC IRS.IDR 6L "14,5_

PLANETOC[NTRIC CONIC

C3 8,$04 VML R,R33

LNCH AZMTH L_¢M TIME

50,00 14 5? 14

GO.D0 tS 16 t$

TO.D0 18 0 30

OO,OO 20 16 23

90,00 22 45 25

100,00 22 59 15

riO.DO 22 $g 56

DIFFERENTIAL CORRECTION9

TOE -,2136 TRA °,23gg TC3-1,4553 EAU ,1742

ROE -.2346 RRA .1333 RC3 -,4192 FAU .Z3291

FOE -,7159 FRA 2,3228 FC-23,5401 88P 1046

60[ .3186 ERA ,2744 BC3 1,5144 FIP 2119

OIITANCE 41l,??l EARTH TO MAll

L0L 244,12 VL $8,184 $AL !.71 AZL 91,31 MCA 13S.39 8MA IlS.4l ECC .1|51S IRC 1,3103 Vt RI,3IR

LOP 19.51 VP 23.195 GAP 1,9| kZP 89,07 TAL 10,96 TAP 146,14 RCA 151,12 APO 219,80 V2 25,111

GP -4,R9 ZAL 1T,22 ZkP 113,20 ETS 181,93 ZkE 195.90 [TE 191.63 ZAC 95.74 ETC 276.53 LVI "11,73

OLA "_8,23 RAL 3_8,51 RAO 1637.3 V[L 11._45 PTH 6,40 VMP 3,103 DPA -23,32 RAP 3|?,34 ECC 1.1416

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIM[ PO CST TIM IMJ 2 LAT INJ 2 LONG

2367,05 -,73 . 60,83 176,56 137,57 15 36 4| 1357,0 17,40 44,49

2tie,el 3,97 46,42 183,08 130,14 1G 32 13 1156,8 19,55 2Y,6_

1050,28 9,21 25,40 186.98 123,04 18 31 20 850.3 21,17 4,2R

1424,79 14,84 356,46 190,26 116,21 20 40 8 424,8 24.37 333,|2

6252,11 19,86 301,29 192,53 110,56 24 29 17 5232,! 26,50 2?8,28

618?,30 14.84 293.74 190.26 116.21 24 42 2Z 5197,3 24,37 272,39

6185,14 9,21 292,30 186,98 123,04 24 43 2 5185,1 21,87 2YI,11

NIO-CCUR$E EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACY

SOT 1090,4 SGR 398,2 SO3 1269,7 ST 22,$ GR 23,3 69 2l,S

RRT ,3768 RRF ,6291RTF ,5953 CRT ,8502 CRI -,7873 ClT -,3484

SG8 1243,? R23 ,3556 Rt3 ,6472 LSA 38,1MSA 20,2 SSA 2.5

SO! 1120,8 SGZ 539,0 THA 15,30 EL! 31,2 EL2 9.9 ALF 48,1R

LAUNCH DATE NAY 26 1971 FLIGHT TIME 178.00 ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CONIC

RL 151.55 LAL -,OD LOL 244,12 VL

RP 212.01 LAP -,69 LOP 20,72 VP

RC 127.555 GL -14.55 GP -5,17 ZAL

PLANETOC(NTMIC CONIC

C3 8.535 VHL 2.921

LNCN AZNTH LNCH TIN_

50.DD 14 56 44

60.09 16 15 ?

?O.OQ 17 56 I0

SO.OO 20 10 51

90.00 22 24 15

IO0.00 22 53 43

110.00 22 57 37

DIFFERENTIAL CCRRECT|ON$

TDE -.2264 TRA -.2242 T¢3-1.7010 8AU ,2008

ROE -,2286 MRA ,1362 RC3 -,4520 FAU ,23642

FOE -.6720 FRA 2,4360 FC-23,9606 8$P 1214

BDE .3218 8RA .2623 $C5 1.7601FIP 2223

DISTANCE 422.960 EARTH TO MARS

32,178 GAL 1.68 AZL 91.29 HCA 136.60 SMA ]85,33 ECC .18462 INC 1.2896 Vl 29.399

23,151 GAP 6,72 AZP 89,06 TAt. 10,80 TAP 147,40 RCA 151,13 APO 219,37 V2 25.060

?7,49 ZAP 111.15 ETS 181,77 ZAE 133,99 ET£ 191,11ZAC 95,66 ETC 276.57 LV! -!1,33

DLA -27,96 RAL 328,74 lAD 8637,3 VEL 11,342 PTH $,40 VHP 3,059 DPA -23,93 RAP 316,51ECC 1.1405

L-| TIM£ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

2371.58 -,96 61.02 178,64 137.57 15 36 15 1371,6 17.26 44.90

2183,05 3,70 46.72 183.11 130,16 16 51 11 1163.0 19.30 27,96

1660,01 6.65 26.00 166,96 123,12 16 29 10 860.0 21.37 4.88

1444.58 14,25 357.63 190,12 /16,52 20 34 56 444,6 23,95 334.44

1014,42 18,12 327,81 191.94 112,09 22 41 $ 14.4 25.65 303.32

8_07,09 14,25 296,90 190,12 116,52 24 3? 10 5207,1 23,95 273,71

6194.87 8.85 292.82 186.96 123,12 24 40 31 5194.9 21.57 271,71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1197,0 $GR 601,8 $63 1302,7 8T 23,5 8R 22,9 6$ 28,2

RRT ,4317 RRF .8532 RTF ,6549 CRT .8659 CR$ -,7601CST -,3SS!

SGB 1339,8 R23 ,3329 R13 ,6977 LSA 37,8 MGA 20,8 $$A 2,3

SO1 1231,5 SO2 527.6 THA 15,08 ELI 31.6 EL2 8.5 ALF 44,15

LAUNCH DATE MAY 26 1971 FLIGHT TIME 180.00 ARRIVAL DATE NOV 22 19T1

HELIOCENTRIC CCNIC

RL 151.55 LAL -.O0 LOt. 244.12 VL

RP 212.29 LAP -.85 LOP 21,93 VP

RC 129.850 GL -14.18 GP -5.35 ZAL

PLANETOC[NTRIC CONIC

C5 8.47! VHL 2.910

LNCH AZMTH LNCH TIME

50.00 14 55 12

60.00 16 13 55

7D.OD 17 55 44

$0.00 20 5 21

90.00 22 II 5

100.00 22 48 15

110,00 22 55 10

O|FFERENTIAL CORRECTIONS

TD£ -,2328 TRA -.2032 TC3-1,9357 8AU *Z2Gl

ROE ",2232 RRA .1387 Re3 -,4889 FAU .241T2

FDE ",$494 FRA 2.5270 FC-24,7033 8lP 1442

80( .3221 ERA ,2460 8C3 1.9965 FIP 2288

DISTANCE 427.148 EARTH TO MARS

32.172 GAL 1.$5 AZL 91.27 HCA 137.80 SNA 185.26 ECC ,18415 INC 1.2682 Yl 29.3_9

23.108 GAP 6.52 AZP 89.06 TAL 10.63 TAP 148.43 RCA 151.15 APO 219.38 V2 25.848

77.78 ZAP I09.09 ETS 181.59 ZAE 151.97 ETE 190,63 ZAC 95.58 ETC 276.17 LVI -10,90

DLA -27.67 RAL 328.99 lAD 6637,2 VEL 11.539 PTH 6.39 VHP 3.019 DPA -24.35 RAP 315.67 ECC 1.1394

L-I TIN[ INJ LAT |NJ LONO INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2376.69 -!.22 61.23 178,74 137.58 15 35 49 1578.7 t?.Ot 45,14

2169.97 3.40 47.05 183.17 130.15 16 50 8 1170.0 19.02 28.53

1070.57 8.45 26.56 186.96 123.21 18 28 54 870.6 21.24 5.53

1464.74 13,63 358.61 I90.00 116.82 20 29 46 464°? 23.51 335.T0

1059.29 16.94 330,58 191,60 112.98 22 28 44 59.3 24.96 306.42

6227.25 13,63 298.08 190.00 116,82 24 32 I 522T.2 23.51 275.05

6205,43 8.45 293,39 186,96 123,21 24 38 35 5205.4 21.24 272.35

MIOoCOURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1297.2 SGR 607.5 SO3 1338.4 5T 23.9 3R 22.5 SS 21.2

RflT .4851RflF ,G785 RTF ,?_91 CRY ,8788 CRI ".7440 CSV 0,$592

3GB 1432,4 R23 ,3070 R13 .7449 LSA 37,7 MSA 21.0 56A 2.3

$61 1331.3 362 315,? THA 15.10 EL1 31,8 EL2 8.t ALF 42,97

LAUNCH DATE MAY 26 1971 _LIGHT TIME 18Z,OO ARRIVAL DATE NOV 24 19Tt

HELIOCENTRIC CONIC

ML 131.53 LAL -,00

RP 212.57 LAP ".82

RC 152,153 GL -13,95

PLANETOCENTRIC CONIC

C3 8.411 VHL 2.900

LNCH AZMTH LHCH TIME

50,00 14 55 38

80.00 16 12 38

?0.00 17 53 10

80.00 19 59 53

90.00 22 0 20

100.O0 22 42 44

110.OO 22 52 36

DIFFERENT IAL CORRECTIONS

IOE -.2375 TRA -.1613 TC3-2,1794 8AU ,2521

RDE -.2176 RRA .1412 RC3 -,5269 FAU .24674

FOE -.6198 FRA 2.6120 FC-25.5951 8SP 1683

BD[ .3221 BRA .2298 BC3 2.2422 FSP 2347

DISTANCE 431.537 EARTH TO WARS

LO_ 244,12 VL 32.188 GAL 1.61 AZL 91,25 HCA 139.00 3NA 183.19 ECC ,18375 INC !.2451 Vl 29,399

LOP 23,13 VP 23,066 GAP 6.33 AZP 89.06 TAL 10.44 TAP 149,44 RCA 151.16 APO 219.22 V2 25.815

GP "5,53 ZAL 78,11 ZAP 107.03 ETS 181.41 ZAE 149.94 ETE 190.20 ZAC 95.49 ETC 275.98 LVl -10,48

DLA -27.36 RAL 329.26 RAD 6637,Z VEL !1.337 PTH 6.39 VHP 2.g64 OPA -24,7? RAP 314.82 ECC 1.1384

L-! TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT [MJ 2 LONG

2382.42 -1.51 81.47 178.86 137.56 15 35 21 1382.4 16.73 45.40

2177,62 3.06 4?,42 183.25 130,20 16 48 55 1177.6 18.71 28.74

1881.96 8.03 27.17 186.97 123,31 18 24 32 882.0 20.88 6.22

1485.33 12.gg .01 189,91 117.12 20 24 38 485.3 25.05 337.13

I096,90 15.93 332.87 191,35 1t5,88 22 18 36 96,9 24.33 308.99

6247.84 12,9g 29g.28 189.91 117.12 24 26 52 5247.B 23.05 276.41

6215,84 8,03 294.00 185,97 123,31 24 36 13 5216.8 20.88 2?3,04

NID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1407.5 SGR 613,9 $63 1372,2 $T 24.5 SR 22,0 $S 28.9

RRT ,5341 RRF ,7029 RTF .7540 CRT .8912 CRS -.7254 CST -.3595

6GB 1535,5 R23 .2840 R15 ,7835 LSA 37,5 MSA 21.2 SSA 2.3

SG1 1450.6 SG2 503.5 THA 14,96 EL1 31,9 EL2 7.6 ALF 41.82
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE MAY |1 19TI

M[LIO¢[HTRIC ¢_lC

NL 131.33 LAL -o00

RP 2IR.SI LAP -,78

NC 134.475 GL "|3.?3

PLANETOCENTRIC CONIC

C3 8.336 VNL 2,891

LHCN A2MTH LNCH TIME

50.00 14 SS 3

SO.DO 16 11 IT

?O.OO IT 50 30

80.00 19 54 25

90.00 21 30 49

100.00 22 3T 18

110.00 22 49 36

FLIGHT TINS 184.00 ARRIVAL DATE NOV 26 1971

DISTANCE 435,$29 EARTH TO MARS

LO_ 844.1R VL 3|.18S GAL 1.58 AZL 91.22 HCA 14O,ED SHA 185,13 ECC .18341 INC 1.2t83 Vi 29.399

LOP 24.33 VP 23°024 GAP 6,15 AZP 88.06 TAL 10.23 TAP 150.43 RCA 151.12 APO 216.09 V2 28.782

GP "5,?R 2AL 78.46 ZAP 104.98 ETS 181.21 ZAE 147.90 [T[ 189.80 ZAC 93.39 ETC 875.78 LVI -10.01

DL& "2T,03 RAL 329.55 RAD 8637.2 VEL 11.334 PTH 6.39 VHP 2.952 OPA "25.18 RAP 313.98 ECC 1.1375

L'I Tiff[ INJ LAT IHJ LONG INJ RT ASC IHJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2388.76 "1.02 61,T4 179.00 137.55 15 34 51 1388.8 18.43 45.69

2183.98 2.69 4?.82 183,35 130,23 16 47 43 1186.0 t2.37 29.19

1894.22 7.57 27,82 187.01 123.40 18 22 4 894.2 20.49 6.95

1506.35 12.34 1.22 189,85 117.41 20 19 31 506.4 22.56 338.50

1130.94 14.99 334.g3 191.17 114.26 22 g 40 130.9 23.71 311.30

6268.86 12.34 300.30 189.85 117.41 24 21 45 3288.9 22.$6 277.78

9229.08 ?.57 294.65 187.01 123.40 24 33 46 5229.1 20.48 273.?8

DIFFERENTIAL CCRR[CTIONS HID'COURSE EXECUTION ACCURACY

TOE -.2421 TRA -.1591 TC3-2.4313 2AU .278R SOT 1528.4 8DR 820.8 303 1402.9

ROE -,2118 RRA .1438 RC3 -.5653 FAU .25119 RRT .3785 RRF .7262 RTF .7906

FOE -.5822 FRA 2.8942 FC-26.0241 BIF 1937 3GB 1647.8 R23 .2639 R13 .8148

80E .3211 8RA ,2137 DC3 2.4962 FSP 2406 801 1572,8 SG2 491.4 THA 14,71

LAUNCH DATE NAY R8 IG?I PLIGHT TIH[ 186.00

HELIOCENTRIC CC_IIC DISTANCE 439.722

RL IS1.89 LAL -.00 LOL 244.12 VL 32.162 GAL 1.54 AZL 91.20 HCA 141.30 8HA

RP 213.16 LAP -,75 LOP 25,52 VP 22.983 GAP 5,96 AZP 89,06 TAL 10,01 TAP

RE 138.914 r,d. -13.49 GP -5.9R ZAL ?8.83 ZAP 102,94 ET3 181.01 ZAE 145.65 ETE

PLANETOCEN?RIC CONIC

C3 8.303 VHL 2.882 OLA -26.1i RAL 329.86 RAD 863?,2 VEL 11,332 PTN 6.39 VHP

LNCN AZMTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

50.00 14 54 25 2395.73 -2.17 62.03 179,17 137.54 15 34 20

80.00 16 g 51 2195.07 2.29 48.25 183.46 130.25 16 48 26

70.00 17 47 44 1907.28 7.08 28.52 187.06 123.50 18 19 31

80.00 19 48 57 1527.82 11.66 2.46 199.80 117.68 20 14 25

90.00 21 42 6 1162.91 14,09 336.84 191.03 !14.78 22 1 29

100.00 22 31 49 1002.29 11.66 323.83 189.80 117.68 22 48 31

!10.00 22 47 10 6242.13 7.08 283.34 187.06 123.50 24 31 12

DIFFERENT IAL CCRRECTiON3 MID'COURSE EXECUTION ACCURACY

TOE -.2458 TRA -.1338 TC3-2.6907 BAU .3062 8GT 1653.0 $GR 628.7 SG3 1431.1

RDE -.2059 RRA .1468 RC3 -.6041 FAU .23511 RRT .6185 RRF .7488 RTF .8202

FOE -.5437 FRA 2.7799 FC-26.5935 88P 2202 $GB 1768.3 R23 ,2473 R13 .8403

BDE .3206 BRA .1988 BC3 2.7376 FSP 2453 SGI 1702.2 802 479.8 THA 14,41

LAUNCH DATE MAY 28 1971 PLIGHT TIME 198.00

HELIC_ENTRIC CONIC DISTANCE 443.917

RL 151.58 LAL -.00 LO(. 244.12 VL 32.]60 GAL 1.51AZL 91.17 HCA 142.59 8HA

RP 215.46 LAP -.?! LOP 26.71 VP 22.942 GAP 5.78 AZP 89.07 TAL 9.77 TAP

RC 139.171GL -13.23 GP -6.12 ZAL 79.23 ZAP 100.91 [TS 18o.81ZAE 143.80 ET[

PLANETOCENTRIC CONIC

C3 8.258 VHL 2.874 OLA -26.29 RAL 330,18 RAD 8637.1 VEL !1.330 PTH 6.38 VHP

LNCH AZMTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

50.00 14 53 44 2403.31 -2.36 62.35 179.34 137.52 15 33 47

60.00 16 8 21 2294.88 1.86 48.72 183.59 130.27 16 45 6

?0.00 17 44 51 1921.12 6.56 29.25 197,13 123.59 18 16 52

80.00 19 43 30 1549,72 10.97 _.71 189.78 117.95 20 9 20

90.00 21 33 58 1183.59 13.20 338.66 190.93 115.24 21 33 50

100.00 22 26 22 1024.19 10.97 325.08 189.78 117.95 22 43 26

110.00 22 44 17 8255.98 6.36 299,07 187,13 125.59 24 28 35

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

YDE -.2469 YRA -.1069 TC3-2.9468 8AU .3331 3GT 1779.5 S_ 658.9 803 1461.6

ROE ".2005 RRA .1488 RC3 ".8482 FAU ,2800| RRT .6597 RRF .7714 RTF ._,_89

FDE -.5242 FRA 2.8299 FC'2T.2807 DIP 2493 309 1890,7 R23 .2267 RI3 .8953

DOE .31?8 ERA .1832 BC3 3.0173 FSP 246? SGI 1932.1 302 496.9 TNA 14.25

LAUNCH DATE MAY 26 1971 PLIGHT TINS 190.00

NELIO£ENTRIC CONIC

RL 151.55 LAL -.00

RP 213.77 LAP -.68

RC 141.545 GL -12.95

PLANETOCENTRIC CONIC

C3 8.214 VML 2.868

LNCH AZHTN LNCH TIME

SO.O0 14 53 I

80.00 IG 8 46

70.00 17 41 51

80.00 19 36 2

go.o0 21 28 ?

100.00 22 20 54

110.00 RR 41 17

DISTANCE 448.111

L04. 244.12 VL 32.139 GAL 1.47 AZL 91.14 HCA 143.77 3MA

LOP 27.90 VP 22.902 GAP 5.81 AZP 89.09 TAL 9.52 TAP

GP -6.33 ZAL 79.86 ZAP 98.90 [T6 180.39 ZAE 141.76 ET£

DLA -25.86 RAL 330.53 RAD 6637.1 VEL 11.328 FTH 6.38 VHP 2.880 OPA -26.44

L-I TIME INJ LAT IHJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN

2411.57 -2.97 82,89 179.54 137,51 15 33 12 1411.6

2215.45 1.40 49.22 183.74 130.28 16 43 41 1213,4

1935.84 8.00 30.03 197.22 123.69 16 14 7 935.6

1572.19 10.25 4,g9 189.79 118.29 20 4 14 572.2

1223,$3 12.32 340.43 190.86 115.66 2! 46 31 223,6

1046.67 10.25 326.36 189.79 118.20 22 38 21 46.?

8270.?0 6.00 296.83 187.22 123.69 24 23 42 3270.7

DIFFERENTIAL CQRRECTION8

TOE -.2510 TRA ",0834 TC3"3.2337 IAU .3629

ROE -.1930 RRA .1532 RC3 ".6823 FAU .26118

FOE -.4368 FRA 2.9449 FC'27.3278 BSP 2747

60E .3166 8RA .1744 Be3 3.3050 FSP 2544

RID-COURSE EXECUTION ACCURACY

8GT 1929,2 3GR 846.4 SG3 1477.0

RRT .6962 RRF .7903 RTF .8629

8GB 2034.6 R23 .2235 R13 .8769

801 1982.5 SG2 457.5 THA 13.69

ORBIT DETERMINATION ACCURACY

ST 24.7 8R 21.5 88 27.9

CRT .9026 CR8 ".7032 CST ".3555

LSA 37.2 MSA 21.5 8SA 2.3

ELI 31.9 EL2 7.2 ALP 40.72

ARRIVAL DATE NOV 29 1971

EARTH TO MARS

185.01 ECC .19314 INC 1.1975 Vl 29.399

151.40 RCA 151.19 APO 218.98 V2 25,?49

189,43 2AC 85.28 ETC R?S.S9 LVl -9.88

2.924 DPA -25.60 RAP 313,13 ECC 1,1367

PO C3T TIN INJ 2 LAT INJ 2 LONG

1363.? 16.09 48.01

1195.1 19,00 29.68

907.3 20.0? 7.73

$2?.8 22.05 339,90

162.9 23,10 313.44

2.3 22.03 301.26

5242.1 20.0? 274.$8

ORBIT DETERNINATION ACCURACY

8T 24,9 SR 21.0 93 27.?

CRT .g12g CR8 -,6803 CST -.3504

LEA 36,g MSA 21.7 SDA 2.3

ELI 31.9 EL2 6.7 ALF 3g,70

ARRIVAL DATE NOV 30 1871

EARTH TO MARS

163.08 [CC .18292 INC 1.1716 Vl 29.399

I32,36 RCA 151.21APO 218.gl V2 25.714

I99.08 ZAC 95.17 ET¢ 2?5,40 LVI -g.10

2.g00 DPA -26,02 RAP 312.29 ECC !.1359

PO C3T TIN INJ 2 LAT INJ 2 LONG

1403,3 15,72 45.35

1204.9 17.60 30.20

921.1 19.62 S.SS

549.? 21.52 341.30

193.6 22.48 315.47

24.2 21.52 502.6?

5256.0 19,62 275,38

ORBIT OETERMINATION ACCURACY

9T 25.0 5R 20.6 SS 27,7

CRT ,9235 CRi -,i?UI CIT ".5151

LSA 36.7 NSA 21.5 SEA 2.$

ELI 31.8 EL2 $.2 ALF 39.09

ARRIVAL DATE DEC 2 197]

EARTH TO MARS

I83.05 ECC .18276 INC 1.1444 V1 29.399

153.30 RCA 151,23 APO 218.87 v2 25.680

188,76 ZAC g5.05 [TC 2?5.20 LVI -8.64

RAP 311,46 £CC 1.1352

INJ 2 LAT INJ 2 LONG

1§.32 46,?3

17.17 50.?6

19.14 g,43

20.g6 342.74

21.85 317.45

20.g6 304.11

1g.14 276.25

ORBIT OETERMINATION ACCURACY

8T 25.4 8R 20.0 99 2?.4

CRT .g2gg CRS ".6100 CST -.3191

LEA 33,9 MIA 22.4 SSA 2.3

ELI 31.8 EL2 5.9 ALP 37.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE NAY 89 1971

HELIOCENTRIC CONIC

8L ISl.l| LAL ",00

RP t|4.DI LAP ".14

RC 143.936 GL "!|.96

PLANETOCENTRIC CONIC

C3 8.1Y4 VHL 8.8S9

LNCH AZNTN LNCN TIME

SQ,OQ 14 $2 14

90.00 IG S S

70.00 17 38 45

8O.OO 19 32 33

90.00 21 ]8 38

100.00 22 15 25

110.00 22 38 11

FLIGHT TIME IBE,OD ARRIVAL OAT[ DEC 4 1971

DIITANC[ 491.300 EARTH

1.43 AZL 91.12 NCA 144,00 8MA lOS.D4 ECC .1928| INC

TO MARl

LCH. 844,12 VL 32,119 GAL I,Ill? V! t9,}J9

LOP 29,08 VP 22,862 GAP S,43 kZP SS,D9 TAL 9,_l TAP 1|4,22 RCA 151.25 APO 228,84 Vl RI,14l

GP "9.SS ZAL 80.10 ZAP 91.t| (TI 180.37 ZA[ 139.78 ETE 188.49 ZAC 94.91 ETC 2?5.01 LVl "8.18

DLA -25.42 RAL $30.89 RAD 6637,! VEL !1,326 PTN 6,38 VNP 2.883 DPA -29,96 RAP SID,GS ECC 1.1845

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IRJ 2 LONG

2420.48 "3.42 93.07 1T9.76 137,48 15 32 34 1420.S 14.89 47.|3

2226.74 .DO 49°76 183.91 130.29 18 42 !I |229.7 18.71 31.35

1951,35 5.42 30.85 187.32 123.77 19 11 16 951.3 18.8S 10.$4

1595.14 9.51 6.29 189.81 118.44 19 59 8 595.1 20.37 344.19

1253.17 |1.45 342.15 190.82 116.04 21 $9 29 258.2 21.20 319.S?

1069.61 9.51 327.66 109.81 118.44 22 33 15 6g.6 20.$7 3US.S6

6286.21 5.42 29?,67 187.32 128.77 24 22 $7 5289.2 18.63 277.18

DIFFERENTIAL CCRRECTION8

TDE -.2319 TRA ",0563 TC3"3,8121 8AU .3919

RDE -.1883 9RA .1588 RC3 -.7233 FAU .26304

rDE -.3750 FRA 3;0193 FC-27.9224 88P 3035

BDE .3127 BRA .1864 9C3 3.5858 FSP 2582

LAUNCH DATE NAY 28 1971

HELIOCENTRIC CONIC

RL 151,85 LAL -,00 LOL 244.12 VL 32.160 GAL

RP 214.39 LAP -.60 LOP 30.26 VP 22.823 GAP

MID*COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 2074,2 6DR 689,E 603 1497.4 ST 28.4 89 10,4 $8 27.9

RRT ,7160 RRF .8095 RTF .8792 CRT .9372 CR3 -.$818 CRY -.2869

6GB 2175,6 923 .2138 RI3 .8910 LGA 38.2 MBA 22.7 884 E.$

501 2129.3 902 446.5 THA 13.37 ELI 31.5 ELE 5.5 ALF 38.8S

FLIGHT TINE 194.00 ARRIVAL DATE DEC 6 1971

DISTANCE 456.502 EARTN TO NARS

t.36 AZL gt.o9 HCA 146.14 6NA 165.05 ECC .18289 INC 1.0852 Vl 29.399

5.26 AZP 89.10 TAL 8.98 TAP 135.12 RCA 151.26 APO 218.84 V2 25.609

RC 146.344 GL -12.36 GP -6.77 ZAL 80.57 ZAP 94.94 ET$ 180.13 ZAE 137.70 ETE 188.1S ZAC 94.76 ETC 274.83 LVI -7.71

PLANETC)CENTRIC CONIC

C3 8.138 VHL 2.853 DLA -24.94 RAL 331.26 RAO 6637.1 VEL 11.325 PTH 6.38 VHP 2.849 DPA "27.27 RAP 309.85 ECC 1.1339

LNCH AZNTH LNCH T/ME L-I T/HE INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CGT TIM INJ Z LAY INJ 2 LONG

SO.GO 14 51 23 2430.07 "3.90 63.47 179.99 137,45 /S 31 53 1430.1 14.42 47.96

60.00 16 3 18 22_.81 .37 SD.34 184.09 130,30 16 40 37 1238.8 16.21 31.98

70.00 17 35 31 1967.68 4,80 31.70 187,44 123.80 18 8 19 967.7 18.08 11.26

60.00 19 27 3 1610.93 0,74 7.62 189.85 |18.86 |9 54 I 818.6 19.T6 645.99

DO.DO 21 11 15 1282.53 10.56 343.86 190.81 116,39 21 32 38 282,5 20.54 321.27

100.00 22 6 54 1093.11 8.74 628.98 189.88 118.66 22 28 8 93.1 19.76 807.03

110.00 22 34 57 1014.50 4.80 320.62 187.44 123.86 22 51 52 14.5 18.08 300.21

DIFFERENTIAL CCRREC?ION9 N]D'COURSE EXECUTION ACCURACY

TOE -.2505 TRA -.0288 TC3"3.795T BAU ,42|_ $GT 6224.2 6GR 667.9 $03 IS|3.6

RUE ".1794 RRA .1403 RC3 ".7943 FAU .26344 RRT *_27 RRF .8277 RTF .8924

FD2 -.3127 FRA 3.0939 FC-28.2380 BSP 3321 SG8 E322.3 923 .2066 913 .9024

BDE .3081 BRA .1628 Be3 3.8719 FSP 2603 90| 2281.0 802 436.1 THA 13.06

LAUNCH DATE MAY 20 lgTl FLIGHT TItAE _g8.gO

HELIOCENTRIC CONIC DISTANCE 460.697

EL 151,SS LAL -.00 LOL 244.12 VL 32.181GAL 1.34 AZL 91.05 NCA 147.32 8HA

RP 214.72 LAP -.37 LOP 31.44 VP 22.784 GAP 3.09 AZP 89.|1 TAL 8,89 TAP

RC 148.770 GL -1|,98 GP -?.00 ZAL 8|.07 ZAP 93.00 ETS 179.88 ZAE 135.69 ETE

PLAN[TOCENTRIC CONIC

C3 0,105 VNL 2.847 DLA -24.44 RAL 331,84 RAD 8837,1VEL 11.323 PTN 6.38 VHP

LNCH AZNTH LNCH T/NE L-[ T/ME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ

50.00 14 50 28 2440.38 -4.42 83.90 180,23 137,42 15 31 S

60.00 18 1 25 225/.68 -.20 50.95 184.28 tS0.30 16 38 56

70.00 17 $2 10 1984.87 4,15 32,6! 187,57 123.93 18 S 15

80.00 18 21 29 1642.73 7.95 8,97 189.9! !18.87 19 48 52

90.00 21 4 4 1311.89 9.87 345.58 190.83 116.70 21 28 58

100.00 22 4 21 11/7.20 7.9S 330.34 189.91 118,87 22 22 58

110.00 22 31 36 1031.69 4.15 $21.52 187.57 123,93 22 48 48

OIFF[R(NT 1AL CQRRECTION8 N|OoCOURSE EXECUTION ACCURACY

YDE -,2477 TRA ,0004 ?C3-4.0807 2AU .450? 3GT 2376.3 SGR 879.0 SG3 1523,S

ROE -.1720 RRA .1642 Re3 ",8039 FAU .26908 RRT .7686 RRF ,8444 RTF ._50

FOE -.2374 FRA 3.1847 FC-28.4228 DSP 3619 SUB 2471.5 923 .2014 913 .9117

ODE .3015 ERA .1642 8C3 4.1591FSP 2634 SGI 2434.5 SG2 425.9 TNA 12.75

LAUNCH DATE MAY 28 19?1 FLIGHT TINE lgS.OD

N¢LIOCENTRIC CONIC

RL 151.55 LAL -.DO

8P 215.04 LAP -.58

RC 151.211GL -I1.61

PLANETOCENTR/C CONIC

C3 8.078 VHL 2.842

LNCH A2MTN LNCN TiRE

50.00 14 4g 27

60.00 18 59 24

?O.OO 17 28 40

80,00 19 15 51

90.00 2Q 56 57

100.00 21 58 43

liD.DO 22 28 7

DISTANCE 464.891

L04. 244,12 VL 32.183 GAL 1,29 AZL 91.02 HCA _48.49 8NA

LOP 32.It VP 22.745 SAP 4.93 AZP 89.13 TAb 8.38 TAP

GP -7,25 ZAL 81.58 ZAP 91.09 ETS 179.63 ZAE 133,70 ETE

DLA -23.90 RkL 332,04 RAD 8637.0 VEL 11.322 PTN 8.38 VHP 2.830 DPA "28.11 RAP 308.33

L-| TINE INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH /NJ TIME PO CST TIN INJ 2 LAT

2431.42 -4.97 64.36 180.49 t37,38 1S 30 18 1451.4 IS.37

2268.38 -.80 $1.61 184,49 130.29 18 37 9 1265.4 15.10

2002.93 3,46 33.55 187.72 124,00 18 2 3 1002.9 16.89

1667.48 7.14 10.35 189.98 119.07 19 43 38 667.5 18.44

1341.43 8.76 347.25 190.86 117.00 21 19 18 341.4 19.13

!141.95 7.14 331.72 189.98 119.0? 22 I? 45 141.9 18.44

1049.75 3.46 322.47 187.72 124.00 22 43 36 49.8 16.89

DIFFERENTIAL CCRRECTION$

TDE -.2433 TRA .O30D TC3-4.3711 6AU .4807

NOR ".1646 RRA ,t_84 RC6 -,8464 FAU .26683

FOE -.1570 FRA 3.2319 FC-28.60?9 BSP 3911

BOG .293? DRA .1710 BC3 4.4523 FSP 2647

MID-COURSE EXECUTION ACCURACY

8GT 2533.2 SOR 692.1 SG3 1534.1

RRT ,T884 RRF .8604 RTF .g120

SUB 2626.0 923 .1973 913 .9196

SGI 2592.9 SG2 416.0 THA 12.48

CRBIT DETERNINATION ACCURACY

ST 25.4 68 18.8 88 t?.1

CRT .943? CR6 -.5482 C�T -.2?9?

L6A 34,6 N�A 23.1 66A _,6

ELI 31.2 EL2 S.1ALF 36.08

ARRIVAL DATE DEC 8 1671

EARTH TO MAR8

183.07 £CC .18237 1NC 1.0531 VI 29.398

IS6.00 RCA 131.28 APO 218,88 V2 23.5?3

|87.$1 ZAC 94.80 ETC 274.65 LVI -?.24

2.838 DPA -27.69 RAP SOg,08 ECC 1.1334

T|ME PO C$T TIN [NJ 2 LAT INJ 2 LONG

1440.4 13,92 48.02

125/,? 15.$8 32.6S

984.9 17.51 12.29

642,? 19,12 347.18

31t,9 tg.84 323.14

1/7.2 19.12 308.53

31.7 17.51 301.21

ORBIT DETERNINATION ACCURACY

8T 25.2 $R 18.2 38 27.1

CRT ,9495 CRS -,3000 CII -.2418

LSA 33.7 NSA 23.5 88A 2.3

ELI $0.7 EL2 4,? ALF 35,$8

ARRIVAL DATE OEC 10 1971

EARTH TO MARS

185.10 [CC ,IS261 ]NC 1.018? Vl 29.399

136._? RCA ISt,30 APO 218.80 VE 28. S$6

187.66 ZAC 94,42 ETC 274.4? LVl -8,?G

ECC 1.1328

INJ 2 LONG

48.$1

33.$8

13,$3

348.88

32S.01

310.08

302.25

OROIT DETERNINATION ACCURACY

ST 24,8 $R 17.5 $8 27.1

CRT .9548 CR9 ".4522 CST -.2132

LSA 32,8 NSA 24.0 $SA 2.3

ELI 30.1 EL2 4.3 ALF 34.?1

1475



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE MAY 26 1t?| FLIGHT TIN[ 200.DO ARRIVAL DATE DEC IS 1471

HELIOCENTRIC CONIC DISTANCE 4ll,Ol| [AmYH TO HAll

RL 1SI.SS LAL ",00 LOL $44,1| VL 3Z.IIS GAL 1,24 AlL SO,iS HCA 14R,li 8MA IiS, 14 ECC .18268 IN¢ .1822 Vt IS,SiS

RP 218.37 LAP °.SD LOP 34,78 VP 22,?07 GAP 4,?6 AZP 29,15 TAL i,OI TAP IS?.?S RCA 1S1,32 APO Ill.iS V2 2S,4RS

RC 133oiit iL -11,|1GP -?,SO ZAL St,re ZAP 8i.22 ET8 ITS.ST ZA[ 131.73 EYE 187,42 ZAC 94,23 [TC 274,3D LVI -6.28

PLANEYO¢ENTRI¢ CONIC

C3 8.049 VML 2.857 DLA -23,$3 RAL $32,44 NAB ti37,O V[L 11.321PTH G,37 VHP 2.$23 DPA °22.32 RAP 3DT.R! ECC t,132S

LNCH AZMTH LHCM TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

SO.DO 14 48 20 2463.23 -3.36 G4,S6 t80.78 137.33 15 2g 24 1463.2 t2,Tg 49.D3

60.00 15 S? 14 227g.g4 -1.44 52.30 184.71 130.28 16 35 18 1279.9 14.50 34.11

?O°OO IT 25 2 2021.91 2,74 34.55 187.88 124.08 17 38 44 1021.9 16.24 t4.41

60.00 19 10 9 1692.63 6.29 11.77 190.08 119.25 19 38 22 692.9 17.73 35D.23

90.09 20 49 52 1371.28 7.84 348.95 190.91 117.26 21 12 43 371.3 18.38 326.08

lOG.DO 21 53 1 1137.40 6.29 333,t4 190.08 !19,25 22 12 28 167,4 17.T3 311.61

110.00 22 24 28 1068.73 2,74 323.43 187.88 124.03 22 42 17 68.? 16.24 303.33

DIFFERENTIAL CC_RECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.23T2 TRA .OSO$ TCS-4.6616 BAU ,3107 6GT 2691.4 SGR ?O6.O SG3 1540.0 ST 24.4 SR 16.8 SS 2?.2

ROE -.1563 RMA .1728 RC3 -.6669 FAU .26683 RRT .8083 RRF .6752 RTF .9195 CRT .giRD CRS -.4028 CST -.16Dg

FD[ -.0737 FRA 3.2935 FC-28.6997 DiP 4211 SGB 2782.5 R23 .1946 R13 .9262 LSA 31.9 MSA 24.4 SSA 2.3

BD[ .2841BRA ,1830 6CS 4.7436 FSP 2659 SGI 2752.6 SG2 406.4 THA 12,24 ELl 29.3 ELI 4.0 ALF 34.t6

hAUNCH DATE MAT 26 1971 FLIGHT TIME 202.00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CCNIC DISTANCE 473.276 EARTH TO MARS

RL 151.55 LAL -.DO LO(. 244.12 VL 52.166 GAL 1,19 AZL 90.94 HCA 150.83 8HA 165.12 [CC .1828D INC .9431 Vt 29.399

RP 215.71 LAP -.46 LOP 34.95 VP 22.669 GAP 4.60 AZP 89,18 TAL 7.T4 TAP 158,57 RCA 151.34 APO 219.04 V2 25.461

RC 156.143 _d. -ID.77 _P "7.77 ZAL 62.68 ZAP 87.38 ETS 179.06 ZAE 129.78 [TE 167.20 ZAC 94.02 ETC 274.13 LVI -5.$0

PLANETOCENTNIC CONIC

C3 8.026 VHL 2.833 DLA -22.72 RAL $32.85 RAD 6637.0 VEL 11.320 PTN 6.3? VHP 2.623 DPA -28.94 RAP 306.93 ECC 1.1321

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

SO.DO 14 47 ? 24T5.87 -6.19 65.40 181.04 137.27 13 28 23 1475.9 12.17 49.59

SO.DO 15 54 58 2295.41 -2.12 53.04 164.94 130.25 16 33 14 12g5.4 13.85 34.6D

TO.DO 17 21 13 2041.84 1.97 53.59 188.05 124.10 17 55 IS 1041.8 15.55 15.54

SO.DO 19 4 20 1719.17 5.42 13.22 190,t8 119.41 19 32 59 ?IS.2 16.99 351.64

go,DO 20 42 47 1401.59 6.89 350,67 lgO.gg t17.50 21 6 9 401.6 I?.SD 328.76

IDO.OD 21 47 11 1193.64 5.42 554,59 190,18 liD,41 22 7 3 193.6 16.96 313.20

|ID.DO 22 20 40 1068,66 1.97 324.51 186.05 124,10 22 38 48 08.7 15.55 S04.46

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ -.2283 TRA .ogle TC3-4.9322 BAU .3407 6ST 2230.9 6DR 720.7 SO3 1442.D 6T 23.7 6R 16.1 88 27.S

RD[ -.1478 RRA .1775 RC3 -.9316 FAU ,26610 RRT .8262 RRF .R668 RTF .9236 CRT .9629 CR2 -o3503 CIT -.14?1

FD[ .OISD FRA 3.3526 FC-IS,?O22 SiP 4514 8GB 264D,6 R23 .1934 R!3 .2316 LSA 30,9 MSA 24.9 S8A 2.3

BDE .2721 ERA .1992 BC3 5.0391 FSP 2668 8G1 2213.6 SG2 397.3 THA 12.02 ELI 28.4 EL2 3.6 ALF 33.78

LAUNCH DATE NAY 26 1971 FLIGHT TIME 204.00 ARRIVAL DATE DEC 16 1971

HELIOCENTRIC CONIC DISTANCE 477.469 EARTH TO MARS

RL 151.54 LAL -.OO LOL 244.12 VL 32.I72 GAL 1.14 AZL gO.8D HCA 151.99 SMA 185.25 ECC .18296 INC .9015 Vt 29.399

RP 216.04 LAF -.42 LOP 36.11 VP 22.631 GAP 4.44 AZP 89.20 TAL 7.40 TAP 159.39 RCA 151.38 APO 219.14 V2 25.424

RC 158.$31 GL -10.30 GP -6.05 ZAL 03.25 ZAP 85.38 ETS 178.80 ZAE 127.86 ET( 186.98 ZAC g3.?g ETC 273.98 LVI "5.31

FLANETOCENTRIC CONIC

C3 8.006 VHL 2.830 DLA "22.D? RAL 333.26 RAD 6637,0 VEL 11,316 PTN 6.37 VHP 2.624 DPA -29.3? RAP 308.20 [CC 1,1318

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH

50.00 14 45 46 2469.37 -6.87 65.9? 18t.33 137.20 15 2? 15

SO.OO 15 52 31 2311.84 -2.85 53.83 185.12 130.22 18 31 3

70.00 17 17 14 2062.79 |.|? 36.68 184.23 124.14 l? 3I 37

80.00 i8 56 25 1742.28 4.51 14,72 190.30 1t9.55 19 27 29

gO.DO 20 35 39 1432.4R 3.91 332.42 181.07 117.71 20 56 32

too.Do 21 41 14 1220,73 4.51 338.09 190.30 119.55 22 ! 35

110.00 22 tS 40 1109.61 1.17 325.60 186.23 124.14 22 55 tO

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2172 TRA .1247 TC3-S.2413 |AU .3707 8ST 30Io.g $GR 737.3 363 1342,4

ROE -.1369 RRA .t827 Re3 *.9?64 FAU .2i506 RRT .8428 RRF .SOLD RTF ._aOS

FOE .1162 FR4 3.4108 FC-II.SSD6 |SP 4819 3GB 5099.9 R23 ,1930 RI3 .R384

SOt .2578 6RA .2212 BC3 5.3515 FSP 26?2 SOl 50?5.4 3G2 388.5 TMA 11.25

LAUNCH DATE MAY 26 tg?t FLIGHT TIME 208.00

HELIOCENTRIC CONIC DISTANCE 481.859

RL 151.55 LAL -,00 LOL 244.12 VL 32,176 6AL t.og AZL 90.86 HCA 153,13 6MA

RP 216,34 LAP -,39 LOP 37.27 VP 22.594 GAP 4.29 AZP 89.24 TAL ?.DR TAP

tic 161.134 6L -9.79 GF -8.36 2AL 83.85 ZAP 83.82 ET3 178.50 ZAE 125.97 ETE

FLANETOCENTRIC CONIC

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1489.4 11.51 50.18

iSlI.8 13.15 35.73

1062.8 14.81 16.72

746,3 16,20 353.4S

432.5 iS.?g 33D.$7

220.7 16.20 314.83

109.6 14.81 305.14

ORBIT DETERMINATION ACCURACY

ST 22.8 SR 15.3 83 28,1

CRT .gESS CRI -.2970 COT -.11S8

LSA 3O.O MSk 23.2 S34 2.3

ELI 27.3 EL2 3.3 ALF 35.32

ARRIVAL DATE DEC 18 1971

EARTH TO MARS

183.31 [CC .18315 INC .8534 Vi 29.399

160.20 RCA 151.37 APO 21R.23 V2 21.381

188,78 ZAC g3,53 ETC 273,83 LVI -4.$2

C3 7.gRD VHL 2.627

LNCH AZMTN LNCN ?iH[

SO.O0 14 44 16

60.00 15 49 $3

TO.0D 17 13 2

80.00 18 32 tS

60.00 20 26 23

tO0.O0 21 31 ?

110.D0 22 12 24

DIFFERENT IAL CCRRECTION6

TOE -.2039 TRA .1573 TC3-5.5296 8AU .600?

MDE -.1296 RRA .1680 RC3-1,0215 FAU ,26334

FDE .2081 FRA 3.4568 FC-28,5326 8SP 5|16

DOE .2417 6RA ,2442 BC3 5.6233 FSP 2664

OLA -21.38 RAL 333,6T RAD 663?.0 VEL 11.318 PTN G,37 VHP 2.62? DPA -29.60 RAP 3DS.SY ECC 1.1313

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2503,61 -?.53 66,58 181.62 137,]! |5 21 56 1503,8 ID,T9 30.81

2326.30 "3.61 14.67 183.43 130.17 16 28 42 1326.3 12.41 36,81

2084,83 .33 3?,63 |$8,42 124.1§ 17 4? 47 1D84.8 14.03 17.95

1774.31 3.37 16.27 190.43 116.66 lg 21 SO ?74,3 15.37 354,14

14Q4,12 4.81 334,2D tRl,t7 !17.89 20 $2 50 464.t IS,93 332.59

1240.78 3.57 337.64 19D.43 119.66 21 54 56 246.8 15.37 314.50

1131,65 .33 326,73 168.42 124,15 22 31 20 131.6 14,03 308.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3|71.g SGR 733,1 $G3 1338,3 ST 21.8 SR 14.S 83 28.T

RRT ,83?6 RRF .8136 RTF ,8353 CRT .86g6 CR8 -.234g CST -.ogg6

SG8 3260.6 R23 .1g37 RI3 ,g404 LSA 26.7 MSA 24.g SEA 2.3

SGI 3238,3 SG2 38D,4 THA 11,?D ELI 26.0 EL2 3,0 ALF 33.3g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DAY[ NAY 26 ti?!

HELIOCENTRIC C_lC

RL 151.99 LAL *.OO

RP 216.?$ LAP ".$9

RC 183.648 GL -9.24

PLANEYO¢ENTRIC CONIC

C3 7.97? VNL 2.624

LNCN AZNTH LNCH TIRE

SO.DO 14 42 35

80,09 1S 4? 2

7D,QD 17 I 3?

SO.GO 18 45 S?

90,00 20 22 3

100,00 21 28 49

liD.GO 22 8 3

DIFFERENT IAL CORRECT|ON8

TOE -,1876 TRA .lgO? TC3-S,e2Ds BAU .631]

ROE -.1201 RRA ,1936 RC3-t,D?Q? FAU ,26166

FDE .3098 FRA 3,4989 FC-28,3992 BSP 5420

BOE .2228 BRA ,2719 BC3 5,9181 FSP 2656

LAUNCH DATE MAY 26 ID71

HELIOCENTRIC CCNIC

RL 151,33 LAL ",DO

RP 217,08 LAP -,31

RC 166,178 GL -8,64

PLANETOCENTRIC CCdqlC

C3 7.967 VHL 2.823

LNCH AZNTH LNCH TIME

50,00 14 40 43

80.00 15 43 97

?O,OD 17 3 39

6O.OO 16 39 24

90.OO 20 13 30

lOG.GO 21 22 15

110.00 22 3 21

FLIGHT TIN[ 101,09 ARRIVAL OAT[ DEC 20 1671

DISTANCE 403.647 EARTH TO NARI

LOt. 244.11 VL 32.100 GAL 1.03 AZL 90,91 HCA 134,3] 3NA 133.39 ECC ,11339 INC .9078 VI 29.389

LOP 3Q.43 VP 26.557 GAF 4,13 kZF 89.27 TAL 6.69 TAF 19].00 RCA 151.39 APO 619.35 V2 _S,$47

GP -9,89 ZAL 64.4? ZAP 82,]| [T3 179.]6 ZAE ]24.]] [TE ]66,5R ZAC 93,26 [TC 275.69 LVI -4,32

DLA -20.94 RAL 334.03 RAO 9637,0 VEL |].318 PTN 6,37 VHP 2.832 DPA -30,25 RAP 305.10 [CC l,]$13

L'| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CRT TIN [NJ 2 LAY INJ 2 LONG

2S19.25 -8,36 67,24 181,93 137,0] 15 24 35 1519.3 10.03 91o48

2347.88 -4,43 $3.$9 185,68 130.10 16 26 10 ]347,6 11.62 37,94

2196,05 -,56 39,04 186,62 124,15 t7 43 45 1106,1 13,21 11,24

1803.42 2.59 17,87 190,58 119.76 ]9 16 O 803.4 ]4.50 356,88

1496.63 3,67 356.02 191,29 116,04 20 46 D 499.6 15,03 $34,56

12??.90 2.58 339.24 190.56 119.76 2] 50 6 277.9 14.50 318.22

1154.97 -,SS 327.96 ]68.62 124.]5 22 27 ]8 154.9 13.21 308,14

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT SS$5,5 Sr_ 775,7 SG3 1534.1 87 20,6 SR 13,7 58 29,5

RRT ,8?16 RRF ,9247 RTF ,9395 CRT o9719 CRS -.2150 CST -,0912

SGB 3424.5 R23 .1949 R]3 ,9441 LSA 30.0 NSA 24.0 88A 2.S

SGI 3404.2 $G2 372.6 THA 11,60 EL1 24.6 EL2 2,7 ALF 33,41

FLIGHT TIRE 210.00 ARRIVAL DATE DEC 22 1871

DISTANCE 490,033 EARTH TO MARS

LCX. 244,12 VL 32,]85 GAL .98 AZL 90,76 HCA 155,46 SNA 185,47 ECC ,18365 INC ,7549 Vl 29,399

LOP 39,58 VP 22,520 GAP 3,99 AZP 89,31 TAL 6.32 TAP ]61,78 RCA 151,41 APO 219,53 V2 23,308

GP "9.02 ZAL 85.10 ZAP 80.44 ETS ]7?.84 ZA( 122.27 ETE 186.40 ZAC 92.95 (TC 273.55 LVI -3.80

DLA -19.64 RAL 334.49 RAD 6637.0 V(L 11.317 PTN 6.37 VHP 2.640 DPA -30.71 RAP 304.58 ECC 1.1311

L-I TIN[ INJ LAT INJ LONG ZNJ RT A$C INJ AZNTH ]NJ TIN[ PO C8T TIN INJ 2 LAT INJ R LONG

2535,80 -9,19 67.95 182,24 136,89 13 22 59 1539,6 9,21 52,18

2367.66 -].SO S6.51 lBS,t5 130.01 16 23 24 1367.7 1O.?? 38.81

2182,$8 -1,49 40,32 188,82 124.13 ]7 39 28 1132,6 12,32 _0,38

1833,73 |,56 19,54 190,73 119,82 ]9 9 57 838,8 13,57 398,18

1530,20 2,79 357,90 191.41 118.15 20 39 0 530,2 14.08 336,56

1308.22 1,56 340,91 190,73 119,92 21 44 4 308,2 13.57 320,00

1179.38 -|,49 329.24 188,82 124.13 22 23 1 I79.4 12.32 809.9|

DIFFERENTIAL CCRRECTION$

TOE -.1673 TRA ,2232 TC3-S,|OL_ BAU .6208

ROE -.1095 RRA ,2003 RC3-1.1167 FAU ,25685

FOE ,4222 FRA 3,5406 FC-28,126? BSP 5718

60( .2001 8RA ,3014 8C3 6.2037 FSP 2636

LAUNCH DATE NAY 28 1971

HEL|OCENTRIC CONIC

RL 151,55 LAL -.DO

RP 217,43 LAP ",28

Re 168,717 GL -?,99

PLANETOCENTRIC CONIC

C3 7,961 VHL R.622

MID-COURSE EXECUTION AccuRACY OR|IT DETERMINATION ACCURACY

8GT 3495.S 8GR 796.9 8G3 1328.3 8T 19.2 8R 12,9 89 30,8

RflT .8836 RRF .9346 RTF .g425 CRT .gTSO ¢flS -,1799 C6T -,0913

806 3585.2 R23 ,1978 R]3 .9468 LSA 30.9 MSA 22.6 83A 2.3

861 3566,3 802 863,8 THA ll.S] ELI 23.0 EL2 2.3 ALF 33.SR

FLIGHT TIHE 212,00 ARRIVAL DATE DEC 24 1971

DISTANCE 494.2]6 EARTH TO MARS

LOL 244,12 YL 32,190 GAL ,92 AZL 90,70 HCA 156.61 8NA 165,56 ECC .18395 ]NC .8972 Vl

LOP 40.73 VP 22.484 GAP 3.83 AZP 89.36 TAL 5.94 TAP ]62.35 RCA 151.42 APO 219.89 V2

GP -9,40 ZAL 85,73 ZAP 78,9| ET$ |77,48 ZA[ ]20.47 ETE 186,23 ZAC 92,62 ETC 2?3.43 LVi

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT

50.00 14 38 37 2553,56 "lD*06

60.00 15 40 33 2398,78 -9.22

TO,DO 16 58 55 2158,49 -2,48

8O.OO 10 32 33 1835.45 ,48

90,00 20 5 41 1565,0] 1.67

lOO.OO 21 15 25 1339.92 .48

liD.GO 21 58 22 1205.31 -2.45

DIFFERENT IAL CORRECTION8

TOE -,1455 TRA .2595 TC3-6.368] BAU .6911

ROE -,O990 RflA .2D?l RC3-I.1717 FAU .25617

FOE .5211FRA S.5?24 FC-27.6561BSP 60]8

eOE ,1780 8RA ,3320 8C3 8.462? FSP 2621

LAUNCH DATE NAY 26 1971

NELIOCENTRIC CONIC

29.399

25.269

-3.Re

1.1310

2 LONG

52.95

39.57

22.01

.47

338.83

321,84

610.93

FLIGNT TIME 2]4.00

OISTANC[ 498.30?

RL 151,55 LAL -,DO

RP 217,79 LAP ",24

Re 171,288 GL "?,27

FLANETOC[NYRIE CONIC

C3 7.958 VML 2,821

LNCH AZNTH LNCH TIRE

50.00 14 36 16

SO,DO 15 36 55

TO.DO 16 53 35

80.0O t8 25 23

go.o0 lg 37 34

100.OO 21 8 14

liD.DO 21 53 1

DIFFERENTIAL CORRECTIONS

TOE ".1176 TRA .2946 TC3-6.6374 8AU .7203

ROE ".0868 RRA .2145 RC3-1.2244 FAU ,25246

FOE .6436 FRA 3.5969 FC-27.4605 BSP 6330

DOE .1462 ERA .3644 8C3 6.7691 FSP 2604

DLA -18,99 RAL 334,08 RAD 6637.0 VEL 11,317 PTN 6,37 VHP 2,850 DPA -31.18 RAP 304,10 ECC

INJ LONG INJ RT ASC INJ AZNTH [NJ TIN( PO CST TIN ;NJ 2 LAT INJ

68.71 182.55 136.75 lS 21 11 1553.6 8.32

57.53 186,21 129.90 16 20 24 1388.8 9,86

41,68 189.03 ]24.07 17 34 54 1158.5 11.30

21,29 190.88 ]19.85 19 3 39 865,4 12.59

359,85 191,56 118.23 20 31 46 563.0 13.08

342.65 180.89 119.85 21 37 45 3_g.9 12,59

330.59 189.03 124.07 22 18 27 205.3 11.38

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3658.6 SGR 821,0 303 1514.1 5T 17.8 3R 12.1 85 SI.Y

RRT ,654? RRF ,8439 RTF ._.54 CRT .9721CRi -,1663 CIT -,1140

806 3749.? R2S .2009 RI3 ,9493 LSA 32.0 MSA 21,0 8SA 2.3

8G] 3732,4 SG2 359,9 THA 11,47 EL! 21,4 EL2 2.4 ALF 35,91

ARRIVAL DATE DEC 26 1671

EARTH TO MARl

165,65 [CC .18426 INC .6348 VlLOL 244,12 VL 32.198 GAL ,83 AZL 90,64 MCA ]57,75 3MA 25,399

LOP 41.87 VP 22.44? GAP 3.63 AZP 89.41 TAL 5.55 TAP 163.30 RCA IS],44 APO 219.86 V2 25,229

GP -9.B0 ZAL 66.42 ZAP 77,23 ET$ 177.10 _A[ 118.70 [TE ]86.06 ZAC g2,25 [TC 273.31 LVI -2.?4

DLA -18.08 RAL 335.2? RAD 8637.0 VEL 1],317 PTH 6.37 VHP 2.862 DPA -31.66 RAP 305.87 ECC t.1310

L-I TIME INJ LAT |NJ LONG INJ RT A3C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

25?2,66 -11.01 69.54 ]82,8? ]36.59 15 1g 9 1572,? ?,3? 53,7?

2411.38 -7.20 58.62 186.48 12g,76 16 17 6 1411.4 8.89 40.$8

2188.02 -3,53 43.12 189.25 123.gg ]7 30 1 1186.D 10.37 23.50

1898,?D -,64 23,10 1gl.05 119,85 18 5? 1 898,7 11,SS 2,39

1601,28 ,SO 1,87 lgl,69 116.28 20 24 16 801.3 12.02 340.?6

1373,17 -,64 344,47 lg1,05 119,85 21 31 8 3?3,2 !1.55 323,75

1232,84 -3,53 332,03 ]89.26 123.g9 22 13 34 232,8 10.37 312.42

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 3816.2 $GR 84?.6 $03 1498.6 ST 16.2 SR ll.2 SS 33.3

RRT .9045 RRF ,9520 RTF .9477 CRT .g638 CR9 -.15go CST -.2010

SG8 3g09.2 R23 .2049 R13 .9516 LSA 33.6 MSA 19.1 $3A 2.4

$01 3893,1 SG2 354.4 THA 11.46 EL! 19.6 EL2 2.4 ALF 34.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAY 29 lt?I

HELIOCENTRIC CONIC

ML 151.59 LAL ".DO

RP !19.1S LAP "._O

RC I?l. Rt9 GL -9.47

PLAMETOCENTRIE CONIC

El 7.861 VHL [.622

LNCH AZNTH LNCM TIME

SO.0O 14 =3 3?

IO.OO 15 32 53

70.00 16 4? 49

eO.O0 18 IT 41

90.00 19 49 4

100.00 21 0 39

110.00 21 4? 16

FLIGHT TIME 216.00 ARRIVAL OAT[ DEC ZR leYl

DI|TANCE 502.576 EARTH TO MARl

LOL 644.12 VL $2.202 GAL .60 AZL 90.57 HCA SIR,It eMA 11|.1i ECC .11464 [NC .1956 VI 29.$9i

LOP 41,01 VP 22,411 GAP S.S3 AZP 89,47 TAL 5.1S TAP 164.09 RCA 1S1,46 APO 2EO.OS V2 29.189

GP -10.25 ZAL 67.11 ZAP 75.?0 [T$ 176.69 ZAE 116.96 ETE 185,90 ZAC 91.83 ETC 273.21 LV! -2.1T

DLA -IT.09 RAL 335.64 RAD 1131.0 VEL 11.3|I PTH 6.3? VHP 2,8?6 DPA -32.20 RAP 303.29 ECC !.1310

L*I TIME INJ LAT INJ LONG IHJ RT k$C INJ AZMTH INJ TIM( PO CST TIM INJ 2 LAT IMJ 2 LONG

2593.2? -12.03 70.44 183.19 136.39 15 16 SO 1593.3 6.34 34.64

2435.65 -8.26 59.81 196.75 129.59 16 13 28 1435.6 1.84 41.17

2213.33 -4.64 44.$9 169.47 123,87 17 24 45 1215.3 9.29 29.08

1933,?5 -1,83 25.03 191o22 119.61 16 SO 1 93=.8 10.41 4.$9

1639.28 -.72 3.99 191.83 118.27 20 16 23 639,S 10.89 142.97

1408.22 -1.83 346.39 191.22 119.81 21 24 7 408.2 10.43 325.78

1212,15 -4.64 133.57 169.47 123.87 22 8 18 262.2 9.29 3lA.OO

DIFFERENT I AL C(_IRECTION8

TOE -.0868 TRA .3296 TC3-6.9334 $AU .7505

ROE ".0743 RRA .222? RE3-1.2692 FAU .24926

FOE .7577 FRA 3.6162 FC-27.1052 86P 6626

BOE .1143 BRA .3978 BE3 T,OSIS FSP 25?5

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT|ON ACCURACY

6GT $978.7 6DR 679.0 603 1484.8 ST 14.9 SR 10.4 II 34.9

RRT .9137 RRF .9996 RTF .9500 CRT .9490 CRS -.1792 CST -.$185

6GB 4074.6 R23 .2087 R13 ,9538 LeA 31.4 MSA 17.1 SIA 2.4

601 4059.5 902 350.1 THA 11.50 ELI 18.0 EL2 2.7 ALF 14.44

LAUNCH DATE MAY 26 1971 FLIGHT TIME 218.00 ARRIVAL DATE DEC 30 19?!

HELIOCENTRIC CONIC DI6TANC[ 506.752 EARTH TO MAR8

RL Ill.S9 LAL ".00 LOt. R44.12 VL 32,208 GAL .74 AZL 90.49 HCA 150.03 8HA 18|.86 ECC .18904 INC .4890 Vl 29.399

RP 218,91 LAP ".17 LOP 44.19 VP 22.375 GAP 3,36 AZP 09,54 TAL 4.75 TAP 164.78 RCA 131,47 APO 2R0,25 V2 25.141

RC 176.400 GL -5.60 GP "10.71 ZAL 87.81 ZAP 74.22 ET6 176.24 ZAE 119.26 [TE 185,79 ZAC 91.37 ETC 273.11 LV[ -1.58

PLANETOCENTMZC EONIC

C3 7.968 VHL 2.823

LNCH AZMTH LNCH TIME

SO.OO 14 30 36

ID.OO IS 29 25

70.00 16 41 16

80.00 18 9 43

90.00 |9 40 6

100.00 20 52 35

liD.DO 21 41 2

DLA -16.02 RAL $39.00 RAO 6637.0 VEL 11.317 PTH 6.37 VHP 2.692 DPA -32.75 RAP 902.96 ECC 1.1311

L-i TIME INJ LAT |NJ LONG INJ RT ASE ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2615.59 -13.12 71.42 183.51 136.16 IS 14 I1 1615.6 5.22 55.59

2461.60 -9.39 61.09 187.03 129.37 16 9 27 1461.6 6.70 AS.14

2246.69 -5.81 46.30 189.69 123.71 17 19 2 1246.7 8.12 26.76

1970.89 -3.09 27.07 191.39 119.71 18 42 34 970.9 9.23 6.49

1679.52 -2.01 6.23 191.98 118.21 20 8 5 679.3 9.66 14S.2e

1449.36 -3.09 348.44 191.39 119.71 21 15 40 445.4 9.23 327.t6

1293.51 -5.83 335.22 189.69 123.71 22 2 35 293.5 8.12 315.68

DIFFERENTIAL CCRRECTiON$

TOE -.0513 TRA .1644 TC3-7.2019 BAU .7805

ROE -.0607 RRA .2117 RC3-1.=490 FAU .24546

FOE .8769 FRA 3.628| FC-26.6719 61P 6913

BOE .0795 BRA .4119 BE3 7,$26? FSP 2538

LAUNCH DATE MAY 26 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY

SGT 4139.1 $GR 913.6 $03 1467.8

RRT .9218 RRF .9663 RTF ,9518

IGB 4231.7 R23 .2133 RIS .9556

SG1 4224.5 SG2 $47.0 THA 11.58

ORBIT DETERMINATION ACCURACY

ST 14.1 SR 9.7 SS 36.1

CRT .9125 CRS ".2262 CST -,4841

LeA 17.6 MSA 19.0 SeA 2.5

ELI lS.? EL2 3.3 ALF 33.56

FLIGHT TIN( 220.00 ARRIVAL DATE JAN I 1972

DISTANCE 510.924 EARTH TO MARS

RL 151.55 LAL -.OO

RP 218.88 LAP -.13

NC 178.981 GL -4.99

PLANETOC(NTRIC CONIC

C3 7.980 VHL 2.$25

LNCH AZHTH LNCN TIME

SO.DO 14 27 9

60.00 15 2S 28

70.00 14 14 48

6O.OD II ! 3

90.00 19 30 $2

100.00 20 43 =S

!!0.00 21 54 15

LOL 244.12 VL 32.219 GAL

LOP 45.28 VP 22.340 GAP

GP -11.27 ZAL 88.56 ZAP

.68 AZL 90.41 HCA 161.16 SMA 185.97 ECC .18546 INC .4046 VI 29.$99

=.24 AZP 89.12 TAL 4.14 TAP 165.50 RCA 151.48 APO 220.46 V2 25.109

72.80 [TS 175.76 ZkE !13,$9 ETE 185.60 ZAC 90.86 ETC 273.02 LVI -.96

DLA -14.65 RAL 3=6.32 RAO 6637,0 V[L !1.318 PTH 8,37 VHP 2,911 DPA -33.SS RAP $02,69 [CC 1,1616

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CeT TIN INJ 2 LAT INJ 2 LONG

2639.80 -14.31 72.50 183.83 135.88 15 11 9 1639.9 4.01 56.60

2490.12 -t0.61 12.49 187.30 129.11 16 4 50 1490.1 5.46 44.51

2280,42 -T.IO 48.09 100,91 123.50 t? 12 4g |280.4 6.86 21.55

2010.46 -4.42 29.25 191.56 119.56 18 34 34 1010.5 7.93 1.72

3721.79 -3.38 8.60 192,14 118.09 19 59 14 721.8 8.36 $47.T2

1484.94 -4.42 350.62 191.56 119.56 21 e 40 484.9 7.93 see.De

1=27.24 -/.lO 337.01 189.91 123,50 21 56 22 327.2 6.86 $17.47

DIFFER£NTIAL CCMRECTIONS

TDE -.0089 TR4 .$985 TCS-7.4572 BAU .Aogl

ROE -.0459 RRA .2415 RCS-1.4157 FAU .Z41OO

FOE 1.0088 FRA S.6282 FC-26.1454 ElF 7209

SO[ .0462 6RA .4659 DC3 7.5904 FSP 2502

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 4295,3 IGR 951.2 SG3 1446.6 ST 14.1SR 9.0 SS $9.0

RRT .R288 RRF .8722 RTF ._J33 CRT ,8486 CflS -.1050 El? -.678|

SGB 4399.4 R23 .2184 RI3 .9570 LeA 40.3 MIA 12.8 SeA 2.1

SGI 4305.8 $G2 345.2 TNA II.?O ELI 11.2 EL2 4.1 ALF 30.51

LAUNCH DATE MAY 2S 1971 FLIGHT TIME 222.00 ARRIVAL DATE JAN S 1972

NELIOCENTRIC CONIC

RL ISI.SS LAL -.DO

RP 219.2S LAP -.09

RC 181.5T2 GL "3.54

PLANETOCENTRIC CONIE

CS 7.996 VHL 2.828

LNEH AZMTH LNEH TIME

SO.DO 14 29 14

60.00 15 17 56

TO.DO tS 27 21

6O.OO 17 II 41

90.00 19 20 16

100.00 20 34 33

110.00 R! 26 47

DISTANCE 5|$,094 EARTH TO MARS

LOL 244.12 VL 32.222 GAL .61 AZL 90.31 HCA 162.29 SMA 106.00 [CC .18191 |NC .lOll Vl 28.$99

LOP 41.41 VP 22,=04 GAP 3.09 AZP 8g. TO TAL 3.92 TAP 166.22 RCA IS1.S0 APO 220.sg V2 25.018

GP -11,87 ZAL 89.26 ZAP 71.42 ETI 175.24 ZAE 111.99 ETE 165.46 ZAC go.21 ETC 2T2.95 LVl -,29

DLA -15.$7 RAL 336,62 RAD $637,0 V[L 11.319 PTH 6.3? VHP 2.932 DPA -34.00 RAP 302.41 [CC 1.1319

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIM( PO CIT TIM [NJ 2 LAT INJ 2 LONG

2696.46 -16,61 73.70 184.15 135.$4 15 ? 40 1666,S 2.6T 57.72

2620.gl -11,93 $4,02 18?,Se 128,79 15 sg 57 1=21.0 4.11 46.99

2316.91 -8.4? S0.03 190.13 123,21 17 5 5t 1316.9 5.48 30.41

2052,$3 -5.84 31.60 1gl,74 119.33 18 29 54 10=2.9 6.33 11.09

176T.1= -4.83 tt.t4 192.30 117.90 19 49 43 76T,2 6.94 350,30

IS2?,40 -=.84 $52.97 lg1,74 119.33 21 0 0 32?,4 6.=3 332.49

!163,T= -8.4? 3sl.gs 190.13 123.21 21 49 31 36=.7 S.41 319.$9

ORBIT O[TERM]NATION ACCURACY

_T :=.= =R _.5 _2 41.3

CRT .7847 CR8 -.4220 CIT -.1391

LgA 43,S NSA 10,6 81A 2,8

ELI 17.0 EL2 4,8 ALF 25.45

DIFFERENTIAL CORRECTIONS

TO[ ,0394 TRA .4322 TCS-7.T085 6AU .8396

RDE -.0286 RRA .2123 RC3-1,4902 FAU .23692

FOE 1.1366 FRA 3.620= FC-29.6009 66P ?499

BDE .0460 6RA .$004 BCS ?,8=12 FIP 249?

MIO-COURSE EXECUT[CN ACCURACY

8GT 4452.9 SGR 999.2 $_3 !42_.?

RRT .9352 RRF .9774 RTF .9548

$GB 4562.7 R23 .2231 R13 .9589

8GI 4549.6 $G2 349.0 THA 11,8?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH GATE NAY RR 1971

HELIOCENTRIC CONIC

RL tSl.$S LAL ".DO

RP 219.R2 LAP -.US

i¢ 184.172 GL "2.32

PLANETOCENTR1C CONIC

C3 8.024 VHL 2,633

LNCH AZMTH LNCM TIRE

SO.DO 14 18 42

60.00 15 11 41

70.00 16 19 5

80.00 11 41 27

90.00 18 9 ?

lO0.O0 _O 24 11

FLIGHT TIM_ 224.00 ARRIVAL DATE JAN 6 IITR

D||TANC[ 519.259 EARTH TO MARl

LOL |44,12 VL ]2.|2R 6AL .$$ AZL 90.20 HCA 163.42 8HA 181,21 [CC .18636 INC .2000 Vt 2R.$10

LOP 47,S4 VP 22,239 GAP 2.D5 kZP 89.80 TAL 3.50 TAP 166,82 RCA 151.51 APO 220.92 V2 Z3.028

GP -12,54 2AL 9O,OO ZAP 70,1! ETI 174.61 ZAE 110,35 ETE 165,33 ZAC 89,63 ETC 272.$8 LVI .43

DLA "12.16 RAL 336,8? RAG 0631.0 VEL !1,320 PTH 6.37 YHP 2,956 DPA "34,T2

L-I TIME INJ LAT |NJ LONG INJ RT AS( ]NJ AZMTH |NJ TIME PO CUT TIM

2695.74 -17.03 75.04 184.48 135.1] 15 3 30 1695.7

2354.62 -13.37 65.73 187.86 128.38 13 34 16 1554.S

2351.6R -9.94 52.16 190.36 122.04 16 58 22 1356.7

2098.87 -7.36 34.16 191.93 119.02 18 18 26 1098.9

1816.03 -6.37 13.90 192.46 117.61 19 39 23 816.0

1573.34 -7°36 355.33 191.93 119.02 20 50 32 573.3

RAP 302.33 ECC 1.1321

INJ 2 LAT INJ 2 LONG

!.2D 58.94

2.62 47.61

3.97 32.57

5.OO 13.63

5.40 353.01

5.OO 335.00

110.00 21 18 31 1403.50 -9.94 341.D8 190.38 122.84 21 41 53

DIFFERENTIAL COqRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .D946 TRA .4673 TC3-?.9420 8AU .8685 IGT 4606.3 SGR 1044.6 IG3 1399.7

ROE -.9096 RRA .2657 RC3-1.5674 FAU .23110 RRT ,9401 RRF .9818 RTF .9555

FOE 1.2802 FRA 3.6232 FC-24.9331 BSP 7783 IG8 4723.2 923 .2299 913 .9593

BDE ,0931 BRA ,5376 BC3 8,0952 FSP 2411 SG1 4710.4 862 348.2 THA 12,10

LAUNCH DATE MAY 26 1971 FL|GHT TIHE 226.00

HELIOCENTRIC CONIC DZ3TANC( 523.422

RL 151.55 LAL -.00 LOL 244.12 VL 32.237 GAL .48 AZL 90.08 HCA 164.54 SHA 181.34 [CC .18689

RP 219.99 LAP -.02 LOP 48.66 VP 22.234 GAP 2.81AZP 89.92 TAL 3.07 TAP 167.61RCA 151.52

RC 186.781GL -.93 GP -13.30 ZAL 90,75 ZAP 68.85 ETS 174.02 ZAE 108.78 ET£ 185.20 ZAC 88.89

PLANETOC(NTRIC CONIC

C3 8.061VHL 2.839 DLA -10.60 RAL 337.06 RAG 6637.0 VEL 11.321PTH 6.37 VHP 2.983 DPA -35.51

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIME PO CST TIN

5O,O0 14 13 27 2728.25 -18.59 76.55 184.81 134.62 14 58 55 1728.3

60.00 15 4 36 2592.23 -14.94 67.64 188.15 127.88 15 47 48 1592.2

?O.O0 IG 9 51 2400.38 -11,66 54.53 190.60 122.37 16 49 51 1400.4

80.00 17 3D 9 2149.00 -9,01 36.97 192.12 118.59 18 5 58 1149.0

90.00 18 56 53 1869.18 -8.04 16.91 192,64 117.20 19 26 3 869.2

IOO.O0 20 13 1 1623,48 -9.0/ 358.34 192.12 118.59 20 40 5 623.5

110.00 21 9 17 1447.20 -11.55 343,45 190.60 122.37 21 33 23 447.2

403.5 3.97 321.48

ORS]T DETERNIMATION ACCURACY

ET 18,6 SR 8.4 38 44.1

CRT .7613 CR3 -.5715 CST -.9354

LEA 47.6 M6A 8.5 lEA 3.1

ELI 19.8 EL2 5,1 ALF 20.3t

ARRIVAL DATE JAN ? 1972

EARTH TO MARS

INC .0706 Vl 29.399

APO 221.17 V2 24.987

ETC 272.82 LVI 1.23

RAP 302.25 ECC 1,1327

INJ 2 LAT INJ 2 LONG

-.43 60.30

• 98 46.40

2.31 34.65

3.31 16.40

3.70 3SG.04

3,31 337.77

2.31 323.??

DIFFERENTIAL CCRRECTION8 NID-CCAJRSE EXECUTION ACCURACY

TOE .1579 TRA .4964 TC3-8.1732 BAt) .0987 $GT 4762.2 8GR 1101,7 $63 1372.8

RDE .Ul16 RRA ,2787 RC3-1.6876 FAU .22308 RRT .9451 RRF .9857 RTF ,9568

FD[ 1.4200 FRA 3,384| FC'24,2821 $8P 8070 SG8 4888,0 R23 ,2338 913 .9607

BDE .1583 2RA .5693 BC3 8.3395 FSP 2366 SG! 4875.3 SG2 351.6 THA 12.40

LAUNCH DATE HAY 26 197t

ORBIT DETERM|NAT|ON ACCUaACY

ST 23,2 S,q R.8 88 46.9

CRT .7859 CR$ -.7152 CST -.9782

LEA 52.5 HSA 6.6 $$A 3.4

ELI 24.2 EL2 5.2 ALF 17.41

FLIGHT TIME 228.00 ARRIVAL DATE JAN g 1972

HELIOCENTRIC CCNIC DZSTANCE 527.580

RL 151.55 LAL -.00 LOL 244.12 VL 32.243 GAL .41 AZL 89.94 HCA 165.66 SNA

RP 220.36 LAP .01 LOP 49.78 VP 22.199 GAP 2.67 AZP 90.06 TAL 2.63 TAP

RC /89.399 GL .t5 GP -14.16 ZAL 91.52 ZAP 87,67 [TS 173.31 ZAE 107.24 ETE

PLANETOCENTRIC CON|C

C3 9.110 VHL 2.$48 DLA -8.84 RAL 337.20 RAG 8637.1VEL 11.324 PTH 6.38 VHP

LNCH AZHTH LNCH TIME L-I TZNE INJ LAT ]NJ LONG |NJ RT ARC ZNJ AZMTM INJ TIME

50.00 14 7 19 2764.69 "20.32

60.00 t4 5l 29 2633.99 -IG.87

70.00 15 59 25 2448.90 "13.30

80.00 17 17 33 2204.31 -10,79

90.00 18 43 19 1927.63 -9.84

100.90 20 O 25 1173.78 -10.79

110.00 20 50 52 1495.72 -13.30

DIFFERENT IAL CORRECTIONS

TOE .2337 TRA .3271 TC3-S.3?IR RAU .62t2

ROE .9333 RRA .2930 RC3-1.7537 FAU .22025

FOE 1.5777 FRA 3.5354 FC-E3.5112 83P 8354

JOE ,231l BRA .6640 GO3 8.lEO? FRP E308

EARTH TO MARS

186.47 ECC .18741 INC .0402 Vl 29.399

166.29 RCA 151.53 APO 221.42 V2 24.943

t85.08 ZAC 88.03 ETC 272.77 LVi 2.10

3.013 DPA -36.39 RAP 302.24 [CC 1.1336

PO CST TIM INJ 2 LAT INJ 2 LONG

78.28 185.15 |34.00 14 53 24 1764.7 -2.26 61.82

69.8D 188.45 127.24 16 40 22 1634.0 -.86 51.39

37.20 190.85 121.75 16 40 14 1446.9 .45 37.39

40.10 192.32 116.01 17 54 17 1204.3 1,44 19.44

20.26 192.82 !16.65 19 15 26 927.6 t.82 359.31

1.47 192.32 118.01 20 28 24 678,8 1.44 340.01

346.11 190.65 121.73 21 23 4? 495.7 .45 326.30

NlO-COA,f_SE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4914.2 SGR 1167.9 SG3 1343.5 ST 29,4 39 g.g $8 50.3

flflT ,9490 RRF .9889 RTF ,_aTS CRY .8390 CRS ".638D CST ".9899

SUB 5051,1 R23 .2366 RI3 .9615 LEA 58.8 NSA 5.3 SSA 3.8

8G1 303R.3 3G2 369.1THA 12.78 ELI 3D,I EL2 6.2 ALF 16,20

LAUNCH DATE HAY 26 1971 FLIGHT TIME 230.00 ARRIVAL DATE JAN 11 1972

N[LIOCENTRIC CONIC DISTANCE 531.736 EARTH TO MARS

RL 151.55 LAL -.GO LOL 244,12 VL 32,233 GAL .33 AZL 89.T8 HCA 166.77 SNA 166.61 ECC .18797 INC .2150 Yl 29.399

RP 220.74 LAP .05 LOP 50.O9 VP 22,185 GAP 2,53 AZP 90.21 TAL 2.19 TAP 166.98 RCA 151,53 APO 221.69 V2 24.904

RC 192.029 GL 2,47 GP -13.18 ZAL 92.29 ZAP 66.56 ETS 172.50 ZAE 105.73 ETE 184.96 ZAC 87.05 ETC 272.73 LVI 3.09
PLANETOCENTRIC CONIC

C3 8.178 VHL 2.860 GLA -8.81 RAL 337.25 RAG 6631.t VEL 11.327 PTH 6.38 VHP 3.047 DPA -37.40 RAP 302.32 [CC 1.1346

LNCH AZNTH LNCH TIN[ L-i TIME INJ LAT ZNJ LONG INJ RT ASC |NJ AZMTH ]NJ TIME FO CST TIN INJ 2 LAT INJ 2 LONG

90.00 14 0 6 2805.97 -22.26 80.29 185.53 133.20 14 46 32 1806.0 -4.33 63.55

60.00 14 47 2 2681.14 -18.60 72.30 188.78 126.42 15 31 43 1681.1 "2.94 53.65

70.OO 15 47 30 2503°39 -13.23 60.24 191.13 120.94 16 29 13 1503.4 -1.63 40.23

80.00 17 3 18 2266.08 -12.74 43.65 192.55 117.23 17 41 4 1266.1 -.65 22.83

go.o0 18 28 1 1992.73 "11.81 24.04 193.03 115.88 19 | 14 992.7 -.28 2.94

100.00 lg 46 g 1740.53 -12.74 5,02 192.55 117,23 20 13 10 740.6 ".65 344.20

110,00 20 46 56 1550.21 -15.23 349.15 191.13 120.94 21 12 46 $50.2 -1,63 329.15

DIFFERENTIAL CORRECTION6 RED'COURSE EXECUTION ACCURACY C_SIT DETERMINATION ACCURACY

TGE .3221 TRA .$522 TC3-8.$565 BAU .9372 SGT 5060.4 SGR 1241.5 SG3 1307.6 ST 37.1 SR 11.? $S $4.0

RDE .0666 RRA .3121 RC3-1.8560 FAU .21330 RRT .9523 RRF .g916 RTF .9581 CRT .8894 CR$ -.9170 CST -.9924

FOE 1.7434 FRA 3.4953 FC-22,G018 GSP 8637 IGB $210.4 923 .2435 913 .9623 LEA 66.2 NSA 5,3 SEA 3.0

BOE .3289 8RA .6343 BC3 8.?555 F3P 2244 SGI 5197,3 SG2 368.9 THA 13.22 ELI 38.3 EL2 S.1 ALF 13.g4
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY 26 19TI

HELIO¢EMTRIC C(_lIC

RL 151,55 LAL ".00

lP 221.12 LAP .OS

RC 194.939 GL 4.10

PLAMETOCENTRIC CONIC

C3 6.271 VHL 2.87i

LNCH A2NTH LNCN TIRE

SQ.0O 13 51 30

60.00 14 35 56

TO.OO 13 33 40

60.00 16 46 55

90.00 16 10 51

lO0.OO 19 29 47

110,00 20 33 6

FLIGHT TIH[ 232.00 ARRIVAL OAT[ JAN 13 i972

LOL |44.t2 VL 52,t61 6AL

LOP 32,00 VP 12.130 GAP

GP -16.53 ZAL 93.06 ZAP

DISTANCE 535,866 EARTH TO MARl

.29 AZL 89.59 HCA 197.88 9HA 189,?S [CC ,18854 INC ,4061 VI 29.396

2.$9 AZP 90.40 TAL 1.74 TAP IG9,62 RCA 151,54 APO 221.98 V2 24.865

95.55 [T8 171.58 ZAE 104.25 (T( 184.85 ZAC 85.89 ETC 272.70 LVI 4.21

OLA -4.60 RAL 337.19 RAO 6637.1VEL 11.331PTH 0.38 VHP 3.096 DPA -38,56 RAP $02.49[CC 1.1561

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2653.35 -24.45 82.68 185.95 132.19 14 38 3 1853,3 -6.71 65.55

2735.06 -20.75 75.24 189.17 125.36 15 2! 33 1735.1 -5.30 56.24

_565.43 -17.37 83.77 191,46 1_9.88 16 16 25 1585.4 -3.99 43.47

2338.08 -24.89 47.74 192.83 116.18 |7 25 51 1336. t -3.02 26.66

2066.33 -13.95 28.3? 193.29 114.85 18 44 97 1066.3 -2.65 7.05

1810,55 -14.89 9.11 192.83 116.18 19 59 57 810.6 -3.02 348.04

1612.25 -17.37 352.69 191.46 119.88 20 59 58 612.2 -3.99 332.39

DIFFER¢NTIAL CCRRECTION8

TOE .4232 TRA .5714 TC3-8.7306 BAU .9901

ROE .1006 RRA .3312 RC3-1.9844 FAU .20790

FOE 1.9002 FRA 3.4125 FC-21.7598 BOP 8958

90[ .4SSO ERA .6605 6CS 8,9533 FSP 2196

MID-COURSE EXECUTION AccuRACY

SGT 5218.6 SGR 1334.7 SO3 1274.2

RRT .9558 RRF .9938 RTF ,9594

SOB 5386.6 R23 ,2445 RI3 ,9636

SGI 5373.1 8G2 381.1 THA 13.81

LAUNCH DATE MAY 26 1971 PLIGHT TIM_ 234.00

HELIOCENTRIC CCNIC

NL 15|.55 LAL -.00

RP 222.50 LAP .12

RC t97.299 OL 7,11

PLANETOCENTRIC CONIC

C3 8,404 VHL 2.899

LNCH AZMTH LNCH TIME

50.00 13 41 6

60.00 14 22 47

70.00 15 17 21

80.00 16 27 45

90.OO t7 50 7

100.00 29 10 37

110.00 20 16 47

ORBIT DETERMINATION ACCURACY

ST 46.1 SR 14.2 83 57.6

CRT .9240 CRS -.9597 CST -.9922

LSA 74.8 MSA 6.2 SSA 2.t

ELI 48.0 EL2 5.2 ALF 16.10

ARRIVAL DATE JAN 15 1972

DISTANCE 540.034 [kRTH TO MARS

LOL 244.12 VL 32,269 GAL .20 AZL 89.36 HCA 168.99 SNA 186.89 [CC .18914 INC .6354 Vt 29.399

LOP 53.11 VP 22.096 GAP 2.25 AZP 90.65 TAL 1,29 TAP 170.28 RCA 151.54 Ai_ 222.24 V2 24.821

GP -t?.69 ZAL 95,83 ZAP 64.61 ET9 170,52 ZAE 102.80 ETE 184.74 ZAC 84.53 ETC 272.68 LV! 5.52

DLA -1.98 RAL 536.99 RAD 6637,2 VEL 11.336 PTH 6.39 VHP 3.132 DPA -39.91 RAP 302.77 ECC 1,1385

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2908.55 -26.94 85.57 186.47 130.82 14 29 35 1908.5 -9.46 67.91

2797.69 -23.10 78.76 189.64 123.94 15 9 25 1797.7 -8.05 59.27

2637.23 -19.75 67.97 191.87 118.44 16 1 18 1637.2 -6.71 47.26

2416.78 -17.25 52.57 193.19 |14.75 17 8 2 1416.8 -5.73 31.15

2151.05 -16.31 33.47 193.63 113.42 16 25 58 1152.0 -5.36 12.80

1891.26 -17.25 13.93 193.19 124.75 19 42 8 891.3 -5.73 352.50

1664.05 -19.75 356.89 191.87 118.44 20 44 51 684.0 -6.71 336.17

DIFFERENTIAL CCRRECTIONS

TD( .5467 TRA .5861 TC3-8.8648 BAU 1.0245

ROE .1423 RRA .3519 RC3-2.237| FAU .20268

FOE 2.0622 FRA 3.2965 FC-20.8800 BSP 9141

BOG .5649 BRA .6837 6C3 9.1188 FSP 2057

LAUNCH DATE MAY 26 2971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5378.4 8GR 1448.7 SO3 1239.1 ST 57.3 SR 27.6 88 61.4

RRT .9599 RRF .9956 RTF .9617 CRT .g473 CR8 -.9816 CST -.9894

SOB 5570.1 R25 .2405 R13 .9663 LSA 85.4 MSA 7.3 SSA 1.4

901 5556.2 SO2 393.4 THA 14,57 ELl 59.T EL2 5.4 ALP 16.38

PLIGHT TIN E 236.00 ARRIVAL DATE JkN 17 1972

HELIOCENTRIC CONIC

RL 151.55 LAL -.OO

RP 221.88 LAP .|6

RC 199.945 GL 10.11

PLANETOCENTRIC CONIC

C3 8.595 VHL 2.932

LNCH AZNTH LNCH T|ME

50.00 13 28 23

60.00 14 6 48

70.00 14 57 44

80.00 16 4 51

90.00 t7 25 46

tOO.D0 18 4? 43

t10.00 t9 57 It

LOL 244.22 VL 32.278 GAL

LC_P 54.21 VP 22.062 GAP

GP "19.33 ZAL 94.58 ZAP

DISTANCE 544.175 EARTH TO NARS

• 13 AZL 89.09 HCA 170.09 IHA 187.04 ECC .18976 INC .9209 Vt 29.399

2.11 AZP 90.90 TAL ,83 TAP |70.92 RCA 151.55 APO 222.53 V2 24.?80

63.81 ET3 169.29 ZAE 101.38 ETE 184.65 ZAC 82.90 ETC 272.68 LVI 7.0S

DLA 1.1D RAL 336.62 RAD 6637.3 VEL 11.345 PTH 6.40 VHP 3.188 DPA -41.5! RAP 303.2t ECC !.1415

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME I_) CST TIM INJ 2 LAT INJ 2 LONG

2974.07 -29.80 89.|8 187.17 128.98 t4 17 57 1974_1 -12.69 70.76

2672.88 -25.95 83.10 190.29 122.00 14 54 40 1872.9 -11.23 62.93

2722.06 -22.42 73.11 192.44 116.47 15 45 6 1722.1 -g.88 51.78

2511.91 -19.56 58.42 |93.70 !12.76 18 46 45 1511.9 -8.87 36.44

2250.80 -18.91 39.64 194.11 111.43 18 3 l? 1250.8 -8.49 17.45

1984.38 -19.86 |9.79 193.70 112.76 19 20 49 986.4 -8.87 557.82

1768.88 -22.42 2.03 192.44 126.47 20 26 39 768.9 -9.88 340.70

DIFFERENTIAL CCRRECTION8

TOE .6915 TRA .Sglt TC3-6.9515 BAU 1.0594

ROE .t948 IRA .ST?T RC3"2,2863 FAU .19488

FOE 2.2324 FRA 3.t741 FC-19.8286 88P 9426

60E .7283 ERA .7011 8C3 9.2195 FOP 1983

LAUNCH DATE MAY 26 1971

HELIOCENTRIC CONIC

RL tSt.55 LAL -.GO

RP 222.27 LAP .lt

RC 202.595 GL t3.?S

PLANETOCENTRIC CONIC

C3 8.884 VHL 2.981

LNCH AZNTH LNCH TIME

5O.OO t3 12 26

60.00 23 46 50

70.00 14 33 32

60.DO t5 36 40

80.00 16 35 51

100.00 tB 29 32

110.00 t9 52 59

LO(. 844.12 VL 32.28? GAL

LOP 55.31 vP 22.028 GAP

GP -21.51 ZAL 95.31 ZAP

DLA 4.77 RAL 335.99 RAD 6657.5

L-I TIME INJ LAT INJ LONG

3053.47 -33.tl 93.87

2961.67 -29.04 88.66

2624.67 -25.56 79.60

2626.96 -22.72 65.77

2371.45 -21.72 47.38

2101.43 -22.72 27.14

1871.49 -25.56 8.52

DIFFERENTIAL CORRECTIONS

TOE .8912 TRA .587_ TC3-8.8163 BAU 1.0848

ROE .2733 RRA .4071 RC3-2.3889 FAU .18146

FOE 2.4939 FRA 3.0252 FC-17.6859 BSP 9782

DuE ._3_ 6kA .T151UC3 9,1344 FOP 1903

RID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

SOT 5530.8 SGR 1577.0 $G3 1190.9 8T 70.2 5R 22.t 65 63.5

RRT .5617 RRF .9968 RTF ,_v20 CRT ,9622 CR8 -.9922 C61 -.9878

SOB 5751.1 R23 .2422 RI3 .gG?l LSA 98,1NSA 6,8 65A .9

361 5?56.0 $62 416.8 THA |5.42 ELI ?3,4 EL2 5,8 ALF 18.98

FLIGHT T|NE 238.00

OI3TANC[ 548.512 (ARTN TO MAR6

.06 AZL 88.74 HCA IT1,19 3HA 187,19 [CC .|9040 INC 1.2553 Vl 29.399

1,97 AZP 91,24 TAL ,3? TAP 171.56 RCA 151.55 APO 222,83 V2 24.738

63.19 ET3 167,84 ZAE 99.99 (TE 184.52 ZAC 80.92 ETC 272.69 LVI 8,89

VEL 11,557 PTH 6,41VHP 5,25? DPA -43.44 RAF 303.84 [CC 1.2462

INJ RT ASC INJ AZNTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

188.19 126.56 14 3 22 2053.5 -18.57 74,32

191.25 ttg.26 14 36 |g |96t.? -15.03 67,4?

t93.50 113.66 15 20 57 1824.7 -13.6t 57.39

194.47 109.g| 16 20 2? 1627,0 -12.59 43.00

194.84 I08,5T I? 35 22 |371.4 -12.15 24.43

t94.47 109.g| 18 54 35 1t01.4 -12.$5 4.37

1g3,30 113.66 20 4 tO 872.5 -13.62 546.51

NID-COUR�E EXECUTION ACCURACY ORS|T OET[RNINATION ACCURACY

SGT 5642.9 3GR 1709.0 393 1119.7 9T 87.7 6R 28.9 85 ?t.g

RRT .9618 RRF .g978 RTF ,9601 CRT .9747 CR$ -.g973 CST -,g880

SG8 58g6,0 R23 .2499 R!5 .g660 L6A 116.6 MSA g.7 88A .6

SG! 5678,g 392 449.3 THA 16.34 ELI 92.1 EL2 G.1 ALF 17,88

ARRIVAL DATE JAN 16 |972
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

_AUKC_ DATE MAT 26 lITI FLIIH1 TIME tAD.DO ARRIVAL DATE JAM 21 1972

M[LIOCEMTtI¢ CONIC

RL ISl.6S LAL *.DO LOt. 244.12 VL 3t.ESS GAL

RP 22E.65 LAP .E3 LOP 56o4| VP E|,894 6AP

RC 20So250 6L |8,22 GP -23,76 ZAL 91,96 ZAP

PLANETOCENTRI¢ CONIC

C3 9.336 VML 3.065

LNCN AZMTH LNCH TIME

50.00 IE 51 2

60.00 13 t| 39

?O.OD " 14 2 40

80.00 15 0 40

90.00 16 IT 34

100.00 |? 43 82

110.00 19 E ? -28.59

DIFFERENT IAL EOtRECTIONS

TOE 1.1708 TRA .5934 TC3-8,5133 8AU 1,|054

ROE .3992 RRA .45g9 RC3-2.4432 FAU .|6396

FOE 2.8880 FRA 2.9400 FC-15.2058 BSP 101?3

DOE |.2370 DRA ,?SOT 8C3 8,8569 FSP |817

DISTANCE 55_.462 [ARTN TO MARS

-,02 AZL 88,30 HCA I?Z._8 3NA liT,S9 [CC ,|9|09 IRE !.6942 ¥1 29.599

1,83 AZP 91,68 TAL 359.90 TAP |72.t9 RCA |5|.55 APO 223.14 V2 24,696

_..T9 ET8 186.13 ZAE 98,63 ETE 184.42 ZAC 78,46 [TC 272.T5 LVl |1.14

YMP 3.347 DPA -46.60 PAP 304,74 (CC 1.1636

INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

13 44 34 2152.1 -21.27 ?8.96

14 12 51 20?3.3 -|9.60 73,37

14 iS 53 |262.6 -18.04 64.69

15 46 51 |771.0 -16.86 51,S0

16 59 3? 1522.8 -|6.43 33.46

|8 20 57 1245,4 "16,86 IE.86

17,08 194,65 109.53 19 35 26 999.4 o16.04 353.$6

MID-COURSE EXECUTION ACCURACY

SGT 5758,0 $GR |884.8 SG3 1047.|

RRT .9578 RRF .9984 RTF ,9534

SGB 6058.6 R23 .2709 RI3 .96t0

60! 6036.6 862 516.6 THA t?.64

DLA 9.22 RAL 33S,03 RAD 2637,7 VEL I|.377 PTM 6.43

L-I TIM( INJ LAT 1NJ LONG INJ RT A$C INJ AZMTH

3t52.10 -36,91 100.22 189.84 122.47

3073.33 -32,53 96.06 |92.7T I15.23

2952.60 -23,sg 68,16 194,65 109.53

2?70,95 -25.72 73,40 19S,6? 105.70

23E2.70 -24,63 5?,48 t95,99 104.32

2243.42 -23,72 36.77 |95.6? I03.70

1999,42

ORBIT DETERMINATION ACCURACY

ST 111o3 DR 39.T 98 82.!

CRT .9831CRS ".9995 C|T -,9890

LSA 143.5 NSA lI.O 6SA .4

ELF 118.0 EL2 6,9 ALF 19.39

LAUNCH DATE NAY 26 1971 PLIGHT TIME: 242.00 ARRIVAL DATE JAN 23 1972

HELIOCENTRIC CONIC

RL |51.55 LAL -.00

RP 223.04 LAP ,26

RC 207.907 GL 23.83

PLANETOCENTMZC CONIC

C3 10,065 VHL 3.175

LNCH AZMTH LNCH TIN(

50.00 12 24 96

GO,OO 12 4? SD

70.60 13 21L_

80.00 14 |t 5?

gO.D0 tS 25 27

100.00 16 54 49

t10.O0 18 20 49 -3|.79

DIFFERENT;M. CORR[CTION$

TDE 1.4922 TRA .5273 TCS-D.|8S4 BAU |.liD2

ROE .943| RRA .4813 RCS-2,GS|4'FAU ,|5373

FOE S.0876 FRA 2.5653 FC-13,3?09 |6P 10708

DOE 1.$879 BR4 .Tl40 BC3 8.5989 FSP |7|2

DISTANCE 556.569

LOL 244.12 VL 32.305 GAL -,09 AZL 87.?2 HCA 173.37

LOP 57.50 VP 21.960 GAP t. TO A2P 92.26 TAL 359.44

6P -26.63 ZAL 96.5| ZAP 62.73 ETS 164.07 2AE 97.32

EARTH TO MARS

3MA IB?.SO ECC .19174 INC 2.2753 Vl 29.399

TAP |72.61 RCA 151,55 APO 223.45 V2 24.654

ET[ 104,33 ZAC T5.40 ETC 272.79 LVI 13.95

DLA 14.69 RAL 353.56 RAD 0636.1 VEL 11.410 PTH 6.46

L-Z TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH

3278.31 -41.14 109.33 192.68 |16.39

3216.94 -3G.23 106.44 195.31 109.02

3|$D,48 -3|.79 100.02 |96.85 103,|9

2960.20 -25.32 88.75 lgT.DD 99.23

2T22.97 -27.26 71.53 197.81 97.76

2434.67 -28.32 50.|2 |97.60 99.23

2t69,49

VHP 3.470 DPA -46.74

INJ TIME PO CST TIN

13 19 34 2278.3

13 4| 36 2216.9

14 13 21 2118.?

15 | IT 1960.2

t6 tO SO 1T23.D

|7 35 23 |434.T

28.94 |96.89 103.19 16 $6 54 1|65.5

MIO-COUflS[ EXECUTION ACCURACY

SGT 5936.9 SGR 8135.2 8G3 970.0

RRT ,9632 RRF ,9989 RTF .9580

Sir8 6309,2 R23 .2544 R|3 .966t

$GI 6285.9 SG2 342.| THA |9.26

RAP 306.07 ECC 1.1139

INJ 2 LAT INJ 2 LONG

-27.05 89,43

-25.12 81.60

-23.30 74.66

-21.91 63.29

"21.36 45°06

"2|.91 24.66

-23.30 3,89

ONS|T DETERNI)IATION ACCURACY

ST 135.7 SR 50.9 98 66,3

CRT .9674 CR6 -.9999 CST -,9897

LSA 168.2 1454 1|,9 $9A .3

ELl 144.7 EL2 7.6 ALF 20.36

LAUNCH DATE NAY 26 1971 PLIGHT TII,_ 244.00 ARRIVAL DATE JAN 25 1g72

HELIOCENTRIC C(_IIC

NL 151.55 LAL -.DO

RP 223.42 LAP .30

RC 210.566 6L 30.92

PLANETOCENTRIC CONIC

C3 11.416 VflL 3.379

LNCH AZMTH LNCH TIME

90.00 11 47 I1

60.00 12 0 52

70.00 12 21 55

80.00 12 58 37

90.00 14 5 8

IOD.OO 15 41 29

110.00 IT 21 1

DIFFERENTIAL

TOE 1.9222 TRA ,4178

ROE *7630 8RA .Slit

FOE 3.2720 rRA E,1790

6DE 2,0661 DR& ,6606

DISTANCE 560.690 EARTH TO MARS

LOL 244.12 VL 32,314 GAL -,17 AZL 86.92 HCA 174.46 SMA |8?.60 ECC .19244 INC 3.0765 Vl 2g.399

LOP 58.58 VP 21,927 GAP 1,56 AZP 93.06 TAL 358.97 TAP |?3.43 RCA 151.55 APO 223.78 V2 24,612

GP -50.77 ZAL 96.65 ZAP 63.16 [TS 161.63 ZAE 96.06 ET[ 184.25 ZAC 71.45 ETC 272.90 LV! 17.51

DLA 21.50 RAL 331.34 RAD 6638.8 VEL 11.467 PTH 6.52 VHP 3.653 DPA -52.48 RAP 508.09 ECC 1.1879

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ POCST TIN INJ 2 LAT INJ 2 LONG

3445.78 -45.32 123.21 197.80 106.37 12 44 37 2445.8 -34.11 95.14

3410.22 -39.44 121.81 199.60 99.05 12 57 22 2410.2 -31.63 93.71

3346.23 -54.03 117.51 2D0.31 93.10 13 17 23 2348.2 -29.22 89.85

3252.10 -29.84 108.80 200.40 88.81 13 62 29 2232.1 -27.29 81.66

3017.36 -28.15 92.95 200.33 87.13 14 55 25 2017.4 -26.50 66.08

2706.58 -29.84 70.16 200.40 88.81 16 26 35 1706.6 "27.29 43.05

2395.04 -34.03 46.43 200.31 93.10 18 0 56 1395.0 -29.22 18.76

CC_RECTION8 NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-7,4908 |AU 1,2133 38T 6068.5 6GR 2404,6 363 849.E ST 163,8 6R 66.2 98 89.6

RC3-2,6640 FAU .13803 RRT ,9620 RRF .999I RTF ._a4) CRT ,9898 CR9"I.OUOU Ell -.lDOO

FC'10.468| lip 10631 3G| 6527.6 R23 ,262| RI3 ,9644 LSA 197,6 NSA 13.1 364 .2

RE3 ?.9504 FSP 1446 $Gt 6496.6 3G2 613.0 THA 21.06 ELF iT6.2 EL2 6.T ALF 21.90

LAUNCH DATE NAY 26 IgTI FLIGMT TIME 246.00 ARRIVAL DATE JAM 27 1972

HELIOCENTRIC CONIC

RL 191.66 LAL °,DO

RP 223,8| LAP .33

RC E13.227 6L 59,95

PLANETOCENTR|C CONIC

C3 14.031 VHL 3.746

LNCH AZMTM LNCM TIME

50.00 10 50 25

60.00 10 45 52

70.00 10 36 31

?g.s1 g 34 SS

79.51 9 34 58

79.81 9 34 58

11D.00 15 35 57 -31.69

D|FFERENT IAL CORRECTION6

TDE 2.6188 TRA .2511 TC3-6.2860 BAU 1.2712

RDE 1.1613 MRA .5269 RC3-2.5338 FAU .1|469

FDE 3.4508 FRA 1.6816 FC3-?.0761 96P 11160

BDE 2.8648 BRA *5837 BC3 6.776S FSP 1210

DISTANCE 364,803 EARTH TO MAR8

LOL 244.11 VL 32,3_4 GAL -.|4 AZL 85.73 NCA |75.$6 8NA 167o82 lEE .16316 INC 4.2655 YI 26.396

LOP 39,6? VP 21.894 GAP 1,42 AZP 94._5 TAL 358,50 TAP !?4,04 RCA 151.54 APO 224.1D V2 24,6?|

GP -35,92 ZAL g$.84 ZAP $4.37 ITS 158,79 ZA[ 94.93 [T[ 194,26 ZAC 66.28 £TC 275.12 LVl 22,13

OLA 30.01 RAL 32?.88 RAD 6640.1 VEL 11.580 FTH 6,62 VHP 3.948 OPA -5?.27 RAP 311,45 ECC 1.2509

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTM INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

3679,22 -4?,58 145,|6 206.49 89.64 11 51 45 2679.2 -42.13 1|1.66

3691.3g -3g.79 145.56 205.80 83,00 11 47 25 26gl.4 -3B.29 !14,51

3718.gg -31.69 149.99 204.00 76.54 11 38 30 2T19.D -34,04 117,91

3g13.56 -19,69 156.26 199.61 66.88 ID 4D 12 2913.6 -27.49 131.48

3g13.$6 -19.69 156.21 199.61 60.88 10 40 12 2g13.6 -2T.4g 131,48

3g13,56 -19.69 156.21 199.61 66,88 10 40 12 2913.6 -27.49 151.46

2769.81 74.91 204.00 76.54 16 22 3 1765.8 -34.D4 46°42

MID-COURSE EXECUTION ACCURACY ORDIT DE¥ERN|NAT[ON ACCURACY

SGT 6197.8 SGR 2761.3 SG3 698.| 9T 200.5 DR 8g,9 85 92.1

RRT ,9621 RRF *9989 RTF ,g507 CRT ,9925 CRS -.9999 CST -.9912

SGB 6785,1 R23 .2664 R13 .9635 LSA 257.g MSA 13.8 IS4 .1

3G! 6749.8 SG2 691.| THA 23.46 ILl 219.5 EL2 ID.! ALF 24,05
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHEH OAT2 NAY 16 t871

fl[LiOC[NTRIC ¢CJiI¢

RL 151.51 LAL -,OO

RP 224.20 LAP .37

RC RID.RIG GL |1.38

PLAN[TOCINTRIC CONIC

C3 16,680 VHL 4,470

LNCH A2HTH LI_H T|NE

50,00 9 10 !1

59.73 ? 14 8

59,?3 ? 14 8

SS.TS ? 14 8

59.?S T 14 8

SS.?S ? 14 8

S9.73 ? 14 8

FLIGHT TIN( 148.00 ARRIVAL DATE JAN ES 1872

LOL 244,12 VL 31,$33 GAL

LOP 80.75 VP ll,ISl GAP

GP -41.73 ZAL 91.88 ZAP

DISTANCE $68,908

-,32 AZL 83.80 HCA

1,29 AZP 96.19 TAL

68.83 [T8 155,79 ZA(

EARTH TO MARl

ITS.St IHA 187.DD [CC .IRSkO INC 1.1881 Vl IS,SIS

358,03 TAP |T4,|4 RCA 151.S4 APO 224,44 VZ 24.S29

94.04 [T[ 184.51ZAC 50.44 ETC 873,35 LVI 28,10

OLA 40.49 IAL S2l.tl RAO 6542.8

L-I TIN[ INJ LAT INJ LONG

4038.42 -42,08 177,§6

4551.69 -22.90 192.58

4331,68 -22,10 |92,58

4353.69 -22,90 |92,58

4363.69 -22.90 192.58

4353.69 "22,90 192,$8

4353.69 -22.90 1g2.58

V[L 11,832 PTH 6,05 VHP 4,40S DPA -61,37 RAP 117.80 [CC I,S2Re

INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

215.27 65.38 10 17 29 3030.4 -47,52 144,10

208.52 55.65 8 26 42 5353.7 -34,R1 188.65

202.52 55.85 8 26 42 S155.7 -34.81 18A.65

202.52 55.65 8 26 42 S353.? -S4.91 168.65

202.52 55.65 8 26 42 1353.7 -14.91 168.65

202,52 55,65 8 28 42 3353,7 -14.91 168.65

202.52 55.65 8 26 42 3353,7 -34,21 168,85

DIFFERENTIAL CCRR[CTICN8

TDE 3.?047 TRA -,0874 TC3-4,6564 |AU 1.3688

ROE 1,8825 RRA .46?8 RC3-2.1?63 FAU ,08493

FD[ 3.1961 FRA 1,0284 FC3-3,6716 DiP 11491

ROE 4,1855 6RA .4755 8C3 5,1236 FSP 86R

LAUNCH DATE NAY 26 197|

HI[LI_ENTRIC CONIC

RL 151.55 LAL -.DO

RP 224,50 LAP ,40

RE R19.554 It. 65,58

PLANETOC2HTRIC CONIC

CS 3?,226 VHL 6.101

LNCH AZMTH LNEH TIHE

43.36 5 32 20

41,16 5 12 20

43.36 5 32 20

41,16 5 12 20

41.36 S 12 20

41.19 S 12 20

43.16 5 32 20

HID-COURSE EXECUTION ACCURACY CRB1T DETERNINATION ACCURACY

8GT RSD6,1 SIR 3198.4 SO3 494.8 IT 237,5 8R 121.3 88 85,0

RRT ,8624 RRF .gg?9 RTF ,9435 CRT .9943 CRS -,9998 CIT ".Silo

SOD 70?0.8 R23 ,!783 R13 ,8603 LSA 2?9,5 HlA 14.4 IRA ,1

8G1 ?027.? $02 779.8 THA 26.37 ELI 266.4 EL2 11.5 4LF 26.9?

FLIGHT TIH( 2SO,DO ARRIVAL DATE JAN Sl 19?2

DISTANCE 572.993 EARTH TO MAR8

LOL 244.12 VL 32,343 GAL -,40 AZL 80.tl HCA 177.67 8HA 188.16 ECC ,I0465 INC 2,890E Vl 29.399

LOP 81.8_ VP 21.8_8 GAP 1,15 AZP 99.18 TAL 357,30 TAP I?5,25 RCA 131,53 AM 224,7R V2 24.48?

GP -51,49 ZAL 85,00 ZAP 71,20 ITS 153.68 ZA[ 93.77 ETE 125,76 ZAC 50,58 [TC 2?4,62 LVZ 51.46

DLA 52.80 RAL 311,61 SAD 6649.7 VEL 12,534 PTH 7,41 VHP 5,651 DPA -70,30 RAP 312,19 ICE 1.6127

L-I TIME INJ LAT IHJ LONG 1NJ RT ASC INJ AZMTH INJ TINS PO CST TIM |NJ 2 LAT INJ 2 LONG

4600.04 -20.69 219.27 204.96 40.26 6 50 0 1660.0 -38.46 200,11

4660.04 -20.69 219.27 204,96 40,26 6 50 O 3660,0 -38,46 200.11

4660.04 -20,69 219.27 204.96 40.26 6 50 O 3660.0 -38.46 200.11

4660.04 -20.69 219,27 204.96 40.26 6 50 0 1660,0 -10.46 200.11

4660.04 -20.69 212.2? 204.96 40.26 6 50 0 1660.9 -38.46 200,11

4660.04 "29,69 219.27 204,86 40,26 6 50 0 1660.0 "38.46 200.11

4660.04 -20.69 219.27 204.96 40.26 6 50 O 3660,0 -38.46 200,11

DIFFERENTIAL CORRECTIONS

TOE 5.6124 TRA -,7844 TC3-2.7087 BAU 1.5542

RDE 3.4734 RRA .1595 RC3-1.5324 FAU .04615

FOE 2.6082 FRA .3400 FC3-1.0733 DIP 11889

BDE 6.6003 6RA .8004 6C3 S.1229 FSP 446

LAUNCH DATE MAY 26 1971

MID-COURSE EXECUTIC_q ACCURACY

6GT 6340.0 8GR 378D.1 SG3 244.S

RRT ,9661 RRF ,9919 RTF .9259

SOB 7381.3 R25 .5141 R13 ,9492

SO1 7333.0 SO2 843.8 THA 30.3g

FLIGHT TIME 262.00

HELIOCENTRIC C(_NIC DISTANCE 5g7.672

RL 151.55 LAL -,00 LOL 244.12 VL 32.401 GAL -.92 AZL 98,34 HCA 184.13 8HA

RP 226,84 LAP ,60 LOP 68.20 VP 21.617 GAP .35 AZP 81.68 TAL 354.48 TAP

RC 234.543 GL -59.34 GP 38.14 ZAL 98.72 ZAP 59.50 ITS 204.70 ZAE 89.14 ETE

PLANETOCENTRIC CONIC

C3 29.834 VHL 5.488 DLA -55.04 RAL ZO,S8 RAD 6646.6 VEL 12.238 PTH ?,|g VHP

LHCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZHTH INJ

40.60 22 26 11 1977.84 24,28 50.75 278.98 141.05 25

40.80 22 28 S! 1977.84 24.28 50,75 279.85 141,05 23

40.60 22 28 3! 1977.84 24.28 50,75 279,92 141.05 23

40.60 22 28 11 1977.84 24.88 5O.?S 279.96 141.05 23

40.60 22 28 51 1977,04 24.28 50,?5 279.98 141.05 23

40,60 22 26 31 1977.04 24.28 50.75 279.88 141.05 23

40.89 22 28 31 1977.84 24.28 50.75 279,98 141,05 23

DIFFERENTIAL CORREC TION8

7D['1.2144 TRA 3.tSg7 TC3-3.?009 DAU 1.5856

ROE -.1515 RRA-1.3598 RE3 1.3086 FkU .10317

FO( ,8148 FRA 3,1157 FCS-2.SgS8 ilP 12911

ROE 1.2239 2RA 3.4215 ST3 3.9254 FSP 104S

MID'COURSE EXECUTION AccuRACY

3GT 7141.4 3OR 2874.9 5G3 675.3

RRT -.9483 RRF ".9951 RTF ._,07

SO8 ?898.4 R25 .3051 R13 -.9517

8GI 7669.4 502 587,0 THA 158.53

LAUNCH DATE HAY 26 1971 FLIGHT TIME 284.00

HELIO(ENTRIC CONIC

RL tSt.SS LAL -.00

RP 227,33 LAP .63

RC 237,203 9L -Ss.sg

PLANETOCENTRIC CON IE

C3 24.061VHL 4.905

LNCH AZMTH LNCH TIM(

46.04 22 21 2

46.04 22 21 2

49.04 22 21 2

46,04 22 21 2

46.04 22 21 2

46.04 22 21 2

46,04 22 21 2

LOL 244.12 VL 32,415 GAL

LOP 89.2S VP 21,808 GAP

6P 30.32 ZAL 100.29 ZAP

DISTANCE 601.736

-1.00 AZL 87.01HCA 186.17 SNA

,21 AZP 83,02 TAL 353,99 TAP

56.10 ITS 202.41 ZAE O?.?? ETE

OLA -50.66 RAL 22.44 SAD 6644.6

k-I TIME INJ LAT INJ LONG

1888.38 25.45 42.50

1888,38 25,45 42,50

1888.38 25.45 42.50

1888.38 25.45 42,50

1888,38 25.45 42,50

1886.38 25.45 42.50

1888.38 25.45 42.50

DIFFERENTIAL CCRRECTION8

TOE-1.3089 TRA 3,0230 TC3-4.SSgl 6AU 1.5284

ROE -.0154 RRA-I,1307 RE3 1.3039 FAU .11775

FOE .9856 FRA S.6887 FC3-4.2166 DSP 12944

60( I,sOgO 6RA 3.2275 8C5 4.?515 FSP 1271

VEL 12.002 PTH 7.00 VHP

INJ RT ASC INJ AZNTH INJ TIME

269.48 135.42 22 52 51

26g.48 135.42 22 52 31

269.48 135.42 22 52 51

26g.48 135.42 22 52 31

26g.48 135.42 22 52 31

269.48 135.42 22 52 31

269.48 135.42 22 52 31

MID-COURSE [XECUTIC_4 ACCURACY

8IT 7311.7 SIR 2445.0 803 691.8

RRT -.9685 RRF -,ggq? gTr _944n

SG8 7709.6 R23 .3036 R13 -.9518

801 7687.8 SO2 579.5 THA 161.95

ORBIT DETERMINATION ACCURACY

ST 264.Z SR 163.2 SS 5g.g

CRT ,9956 CRS -.99g1 CST -.8911

LSA 315.9 MSA 14.3 SSA .0

EL1 310.3 EL2 12.8 ALF 31.65

ARRIVAL DATE FEB 12 1g?R

EARTH TO NARS

189.19 ICE .19958 INC 8.3378 Vl 29.399

178,$1 RCA 151.43 APO 226,95 V2 24.236

181.16 ZAC 138,00 ETC 2?5.29 LVI -45,04

4,196 DPA 13.48 RAP 294.80 ECC 1.4910

TINS PO CST TIN IHJ 2 bAT INJ 2 LONG

28 977.8 42.24 30.88

18 g77,8 42,24 30,88

28 g??,6 48.84 30.88

21 g??.S 42.24 30.88

28 g??o8 42,24 30.85

28 877.8 42.24 30.83

28 g77.8 42,24 30,88

ORDIT OETERHINATION ACCURACY

5T 107.4 5R 38,2 55 38.8

CRT -.8640 OR8 .9468 C|! -.3878

LSA 111.$ HSA 48.4 8SA ,I

EL! 110.5 EL2 Z?,8 kLF 165.71

ARRIVAL DATE F[8 14 1972

EARTH TO HARD

ISl,37 ECC .20045 INC ?,0043 VI 29,399

1?9,1R RCA 151,41 APO 227,33 V2 24,195

181.81ZAC 132.24 (TC 274.66 LVI -38.81

5,go? DPA 7.73 RAP 295.76 2CC 1.3960

PO C$T TIH INJ 2 LAT INJ 2 LONG

888.4 41.19 20.46

898.4 41.38 20.40

888.4 41,39 20.40

888,4 41.39 20.46

088.4 41,39 20.46

888.4 41.31 20.46

888,4 41.3g Z0.46

ORSIT D_TERH|NATION ACCURACY

ST 115,4 SR 31.3 65 3?,0

CRT -.7!_: CR_ .g421 C_T -.44_g

LIA 117.2 M6A 38.6 3SA .t

ELI 115.7 EL2 21.S ALF 168,S?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DAYE NAY 88 1ST1

N[LI(X[NYll¢ ¢_ilC

RL lSloSS LAL ".00

RP 227oT8 LAP .88

RC 2sg,ssg _,. -48.22

PLANEYOCENTR|C CONIC

CS 20,8S2 VNL 4.588

LNCN AZMTN LNCH TIRE

SO,DO 81 25 39

so.go 22 22 ST

so.go 22 22 3?

so.go 22 22 3T

50.90 22 22 37

so.go 22 22 37

SO.gO 22 82 37

FLIGHT TIN( 868.00 ARRIVAL 8ATE F[8 18 1972

DISTANCE 603.803

LOL 844.12 VL 38,483 GAL -1.09 AZL 86.18 HCA 188.88 8HA

LOP ?0.30 VP 8|.S?S GAP .Of AZP 83.91TAL 353+50 TAP

rip 85.88 ZAL 101.89 2AP 33,38 ITS 800.30 ZAE86.37 [T[

EARTH TO MARl

188.55 ECC .80134 INC 8,1820 VI 8R.sRg

|78.71RCA 151.38 APO 227.72 V2 24.153

|G2,38 ZAC 127.88 [TC 2?4.35 LVI -35.85

DLA "48.lg RAL 18.?l RAD t943.2 VEL 11,818 PTH 8,88 VHP 3.?63 DPA 3.40 RAP 298.5? [CC 1.3432

L-I T|NE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINS PO CgT TIM INJ 2 LAT IHJ 2 LONG

184i,88 80,01 48,48 838.88 t34.18 22 8 8 946,9 35.91 21.74

1814.18 25,48 33.19 288.25 130.80 82 52 58 814.8 38.73 11.08

1014.18 85.48 35.19 262.85 130.80 22 58 32 814.2 39.73 11.86

1814,18 85.48 35.19 262.25 130.80 22 58 52 814.2 38.T3 11.88

1814.18 25.40 35.1g 262.25 130.80 28 58 52 814.2 39.73 !1.86

1014.18 83.48 35.19 268.25 130.80 28 58 38 014,2 39.73 11.88

1814.18 25,48 35.19 262.25 130.80 82 58 52 814.2 59.T3 11.88

DIFFERENT IAL CCRRECTIQN8

T0£-1.2680 TRA 2.9708 TC3-5.2971 BAU 1.$184

RD[ .0313 RRA -,DR93 RC$ 1.2879 FAU ,1283Q

FD[ .5299 FRA 3.ggg8 FC3"5.3868 BgP 13010

DOE 1.2684 BRA 3,1217 BC3 5.446T FSP 1388

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7461,S 8GR 2100,2 SG3 763.8 ST !14.3 8R 26.5 SS 37,4

RRT -.9708 RRF "*ggs6 RTF .9487 CRT -.7608 CR8 .9336 cgY -.iS??

SGB 7753.0 R23 .2944 R13 -,9539 LSA 117.8 NgA 35.8 89A .2

SGI 7738,3 SG2 488,0 THA 184.60 £L1 116.1 EL2 18.7 ALF 199.99

LAUNCH DATE MAY 26 1971 FLIGHT TIN( 268.00 ARRIVAL DATE FEB 18 1972

HELIOCENTRIC C(_qlC DISTANCE 609.861 EARTH TO MARS

RL 151.55 LAL -.OO LOL 244.12 VL 32.434 GAL -1.10 AZL 95.50 HCA 187.26 8NA 189.73 ECC .20224 INC 5.4948 VI 29.399

RP 228.10 LAP .69 LOP 71.34 VP 21.544 GAP -.07 AZP 84.55 TAL 353.00 TAP 180.26 RCA 151.36 APO 228.11 V2 24.112

RC 242.511 GL -45.60 GP 22.51 ZAL 102.96 ZAP 51.65 ET6 198.47 ZAE 85.09 ETE 182.57 ZAC 124.45 ETC 274.19 LVI -32.82

PLANETOCENTRIC CONIC

C3 !8.891 VHL 4.546 DLA -43.65 RAL 16.37 RAD 8642.3 VEL !1.786 PTH 6.81 VflP .08

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM

go. Go 20 IS 2 2103.23 12.44 49.63 245.42 136.30 20 48 8 1105.2

SS. 24 22 29 22 1748.49 24.97 28.65 257.14 127.05 22 58 31 748.5

g$.24 22 29 22 1748.49 24.97 28.65 257.14 127,05 22 58 31 748.5

55.24 22 29 22 1749.49 24.9? 28.65 257.14 127.05 22 58 31 748.5

SS.24 22 29 22 1740.49 24,97 28.65 257.14 127.05 22 50 31 748.5

55.24 22 29 22 1748.49 84.97 28.65 257.14 127.03 22 58 31 740.S

55.24 22 29 22 1748,49 84.97 28.65 287.14 127,05 22 58 31 748.5

DIFFERENTIAL ¢CRNECTICN8 RIO-COURSE EXECUTION ACCURACY

TDE-1.1929 TRA 2.9741 TCS-S.DD|4 8AU 1oS101 8GT ?594.9 SGR 1848.0 803 8O8,D

ROE .034_ RRA -.9420 RC3 1,1086 FAU .13t87 RRT %97|1 RRF *,9949 RTF ,9496

FDE .5324 FRA 4.2332 FC3-8,0438 BSP |3389 8GB 78tD,9 R83 .8824 R13 ",9533

80( 1./634 8RA 3.0916 8C3 S.9795 FgP 1470 88| 7804.7 382 489.2 THA 166.66

LAUNCH DATE MAY 26 1971 FLIGHT TIN( 270.00

HELIOCENTRIC CONIC DISTANCE 613.g17

RL 151.55 LAL -.00 LOL 244.12 VL 32.444 GAL -1,26 AZL 95.03 HCA 188.30 6NA

RP 228.49 LAP .72 LOP 72.38 VP 21.514 GAP -.20 AZP 85.03 TAL 352.50 TAP

RC 245.157 GL -42.61 GP Ig.gs ZAL 104.14 ZAP 50.05 ET8 196.92 ZAE 83.90 ETE

PLANETOCENTRIC CONIC

C3 17.617 VNL 4.197 DLA -40.88 RAL 14.77 RAD 8841.0 VEL 11,782 PTH 6.78 VHP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC [NJ AZNTH INJ

SO.DO 19 32 59 2187.38 8.27 53.28 239.30 137.02 20

Sg.16 22 sg 28 1887.24 24.21 22.68 253.44 123.98 23

59.16 22 39 28 1687.24 24.21 82,68 253.44 123.98 23

$9.18 22 39 26 1887.24 24.2! 22.68 253.44 123.98 23

59.IS 22 39 28 1687.24 24.21 22.65 253.44 123.98 23

59.18 22 39 26 1687.24 24.21 22.68 253.44 125.98 23

59.14 22 39 28 1687.24 24.21 22.68 253.44 123.98 23

DIFFERENTIAL COqRECTIOM8 MID-COURSE EX[CUTIC_ ACCURACY

TD[-t.O?02 TRA 8.9830 TCS-I,3ITI IAU 1,$211 SGT 7?26.5 SGR !140.2 SO3 835.0

ROE .0384 9RA ".74ST RC3 1.1025 FAU .13441 RNT ".9715 RRF "*RSS? RTF *_aOl

rg[ .SSO0 FRA 4.38S2 FCS-g.gOS5 OSP 13457 SOB 7898.7 R23 .2888 RI3 -.9530

BOg 1,0709 8RA 3.OTSg 8C3 6,4625 FgP 1501 SO! 7889.4 382 381,9 THA 160.38

LAUNCH OAT[ NAY 29 1971 FLIGHT TIN( 878.00

3.867 OPA RAP 297.31 [CC 1.8109

INJ 2 LAT INJ 2 LONG

29.$8 31.27

37.84 4.62

37.84 4,G2

37.84 4.62

37.84 4.62

37.84 4.92

$7,64 4.62

_RBIT DETERMINATION ACCURACY

8T IIE.O 8R 23,2 88 31.4

CRT ".7934 CR8 .9282 CRT 0.4994

LSA 115.4 NRA 35,8 $1A .2

£L1 113.5 EL2 13.9 ALP I?O.SO

ARRIVAL DATE FEB 80 1978

EARTH TO MARS

189.92 [CC .20316 INC 5.0249 Vl 29.399

180,80 RCA 151.33 APO 228.50 V2 24.071

182.78 ZAC 121.77 ETC 274.12 LVI -30.45

3.610 DPA -2.52 RAP 298.00 ECC 1.2199

TIN[ PO CST TIN INJ 2 LAT XNJ 2 LONG

g 26 1107.4 25.8? 35,86

? 36 687.2 35.95 358.26

? 36 687.2 35.95 355.28

? 36 687.2 35.95 358.28

? 38 687.2 35.95 358.28

? 36 607.2 35.95 358,28

7 38 687.2 35.g5 358.28

QRBIT DETERMINATION ACCURACY

ST lOg.2 SR 20.5 SS 3O.g

CRT -.0224 CAR .9046 C9I °.9017

LSA 112.5 NSA 34.7 3SA .2

ELI 110.5 EL2 11,5 ALF 171.12

HELIOCENTRIC CONIC DISTANCE 617.SS7

RL Ill,iS LAL ".80 LOL 244.18 VL 3|,414 OAk "1.3| AZL 04,86 HCA 188.33 IRA

RP 228.88 LAP .?g LOP 73.48 VP 81.484 GAP ".34 AZP 85.40 TAL 552.00 TAP

RC 247.796 GL -40.09 GP IY.66 ZAL 105.24 ZAP 48.73 (T8 195.59 ZA[ 88.77 ETE

PLANETOCENTRIC CONIC

C3 16.757 VHL 4.894 8LA "38.43 RAL 13.99 RAD 9SAI,4 VEL 11.696 PTH 6.73 VHP

LNCH A2NTH LNCH TIME L'I TIME INJ LAT lHJ LONG INJ RT ASC INJ AZNTH INJ

gO.DO 19 S 42 2250,12 3,14 55,94 255.46 137.36 19 43 12

60.00 21 18 23 1901.23 14.98 33.80 244.62 127.86 21 48 4

62,82 22 $2 4 162?.76 23,34 17.06 250.?3 121.44 23 Ig 12

62.82 22 52 4 1627.76 25.34 17.06 250,73 121.44 25 19 12

62.82 22 $2 4 1627,76 23.34 17.06 250,73 121.44 23 19 12

62.82 22 $2 4 1627.76 23.34 17.06 250.73 121.44 23 18 12

62,82 22 92 4 1627.76 23,34 17,06 250,73 121.44 23 19 12

DIFFERENTIAL ¢CRRECTION9 RID-COURSE EXECUTION ACCURACY

TOE -*g?48 TRA S.0127 TC3-g.7816 BAU 1.5393 SOT 7852.5 $GR 1471.8 SG3 849.0

RD£ .0385 RRA -.6780 RCS 1.0188 FAU .13500 RRT -,g713 RRF -*9g21 RTF .9503

FDE .6129 FRA 4.4500 FC3-6.9?4? 88P 13620 SGB 7989.2 R2S .8828 R13 -.9528

DDE .9756 BRA 3.0880 8C3 6.8577 FgP 1526 SG1 7981.8 SO2 344.5 THA 16g.66

ARRIVAL DATE F[8 82 IS72

EARTH TO MAR8

100,10 ECC .20409 /NC 4.6601 Vl 29.3Rg

181,33 RCA 151,30 APO 228.gD V2 24.D30

188.81 ZAC ]19.80 [TC 274.09 LVI "28.SR

3.5g2 DPA -4.59 RAP 298.66 [CC 1,2759

TINE FO CgT TIN INJ 2 LAT INJ 2 LONG

1250,1 23.00 39.07

901,2 29.00 12.63

627.8 34.16 352.48

62?.6 34.16 $52,48

627.8 34.16 352.46

827.8 34,16 392.48

627.8 34.16 352.48

(_qBIT DETERMINATION ACCURACY

ST 106.0 6R 18.4 SS 39.4

CRT -,8SOS CRS .8818 CST -.S030

LSA 109.3 NSA 34.S SSA .3

ELI 107.2 EL2 g.6 ALF 171.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCN DATE MAY 26 ISTI

M[LIOCENTIIC COMIC

RL ISI.SS LAb -,DO

RP 229.l? LAP .?i

RC 280.428 GL "S?.85

PLANETOCENTR|C CONIC

¢S 16.168 VHL 4,020

LNCH AZMTM LNCM TIME

SO.DO 16 48 SZ

60.00 20 $6 13

66.28 23 6 51

66.28 23 6 51

66.25 23 I 51

66.28 28 6 51

66,28 23 6 51

FLIGNT TIME 274.00 ARRIVAL DATE FEB 24 IiYl

DISTANCE $22.012 EARTH TO RAmS

L04. |44,12 YL 32.4R5 GAL "1,44 AZL 94,3T HCA 190.58 SMk 190,R8 ICE .20S04 [NC 4.3687 Vi 26.39l

LOP 74.45 VP 21,454 GAP -,48 kip 85.70 TAL 351.49 TAP 181.66 RCA 181,27 APO 229,30 V2 23.990

GP IS.l! ZAL 106.28 ZAP 47.59 ITS 194.46 ZAE SI.69 [TE 182.86 ZAC !1?,82 ETC 274,10 LVI -Z7.OT

DLA "36.29 RAL 12.97 RAD 0641.1 VEL 11.671 PTH 6,7t VNP 3.581 OPA -6.27 RAP £99,26 [CC 1.2680

L'| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIME PO ¢ST TIM INJ 2 LAT INJ 2 LONG

2301,45 2.56 58.09 232,77 137.52 19 23 54 1301.5 20.60 41.89

2006.54 10.51 39,11 240,30 129.13 21 9 39 1006.5 28,31 19.19

1567.84 22.44 !1.61 24R.73 119.30 23 32 59 567.8 32.48 346.9S

1867.84 22,44 11,61 248,73 119.30 23 32 59 S67.6 32.48 346.95

1807,64 22,44 !1.61 246,73 119.30 23 32 59 567.8 32.48 346.98

188?.84 22.44 11.61 24R,73 119.30 23 32 89 SST.B 32.48 SA6,95

1867.64 22.44 11.61 248.73 119.30 23 32 59 587,6 32.46 $46.98

DIFFERENT IAL COqRECTION6

TOE -.8790 TRA 3.059? TC3-7.1165 BAU 1.5815

ROE .0378 RRA -.6222 RE3 ,9357 FAU .13412

FOE .SSSI FRA 4.5101 FCS-?.I835 DSP 13838

80[ .8796 8RA 3.1224 BC3 7.179T FSP 1540

MID*COURSE EXECUTION ACCURACY

SOT 7974.7 SGR 1333.8 SO3 054.9

RRT -.STO? RRF -.9900 RTF .9502

SGB 8085.4 R23 .2753 R13 -,9520

SGI $079.2 SG2 316.3 THA 170.76

LAUNCH DATE MAY 26 1971 FLIGHT TIN( 276.00

DISTANCE 626.052

-l.54 AZL 94.13 HCA 19t.39 )HA

-.62 AZP 85.95 TAL 350.99 TAP

46.5? ITS 193.50 ZAE 80.65 ETE

HELIOCENTRIC CONIC

RL 151.55 LAL -.00 L(_. 244.12 VL 32.478 GAL

RP 229.65 LAP .82 LOP 75.48 VP 2t.424 GAP

RC 253.053 GL -56.10 GP 14.45 ZAL 107.29 ZAP

PLANETOCENTRIC CONIC

C3 15.752 VHL 3.989 DLA -34.36 RAL 12.51 RAD 6640.9 VEL 11.653 PTH 6.69 VHP

GqBIT DETERMINATION ACCURACY

ST 102.9 3R 16.8 38 40.1

CRT -.8803 CRS .8536 CST -.$047

LSA 106.2 MSA 34.5 8SA .3

ELI 103.9 EL2 7.9 ALF 171.79

ARRIVAL DATE FEB 26 1972

EARTH TO MARS

190.47 ECC .20600 INC 4.1299 Vl 29.896

182.38 RCA 151.23 APO 229.70 V2 23.949

182.90 ZAC 116.33 ETC 274.13 LVI -25.64

3.578 DPA "7.64 RAP 299.89 ECC 1.2592

LNCH AZHTH LNCH TINS L-I TINE INJ LAT

50.00 18 29 $7 2345.4? .35

60.00 20 9 40 2079,96 7.33

69.59 28 23 52 1505.26 21.54

69.58 23 23 52 1508.26 21,54

69.58 23 23 $2 1508.26 21,54

69.58 23 25 52 1505.26 21.54

69.58 23 23 52 1505.26 21.54

DIFFERENTIAL CCRRECTION$

TOE -.7930 TRA 3.1105 TC3-7.4164 BAU 1.5723

RDE .0398 RRA -.5764 RC3 .8603 FAU .13287

FDE .7580 FRA 4.$432 FC3-7.3028 BSP 13978

80( .7940 BRA 3.1635 BC3 7.4661FSP 1535

INJ LONG ]NJ RT ARC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

59.93 230.89 137.58 19 9 3 1345.5 18.51 43.69

42.71 237.56 129.74 20 44 20 1080.0 22.$6 23.36

6.13 247.26 117.46 23 46 58 505.3 30.63 341.46

6,13 247.26 117.46 23 48 58 505.3 30.93 341.46

6.13 247.26 117.46 23 48 58 505.3 30.93 341.46

6.13 247.26 117.46 23 46 58 505.3 30.93 341.46

6.13 247.26 117.46 23 48 58 505.3 30.93 341.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 8097.S SGR 1218.9 SG3 855.1 ST 100.1SR 15.4 SS 40.6

RRT -.969§ RRF -.9871RTF .9497 CRT -.9098 CRS .8186 CST -.5073

SOB 8188.7 R23 .2669 R13 -.9511 LSA 103.5 NSA 34.6 SSA .4

SO1 8183.4 SG2 295.6 THA 171.69 ELI 101.1 EL2 6.3 ALF 171.99

LAUNCH DATE MAY 26 197! FLIGHT TINE 278.00 ARRIVAL DATE FEB 28 1972

HELIOCENTRIC CONIC DISTANCE 630.086

RL i51.55 LAL -.00 LOL 244.12 VL 32.486 GAL -1.63 AZL 93.93 NCA 192.42 SNA

RP 230.04 LAP .84 LOP 76.51 VP 21.395 GAP -.76 AZP 86.16 TAL 350.48 TAP

RC 255,671GL -34.45 GP 13.22 ZAL 108.25 ZAP 45.65 ITS 192.66 ZA[ 79.65 ETE

PLANETOCENTRIC CONIC

C3 15.469 VHL 3.93) DLA -32.66 RAL 12.23 RAD 6640.8 VEL 11.641PTH 6.68 VHP

LNCH AZNTN LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

50.00 18 17 32 2384,31 -1.60 61.55 229.56 137.56 18 57 16 1384.3

60,00 19 46 55 2188.41 4.78 45.53 235,67 130.06 20 23 34 !138.4

TO.D0 22 9 5 1728.44 13.65 18.84 242.|) 121.62 22 37 53 728.4

72.94 23 43 33 1437.35 20.66 ,39 246.17 llS.S7 24 7 31 4)7.3

72.94 23 43 33 1437.35 20.68 .39 246.17 115,87 24 7 31 437.3

72.94 2) 43 33 1437.35 20.66 .39 246.17 113.87 24 7 31 4)7.3

110.00 3 12 27 6063.)0 13.65 283.66 242,15 121.62 4 53 30 5063.3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMI NATION

YDE -.7054 TRA 3.1771 TC3-7.6520 BAU 1.5909 SOT 8218.4 SGR 1122.8 SO) 051.6 ST 97.8 5R

ROE .0405 RRA -.SSST RE) .788T FAU .13092 RRT -.9678 RRF -.iBiS RTF ._.g) CRT -,9395 EEl

FOE .8319 FRA 4,$8?7 FC)-?.3272 88P 14221 SOB $292,8 R23 .2526 RI3 -,95D6 LSA 101.2 NDA

60E .7018 ERA 3.2228 SC) T,sg2s FSP 1532 SO1 8288.1 SO2 279.8 THA 172.46 ELI 98.5 EL2

EARTH TO MARS

190.68 ECC .20698 INC 3.9312 Vl 29.399

IS2.9ORCA 151.19 APO 230.11 V2 23.909

182,91 ZAC 115,0T ETC 274,17 LVI -24,84

3.583 SPA "8.78 RAP 300.48 [CC 1.2546

LAUNCH OATS MAY 26 1971 FLIGHT TIME 280,00 ARRIVAL

INJ 2 LAT INJ 2 LONG

16.64 45.49

20.28 26.62

25.41 356.81

29.30 335,74

29.50 3)5.74

29.50 335.74

25.41 263.43

ACCURACY

14.$ SS 41.3

.7785 Cll -.SlTl

)4,S SSA .4

4.8 ALF 172.12

DATE MAR I 1972

HELIOCENTRIC CONIC DISTANCE 634.114 , EARTH TO NAR$

RL 151.55 LAL -.OO LOL 244.12 YL 3_,496 GAL "1.72 AZL 93.76 HCA 193.44 )HA 190.84 [CC .20798 ]NC 3.7628 VI 29.399

tip 230.42 LAP oST LOP TT,S3 VP 21,36R GAP -,90 AZP 86.34 TAL 349.97 TAP t83.42 RCA 151.15 APO 230.53 V2 23.669

RC 258.201 GL -33.05 GP 12,16 ZAL 109,19 ZAP 44.81 ITS 191.94 ZAE 78.67 ETE 182.92 ZAC 113.99 ETC 274.24 LVI -24.00

PLANETOCENTRIC CONIC

C3 15.282 VHL 3.909 DLA -31.10 RAL 12.10 RAO 6640.7 VEL 11.633 PTH 6.67 VNP 3.591 SPA -0.74 RAP 301.06 ECC 1.2515

LNCH AZNTH LNCH TIME L-I TIME ]NJ LAT INJ LONG ]NJ RT ARC INJ AZNTH |NJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

50.00 18 T 23 2419.26 -3.36 63.D2 228.63 137.4g 18 47 44

60.00 lg 34 24 2187.80 2.61 47.g0 234.36 130.23 20 10 $2

?0.00 21 36 12 1829.39 g.98 24.38 239.85 122,83 22 6 41

?8.48 0 11 ! 1389.34 19.82 354.04 248.40 114.4T 0 33 40

?6.48 0 11 1 1389,34 lg.82 354.04 248,40 114,47 D 33 40

76.48 0 11 1 1359.34 19.82 354.04 245,40 114.47 D 33 40

110.00 2 $9 34 6164.25 9.g8 2g1,18 23g,85 122.83 4 22 18

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION AccuRACY

TOE -.6213 TRA 3,2498 TC3-?.8505 BAU 1.$10T SOT $333,2 SGR 1040.8 SG3 845.2

ROE .042? RRA -,5D96 RC3 .7218 FAU .1_837 RRT -._ R_r -_G79 _ _T_ ._48_

FDE .9116 FRA 4.5843 FC3-?.2725 8SP 14430 SOB 6397.g R23 .23g5 R13 -.g4g6

BOE .6226 9RA 3,2892 BE3 7,8836 FSP 1523 SO| 8393.6 $82 269.6 THA 173.12

1419.3 14.95 47.08

1187.S 18.30 29.29

82g.4 22.50 3.00

338.3 26.16 329.43

359.3 28.16 32g,43

33g,3 28.16 $29.43

3164.2 22.$0 268.83

ORBIT OETERMINATION ACCURACY

ST 95,5 SR 13.5 98 42.1

C_T -.;646 _ .r_u CS! -.9295

LSA g9.3 MSA 34.? SSA .$

ELI 96.4 EL2 3.5 ALF 172.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL• 4, 1971)

LAUNCH DATE MAY 2? 1971

HELIOCENTRIC CONIC

RL I81oSl LAL ".DO

RP 207.05 LAP "!.94

RC S?.DSD GL "|0.74

PLANETO¢ENTRIC CONIC

C3 $9.194 VNL S,2S0

LNCH AZNTN LNCN TIN[

SO.DO 14 5R El

SO.DO IS ST 43

TO.DO IT 20 32

9O.OO 19 59 21

90.00 20 35 IT

IDO.OO 21 42 13

FLIGHT TIN( iR.O0

OlSTANC[ 293o01l

1.24 AZL 91.88 HCA

ARRIVAL DATE AUG 21 tiT!

EARTH TO HAm8

71.69 IRA 272.41 ECC .44400 INC 1.8808 Vl

V2

LVI

LQ_ 245.08 VL 35,S58 GAL 2R.SR4

LC_ $23,76 VP 28.|92 GAP 82.$3 AZP 90,37 TAL 4.02 TAP 82.T! RCA 151,49 APO 393,5Y 2i,453

GP "1,18 2AL 85,?$ ZAP I??.53 ITS 108.52 ZAE 171.04 [T£ M?.II ZAC 98,36 ETC 2?8.48 "17.04

OLA "lt,2E HAL 336.0t RAD 66|0.4 YEL |Z,6|2 PTN ?.4T VNP ||.32! OPA "|?,17 RAP $24,99 ECC 1.444R

L°I TIME IMJ LAT INJ LONG |NJ RT ARC |NJ AZNTH INJ TINS PO CRY TIN INJ 2 LAT INJ 2 LONG

ti19,41 -25.18 8).51 203°09 131.80 15 40 11 1869.4 -?,51 91.23

2R95.58 "19.18 73,00 208,33 I2R°|S 16 42 39 1195•6 -3,57 54.34

2452.11 "13,42 57,37 912,36 12|,71 18 ! 24 1452,1 •33 37.55

2142.98 "9,81 3io62 215,09 118,64 19 35 4 1142,9 3,52 16,DR

1833.45 -6,92 |4.88 216.1t 117,49 21 S 50 833.4 4.84 354.04

1617.36 -8.81 357.99 215.09 110.64 22 9 tO 617.4 3.59 33?,43

t|O,O0 22 19 59 1490.93 "|3*42

DIFFERENT IAL CQRRECTION8

TOE -.$140 TRA -.7620 TC3 ,ODDS BAU .0462

ROE -•5698 RRA .22?5 RC3 .0553 FAU •03212

FOE .0370 FRA •430$ FC$ -,?096 BSP 9?3

BDE .DIGS BRA ,7953 8C3 ,0881FBP 97

346.29 912,36 121,71 22 44 58 498.9 ,39 329,47

NID-C(XJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 806.1 SGR 571.6 SG5 85.3 ST 18•2 SR 26.3 $8 9,9

RRT ",0245 RRF .0295 RTF -.5114 CRT .7053 CRS •1277 CST •?9IR

SGB 988.2 R25 -,0045 R15 .5116 LSA 30.0 MSA 12.9 SSA 1,$

SG! 806,4 SG9 571.2 TNA !78,00 ELI 99.9 EL2 II,4 ALF 59.01

LAUNCH DATE NAY 2? 1971 FLIGNT TIE 88.00 ARRIVAL DATE AUG 25 1971

HELIOCENTRIC CONIC DISTANCE 254.800 EARTH TO MARS

RL 151.58 LAL -.OO LOL 245.08 VL 55.525 GAL 1•26 AZL 91.87 HCA ?9,96 8HA 209,71 ECC .42567 INC 1.8693 Yl 29.394

RP 206.9? LAP -1.84 LOP 325.03 VP 2?.914 GAP 22.09 AZP 90.35 TAL 4.21 TAP 84.17 RCA 151.45 APO 5?5.96 V2 26.462

RC 57°440 GL -11.00 GP -1.21 ZAL 85,51 ZAP 176.65 ETS 201.10 ZAE 171.20 ETE 24.40 ZAC 98.29 ETC 278.52 LVI "17•89
PLAN£TOCENTRIC CONZC

C3 36.428 VHL 6.036 DLA -21.56 RAL 336.73 RAD 6649.4 VEL 12.505 PTH 7.39 VHP 10•930 DPA "1?.09 RAP 325.31 [CC !.5995

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

SO.O0 14 55 19 2845.85 -24,01

60.00 19 $9 14 2668.59 -16.09

?D.OO 17 22 4? 2422.97 -12.37

90.00 19 2 29 2110.96 -7.76

90,00 20 38 54 1799.89 -5.87

100.00 21 45 20 1806,48 "7.76

110.00 22 22 13 1449.79 -12.3?

D|FFERENT|AL CCNRECT|ON$

• TOE -.30?4 TRA -.79|7 TC3 .0841 8AU .OSOl

ROE -.5840 RRA ,2213 RC3 .0592 FAU .03335

FOE .0327 FRA ,4517 FC3 ".?926 BSP 1019

DOE .6542 BRA .7836 BC5 ,1028 FRP 108

LAUNCH DATE NAY 27 1971

HELIOCENTRIC CCNIC

RL 131.38 LAL -.OO

RP 206.90 LAP -1.94

RC 5?.930 GL -11.27

PLANETOCENTRIC CONIC

C3 33.939 VHL 5.820

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

82.19 201,91 132.59 15 40 43 1845.9 -6.23 D8,IS

71.65 207.14 126.65 16 45 42 1668.D "2,$9 S5.05

55.7T 211.20 122.09 18 5 10 1425.0 1,44 58.05

54.83 213.95 118.92 19 3? 40 1111.0 4.59 |4.30

12.99 214.98 117.71 21 8 54 799.9 5.9J 392.19

356.20 215.95 116,92 22 11 46 585.4 4.59 38S.$?

344,68 211.20 122,09 22 46 45 469.8 1.44 324.95

HID-COURSE EXECUTION ACCURACY CitBlT DETERMINATION ACCUllACY

SGT 82Y.i 9GR 577.5 803 91.8 ST 18.6 SR 26°6 IS 8,8

RRT ",0259 RRF ,051T RTF -.5234 CRT .6997 ¢R$ .0914 CIT .?D22

SG8 |008,? R23 -.0055 R15 ,5238 LDA 30.3 NSA 13.5 891 1,1

S61 827.3 SG2 577.1THA 177.98 EL1 30.2 EL2 11.7 ALF 59.T6

ARRIVAL DATE AUG 25 1971

EARTH

81.22 6NA 256.08 ECC .40860 INC

FLIGHT TIHE 90.00

DISTANCE 256,866

1.28 AZL 91.86 HCA

325.62 ECC

TO HAR$

LOL 245.08 VL 35.112 GAL 1.8579 Vl 29*394

LOP 526.30 VP 27.652 GAP 21.56 AZP 90.28 TAL 4.42 TAP 8S.64 RCA ISI,4S APO 360.72 V2 26.468

GP -1,24 ZAL 25.24 ZAP 175,73 ETS 196.92 ZAE 170.59 ETE 22.06 ZAC 98.21 ETC 2?8.58 LVI -1?.93

DLA -21.90 RAL 359.56 RAD 6648.5 VEL 12,405 PTH ?,3| VHP 10.555 DPA -17.02 RAP 1.55R9

LNCH AZHTH LNCH TINE L-I TINE INJ LAT

50.00 14 54 13 2818.62 -22.85

60.00 16 0 41 2641.85 -17,00

70.00 17 25 l 2595.98 -ll.31

60.00 19 5 59 2078.97 -6,71

90,00 20 42 59 1768,14 -4,?9

100.00 21 48 5| 1555.44 "6.71

110,00 29 24 2T 1440.78 "II.SI

DIFFERENTIAL C_RRECTION8

TD[ -.3002 TNA -.74|5 TC3 ,lOIS IAU *0542

RD[ -.|403 RRA .2155 RC3 o0531 FAD .03485

FDE ,O2?i FRA °49?4 FC$ -.R855 RiP 1071

ROE .6181 ERA ,7722 BC3 .ltg5 FDP 116

LAUNCH DATE HAY 27 tg?l

HELIOCENTRIC CONIC

RL 151.89 LAL -.OD

RP 206.85 LAP -I.93

RC 58.496 DL -11.53

PLAk[TOCENTRIC CONIC

C3 $1.687 VHL 5.629

LNCH AZHTH LNCH TINC

50.00 14 55 3

60.00 16 2 6

?D.O0 lY 27 IS

80.00 lg 8 55

90.00 20 46 30

IDO.O0 21Sl 46

110.00 22 26 41

DIFFERENTIAL CORRECTIONS

TOE -.2931 TRA -,7310 TC3 .1205 RAU .0594

RDE -.5264 RRA ,2094 RC3 .0671 FAU .05600

FDE .0232 FRA .4835 FC5 -.983T 86P 1115

6DE .6029 8RA .7604 BC3 .1379 FIP 126

INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

80,92 200.78 152.94 15 41 12 1810.6 -4.9? 64,08

70,22 205.98 127.11 16 44 43 1641.9 "1.21 51.??

54,1R 210.05 122.44 18 4 55 1394.0 2.55 34.52

35,05 212.53 119.16 19 40 19 1079.0 5.68 12.55

11.09 213.88 117.90 91 19 5 766,1 6.9? 350.94

554.42 212,83 119.18 92 14 25 553.4 5.69 338.80

343.10 210.05 122.44 99 48 23 440.8 2.55 323,44

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 847.9 8GR 585.0 365 98.? ST 18.8 8R 26.0 98 7.0

RRT -.0279 RRF ,0342 RTF ",_89 CRT .9952 CR3 .US4Z CIT .7422

363 1029.0 R23 -,0059 RI3 .5362 LSA 30.6 HSA 13,9 89A 1.2

SGI 848,2 502 589.6 THA 177.92 ELI 30,5 EL2 it.9 ALF 58.57

FLIGHT TIHE g2.00 ARRIVAL DATE AUG 27 1911

DISTANCE 259.171 EARTH TO MAR8

LOL 245.08 VL 34.915 8AL 1,31 AZL 91.85 HCA 89.49 6HA 949,35 ECC .39299 INC 1.8466 V! 29.394

LOP 52?.56 VP 2?.404 GAP 91•04 AZP 90.24 TAL 4,65 TAP 9?.14 RCA 151.44 APO 34?.2? V2 26.4?8

GP -1.27 ZAL 84.95 ZAP 174oT9 ET$ 194.16 ZAE 170,02 [T[ 20,09 ZAC 98.14 ETC 2?8.83 LVi -IY.RY

DLA -22.25 RAL 356.36 RAD 8647,7 VEL 12,513 PTH 7.25 VHP 10,195 DPA -16,96 RAP 325.92 ECC t.5215

L-I TIME 1NJ LAT INJ LONG [NJ RT ASC ]NJ AZMTH ]NJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2?95.?7 -21.69 79,69 199.64 133,45 15 41 3? 1793,8 -3.72 65.04

2615.45 -IS,g1 68.84 204.85 127.$3 16 45 42 1615.4 -,05 50.$!

2365.15 -10,26 $2,62 208.93 122,76 18 6 40 1365.2 3.65 33.01

2046.9? -5.64 51,27 211•?3 II9.3T 19 43 2 1047.0 6.73 10.75

1752,19 -3,71 9.16 212.79 118.06 21 15 22 732.2 8.03 548.31

1621.44 -5.64 352.64 211.75 119.37 22 17 8 521.4 6.75 352.12

1411.97 -ID.26 341.54 208,g3 t22.76 22 50 13 412,0 3.65 321,93

NIO-COUR$1:" EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

SGT 868.2 $GR 598,1 SG5 106.2 6T 19.2 SR 27,0 95 1'. 3

RRT -,0295 RRF •0362 RTF -,5482 CRT .6g09 CR$ .OI9S CST .7230

SGB 1048.6 R23 -.0064 R13 ,5485 L$A $0.9 H$A 14.0 $$4 1.2

SGI 868.5 502 587.6 THA 177.89 ELI 30.8 EL2 12.2 ALF 58,40
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE MAY IT tITl

MELIQCENTRIC CORIC

RL IS1.59 LAL ".OD

RP 201o00 LAP -1.|2

RC 59,137 GL -!1,78

PLANETOCENTRIC CONIC

C3 SD.149 VML 5.445

LNCH AZNTM LNCM T|NE

SO.DO 14 95 49

60.00 16 3 29

TO.O0 17 29 28

60.00 19 12 14

60.00 20 30 29

100.00 21 55 5

110.00 22 29 54

FLIGHT TIME 94.00 ARRIVAL DATE AUG tl ID?I

DIITkNcE 2i1.S82 EARTM TO MARS

LOS, 14S.Ol VL 34.7t! $AL 1.34 AZL $1.84 HCA 83.76 8MA _43,$| [CC .$7754 INC 1.83|4 ¥1 21.)9A

LOP 318o83 VP E?.S?I GAP 10,53 AZP 9O,lO TAL 4,09 TAP 12,1S RCA ||1.43 APO $35,$5 VZ 16.482

GP -1.30 ZAL 84.$E ZAP 113.82 ET] |gl.2$ ZAE 119.49 [tE |8.34 ZAC 28.08 ETC 278.19 LVl -18,01

DLA -!Z.81RAL 326.14 flAO 6146.9 VEL 12.231PTM ?.18 VNP 9.849 SPA -IS.gO RAP 326.81 [CC 1.4619

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIME PO CST TIN INJ 2 LAT INJ 2 LOMG

2169,34 -20,54 TS.5I IgB,S4 133,91 13 41 $8 1169,3 -2.SO 62.02

2589.38 -14,82 67,49 203.74 127.92 16 46 38 1589.4 1.10 49.26

2338.59 -9.20 51.08 207.83 123,04 18 8 25 1336.6 4.73 31.51

2014.99 -4.57 29.50 210.88 119.54 19 45 49 1015.0 ?.79 8.97

1698.09 -2.61 7.27 211.74 118.17 21 18 47 698.1 9.09 346.36

1489.46 -4,57 330,87 210.66 119.54 22 19 SS 489.5 T.?9 330.34

1383,41 -9o20 340.00 207.83 123.04 22 31 58 383.4 4,73 320.43

DIFFERENTIAL CCRRECTION8

TOE -.2655 TRA -.7198 TC3 .1417 |AU .0628

ROE -.5130 RRA ,203T RC3 .O?lO FAU .D3744

FOE .0172 FRA .3003 FC3-1.0932 BSP 1159

DOE .5672 BRA .7481 BC3 .1589 FSP 139

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

SGT 887,3 8GR sg2.B SG3 114.1 ST 19.4 $R 27.2 SS 7.S

RRT -.D312 RRF ,0392 RTF -.SEOg CRT .686! CRS -,0216 CST .6991

SGB 1067.0 R23 -.DOTs R13 .5613 LSA 31.1 NSA 14.3 SSA 1.2

SGI 887.8 SG2 592.2 THA 177.85 ELI 31.1 EL2 12.4 ALF 58.31

LAUNCH DATE NAY 27 1971 FLIGHT TIME 96,00 ARRIVAL DATE AUG 31 1971

HELIOCENTRIC CONIC DISTANCE 264.371 EARTM TO MARS

NL 151.58 LAL -.DO LOL 245.08 VL 34.549 GAL 1.37 AZL 91.82 HCA 85,02 SMA 238,07 ECC .36399 INC 1.8242 Vl 29.394

RP 206.73 LAP -1.82 LOP 390.10 VP 26.951 GAP 20.02 AZP 90.10 TAL 5.t5 TAP 90.17 RCA 151.41 APO $24.73 V2 26.48?

RC 39.850 GL -12.04 GP -1.34 ZAL 84.28 ZAP 172.84 ETS 190.85 ZAE 169.01ETE 18.80 ZAC 97.98 ETC 2?8.74 LVI -18.04

PLANETOCENTRIC CONIC

C3 27.801 VHL 5.273 OLA -22.98 RAL 335.89 RAD 6646.1 VEL 12.|55 PTH 7.12 VHP 9.516 SPA -16,84 RAP 326.49 ECC !.4S78

LNCH AZNTH LNCH TIN[ PC, CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 56 30 1745.4 -1.29 61.01

60.00 16 4 48 1563.8 2.23 48.04

70.00 17 $1 41 1308.3 5.80 30.02

60.00 19 15 37 983.1 8.83 7.18

90.00 20 54 35 663.9 10,14 344.39

100.00 21 38 29 457.6 8.83 328.55

110.00 22 31 ? 355.2 5,80 318.94

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

2745.39 -19.41 77.36 197.47 194.34 15 42 16

2563.79 -13.75 68.18 202.65 128.27 16 47 32

2308.33 -8,15 49.57 206.75 123.28 18 10 9

1983.08 "3.50 27.74 209,62 119.67 19 48 40

1663.88 -1.31 5.36 210.72 i18.24 21 22 19

1457,55 -3.S0 349.11 209.62 119.67 22 22 46

1355.15 -8.13 338.49 206,75 123.28 22 53 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

TOE -.2826 TRA -.TIT| TC3 .1620 8AU .0669 SGT 916.4 SGR 397.0 SG3 122.S ST 19.9 $R 27.4 $3 7.7

RDE -.5002 RRA .1983 RC3 ,0748 FAU .03897 RRT ",0324 RRF .0420 RTF -.5889 CRT .6827 CRS ".0616 CST .673?

FDE .0109 FRA .5177 FC3-1.2137 BSP 1243 SGB 1093.8 R23 -.0101 813 ,5693 LGA 31.4 MSA 14.7 SSA 1.3

80E .574S BRA .7440 8C3 .1784 FSP 152 861 916.8 SG2 596.5 THA 177.90 ELI 31.4 EL2 12.7 ALF 57.69

FLIGHT TIME 98.00

HELIOCENTRIC CONIC DISTANCE 267.213

RL IS1.56 LAL -.00 LOt. 245.06 VL 34.384 8AL 1.41 AZL 91.81MCA 88.29 3MA

RP 206.72 LAP -1.81 LOP 331,37 VP 28.743 GAP 19.33 AZP 90.12 TAL 3.42 TAP

RC 60.633 GL -12.28 GP -1.38 ZAL 23.91ZAP 171.84 ST3 189.78 ZAE 188.59 ETE

PLANETOCENTNIC CONIC

C3 28.125 VHL 5.111DLA -23.35 HAL 335.D1RAD 6645.5 VEL 12.087 PTH 7.07 VHP 9,196 SPA "18.79

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT A$C ]NJ AZMTH INJ TIME PO C3T TIN

50.00 14 57 8 2721.93 -18.29 76.26 198,42 134.72 IS 42 30 1722.0

60.00 16 6 5 2538.59 -12.68 64.91 201.59 128.58 18 48 23 1538.6

TO.DO IT 33 54 2280.43 _7.IO 48.09 205.71 123.50 |8 11 54 1280.4

80.00 19 19 4 1931.28 -2.42 23.99 208.60 !19.77 19 51 35 951.3

80.00 20 58 49 1629.52 -.41 3.43 209.72 118.28 2t 25 59 629.5

100.00 22 ! 56 1425.75 -2.42 34?.36 208.60 119,77 22 25 41 425.8

110.00 22 33 20 1327.23 -7.10 337.01 205.71 123.50 22 $5 27 327.2

DIFF[RENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACT

YD[ -.2996 TRA *.8885 TC3 ,1897 BAU ,O?I? GGT 925.3 SGR 800.9 3G3 131.i

R02 -,4871 RRA .Ig2t RC3 ,0785 FAU ,04081 RRT -,03SO RSF ,UAS4 RTF -,_.44

FOE .O02S FRA .5338 FC3-1,3412 BSP 1230 SGB 1103.3 R23 -,0090 RI3 .S849

SOS .SITS ERA ,?24| De3 .2053 FGP IGS SGI 929.7 3G2 GOO.2 THA IT?.$9

LAUNCH DATE NAY 27 1971
ARRIVAL DATE 9EP 2 1971

EARTH TO MARS

233.31 ECC .35107 INC 1.8130 Vl 29.394

91.71 RCA 151.40 APO 315.22 V2 26.491

15.42 ZAC 97.91 ETC 279.79 LVI "18.07

RAP 326.76 [CC 1.4300

|NJ 2 LAT INJ 2 LONG

-,11 60.04

3.33 46.63

6.86 28.55

9.86 5.38

11.17 342.40

9.86 326.75

S.86 317.47

ORBIT DETERNINATXON ACCURACY

ST 19.8 3R 27.Q 33 7.2

CRT .174! CR8 -,1108 C81 .64S9

LSA 31.4 MSA 15.0 |SA 1.3

ELI 31.4 EL2 12.8 ALF 58.29

LAUMCN DATE NAY 2? 1971 FLIGHT TIME IOO,O0 ARRIVAL DATE SEP 4 1971

HELIOCENTRIC CONIC DXITANC[ 210.19_ EARTN TO MARS

RL IS1.36 LAL -.00 LOL 84S.08 VL 34.229 GAL 1,44 AZL 91.80 MCA 2?,58 GMA 229.03 ECC .33900 INC !.8018 Vl 29.394

RP 206.?0 LAP -I.10 LOP 332.84 VP 28.346 GAP 19,D4 AZP gO.D$ TAL 3.70 TAP 93,26 RCA 131.39 APO 306.6? V2 26.4g4

NC 61.463 61 -12.$3 GP -1.42 ZAL 83.32 ZAP 170.82 ST3 198.94 ZAE 168.22 ETE 14,t8 ZAC 97,83 ETC 278,94 LVl -19.09

PLANETOCENTR|C CONIC

C3 24,603 VML 4.990 DLA -23.?2 RAL 335.31 RAD 8644,8 VEL 12.024 PTH ?,01 VHP 8,889 DPA "!6,74 RAP 327.02 [CC 1.4049

LNCH AZNTH LNCH T|NE L'I TIME INJ LAT |NJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT |NJ 2 LONG

80.00 14 5? 42 2699,08 -1?,19 ?S.19 193.41 135.08 15 42 4| 169g.1 1.03 $9.08

60.00 16 ? 19 2313,93 -11.$3 $3,67 20D.56 128.86 18 49 12 1513.9 4.42 45.65

?0.00 1? 36 $ 2252.93 -6.07 46.83 204.69 123.$8 18 13 38 1292.g 7.89 2?,09

60.00 lg 22 39 1919.62 -1,35 24.23 207.61 !19.83 !g $4 35 919.6 10.88 3.$8

go.o0 21 3 13 1598.06 ,71 1.32 2D8.73 118.27 21 29 48 595.1 12.20 340.39

I00,00 22 5 27 1394.09 -1,33 345.62 20T,8! 119.83 22 28 41 394.1 t0.88 324.95

110.00 22 35 32 129g,?5 -6,07 333.55 204.69 123.68 22 5? 11 299.T 7.8g 316.01

O]FFER[NTIAL CCRRECTIONS NID-COUR3E EXECUT|ON ACCURACY ORBIT OETERMINATION ACCURACY

TOE -.2616 TRA -,6883 TC3 .2153 SAU .D759 8ST 944,2 3DR 004.4 863 141.3 8T 20,0 $R 2?.? 89 8.2

ROE -.4761 RRA .1879 RC3 ,0820 FAD .04242 RRT -.038? RRF ,D487 RTF -.5947 CRT .88?? CRS -.IS61 CST .61T1

FD[ -.0056 FRA .5513 FC3-1.4926 BGP 1271 8GD 1121*0 R23 -,0097 813 .$952 LSA 31.8 NSA 15.3 66A 1.3

BOE .5434 BRA .7135 DC3 .2306 F3P 180 8GI 944.6 362 603.8 THA I77.60 ELI 31,6 EL2 13.0 ALF $8.31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE MAY IT 1071

MELIOC[HTtlC CONIC

RL 151.88 LAL ".D0

RP 208.68 LAP -1.Y9

RC 82,366 GL "ll. TY

PLANETOC[NTGIC CQNIC

C3 23.220 VNL 4.81$

LNCH AENTH LNCM TIN[

SO.OO 14 $6 11

60.00 16 6 29

TO.O0 I? _ 16

80.00 19 28 11

90,00 21 ? 40

100.00 22 9 3

110.00 22 37 43

PLIGHT TIH( 102o00 ARRIV4L OAT[ IEP I IITt

DISTANCE 273.tee

LOL 841,00 VL 34.084 iAL 1.40 AZL 91.76 HC4 00,83

LOP 333.91 VP 21.3$0 GAP tl,SI AZP 90,04 TAL $.OD

GP -1.48 EAL 63.12 ZAP 169.79 [T8 108.2T ZAE 1l?,9_

Dt.A "24.09 RAL 334.99 RAD 6644.2 ?EL 11.967 PTH 6,97

L_I TIHE INJ LAT INJ LONG INJ RT A|C INJ AZNTH

26?0.T6 -16.11 74.17 194,41 135.40

2489.83 "10.D0 $Z.47 196,$6 129.11

2285.8T -5.04 45.21 203.?0 123.82

1888.14 -,29 _2.52 205.65 119.86

IS60,49 1.82 359.59 207.82 118.23

1362.61 -.29 343.89 206.65 119.98

12T2.69 -5.04 334.13 203.70 123,82

[AATH TO NAGS

Ilia ItS.l? [CC .32774 IHC l.YSOY Vt 28.394

TAP 94.83 lEA 161,3? APO 291.96 V2 21.491

ET( 13,04 ]AC 9?.?6 [TC 2?6.68 LVI "18,11

VHP 8.593 OPA o16.T1 RAP 327.25 ECC 1,3821

INJ TIN( PO ¢8T TIN IHJ 2 LAT INJ 2 LONG

15 42 48 1674.8 2,15 $6.19

16 49 59 1489.8 5.47 44.49

18 IS 22 1225.9 $.90 25.65

19 57 39 866.1 11.86 1.T8

21 33 iT 560.5 13.21 338°38

22 31 45 362.6 11.88 323,15

22 58 55 272.7 6.90 314.56

DIFFERENT IAL CORRECTION8

TO[ ".2542 TRA ".8780 TC3 .2412 BAU .0797

ROE ".4849 RRA .IO_ RE3 ,0854 FAU ,0442D

FOE ".0152 FRA .5688 FC3"1.6501BDP 1315

DO( .5298 BRA .7022 BE3 .2568 FDP 196

LAUNCH DATE NAY 27 1971

HID-COURSE (XECUTICN ACCURACY ORBIT DETERMINATION ACCUIIACY

SGT 962.1 3GR 607.5 683 1SI.6 8T 20.1 68 27.8 68 8.8

RRT -.0413 RRF .0522 RTF -.DO43 CRT .6612 CRS %2025 FIT .5668

SGB 1137.8 823 -.0108 R13 .6046 L$A 31,? HSA IS.? 88A 1.4

8Q1 962.6 682 606.6 THA 177.52 ELI 31,7 EL2 13.3 ALF 58,39

PLIGHT TI_E 104.00 ARRIVAL DATE 8(P 8 1971

DISTANCE 276.491 EARTH TO MARS

LOL 245.08 VL 33.947 GAL 1.52 AZL 91.78 HCA 90.10 SHA 221.67 [CC .31720 INC 1.7796 Vl 29.394

LOP 335.18 VP 26.184 GAP 18,10 AZP 90.00 TAt. 6.30 TAP 96.40 RCA 151.36 APO 291.99 V2 26.498

GP -1.50 ZAL 82.69 ZAP 168.73 [T6 187.72 ZAE 167.68 ETE 11.99 ZAC 97.66 [TC 278.92 LVI -16.12

OLA -24.47 RAt. 334,64 RAD 6643.7 VEL 11.914 PTH 6.92

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZHTH

2859.08 -15.06 73.19 193.45 135.69

24(dS.27 -9.58 6/.31 198.58 12g.33

2199,24 -4.03 43.81 202,73 123.94

1890,76 .78 20.80 205,72 119.85

1925.713 2.94 357.65 206.92 118.14

1331.26 ,78 342,17 205.72 119.85

1246,06 -4,03 332.73 202.T3 123.94

VHP 8.308 DPA -16.68 RAP 327.48 [CC 1.3014

INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

15 42 52 1655.1 3.24 67.24

16 SO 43 1466.3 6.50 43.8S

16 17 5 !199,2 9.88 24.82

20 0 48 856.8 12.86 358,0Y

21 37 56 525,7 14.21 338.30

22 34 59 331.2 12.86 321.34

23 0 38 246.1 9.88 313.13

MELIO(ENTRIC CONIC

RL 151.58 LAL ".00

RP 206.67 LAP -1.78

RC 63.370 r_. -13.00

PLANETO¢_TRIC CONIC

C3 21.980 VHL 4.888

LNCH AZNTH LNCH TIN[

50.00 14 58 3T

80.00 16 9 37

?O.OO 17 40 26

80.00 19 29 91

90.00 _1 12 31

100.00 _ It 4_

110.00 12 30 6£

DIVIrEHENTIAL COtNECTIONI

T0[ -.£_4t ?/A -,1145:T¢I ,991| 844/ ,0893

ROE './ill ILIIA ,lTIll|*iCl ,0144 FAU .04tls

FOE -.0236 FRA ,5892 FC3-1.8195 88P 1207

BOE .5112 8RA ,8803 DE3 .3042 FlP 215

LAUNCH DATE NAY 27 1971

MELIOCENTRIC CONIC

RL 151.58 LAL -.DO LCN. 245.08 VL 33.619 GAL

RP 208.68 LAP -1,77 LOP 336.45 VP 26.017 GAP

NID-CCQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 966.D 8GR 610.2 6G3 IS2,5 IT 19.5 88 28.0 88 8.0

RRT ",0492 nRF .0561 RTF 0,6353 CRT .642$ CR8 Oo241Y COT ,9Y42

$GB !143.3 R23 ".0043 R13 .6358 L$A 31.4 NSA 15.9 88A 1.4

881 96?,6 882 609.0 THA 177,06 ELI 31,4 EL2 13.3 ALF59.89

FLIGHT TIM( 106.00 ARRIVAL DATE SEP 10 1971

DISTANCE 279.787 EARTH TO MARS

1.55 AZL 91.7T HCA 9|.37 6HA 218.50 [CC .30738 INC 1.7685 VI 29.394

1?.64 AZP 89.96 TN. 6.61 TAP 9?.96 RCA 151.34 APO 285.67 V2 26.488

ET[ 11,01 ZAC 97.61 [TC 276.99 LVI -18.iZRC 64.414 GL -13.22

PLANETOCENTR|C CONIC

C3 20.814 VHL 4.562

LNCH AZHTH LNCH TINE

50,00 14 96 59

60.00 16 10 41

70,00 17 42 34

8O.OO 19 33 36

50.00 21 17 26

100.00 22 16 26

110.00 22 42 1

GP -1.55 ZAL 82.20 ZAP 16?.69 [T$ 187.26 ZA[ 167.51

DL4 -24.83 RAL 334.29 RAO 6643.2 VEL 11,867 PTH 6.88 VHP 8.034 DPA -16.65 RAP 32T.69 ECC 1.3425

L-| TIME INJ LAT |NJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2834.10 -14.03 72.25 192.5| 135.94 19 42 53 1634.1 4.30 56.38

2446.41 -8.60 60.19 197.63 129.53 16 51 24 1443.4 7.SO 42.24

2173.25 "3.04 42.45 201.60 124.03 18 16 48 11T3.2 10.84 22.61

1829.77 1.83 19,10 204.83 119.81 20 4 2 825,8 13,82 358.17

1490.89 4.05 $55.70 206.06 118.01 21 42 1? 490.9 15.19 334.21

1300.24 1.83 340.4/ 204.83 119.81 22 38 8 $00.2 13.82 319.53

1220,01 -3.04 331.37 201.80 124.03 23 2 21 220.1 10.84 311.73

DIFFERENTIAL CCRIECTIOI_

TOE -.2517 TRA -.8507 TC$ .3160 DAU .090?

ROE -,4437 264 .1?36 RC3 .0910 PAU ,0483S

FOE -o0358 VRA olDTS FC3"|.0112 BSP 1299

DOE .5006 IRA .6134 BE3 .3260 FSP _32

HID-COURSE EXECUTION ACCURACY

3GT 988.4 5GR $12.5 863 !74,4

RRT ".0506 flRF 10606 RTF "._aSS

869 IIQE,$ 823 -,DOts HI3 .6350

3GI 689,2 SG2 611.3 THA 177.11

LAUNCH DATE MAY 27 1ST1 FLIGHT TIM( 106.00

MELIQ(ENT21C CGNIC

RL 161.58 LAL -,00

RP 208.69 LAP -1.T6

RC 65.S12 GL -13.44

PLANETOCENTRIC CONIC

C3 19,788 VHL 4,446

LNCH AZMTH LNCM TIN[

50.00 14 59 18

60.00 18 11 42

70.Q0 17 44 41

80.00 16 37 25

80.00 21 22 34

100.00 22 20 17

110.00 22 44 6

DISTANCE 283.157

LOt. 245,08 VL 33,699 GAL 1,59 AZL 91.?$ HCA g2.64

LOP 33?,?2 VP 25,850 GAP l?.19 AZP 89,92 T_d. 6,93

GP -1,$0 ZAL 81.83 ZAP 148.5Y ITS 186.$7 ZAE |6?.40

DLA -25.20 RAL 333.92 RAO 6642.? V(L 11.823 PTH 6.84

L-i TIME INJ LAT INJ LON; |NJ RT A$C ]NJ AZHTH

2613.80 -13.04 71.34 191.60 136.18

2421,21 -?,63 sg.lO 196.71 129.69

2147.$2 -2,0T 41,12 200.89 124.10

1795.00 2.87 17.41 203.9? 1|g.73

1455.89 S.t? 353,?4 205,23 11T.84

1269.49 2.87 338.78 • 203.9T 119.?3

1194.64 -2.07 330.04 200.6g 124.10

DIPFERENTIAL CGNR[CTION8

TOE -,228? TRA -,8431 TC3 ,33?4 BAU .0925

RD[ -.4339 RRA .1693 RC3 ,0933 FAU .09064

VOE -.0496 FRA .0254 FC3-_.2176 BDP 1370

BIDE *4895 8RA ,6650 BC3 .3501FSP 251

HIO-COUR$E EXECUTION ACCURACY

8GT 1007.1 SGR 614.5 SG3 187.0

RRT -.0527 RRF .0652 RTF -.6371

SG8 1179,? 823 -,0119 813 .$3?7

SGI 1007,9 SG2 613,1THA 177.07

OR$1T O[TERHIN4TION ACCURACY

8T 19,6 3R 28,1 68 8.1

CRT .6395 CRI -.29ZI Cil .iS)]

LSA 31,6 N4A 16,3 864 1.4

ELI 31.6 EL2 13.6 ALF 59.41

ARRIVAL DATE 8EP 12 1971

EARTH TO NAR6

8MA 2_S,$2 [CC .29820 INC !.75T3 Vl 29.394

TAP 99.S$ RCA 191,32 APO 279.92 V2 28.495

IT[ 10,01 ZAC 9T.53 [TC 278.gg LVl -18.11

VHP 7.?70 DPA "16.64 RAP 32T.86 (CC I.$254

|NJ TIME PO ¢8T TIH IHJ 2 LAT |NJ 2 LONG

19 4Z Sl 1613.6 5.31 SS.St

14 $2 3 1421.2 8.46 41.18

18 20 29 1147.8 11.77 21.45

20 ? 20 795.0 14,76 358.36

21 46 90 455.9 1&.16 352.09

22 41 26 26g.5 14.75 317,73

23 4 2 194.6 11.?7 310.34

OR6IT DETERMINATION ACCURACY

8T 20.1 38 28.2 28 8.4

CRT .6544 CR6 -.3461CST .4908

L6A 31.8 NSA 16.6 8SA 1.5

ELI 31.T EL2 13.8 ALF 59.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY I? 1971 PLIGHT TIRI[ |IO.O0 ARRIVAL OAT[ R[P 14 1971

OIITANC[ |00.98| CARTM TO MARS

LOt. 845.08 VL 36,586 GAL 1.63 AZL 9I,?S HCA 93.91 IRA ttE.G9 ECC .96963 IUC 1.7462 Vl 89.364

LOP 338.99 VP ZS,71D GAP IG.?5 AZP 89.80 TAL T.24 TAP lOt.IS RCA ISt.3I APO 274,68 v2 69.493

GP -1.GS ZAL 91,38 ZAP IG5.4Q ET6 166.53 ZAE 167,37 ETE 9.19 EAC 97,46 [TC 279.OE LVI -19.10

HELIOCENTRIC CONIC

RL 151oS8 LAL -.00

RP 206. YI LAP "1.74

RC 88.887 GL -13.94

PLANETOCENTRIC CONIC

C3 18.817 VML 4.358 DLA -25,5S RAL 333.53 RAD SS48.3 VEL 11.783 PTH 6.01 VHP ?.316 OPA -|6.63 RAP 329.05 ECC !.3097

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT A$C |HJ AZMTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

SO.DO 14 59 3| 2594.20 -12.07 70.48 190.72 136.38 IS 42 47 1594,2 6.29 54.88

8O.OD 16 12 40 2399.71 -6.70 58.06 195.81 129,83 16 52 40 t399.7 9.39 40.11

70.00 t7 48 46 2123.02 -1.13 39,82 200.01 124.14 18 22 9 1123.0 12.67 20.07

80.00 19 41 18 1764.54 3.89 15.73 203.14 119.63 20 tO 43 764.5 15.66 354,58

90.00 21 27 S? 1420.63 6.29 3St.7S 204,43 117.63 21 51 37 420.8 17.10 329.94

100.00 22 24 10 1239.01 3.89 337.10 203.14 119.63 22 44 49 839.0 15,86 315.92

110.00 22 46 15 1169.83 -1.13 328.74 200.0! 124.14 23 5 43 169.8 IE.67 308.99

DIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.2210 TRA -,6347 TC3 .3643 BAU .0948 6GT 1024.1 6GR 616.D 603 200.5 8T 20.2 8R 29.3 66 9.8

ROE -.4244 RRA .1652 RC3 .095! FAU .05305 RRT ".0555 RRF .DTOD RTF -.6415 CRT .6284 CRS ".3899 C$T .4562

FDE -.0624 FRA .6460 PC3-2.4408 BSP 1429 6GB 1195.1 R25 -.0144 R13 .8425 LSA 31.8 MSA 16.9 SSA 1.5

8DE .4785 DRA .6359 BC3 .3767 P8P 273 SGl 1025.0 602 614.6 THA l?7.OI ELI 31.8 EL2 14.0 ALF 59.31

LAUNCH DATE HAY 27 1971 FLIGHT TIM( 112.00 ARRIVAL DATE 3(P 16 1971

HELIOCENTRIC CONIC DISTANCE 290.144 EARTH TO MARS

RL 151.58 LAL -.DO LOL 245.08 VL 33.489 GAL 1.66 AZL 91.74 HCA 95.18 6MA 210.59 ECC .28182 INC 1.7350 Vl 29.394

RP 206.73 LAP -1.73 LOP 349.26 VP 25.569 GAP 16.32 AZP 8g.84 TAL 7.$7 TAP |02,74 RCA 151.29 APO 269.90 V2 28.499

RC 67.877 GL -13.8A GP -1.70 ZAL 60.93 ZAP 164.33 ETS 186.24 ZA( 167.40 ETE 8.34 ZAC 97.38 ETC 279.04 LVi -18.08

PLAN[TOCENTRIC CONIC

C3 17.947 VHL 4.236 DLA -25,91RAL 333.14 RAD 6641,9 VEL 11.746 PTH 6.77 VHP 7,271DPA -16.64 RAP 329.20 ECC 1.2954

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

SO,DO 14 59 44 2575.33 -11.14 69.66 189.86 136.56 15 42 39 1575.3 7.24 53.88

60.D0 16 13 34 2378.93 -5.79 57.05 194.95 129.95 16 53 13 1378.9 10.29 39.08

70.00 17 48 49 2098.87 -.20 38.56 199.17 124.15 18 23 48 1098.9 13.53 18.73

80.00 19 45 16 1734.37 4.91 14.07 202.34 119.49 20 14 11 734.4 16.55 352.75

90.00 21 33 36 1385.01 7.41 349.73 203.70 117.37 21 58 41 385.0 18.03 327.74

100.00 22 28 8 1208.84 4.91 335.43 202.34 119.49 22 48 17 208.8 16.55 314.12
145.7 13.53 307.65

ORBIT DETERMINATION ACCURACY

ST 20.2 SR 28.3 8S 10.2

CRT ,6210 CR3 -.4368 CST .4183

LSA 31.9 NSk 17.2 SSA 1.6

ELI 31.8 EL2 14.1 ALF 59.47

ARRIVAL DATE 8EP 18 1971

HELIOCENTRIC CONIC EARTH TO NARS

RL 151.58 LAL -.00 L(Y,- 245.08 VL 33.361GAL 1.70 AZL 91.72 HCA 96.44 3MA 206.40 ECC .27413 INC 1.7238 Vl 29.394

RP 208.77 LAP -1.71 LOP 341.53 VP 25.434 GAP 15.90 AZP 89.81TAL 7.89 TAP 104.33 RCA 151.27 APO 265,53 V2 26,485

RC 69.140 GL -14.03 GP -!.76 ZAL 80.48 ZAP |63.17 ET3 185.99 ZAE 167.51ETE ?.49 ZAC 97.31ETC 279.00 LVI -18.05

PLANETOCENTRIC CONIC

C3 17.152 VHL 4.141DLA -28.25 RAL 332.74 RAO 6641.5 VEL !1.713 PTH 8.74 VHP ?.033 DPA -18.85 RAP 320.33 ECC 1.2823

LNCH AZNTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 39 31 25§7.2! -10.24 88.87 189.03 136.72 15 42 29 15§7,2 8.14 53.11

80.00 19 14 25 2358.90 -4.91 56.09 194.11 130.05 16 53 44 1358.9 11.15 38.09

7O.O0 17 50 49 2075.43 .89 37.34 198.35 124.15 18 25 25 1075.4 14.57 17.43

80.00 lg 49 19 1704.53 5.90 12.41 201.58 119.32 20 17 44 T04.5 17.40 350.95

90.00 21 39 35 1348.93 8.53 347.67 202.99 117.06 22 2 4 349.9 18.94 325.48

lO0.O0 22 32 11 1179.01 5.90 333.70 201.38 119.32 22 51 SO 179.0 17.40 312.32

110.00 22 48 15 1145.69 ".20 327.48 199.17 124.15 23 7 21

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY

TOE -.2142 TRA -.6251 TC3 .3932 BAU .0971 6GT 1038.3 8GR 617.3 3G3 214.8

ROE -.4154 RRA .1612 RC3 .0964 PAU .05562 RRT -.0591 RRF .0757 RTF -.8464

FD( -.0775 FRA ,8666 FC3-2.6831 DSP 1468 8GB 1208.1 R23 ",0167 R13 .6472

8DE .4673 ERA .6456 6C3 .4049 PSP 296 $01 1039.5 802 615.6 THA 176.99

LAUNCH DATE MAY 27 1971 FLIGHT TII,_ 114.00

DISTANCE 293.728

110.00 22 50 16 1122.25 .69 326.26 198.35 124.15 23 8 58 I22.2 14.37 306.35

DIFFERENTIAL CCRRECTJON8 N|D-COUR3E EXECUTION ACCURACY ORBIT DETERMINATI OR ACCURACY

TOE -.2074 TRA -.6t50 TC3 .4216 6AU .0992 SGT 1051.9 3GR 616.2 303 250.0 IT 20.2 RR 28.4 63 lO.T

ROC -.4047 ERA .1575 RC3 .O9?R FAU .OS131 RflT -.0633 RRF .UI|7 RTF ".[,09 CRT .6131C#G -.4lUG car .GIRl

FOE -.0994 FRA .6681 FC3-2.9431 96P 1503 609 1220.1 R23 -.0199 R13 .6516 LSA 31.9 HSk 17.5 83A 1.9

6DE .4566 BRA .6356 BC3 .4326 PEP 321 SGI 1053.0 302 616.3 THA 176.76 ELI 31.8 EL2 14.3 ALF 59.97

LAUNCH DATE MAY R? 1971 FLIGHT TIME 116.00 ARRIYAL DATE SEP 20 1971

HELIOCENTRIC CONIC DIITAHCE 297.363 EARTH TO MARS

RL 131.38 LAL -.DO LOt. 245,06 VL 33.200 GAL 1.73 AZL 91.?1MCA 97.71 6MA 206.38 [CC .26715 INC 1.7125 Vl 29.394

RP 209.81 LAP -1.70 LOP 342.79 VP 25.306 GAP 15.49 AZP 89.7T TAL 8.21 TAP 105.93 RCA 151,25 APO 261.52 V2 26.480

RC ?0.455 GL -14.20 GP -1.81ZAL 80.02 ZAP 161.99 ET6 185.7T ZAE 167.69 ETE 6.66 ZAC 97.24 (TC 279.08 LVI -I8,02

PLANETOCENTRIC CONIC

C3 16.485 VHL 4.953 DLA -26.58 RAL 332.33 RAD 6641,2 V£L 11.682 PTH 6.72 VHP 6.608 DPA -16.67 RAP 328.44 ECC 1.2703

LNCM AZMTH LNCH TIME L-! TIHE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CgT TIN INJ 2 LAT INJ 2 LONG

30,00 14 59 56 2539.95 -9,38 68.18 186,23 156.86 15 42 16 1539.9 9.00 52.36

80.00 18 tS 12 2339*66 "4.0? $5.16 193.30 130.13 16 54 ll 1339.7 !1.97 37.13

TO.DO 17 $2 47 E058.74 1.38 36.16 19T.56 124.12 18 26 59 1052.7 95.17 19.16

80.OQ 19 33 26 18TS,05 6.68 10.77 200.85 !19,12 20 21 E! 6T5.0 18.23 349.15

90.00 21 43 58 1312.18 g.68 346.5T 202,33 116.71 22 7 50 312.2 19.84 323.16

100,00 22 38 !_ 1149.52 6.88 332.14 200.65 llg.12 22 59 28 149.5 18.23 310.32

110.00 22 58 13 1099.56 |.56 325,98 197.56 124.12 23 10 33 gg,6 15,17 305.06

DIFFERENTIAL CCRRECTION6 HID-COUR3E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE -.2007 TRA *.9056 TC3 .4509 BAU ,1011 6ST 1063.0 8DR 618.? $03 246.3 8T 20.2 8R 28.4 88 !1.1

RD[ -.3983 RRA .153g RC3 ,0971FAU ,08123 RRT -.0675 RRP .0877 RTF -,6549 CRT .8035 CR$ -,SI97 C8T .3494

FDE -.1099 FRA .7190 FC3-3,2273 B8P 1587 6GB 1229,9 R23 -,0211 R13 .6590 L8A 31.9 M3A 17.8 83A !.6

8D[ ,4462 ORA .8248 BC3 .4804 F6P 346 8Gl 1064.3 802 616.5 THA 1?6.61 ELI 31.7 EL2 14,4 ALF 39.94
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JPL TM 33o100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 2T tG?t

HELIOCENTRIC CONIC

ML 151.58 LAL ".DD

NP 206,87 LAP -!.68

RC Yl,ll8 GL -14,37

PLANETOCENTRIC CONIC

C3 lS.TSD VNL 5.970

LNCM AZNTM LI_M TIME

50.00 14 56 S?

60.00 16 15 53

70.00 IT S4 40

80.00 19 57 38

90.00 21 52 SD

IDD.DO 22 40 30

IID.OD E1 84 ?

PLIGHT TIME 118,00 ARRIVAL DATE IEF 22 lift

DIITANC[ 301,050 EARTM TO MARS

LOt. Ill,OR VL 33.800 GAL t. TS AZL 91,T0 MCA 90,98 IRA 206.54 [CC ,IDOl2 INC 1,7012 Vl 29,394

LOP 344,0G VP 8S.184 GAP 15.09 AZP 89.?3 TAL 9,53 TAP SOT.S1 RCA 151.23 APO 25T,84 V2 28.474

GP -1,8T IAL 79.58 ZAP teO.T9 [T6 185.ST ZAE 19T,95 ET[ 5.61ZAC 9T.17 ETC 2TG.OS LVl -IT,IT

DLA -66.90 RAL 39|.93 RAO R840,9 VEL ||,S94 PTH G.S9 VMP 6,RIO OPA -19.71 RAP 329°32 ECC 1.2994

L-I TIME IHJ LAT IRa LONG INJ RT ARC INJ AZMTM INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

|Si3,t8 -8.51 87.41 187.46 136.99 15 42 I 1523.3 9,83 5t.65

2321,92 -3,26 54.28 192,52 130119 1G 54 36 1321,2 12.75 5G.ZO

2030.84 2.39 3S.01 196,80 124.08 18 28 31 1030.8 15.53 14.92

1643.94 ?.85 g.15 200.15 118.90 20 25 4 645.9 19.D5 347.30

1274.42 10,81 343,39 201,72 116.29 22 14 5 274.4 20.72 320.74

1120.41 7.85 330.52 200.15 118.90 22 59 10 120.4 19.03 308,T3

IO?T.RS 2,39 323.93 196.80 124,08 23 12 4 T?,? 15,93 303.94

DIFFERENT IAL CCRRECTIQN8

TDE -.1938 TRA -,3RSG TC3 ,4790 BAU .1030

ROE -.3900 RRA ,ISDR RE3 .0964 FAU ,0643?

FDE -,1290 FRA .7336 FC3-5.3360 68P 1556

DOE .4360 BRA ,6144 BE3 .4806 FSP 3?5

LAUNCH DATE MAY 2? 1971

HI£LIO(:ENTRIC CONIC

RL 181.5R LAL ".DO

NP 208.93 LAP -|.66

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 1073,3 $GR $18,9 363 263,9 ST 20,1 9R 28.4 88 tl,T

RRT -,D725 RRF ,0950 RTF -.6590 CRT .5968 CRS -.$605 CST .3139

SGB 1239.0 R23 -.0237 R13 ,6603 LSA 32,0 NSA 18,0 86A 1.7

3Gl 1074.T SG2 616.5 TMA 176.43 ELI 31,T EL2 14.3 ALF G0.28

FLIGHT TIME 120.00 ARRIVAL DATE 9[P 24 1671

DISTANCE 304,782 EARTH TO MAR8

LOL 246,08 VL 33.119 GAL 1.79 AZL 91.69 HCA 100.23 SNA 202,64 ECC ,25493 INC 1,6897 Vl 29.394

LOP 345.33 VP 25.068 GAP 14.70 AZP 89,70 TAL 8.95 TAP 109.10 RCA 151.21 APO 254.47 V2 26,466

GP "I.94 ZAL 79.14 2AP 159.56 [TS 185.39 ZAE 168.27 ETE 4,94 ZAC g?.lO ETC 2?9.09 LVI -17.92RC 73.228 GL "14.52

PLANETOCENTRIC CONIC

C3 15.151VHL 3.992

LNCH AZMTH LNCH TIME

50.00 14 39 36

60.00 16 16 34

?D.DO IT S6 31

80.00 20 I 54

SO.O0 2R D 22

100.00 22 44 4R

110.DO 22 59 ST

DLA -2?.21 RAL 331.52 RAO 6640.6 VEL 1t.628 PTH 6.6? VHP 6.3?9 DPA -16.76 RAP 328.58 ECC 1.2493

L*I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ E LONG

2507,49 -7,77 66.74 186.71 137.09 15 41 43 1507.3 10.61 30.97

2305.62 "2,49 53,44 191.77 130.24 16 54 58 t303,6 13.50 39.$1

2009,76 3,2D 53.91 196.07 124.02 t8 30 D tOO9,R 16.66 13.72

1617.23 8.?9 7.54 199.49 118.65 20 28 51 $1?.2 19.80 34R.96

1233,21 11.98 341.11 201.19 115.81 22 20 ST 235.2 21.80 318.21

1091.70 8.79 328.90 199.49 118.65 23 2 58 91,T 19.80 SoN,g4

I056.58 3.20 322.83 196.07 124,02 23 13 33 56.6 16.66 3D2,64

DIFFERENTIAL COqRECTION8

TDE -.1074 TRA -,585R TC5 .9044 BAU .1040

ROE *.8831 IRA ,14?4 RC3 ,0949 FAU .06761

FDE -.1479 FNA .757R FC3-3,8632 BSP 1576

BOG .4264 BRA .6038 Be3 .5132 FSP 405

NID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION AC¢U_MCY

$GT I081.5 SGR 618.8 963 292,2 ST 20.D 8R 28,4 18 I2,2

RRT -,0776 RRF ,I022 RTF -,6615 CRT .5SRD CR8 -.9947 CRT .2631

SG6 1246,0 R23 ",0263 R13 ,6629 LIA 32.D NSA 18,3 IRA I.T

SGI 1083.1 962 616.0 TMA 1?6.24 ELl 31.6 EL2 14.R ALP 10.99

LAUNCH DAT[ MAY 2? 1971 FLIGHT TIRE 122.00 ARRIVAL DATE SEP 26 1971

HELIOCENTRIC CONIC

RL 151.58 LAL -.00 LOt. 245.09 VL

RP 20?,00 LAP -1.84 LOP 546.60 VP

RC ?4.683 GL -14.67 GP -2.00 ZAL

PLANETOCENTR1C CONIC

C3 14.592 VHL 3.820

LNCH AZNTH LNCH TIME

50.00 14 59 51

60,00 19 17 10

?O.DO 17 58 16

90,00 20 8 14

90.00 22 8 44

100.00 22 49 8

110.00 22 57 42

DIFFERENT IAL c_qNCCTIONI

TOE -,1813 TRA -.5768 TC3 .5293 iAU .IO4S

ROE -.$769 MR& ,1444 RC$ .0924 YAU .01110

rOE -,IGOR FRA .7832 FCS-4.2ISl 63P 1592

ODE .4173 ERA ,5936 RE3 .$374 FIP 438

DISTANCE 308.556 EARTH TO MARS

33.042 GAL 1.82 AZL 91.68 HCA 101.51 SNA 201.28 [CC .24885 INC 1.6T83 Vt 29.394

24,959 GAP 14,32 AZP 89.66 TAL 9.16 TAP 110,67 RCA 151,19 APO 251.37 V2 26.498

78.71 ZAP 158.31 ETS 185.23 ZAE 168.67 [TE 4.04 ZAC 97,03 ETC 279.09 LVi -1?,88

DLA -27.30 RAL 331,12 RAG 8640.3 VEL 11,604 PTH 6.65 VHP 6.177 DPA -16,81 RAP 328.62 ECC 1,2402

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2492,51 -7.02 6G,IO 185.99 137.18 15 41 24 1492.5 11.35 50.32

2288,59 -l.?S 52.63 191.05 130.27 16 55 17 1286.9 14,21 34,46

1989.56 3,97 32,85 195.3T 123.95 IS 31 26 989,G 17.55 12.56

1508.94 9.71 5.94 198.86 118.37 20 32 43 588.9 20.53 343.80

1193,69 13.20 538.67 200,66 115.24 22 20 42 195.7 22.48 3t5.48

1063.41 9.?1 327,31 198.86 !18.37 23 6 50 65.4 20.53 305.17

1038.30 3.97 321./? 195.57 123,95 23 14 59 36.4 17,55 301,46

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

6GT 1086.1 3GR G!8*4 663 301.8 ST 20.0 SR 28.4 IS IE.I

RRT 0,0831RflF ,1194 RTF -,!,_59 CRT .501/ CRI -,l_71 Ell .lily

368 1252.1 R23 -.0294 R13 ,6653 LIA 52.0 MSA 10,3 68A l,l

$GI 1090.5 3G2 615,3 THA I76.03 ELI 31.5 EL2 14,7 ALF SO,g2

LAUNCH DATE MAY 2T 19_I PLIGHT TIME 124.00 ARRIVAL DATE SEe 2S 1971

NELIOCENTMIC CONIC

RL 151.90 LAL -.DD

MP 2O?.OI LAP ol.63

RC 76.180 GL "14.80

PLANETOCENTRIC CONIC

C3 14.080 VHL 3.752

LNCM A2NTH LNCM TIME

50.00 14 59 44

60,00 16 17 42

TD.O0 17 39 5T

80.00 20 ID 39

90.00 22 18 42

100.00 22 53 30

110.00 22 sg 23

DIFFERENTIAL CORRECTIONS

TDE -.1784 TRA -.5685 TC3 .5909 RAG ,I090

RD£ -.3690 RRA .1416 RE3 .0891FAU .07479

FDE -.1g04 FRA .80g0 FC3-4.3960 98P 1607

BOG .4085 BRA .5830 BC3 .$577 FSP 474

OI$TANCE 312.367 [ARTH TO MAR8

LOL 243.08 VL 32,970 GAL 1,35 AZL gl.6? HCA 102.TS 3HA 199.84 [CC .24535 INC 1.865? V| 2R.354

LOP 347.89 VP 24.653 GAP 13,95 AZP 8g.63 TAL g.46 TAP !|2,24 RCA 151.1? APO 248.$2 V2 25.449

GP -2.DT ZAL ?8,29 ZAP 137,03 ET$ 185.08 ZAE 169,14 ET[ 3,0? ZAC 96,9T ETC 279,09 LVl "17.79

DLA -2?.?8 RAL 330.?2 RAG G640.1 VEL !1,582 PTM 6,63 VHP S.982 OPA -16.09 RAP 32R.82 ECC 1.2317

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH ]NJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

24?8.33 -G.32 55.50 185.30 137,26 IS 41 2 1475,3 12.05 4g.?0

2270,96 -1,DR 51,88 190.35 130.29 16 53 33 1271.0 14.87 33.85

!g?0,26 4,70 31.84 194.70 123.97 18 32 4T 9T0.3 IB,O0 11,44

1561.Dg 10,60 4.36 198.27 118.08 20 36 40 561.1 21.24 342,03

1149,13 14,31 333,96 200,24 114.54 22 3T 50 148.1 23.39 312.45

1035,56 10.60 325,73 198.27 INS.Q8 23 10 46 39.6 21.24 303.40

101T.08 4.T0 320,76 194.70 123.87 23 16 20 17,1 18.00 300.36

N]D-COURSE EXECUTION ACCURACY ORBIT DETERNINAT[ON ACCURACY

3ST IDg3.1 SGR 617.7 8G3 322.5 ST lg.g SR 28.4 88 13.4

RRT -.0989 RRF ,1190 RTF -.G542 CRT .5?3g CRS -.6973 CST .2230

SGB 1255.6 R23 -.0328 RI3 .6661 LSA 32.1 MSA 18.? $3A 1.6

$G! IDg5.2 SG2 614.2 THA 175.80 ELI 31,4 EL2 14.? ALF 61.27
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAV t? 1R71 FLIGNT TIME 1_B,00

OI|TANCE 3|6,612

1,68 AlL 91,66 NCA 104.04 SNA

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP 80?.17 LAP -!,51

RC T?.718 GL "14.$2

PLANETOCENTRIC CONIC

C3 13.610 VHL ],SIR DLA "18,O4 RAL 330,33 RAD 6131.9 VEL 11.366 PTH 6.61 VHP S.T94 DPA "16,97

LNCH AZNTH LNCN TIME L'! TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZNTN INJ TIME PO CIT TIN

SO,DO 14 59 34 2464,9T "S,65 14,94 184,64 137,36 15 40 39 1465,0

6O.O0 16 18 g 6235,95 -.$9 51.16 169.69 130.30 16 55 45 1655.9

TD.OO 16 1 32 1951,91 5.39 30.86 194.05 163,?8 16 34 4 951.9

8O,OO 20 15 S IS33,71 !1,48 6,80 19T,TI 11T,75 ZD 40 40 533,7

gO.DO 22 31 29 1093.61 IS.01 336.99 199.95 113.62 22 49 42 93.9

tOO.DO 22 ST 38 10015.19 11.48 $64.16 197.71 117,75 23 14 46 8.2

IlO.OO 23 G 58 6289,77 5.39 697.70 194.05 123.78 24 45 45 5266.8

DIFFERENTIAL C_RECTIONS

TOE -.1704 TRA -.$555 TC3 .5693 BAU .1047

RDE -,3623 RRA ,1390 RC3 ,0649 FAU ,0?965

FOE -.2121 FRA .8367 FCS*5,DD30 BSP 1615

BO[ .4004 BRA .5T26 BC3 ,5756 F9P 511

LAUNCH DATE NAY 27 197i

LOL 84S.Ol VL 36.903 6AL

LOP 349.16 VP 64,T33 GAP 13.59 AZP 89,60 TAL 9,T9 TAP

6P "2.1S ZAL TT.96 6AP 155,?1 ET| 164.956A[ 169.66 ETE

LOL 245.08 VL 32.840 GAL

LOP 35D.39 VP 24.658 GAP

ARRIVAL DATE SEP lO IITI

EARTH TO MARS

198,52 ICE .63liD INC 1.9550 V! 29.594

t13,60 NCA 151,15 APO 245,ll V2 !i,439

6.01 ZAC 96,90 ETC 279.08 Lvl -I?.71

RAP 328.60 ECC 1,2240

INJ 6 LAT INJ 2 LONG

12.71 49.11

I5.60 36.8?

IS.6I 10.37

21.91 340,29

24.38 SOB.T9

21.91 501.64

18.61 277.20

HELIOCENTRIC CCN1C

RL 161.56 LAL -.00

RP 207.26 LAP -1.58

RC 79,295 GL -IS.D3

PLANETOCENTRIC CONIC

C3 t3.178 VHL 3,630

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1096.3 8DR 616.7 $13 344.S GT 19.8 SR 28.4 SS 14,1

RRT -.0946 RRF .1279 RTF -.6639 CRT .5681CRS -.6822 CST .1969

GGB 1257.9 R23 -.0368 RI3 .6661 LSA 32.2 MSA 18.8 $SA !.9

SGI 1098.5 SG2 612.7 THA 175.58 ELI 31.3 EL2 14.8 ALP 61.53

PLIGHT TIME 128.00 ARRIVAL DATE OCT 2 1971

GP -2,22 ZAL

DISTANCE 320.089

1.90 AZL 91.64 HCA 105.30 3NA

13.22 AZP 99.57 TAL 10.04 TAP

77.49 ZAP 154.37 [T8 184.86 ZAE 170.30 (TE

DLA -28,28 RAL 329.95 RAO 6639,6 VEL 11.543 PTH 6.59 VHP

EARTH TO MARS

197.50 ECC .23399 IHC 1.6431 Vl 29.394

115.35 RCA 151.14 APO 243.47 V2 26.426

.82 ZAC 96.84 ETC 279,06 LVI -17,61

5.614 DPA -17.07 RAP 328.55 [CC 1.2169

LNCH AZHTH LNCH TIHE L-I TIN[ INJ LAT

60.00 14 59 22 2452,41 -5.02

DO.DO 16 18 32 2241.82 .23

?O.OO 18 3 1 1934,55 6.05

80,00 20 19 37 1S06,83 16,32

89.69 22 59 43 6278.31 18.94

lO0,OO 23 2 29 6269.35 12.32

110.00 23 2 28 6269,41 6,05

DIFFERENTIAL CORRECTIONS

TD[ -,1651 TRA -,5464 TC3 ,594T BAD ,1039

ROE -.3560 RRA ,1366 RC3 ,0793 FAU ,082T8

FOE -,2369 FRA ,6656 FC3-5,4385 6SP 1616

6D[ .3924 ORA .5623 0C3 ,5900 FSP 549

LAUNCH DATE HAY 27 197t

INJ L04_G INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64,41 194,01 137,37 15 4D 15 1452.4 13.33 48.55

50,48 189,05 130.30 16 55 54 1241,8 16,08 32,14

29,96 193,44 123,68 18 35 16 g34,6 19,16 9,35

1.25 197,18 117,41 20 44 44 506.8 22,55 338,54

304.30 600.30 111.40 24 44 61 5678.3 26.11 279.56

300.56 197.18 117,41 24 46 58 5269.3 22.55 277.81

296.78 193.44 123.68 24 46 57 5269.4 1g.18 276.16

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 1097.2 SGR 615.6 SG3 368.0 ST 19.6 SR 28.3 SS 14.0

RRT -.1014 RRF .1383 RTF -.6624 CRT .5615 CRS -.7076 CST .1696

SGB 1258,1 R63 -,041! R13 ,6650 LSA 32,3 NSA 19.0 SSA 1,9

SGI 1099,7 $12 611,0 THA 175.29 ELI 31,1 EL2 14,6 ALF 61.88

FLIGHT TIME 130.00 ARRIVAL DATE OCT 4 1971

HELIOCENTRIC CCNIC DISTANCE 323.994 EARTH TO MARS

RL 151.58 LAL -.DO LOL 245.08 VL 52.782 GAL 1.92 AZL 91.93 HCA 106.56 SNA 196.19 (CC .22969 INC I.$312 Vl 29.394

RP 207.3? LAP -1.5| LOP 351.65 VP 24.567 GAP 12.88 AZP 89,53 TAL 10.32 TAP 116.66 RCA 151.12 APO 241.24 V2 26.415

RC 80.909 GL -IS.12 GP -2.30 ZAL 77.12 ZAP 155.00 ETS 184.70 ZA[ ITO.9B ST[ 359.46 ZAC 96.78 ETC 279.04 LVI -I7.51

PLANETOCENTRIC EONIC

C3 12,780 VHL 3,575 OLA -28,5I RAL 329.59 RAD 6659,4 VEL 11,526 FTH 6,57 VHP 5,441 DPA -17.18 RAP 328,48 ECC 1,2103

LNCH AZMTH LNCH TIME L*I TIN[ INJ LAT

50.00 14 59 8 2440,66 -4.43

60.00 I6 18 52 2228.59 .82

TO.D0 18 4 24 1918,22 6,6T

80,00 20 24 10 1480.50 13,14

86.26 22 29 31 1076.51 19.25

100.00 23 ? 2 6243,01 13,14

110.00 23 3 50 $253.07 S.67

DIFFERENTIAL C(_RECTION$

TOE -,1613 TRA -.5355 TC3 .5964 BAU .1027

ROE -.3495 RRA .1344 RC3 ,0?27 FAD ,OR?IT

FOE -.2612 FRA _8961 FCS-5,gD48 BSP ISIS

6OE ,3852 BRA .5521 5C3 .6009 FSP 592

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

63,91 183,4! 137,46 15 39 49 1440,7 15,90 48.03

49.85 188.45 150,29 16 56 O 1226.6 16.63 31,43

29.10 192.85 123.57 18 36 22 918.2 19,72 8,38

559.73 196.69 !17.05 20 48 51 480,5 23.16 336.81

332.85 1g9,55 111.44 22 47 28 76.0 26.40 308.05

299,00 196,69 117,05 24 51 S 5243,0 23,16 276,09

295,92 192.85 123.57 24 48 3 5233.1 19.72 275,21

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATIOR ACCURACY

SOT 1096.7 SGR 614.1SG3 592.8 ST 19.5 SR 28.3 SS t3.4

RRT -,1073 RRF ,1409 RTF -,_.aDS CRT ,5512 Ci8 -,7282 CRY .1444

SG9 1256.9 R23 -.0468 R13 .SSIS LSA 32.4 MSA |9,1 SSA l.g

SG1 1099,5 512 609,0 THA 175.03 ELI 31.0 EL2 14.8 ALF 62.04

LAUNCH DATE HAY 2T 1971 FLIGHT TIME 132.00 ARRIVAL DATE OCT 6 I9?I

HELIOCENTRIC CONIC DISTANCE 32?.927 EARTH TO MARS

EL 151.58 LAL -.00 LOL 245.D8 VL 52.727 GAL 1.94 AZL 91.62 HCA 107,86 8HA 195.14 ECC .22569 INC 1.6191 VI 29.394

RP 207.48 LAP -1.54 LOP 352,91 VP 24,4?9 GAP 12.54 AIP 89.50 TAL 10.59 TAP 118,40 RCA 151,1D APO 239.19 V2 25,406

RC 62.560 GL -13.21GP -2.59 2AL 76.76 ZAP 151,59 ETS 184.59 ZAE i71.73 IT( 35T,84 ZAC 96.72 (TC 279.01LVl -17.39

PLANETOCENTRIC CONIC

C3 12.414 VHL 3.523 DLA -28.T1RAL 329,23 RAO 6639,5 VEL 11.5|0 PTH 6.56 VHP 5.2?4 DPA -|T.31 RAP 328.56 [CC |,2045

LNCH AZMTH LNCH TIN£ L-I T1NE INJ LAT INJ LONG INJ RT ABC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 56 52 2429,68 -3,98 13.45 162.93 13T,46 15 59 21 1429.7 14,44 47,54

60.00 16 tg S 2216.21 1.36 49.26 197.66 130.28 16 $6 2 1216.2 17.14 30.80

?0.00 IS 5 3g 1902.85 T,24 29.28 192.29 I63.47 18 37 22 g02,9 20,21 ?,4?

80.00 20 28 4? 1454,59 13.94 359.22 |96.23 116,67 20 53 1 454,6 23.73 335,11

84.81 22 16 ID I109.22 19.54 335,35 198.84 11i,47 22 34 3g I09.2 26.67 510.49

I00,00 23 11 3A 6217,10 13,94 297,4g 196,23 116,67 24 55 i5 5217,1 23.?3 2?4.36

110,00 23 5 5 6237,71 ?,24 695,11 192,29 123,4T 24 4g 3 5237,7 20.21 2?4.29

DIFFERENT IAL CORRECTIONS NIO-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -,1445 TRA -.5133 TC3 .6419 6AU .i071 SGT iD?9,6 SGR 612,? SG3 42D.0 6T 18.5 SR 28.2 $8 16,3

ROE -.3442 RRA ,1321RC3 ,0643 FAU ,092D9 RRT -,1226 RRF ,1623 RTF -,6783 CRT ,5293 CRS -,7596 CST .1313

FDE -.2966 FRA ,9214 FC3-6,4221 DIP 1452 919 1241.4 R23 -.0412 RI3 ,6817 LSA 32.4 MSA 18.8 SSA 2.0

BDE .3733 6RA ,5300 BC3 ,6451FSP 627 SG1 1D83,4 SG2 606.0 THA 174.20 ELI 30,5 EL2 14.6 ALF 64,72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 2? IS71

HELIOCENTRIC CONIC

RL I91.$8 LAL ".DO

RP 2O?.lO LAP "I.S2

RC 84.|47 6L "15*28

PLANETOCEHTRIC CONIC

C3 12,O?? VHL 3,4?5

LNCN AZHTM LNEN Tli_

50.D0 14 98 34

60.00 16 19 17

?O.0O 18 6 4i

GO,DO 20 33 20

D3.78 22 S 30

100.00 83 16 12

110.00 23 6 12

FLIGHT TIME 134.00 ARRIVAL DATE OCT 8 ll/I

DISTANCE 331.883 EARTH TO MARS

LOL 245,OD VL 32,176 GAL I,GS AZL 91,61 HCA |09.08 8HA 194,1R ECC .2lliG INC 1.6069 Vl 29,384

LOP 354,17 VP 24,39S GAP |2.21 AlP 89.4? TAL 10.83 TAP 119.91 RCA 151,09 APO 237.29 V2 2S. Sll

GP *2,48 ZAL 79,43 SAP 150.|6 ITS 184.49 ZAE 172.54 ETE 955,86 ZAC 99,$6 £TC 270.98 LVI -1?.27

OLA -28.90 HAL 326,i0 RAO 8639.| VEL |!,496 PTH 6.S4 VHP 5,1|4 DPA -17.45 RAP 325.22 ECC l,ltl?

L'I TIN[ IMJ LAT INJ LONG ]NJ RT ASC IHJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2419.56 -3.37 GS.OS 182,29 137.49 15 36 54 1419,6 14.93 4?.OR

2204.92 1.66 48,72 187.32 130.27 16 56 2 1204.8 17.61 30.20

1888.10 ?,78 27.53 191.75 123.35 IS 38 15 888.? 20,$6 D,62

1429.59 14.?0 355,75 lgs.8O 116.28 20 5? 10 42g.s 24.21 $33.44

1130,29 19,81 337.01 198.16 111.49 22 25 20 190.3 26.92 312.09

6t92.10 14.70 296.02 199.80 116.28 24 sg 24 5192.1 24.2? 212.12

6223,56 7.78 294.35 191.75 123.35 24 4g 56 5223.6 20.66 673.44

DIFFERENTIAL CCRRECTION8

TOE -.1467 TRA ".$083 TC3 .6256 6AU .1014

ROE -.3359 RRA .1303 RC3 .D556 FAU ,89678

FOE -.3201 FRA .9569 FC3-6.9380 6SP 1507

BD£ .3689 ERA .5248 0C3 ,6278 FSP 679

LAUNCH DATE MAY 27 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT IOTB.S SGR 610.9 SG3 447.1 ST 18.8 8R 28.1 SS I?.O

RRT %1262 RRF ,1741 RTF -.6616 CRT .5384 CRS -,7717 CST .1020

SGB 1239.8 R23 -.0529 R13 .6657 LSA 32,7 USA lg.D 85A 2,0

$6! 1082.8 $62 609.8 THA 174,06 ELI 90,3 EL2 |4.6 ALF $3.$3

FLIGHT TIME 136.00 ARRIVAL DATE OCT 10 1971

DISTANCE 335.862 EARTH TO MARS

RL 151.58 LAL -.00

RP 207.73 LAP -1.SO

RC 85.969 GL -19.34

PLANETOCENTHIC CONIC

C3 11.766 VHL 3.430

LNCH AZNTH LNCH TIME

50.00 14 58 15

60.00 IG 18 24

70.00 IS ? 45

80.DO 2O 3? 92

82.98 21 58 SO

t00.00 23 20 44

110.00 23 ? 11

LOL 245.08 VL 32.828 6AL 1.98 AZL 91.59 HCA 110.34 SMA 193.31 [CC .21850 INC 1.5945 Vl 28.$94

LOP 355,43 YP 24.315 GAP 11,89 AZP 89.45 TAL 11,06 TAP 121.40 RCA 151,07 APO 2SS.SS V2 26.373

GP -2.57 ZAL 76.12 ZAP 148.69 ETS 184.38 ZAE 173.41 ETE 353.31 ZAC 96.60 ETC 278.93 LVI -17.13

OLA -29.07 RAL 328.59 RAD 6638.9 VEL 11.482 PTH 6.53 VHP 4.96t DPA -17.61 RAP 328.04 ECC 1.1938

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2410.22 -2.90 62,64 181,78 137.51 13 38 25 1410.2 15.39 46.67

2194.34 2.32 49.22 186.80 130.25 16 55 08 1194.3 18.03 29.84

1875,66 8.26 26.84 191,25 125.26 18 39 0 875.7 21.08 $.83

1405.32 15.43 355.31 195.40 115.88 21 1 18 405.3 24.?7 331.81

1145.49 20,OR 338.23 |97.53 Ill.SO 22 17 36 145.3 27.14 S13.28

6167,83 15.43 294.59 195,40 115.88 25 3 32 5167.8 24.?? 271.09

8210,52 8.26 293,66 191.25 123.26 24 50 41 5210,5 21.08 2?2.66

DIFFERENTIAL CCRNECTION8

TD[ -.1469 TMA -.SOIl TCS .G09? DAU .00_

RD£ -.S3SD MRA .1261 RCS .0456 FAU .10177

FDE -,$479 FRA .9959 FC3-?.4886 6DP 1529

DOE .3640 BRA .DIDO BC3 .6114 FSP 72g

HID-COURSE [XECUTIOI ACCURACY CRBIT DETERMINATION ACCURACY

6GT 1074.6 8GR 609,0 603 476.0 8T 19,9 8R 28.1 88 IT,8

RRT ",1319 RRF ,1681 RTF -.6470 CRT .3431 CRS -,7832 CST .0?48

868 1235.2 R23 -.0943 R13 ,6521 LSA 33.0 NSA 19.2 86A 2,1

$61 1079.0 562 601.3 THA 1?3.79 ELI 30.5 EL2 14.6 ALF SS.SS

LAUNCH DATE MAY 27 1971 FLIGHT TIHE 138.00 ARRIVAL DATE OCT 12 IS/I

HELIOCENTRIC CONIC

RL 151.58 LAL -.DO

RP 207.86 LAP -1.47

RC 87.725 GL -15.39

PLANETOCENTRIC CONIC

C3 11.478 VHL 3.389

LNCH AZMTH LNCH ?INS

SO.OD 14 37 54

SO.DO 16 19 26

TO.D0 18 8 34

80.80 20 42 20

82.35 21 52 3D

tOO.DO 23 25 |2

IID.OO 23 8 O

DISTANCE 339,861 EARTH TO MARS

LOL 245.08 VL 32,584 GAL I.g9 AZL 91.98 HCA 111.60 SNA 192.S0 [CC .21328 INC 1.5818 V! 29.394

LOP 356.68 VP 24.239 GAP 11.57 AZP 89.42 TAL 11,27 TAP 122.87 RCA 151,06 APO 233.94 V2 26,3S7

GP -2.66 ZAL ?S.S3 ZAP 147.19 ETS 184.28 ZA2 174.39 ETE 949.85 ZAC 96.54 ETC 278.99 LVI -16.98

DLA -29.21 RAL 328.30 HAD 6638.8 VEL 11.470 PTH 6.52 VHP 4,814 DPA -17.79 RAP 327.85 ECC 1.1989

L-i TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2401,67 -2.47 62.25 IBI.SD |37.S3 IS 37 SS 14DI,? IS.RD 45.28

2154.75 2.75 47.76 186.81 130.22 15 55 51 1184.6 18.42 29.13

1863.76 0,71 25,20 Igo.?? 123.t6 18 sg 38 863.8 21.45 S.II

13DI,gS 16.12 853.g2 195.03 !15.40 21 S 22 381.9 25,23 330.28

1156.65 20,25 339.15 Ig6.g3 !11.49 22 II 53 158.6 27.34 St4.IS

4144.46 16.t2 293,19 19S.OS 115.48 25 7 96 5144.5 25.23 26R,50

6198.62 8.71 293.D2 190.77 123.16 24 Sl 19 5198.6 21.45 271.93

DIFFERENT IAL CORRECTIONS

TD[ -.1471 TflA -.4gSI TC3 ,5903 8AU .090|

ROE -,32?? RRA ,1273 lC3 ,DIAl FAU .losg8

FOE -.3743 FRA !.0333 FC3-8.0684 |IF 1526

DOE .3592 ERA .S093 |C3 .5914 FSP T84

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1065.3 GGR 607.0 963 506.0 ST 19,0 IR 28.0 88 18.S

RRT ",!969 RRF .2020 RTF "._,20 CRT .54R6 CRI ".19S9 C$! *0499

368 1226.1 RZS -,0702 R13 .6361 LIA 33.3 NSk 19.2 38A 2,1

361 IOTO.O SG2 596.6 THA IT3.SD [LI 30,$ [L2 I4,5 ALF 42.9D

FLIGHT TIN[ 140.00 ARRIVAL DATE OCT 14 197l

DIGTANCE 343.GG0 EARTH TO NARS

3|,642 GAL 2.00 AZL 91,57 HCA 112,85 GMA I61,75 ECC .21228 INC 1.5690 VI 29.394

24,155 GAP 11.26 AZP 89.39 TAL 11.47 TAP 124.32 RCA 151,05 AFO 232.48 V2 25.340

75,57 2AP 145,64 [T3 184,19 ZAE 175.29 IT[ 344.SS ZAC 99.49 [TC 2?8.83 LV| -16.91

LAUNCH DATE NAY 2? 1971

HELIOCENTRIC CONIC

RL 151,95 LAL ",00 LOL 245.05 YL

RP 2DS.01 LAP -1.45 LOP 357.94 VP

RC Rg,914 GL -19.42 6P "2.?S ZAL

PLANETOCENTRIC CONIC

C3 11.213 VHL 3.34g

LNCH AZNTH LNCH TIME

50.00 14 5? 32

60.D0 16 lg 24

?D.OD 19 g 14

80.00 20 46 39

81.$4 21 4? 31

100.00 23 29 31

110.0D 23 S 40

DIFFERENTIAL CORRECTIONS

TDE -.1467 TRA -.4841 TC3 ,56?0 BAU .08S1

RDE ".3229 RRA .126D RC3 .0212 FAU .11247

FOE -.4029 FRA 1,D750 FC3-6.6835 DSP 1584

DOE .3543 DRA .80D3 BC3 *5674 FSP 841

DLA -2g.34 RAL 325.03 RAO SS3G.T VEL !1.459 PTH 6,51 VHP 4.674 DPA -17.98 RAP 327.59 ECC 1.2849

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2393.89 -2,08 61,95 180.SS 137.$4 lS 37 28 1393.9 16.10 45,92

2176.D7 3.13 47,94 IS5.85 130.20 16 SS 40 1178.1 18.77 28.66

1553.03 9.11 25.$2 lg0.32 123.06 lS 40 ? 853.0 21.78 4.46

1399.67 16,76 352.SS !g4.68 115.08 21 g lg 3sg,? 25.63 328,71

1154.69 20.48 s3g.8s 1g6.37 111.48 22 6 56 164.? 27.92 314,76

6122.19 16.?S 291.89 1g4,68 115,08 29 11 33 9122.2 25,63 257.98

6157.88 9.11 292,45 1g0.32 123,36 24 $I 48 5187.9 21,78 271.25

HID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

SGT 1053.? SGR 684.9 $G3 937.8 ST 19.0 SR 27,8 S$ 19.2

RRT -,1429 RRF ,2177 RTF -.6]60 CRT .5548 CRS -,8861 CST .0258

SGB 1215.0 R23 -.08g0 R13 ,$234 LSA 33.G NSA 19.3 8SA 2,1

SGI 1058.g SG2 595.8 THA 173.13 ELI 30.5 EL2 14.S ALF 62.6D
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 27 !t?! FLIGNT TIME 142,00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC CONIC OIRTANC[ 347,915 EARTH TO HARI

RL 1St,SO LAb -.OR LOL t4S,DO VL 38.504 GAL Z,DI AZL 9I,Sl NCA 114,10 8NA lil,Ol [CC ,lOtSO INC t,SS90 Vl 29,394

RP 2DO.iS LAP -1.42 LOP 359,39 VP |4,094 GAP |O,g9 AZP |9.3l TAL IS,i| TAP SIS,?9 RCA tit,D4 APO 23I.DR v2 29,$23

RC 91.337 GL -15.4S GP -2.99 ZAL TS.33 ZAP IA4.DT [T9 184.09 2AE ITe.Ze [TE 33*.93 ZAC 09.43 ETC 2?9.?? LVI -|9.93

PLANETOCENTRIC CONIC

C3 ID.9S8 VHL 3,3It DLA -29,43 RAL 32?.?9 RAD 9938.3 VEL II,440 PTH 9,SO VHP 4.539 DPA -18.10 RAP 327.31ECC 1,1905

LNCH AZNTN LI_H TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

90.00 14 $7 O 838R,97 -1.73 61,66 180,43 I3?,SS 13 36 35 1389.9 16.52 45.60

60.00 13 19 18 21U,29 3,47 49.97 183.42 130.18 19 35 29 !158.3 19.09 28.24

70.00 19 9 43 1943,49 9.46 23,11 189,89 122,97 16 40 27 843.5 22.08 3.0?

9D.OO 20 SO 44 1338.81 17.36 351,32 194,35 !14.68 21 13 3 330.0 28.03 327.28

01.43 21 43 21 1170.36 20.97 340.33 195.84 111.45 22 2 51 170.4 27.60 313.21

tOO.DO 23 33 59 $101.32 17.36 290.60 194.35 I14.68 25 15 IT 5101.3 26.03 266.33

110.00 23 g 10 6178.35 9.46 291.94 189.09 122.97 24 52 9 3178.3 22.08 270.70

DIFFERENT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1464 TRA -.4742 TC3 .5392 BAU .O?g! $GT 1038,9 $GR $02.8 $83 371,3 9T lg.o SR 27.? $$ 20.0

ROE -.3175 RRA .1249 RC3 .0068 FAU .1182? RRT -.1488 RRF .2343 RTF -.5904 CRT .5610 CR9 -.$152 C$T .0025

FOE -.4320 FRA 1.1176 FC3-9.3391 08P 1468 SG8 1201.1 R23 -.1033 R13 .9073 LSA 33.9 MSA 19.3 IRA 2.2

ODE .3496 BRA .4904 BC3 .5392 FSP 899 $81 1044.6 $82 592.9 THA 172.?! ELI 30.4 EL2 14.3 ALF 62.32

LAUNCH DATE NAY 27 1971 FLIGHT TIHE 144.00 ARRIVAL DATE OCT 18 1971

HELIOCENTRIC CCNIC

RL 151.58 LAL -.00

RP 208.32 LAP -1.39

RC 93.190 GL -15.46

PLANETOCENTR IC CONIC

C3 10.740 VHL 3.27?

LNCH AZNTH LNCH TIME

50.00 14 86 44

60.00 16 19 6

70.00 18 I0 2

80.00 20 84 23

81.12 21 39 39

100.00 23 37 17

110.00 23 9 29

DISTANCE 351.957 EARTH TO MARS

LOL 245.08 VL 32.469 GAL 2.02 AZL 91.54 flCA 115.33 SNA 190.45 ECC .206g3 ]NC 1.5428 Vl 29.394

LOP .44 VP 24.025 GAP 10,67 AZP 89.34 TAL 11.92 TAP 127.17 RCA 151.03 APO 229.84 V2 26.304

GP -2.97 ZAL 75.13 ZAP 142.45 ET$ 183.99 ZA[ 177.17 [TE 323.18 ZAC 96.39 ETC 278.69 LVI -16.44

DLA -29.53 RAL 327.56 RAD 6638.4 VEL 11.438 PTH 6.49 VHP 4.411DPA -18.40 RAP $26.99 [CC !,!768

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2380.60 -1.42 61.40 180.04 13?.56 15 36 25 1380.6 18.82 45.32

2161.41 3.77 46.64 185.02 130.13 16 55 9 1161.4 19.36 27.87

1835.16 9.77 24.67 189.49 122.89 18 40 37 835,2 22.33 3.36

1319.82 17.90 350.17 194.04 114.31 21 16 25 319.8 26.36 325.96

!174.03 20.83 340.67 195.35 111.42 21 59 33 174.0 27.81 315.81

6082.33 17.90 289.44 194.04 514.31 25 19 40 5082.3 26.36 265.24

6170.02 g.?? 2g1.49 589.4g 122.89 24 32 19 5170.0 22.33 270.18

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1464 TRA -.4638 TC3 .3033 BAU .0723 SGT 1021.2 SGR 600.8 SG3 606.4

ROE -.3127 RRA .1240 RC3 -.0091FAU .12435 RRT -.1535 RRF .2522 RTF -.5770

FOE -.4631FRA 1.1618 FC-tO.0230 8SP 1425 8GB 1184.8 R23 -.1202 R13 .5881

ODE .3453 BRA .4801BC3 .5035 FSP 963 SG1 1027.4 SG2 390.1TNA 172.28

LAUNCH DATE NAY 27 1971 FLIGHT TIME 146.00

HELIOCENTRIC C(_lC DZ�TANCE 356.034

RL 151.58 LAL -.00 LOL 245.08 VL 32.436 GAL 2.02 AZL 91.55 HCA 119.60 SNA

RP 208.49 LAP -1.37 LOP 1.69 VP 23.939 GAP 10.39 AZP 89.32 TAL 11.96 TAP

RC 95.074 GL -13.44 r,rls -3.08 ZAL 74.94 ZAP 140.81ETS 183.89 ZAE 177.81ET[

PLANETOCENTRIC CONIC

C3 10.530 VNL 3.245 DL4 -29.60 RAL 32?.5? RAO 6839.3 VEL 11.429 PTH 8.49 VHP

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME

80.00 14 56 19 2975.08 -1.14 61.17 179.68 137.57 15 35 54

60.00 16 18 53 2155.41 4.03 49.35 184.65 130.13 16 54 49

tO.D0 18 10 10 1828.06 10.03 24.28 189.11 122.82 18 40 38

80.00 20 57 31 1303.35 18.35 349.16 193.74 113.97 21 19 14

80.88 21 3? 25 1175.?1 20.9? 340.85 194.g0 111,37 21 57 1

100.00 23 40 25 6065.87 10.35 288.45 193.?4 113.97 25 21 29

110.00 23 9 57 6192.92 10.03 Bit.it 189.11 122.82 24 32 20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1472 TRA -.4535 TC3 .4390 BAU ,0648 SGT 1002.1 85R 590.8 $G3 $42.A

ROE -.3079 ERA .1233 RC3 -.02$5 FAU .13038 ART -.157| RRF .2Tit RTF -._,12

F0E -.4928 FRA 1.2107 FC-IO.?IBO 99P I329 $G0 1157.4 R2_ -.1403 RI3 .5840

80E .3413 SRA .4?00 Re3 .4588 FSP 1026 901 1008.8 352 587.5 ?HA 171.89

LAUNCH DATE MAY 2? 19T1 FLIGHT TIME 14O.OO

HELIOCENTRIC CONIC DISTANCE 360.114

RL 151,39 LAL -,00 LOL 245.00 VL 32,403 EAL 2,03 AZL }I.S2 HCA ll?,$S 3NA

RP 208.67 LAP -1,34 LOP 2.93 VP 23.999 6AP 10.11AZP 09.29 TAL 12.09 TAP

RC 96.988 GL -13.43 GP -3.20 ZAL 74.?9 ZAP 139.12 ET$ 103.00 ZAE 177.02 ETE

PLAN[TOCENTRIC CONIC

C3 10.334 VHL 3.215

LNCH AZMTH LNCH TIN[

80.00 14 35 34

60.00 19 18 35

70.00 18 10 ?

80.00 20 8g 44

80.73 21 33 34

100.00 23 42 36

110.00 23 9 34

DIFFERENTIAL CORRECTIONS

TOE -.1468 TRA -.4430 TC3 .402§ DAU .0590

RDE -.3093 RRA .1227 RC3 -.0451 FAU .13694

FOE -.5217 FRA !.2614 FC-11.4719 BSP 1305

ODE .3378 BRA .439? BC3 *4050 FSP 1092

DLA -29.$4 RAL 327.20 RAO 9838.2 VEL !|.42D PTH B.47 VHF

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[

2370.28 -.90 90.97 179.35 137.57 15 35 24

2150.30 4.26 46.11 584,30 130.15 16 54 25

1822.18 IO.25 23.97 188,75 122.76 18 40 29

1290.27 18.71 348.38 193.44 !13.70 Zl 21 15

1175.72 21.10 340.90 194.49 111.32 21 55 9

9052.78 18.?1 297.83 193.44 113.70 23 23 29

6137.04 10.25 2g0.79 188.75 122.76 24 52 11

MID-COURSE EXECUTION ACCURACY

$GT 981.2 $GR 597.0 SG3 680.1

RRT -.1383 RRF ,2915 RTF -.RIgs

$GB 1149.5 R23 -.1648 R13 .536!

SG1 988.2 $02 585.2 THA 171.50

ORBIT DETERMINATION ACCURACY

ST 19.0 SR 27.6 66 20,7

CRT .5689 CRS -.8242 CST -.0229

LSA 34.3 N3A 19.3 S3A 2.2

ELI 30.3 EL2 14.2 ALF 62.O1

ARRIVAL DATE OCT 20 Ig?1

EARTH TO MARS

189.$3 ECC .20434 INC 1.$292 Vl 29.3g4

|28,59 RCA ISt.02 APO 228.69 V2 28.284

2g?.g? ZAC 96.33 ETC 278.61LVl -16.23

4.288 DPA -18.64 RAP 326.63 ECC 1.1733

PO CST TIM INJ 2 LAT INJ 2 LONG

1375.1 17.09 45.06

1155.4 19.60 27.54

828.t 22,54 2.g2

303.4 26.64 524,82

175.7 27.g2 315.88

5085.9 26.64 264.0g

5182.g 22.54 289.74

ORBIT DETERMINATION ACCURACY

ST 19.0 SR 2?.4 88 2t.S

CRT .5?90 CR8 ".83U3 {11 -,U444

LSA 34,9 N3A 18.5 95A 2,2

EL5 50.3 EL2 14.0 ALF 91.35

ARRIVAL DATE OCT 22 1971

EARTN TO MAR8

152.31 ECC .20233 INC 1.5154 Vl 29.394

129.94 RCA 151,01 APO 227.62 V2 Z6,264

262,56 ZAC 98,28 [TC 278,53 LVl -19.01

4,171 DPA "15,90 RAP 329.24 ECC i.l?OI

PO C$T TIN INJ 2 LAT INJ 2 LONG

1370.5 17.32 44.94

1130.3 19.81 27,2?

822,2 22.72 2.56

290.3 26.85 323,90

175.7 28.01 315.68

5052.8 26.85 263.18

5137.0 22.?2 269.38

ORBIT D[TERNINATION ACCURACY

8T 19.0 3R 2?,3 SS 22.2

CRT .5g15 CRS -.8353 CST -.0715

LSA 34.g NSA 19.3 SSA 2.3

ELI 30.3 EL2 13.8 ALF 60.97

14g2



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE NAY |7 IITI

M[LIOCEMTRIC CQlilC

RL tEl,El LAL "DOG

RP 208,83 LAP -t.31

M¢ 99,119 fd. "1S.43

PLANETOC[NTRI¢ CONIC

C3 IU.IS3 VHL 3,16E

LNCM AZNTH LNCN TIN[

SO.DO 14 55 87

60.00 16 18 12

?O,OO 18 9 53

90.00 21 0 46

80.66 21 34 23

100.00 23 43 40

110.00 23 9 19

FLIGHT TIM( 150.00 ARRIVAL D4T[ OCT 24 il71

O|$TANCE 364,207 EARTH TO NAR8

LOL liS,Ol VL ]t,S/T GAL 2,03 AZL St,SO HCA IIG.09 8MA 116,12 ECC ,|002! INC t. SOIS Vl 2i.994

LOP 4.18 VP 23,634 GAP 9.64 AZP 89.2? TAL 1|.20 TAP 131.29 RCA 151.01 APO 226.64 V2 23.243

GP -3,3| ZAL 74,ST ZAP 137°40 [T3 IGS.?O ZAE I?7,Oi [TE 235.33 ZAC 96.23 [TC 278.43 LV| "IS.TI

DLA -29.96 RAL 32?,06 RAD 6Q38.1 V[L 11.413 PTN 6.46 VHP 4.060 DPA *Ig,t? RAP 325.81 ECC t.lSTI

L-I TIME INJ LAT INJ LONG INJ RT k$C ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2366.1g ".69 60,60 179,06 131,$1 1S 34 54 1369.2 IT.S2 44,85

2146.04 4.45 45.90 183.99 130.10 16 S3 56 llAG.D 19.98 2?.05

1817.53 10.4| 23.71 188.42 |22.7| 19 40 |O 8|T,5 22.86 2,2?

1281.52 16.95 341.82 193.13 113,$1 21 22 g 281.5 26.gg 323.29

1174.11 21.20 340.83 194.11 111.25 21 53 57 174.1 29.07 315.57

6044.03 18.95 28?.09 193.13 113.$1 25 24 24 5044,0 26,99 262.56

6132.39 10.42 290.54 188.42 122.71 24 51 32 $152.4 22.$6 299.09

DIFFERENTIAL C_R[CTION8

TOE -.1303 TRA -,4317 TC3 .3392 BAU .0469

ROE -.2969 RRA .1223 RC3 ".0657 FAD .14368

FOE -,6541 FRA 1.3120 FC-|2o2520 BIP 1220

DOE .3344 6RA .4487 8C3 .3433 F6P 1160

LAUNCH DATE NAY _7 |971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUNACY

8ST 958,0 SGR 595,4 803 719.4 ST 19,0 SR 27.1 38 22.9

RRT -.1577 RRF .3123 RTF -.4819 CRT .6044 CR8 -.8418 CIT -.0993

8GB 1126,0 R23 ",1233 R13 .5022 LSA 33,3 MSA 19.2 83A E.3

$G| 965.3 5G2 553.5 THA |71,15 ELI 30.2 EL2 13.6 ALF 60.44

FLIGHT TIM( 152.00 ARRIVAL DATE OCT 26 I97|

MELIOCENTNIC CCNIC DISTANCE 366,312 EARTH TO MARS

RL 151.56 LAL ".OO LOL 243,06 VL 32,331 GAL 2.02 AZL 91.49 HCA 120.33 5HA 188.37 [CC ,19639 INC 1.4666 Vl 29.394

RP 209.04 LAP -|.26 L_ I 3.42 VP 23.773 GAP 9,57 AIR 89.25 TAL 12,25 TAP 132,62 RCA 151.00 APO 225,75 V2 26.22!

RC 100.898 GL "15.40 GP "3.45 ZAL 74.57 ZAP 135.64 ST5 193,39 2A[ 175.g4 ETE 220.37 ZAC 96.18 ETC 278.33 LVl -tS.93

PLANETOCENTRIC CONIC

C3 9.984 VHL 3.160 DLA "29.67 RAL 326.64 RAD 6638.0 VEL II.403 PTH 6.46

LNCH AZMTH LNCH TIME L'I T]M[ |NJ LAT ;NJ LONG INJ RT ASC INJ AZHTH

50.00 14 95 D 2362,78 -.52 60.65 t78,79 137.57

60.00 16 17 46 2142.61 4,60 45.74 163.66 130.08

70.00 Ii 9 27 1614.06 10.55 23.53 166.11 122.67

80.OD It O 92 t217.54 16.06 947.51 192.80 113.49

80.64 Z! 33 3! 1170.99 21.28 340.63 193.?? 1tt.17

lOO.DO E9 49 23 1040.09 19.06 286,84 192.80 113.43

llO.DO 23 8 54 6148.92 10.55 290.35 188.11 122.67

VHP 3.954 DPA "19.4E RAP 325,34 ECC I.$843

INJ TIM£ PO C6T TIN |NJ 2 LAT INJ 2 LONG

15 34 23 1362.8 17.68 44.42

16 53 28 I142.E 20.11 2E,86

18 39 41 814.1 22.9T 2.08

21 21 49 211.6 2/.03 913,0|

21 53 22 171.0 28.11 315.35

25 24 4 5040,0 21.06 282.28

24 51 22 5148.9 22,97 268.86

DIFFERENTIAL C_RECTION8 MID-COUR3[ EXECUTION ACCURACY

TOE -.1498 TRA -,4181 TC9 .2896 BAU .0410 8GT 980,0 8GR 594.2 803 ?61.?

ROE -,2848 NRA .12|? RC3 -.0890 FAU .15115 RRT _.|614 RRF .3360 RTF *.4592

FOE -.5988 FRA |,$518 FC-13,1053 BSP 1052 8GB 1095.9 R29 -.2156 RI3 ,4800

80E .3286 BNA .4304 6C3 .3066 rSP 1214 8G1 528,3 302 551,2 THA 170.16

LAUNCH DATE NAY 27 1971 FLIGHT T|M( 154.00

HELIOCENTRIC CCNIC DISTANCE 372.42T

RL 151.58 LAL -.00 LOL 243.08 VL 32.327 GAL 2.02 AZL 91.47 HCA 121.57

RP 209.24 LAP -I.2S LOP 6.66 VP 23.717 GAP 9,32 AZP 89.23 TAL 12.39

RC 102.896 GL "|5.35 GP -3.58 ZAL 74.50 ZAP 133.85 ETS |83.46 ZAE 174.59

PLANETOCENTRIC CONIC

C3 9,927 VHL S.133 DLA "29,65 RAL 326,86 RAD 8638.0 VEL 11.399 PTH 6.45

LNCH AZNTH LNCM TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTN

50.00 14 54 $4 2390.11 -,39 60.54 178.55 137.51

SO,DO 16 17 16 2140.09 4.71 45.61 I83.44 130,0T

70.00 18 S 50 1811.86 10.63 23,41 167.63 122.95

80.00 ZO 98 44 1279.09 19.02 347.66 192.45 113,46

80.71 21 34 4 1196.10 21,35 340.30 I93.47 Ill.O?

IO0.O0 23 41 36 6041.60 19.02 286.54 192.45 113.45

110.00 ES 8 IS $146.74 I0.|$ 290.23 197.63 122.65

DIFFERENTIAL C(_qR[CTION9 HID'COURSE EXECUTION ACCURACY

?DE ".!5S4 TEA ".4079 TC3 ,IS29 BAD .023! 3GT S10.2 SGR 592.S SG3 801.0

ROE -.2818 iRA ,1221 Re3 ".1112 FAU .15TSY RRT ".1468 RRF 0S9?9 RTF "*_.47

FOE ".6114 FRA !.4232 FC'13.SSI9 6SP 1042 30| 1086.2 R23 ",2657 RI3 ,4134

SOl .3289 IRA *4253 DC3 .2141WSP IS04 SGl 911.0 SG2 382,3 THA 170.99

LAUNCH OAT[ HAY IT 1971 FLIGHT TIME 155.00

HELIOCENTRIC CONIC DISTANCE 375.351

RL t51.58 LAL -,OO LOL 245.06 VL 32.306 GAL 2.01AZL 91.49 HCA 122.81

NP E09,44 LAP -1.22 LOP ?,SO V_ 23.661 GAP 9.06 AZP 69.2| TAL 12,32

RC 104.913 GL -15,30

PLANETOCENTRIC CONIC

C3 9,881VHL 3.111

LNCH AZMTH LNCH TIME

50.00 14 54 6

80°00 IS IS 42

TO*DO 19 8 E

90.00 20 55 49

80.68 21 34 57

tOO.DO 23 30 36

ltO.O0 23 ? 26

6P -3.?1 ZAL 14.47 ZAP 132.03 ET5 193,37 ZA[ 173.12

DLA "29.60 RAL 326,80 RAO 6637,9 VEL 11.392 PTH 6.44

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH

2398.09 -.28 60,46 I?8.35 137.56

21_1.36 4.?8 45.53 183.21 130,06

1810.67 10.66 23.35 187,57 122.64

1284.90 18.86 348.02 192.09 113.58

1139.$7 21.39 339.83 193.20 110.97

604?.41 19.86 20?,30 |g2.09 113.58

6143.73 10,66 250,15 197,37 122,64

DIFFERENTIAL CCRR[CTION8

TDE -.1105 TRA -.3968 TC3 ,0813 BAU ,0203

RDE ",2833 NRA .1223 RC3 -,1399 FAU .16461

FOE ".8354 FRA 1.4852 FC-14,?206 BSP 959

BDE .32?4 6RA ,4152 DC3 ,t585 FSP |381

ORBIT OETERNINATION ACCURACY

IT 16,9 8R 2?.0 61 2].|

CRT .6064 CR8 ".8534 CST -.1211

LSA 33,6 NSA 16.6 81A 2.3

ILl 29.9 EL2 13.2 ALF 81.2t

ARRIVAL SATE OCT 28 1971

EARTH TO MARS

SMA 167,96 EC¢ *19663 INC 1.4721 V! 29.394

TAP Iss,g2 RCA 151.00 APO 224.93 V2 26,198

ETE 211.93 ZAC 96,13 ETC 278.21 LVI -13,26

VHP 3.654 OPA "|g,?6 RAP $24.83 ECC 1,161?

INJ TIME PO C3T TIM |NJ 2 LAT ZNJ 2 LONG

15 33 54 1360.1 17,$I 44,37

16 $2 56 1|40.1 20.21 26.71

18 39 2 611,9 23.03 1.92

21 20 3 2/g.! 2T,03 323.12

21 53 30 166.1 23,13 S|4,99

25 22 IT S041,6 27.03 262,39

24 50 43 5t46,T 23.03 238.T4

ORB|T DCT[RNINAT|ON ACCURACY

3T 19.2 SR 26,6 S$ 24,S

CRT .SS81 CRI ",$41) CSY -.1531

LEA 31.! MSA 19,1SIA 2,3

ILl 30,2 £L2 |S,1ALF 59,DI

ARRIVAL DATE OCT 30 t971

EARTH TO MARS

SMA |67.59 ECC .|9SDS |NC |,45?0 YI 28,384

TAP 139,20 RCA |31,00 APO 224,1i V2 29,174

IT[ 208.65 ZAC 96.08 ETC 278,0R LVl -14.98

VHP 3,TS9 DPA -20.06 RAP 324.29 £CC 1.1593

INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

IS 33 25 1358.1 IT.91 44.28

16 $2 20 t138.4 20.28 26.61

18 39 13 910.g 23.09 1,85

21 17 I1 284.g 26.94 323.53

21 34 l? Isg.6 23.12 314.50

25 19 26 S04T,4 26,94 262.80

24 49 54 §|45.? 23,06 288.88

RIO-COURSE EXECUTION ACCURACY ORBIT D[TERNINATION ACCURACY

8ST S92,3 $GR 591,9 3G3 642,9 3T 19,4 SR 26.6 $S 24.8

RRT -,1262 RRF ,391T RTF -.3173 CRT ,6577 CR3 ",8487 CIT -,1811

SGB 1070.6 R23 -.3129 R13 .3483 LSA 36.4 M3A 1g.z SEA 2.4

801 $97,8 SG2 583.6 THA ITI,66 ELI 30,3 EL2 12,9 ALF 5?.90

1493



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS MAY _9 LiT|

HELIOCENTRIE CCillC

RL IS|.5I LAL -.00

RP 20iRIS LAP "|.It

RE 106.935 61 -15.23

PLAN[TOCENTMIC CONIC

C3 R.544 VlIL 3.019

LNCH AZNTH LNCH TIRE

50.00 14 53 39

90.00 18 16 4

70,00 18 ? 3

80.00 RO 51 55

81.07 21 $6 30

tOO.O0 23 34 48

110.00 23 6 29

FLIGHT TIME lSl.O0 ARRIVAL OAT[ NOV I IR?I

DISTANCE 3RD.SSS EARTH TO MARS

LQ4. |45.08 VL 3Z.|IG GAL 2.01AZL 91.44 HCA 114.04 SNA 117.2! EC( .IS3S! INC 1,441! VI 2S.5R4

LOP 9.13 VP 23.G07 GAP 8.82 AZP RG.19 TAL 12,42 TAP |35.45 RCA Ill,D0 APO 223,S0 V2 21.150

6P -3.85 ZAL 74.46 ZAP 130.17 [TS 183.26 ZA[ 171.55 ET[ 203.13 ZkC 96.03 £TC 277.96 LVI -14.88

DLA -29.S4 RAL 326.T?RAO OI3T.6 VEL 18.386 PTH 6.44 VHP 3.669 DPA "20.41 RAP 323.?1ECC I.lSTI

L-I T|N[ INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2355,?1 -.2| 60.40 178.17 137.58 15 32 55 1356.? 17.97 44.21

213T,45 4.82 45.49 183,00 13D.DG S6 SI 42 1137,4 20.32 ZS.5S

1810.98 10,66 23.35 187.33 122.64 18 37 14 811.0 23.06 1.86

1294.03 18.61 348,59 191,73 113,78 21 13 30, 294.0 26,79 324.17

1151.47 21,42 336.24 192.96 !10,85 21 35 41 151.5 28.10 315.90

8056,54 1R,61 287.86 191,73 113.7R 25 15 45 5036.5 26.79 263.44

6145.84 10.65 290,16 187.33 122.$4 24 48 55 5145,6 23.06 268.68

DIFFERENTIAL CORRECTIONS

T0[ -.1608 TRA -.3797 TC3 -*0086 BAU ,0209

RD£ -.2512 RRA .1223 RC3 ".1636 FAD .17232

FOE -,9689 FRA 1,5354 FC-15.6306 DIP BOG

ROE .3239 BRA .3989 SC3 .1658 FSP 1444

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 862.7 SGR 591.7 SG3 SS7.S ST 19.2 SR 26.4 SS 25.5

RRT -,1077 RRF ,4074 RTF -.2514 CRT .6732 CRS -.8545 CST -.2127

SGB 1046.1 R23 -.3375 R|3 .2856 LSA 36.8 NSA 15.9 SSA 2.4

36| 867.0 SG2 585,3 THA 172.20 EL1 30.2 (L2 12,4 ALP 57.74

LAUNCH DATE NAY 27 1971 FLIGHT TIME 160.00 ARRIVAL DATE NOV 3 1971

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP 209.87 LAP -1.16

RC 109.028 GL -15.16

PLANETOCENTRIC CONIC

C3 9.417 VHL 3.069

LNCH AZMTH LNCH TINS

50.00 14 53 11

60.00 16 15 23

70.00 18 5 53

80.00 20 47 25

81.38 21 38 53

lO0.O0 23 30 I?

110.00 23 S 20

DISTANCE 384.$27 EARTH TO HARS

LOL 245.08 VL 32.268 6AL 1.99 AZL 91.43 HCA 125.28 SMA 186,94 ECC .19224 INC 1.4254 Vl 29.394

LC4 _ 10,36 VP 23.554 SAP 8.55 AZP 89,18 TAL 12,43 TAP 13?.70 MCA 151.00 APO 222.88 V2 26.124

GP -4.00 ZAL 74.49 ZAP 128.28 ETS 183.14 ZAE 169,92 ST[ 2OQ.S8 ZAC 95.98 [TC 277.85 LV| -14.37

DLA -29.46 RAL 326.78 RAD 6637.7 VEL 11.351PTH 6.43 VHP 3.585 DPA -20.76 RAP 323.10 ECC !.1550

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2356.02 -.18 60.37 178.02 137.58 15 32 27 1356.0 19.01 44.18

2137,34 4.83 45.48 152.82 |50.00 |6 51 0 1137.3 20.32 26.56

1812.30 10.S1 23.43 I87.12 122.66 18 36 6 812.3 23.02 1.94

1305.99 18.29 349.32 191.38 114.03 21 9 11 506.0 26.60 $25.00

1141.18 21.42 338.49 192.76 110.72 21 57 55 14|,2 28.05 315.13

8068.50 18.28 288.60 191.38 114.03 25 I1 25 5068.5 26.60 264.28

6147.16 10.61 290.25 187.12 122.66 24 47 47 5147.2 23.02 268.77

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1701TRA -.37/3 TC3 -.1484 DAU .0304 SGT 862.0 Sr.,R 591.5 SG3 929.1

RDE -.2765 RRA .1232 RC3 -,1901FAU .17904 RRT -,0701RRF .4321RTF -.1543

FDE -.6809 FRAI.612T FC-16.4599 BSP 756 SGD |045,4 R23 -.4121 R13 .1799

BDE .3246 BRA .3912 9C3 .2412 FSP 1536 $G| 963.8 862 588.8 ?HA 174.85

LAUNCH DATE MAY 27 1971 FLIGHT TIME 162,00

HELIOCENTRIC CONIC DISTANCE 388.976

RL ISI.5B LAL -.O0 L_- 245.09 VL 32.251GAL 1.98 AZL 91.41HCA 126.50 SNA

RP 210.10 LAP -1.13 LOP I1,59 VP 23.502 GAP 8.34 AZP 89,16 TAL 12.41 TAP

RC 111.121GL -15.07 GP -4.14 ZAL 74.54 ZAP 125.36 [TS 183.01ZAE 168.23 ETE

PLAN_TOCENTRIC CONIC

C3 9.298 VHL 5.049 DLA -29.$6 RAL 325.$0 RAG 6657.7 VEL 11.375 PTH 6.43 VHP

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 14 52 43 2355.94 -.18 60.37 177.90 137.58 15 31 59

80.DD IS 14 38 2138.00 4.80 45.51 182.67 130.06 16 50 16

70.00 18 4 34 1814.68 10.52 23,56 186.92 122.68 10 34 48

80.00 20 42 31 1319.65 17.90 350,16 19/.05 114.30 21 4 31

81.77 21 42 5 !120.83 21.41 337.56 192.59 110.58 22 O 54

IOO.OD 23 25 23 6082.15 17.90 259.43 191.05 114.30 25 6 45

110.00 23 4 0 6149.54 10.52 290.38 186.92 122.88 24 45 50

DIFFERENT IAL CORRECTIONS MIO-COUR$[ EXECUTION ACCURACY

70E -.1731 TRA -.3554 TC3 -.2701 2AU .0433 SGT 848.5 $GR 592.3 SG3 974.1

ROE -.2723 RRA .1637 RC3 -,2203 FAU .16665 RRT -.0615 RRF .4592 RTF -,flvlE

FOE -.?088 FRA !.6734 FC-17.3790 RSP 633 RGB 1034.8 R23 -*4555 R13 ,0749

SOS .3225 DRA .3793 BC3 .3486 FSF ISOS SGt 848.9 562 591,8 THA 177,55

LAUNCH DATE HAY 2? 1971 PLIGHT TIME IS4,0D

HELIOCENTRIC CONIC DISTANCE 393,132

RL 151,58 LAL -,00 LOt. 245,0S VL 32,239 GAL 1,97 AZL 91,39 HCA 127,75 SEA

RP EID.33 LAP -1.10 LOP 12.82 VP 23.452 GAP 6.II AZP 89,15 TAL 12.38 TAP

RC 113.239 GL "14.97

PLANETOCENTRIC CONIC

C3 9,187 VML 5.031

LNCN AZMTH LNCH TIME

50.00 14 52 15

90.00 19 13 50

70.00 18 3 4

SO.DO RO 3T 20

92.27 21 46 IS

100.00 25 20 12

110.00 23 2 31

6P -4.30 ZAL 74,62 ZAP 124.41 [T3 162.88 Zk[ I66.48 ETE

ORBIT DETERMINATION ACCURACY

ST 19.9 3R 26.1 $S 25.8

CRT .6987 CRS -.8486 CST -.2363

LSA 37.0 MSA 19.2 SSA 2.4

ELI 30.5 EL2 12.2 ALF 55.81

ARRIVAL DATE NOV 5 1971

EARTH TO MARS

186.66 ECC ,19101 INC 1.4091Vl 29.394

138.92 RCA 15t.01APO 222.52 V2 26.095

198.63 ZAC 95.92 ETC 277.68 LVI -14.04

3.506 DPA -21,12 RAP 322.45 ECC 1.1530

PO CST TIM IHJ 2 LAT INJ 2 LONG

1355.9 18.0t 44.18

1138.0 20.30 26.59

814.7 22.95 2.09

319,6 26.37 325.95

128.6 27.98 312.20

5082.2 26.37 265.22

5149.5 22.95 288.91

OROIT DETERMINATION ACCURACY

ST 19.9 SR 2S.9 89 26.4

CRT .7176 CNS -.9511 CIT -.6674

LSA 37.4 NSA 19.O 5IA 2.4

ELI 50,5 EL2 11.8 ALF 55.16

ARRIVAL DATE NOV 7 1971

[ARTN TO MARS

186.41 [CC .18988 INC 1.3922 Yt 29.394

140.11 RCA ISl.OI APO 221.81 V2 26.D71

197,10 ZAC 95.87 EYe 277.53 LV! -15.70

OLA -29,23 RAL $26.$6 RAO 6537.S V[L 11.371PTH 6,42 VHP 3,452 SPA -21.49 RAP 321.77 £CC 1.1512

L-! TIME INJ LAT INJ LONG |NJ RT A3C |NJ AZNTH INJ TIM[ PO CST TIN INJ 2 LAT |NJ 2 LONG

2355.S1 -,20 80.39 I77.81 137.58 15 31 32 1356.5 IT.99 44.20

2139.48 4,73 45,SR 182.55 130,07 16 49 30 !139.5 20.24 26.6?

1815.15 10,39 23.75 IS6.75 122.72 18 33 22 $18.2 22.84 2.31

1334.R2 17.47 351.08 190.73 114.60 20 59 35 334.8 26.t0 327.00

1113.82 21.35 53R.44 192.45 110.43 22 4 50 t13,8 27.$9 311.07

6097.$3 17.47 290.36 190.73 114.60 25 I 49 509?.3 26.t0 268.27

6153,03 t0.39 290.5? 186.75 122.72 24 45 4 5155.0 22.$4 29g.13

ORBIT DETERHINATION ACCURACY

ST 20.5 SR 25.6 $$ 26.?

CRT .7410 CRS -.8434 CST -.2869

LGA 37.9 HGA 19.3 SSA 2.4

_[L1 50.7 EL2 II.S ALF $3.37

DIFFERENT |AL CORRECTIONS

TOE -.1820 TRA -.3446 TC3 -.4294 SAU .0609

ROE -.26?5 RRA .1249 RC3 -.249? FAU .19341

FOE -.7147 FRA 1.7589 FC-18.2255 BSP S8R

BDE .3236 BRA .3656 BC3 .4959 FSP 1698

NID-COUR3E EXECUTION ACCURACY

SGT 262.1 SGR 593.2 SG3 1016.3

RRT .0220 RRF ,4832 RTF .0487

SG8 1046.4 R23 .4832 R13 .0582

SGI $62.2 SG2 592.9 THA 1.65
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE MAY 27 2671

M2LI(XENTmlC CONIC

RL IS1.56 LAL -.OO

RP E10,$? LAP -1.07

RE IIS,SOO k -14.69

PLANETOCENTRIC CONIC

C3 9.063 VML S.014

LN_M A_NTN LN(M TIME

5O.OO 14 51 4?

6O.O0 16 12 59

TO.D0 18 I 26

80.00 20 33 0

82.90 21 51 3?

100,00 23 14 $2

110.00 26 O 52

FLIGHT TIN[ lOS,DO ARRIVAL DATE MOV S 1971

DISTANCE 397,294 EARTH TO MARS

LOL 245.08 VL S2.t|S GAL 1,95 AZL 91.37 MCA 120.96 8MA 180.19 [CC .18887 INC 1,3747 V! 29.894

LOP 14.04 VP 23.409 GAP ?.SO AZP 89.14 TAL 12.32 TAP 141,29 RCA 151,02 APO 221,35 VE 26,044

GP -4,45 ZAL 74,T3 ZAP 122.44 IT| 182,75 ZA[ 164.68 [T[ 195.66 ZAC 95.6| ETC 27T,37 LVI -13.34

DLA -29.09 RAL 326,98 RAD 863T,6 VEL 11.366 PTN 6.42

L-! TIME INJ LAT INJ LONI INJ RT ASC INJ AZNTH

23S7.69 -.26 60.44 177.74 197.58

2141.67 4.64 45,10 182,45 130,08

1822.70 10.23 23.99 186.60 122.77

1350.98 17.01 352,06 190.44 114.91

1095.49 21.33 335,07 192,34 II0.26

6113,50 17,01 291,33 190,44 114,91

615?.56 10,23 290,82 186,60 122.77

VHP 3.362 OPA -21.67 RAP 321.06 ECC 1.1495

INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

15 3| 4 1337.7 17,93 44.26

16 48 41 1141.? 20.11 26.60

19 31 41 822.? 22.71 2.59

20 84 31 351.0 25.81 328.11

22 9 52 95.5 2T.77 309.70

24 $6 45 S113.$ 25,61 287.39

24 43 30 5t57.6 22.71 269.41

DIFFERENTIAL COqRECTIONS

TOE -.1887 TRA -,3301 TC3 ",3863 DAU .0790

ROE -.2629 RRA ,1260 RC3 ",2016 FAU ,200S?

FOE -.7235 FRA 1,8301 FC-19,1163 29P $42

BDE .3236 BRA .3S33 BC3 .6104 FOP 1776

MID-COURSE EXECUTION ACCURACY

SGT 877.1 3GR 594.7 SG3 1060.0

RRT ,0812 RRF ,5118 RTF .1580

SGB 1059.7 R23 ,4807 R13 .1921

$GI 879.5 SG2 591.1 TMA 5,76

LAUNCH DATE NAY 27 1971 FLIGHT TIME 168.00

HELIOCENTRIC CONIC

RL 151.58 LAL ".00

RP 210.82 LAP -1.04

RC 117.545 GL -14.73

PLANETOCENTRIC CONIC

• C3 8,986 VHL 2.998

LNCH AZHTH LNCH TIME

SO,GO 14 31 18

60.00 16 12 4

?O.OG 17 !;9 311

80.00 20 26 34

66.69 21Se 23

100.00 23 9 26

lt0.00 22 59 9

DISTANCE 401,431

LCA. 241.08 VL 32.211 GAL 1.93 AZL 91.36 HCA 130.11

LOP 15.26 VP 23.355 GAP 7.17 AZP 89.12 TAL 12.21

GP -4.61 ZAL 74.87 ZAP 120.45 ITS 182.60 ZAE 162.83

DLA °28,g2 RAL 327.06 RAO 6637.$ VEL 11.362 PTH 6.41

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2366,49 -.35 60.52 177,71 137.18

2144.63 4.51 45.83 182.37 130.09

$8_.23 10.02 24,29 166.48 122.82

1667,98 16.52 353.08 190.18 !15.23

1073,05 21.26 333.3g 192.27 110.08

6130.49 te.|2 292.36 190.18 115.23

6163,09 10.02 291,12 186.48 122o82

ORBIT DETERMINATION ACCURACY

ST 20.9 9R 25.3 38 26.9

CRT .7623 CR8 -,1304 COT -.3090

LSA 37.? NSA 19.3 $8A 2.4

ELI 30.9 EL2 11,1 ALF $2,06

ARRIVAL DATE NOV I! 1972

EARTH TO MARS

SNA 185.99 ECC .18794 INE 1.3568 vt 29.394

TAP 142,43 RCA 151.03 APO 220,94 V2 26.018

IT[ 194.82 ZAC 95.75 ETC 277,21 LVI -12.97

VHP 3.298 DPA -22.26 RAP 320.32 [CC 1.1479

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

13 SO 3? 1359,5 17.84 44,34

16 4T 49 1144.6 20.03 26.96

18 30 ? 828,2 22.$4 2.93

20 49 22 368.0 25.50 329.28

22 16 16 73.1 27.63 308.02

24 31 37 5130.5 25.10 268.59

24 41 48 1163.1 22.54 269.?8

OIIrFER[NTSAL ¢¢NREETIGNO

TDC -.19S) TRA -.3|S0 T¢) -,70_? _ .O_NI3

RDE -._061 era .1274fl¢3 ".SI4tFAU,_O?37•

FOE -.?L_9 leNA 1.90(_1_ FC-IS,911F4 e_ sse

ODE .323? BRA .$397 BC3 .8185 FOP 1855

MID*COURSE EXECUTION ACCURACY

SIT 904,2 SIR 597.0 $03 1103,1

RRT ,14S2 RRF .5388 RTF .267e

8f_ 1083.S R23 .4741 RI3 .31g5

SGI g11.4 SG2 58G.0 THA 9.39

LAUNCH DATE NAY 27 1971 FLIGHT TIME 170.00

HELIOCENTRIC CONIC

RL 151.58 LAL -,00

RP 211,07 LAP -1.00

RC 119.734 GL -14.60

PLANETOCENTRIC CONIC

C3 8,896 VHL 2,985

LNCH AZMTH LNCH TIME

$0.00 14 50 49

80.00 16 11 8

70,00 17 57 43

DISTANCE 405.633

LOL 249.06 VL 32,200 GAL 1.91 AZL 91.34 HCA 131.40

LOP 16,48 VP 23.308 GAP 7,41 AZP 89.11 TAL 12,16

GP -4,78 ZAL 73,04 ZAP 118.45 [TO 182.45 ZAE 160,94

DLA -26.73 RAL 327.20 RAD 9637.5 VEL 11.358 PTM 6.4|

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2361.89 -.48 60.62 177,69 137.$7

2141.33 4.35 40.01 102.32 130,11

1634.75 9,78 24.64 181.37 122,81

ORBIT DETERMINATION ACCURACY

3T 21.3 SR 28.0 88 2?.2

CRT .?823 CR8 -.6326 COT ",S_92

• LSA 37.9 NSA 19.4 39A 2.4

ELI 31.1 EL2 !0.? ALF S0.?8

ARRIVAL DATE NOV 13 1971

EARTH TO MARS

SNA 185.81 [CC .18711 INC 1.3382 Vl 29.394

TAP 143.55 RCA 151.04 APO 220.58 V2 25,986

ETE 193,94 ZAC 95.68 [TC 277.04 LV| -12.S9

VHP 3.239 DPA °22.66 RAP 319.56 ECC 1.1484

INJ TIME POEST TIN INJ 2 LAT INJ E LONG

15 30 11 1361.9 17.72 44.45

16 41 54 1148.3 19.89 27.16

11 21 18 834.7 22.34 3.33

SO.O0 20 21 6 138S.S9 16.01

84.71 22 7 18 1044.12 21,17

100.00 23 3 59 6141.17 16,0t

110.00 22 57 9 6189.61 9.71

DIFFERENTIAL CCRRECTIONS

TOE -.2022 7RA -.299e TCS -.8363 8AU .IISD

ROE ",2534 RRA .IlSS RC3 -.3414 FAU ,21429

FOE ".?332 FRA 1.8836 FC-20.8$Sl 36P 632

60( .$242 9RA .3257 3C3 |.0009 FOP 1930

354.14 189.94 115.55 20 44 12 385.? 25.14 330.48

331.23 192.22 t09.81 22 24 42 44,1 27,48 305.87

293.42 189,94 115.$5 24 46 26 5148.2 25.16 289,76

291.47 183.37 122.19 24 39 59 5169o6 22.34 S70,14

MIO*COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SIT 145,4 SIR 5SS.S SIS !145.0 ST 21.8 $R 24.? 89 27,9

RRT ,2124 RRF .5458 RTF ._,20 CRT .8014 CR| *.8258 C|T -.3480

AGO IIIS.S R23 ,4460 RIO .4330 LSA 38.0 MSA 19,5 |3A 2,4

OIl 9S9.0 SI2 $??,g THA 12.t4 ELI 31.3 EL2 10.3 ALF 49,48

LAUNCH DATE MAY 27 1971 FLIGHT TIME 172.00 ARRIVAL DATE NOV IS 1971

MELIO(ENTRIC CONIC

RL 191,86 LAL ".DO LOt. R4J.G3 VL

RF 211,33 LAP °.97 LOP 17.70 VP

RC 121.945 GL -14.4S GP "4,93 ZAL

PLANETOCENTR|C CONIC

C3 6.811 VML 2.968

LNCM AZMTM LNCN TIME

SO.DO 14 50 19

60.00 16 19 4

70.00 17 SS 39

80.00 20 13 37

88.16 22 19 49

100.00 22 58 2g

110.00 22 55 6 9.51

DIFFERENTIAL CORRECTIONS

TOE -.2088 TRA -.2823 TC3-1,1293 8AU .14OS

ROE -.2487 RRA ,1303 RC3 -.3844 FAU .22118

FOE -.763? FRA 2.0623 FC-21,7332 66P 764

BOE .3247 BRA .3110 BC3 1.1930 FOP 200?

OISTANC( 400,810 EARTH TO MARS

32,101 GAL 1,88 AZL 91.12 HCA 132,61 SMA I01,61 ECC ,11437 INC 1.3189 VI 29.584

23,262 GAP 7,25 AZP sg.ll TAL 12,05 TAP 144.66 RCA ISI.05 APO 220.25 V2 29,957

75.24 ZAP |!S,40 ITS |82.30 ZA[ 15g,02 [TE 113,|8 ZAC 95,62 [TC 276.86 LV| -12.19

OLA °28.$2 RAL 327.38 RAD 6637,4 V[L 11.354 PTH 6.4| VHP 3,183 DPA -23.0? RAP 318.77 ECC 1.1450

L'I TINE INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ T|NE PO CDT TIN INJ 2 LAT INJ 2 LONG

2364.g0 -.63 e0,74 177.71 |3?.$? 15 29 44 1314.9 17.$8 44.SS

2152.?$ 4,11 46,22 182.29 130.12 IS 45 S? 1152.? !g.71 27.40

1842.20 g,51 25,04 186,29 122.96 18 26 22 642.2 22.11 3.78

1403.91 15.47 355.25 189.?3 115.86 20 39 1 403.9 24.7g 331.72

1003.93 21.06 328.24 1g2.20 109,68 22 36 33 3.g 27.29 302.89

8166.43 15,47 294.50 18g.73 115.86 24 41 15 $166.4 24.79 2?0.99

6177.06 2g1.$? 186,29 122.96 24 39 3 $177.1 22.11 2?0.62

MID-COUR6E EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

8IT 998.3 SIR 603.8 SG3 1187,8 ST 22.2 3R 24.4 $8 27.5

RRT .2?9? RRF .1930 RTF .4671 CRT .8194 CRS -.8192 C6T ".3668

809 1166.7 R23 .4124 R13 .$2gl LSA 38.2 MSA 19.$ SOA 2.4

801 1019.2 SG2 $67,8 THA 14.04 ELI 31.$ EL2 g.g ALF 48.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DAT_ MAY 27 1971

HELIOCENTRIC CONIC

NL I51.59 LAL ",DO

RP 211,60 LAP ".94

RC 124.177 GL -14.29

PLANtTOCENTRIC CONIC

CS 9.73| VHL 2.955

LNCH AZMYH LNCN TINE

SO.O0 14 49 48

60.00 16 8 59

7Q,OO I? 53 29

60.00 20 10 8

89.41 22 47 47

IOD.00 22 53 0

110.00 22 52 55

FLIGHT TIN( 174.00 ARRIVAL DATE NOV IT 19Y1

LOL 245.08 VL

LOP 18.91VP

GF -5.12 ZAL

DISTANCE 413.990 EARTH TO MAll

32.183 GAL 1.88 AZL 91.30 HCA 133.82 8HA 185.§2 [CC .18571 INC 1.2989 VI 29.394

23.Z17 GAP ?.04 AZP 89.10 TAL 11.92 TAP 145,74 RCA 151.07 APO 219.97 V2 25,926

75,46 ZAP 114.36 ETS 182.13 ZkE 1ST,D7 [TE 192.51 ZAC 95.54 ETC 276,69 LVl -11.79

DLA -26.29 RAL 327.35 RAD 6637.4 V[L 11.351 PTH 6.40 VHP 3,132 OPA -23,48 RAP 517,97 ECC 1.1437

b-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2368.50 -.81 80,89 177.74 137.57 15 29 17 1398,5 17.41 44.76

2157.88 3.93 46.47 182.29 130.14 16 44 57 1157.9 19.50 27.66

t850.56 g.2o 25.49 186.23 123.04 18 24 19 850.6 21.85 4.31

1422.67 14.91 356.34 18g.54 116.17 20 33 50 422.7 24.41 332.98

6202.07 20.94 299.51 192.21 109.46 24 51 9 5202.1 27.09 274.18

6185.19 14.91 295.61 189.54 116.17 24 36 5 5185.2 24.41 272.25

6185.42 9.20 292.32 186.23 125.04 24 36 1 5185.4 21.86 271.15

DIFFERENTIAL CCRRECTION8

TOE -,2144 TRA -.2639 TC3-1.329? BAU .1628

ROE -.2438 RRA .1321 RE3 -.4211 FAU ,227?1

FOE -.?$17 FRA 2.1364 FC-22.5787 BSP 940

DOE .3247 BRA .2991 2C3 1.5948 FSP 2073

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1062.1 9GR 608.4 8G3 1228.5 ST 22.6 SR 24.0 9S 27.6

RRT .3452 RRF .6196 RTF .5524 CRT .8562 CRS -.0122 CST -.3854

SGB 1224.0 R23 .3767 613 .6100 LSA 38.2 MSA 19.6 $8A 2.4

SGI 1090.3 6G2 556.2 THA 15.24 EL1 31.6 EL2 9.4 ALF 47.16

LAUNCH DATE MAY 27 1971 FLIGHT TIHE t76.00 ARRIVAL DATE NOV 19 1971

HELIOCENTRIC CONIC

RL 151.58 LAL -.DO LOL 245.08 VL

RP 211.87 LAP -.90 LOP 20.12 VP

RC 126.431 GL -14.1| GP -5.30 ZAL

PLANETOCENTRIC CONIC

C3 8.657 VHL 2.942

DISTANCE 418.175 EARTH TO MARS

32.176 GAL 1.63 AZL 91.28 HCA 135.03 SNA 185.40 ECC .18512 INC 1.2781 Vl 29.394

23.173 GAP 6.84 AZP 89.10 TAL 11.77 TAP 146.00 RCA 151.08 APO 219.72 V2 25.896

75.71 ZAP 112.51 ETS 181.96 ZAE 155.08 ETE 191.91 ZAC 95.47 ETC 276.49 LVI -!1.37

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT

50.QD 14 49 17 2372.69 -1.D2

60.00 16 T SO 2163.72 3.67

70.00 17 51 11 1859.79 8.85

80.00 20 4 40 1441.88 14.53

90,00 22 20 41 1003.18 18.40

tOO,DO 22 47 31 6204,39 14.33

110,00 22 50 37 6194.65 8.85

DIFFERENTIAL CCRRECTIONS

TOE -.2181TRA -,2428 TC3-1.5322 BAU ,1852

RDC -.2393 RRA .1335 RC3 -.4610 FAU .23471

FOE -.7405 FRA 2.1945 FC-23.4733 BSP 1159

BDE .3238 BRA ,2771 8C3 1.6001FSP 2121

DLA -28.03 RAL 327.76 RAD 6657.3 VEL 11.548 PTH 6.40 VHP 3.086 DPA -23.90 RAP 317.15 (CC 1.1425

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61.07 ITT.8D 137.57 15 28 49 1372.7 17.20 44.95

46.75 182.31 130.16 16 43 54 1163.7 19.27 28.00

25.99 186.18 123.12 18 22 11 659.8 21.57 4.87

357.47 189.58 116.48 20 28 41 441.9 24.01 334.26

327.11 191.29 111.86 22 37 25 3.2 25,6! 302.53

296.75 189.38 116.48 24 30 56 5204.4 24.01 273.54

292.81 186.18 123.12 24 33 52 5194.7 21.57 271.69

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1131.5 $GR 614.5 SG3 1270.7 ST 22.7 SR 23.7 Ss 27.0

RRT .4097 RRF .6468 RTF .6294 CRT .8524 CRS -.6113 CST -.4106

SGB 1287.6 623 .3386 613 .6806 LSA 38.4 NSA 19.3 SSA 2,4

$01 1167.5 602 543.3 THA 16.13 EL1 31.6 EL2 8.9 ALF 46.41

LAUNCH DATE NAY 27 1971 FLIGHT TIME 178.00

HELIOCENTRIC CONIC DISTANCE 422.361

RL 151.58 LAL -.00 LOL 245.08 VL 32.170 GAL 1.60 AZL 91.26 HCA 136.24 SMA

RP 212.14 LAP -.87 LOP 21.32 VP 23.129 GAP 6.64 AZP 89.09 TAL 11.61 TAP

RC 128.706 GL -IS.92 GP -5.48 ZAL 76.00 ZAP 110.26 ETS 181.78 ZAE 155.08 ST(

PLANETOCENTRIC CONIC

C3 8.587 VHL 2.93D DLA -27.?5 RAL 529.00 RAD 6637.3 VEL 11.344 PTH 6.40 VHP

ARRIVAL DATE lqOV 21 1971

EARTN TO NARS

185.30 ECC .18461 INC 1.2564 Vt 29.394

147.84 RCA 151.09 APO 219.51 V2 25.864

191.37 ZAC 95.50 ETC 276,30 LVI -10.94

3.044 DPA -24.31 RAP 3t6.32 ECC 1.1413

INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

15 28 22 1377.5 16.97 45.17

42 48 1170.3 19.01 26.35

19 57 869.9 21.26 5.49

23 55 461.7 23.58 335.57

24 T 50.8 25.10 305.63

25 47 5224.2 23.58 274.85

31 38 5204.8 21.26 272.31

ORBIT DETERMINATION ACCURACY

ST 23.7 SR 23.2 SS 2Y.4

CRT .8660 CRS -.7829 CST -,_9Z$

LSA 38.1NSk 20.0 SSA 2,4

ELI 32.1 £L2 8.6 ALF 44.37

ARRIVAL DATE NOV 23 1971

EARTH TO MARS

185.22 ECC ,18417 INC 1.2540 VI 29.394

148.87 RCA 151.11APO 219.34 V2 25.032

LNCH AZNTN LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

SO.DO 14 46 45 2377.51 -1.26 61.27 177.89 137.56

60.00 16 6 36 2170.31 5.58 47.07 182.35 130.16 16

70.00 17 48 47 1869.95 8.48 28.53 186.17 125.21 16

80.00 19 59 11 1461.66 13.72 358.63 189.25 116.70 20

90.00 22 6 36 I050.77 17.17 $30.06 190.90 112,62 22

100.00 22 42 3 $224.17 13.72 297.90 189.25 116.78 24

110.00 22 48 13 6204.81 8.48 293.35 186.17 123.21 24

DIFFERENTIAL CCI_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2291 TRA -.2265 TC3-1.7816 DAU .2123 $GT 1245.4 SGR 618.9 SG3 tSOI.T

ROE -.2332 RRA ,1367 RC3 -.4945 FAU ,23882 RRT .4605 RRF ,6699 RTF ._15

FOE -.6926 FRA 2.$098 FC-24.0?73 89P 1335 SG6 1388.9 625 .5196 R13 .7233

802 .3269 BRA .2662 9C3 1,8491FSP 2222 SGt 1282.8 SG2 552.5 THA 15.60

LAUNCH DATE MAY 2? 1971 FLIGHT TINE 160.00

HELIOCENTRIC CONIC DISTANCE 426.550

RL 131.36 LAL -.00 LOL 245.08 VL 32.165 GAb 1.77 AZL 91.23 HCA 137.44 9MA

RP 212.43 LAP ".63 LOP 22.53 VP 23.087 GAP 6.45 AZF 89.09 TAL 11.42 TAP

RC 150.999 GL -15.72

PLANETOCENTRIC CONIC

C3 8.52? VHL 2.919

LNCH A2MTH LNCH TIME

SO.DO 14 46 II

60.00 16 5 22

70.00 17 46 16

8O.O0 19 53 45

gO.DO 21 55 2g

lOG.DO 22 36 37

IIO.OD 22 45 42

OIFFERENTIAL CCRRECTION$

TOE -.2352 TRA -.2066 TC3-2.0184 BAU .2378

ROE --2276 RRA .IS91 RC5 ".5325 FAU .24395

FOE -.6637 FRA 2.3g46 FC-24.7827 BSP 1565

80E .3273 BRA .2507 DC3 2.0875 FSP 2288

GP -5.67 ZAL 76.30 2AP 108.20 ET9 161.59 ZAE 151.06 ETE 190.09 ZAC 95.29 ETC 276.11 LVI -10.51

DLA -27.45 RAL 328.26 RAD 6637.3 VEL !1.342 PTM S.39 VHP 3.006 DPA -24.74 RAP 315.45 ECC 1.1403

L-| TIN( |NJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT IMJ 2 LONG

2582.91 -1.53 61.49 179.00 137.$6 IS 2? 54 1362,9 16.71 45.42

2177.58 3.06 47.41 182,41 130.20 16 41 40 1177.6 18.71 26.?4

181D.91 S.07 27.11 198.17 123.50 18 17 37 880.g 20.9t 6.15

1491.79 13,10 359.80 199,14 117.07 20 19 27 491.8 23.13 $36.90

1089.23 16.14 352.41 1g0,65 113.54 22 13 36 69.2 24,46 S09.47

9244.31 13,10 299.08 189,|4 117,D7 24 20 41 5244.3 23.13 276.17

6219.76 8.07 293.94 186.17 123.30 24 29 19 5215,8 20.91 2?2.97

MID-COURSE EXECUTION ACCURACY

8GT 1347.1SGR 625.2 $G3 1336.0

RRT .5113 RRF .6g41 RTF ,7302

$GB 1485.1 623 .2g54 613 .7650

$01 1390.g SG2 520.3 THA 15.59

ORBIT DETERNINATZON ACCURACY

8T 24.2 $R 22.6 88 27.$

CRT .8789 CRS -,7647 CST -.3950

LSA 37.8 H6A 20.2 $SA 2.4

ELI 32.2 EL2 8.2 ALF 43.13

1496
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LAUNCH DATE MAY 27 19T|

HELIOCENTRIC CONIC

RL 131.58 LAL -,00

RP 212.72 LAP -.80

RC 133,312 GL -13.50

PLANETOCENTRIC CONIC

C3 6.461 VML 2.909

LNCH AZMTH LNCH TIME

SO.DO 14 47 35

60,09 16 4 3

70.0O 17 43 36

8D.OD 19 48 20

90,00 21 45 48

100.00 22 31 12

110.00 22 43 S

FLIGHT TIN( IBZ.O0

DISTANCE 430.741

LOL 245,D8 VL 32,111 GAL !.74 AZL 91.21 MCA 138.64 5MA

LOP 23.73 VP 23o045 GAP 6.26 AZP 88.09 TAL 11.25 TAP

GP -5.66 ZAL 76.64 ZAP |06,15 ET$ 181.40 ZAE 149.03 (TE

OLA -2T.12 RAL 328.54 RAG 6657.2 VEL 11.$39 PTH 6.39 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTM INJ

2388.91 -1.83 61.74 178,13 137.55 15 27 24

2188.55 2.71 47.80 182.49 130.23 16 40 28

1892.68 7.63 27.74 186. t9 123.39 18 15 I1

1502.36 12,46 .99 189.06 117.35 20 13 22

1125.56 15.19 334.49 190.42 114.14 22 4 31

6264,88 12,46 300.27 IDD,O6 117.35 24 15 37

6227.54 7.63 294.57 186,19 123.39 24 26 53

DIFFERENTIAL CCRRECTION$ MID-COQRSE EXECUTION ACCURACY

TOE -.2405 TRA -.1677 TC3-2.2640 BAU .2642 8GT 1460.1 8GR 632.5 $03 13DO.6

ROE -.2220 RRA .1410 RC3 -.3719 FAD .24883 RRT ,5376 RRF .7176 RTF ,7708

FOE -.6349 FRA 2.4739 FC-25.4597 BSP 1807 SG8 t591.2 R23 .2740 R13 .7995

DOE .3273 BRA .2351BC3 2.3351FSP 2341 8GI 1507.8 802 508.4 THA 15.37

LAUNCH DATE NAY 2? 1971 FLIGHT TIHE 184,00

ARRIVAL DAY( NOV 25 litl

EARTH TO MARS

185.16 ECC .18375 INC 1.2103 Yl 29.354

149.87 RCA 151.13 APO 219.19 V2 25,795

190.44 ZAC 95.20 (TC 275.91 LV! -SO.D4

2.912 DPA "25.16 RAP 314.63 ECC !.1393

TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

|388.9 10.42 45.70

1185.6 18.59 29.17

882.7 20.54 6.86

302,4 22.66 335.24

123.6 23.85 3_0.80

5264.9 22.66 277,52

5227.5 20,54 273.68

ORBIT DETERMINATION ACCURACY

ST 24.6 8R 22.4 88 27.1

CRT .SROT CR$ -,7470 CST -.3905

LSA 37.6 MSA 20.4 SSA 2,4

ELl 32,3 EL2 7.7 ALF 41.99

ARRIVAL DATE NOV 27 1971

HELZOCENTRIC CONIC DISTANCE 434.954 EARTH TO MARS

RL 151.55 LAL ".OO LOL 245.08 VL 32,158 GAL 1.70 AZL 91.19 HCA 139,84 $MA |83.1| ECC ,I8348 INC 1.1859 VI 20.394

RP 213.01 LAP -.76 LOP 24.92 VP 23.003 GAP 6.08 AZP 89.09 TAL 11.01 TAP 150.85 RCA 151.14 APO 219.07 V2 25.766

RC 135.643 GL -13.27 GP -6.06 ZAL 77.00 ZAP 104.10 ETS 181.20 ZAE 146.99 ET( 190.05 ZAC 95.09 ETC 278.72 LVI -9.61

PLANETOCENTRIC CONIC

C3 8.405 VHL 2.899 OLA -26.77 RAL 328.84 RAO 6637.2 VEL 11.337 PTH 6.39 VHP 2.942 DPA -25.58 RAP 313.79 ECC 1.1383

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

30.00 14 46 56 2395,53 -2.16 62.02 178.28 137.$4 15 26 54 1395.5 16.10 46.00

60.00 16 2 39 2194,23 2.33 48.21 182.60 130.24 16 39 13 1194.2 18.04 29.63

70.00 17 40 55 1905.27 7.15 28,41 186.22 123.49 18 12 41 905.3 20.13 ?.11

80.00 19 42 56 1323.37 11.80 2.20 189.01 117.63 20 8 19 523.4 22.16 339.61

90.OO 21 36 59 1155.58 14.29 336.40 1g0.26 114.66 21 56 14 135.6 23.24 312.95

100.00 22 23 47 6285.88 11.80 301.40 189.01 117.63 24 10 33 5285.9 22.16 2?8.85

110.00 22 40 22 6240.12 T,I3 295.23 186.22 123,49 24 24 22 5240.1 20.13 2?4°44

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.2450 TRA -.1659 TC3-2.5183 BAU .29|Z $GT 1581.6 6GR 640.4 803 1397.5

ROE -.2161RRA .1444 RC3 -.6109 FAU .25292 RRT .5969 RRF .7400 RTF .8033

FDE -.5973 FRA 2.5578 FC-26,0519 8SP 2065 SGB 1706.3 R23 .2566 R13 .82?0

BOE .3267 BRA ,2199 BC3 2.5913 FSP 2396 $01 IS32.3 SG2 496.9 THA 15.06

LAUNCH DATE MAY 27 1971 FLIGHT Till[ 186.00

HELIC_ENTRIC CON1C DISTANCE 439.128

RL 151.58 LAL -.00 LOL 245.08 VL 32.156 GAL !.66 AZL 91.18 HCA 141.03 SMA

RP 213.31 LAP -.73 LOP 26.12 VP 22.962 GAP 5.89 AZP 89.10 TAL 10.78 TAP

RC 137.99! GL -13.01GP -6,26 ZAL 77.38 ZAP 102.07 ETS 180.99 ZAE 144.94 ETE

PLANET(XENTRIC CONIC

C3 8.352 VNL 2.890 DLA -26.40 RAL 329.10 RAD 6637.2 VEL 11.334 PTH 6.39 VMP

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

S0.00 14 46 19 2402.73 -2.53 82.32 IT8.44 137.52 15 26 21

60.00 18 I 11 2203.62 1.92 48.66 182.72 130.28 16 37 54

70.00 17 38 6 1918.65 6.65 29.12 186.28 123.58 18 10 5

80.00 19 37 32 1544.83 11.12 3.43 188.97 117,88 20 3 17

90.00 21 28 44 !186.18 13.42 338.22 190.14 115.13 21 48 31

lO0.OO 22 20 24 1019.30 If.12 324.00 188.97 t17.89 22 37 23

Ilo.OO 22 37 32 6233.50 6.65 295.94 180.28 123.58 24 21 46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2484 TRA -.1425 TC3-2,TTIS 6AU .SI6/ 8GT ITO9.3 SGR 649.2 SG3 1424.7

ROE -.2102 RRA .1471RC3 ".6514 FAD ,25584 NET .637| RRF ,7515 RTF ._aOS

FOE -.5591FRA 2.6296 FC-ED.6263 |$P 2332 808 1828.4 R23 .2404 RI3 ,6504

DOE .3254 8RA .2051DC3 2,8539 FSP 2444 $G1 1782.9 SG2 485.2 TMA 14.74

LAUNCH DAT[ MAY 27 tgTl _LIGHT TIM( 188.00

HELIOCENTRIC C(_iiC DISTANCE 443.324

RL 151.58 LAL ".00 LOL 245.08 VL 32.I5S 6AL 1.8Z AZL 91°13 MCA 142.22 8MA 185,09 ECC .18303

RP 213,6I LAP -.69 LOP 27o31 VP 22,$22 GAP 5,11 AZP 8g,lo TAL 10.54 TAP 152,76 RCA IS1.18

RC 140.336 GL -12.74 GP "6.47 ZAL ?7.79 ZAP lO0.OS ET6 180.17 ZAE 142.90 ETE 189.29 ZAC 94.86

PLANETOCENTRIC CONIC

C3 8.303 VHL 2.882 DLA -26.00 RAL 329.49 RAD 0637.E VEL 11.332 PTH 6.39 VHP 2.893 DPA -26.42

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

30.00 14 45 36 2410.60 "2.92 62,65 178.63 137.51 15 23 47 1410.6

60.00 15 59 38 2213,72 1.47 49.14 182.85 130.28 16 36 32 1213.7

70,00 17 33 10 1932.80 6.12 29.87 186.36 123.67 18 7 23 932.8

80.00 19 32 8 1566.73 10.42 4.68 188.96 118.14 19 58 15 566.7

gO.GO 21 20 55 1215.88 12.55 339.97 190.06 115.55 21 41 11 215.9

100.00 22 IS O 1041.20 10.42 326.05 188.g6 118.14 22 32 21 41.2

110.00 22 34 37 6267.66 6.12 296.69 186.36 123.67 24 19 4 5267.7

DIFFEREMT/AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2493 TRA -.1175 TC3-3.0378 BAU .3459 SGT 1837.9 $GR 660.0 SG3 1452.4

ROE -.2046 RRA .1493 RC3 ".6959 FAU ,26121 RRT .6744 RRF .7828 RTF .8566

FOE -.5369 FRA 2.6780 FC-27.2346 DiP 2621 SGB 1952.8 R23 .2219 R13 .8728

ODE *3226 BRA .1900 BC3 3.1162 FSP 2454 SG1 1894.7 SG2 472.7 THA 14.$4

ORBIT DETERNINATION ACCURACY

6T 24.9 SR 21,9 $$ tl,!

CRT ,g012 CR$ -,?246 CST -,$830

LDA 37.3 M3A 20.7 $5A 2.4

ELI 32.4 EL2 7.3 ALF 40.89

ARRIVAL DATE NOV 29 1971

EARTH TO MARS

185.D7 ECC ,18323 INC 1.1602 VI 29,394

151.81RCA 15|.16 APO 218.98 V2 23.732

189.65 2AC 94.98 ETC 2YS,33 LVI -9,10

2.516 DPA -26.00 RAP 3|2.g5 [CC 1.1375

PO CST TIM INJ 2 LAT INJ 2 LONG

1402,S 15.73 46,33

1203.6 17.60 30.13

918.6 lg,?O 8,41

544.S 21.64 340.99

156.2 22.64 314,98

lg.3 21,64 302.36

5253.5 IS.70 273.23

ORBIT DETERMINATION ACCURACY

ST 25,2 SR 21.4 55 25,?

CRT .9109 CRS -.TU_8 CST -,3Y65

LSA 37,0 NSA 20,S SSA 2,4

ELI 32,3 [L2 5.9 ALF 35.gl

ARRIVAL OATE DEC I 15T1

EARTH TO MAR8

INC 1,1331 Vl 25.384

APO 218,$2 V2 25.65Y

ETC 275.33 LVI -8.6g

RAP 312.11 (CC 1,1367

INJ 2 LAT [NJ 2 LONG

15.3T 46.65

17.24 30.87

19,24 g,2S

21.10 342.39

22.02 316.94

21.10 303.76

lg.24 276.07

OR81T DETERMINATION ACCURACY

ST 25.2 SR 21.0 SS 26.6

CRT .9207 CR$ -,6916 CST -.3872

LSA 36.7 MSA 20,7 SSA 2.4

ELI 32.2 EL2 6.4 ALF 39.27
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LAUNCH OATE NAY |? 197|

NELIO¢[NTRIC CONIC

RL ]91.58 LAL ".09

8P 2t3.92 LAP -.86

RC 142,T39 GL -12.45

PLANETOCENTRIC CONIC

C3 8.236 VML 2.8?4

LNCN AZMTH LNCH TIN[

SO.OO 14 44 S_

60.00 15 88 0

?0.00 !? 52 8

80.00 19 26 43

90.00 21 13 24

lOG.DO 22 g 3S

110.O0 22 31 35

FL|GNT TIN( |90.00 ARRIVAL DATE DEC ) 1971

OI|TANC[ 447.|18 EARTH TO RAR8

LO4. E45.08 VL 32.155 9AL 1,50 AZL 91,10 NCA 143.4I 8NA I05.04 ECC .18288 INC 1,1048 Vl 19.394

LOP 28.49 VP 12.882 GAP 5.54 AZP $9.|1TAL lO.18 TAP IS3.SI RCA 151.20 ARO 218.98 V2 2S.662

GP -6,88 ZAL 76,22 ZAP 98,05 [TS 180.54 ZA[ 140,88 [T[ 188.98ZAC 94,72 ETC 275.14 LVI -8.23

DLA -85.57 RAL 329.84 RAD QI37.| VEL 11.330 PTH 8.38 VNP 2,874 DPA -28.84 RAP 311.29 ECC I.!159

L-I TIME |NJ LAT |NJ LONG IN] RT ASE |NJ AZNTfl |NJ T|ME PO C|T TIM |NJ 2 LAT IN] 2 LONG

2419.12 -3,35 63.01 178.83 137.49 15 25 11 14|9,1 14.95 47.07

2224.59 ,99 49.66 I63.01 130.29 16 35 5 1224.6 16.80 31,24

194T.82 5.55 30.66 186.45 123.75 18 4 38 947,8 18,75 10.13

1599.21 9,70 5.95 188.97 118,38 19 53 12 589.2 20.93 343.91

1245.17 11.69 341.69 190.01 115.94 21 34 9 245.2 21.38 318.85

1063.68 9.70 327.32 189.97 118.39 22 27 19 63.7 20,83 30S.18

6282.67 5.55 297.46 186.45 123.75 24 16 17 5282.7 18.75 2T6.96

DIFFERENTIAL CORRECTION6

TOE -.2534 TRA -.0954 TC3-3.3254 §AU .3759

ROE -.1968 RRA ,1537 RC3 *.7306 FAU .28206

FOE -.4410 FRA 2.7903 FC-2T.4725 BSP 2877

ODE .3209 8RA .1809 BC3 3.4047 FSP 2533

LAUNCH DATE NAY 2? 1971

HELIOCENTRIC CONIC

RL 151.58 LAL -,00

RP 214.24 LAP -.$2

RC 145.138 GL -12,14

PLANETOCENTR|C CONIC

C3 8.217 VNL 2.888

LNCH AZNTH LNCH TIME

50.00 14 44 3

60.00 15 56 ]7

70.00 17 2g 0

80.00 19 21 17

90.00 21 6 5

100.00 22 4 9

110.00 22 28 26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1988,2 SGR 667.7 663 1466.6 ST 25.6 SR 20.3 SS 26.1

RRT ,7000 RRF .8004 RTF .8689 CRT ,9264 CR8 -.6327 CST -.3289

6GB 2097.3 R23 .2198 R13 .8826 LSA 35.7 NSA 21.6 8SA 2,4

SG1 2045.4 862 463.5 THA 13.98 £L1 32.1 EL2 6.1 ALF 37.86

FLIGHT TIN( 192.00 ARRIVAL DATE DEC 9 1971

DISTANCE 451.714 EARTH TO NAR8

LOt. 245.08 VL 32.155 GAL 1.54 AZL 91.07 HCA |44.59 8NA 185.05 [CC .18279 INC 1.0745 Vl 29.394

LC_ 29.67 VP 22.842 GAP 5.37 AZP 89.12 TAL 10.00 TAP 154.59 RCA 151.22 APO 218.87 V2 25.627

GP -6,91 ZAL 78.68 ZAP 96.08 ET8 180.30 ZAE 138.83 (T[ 188,65 ZAC 94.58 ETC 274.95 LVI -7.76

DLA -25,11 RAL 330.21 RAG 6637.1 VEL 11.328 PTH 6.38 VHP

L-] TINE |NJ LAT INJ LONG INJ RT A$C INJ A2NTH |NJ TIME

2428.28 -3.81 63.39 179.05 137.46 15 24 32

2236.18 .48 50,21 183.18 130.30 16 33 33

1963.60 4.95 31.49 186.56 123.84 18 1 43

1612.16 8.95 7.25 189.00 118.60 19 48 9

1274.15 10.82 343.37 189.98 116.29 21 27 20

1086.64 8.95 328.62 189.00 118.60 22 22 16

IO10.42 4.95 320.41 186.56 123.84 22 45 17

DIFFERENTIAL CCRRECT]ON$ MID-COURSE EXECUTION ACCURACY

TDE -.2537 TRA -.0699 TC3-3.6048 BAU .4050 9GT 2133.5 SGR 678.7 SG3 1484.5

ROE -.1901RRA .1571RC3 -.7721FAU .26423 RRT ,7279 RRF ,8187 RTF .8836

FOE -.3839 FRA 2.8607 FC-27.8396 BSP 3158 SGB 2238.9 R23 .2112 R13 .8955

8DE .3171 BRA .1720 BC3 3.6865 FSP 2560 361 2192.6 SG2 452.8 THA 13.63

LAUNCN DATE MAT 27 1971 FLIGHT TIN[ 194.00

HELIOCENTRIC CCNIC DISTANCE 455.910

RL ]5].58 LAL -.DO LOt. 245.08 VL 32.156 GAL 1.50 AZL 91.04 HCA 145.778NA

RP 214,55 LAP -.59 LOP 30.85 VP 22.803 GAP 5.20 AZP 99.14 TAL 9.72 TAP

RC 547.555 GL -11.81GP -7.14 ZAL 79.16 ZAP 94,12 (T8 180.05 ZA[ 136.82 ETE

PLANETOCENTRIC CONIC

2.859 DPA -27.26 RAP 310.49 ECC 1.1352

PO CST TIN IN] 2 LAT IN] 2 LONG

1428.3 14.51 47.48

1236.2 16.32 31.64

963.6 18.22 11.05

612.2 19.93 345.26

274.1 20.73 320.73

86.6 19.93 306.63

10.4 18.22 299.9?

ORBIT DETERMINATION ACCURACY

ST 25.7 SR 19.7 S$ 25.9

CRT .9332 CRS -.5982 CST -.3075

LSA 35.1NSA 21.9 S$A 2.4

ELI 31.8 EL2 5.7 ALF 37.04

ARRIVAL DATE DEC 7 1971

EARTH TO NAR8

185.06 ECC .182T5 INC 1.0427 Vl 29.394

155.49 RCA 151.24 APO 218.88 V2 25.591

188.36 ZAC 94.42 ETC 274.7T LVI -7.29

2.846 OPA -27.68 RAP 309.71ECC 1.1346

PO CST TIN INJ 2 LATINJ 2 LONG

1438.1 14.03 47.92

1248.5 15.81 32.49

980.2 17.66 12.02

835.7 19.31 346.75

303.l 20.05 322.58

110.2 19.31 308.09

27.0 17.66 500.g4

ORBIT DETERMINATION ACCURACY

TOE -.2525 TRA -,043E TC3-3.8992 BAU .4545 8GT 2283.3 SGR 890.6 SG5 1499.6 ST 25.6 SR 59,1 $S 25.8

ROE -.1630 RRA ,1308 RC5 -.8143 FAU .26588 flRT .T531RRF .4389 RTr ._aSD CRT .9391CR8 -.5568 C$! -.2778

FOE -.3569 FRA 8.931_ FC-26.1425 23P 3445 3GB 2385.5 R23 .2047 R13 .9080 LSA 34.3 NSA 22.3 $SA 2.4

6DE .3119 ERA .1686 BC3 3.9735 FSP 2584 361 2344.1 362 442,6 THA 13.32 ELI 31.5 EL2 5.3 ALF 56.2?

C3 8.179 VHL 2.860 OLA -24.62 RAL 330.5g RAD 8637.| VEL 11.327 PTH 6.38 VHP

LNCH AZNTH LNCH T[NE L-] TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

SO.D0 14 43 11 2438.13 -4.30 63.8] 179.29 137.43 15 23 49

60.00 15 54 28 2248.33 -.08 50.80 183.37 130.30 16 31 57

70.00 |7 25 44 1990.21 4.32 32.36 188.89 123.91 17 38 44

80.00 19 15 49 1635.69 8.18 8.57 189.05 118.81 19 43 5

90.00 20 58 57 1303.07 9.94 345.04 189.98 116.61 21 20 40

100.O0 21 58 41 1110.16 8.18 329.94 189.05 118.81 22 17 ]1

510.00 22 25 51 1027.03 4.32 321.28 188.68 125.91 22 42 18

DIFFERENT IAL C_RECTION$ HID-COURSE EXECUTION ACCURACY

LAUNCH DATE NAY 27 1971 FLIGHT TIME 196.00 ARRIVAL DATE DEC 9 1971

HELIO£ENT RIC CONIC

RL 151.58 LAL -.DO

lP 214.88 LAP -.55

tiC 549.988 GL -11.45

PLANETOCENTRIC CONIC

C3 8.144 VHL 2.854

DISTANCE 460.105 EARTH TO MARS

LOt. 245.08 VL 32.157 GAL 1.45 AZL 91.01 HCA 146.95 9NA 105.09 ECC .18275 INC 1.0093 Vl 29.394

LOP 32.03 VP 22.784 GAP 5.03 AZP 89.15 TAL 9.42 TAP 156.36 RCA 151.26 APO 2t8.91 V2 25.534

GP -T.37 ZAL 79.66 ZAP 92.20 ET9 179.80 ZAE 134.82 ETE 188.08 ZAC 94.25 ETC 274.59 LVI -6.82

LNCH AZNTH

50.00

60.00

?0.00

SO.O0

90.00

IO0.O0

110.00

DIFFERENTIAL

TOE -.2494

ROE -.1754

FOE -.2380

BD( .3049

DLA -24.10 RAL 330.98 RAD 6637.1 VEL 11.325 PTN 8.38 VHP 2.836 DPA -29.10 RAP 308.95 (CC 1.1340

LNCH TIME L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LATINJ 2 LONG

14 42 14 2448.69 -4,83 64.25 1?9.54 137.39 15 23 3 1448.7 13,$I 48.39

15 5Z 33 2261,69 -,24 51.43 183.57 130.30 16 30 14 1261.T 15.26 33.17

1T 22 21 1997.86 3,66 33.28 186.82 123.98 l? 5§ 39 9g7,7 17.0T 13.03

19 10 18 1639,83 7.39 9.92 18g.12 119.01 1g 37 58 639.8 18.65 348,22

20 31 $4 1332.10 g.05 346.71 lgO.01 116.91 21 14 7 332.! 19.38 324.42

21 53 10 1134.30 7.39 331.2g 189,12 119.01 22 12 4 134.3 16.65 309.5g

22 21 4? 1044.48 3.66 322.20 186.82 123.98 22 39 |2 44.5 17,07 301.g4

CORRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TRA *.0163 TC3-4,1762 8AU ,4641 SGT 2435.8 SGR ?02.8 863 1510.1 8T 25.3 8R 1_.4 $S 25.?

RRA ,1648 RC3 -.8339 FAU ,26662 RRT .?755 RRF .8517 RTF .gos8 CRT .g443 CRS -.5059 CST -.2383

FRA 3.0003 FC-28.3430 BSF 3740 SGB 2535.2 R23 .2001 R13 ,9145 LSA 33.4 NSA 22.8 SSA 2.4

BRA .1656 BC3 4.2630 FSP 2808 SGI 2498.0 SG2 432.6 THA ]3.01 EL1 30.g EL2 5.0 ALF 35.60
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LAUMCN OAT[ NAY 2? 1t71

MELIO¢EHTRI¢ CCNI¢

RL 151,58 LAL -.DO

UP _15.21 LAP -.31

RE 152,436 GL -ll.Ol

PLANETOCENTRIC CONIC

CS 6.112 YHL 2.841

LNCH AZNTH LNCH TINE

$0,00 14 41 12

GO,00 15 50 30

TO.DO l? 18 SO

60,00 19 4 42

90.00 20 44 56

|00,00 21 4? 34

110.00 22 18 16

FLISNT TIME 191,00 ARRIVAL OATE DEC 11 li/1

0I|TAN¢[ 4i4,300 EARTH TO MARl

LC4. 246.00 VL 31.ISS tAL 1.40 AZL 00.97 NCA [46.16 SMA 186,12 ECC .16279 INC ,9731 Vl 29.394

LOP 33.20 VP E2.?Ei GAP 4.ll AZP iS,iT TAL 9.11 TAP [37,22 RCA 161,28 APO 216,gG V2 25.518

GP -7.G2 ZAL 80,19 lAP 130,31ET8 |79,53 ZAE 132.84 (TE 187.82 ZAC 94.07 ETC 274.42 LVI -6.34

OLA -ES,5S RAL 3||.iS I_ i1_1.| VEL 11.324 PTM 6.30 VNP 2.830 DPA -28.32 RAP 308.22 ECC 1.1335

L-I TIN[ INJ LA_ IMJ L_G IN[ RT AlE |MJ AZNTH IN[ TIME PO CST TIN IN[ 2 LAT IN[ 2 LONG

2439.99 -5,40 M.T3 179.80 137.34 [3 22 12 1460.0 12,95 48.89

2273,67 "1_26 lE.10 [83.78 130,28 [6 28 26 1275,T 14,6T 33.89

2015.93 1.96 34._4 JIG.96 124.04 17 52 26 1016.0 [6.44 14.07

1684.$2 Q.5? [I,3[ 189.20 119,19 19 32 47 684.6 17,96 349.74

1361.38 8.14 348.39 190.05 [1T.18 21 ? 37 361.4 16.63 326.26

1159.10 S.57 332,67 189.20 119.19 22 6 33 139.1 17.96 311.11

1062,60 2.96 323.15 186.98 124,04 22 35 59 62.6 16.44 302,99

DIFFERENT IAL CCRRECTIONS

TOE -.244G TRA ,0120 TC3-4.4603 8AU .4941

ROE -,1676 RRA ,[690 RC3 -,8990 FAU .26708

FOE -,1599 FRA 3.0671 FC-28.5022 BSP 4033

BOG ,2965 DRA .1695 BC3 4,5358 FSP 2620

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2591.5 SGR 716,6 303 1518,8 ST 24.9 62 17.8 63 2S.7

RRT ,7963 RRF .0669 RTF .914[ CRT .9490 CRS -.4561 CST -,2020

660 2688.6 223 .1967 R[3 ,9218 LSA 32,4 NSA 23.3 88A 2.4

SG1 2655.3 SO2 423,! TNA [2.76 ELl 30,2 EL2 4.6 ALF 35,03

LAUNCH DATE MAY 2T 1971 PLIGHT TIN[ 200.00 ARRIVAL DATE DEC 13 1971

HELIOCENTRIC CCNIC D|$TANCE 468,494 EARTH TO MARS

RL 151.58 LAL -.00 LCL 245.08 VL 32.162 GAL [.35 AZL 90.94 HCA [49.29 8NA 183,! 7 (CC .18288 INC .9358 VI 29.394

RP 215.54 LAP -.48 LOP 34.37 VP 2_.686 GAP 4.70 AZP 89.20 TAL 8.78 TAP 158,07 RCA 151.30 APO 2[9.03 V2 25.430

RC 154.904 CA. -10,64 GP -7.88 ZAL NO,T3 ZAP 08,46 ETS 179.25 ZAE 130.88 ETE 187,57 ZAC 93.86 ETC 274.25 LVI -S.G6

PLANETOCENTRIC COMIC

C3 8.084 VML 2.843 DLA -22.96 RAL 331.78 RAD 8637.0 VEL 11.322 PTH 6.38 VHP 2,826 DPA -28.94 RAP 307.52 ECC 1,1330

LNCH AZNTH LNCH TIME L-I TIME IN[ LAT IN[ LONG IN[ RT ARC IN[ AZMTH IN[ TIME PO CST TIM IN[ 2 LAT 1NJ 2 LONG

50.00 14 40 3 2472.06 -6.00 15.24 180,08 137.29 15 21 16 [472.1 12,36 49.42

60.00 15 48 IR 2290.61 -1.91 32.81 [04.0[ 130.26 16 26 30 1290.5 14,05 64.RS

70,00 17 18 10 2035,22 2,23 33,24 [87,14 164.09 17 49 5 1035.2 15.76 18.17

GO.GO 18 59 2 1710.[5 5.72 12.72 169.30 110,35 19 2? 32 710.1 17.24 $$1,26

90.00 20 37 38 [391.04 7.22 350.07 190.12 117.42 21 1 9 391.0 17.87 328,11

100.00 21 41 54 t184.62 $*?Z 334.(_ I09.30 119,36 22 1 38 184.6 !1.24 312,6G

!10.00 22 14 36 1082.04 2.23 324,10 187.14 124.09 22 32 36 82.0 15.78 304.09

DIFFERENTIA|. ((_RECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.237S TRA .0412 TC3-4.7§30 IAU .5239 SGT 2747.5 6GR 730.4 3G3 1522.4 ST 24.3 82 !?.0 88 2S.8

ROE -.1S91RAA .1738 RC3 -.9413 FAU ._6659 RRT ,0148 RRF .0607 RTF ,920g CRT .9331 ERR -.3968 C8T -.IS$S

FD( -.0643 FRA 3.1291 FC-28,5422 JJ[LP 4333 SGB 2842.9 223 .|R47 213 ,62?? LSA 31.2 MRA 23.R $$A 2.4

BOG .2859 BRA .1783 BE3 4,8473 FSP 2833 $G[ 2812.7 302 413,7 THA 12,50 EL1 29.4 EL2 4.3 ALF 34.5?

LAUNCH DATE MAY 27 1971 _ FLIGHT TIM_ 202,00 ARRIVAL DATE 0£C 15 1971

HELIOCENTRIC CONIC

RL 151.30 LAL -.00

RP 215.87 LAP -,44

RC 15T.385 GL -10,20

PLANETOCENTR|C CONIC

C3 8.033 VHL 2,639

LNCH AZNTH LNCH TIME

50.00 14 38 48

00.00 13 46 0

70.00 17 11 20

80.00 18 53 14

90.00 20 30 59

100.00 21 36 G

110.00 22 10 4G

DIFFERENTIAL CCRNECTION6

TDE -.2247 TRA .O?DG TC3-5,0466 OAU ,5540

ROE "*lSOG RRA .tTOl RE3 ",9849 PAU .26608

FOE ,D209 FRA 3.182? PC-28,5390 |SP 4630

|DE .2?38 IRA ,1R11 0C3 5.1420 rip ll)l

OISTANC[ 472.686 EARTH TO MARS

LOt. 245.08 VL 32.165 GAL 1.30 AZL 90.90 HCA 150.45 6HA 183,22 ECC ,18301 INC .8952 VI 29.394

LOP 35.53 VP 22,6|0 GAP 4.54 AZP 89,22 TAL 8.45 TAP 138.90 RCA 151.32 APO 219.12 V2 25.443

GP -8.16 ZAL 81,30 ZAP 8G.64 ET3 178.26 ZA( |28,93 [T( 187.33 ZAC 93.65 ETC 274.0g LVi -5.38

DLA -22.33 RAL 332,ZD RAD i637.0 VEL 11.321 PTH

L-I TIME INJ LAT

2484.96 -6.65

2306.26 -2.60

2055.42 [.46

1736.47 4.24

1421.22 6.27

1210.94 4.64

1102,23 1,4t

6,37 VHP 2.825 DPA -29.36 RAP 306.85 ECC 1.1326

IN[ LONG IN[ RT ARC IN[ AZNTH IN[ TIN[ PO CST TIN IN[ 2 LAT IN[ 2 LONG

65,76 180.36 137.22 13 20 13 1465,0 11.72 49.99

$3,$6 [84.24 130.23 16 24 26 1306.3 13.39 35.45

31.30 167,32 124.13 [7 45 35 1055.4 15.07 IG.31

14,16 189.42 119.50 19 22 lI ?36.5 16.49 332.68

3ll,?l 190.20 117.63 20 54 40 421,2 17,09 329.97

333.55 189.42 119.50 21 56 17 210.9 16.49 314.25

326.21 187.32 124,13 22 29 8 102,2 15.07 305.23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2606,3 SGR 745.? SG3 1523,2 ST 23,6 SR 16.3 35 2G.I

RRT .Rill RRF .ll3G RTP ,_.67 CflY .3566 CR6 -,341R CJV -.1174

3GB 3000,S RZ3 .1936 R13 .g326 LSA 30.0 NSA 24.4 SSA 2.4

SGl 2973,2 $G2 404,9 THA 12,28 ELI 26.4 EL2 3,6 ALP 34,21

LAUNCH OATE MAY 27 IgTi FLIGHT TIME 204.00 ARRIVAL DATE DEC 11 IRTt

MELIOCENTRIC CONIC DISTANCE 470,877 EARTH TO MAR8

RL 131.53 LAL -.OO LOL 243.08 VL 3_.IGJ _L 1,25 AZL 90.85 HCA 151,G[ 3HA 185,26 ECC ,[8316 INC .6520 V1 20.394

RP 216.21 LAP -.41 LOP 36.6g VP 22,G[3 leAP 4.3g AZP 8g.25 TAL 8.[0 TAP 159,7! RCA [61.34 APO 219.22 V2 25.403

RC 159.681GL -9,71GP -8,45 ZAL 8[,$8 ZAP 84.|7 ET$ 178.G6 ZAE 127.04 [TE [87.[1ZAC 93.41ETC 2?3.94 LVI -4.89

PLANETOCENTR|C CONIC

C3 8,038 VML 2.835 DLA -2[.3? RAL 332.R[ RAD $037,0 V[L [[.320 PTH G,37 VHP 2.826 DPA -29,?9 RAP 306.22 ECC 1.1523

LNCM AZMTH LNCH TIM( L-I TIME IN[ LAT |MJ LON; IN[ RT ASC IN[ AZNTH IN[ TIME PO C3T TIM IN[ 2 LAT IN[ 2 LONG

50,00 14 3? 25 2498.74 -?,33 QB,3T [80.66 [37,14 13 [g 4 1498.7 11.04 50.5g

00,00 13 43 31 2322.98 -3,)4 54.36 164.4g [30,19 16 22 14 1323,0 12.68 36.29

?0.00 17 ? 19 20?6.63 ,65 37.40 i87.51 124,[5 17 4! 55 1076.6 14.53 i?.50

80.00 18 4? lg 1763.66 3.92 IS.G6 18g.55 119.62 lg 16 42 ?G3,7 15,69 354.50

g0.00 20 23 55 1452,03 3,29 313,$2 1go.30 |17,82 20 48 0 432.0 16.26 331.86

100.00 21 30 11 1238.13 3,02 337.05 189.55 110.62 21 30 40 238.1 15,69 315.87

110.00 22 6 45 1123.45 .65 326.32 187.51 124.15 22 25 28 123.4 14.33 306.41

DIFFERENTIAL CORRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2170 TRA .1016 TC3-5.33?? 8AU .5842 3GT 3066.1SGR 763.3 $03 1523,4 ST 22.G $R 15.5 SS 2G.G

ROE -.1410 RRA .1833 RC3-1.0312 FAU .26466 RRT .84)3 RRF .9059 RTF .0318 CRT .9601CRS -.28gl CST -.0851

FDE .1130 FRA 3.2377 FC-28.5039 DSP 4g20 SOB 3139.7 223 .1936 213 .9374 L$A 28,9 NSA 24.9 $SA 2.4

BOG .2591BRA .20g6 BC3 5.4364 FSP 2635 SGi 3134,7 SG2 396.5 THA 12.11 EL1 27.2 EL2 3,G ALF 34.0?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE N4V 17 1971

HELIOCENTRIC C(_I|C

RL 151,98 LAL -.00

Rff 218.58 LAP ".37

RC 182.390 GL -9.]9

PLANETOCENTNIC CONIC

C3 8.D19 VHL 2.852

LNCH AZNTH LNCN TIME

SO.D0 ]4 35 54

6O.OO 15 40 50

TO.DO 17 3 5

80.00 18 41 13

gO.DO 20 16 46

IDO.OQ 21 24 5

IlO.OQ 22 2 $2

FLIGHT TIN( 20S,OO ARRIVAL DATE DEC 19 lDTl

DISTANCE 4St.OST EARTH TO MARS

LOL 245.08 VL 52.173 GAL 1.20 AZL go,s] HCA 152°7T IMA ISS.SS ECC .18338 INC .8055 Vl 29.594

LOP 37.85 VP 22,576 GAP 4.23 AZP 89.28 TAL 7.74 TAP 160.51 RCA 151.38 AFO 219.34 V2 25.388

GP -8.T6 ZAL 82.49 ZAP 83.13 ETS 175.34 ZA( 125,17 (TE ]86.90 ZAC 93.15 ETC 2?S.79 LVI -4,40

DLA -20.96 RAL $33.03 RAD 6637.OVEL 11.320 PTH 6.37 VHP 2,850 DPA -30.22 RAP 305.63 ECC ].1320

b-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIN( PO CST TIM IN] 2 bAT IN] 2 LONG

2513.45 -8.07 86.99 ]80.96 137.05 ]5 17 47 1513.5 10.32 51.23

2340.74 -4.12 55.21 164.75 130.13 16 ]9 51 1540.7 11.92 37.18

20g8.94 -.21 3B.ST 187.71 124.15 17 38 4 1098.9 13.53 18.74

ITDI.BS 2.9T ]7.23 ]89.69 119.72 19 |] 5 791.g 14.85 356.1T

1483.62 4.2g 355.2g 190.41 1]T.98 20 41 30 483.6 15.39 333.77

1266.30 2.g7 338.60 189.69 119.T2 21 45 11 286.3 14.85 317.54

1145.76 -,2] 327.49 187.71 124.]5 22 21 37 145.8 13.53 307.66

DIFFERENT|AL C(_RECTION3

TOE -.2025 TRA .1532 TC3-5.6252 DAU .6140

ROE -.1321 RRA .1887 RC3-|.0772 FAU .26276

FOE .2126 FRA 3.2857 FC-28.$665 DSP 5231

ROE .2418 ERA .2310 6C3 5,T2T4 FSP 2629

LAUNCH DATE NAY 27 1971

HELIOCENTRIC C_IC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5225.1 $GR 781.6 $G3 1518.7 ST 21.5 SR 14.7 S] 27.5

RRT .6614 RRF .9170 RTF .9360 CRT .9630 CRS -.2371CST -.057!

SOB 5318.5 R23 .1945 RI3 ,9412 LSA 28.S MSA 24.9 SSA 2.4

661 3295.6 SG2 388.5 THA ]],96 ELI 25.8 EL2 5.3 ALF 34.08

FLIGHT TIME[ 208.00 ARRIVAL DATE DEC 21 1971

DISTANCE 485.254 EARTH TO MAR5

RL 151.58 LAL -.DO LO(. 245,08 VL

RP 216.91 LAP -.35 LOP 39.01VP

RC 164.912 GL -8.62 GP -9.08 ZAL

PLANETC_ENTRIC CONIC

C3 8.005 VHL 2.82g

LNCH AZNTH LNCH TINE

50.00 14 54 11

60.00 15 37 57

70.00 16 58 38

80.00 18 $4 55

go.o0 20 9 28

100.00 21 17 47

110.00 21 58 4

DIFFERENTIAL CORRECTIONS

TOE -.1855 TRA .1647 TC5-5.9138 BAU .6442

ROE -.1221RRA .1944 RC3-1,1261FAU .2GDT]

FOE .5153 FRA 3.323? FC-28,1967 8SP 5534

BDE .2221BRA .2547 BE5 6.0201FSP 2622

32,]T8 GAL ].]4 AZL 9D.T6 HCA ]53.92 8HA ]85.43 ICE .|8562 INE .7551 Vl 29.394

22.539 GAP 4.08 AZP 89.32 TAL 7.38 TAP ]61.30 RCA 151.38 APO 219.48 V2 25.327

83.]I ZAP 8].44 ITS IT8.O] ZAE 123.32 ETE ]86.69 ZAC 92.86 ETC 273.66 LVI -3.90

DLA -20.20 RAL 333.45 RAD 6637.0 VEL 1].519 PTH 6.37 VHP 2.837 DPA -50.87 RAP 305.08 ECC 1.1317

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2529.18 -8.85 6T.67 ]81.27 ]36.94 15 16 20 1529.2 9,55 51.91

235g.61 -4.94 56.]2 185.01 130.05 16 17 17 ]359.6 11.12 38.12

2122,43 -|.]D 39.79 187.91 124.14 ]7 34 O 1122.4 12,69 20.04

1821.09 1.99 18.84 ]89.84 119.80 19 5 16 821.1 15.96 357.89

1516.13 3.25 557.12 190.54 118.11 20 34 44 516.1 14.48 355.72

1295.56 1.g9 340.21 189.84 119.80 21 39 23 295.6 13.96 319.26

1169.25 -].]O 328.7] 187.9] |24.14 22 17 34 169.3 12.69 308.95

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3386.] SGR 80].9 SG5 1512,4 ST 20.2 SR 15.9 S] 28.1

RRT .8744 RRF .9273 RTF .939T CRT .9652 CRS -.1912 CST -.0405

SGB 3479.T R23 ,1959 R13 .9445 LSA 28.5 NSA 24.0 SSA 2.5

86] 5458.8 SG2 380.9 THA ]].94 ELl 24.3 EL2 3.0 ALF 34.24

LAUNCH DATE MAY 27 1971 FLIGHT TIN( 210.00 ARRIVAL DATE DEC 23 1971

HELIOCENTRIC CONIC DISTANCE 489.440 EARTH TO MARS

RL 151.58 LAL -.DO LOL 245.08 VL 32.183 GAL |.09 AZL 90.70 HCA 155.07 SNA 185.52 [CC .18390 INC .7008 Vl 29.594

RP 217.28 LAP -.30 LOP 40.16 VP 22,502 GAP 3,92 AZP 89.36 TAL 7.00 TAP 162.07 RCA 151.40 APO 219.63 V2 25.288

RC 167.446 GL -8,DO GP -9.44 ZAL 83.75 ZAP _,79 ITS ]77.65 ZAE 121.50 ETE 186.50 ZAC 92.55 ETC 273.53 LVI -3.39

PLANETOCENTRIC CON|C

C3 7.993 VHL 2.827 DLA -19.39 RAL 353.86 FAD 6637,0 VEL ]].319 PTH 6.37 VHP 2.845 DPA -3].15 RAP 304,58 ECC 1.1315

LNCH AZMTH LNCH TIME Lml TIME IN] LAT IN] LONG IN] RT A3C IN] AZMTH IN] TIME PO CST TIM |NJ 2 LAT IN] 2 LONG

50.00 14 32 17 2546,03 -9,89 68.39 181.59 ]56.8] 15 14 45 1546.0 8.70 52.63

60.00 15 34 50 2579.71 -5.82 57.09 185.28 ]29.95 IG ]4 29 1379.7 10.25 39.12

70.00 16 53 55 2147.22 m2"05 41.09 188.13 124.10 17 29 42 1147.2 11.79 21.39

80.00 18 28 23 1851.57 .95 20.52 I90.OO ]19,84 ]8 59 ]4 85].6 13.02 359.67

90.00 20 1 57 1549.73 2.17 358.99 190.68 ]18.20 20 27 47 549,? 13.52 357.72

IO0.00 21 11 15 1328.04 ,95 34],88 lgo. DD 119.84 21 35 2] 326.0 13.02 321,04

110.00 2! 53 21 1194.04 -2.05 330.01 188.13 124.10 22 ]3 15 194.0 11.79 310.31

DIFFER ENT I AL CO_R EC TI ORS

TDE -.1645 TRA .1973 TC3-6.1982 BAU .6742

ROE -.1111RRA .2008 RC3-1,!785 FAU .25810

FOE .4289 FRA 3.3840 FC-27.g545 S3P 5833

ROE .Ig85 ERA .2815 BE3 6.3069 FSP 2808

LAUNCH DATE NAY 27 1971

NELIOCENTRIC CC_IIC

RL 151.58 LAL -.DO LOt. 245.08 VL

RP 217.61 LAP -.2S LOP 41.30 VP

RC Isg.gg2 GL -T.33 GP -9,82 ZAL

PLANETOCENTRIC CONIC

C3 7.986 VHL 2.828

LNCH AZNTH LNCH TIME

50.00 14 30 10

80.00 15 31 26

TO.D0 16 48 53

$0.00 18 21 35

SO.D0 19 54 11

lOG.DO 21 4 25

liD.DO 21 48 20

DIFFERENTIAL CCRRECTi_

TOE -.1413 TRA .2290 TC3-G.4784 BAD .7040

ROE -.IO01RRA .2071 RC3-1.2282 FAU .25488

FOE .5333 FRA 3.3854 FC-27.6321BSP 6122

80[ .1752 BRA .3087 SC3 6.5938 FSP 2582

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5546.0 SGR 824.2 SG3 1503.8 ST 18.6 3R 13.0 S] 2g.3

RRT .8860 tiFF ._368 RTF ,_*2T CRT .9663 CR6 -.1_10 CSI ",0404

SGS 3540.6 R23 .lgS8 R]3 .9472 LSA 29.4 NSA 22.4 SSA 2.5

SGI 3621.3 SG2 374.2 THA 11.76 ELI 22.5 EL2 2.8 ALF 34.68

FLIGHT TIME 2]2.00 ARRIVAL DATE OEC 25 1971

DISTANCE 493.625 EARTH TO MAR3

32,189 GAL 1.05 AZL 90.64 MCA 156.22 SMA 185.61 ICE .18420 INC .6413 Vl 29.594

22.466 GAP 3.T7 AZP 89,4] TAL 6.62 TAP ]62,84 RCA ]5].42 APO 219.80 V2 25.249

94.42 2AP T'8.1g ITS ]77.28 ZAE ]]9.T2 ETE ]86.3] ZAC 92.20 ETC 2T3.41 LDI -2.84

OLA "19.$2 RAL 334.26 FAD 663T.0 VEL ]1.318 PTH 6.3T VHP

L-I TIME IN] LAT

2564.09 -10.58

2401.]5 -6.T6

2]T3.45 -3.05

]883.43 -.13

1584.60 !.04

1357.gl -,13

1220.2T -3.05

2.856 OPA -3].80 RAP 304.12 ECC 1.1314

IN] LONG IN] RT A3C IN] AZNTH IN] TIME PO CST TIN ZNJ 2 LAT IN] 2 LONG

6R.]7 ]8].92 ]36.66 ]5 ]2 54 ]564.] 7.8D 53.40

58,]3 ]85.55 ]29.83 ]6 ]1 27 140].1 g.33 4D.18

42.46 188.35 124.D3 ]7 25 7 1173.4 ID.83 22.82

22.26 ]g0.17 119.86 18 $2 57 885.4 12.D5 1.51

.94 190.82 ]18.26 20 20 36 584.6 12.5] 339,75

343.63 190.]7 ]]g.86 2] 27 3 35T.g 12.03 322.88

33].38 188.35 ]24,03 22 8 40 22D.3 1D.83 311.74

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3T05.1 8DR 848.D SG3 14g0.2 9T 1T.D 8R 12.2 $S 30.5

RRT .8964 RRF .9454 RTF ,9454 CRT .9653 CR9 -.1310 CST -.0T21

3GB 3800,9 R23 .20]? R]3 .g4gT LSA 3D.6 NSA 20.6 SSA 2.S

861 3T83,1 $62 368.1THA I|.T] EL1 2D.8 EL2 2.8 ALF 35.27

ISDO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAYE NAY 17 19Yl

HELIOCENTRIC CCNIC

RL 151o8R LAL ".00

RP 217.S? LAP -.2|

RC 178.547 6L -$.59

PLANETOC[NTNIC EONIC

C$ 7.882 VHL R.SRS

LNCM AZMTH LNCH TIME

lO,O0 14 17 4?

SO.gO IS 2T 44

70.00 19 43 31

80,00 18 14 13

90,00 11 49 7

FLIGHT Till[ !!4.00 ARRIVAL DATE DEC 17 IITI

OIITANC[ 497,803 EARTH TO HANS

LOL t4S.Ol VL 31,113 GAL .97 AZL 90,58 HCA IiTo3G IMA II|,T| [CC ,18494 INC ,5Y69 Vl 19.354

LOP 42.44 VP IE,430 GAP 3,13 AZP 19,47 TAL 8.21 TAP 113,$R RCA 151.44 APO 119.98 Vl 25.809

GP -19,23 EAL IS,OR lAP 7S.96 [TI 17I,SS ZA[ 217.9? [T[ $85,13 ZAC 9I,83 ETC 173.30 LVI -1,31

ILA "|7.ll RAL $$4.9S RA0 GG3T.0 V[L |1,3|8 PTH G,$?

L-I TIME INJ LAT |NJ LONG INJ RT ASC |Ha AZMTM

1lOS.SO "11.54 ?O.Ol 231.24 |36.49

1414.07 "?.?G S9.24 183.83 129.GT

1201.l? -4.11 43.91 18R.58 123.94

1ill. JR "1.1G Z4,10 190,35 119.83

1610,97 ".13 2.97 190.98 118.20

VHP 2.895 OPA -32.10 RAP 303.71 ECC 1.1314

INJ TIME PO CRT TIM INJ 2 LAT INJ I LONG

13 10 50 1583.5 S.83 54.23

16 l 8 |424,1 8.34 41.30

17 10 12 1201.3 9.81 14.3l

18 49 29 RIM.9 10.97 3.43

20 13 8 611.0 15.43 $41.91
100,00 20 iT 1S 1511.35 "1.29

llO.DD 11 41 97 1248.09 -4.11

DIFFERENTIAL C_RECTION8

TD( -.1131 TRA ,2991 TC3-9.7527 8AU .7335

RDl[ -.0lTl MRA .2150 NC$-1.1828 FAU °25152

FDE .Ills FRA 1,4221 FC-17o_S78 |iF 6417

IDE .1451 IRA .3598 It3 i.1733 FRP 2358

LAUNCH DATE NAY 17 1971

MELIOC[MTMIC CONIC

tL lll.3l LAL -.00

NP 218.33 LAP -.19

RC 179.114 GL -S.?$

PLANETOCENTNIC CONIC

LOL 145.0R VL $1.201 GAL

LOP 43.58 VP ll.394 GAP

-10.98 ZAL 19.79 ZAP

845.47 190.35 119.83 22 20 29

33E.83 188.59 123.94 21 3 45

MIO-COURD( EXECUTION ACCURACY

1GT 38R3,3 8GR 875.4 $03 1475,S

RRT ,RQSS RRF .1533 RTF .9474

SO| 3961.2 R23 .206| R13 .9515

SGI 1944.| SO2 313.6 THA 11.70

FLIGHT T]I_: 216.00

DISTANCE 901.981

• 91AZL 90.51HCA 158.50

3.48 AZP 89.53 TAL 5.82

75.13 ETS 176.49 ZA[ 119.25

C3 ?.983 VHL 2.025

LNCH AZHTH LN(H TIME

SO.GO 14 29 S

60,00 I5 23 40

70.00 19 S? 44

80.00 18 6 48

90.00 19 37 38

100.00 20 49 40

110.00 21 37 11

OLA -16.5T RAL 335.03 RAD &G37.0 VEL 11.315 PTH 6.37

L-I TIN[ |NJ LAT INJ LONG INJ RT ARC IMJ AZMTH

2604.43 -12.58 70.93 IS2.57 136.28

2448.66 -8.82 60.44 186.12 129.48

2230.99 -).23 45.47 IIS.01 123.80

1952.12 -2.45 26.04 190.53 119.77

1989.09 -1.3S 5.10 191.14 !IS.ZS

1421.60 -2.45 $47.40 190.55 119.77

1277.70 -5.23 334.$9 188.91 113.80

391.3 10.97 324.79

248.1 9.SI 315.24

ORBIT D£TERMIMATION ACCURACY

IT IS.3 SR 11.3 88 31.1

CRT .9590 CRS -.1171 CST ".1469

LSA 32.S MSA IS.6 SSA 2.S

ELI 15.9 ELI 1.6 ALF 35.05

ARRIVAL DATE DEC 29 1971

EARTH TO MARS

SMA 19|o0! ECC .18491 INC .5063 Vl 29.394

TAP 164.32 RCA 151.46 APO 220.17 V2 25.159

[TE 185.$6 ZAC 91.41 ETC 273.20 LV! -1.76

VHP 2.884 DPA -32.63 RAP 303.36 ECC 1.13t4

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15 8 30 1604.4 5.78 55.11

16 4 28 1448.7 7.27 42.50

17 14 55 1230.9 8.71 25.91

15 39 20 952.1 9.84 S.43

20 5 I? 699.1 10.28 344.12

21 13 27 426.6 9.84 $26.80

21 58 2R 2?7.7 8.71 314.83

DIFFERENTIAl. CO_iECTlOl_

TOE -.0802 TNA .29WI TC$-7.025) |AU .?634

ROE -.0747 flRA .2230 RCS-I.S440 FAU .24799

FOE .7709 FRA S,440? FC-26.8926 _P 672i

90E .1096 DRA .3712 IC3 7.1527 FSP 2534

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SIT 4022.6 SGR 906.8 603 1462.1 8T 13.8 SR 10.4 95 33.9

RRT .914| RRF *9605 RTF .9497 CRT .956? CRS -.1459 CST -.2912

$99 4123.5 R23 .2101 RIG .9536 LSA $4.3 MSA 16.4 SSA 2.7

SOl 4107.8 SO2 359.3 THA 11.74 EL1 17.0 EL2 2.9 ALF 36.59

LAUNCH DATE HAY 27 1971 FLIGHT TIME 218.00 ARRIVAL DATE DEC 31 1971

MELIO(ENTRZC CONIC

RL 151.58 LAL -.00 LOL 245.08 VL 31.207 GAL

RP 218.89 LAP -.15 LOP 44.72 VP 12.356 GAP

RC 177.690 6L -4.69 6P -11.|7 ZAL 86.50 ZAP

PLANETOCENTRIC CONIC

C3 7.989 VHL 2.826

DISTANCE 505.158 EARTH TO MAN8

• 65 AZL 90.45 HEA 159.64 |HA 185.91 ECE .18531 INC .4281 Vl 29.394

3.35 AZP 89.60 TAL 5.41 TAP 165.05 RCA 151.47 APO 220.38 V2 25.129

73.65 ETS 176.00 ZAE 114.59 [TE 18S.80 ZAC 90,94 ETC 273.11 LVI -1.17

DLA -15.49 RAL $35.38 MAD 6637.0 VEL 11.318 PTH 6.3?

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH

50.00 14 22 2 2627.08 -13,69 71.91 182,91 136.03

60.00 15 19 10 2475.15 -9.97 Gl.7S ISG.41 119.25

70.00 Ii 31 29 2262.55 -1,43 47.14 189.04 113.61

80.00 17 38 44 1989.47 -3.71 18.09 190,72 119.83

90.00 19 28 42 1499.21 -2.65 7.34 191.31 118.1T

100.00 20 4J 38 I463.95 "5.71 $49,46 190.72 119.85

t10.00 21 30 56 1309,37 -8.43 336.06 109.04 123.82

DIFFERENTIAL C(_RECTION$ HID-CO_RS( EXECUTION ACCURACY

TOE -.0421 TRA .$298 TC3-?.ISTR |AU .792? SOT 4170.6 9_ 840.2 $93 1443.0

NO[ ".0599 RRA .2318 RC3"1.4039 FAU .24368 RRT °9220 flflF .iS88 RTF ._,11

FOE .g033 FRA 3.4535 FC-26.4082 ISP 7013 $98 4283.1 R23 .2153 RI3 .9550

ROE .0732 BRA .4031 Re3 ?.A222 FSP 2498 $G1 4288.3 SO2 356.5 THA It,SO

VMP 2.901DPA -33.18 RAP 303.05 £CC 1.1315

INJ TIME PO CST TIM |HI 2 LAT INJ 2 LONG

15 3 SO 1627.1 4.65 56.07

16 0 25 1475.2 6.11 43.78

17 $ 12 1282.1 7.53 27.60

18 31 54 989,5 8.12 7.54

18 57 I 699.5 9.05 34G.43

21 S 0 463.g 6.G2 328.91

21 32 4l 30g.4 7.53 316.52

0RSIT D(T[RMINATIOH ACCURACY

ST 12,8 SR 9.1 93 33,1

CRY ,8IiY CNI -.1V4) CO! -.47|5

LIA 36.0 MSA 14.Z $8A 2.8

ELI t5.6 EL2 3.6 ALF 35.79

LAUNCH DATE MAY 2? 1971 FLIGHT TIME 120.00 ARRIVAL DATE JAN 2 19TZ

HELIOCENTRIC CONIC DISTANCE 510.327 EARTH TO NARS

RL 131.38 LkL -.00 LOL 245.08 VL $1.214 GAL .78 AZL 90.34 HCA 160.77 SMA 188.04 ECC .18573 INC .3407 Vl 29.394

RP 219.06 LAP -.11 LOP 45.85 VP 22.323 GAP 3.19 AZP 89.68 TAL 4.99 TAP 165.78 RCA 151.A9 APO 220.60 V2 25.089

RC 180.275 GL -3,g0 GP -11.71ZAL 87.22 ZAP 72.2? ETS 175.50 ZAE 112.gl ETE 185.64 ZAC 90.A2 ETC 273.02 LVI -.55

PLANETOCENTRIC CONIC

C3 8.001 VHL 2.829

LMCM AZMTH LNCM TIME

50.00 14 18 35

80,00 15 14 12

?0.00 16 24 41

80,00 17 50 S

go,o0 lg 19 10

I00.00 20 31 57

110.00 21 24 ?

DIFFERENTIAL CCRRECTION6

TO( -.0004 TRA .3619 TC3-7.5530 9AU .8231

RDE -.044? RRA .2414 RC3-1.4?72 FAU .23gg0

FOE 1.0230 FRA 3,4549 FC-25,9593 RSP 7298

6DE ,044? BRA .4350 BC3 7.6967 FSP 2460

DLA -14,29 RAL 333.71 MAD $837,0 V[L 11.319 PTM S,37 VMP 2*920 DPA -33.?8 RAP 302.81ECC 1.1317

L-| TIME INJ LAT INJ LONG ]NJ RT ARC ]NJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2651.70 -14.89 ?3.04 183,24 135,73 15 2 47 1651.7 3.41 57.10

2503,81 -11.20 03.17 180.70 128.97 15 55 93 1503.8 4.86 45.17

22g6.56 -7.71 45,95 189.28 123.38 17 2 $8 1196.6 6.25 2g.40

202g.26 -5.03 $0.29 190.91 11g.47 19 23 54 102g.3 7.32 9.77

1T41.87 -4.01 9.72 191.49 118,02 19 45 12 741,9 ?.73 348.86

1303.73 -5.05 $51.$6 190.g2 11g.47 20 $9 1 503.7 7.32 331.13

1345.40 -7,71 $37.$6 189.28 123,38 21 46 31 343.4 6.25 318,32

MID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SOT 4339*6 SCR 980.4 $93 1425.l ST 13.0 SR 8.g S$ 38.2

RRT .9291RRF .g729 RTF .9529 CRT .8106 CRS -.ZB05 C3T -.6918

SO9 4448.g R23 .2197 R13 .9565 LSA 3g.s NSA 1_.0 8SA 3.0

SO1 4434.8 SOl _54.9 THA 11.93 EL1 15.1 EL2 4.5 ALF 32.16
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE NAT Z? $S?$

NELIOCEMTRI¢ CCNIC

RL IS!.S8 LAL -.GO

RP 289.43 LAP -,08

RC 188.871 GL "Z.79

PLAN_TOCENTRIC CONIC

¢3 8.018 VHL 8.838

LNCM AZNTN LNCM fINE

S0.00 14 84 SI

80.00 18 8 $8

?0.00 II I? 13

80.00 17 40 44

80.00 19 8 5S

100.00 20 l) 3S

|$0,00 21 16 $9

FLIGNT TIN( tt8.O0 AtSIVAL DATE JAN 4 IOY2

LOt. S4S.O8 VL St,Eli SAL

LOP 4D,98 VP 11.188 SAP

GP -tl,)t ZAL 8?.Di ZAP

DISTANCE S$4.408 EARTH TO NARD

o?| AZL 80.IS MCA 111.S0 SHA Jil, ll [CC .|ills INC .14)i VS EI.3S4

3.05 AZP 89,?? TAL 4.57 TAP 1G8,4? RCA ISI.SO APO I20.82 VE IS,048

?0.93 IT8 174,94 ZA[ $1|,)0 [TE 183,4D ZAC 89.84 [TC 272,93 LV| ,12

DLA o13.00 RAL 338.01 RAG 1837.0 VEL 11,310 PTM 8.3? VNP 1.948 SPA °34.43 map 30Z.81 [CC 1.1320

L-I TIN( INJ LAT |NJ LONG INJ RT AiC INJ AZNTM INJ TIN( PO CiT TXM INJ E LAT INJ E LONG

I173.80 "ll,10 T4.13 tI3.SI 13S.37 84 SI $8 $87O,6 i.08 S8,21

2534.98 -18.33 IA,T3 $88,99 lll.il IS 30 S3 1535.0 3.49 46.86

_333.36 "g.OD so.g$ $89,$3 |13.07 |S SD 6 $333.4 4.86 31.34

20?$.94 -8,47 32,86 tO$.tl ItS.It IS IS 16 1071.9 S.90 !1.14

1787.38 -5,4? 11,18 iGI.6? 117,7D iS 3D 44 ?O?.4 6.30 351.44

tS46.41 "6,4? 3S4.Ol 191.11 I!0.11 lO 48 ll 848,4 S.9O $33,81

1380.18 -9.DO 339.83 109.53 $13.0T It 39 40 380,1 4.06 310.28

DIFFERENTIAL CORR[CTI_

TOE .0488 TR4 .3947 TCI"T,?90? IAU .iSIS

NO2 -,0278 iRA .IS|| RC3"1.54|0 FAG .2343|

FOE I.tSBS VRA 3.4SIT FC-25.3001 18P ?$87

00( ,0300 ORA ,488i GC3 7,0424 FIP 8418

MID-COURSE EXECUTION ACCURACY CNBIT DETERMINATION ACCUIACY

8GT 44i0,9 8DR $Ol$,G iS3 13GI,! 3T 14,8 IN 8.4 SS 40.?

NiT .6344 RRV ,0774 RTF .9336 CRT .7314 _RS -.4064 CST -.8307

IGB 4803,? RI3 ,EDGE I13 .83?? LiA 41.9 NSA 9,9 8lA 3.1

|61 4688,9 9r, e_ 3SS,G TNA $1.OD (LI IG.! EL! S,$ ALF IS,IS

LAUNCH DATE NAY 27 lD?t FLIGHT TIN( 884.00 ARRIVAL DATE JAN 8 I|?!

HELIOCLNTRIC CONIC

RL 151.30 LAL -.OO

RP 219.00 LAP -.04

RC 185.475 GL -l.SS

PLAN[?OCENTRIC CONIC

CS 0.048 VNL 2.037

LNCN AINTN LNCH TIME

50.00 14 10 S

10.00 IS 2 83

70.00 18 O SO

00.00 17 30 3E

gO.D0 10 S? 51

100.00 lO 13 24

!10.00 21 0 24

OIFF(RENTIAL COqRECTXON3

TDE .1070 TRA .4251 TC3-8,0272 GAU .8810

RD[ -.007? RRA .2640 RC3-1,6IDO FAU .21982

FD[ 1.2971 FRA 3.4358 FC-24.igGS BSP 7886

ODE .1072 IRA .SO04 OC3 8.1902 FSP 2377

DISTANt[ SIS,liD EARTH TO MARl

LCL I4S.OG VL 3|.8t9 GAL .86 AZL 90.$4 NCA llI.Ot IHA $II._l [CC ;IllS? INC .1366 Vl 29.394

LOP AS,SO VP 88.833 GAP 8.90 AZP t9.87 TAL 4.$4 TAP IG?,Ii RCA 1SI.S1APO lll.Oi V2 25.007

GP -18.68 ZAL 88.?! SAP 00,64 [T| 174,3T ZA( $09,71 (T[ 186,34 ZAC 89.13 [TC 172,88 LV| .84

OLA -11,97 RAL $30,87 lAD 0637.0 VEL 11.385 PTM G.3? VNP 8,9_J OPA -35.14 RAP 302.43 ECC 1,1314

L-| TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTN INJ TIN( PO ClT TIN IkJ ! LAT INJ ! LONG

2708.18 -17.83 ?l.il 183,93 134.94 14 SS 14 I?OD.! .58 S8.46

I569,13 "13,0? ll.AS 187.30 Ill,iS 19 45 tl ISlg.t 129 40.30

1373.30 -t0.56 SI.O? 189,70 181.67 16 4A 31 1373.4 3.33 33.44

1110,OS "e,00 39.23 $91.33 118,81 10 S $0 1110.1 4.38 14.60

1838,3? -?,08 I9.OS 191.DG 1|7.47 Ig ID l? 838.4 4,75 354,20

1592,36 -8.00 356.60 191.33 118.86 lO 39 56 322,S 4.36 338.08

1420.21 -10.58 341.08 189.78 122,87 21 32 4 420.2 3.33 322.36

NIDoCOURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

IGT 4642.5 3Gq 10?1.1 SG3 1375.8 ST 18.3 IR 6.3 SS 43.6

RRT .9400 RRF .SOLD RTF .9551 CRT .710S CRS ".3619 CST -.2483

SGB 4764.4 R23 .2304 Rt3 .gsgO LSA 47.2 NSA ?.g 33A 3.5

SGI 4781,0 IGZ 367.2 TMA 12.31 ELI 19,4 EL2 5.5 ALF 19.53

LAUNCH DATE NAY 27 1971 FLIGHT TIN( 216.00 ARRIVAL DATE JAN e 19?2

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP 220.18 LAP -.00

RC 198.D89 GL -.1O

PLANETOCENTRIC CONIC

C3 8.083 VNL 2.843

LNCH AZNTH LNCH T|N(

50.00 I4 4 31

60.00 14 55 14

70.00 15 59 45

8O.OO 17 19 10

90.00 10 45 41

lO0.DO 20 2 9

lIO.O0 20 3g 12

DISTANCE 522.821 EARTH TO MARS

LOL 243.08 VL 31.137 GAL .50 AZL 90,01 MCA 164.14 3HA 186.42 [CC .18717 INC .OOOO Vl 29.324

LOP 4g.22 VP 12.218 GAP !.76 AZP 89.89 TAL 3.70 TAP 187,84 RCA 151,53 4PO 221.3t V2 24.966

GP -13.?4 ZAL 89,47 lAP 68.41 ETS 173,72 ZAE 100.16 ETE 18S.20 ZAC OR.44 ETC 2?2.83 LV! 1.62

DLA -9,99 RAL 33S.47 RAD D637.0 VEL 11.322 PTH 8,$8 VHP 2,g9s OPA -35.93 NAP 302.43 [CO 1.1330

L-1 TIME INJ LAT INd LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2740.97 -19.20 77.15 184,29 134.41 14 SO 32 1741,0 -1.07 $0.83

2806.80 -15.55 68.3g 187.62 127.66 15 34 45 1606.8 .33 SO.lO

2417.31 012.16 58.46 IgO.OS 122.1G 18 40 2 1417.3 1.6G 35.T4

2188.32 -9.84 38.06 191.55 118,40 17 $5 26 1166,3 2.66 17.46

1889.60 "8.67 IS.GO 192.06 !!7.02 19 17 11 889,6 3.05 357.10

1642.79 "9.64 359.43 Igl.5S 118.40 20 22 32 842.8 2.86 338.83

1484.13 °!2.18 344.3? IIO.OS 122.16 21 23 36 464.1 1._6 324.$6

DIFFERENT IAL CCIRECTIONS

TOE .I734 TRA .4349 TC3-8.24|0 DAU .9093

ROE .0148 RA4 ,2774 RCS-I.TOI3 FAU .!|353

FOE 1.4489 FRA 3,41_Q FC-23o1417 lIP 1181

SO( .IT40 SRA .5326 IC3 8.4170 FSP 6331

MID-COURSE EXECUTION ACCURACY ORSIT OETERNINATION ACCURACY

SGT 4?RO,R SGR lIES,5 36_ 1345.9 3T 23.4 3R 8.B 33 46,?

RRT ,$44E RRF .981§ RTF ._JSS CRT .7549 CRS -,TI91 C8! -.VeUS

$66 4911,3 R23 ,|383 RI3 .9198 LiA 12,5 MSA 6.Z 88A 3.T

Sit 4SO?.S $G2 3St.S THA II,S8 ELI 24.4 EL2 $,S ALF 16,44

LAUNCH OAT( NAY E? 1971 FLIGHT TIME IES.00 ARRIVAL DATE JAN I0 1972

HELIOCENTRIC CONIC

RL 151.$8 LAL ".00

RP 220.SS LAP ,33

RC 190.711 GL 1,4]

PLANETOCENTRIC CONIC

C3 6.138 VHL 8,8§_

LNCN AZNTM LNCN TIN(

SO.O0 83 $8 45

60,00 14 4? 12

70.00 13 42 13

SO.O0 1Y 8 48

gO.O0 16 32 12

100.00 19 49 38

110.00 20 48 4g

01FFER[NY I AL CCRR[CTiONS

TOE .2481 TRA .4817 TC3-0,4483 OAU ,9302

RDE .03g8 RRA ,2228 RC3-1.80|0 FAU .11762

FOE !.5917 FRA 3.3800 FC-2S,ISgO BSP 8457

BOE .2513 iRA .$031 BC3 8.6354 FSP 22?D

OI3TANC[ S2i,D?S EARTH TO NAR$

LOL 145,08 VL 3|.E43 GAL ,31 A|L 32,87 NCA |iS.IS 3MA 186.iS [CC .lOTTO INC .tZl| vt 29.394

LOP 30.34 VP 12.$83 GAP l,Dt AZP SO.lm TAL 3,68 TAP 188,|! RCA 1§!,54 APO 221,S? V2 24,925

GP -14,81 ZAL 80.IS lAP 87,11 (T3 172.SD ZAE 108,84 [TE ISI,0D ZAC $?,$9 ETC 172.79 LVl E.4g

DLA -8.13 RAL 336.61RAO 8837.1V[L II.SIS PTH 6.38 VHP 3.014 SPA -38.81 RAP 306.44 ECC !.8339

L-I TIME INJ LAT INJ LONG |NJ RT AiC INJ AZNTH INJ TIN[ PO CiT TIN INJ 2 LAT INJ 2 LONG

2777,80 -Io.g3 ?D.gO 184,67 133.76 14 48 3 IT?7,S -2.gl 62.36

184D.?4 -17,28 ?0.58 187.25 126.gg 15 31 21 1648,7 -1.51 $2.10

2423,25 -13,gl 58,14 190,33 181,51 16 30 18 1466.0 -.20 38.28

1223.$8 -tl.41 41.11 191.79 117,78 17 43 50 1123.? .Yg 20.50

I248.03 -10.48 21,44 191,22 116.42 Ig 4 40 348.0 1.17 .48

t8g8,13 -11.41 8.$8 191.78 $17.76 20 17 $6 DSD.t ,79 341.6Y

1582.?? -13.gl 347.06 190.33 121.55 21 14 2 $12.8 -.20 327.12

MID-COUR3E EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

3GT 4941.0 $GR $$82.S SG3 1355.5 ST 22.8 6R g,9 S$ 4g.9

RRT .9472 RRF ,9886 RTF .gs64 CRT .8195 CR3 -.8326 CiT -.9823

3GD S082,2 R23 .2417 R13 ,2605 LSA 38.6 NIA S.5 $3A 3.6

361 S068.7 $62 362.4 THA 12.g3 ELi 30.g EL2 5.5 ALF 15.70
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY ET 1971 FLIENT TINI_ E30.DO ARRIVAL OATE JAN 12 1872

HELIO¢EHTRIC CONIC

RL 151.56 LAL -.OD

RP 220.93 LAP .OT

RC 193.341 6L 3.26

PLAHETO¢ENTRI¢ CONIC

C3 8.906 VNL 2.885

LHCM AZMTH LNCN TIME

50.00 13 5t 35

80.00 14 3? 51

70.00 15 3? 35

80.00 IE 52 39

80.00 18 17 3

!00,00 19 35 30

110.00 20 39 59

DIFFERENT IAL CC_RECTIONI

TOE .3387 TRA .5063 TC3-6.62399AU .9689

RDE .0700 RRA .3100 RC3-1.9070 FAU .21162

rOE 2.7543 IRA 3.3381 FC-t2.3e62 SIP 876T

8DE .3459 BRA .5954 BC3 8.8322 FEP 2224

OlSTANCE 531.133 EARTH TO MARS

LOL 245.08 VL 32.853 SAL .45 AZL 56.?1 HCA 168,37 IRA 106.69 ECC ,18623 INC .2985 Vl 25.394

LOP 51.45 VP 22,149 GAP 2,45 AZP 90,26 TAL 2.89 TAR 169o18 RCA 151.55 APO 221.84 V2 24.804

GP -15.55 ZAL 91,03 ZAP 16.17 [T$ 172.17 ZA[ 105.13 ET[ 184.92 ZAC 86.61 ETC 272.75 LVI 3,46

DLA -6,93 RAL 336.66 RAD 6637.1 V[L II.328 PTH 6.38 VHP 3.058 DPA -37.80 RAP 302,54

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ T|M[ PO CST TIM iNJ 2 LAT

2616.96 -22.86 60,94 163.08 139.93 14 36 33 1819.0 -4.96

2695.93 -19.19 73+10 188.32 126.14 13 22 47 1695.9 "3.59

2520.41 -15.63 61.20 199.65 120.67 16 19 33 1520.4 -2.28

2285.31 -13.34 44.?7 192.07 116.96 17 30 44 1285.3 -I.30

2012.96 -12.40 25.22 192.54 115.62 18 50 36 1015.0 -.93

1759.76 -13,34 6.13 199.07 116.96 90 4 50 Y59.6 -t.50

1567.23 -15.83 350.12 190.65 120.67 21 3 6 567.2 -2.28

MID-COURSE EXECUT|ON ACCURACY

SOT 5090.6 8GR 1265.6 963 1284.5

RRT .9514 RRF .9913 RTF .9372

SGB $245.6 RE3 .6453 813 .5615

SGI 5232.1 862 3?9.3 THA 13.38

[CC 1.1350

INJ 2 LONG

64.10

54.36

41.12

23.89

4.0?

345.25

330.04

C_9|T OETERHINATION ACCURACY

ST 37.9 88 11.8 35 53.?

CRT .8780 CR8 ".9185 CST -.9903

LSA 66.6 MSA 5.9 SEA 2.7

ELI 39.3 EL2 5.4 ALF 15.58

LAUNCH DATE HAY 2? 18?1 FL|GHT TIME 232.00 ARRIVAL DATE JAN 14 1972

HELIOCENTRIC CONIC

RL 151.58 LAL -.00 LOL 245.08 VL

RP 221.31 LAP .10 LOP 52.56 VP

RC 195.978 GL 5.5? GP -15.74 ZAL

PLANETOCENTRIC CONIC

C3 8.304 VHL 2.982 OLA

LNCH AZNTH LNCH T|NE L-I TINE INJ LAT

50.00 15 43 6 2866.25 -25.03

60.00 14 26 55 2749.67 -21.32

70.O0 15 23 55 2582.19 -17.94

80.00 16 3_ 28 2554.93 -t6.45

90.00 17 59 47 2086.13 -14.52

100.00 19 19 20 1829.80 -15.45

llO.OO 20 25 19 1629.01 -17.94

DIFFERENT IAL CCRRECTIONS

TOE .4392 TRA .$263 TC3-8.7929 BAU 1.0017

ROE .1047 RRA .3292 RC3-2.0264 FAU .20550

FOE 1.9096 FRA 3.2?2? FC-21.4250 68P 9013

BOA .4515 8RA .6208 8C3 9.0233 FSP 2152

DISTANCE 533.262 EARTH TO MARS

32.261 6AL .38 AZL 59.52 HCA 167.48 8NA 188.84 ECC .18885 INC .4751 Vl 29.394

22.114 GAP 2.34 AZP 90.47 TAL 2.36 TAP 169.84 RCA 151.56 APO 222.12 V2 24.842

91.91 ZAP 65.17 ETS 171.24 ZAE 103.69 ATE 164.79 ZAC 85.47 ETC 272.73 LVI 4.56

-3.gg RAL 33$.63 RAD 6637.2 VEL 11.332 FTH 6.39 VHP 3.0g8 DPA -38.94 RAP 302.73 ECC 1.1567

INJ LONG ]NJ RT A$C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

83.34 185.55 131.88 14 30 53 1866.2 -7.35 66.10

?6.05 189.76 125.04 15 12 45 1749,7 -5,94 56.94

64.74 191.03 119.56 16 8 55 1582.2 "4.63 44.35

48.66 192.39 115.67 17 15 43 1554.9 -3.65 2?.?1

29.55 192.85 114.54 18 34 33 1086.1 "3.28 8.16

10.23 192.3g 115.87 19 49 49 829.4 -3.65 349.08

553.66 191.03 119.56 20 50 28 629.0 -4.63 333.27

MID-COURSE EXECUTION ACCURACY (_R61T DETERMINATION ACCURACY

SOT 5248.1 3GR 1355.7 SO3 1250.4 ST 47.0 $R 54.4 3S 9T.4

RRT .9341 RRF .9935 flTF .9576 CRT .91?5 CRS -.9604 CST -.9888

8GB 5420.4 825 .2492 R13 .9623 LEA 75.2 NSA 6.9 85A 2.0

361 5406.1 $62 594.1 THA 13.92 EL1 48.9 EL2 5.5 ALP 15.93

LAUNCH DATE MAY 27 1971 FLIGHT TIH1E 234.09 ARRIVAL OATE JAH 18 1972

HELIOCENTRIC CONIC DISTANCE 539.429 EARTH TO MARS

RL 151.58 LAL -.00 LOL 245.08 VL 32.270 GAL .30 AZL 89.30 HCA 168.56 SNA 186.96 ECC .18943 INC .7053 Vl 29.3g4

RP 221.69 LAP .14 LOP 53.66 VP 22.080 GAP 2.20 AZP 90.69 TAL 1.91 TAP 170.49 RCA 151.56 APO 222.40 V2 24.801

RC 198.621GL 7.85 GP -16.08 ZAL g2.59 ZAP $4.27 ETS 1T0.16 ZAE 102.26 ETA 184.65 ZAC 64.14 ETC 272.72 LVI 5.83

PLANETOCENTRIC CONIC

C3 8.441VHL 2.905 DLA -1.39 RAL 336.46 RAD 6637.2 VEL ll.338 FTH 6.39 VHP 3.145 DPA -40.26 RAP 303.04 ECC 1.1389

LNCH AZMTH LNCN TIN( L-I T|ME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 32 55 2920.97 -27.49 56.24 186.12 130.49 14 21 36 1921.0 -10.07 68.44

60.00 14 13 58 2811.76 -23.71 79.57 189.29 123.60 15 0 50 1811.8 -8.64 59.96

70.00 15 7 51 2653.32 -20.27 68.93 191.50 118.09 15 52 4 1653.3 -7.32 48.11

80.00 16 1? 38 2434,83 -17.76 53.66 192.81 114.40 16 58 12 1434.8 "6.33 32.13

90.00 17 39 42 2169.97 -16.82 34.65 193.24 1|3.07 18 15 52 1170.0 -5.96 12.87

100.00 19 0 29 1909.30 -17.76 15.05 192.81 114.40 |9 32 19 909.3 -6.33 355.50

!10.00 20 7 17 1700.14 -20.27 357.85 t91.50 118.09 20 35 37 700.1 -?.32 337.03

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY OE8|T DETERMINATION ACCURACY

TOE .5646 TRA .5326 TC3-9.6959 6AU 1.0330 8GT 5381.0 SEA 1456.4 363 1207,8 ST 58.4 38 17,6 36 61.0

ROE .1464 RNA .3442 RC3-2.1611FAU .19917 ERE .5585 RRF .9552 RTF ._v05 CRT .9437 CRS -.9Ul9 CS! -._879

FOE 2.0669 FRA 3.1188 FC-20.4250 65P 9200 5DE 5584,2 823 .2442 R13 .9651 LSA 85.9 NSA 7.9 3SA 1.3

BOA .5833 9RA .6341 6C3 9.1547 FSP 2014 SO1 5389.5 862 401.9 THA 14.60 ELI 60.5 EL2 5.6 4LF 16.17

LAUNCH DATE MAY 27 1971 FL|GHT TIME 236.00 ARRIVAL DAlE JAN 16 1972

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP 222.0? LAP .17

RC 201.270 GL 10.79

PLANETOCENTRIC CONIC

C3 8,G37 YHL 2,939

LNCH AZNTH LNCH TINE

50.00 13 20 30

60.00 13 56 22

70.00 14 48 41

90.00 15 55 13

90.00 17 15 54

100.00 19 36 5

110.00 19 46 ?

DIFFERENTIAL CCIRRECTION3

TOE .7183 TRA .5405 TC3-6.9441 BAD 1.06_3

RDE .2033 RRA .3692 RC3-2.2976 FAU .19122

POE 2.2737 FRA 3.0166 FC-19.16?0 98P 9478

BOA .746? 9RA .6546 0C3 9.2345 FSP 1931

D|STANCE 543.569

LOt. 245.06 VL 32.2?9 GAL .23 AZL 89.02 NCA 165.68 5NA

LOP 54.76 VP 22.046 LAP 2.0? AZP g0.96 TAL 1,45 TAP

GP -19.67 ZAL g3,56 2AP 63.49 AT8 15B,96 ZAE 100.86 ETA

EARTH TO NARD

187.13 [CC .19005 INC .8754 Vl 29.394

171,13 RCA 151.57 APO 222.70 V2 24.759

184.52 ZAC 82.55 ETC 272.72 LVI 7.32

OLA t,63 RAL 336,tt RAD 6637,3 VEL 11.547 PTH 6.40 VHP 3.200 OPA -41.82 RAP 305.49 ECC t,1421

L-I TINE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TINE PO C$T TIR INJ 2 LAT INJ 2 LONG

2985,50 -30.29 89.84 186.88 128.62 14 10 16 1985,5 -13.28 71.26

2884.80 -26.39 83.89 190.00 121.64 14 46 26 1884.8 -!1.79 63.57

2736.81 -22.86 74.03 192.14 116.09 15 54 18 1736.B -10.42 52.58

2526.43 -20.30 59.46 1g3.38 112.38 16 37 22 1528,4 -9.41 3?.38

2268.11 -1g.33 40.73 193.79 111.05 17 53 42 1268.1 -9.02 18.44

2002.90 -20.30 20.85 193.38 ]12.38 1g 11 28 1002.9 "9.41 358.74

1783.63 -22.86 2.94 192.]4 116.09 20 17 51 783.6 -10.42 34t.50

MID-COURSE EXECUTIC_I AccuRACY ORDIT DETERN|NATION ACCURACY

SOT 5541.7 $GR 1SEt.Q $63 !163.0 ST 72.2 $R 22.7 $$ 66.1

RRT .9603 RRP .9966 RTF .9604 CRT .9620 CR$ -.9927 CST -.9971

SOD 5762.8 823 .2469 813 .g656 LSA 100.1NSA g.o SSA .g

$61 5747.1 $62 4_5.0 THA 15,41 EL1 75.5 EL2 5.9 ALP 16.90
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 27 |971

HELIOCENTRIC CONIC

RL 151.$8 LAL ",90

RP 222,46 LAP .2|

RC 203.982 GL 14.31

PLANETO¢ENTRIC CONIC

C3 8o927 VHL 2,911

LNCH AZMTH LNCH TIME

SO.DO 18 S T

60.DO 13 39 10

70.00 14 25 13

gO.O0 18 27 52

90.DO 16 46 SO

IO0.O0 18 10 44

110.00 19 24 $8

FLIGHT TIRE 2]l.DO ARRIVAL DATE JAM 20 187E

OISTAMC[ S4T,TO4 EARTH TO NAR$

LOt. tAg.OR VL 38.288 GAL .18 AZL iS.iS HCA ITO,T8 SMA 18T.2S [CC .1lOiS INC 1.3108 V! 2R.$84

LOP 58.$6 VP 22,012 GAP 1.9) kIP $1.29 TAL ,98 TAP |71.T$ RCA |§1,57 APO 223.00 V2 24.717

GP -21.S8 ZAL 94.10 ZAP R.S8 ETI IS?.53 ZAE IS.SO ST[ 104,36 ZAC 80.64 ETC 272.73 LV! 8.08

DLA 5.20 RAL 33|.54 RAD S$3T.S VEL 11.3Sg PTH S,41VHP 3,260 DPA -43.S? RAP 304.12 [CC 1.1489

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN[ PO CST TIN 1HI 2 LAT INJ 2 LONG

$062,99 -33.49 24,4§ 18T,97 12S.01 13 56 10 2063.0 -I?.03 74.?g

29?2.43 -29.40 69.35 19I.Ol 118.91 14 28 42 1972,4 -15.48 88.02

2838.95 -2S.?l 80.40 198.05 113.29 15 12 30 I83T.O -14.04 98.0?

2640.?4 -23.08 66,8? 194.20 |08.54 I6 II 58 1640.? -12.98 43.80

238S.89 -22.03 48.31 194.57 108,19 IT 26 36 1385.9 -12.S? 2S.2Y

2115,21 -23,03 28.04 194.20 109.54 18 45 59 I|lS.2 -12.98 S.IT

1663.7? -25.71 9.32 I93.05 113,29 IS SS 3 883.8 -14.04 346.99

DIFFERENTIAL C01RECTI_II

TOE .9056 TRA .5440 TC$-8.S?19 SAU 1.0977

ROE .2746 RRA ,4010 RC3-2,4236 FAU ,18095

FOE 2.4732 FRA 2,9074 FC-17.$482 BOP 9908

ODE ,9488 BRA °8?59 BC3 9.1971 FSP 1864

MID-COURSE EXECUTION ACCURACY

SGT 58?6.2 SGR IT23,8 SO3 1105.8

RRT .9609 RRF .9978 RTF ,9594

8GO 9932.2 R23 .25|? RI3 .9653

SO1 5914.5 SO2 438.1THA 16.37

LAUNCH DATE NAY 27 1971 FLIGHT TINS 240.00

HELIOCENTRIC CONIC

RL 151.58 LAL -.DO

RP 222,84 LAP .25

RC 2D6*S?g 6L 18,8|

PLANETOCENTRIC CONIC

C3 9.3?3 VHL 3.081

LNCN AZNTN LNCH TIN[

50.00 12 48 35

80.00 13 14 $4

70.00 13 55 35

80.OD 14 53 16

90.00 16 |0 1

100.00 17 36 7

llO.OO 16 55 2

DISTANCE 531.835

LOL 248.08 VL $2,29? GAL .08 AZL 88.27 HCA I?l,S7 8HA

LOP 56,95 VP 21.9?9 GAP l.?g AZP 91.72 TAL ,51 TAP

GP -23,91 2AL 94.?8 ZAP 62.49 ETS 165o88 2AS 98,1? ETE

OLA 9.48 RAL 534.64 RAO 863?,? VEL 11.379 PTH 6.43 VHP 3.338 DPA -45,91 RAP 305.01

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT

3158,14 -37.13 100.63 189,64 122,21 13 88 14 2188.1 -21.36

3080.18 -32.73 98,53 192.56 II4.96 14 6 14 2080.2 -19.87

2960.42 -28.77 88,70 194,43 109.25 14 44 56 1960.4 -18.30

2779.77 -25.89 78.01 195.45 105.42 15 39 35 1779.8 *17.13

2532.04 -24.80 58.12 195.76 104.04 16 52 13 1532,0 -16.68

2254.25 -25.89 57.38 195.45 105.42 18 13 42 1254.2 -17.13

2007.24 -28.77 17,62 194.43 109.25 19 28 29 1007.2 -18.30

ORBIT DETERMINATION ACCURACY

8T 88.6 8R 28.8 8S 71.2

CRT .9725 CRS -.99?2 CST -.986?

LRA 1|6.8 HSA 10.2 8SA ,8

ELI 93,0 EL2 8.4 ALF 17.88

ARRIVAL DATE JAN 22 1972

EARTH TO MARS

18?,44 [C¢ ,19135 INC 1,7332 Vl 29.384

172.58 RCA 151.50 APO 223.31 V2 24.675

184.24 ZAC 78.31 ETC 272,?? LVI 11.23

ECC 1.1S42

INJ 2 LONG

?9.27

73.74

65.10

52.03

34.03

13.40

354.02

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5812.8 SGR 1890.7 863 1034.8 ST 109,1 SR 37.S 86 77.4

RRT .9628 RRF .9983 RTF .9596 CRT .9813 CRS -.9992 CST -.9860

SGB 6112.6 R23 .2511 RI3 ,9662 LSA 138.5 MSA 11.0 8SA .4

861 6093.2 SG2 487.1 THA 17.51 ELI 115.2 EL2 6.8 ALF 18.69

FLIGHT TIME 242.00 ARRIVAL DATE JAN 24 |g?!

DISTANCE 555.982

• 01AZL 87.72 HCA |72.96 8NA

1.66 AZP 92.27 TAL .04 TAP

62.40 (T8 163.88 ZAE 96.89 ETE

DIFFERENTIAL CORRECTIONS

TD[ 1.1328 TRA .5098 TC3-8.6730 8AU 1.1328

RDE .3783 RRA .4226 RC3-2.5463 FAU .|6946

FOE 2.?325 FRA 2.6578 FC-15.6526 8SP |0173

DOE 1.2131 ERA .6622 BC3 9.0391FSP 1754

LAUNCH DATE HAY 27 197|

HELIOCENTRIC CONIC

RL 131.58 LAL -,OO LOL 245.08 VL 32.308 GAL

RP 223.23 LAP .28 LOP 58.04 VP 21.948 GAP

RC 209.236 GL 23*9| GP -28.80 ZAL 95.39 ZAP

PLANETOCENTRIC CONIC

CS lo.ogo VHL 3.176 OLA 14.87 RAL 333.30 RAD 6638.1VEL 11.410 PTH 6.48 VHP

LNCH AZNTN LNCH TINE L*I TIME INJ LAT

50.00 12 20 2 3278.1! -41.13

8O.OO 12 43 8 3218.68 -36.22

70,00 I3 16 31 3118.34 -31.79

8O.O0 14 7 7 2859.79 -28.52

gO.D0 |S 20 38 2722.52 "27.27

100.00 16 49 59 2434.26 -28.52

lI9,OO 19 15 58 2165.16 -31.79

DIFFERENTIAL CORRECYION8

TOE 1.2302 TRA .3840 TC3-8.$289 BAU 1.2135

ROE .3449 RRA ,S883 RC3-E.8821FAU .|$998

FOE E.0174 FRA |,RED? FC-14.5847 SiP |0132

8DE 1.2?78 ERA .??El 8C3 8.9963 FSP 1504

EARTH TO MARS

I87.80 [CC .19203 INC 2.2832 Vl 29.394

173.00 RCA 151.58 APO 223.63 V2 24.633

184.11 ZAC 75.42 ETC 272.83 LVI 13.86

3.474 OPA -48.68 RAP 306.29 ECC 1.1661

INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

109.31 192.42 118.40 13 14 40 2278.1 -27.04 85.41

106.42 195.05 109.03 13 36 43 2216.7 -25.11 81.49

lO0.O0 196,60 103.20 14 8 30 2118.3 -23.29 74.84

88.72 197.35 99.24 14 S6 27 1959.8 -21.99 63.28

71.50 197.58 97.79 16 6 1 1722.5 -21.37 46,08

50.09 197.35 99.24 17 30 33 1434.3 -21.90 24,63

28.91 198.60 103.20 18 52 3 1165.2 -25.29 3.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5948.8 SGR 2159.4 SO3 972.7 ST 118.4 SR 34.5 58 59.7

ART ,gS50 flflF ,8981RTF ._aZ? CAT .9349 CR8 -.9994 CI! -.viii

SGB 6328.S R23 .2686 RI3 .9623 LSA |30.8 NSA 16.2 SSA .3

SO1 6299.S 962 804.8 THA 19.31 ELI 117.1 EL2 9.8 ALF 16.48

LAUNCH DATE NAY 2Y 19Tt FLIGHT TIME 244.00 ARRIVAL DATE JAN 28 1972

HELiOCENTRIC CONIC DISTANCE SGO.OT8 EARTH TO MARS

RL 151.58 LAL -.OO LOt. 243.08 VL 32.318 8AL ",07 AZL 88.9? HCA |T4.04 SMA 187,78 [CC *!9273 INC 3.02gl VI 29.394

RP 823.88 LAP ,31 LOP sg.13 VP 21.912 GAP 1.92 AZP 93,D1 TAL 359.57 TAP 173,81 RCA ISl,58 APO 223.95 V2 E4.sgE

RC 211.896 GL 30,SI GP -30.46 ZAL 95.82 ZAP 62,76 ET$ 161.55 ZAE 95.68 [TE 183.98 ZAC 71.78 [TC 272.95 LVi 17.17

PLANETOCENTRIC CONIC

C3 11.321VHL 3,365 DLA 21,04 RAL 331,29 RAD 8638.T V[L !1.463 PTH G.S! VHP 3.644 SPA -52.14 RAP 3DR.lg [CC 1.1863

LNCN AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

SQ.O0 11 48 ? 3434.31 -45.10 122.20 197.21 107.12 12 42 22 2434.3 -33.65 g4.43

90.00 11 59 12 3396.80 -39.29 120.70 !gg.08 gg. Tg 12 55 49 2396.8 -31.22 g2.81

70,00 12 21 15 3331.89 -33,g6 118.24 199.88 93.85 13 16 4T 2331.9 -28.8? 88.71

80.00 12 59 29 3218.01 -29.86 107.30 200.02 89.60 13 53 i 2212.0 -26.98 80.25

gO.O0 14 6 40 2995.08 -28.21 91.32 I99,98 87.95 14 56 35 1995.1 -26.22 64.49

100.00 15 42 21 2686.49 -29.86 68.67 200.02 8g.60 16 27 ? 1686,5 *26.98 41.61

lt0.00 17 20 41 2378.71 -33.96 45.18 199.88 93.85 18 0 20 1378.? *28.87 17.63

O|FFERENTIAL CORRECTIONS NED-COURSE EXECUTZON ACCURACY OROIT DETERMINATION ACCURACY

TOE !.8993 TRA .sg?9 TC3-7,$131 BAU 1.2027 8ST 6045.5 8DR 2333.6 SO5 836.0 8T 162.3 SR 64.3 IS 98.5

ROE .?3?0 NNA .5017 RC3-2.58?8 FAU .13435 RRT .g589 RRF .998g RTF .9503 CRT .98g0 CRR-I.DO00 C6T -.g894

FOE 3.2248 FRA 2.1698 FC-10.2739 BOP 11110 SOB 6480.3 R23 *2?47 R13 .9608 LRA lg5,2 NSA 13.3 $SA .2

BO[ 2.03?3 ORA .6403 8C3 ?.9462 FSP 1527 861 6450,5 SO2 620.6 THA 20.51 EL1 174.3 EL2 8.8 ALF 21.46

1504



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LkUMCM DATE HAY IF 18Y1

HELICXENTRIC CONIC

RL 151.50 LAL ",DO

RP 224.0| LAP .3S

RC 114.898 GL 3lolO

PLANETOCENTRIC CONIC

C3 13,R20 VHL 3.S91

LMCN AZMTH LNCH TIME

SO,DO 10 34 12

SO,DO lO 52 41

TO.DO IO 49 45

80,DO tO 40 2

83.86 10 S 31

tOO.DO 13 22 54

!10,00 15 49 11

LOL t41oOl VL 3t,31t GAL

LOP IO.tl VP llollO GAP 1,31 AZP 94,09 TAL 3|9,10 TAP l?4.tt RCA tSI.57

-33,16 ZAL IS,gO lAP G3.10 ITS 130,87 ZAE 94,58 [TE liD,J0 ZAC IT,D4

DLA ll,8g RAL 321,22 RAG II39,t Y£L 11,1i2 PTH 6,G1 VNP 3,i07 DPA "5R,51

L'| TIN[ |MJ LAT INJ LONG INJ RT AGC IMJ AZMTM |MJ TIME PO CGT TIM

3R46.55 -47.34 14Z.OO 205,13 92.08 1| 54 §i 2646,5

3650.60 -40,07 142.13 204,89 05,32 11 53 31 2650,6

3659,ZS -32.S3 141,55 203,61 ?go04 11 50 44 2659,3

3689.81 -24.81 141.56 201,32 T2.54 11 41 32 2689.8

3797.68 -19.16 147.41 199.22 67,96 11 9 49 2797,7

3154.28 -24,$1 102,93 201.32 72.54 14 15 38 216A,3

2706.08 -32,35 70,46 203.61 79.04 IS 34 t? 1706,1

FLISHT TIN( 241.00 ARRIVA L DATE JAN 28 |878

DIITAMCE 5G4.120 EARTH TO NAil

-.13 AZL llot0 RCA 171.12 8NA liT.IS ECC ,1934| INC 4.1028 Vl 2R.384

APO 224.28 V2 24,1SO

ETC 273,14 L¥1 21.38

RAP 311,21 ECC 1.2242

IMJ 2 LAT IMJ 2 LONG

"41.17 109.12

"37.58 111.28

-33,74 112.87

-28.82 /15.22

-26,|T 122.69

-29.52 ?6.59

"33,74 41.79

DIFFERENTIAL COqRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 2,5353 TRA ,2455 TC3-G,468D DAU 1,2GI3 8GT 6203,4 8GR 2D??,O $63 703.8

ROE 1.0858 RRA ,SODS RC3-2,3378 FAU .11633 RRT ,9618 RRF ,9989 RTF ,GROG

FOE 3,4150 I_A 1.$93G FC3-?,3943 lip IIAS2 IGii G?li.S R23 ,_ll? R13 .9920

9DE 2,?582 RRA ,SGS? lC3 1,94l? FGP 12il lGl i722,4 IG2 l?G,4 TMA 22,?8

LAUNCH DATE MAY 27 1971 FLIGHT TIlE |41.00

ORBIT DETERMINATION ACCURACY

8T 19Y,1GR 85,4 88 90.6

CRT ,9920 CRS'I.OOOO CST ",990R

LGA 232.8 M3A 13.0 SSA ,1

ELI 214.5 EL2 9.9 ALF 23,32

ARRIVAL DATE JAN 30 1972

HELIOCENTRIC CONIC O|GTAklCE 563.293 EARTH TO' NARD

RL IS1.56 LAL -.GO LOL 245,08 VL 32.335 GAL -.22 AZL R4,_3 HCA 171.19 8HA 101.09 ECC ,|9418 INC 5.TTOl Vl 29.394

RP 224,40 LAP ,38 LOP 61.29 VP 21.847 GAP 1.25 AZP 95.73 TkL 358.63 TAP 174.81RCA 151.57 APO 224,62 V2 2A.SO8

RE 217.222 GL 49,15 GP -41,27 2AL D5.72 2AP 65.89 [73 155.97 ZAE 93,89 ETE 183,9R ZAC 60.89 £TC 273.51 LVl 26.76

PLANETOCENTRIC CONIC

C3 18.479 vHL 4.299 DLA 38.43 RAL 323.32 RAD 6(;42.2 VEL 11.752 PTH 9,79 VHP 4,362 DPA -62.02 RAP 316,58 ECC 1.3041

LNCN AZMTN LNCH TIRE L-| TIME ]NJ LAT IMJ LONG INJ RT ARC INJ A2MTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50,00 9 29 59 3937.84 -44.1& 170,94 214.26 70.12 10 33 57 2957.8 -47.27 136.34

SO,DO 8 38 25 4096.2R -31.60 171,50 207.47 63.57 9 46 41 3096.3 -39.43 148.42

62.81 ? 29 17 4294.16 -22.54 187,)3 201.80 58.01 8 40 51 3294.2 -33.66 163.00

62.81 ? 29 17 4294.16 -22.54 187.33 201.80 58.01 I 40 51 3294.2 -33.66 163.08

62.81 7 29 I? 4294.16 "22,54 187.35 201,80 58.01 8 40 51 3294.2 -33.66 163.08

62.81 ? 29 17 4294,16 -22.54 I67.55 201.80 58.01 8 40 51 3294.2 -33.66 163.08

62.61 7 29 17 4294.16 -22.54 187,55 201.80 541,01 G 40 31 3294.2 -33.G6 165.0R

DIFFERENTIAL CCRRECTION$ N/D-COURSE EXECUTION ACCURACY QRD|T DETERMINATION ACCURACY

TOE 3.4787 _RA -.0632 TC3-5.0132 IAU 1.3877 $GT 6331,4 $GR 5074.2 GG3 526.9 iT 231.93R 113.3 $S 86.2

ROE 1,6942 RRA .4570 RC5-2.2534 FAD .OGO_i RRT .1623 RRF .998D RTF .9446 CRY .9940 CR8 -.999R CST -.9617

FOG 3,4042 FRA !,D911 FC3-4.2165 DiP |lSTl SGB 7038.3 R23 .2703 RI3 ,9GOl LGA 271.9 MSA 14.2 SSA .1

ODE 3.8694 9RA .4614 8C3 3,4885 FIP _ $Gl 6997.5 $G2 757,0 THA 25.56 ELI 258.0 £L2 11,2 ALF 26.00

LAUNCH DATE NAY 2T 1971 FLIGHT TIHI[ 250,00 ARRIVAL DATE FE5 I 1972

EARTH TO NARS

188.2! ECC .19493 INC 8.7232 Vl 29.394

NELZOCENTR1C CONIC

RL 151.58 LAL -.DO

RP 224.79 LAP ,42

RC 218.886 GL G1.89

PLANETOCENTRIC CONIC

C3 30.934 VHL 5.562

LNCH AZMTH LNCH TIME

47,32 5 53 26

47,32 5 55 26

4?.52 5 53 26

47,32 5 53 28

47.32 5 53 28

47.32 5 53 26

47,32 5 53 26

DIFFERENT ! AL COIRECTI ON8

TDE 5,0930 TRA -.5888 tC3-3,|?O? IAU 1,4438

RDE !.9331RRA ,21_G RC3-1,11GG F_U .D3473

FDE 2.8840 rRA .4025 FC3-I.5323 |SP 12364

RDE 5,8772 8RA ,8440 BC3 3.5929 FSP 5Gl

DISTANCE 572,381

LOt. 245,D8 VL 32,345 GAL ",30 AZL 8|.28 HCA |77,23 3NA

LOP G2.56 VP 21,814 GAP I.I1 AZP 98.T1 TAL 358.16 TAP

GP -49.|0 ZAL 94.89 2AP _.58 ET$ 153,38 ZA[ 93.3D [TE

DLA 49.65 RAL 3|4,TR RAG l_iT.4 VEL 12.243 PTH 7.22 YHP

L-I TIME INJ LAT |N4 LON_ INJ RT ASC INJ AZMTH INJ

4584.82 "22.05 215,D2 204,67 44.31 7

4584.82 °22,05 Z13.D2 204.67 44.31 7

4584.82 -22.05 21_.D2 294.67 44.31 7

4584.82 "22o05 213.92 204,67 44.31 7

4594.82 -22.03 213.Q2 294.67 44,31 ?

4584.82 -22.D5 213,02 204.6? 44.31 7

4584.82 -22.05 213.02 204,S7 44.31 7

RID-CO_R3E EXECUTION ACCURACY

SIT $390.9 iRE 3|03,6 SG3 103,3

RAT ,5|44 RRF .9942 RTF ,_4D8

SGI 73_7,1 R23 ,3059 RI3 ,Rill

$Gl ?_79.6 362 832.! THA 28,81

LAUNCH DATE NAY 27 1871 FLIGHT TIME El2.00

OIGTANCE 597.05R

52.40S GAL -.83 AZL 99,|i HCA |13.70 GRA

21,624 GAP .31 AZP 80.46 TAL 355,04 TAP

97,35 ZAP 61,70 (73 206.59 ZAE 89.$G ETE

HELIOC(NTRIC CONIC

RL _51.58 LAL ",DQ LOL 245.D8 VL

RP 227.13 LAP ,81 LOP 68.73 VP

RC 235,874 GL -R3,58 GP 40.49 ZAL

PLANETOCENTRIC CONIC

C3 36.099 VNL 6.008 DLA -57,88 HAL

LNCH AZNTH LNCH TIME L-! TIN[

3?,14 22 37 59 2044.99

3?,14 22 5T 59 2D44,99

5?,14 22 3? 39 2044.99

37,14 22 3? 59 2044.99

37,14 22 3? 59 2044,99

37.14 22 3? 59 2044.99

37.14 22 3? 5g 2044.99

DIFFERENTIAL CCRR£CTION6

TDE-I,08?I TRA 3.2898 TC3-3.1839 RAU 1.6428

RDE ",3535 RRA-I.5393 RC3 1.2351 FAU .OGTS4

?DE 1.2254 FRA 2.5726 FC3-2,0993 RGP 12919

BOG 1.1371 BRA 3.6322 8C3 3.4041 FGP 848

175,41 RCA 151,56 APO 224.96 V2 24.466

184.74 2AC 52.98 ETC 274.34 LVI 33.42

5.266 DPA -68.47 RAP 327,71 ECC !.5091

TIN[ PO CST TIM INJ 2 LAT 1NJ 2 LONG

9 5! 3584.8 -58.36 192.16

9 51 3584.8 "38,36 192.18

9 51 3584.8 -_8.38 192.18

9 |! 3584.8 -38.36 192.16

9 51 3584.8 -38.56 192.16

9 $1 3|84.8 -38.36 192.16

g 51 3584.8 -38.36 192.16

ORBIT DETERMINATION ACCURACY

ST 262.8 8R 151.2 88 67.8

CRT ,9954 CRI ".89_4 ¢ii ".VVl4

L3A 310.3 R3A 14,4 SGA ,l

ELI 502.9 EL2 12,5 ALF 29.87

ARRIVAL 9ATE FEB 13 1972

EARTH TO RARS

159,31 (C( .t9983 |HE g.5580 Vl 29.394

17R,74 RCA 151.48 APO 227,14 V2 24.215

|81,03 ZAC 142.25 ETC 276,15 LVI -49.14

34.10 RAD 6449.3 VEL 12.490 PTH 7.35 VHP 4.517 DPA 17.89 RAP 294,72 ECC 1,5941

INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

22.48 S1.15 289.02 144.87 23 12 4 1045.0 41.75 38.38

22,48 $G.IS 289,02 t44.87 23 IZ 4 t045,0 41,T5 39.38

22,48 58,15 289,02 144.87 23 12 4 ID45.0 41,75 38.39

22,48 36,15 289.02 144,87 23 12 4 1043.0 41.75 38.38

22.45 56.15 289.02 144.87 23 12 4 |D45.0 41.73 38.38

22.48 56.15 289,02 144,87 23 IZ 4 ID45.0 41.75 38.38

22.48 56.15 289.02 144,87 23 12 4 ID45.0 41.73 38.38

MID-COQRSE EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

SiT 7094.R $GR 3162.G $63 463.4 ST ID2,7 5R 44.4 83 35.4

RRT -,9570 RRF -,993| RTF ,9318 CRT ".$254 CR5 .g443 CST -.3348

$68 7?57,8 R23 ,3231 R13 -.9438 L3A 108.D MSA 46.0 $SA .1

$61 7?32,5 SG2 ?39.3 TMA I S&.4$ ELI 1DR.8 EL2 33.3 ALF 163.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAY E7 1971

MILIO¢EHTRI¢ C_41C

RL tII,S8 LAL ",DO

iP 117.52 LAP *l|

RC 139.83| reD. -87,31

PLANETOCEHTDIC CONIC

C3 27.885 VHL 5,E5|

LNCH AZMTH LNCH TIN[

42,D3 22 22 9

42.63 22 22 8

42.S3 22 22 6

42.63 22 22 6

42.63 22 22 9

42.63 22 22 D

FLIGHT TIME ti4,0D ARRIVAL DATE F[| 15 18?l

DIITANC[ 101,It!

L04. 14|,BI VL 32,41| GAL -,81 AlL 97,14 NCA 164,74 IMA

LOP Re.TO VP El.SiS GAP .18 AZP 82,19 TAL 354.S9 TAP

GP 33,64 ZAL 95,65 ZAP §7,67 ET3 ED4.46 ZAE 87,91 ETE

[ARTN TO MAR1

lll,4t ECC ,1007O IM¢ T,6885 Vl |9.|84

276.29 RCA 151,4E APO 227.53 V2 24,174

102.04 ZAC 135.T9 [TC 875,18 LVl -43,66

DLA -53,39 RAL 26,31 DAD 6646.0 V[L 12,146 PTH ?,11 VHP 4,095 DPA 11.39 RAP 295.41 [CC 1.454D

L*I TiN[ INJ LAT IMJ LONG INJ RT ARC INJ AZMTH IMJ TIN[ PO CAT TIN IMJ 2 LAT INJ 2 LONG

ii4§,?D 84.?6 4?,76 2?6.26 138.95 22 54 35 945,? 41.88 2?.10

1945.70 24,7R 47,70 276.26 138,98 28 54 35 945,7 41.99 27.10

1648.7D E4.76 47,?$ 276.26 138,95 22 54 35 945.T 41.99 27.10

1846,T0 24,76 47,76 2?6.26 138.95 22 54 35 945.7 41.99 27,1D

1845.70 24.76 47.T8 27R,26 138.95 22 54 35 945.7 41,99 27.1D

1645,?0 24,76 4?,78 2?6.26 |38.95 22 54 35 945,? 41.99 27.I0

42.63 22 22 9 184S,TD 24,76

DIFFERENT IAL CCRRECTICNR

TD£-1.3131 TRA 3.1718 TC3-4.0113 BAU 1,5525

ROE "*0?95 RRA-I.2782 RE3 1o2774 FAU .|046D

FOE .8538 FRA 3.$061 FC3-3.2892 88P 13610

BDE 1.3156 DRA 3.419S BE3 4.2098 FSP 1149

LAUNCH DATE MAY 27 19?1

HELI_ENTRIC CONIC

47,76 276.26 138.95 22 54 35 945.7 41.99 2?.tO

MID-COURSE EXECUTION ACCURACY CR|iT DETENNIHATION AEC_ACY

$GT 7312.0 8GR 2897.2 663 607.1 8T 112.S RR 35.4 88 36.1

RRT -.9682 RRF -,9949 RTF ,9402 CRT -.6893 CRS .9391CST -.3984

666 7793.6 R23 .3103 R13 *.9498 LAA 116.6 NSA 40.? $$A .I

661 7?67,6 662 635.3 TflA 160.21 ELl 115.6 EL2 25.0 ALF 167.19

FLIGHT TI_E 2D6,OO

DISTANCE 605.182

RL 151.58 LAL -.DO

RP 227.91 LAP .68

RC 241.186 GL -52.35

PLANETOC[NTR|C CONIC

C3 23.094 VHL 4.906

LNCH AZHTH LNCH TIME

47.65 22 18 49

47.65 22 18 49

4?.65 22 18 49

47.65 22 t8 49

47.65 22 16 49

47.65 22 18 49

47.65 22 18 49

L(_- 245.08 VL 32.426 GAL -l.OO AZL 96.74 HCA I85.78 6NA

LOP 79.82 VP 21.562 GAP .04 AZP 83.29 TAL 354.06 TAP

6P 28.92 ZAL 100.38 ZAP 54.70 ETA 202.33 ZAE 86.40 ET£

ARRIVAL DATE FEB 17 1972

EARTH TO MARS

169.68 ECC .20158 INC 6.7394 Vl 29.394

179.84 RCA 131.44 APO 227.91 V2 24.133

162.57 ZAC 130.81 ETC 274.71 LVi -38.?5

DLA -49.40 RAL 21.57 RAD 6644.2 VEL 11.962 PTH 6.96 VHP

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[

1866.11 25.42 40.20 267.52 133.99 22 49 $5

1866.11 25.42 40.20 267.52 133.90 22 49 55

1866.11 25.42 40,20 267.52 133.90 22 49 55

1866.11 25.42 40.20 267.52 133.90 22 49 55

1866.11 25.42 40.20 267.52 133.90 22 49 55

1866.1t 25.42 40.20 267.52 133.90 22 49 55

1866.11 25.42 40.20 267.52 133.90 22 49 55

MID-COURSE EXECUTION ACCURACY

SGT 7483.9 8GR 2311.0 SG3 695.3

RRT -.970D RRF ",9953 RTF .9454

SGB 7803,9 R23 .3021 R13 -.9519

9GI 7785.3 862 538.1 THA 163.16

3.874 DPA 6.44 RAP 296.46 (CC 1.3801

PC) CAT TIN IMJ 2 LAT INJ 2 LONG

866.1 40.82 17.73

866.1 40.82 17.73

866.1 40.62 17.73

866.1 40.82 1?.73

866.1 40.82 17.73

866.1 40.82 17.73

666.1 40.82 17.73

ORBIT DETERMINATION ACCURACY

6T 116.9 8R 29.4 S9 36.0

CRT -.7470 CR3 .9316 CAT -.4348

LAA 120.4 MSA 36.6 33A .1

ELI 119.0 EL2 19.2 ALF 169.08

FLIGHT TIME 268.00 ARRIVAL DATE FEB 19 1972

DIFFERENT IAL CCRRECTION3

TDE'1.3395 TRA 3.0561 TC3-4.8341BAU 1.5442

RDE .0192 RRA-].066? RC3 1.2833 FAD .11905

FDE .5899 FRA 3.6968 FC3-4.4631 DSP 13299

DOE 1.3597 BRA 3.2369 8C3 5.OO|R F3P 1265

LAUNCH DATE MAY 27 IRTI

HELIOCENTRIC C(YRIC

RL 151.58 LAL -.DO LOL 245.08 VL 32.436 GAL

Re 226.30 LAP .71 LOP 71.87 VP 21,532 RAP

RC 243.834 GL -49.34 GP 25.04 ZAL 191.68 ZAP

PLANETOCENTRIC CONIC

C3 20.435 VHL 4.521DLA -45,93 RAL 18.52 RAD 6643.0 VEL 11.651PTH 8.87 VHP

DISTANCE 609.238

"!.08 AZL 95.98 HCA 186.82 6MA

-.10 AZP 84.06 TAL 353,56 TAP

52.44 ETA 200.37 ZAE 85.05 [TE

EARTH TO MARS

169.61 ECC .20248 INC 5.9775 Vl 29.394

160.38 RCA 151,42 APO 228.30 V2 24.0R2

182o66 2AC 126,94 ETC 274.4? LVI -35.28

3.750 DPA 2.64 RAP 297.25 [CC 1.3363

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 20 57 52 2011.79 16.90

52.17 22 22 19 1797.76 23.28

52.17 22 22 19 1797.76 25.26

52.17 22 22 19 1797.76 25.26

52.17 22 22 19 1797.76 25.26

52.17 22 22 19 1797.76 25.26

52.17 22 22 19 1797.76 25.26

DIFFERENTIAL CORRECTIONS

TDE-I.2899 TRA 3.0269 YC3-5.4987 BAU 1,5559

ROE .U412 RRA -.92?1 RC3 1.2253 FAU °125?5

FOE .5176 FRA 3.9868 FC3-5.3273 BSP 13466

SDE 1.2905 BRA 3.1657 8C3 5,6219 FSP 1372

LAUNCH DATE NAY 27 1971

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP 229.69 LAP .74

RC 246.4?? GL "45.D3

PLANETOCENYRIC CONIC

C3 10.740 VHL 4,329 DLA -42.93 RAL

LNCH AZMTH LNCH TIME L-! TIME IHJ CAT

50.00 19 39 45 2129.83 11.13

56.25 22 29 59 1735.73 24.69

56.25 22 29 59 1735.73 24.69

51.25 22 29 59 1735.73 24.69

56.25 22 29 59 1733.73 24.69

56.25 22 29 59 1735.73 24.68

56.25 22 29 59 1735.73 24.69

DIFFERENT IAL CQRflECTIONS

TDE-I.2015 TRA 3.O!71 TC3"6.0497 DAU 1.5430

ROE .0461 RRA -.8186 RC3 1.1545 FAU .12965

FOE .5172 FRA 4.1605 FC3-5.9893 BSF 13562

DOE !.2024 DRA 3.1262 8C3 6,1589 FSP 1434

INJ LONG INJ RT A3C INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

45.52 253.16 135.17 21 31 24 1011.8 33.38 25.87

33.43 261.33 129.73 22 32 17 797.8 39.13 9.91

33.43 261.33 129.73 22 32 17 797.8 39.13 9.91

33.43 261.33 129.73 22 52 17 797.8 39.15 9.91

33.43 261.33 129.73 22 52 17 797.8 39.13 9.9I

33.43 261.33 129.73 22 32 17 797,6 39.t3 9.91

33.43 261.33 129.73 22 52 17 797.8 39.13 9.91

MID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

$GT 7596.5 3GR 2021.1 363 733.3 3T 116.5 3R 25.5 6s 36.9

RRT ".9703 RRF *.9946 RTF ._.72 CRT ".7605 Eft| .VZ55 C|V ".48U7

3G8 7860.7 R23 .2892 R13 ".9318 LEA 119.8 XSA 35.3 SSA .2

861 7846.6 362 471.4 THA 165.47 ELI 119.3 EL2 15.7 ALF 170.12

FLIGHT TIME 270.00 ARRIVAL DATE FEE 21 1972

DISTANCE 813,291 EARTH TO MAR9

LQL 245.09 Vk 32.447 GAL -1.17 AZL 9S.42 HCA 187.8R 8HA 18D.04 ECC .2D339 INC 3.4175 Vl 29.384

LOP 72.90 VP 21,502 GAP -,23 AZP 84,63 TAL 353,D6 TAP 180,82 RCA 151,39 APO 229.69 V2 24.051

GP 21.89 ZAL 162,89 ZAP 50,64 ETA 188.68 ZAE 83,80 [TE 183.D3 ZAC 123.89 (TC 274.34 LVI -32.59

16.49 RAO 6642.3 VEL 11,780 PTH 6.80 VHP 3.E78 DPA -.33 RAP 297.98 ECC 1.3084

|NJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT IMJ 2 LONG

30,80 244.35 136,36 20 35 15 1128.8 28.43 32.76

27.28 296.85 126,30 22 38 55 733.7 37.29 3,19

2?,29 236.85 126.30 22 5R $5 735,7 37.28 3.18

27.28 256.83 126.30 22 58 35 735,7 37,29 3.19

27,28 236.85 126.30 22 58 55 735.7 37.28 3.1R

27,28 258.85 126.3D 22 58 55 ?35.7 37.29 3.19

27.28 256.85 126.30 22 58 55 735.7 37.29 3.19

HID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 7?26,8 SGR 1786.9 SG3 ?91.4 AT 114.3 AR 22.3 SS 37.5

RRT -.9708 RRF -.9940 RTF ,9476 CRT -.8062 CR3 .9089 CAT -*4862

SGB 793D.8 R23 .2968 R13 -.9514 LSA 117.4 MSA 34.6 SEA .2

$61 7919.7 362 418.6 THA 167.31 ELI 115,8 EL2 13.1 ALF !?D,89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY |? |171

HELIOCENTRIC ¢CNIC

IL 151.ll LAL -.GO

RP |_S,O? LAP ,77

RC 249.113 GL "40.21

PL&kETOCENTR|C COti|C

C$ l?,SOI VHL 4.1il

LNCM AZMTN LNCN YlNE

50.00 1i 24 44

SO.GO 22 40 52

SO.DO 22 40 32

60.DD 22 40 32

SO,DO 22 40 32

60.00 22 40 32

60.00 22 40 32

LO(,, t45.09 VL 32,4|? GAL

PLIGHT YlMt 271,00

O|8TkNC[ II?,$}l

"t,20 AZL 14,it HCA Ill.it IMi

A_I|VAL DATE FEI tl I|TI

[AmTH TO MAR1

t10,23 EC¢ .t0432 INC 4.1lib Vt 29.324

LCd e ?3,94 VP 21,472 GAP -,37 4ZP 85,0? TAL 352.31 TAP lll.4S RCA 151.3l APO 229,09 V2 24.010

GP 10.54 ZAL 104.02 ZAP 49.17 [T8 107.22 JAR 02.04 ETE 183.1_ ZkC 121.42 [TC 2?4.29 L¥1 -30.43

DLA -4D.$O RAL 15.|1RAO 004|.8 V[L 11.?32 PTN 0.70 VHP 3.03? DPA -2,19 RAP 298.8? EC¢ 1.2898

L-I TIME INJ LAT INJ LONG |NJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2205.08 7.39 S4.03 239.12 13?.14 29 I 30 1205.1 25.07 36.78

18?6.94 23.92 21,59 253.56 123.46 23 8 29 l?l.9 35.49 557.18

I170.94 23.92 21.59 253.56 123,46 23 I 29 676.9 35.4g 357.18

1676.94 23.92 21,56 253,56 123.41 23 8 26 676.g 35.49 357.18

1S76.94 23.92 21.59 253.56 123.46 23 8 29 I?l.I 35.49 357.18

1676.94 23.92 21.59 253.56 123.46 23 8 29 6?6.9 35.49 357.18

1676.94 23,92 21.59 253.56 123.46 23 8 29 l?l.g 55.49 357.18

DIFFERENT IAL CCNRECTION8

TDE'I.|035 TRA 3.031t TC3"0.3114 lid lo3||l

RD2 .0431 RRA 0,736i Re3 1,0741 FAU .13tEl

FOE .3541 FRA 4,2813 FC3"6,4SOI lip 13731

BDE i.lO4l BRA 3,1851 |C3 6,5995 FIP 1470

LAUNCH DATE NAY 27 1971

HELIOCENTRIC CONIC

RL 151.58 LAL -.00 LCL 243.08 VL 32.467 GAL

RP 229.46 LAP .80 LOP 74.9? VP 21.442 GAP

RC 251,742 GL -39.91 GP 17.54 ZAL 105,09 ZAP

PLANETOCENTRIC CONIC

MID-COUR3E [X[CUTIO_ ACCURACY 0_01T DETERMINATION ACCURACY

8GT ?054°| 8;R 1500.4 8G3 013.4 IT 111.3 8R 20.111 38.1

RRT ".i?0i RR_ ".il|? RTF .t4ll CRT -,8324 CRI .8099 CIT -.4912

IG8 0011.0 R23 ,2922 RI3 ",iS|0 LIA 114,4 MOA 34.3 IIA .3

IGI 0007.2 IGZ 370.1 THA 108.?3 ELI 112.8 EL2 l|.O ALF 171.38

FLIGHT TIMC 274.00 ARRIVAL DATE FEB 25 1972

D|ITANcE 12|.382 EARTH TO MARS

"1.35 AZL 94.63 HCA 189.92 IRA |lO.4l ECC .20526 INC 4.6498 VI 29.394

".5t AZP 85.42 TN,. 352.05 TAP 181.97 RCA 151.53 APO 229.50 v2 23.959

47.91ETS t95.96 ZAE 81,53 ETE 185.18 ZAC 119.41 ETC 274.27 LVl -28.71

C3 16.924 VHL 4.102 DLA "37.99 RAL 14,17 RAD 6641.4 VEL 11.699 PTH 6.73 VHP 3.515 DPk -4.60 RAP 299,53 [CC 1.2769

LNCH AZHTH LNCH TIME L-I TIN[ INJ LAT INJ LONG ]NJ RT ARC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 18 59 59 2263,48 4,47 36.50 235.63 137.42 19 37 42 1263,5 22.38 39.74

60.00 21 5 27 1928,70 13.62 35.20 244.39 121.24 21 37 36 928.7 28.07 14.36

63.49 22 53 24 1618.g8 23.07 16,16 251.11 121.06 23 20 23 619.0 33.77 351.60

63.49 22 $324 1618.98 23.0? 16.16 251.11 12t.06 23 20 23 619.0 33,77 351.60

63.49 22 53 24 1618.98 Z3.O?- 16.16 251.11 121.06 23 20 23 619.0 33.77 351.6D

63.49 22 53 24 1618.98 23.07 16.16 251.11 121.06 23 20 23 619,0 33.77 351.60

63.49 22 53 24 1616.98 23.07 16.16 25t.ll 121.06 23 20 23 619.0 33.77 351.60

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUT|_I ACCURACY CRBIT DETERMINATION ACCURACY

TOC-1.0055 TRA 3.0720 TC3-i.lgg9 lAD 1.5676 SGT 7978.8 SGR 1445,2 IG3 225.0 ST 106.1 SR 18.2 68 38.7

ROE .0441 RRA -.6721 RC3 .9946 FAD .13134 RRT -.9706 RRF -,9909 RTF .9482 CRT -.85t6 CR$ .8652 CIT -.4863

FOE .61S7 FR4 4.3592 FC3-6.7583 DSP 13907 SG8 0108.6 R23 ,2861 R13 -o9504 LSA 111.0 N6A 34.3 3SA .3

80[ 1.0065 BRA 3.1446 BC3 6.9712 FSP 1487 SGI 3101.4 SG2 342.9 THA 170.01 ELI 109.2 EL2 9.2 ALF 171.72

LAUNCH DATE NAY 27 197l FLIGHT TIME 276.00 ARRIVAL DATE FEB 27 tg?2

H£LIOCEHTRIC CONIC DISTANCE 623.419

RL 151.55 LAL -.00 LOL 245.08 VL 32.478 GAL -1.44 AZL 94.37 HCA 190.93 SMA

RP 229.85 LAP .83 LOP ?S.O0 VP ZI.413 GAP -.65 AZP IS.TO TAL 351.54 TAP

RC 254,363 GL -37,87 GP 15.89 ZAL 106.12 ZAP 46.81ETS 194.99 ZAE 80.47 ETE

PLANETOCENTE|C CONIC

C3 16.275 VHL 4.034 DLA -35.94 RAL 13.54 RAD 6641.1VEL I1.675 PTM 6.71VHP

LNCH AZHTH LNCH TIME L-! TIME INJ LAT ]NJ LONG INJ RT A3C INJ AZMTH INJ

50.00 IB 41 17 2312,23 2,02 58.54 233.19 137.54

60.00 20 29 40 2023.48 9.78 39,94 240.56 129.29

66.83 23 8 20 1560.02 22.19 10.83 249.28 119.03

66.83 23 3 20 1560,02 22.19 10.83 249.28 119.03 23

66.83 23 8 20 1560.02 22.19 10.83 249.28 Ill. D5 23

66.83 23 8 20 1560,02 22.19 ID.13 249.28 119.03 23

66.83 23 8 20 1560.02 22.15 tO.R3 249.28 119.03 23

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE -.9104 TRA 3.1195 TC3-7.2247 lAD 1.5845 3GT lOgO.2 $GR 1317.1SG3 829.6

ROE ,0429 RRA ".5203 RC3 .9197 FAU .13039 RRT -.9697 RRF ".SO66 RTF ._?l

FOE .6899 FRA 4.4123 FC3-6.9353 3SP 14114 3GB 8205.6 R23 .2783 R13 -.9496

IOE ,9114 IRA 3.1805 BC3 7.28_| FIP 1419 80! 3199.4 502 517.4 TMA l?l.O2

EARTH TO MARS

190.60 [CC .20621 ]NC 4.3748 ¥1 2g.394

182.49 RCA 151.30 APO 229,90 V2 23.929

183.21 ZAC 117.73 ETC 274.28 bY| -27.31

3.605 DPA -6.16 RAP 299.9? ECC 1.2678

TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

19 19 50 1312.2 20.09 42.11

21 3 24 I023.5 24.69 20.10

23 34 20 560.0 32.15 346.21

34 20 560.0 32.15 346.21

34 20 560.0 32,15 546.21

34 20 560.0 32.25 346.21

34 20 560.0 32.15 346.Z1

ORBIT DETERN|NATION ACCURACY

ST 104.9 3R 16.6 S$ 3g.3

CRT -.B864 CRi .8330 CS1 -.Ae6O

L3A 107.9 NSA 34.4 83A .3

ELI 105.9 EL2 T.6 ALF 171.95

LAUNCH DATE NAY 27 1971 FLIGHT TIME 27R.DO ARRIVAL DATE FE6 29 lg?Z

HELIOCENTRIC CONIC

RL 151.58 LAL -.00

RP 230.23 LAP .86

NC 255.977 GL -39.10

PLANETOCENTRIC CONIC

C3 15,eBg VHL 3.966

LNCH AZNTH LNCH YINE

SO,O0 16 26 3?

60.00 20 S 1

70.00 23 lO 11

70.10 23 25 32

70.10 23 25 32

70.10 23 25 32

lID.D0 4 13 34

_1FFEREHTI&L CCRRECTION_

TOE -.8226 TRA 3.1753 TC3-?,502| DAU 1.G03?

ROE .0439 RRA -.57?? RC3 .6442 FAU .12897

FOE .7575 FRA 4.442g FC3-7.0272 BSP 14307

BOE .8238 BRA 3.22?4 Be3 ?.5494 FIP 1497

DI3TANC[ 629.452 EARTH TO MARS

LOL 245.08 VL 32.400 OAL -1.53 AZL 94.13 HCA 191.97 IMA 190.79 [CC .20716 INC 4.1471 vl 29.394

LO_ 77,02 YP 21.314 GAP -,Tg AlP 85.g4 TAL 351,04 TAP 183,01RCA 151.26 APO 250.51 V2 23.889

GP 14.50 ZAL tO7.1t ZAP 45.t3 ETS 193,g6 ZAE 79.45 ETE 193.22 ZAC 116.32 ETC 2?4,32 LVl -26,17

DLA -34.t0 RA_ 15.14 RAO 6641,0 _EL 11.659 PTH 6.70 VHP 3.604 OPA -T.43 RAP 300.56 [CC 1.2515

L-[ TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2354,56 -.11 60.31 231.46 137.58 1g 5 52 1354.6 18.08 44.11

2092.60 6.76 43.32 235.04 129.82 20 39 $3 1092.6 22.0T 24.0?

1544.63 1g.g2 8.29 247.14 119.33 23 35 54 544.6 29.63 344.15

149?.83 21,32 5.42 247.g2 ]17.27 23 50 30 497.6 30.65 340.78

1497.83 21.32 5.42 247.g2 117.27 23 30 _ 497.6 30.63 340.78

14g7,83 21.32 5.42 24?.92 117.27 23 50 30 497.6 30.65 340,?B

5879.49 19.92 275.11 _4T.14 119.33 5 51 33 4879.5 29.83 250.97

MID-COURSE EXECUTION AECURACY ORllT OETERNINATIC_I ACCURACY

$GT 8218,7 SGR 1209.3 605 828.9 ST 102.0 IR 15.4 SS 3g.g

RRT -.9696 RRF -.9856 RTF .947? CRT -.9158 CR$ .7989 CST -.4911

$06 8307.2 R23 ,2673 R13 -.9491 LIA 105.1MIA 34.4 SIA .4

Ill 8301.8 $02 297.8 THA 171.88 EL1 103.0 EL2 6.1ALF 172.10

150T



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU_¢N OAT[ mAY IT t171 FLItMT Tll I1|,00 41|lVAL OAT[ ill I II?l

NELIOCIMTRIC CONIC IIITAK[ 111.47t [ARTN lO MARl

RL IS|.il LAL -.00 k_. 141,00 VL il.41t tAL "l.Ii AlL li.ll HCA IIl,ll IRA IlO.l? ICe °10111 INC I.IIII Vl ll. ii4

RP 130,l| LAP .11 LOP ?l,04 VP I|,i|l GAP ",il AlP II.|l TAL 310,13 TAP 113,11 iCi 111,1_ APO llO.?l Vl 13.141

RC Ill. Ill GL "34°54 IP 13.31 IAL SOI,UI lAP 44.13 [TI |13,14 IA[ ?t.41 [T[ |13.11 IAC IIS.II [TC l?4,l? LVI -!1,11

PLAN£TOCENTRIC CONIC

C3 IS.Ill VHL 3.i33 DLA -31,43 RAL t|.tO RAt 1140,1 ¥[L St,R41 PTH I,It YNP I,tOI OPA "t.ll RAP 301,ll [CC 1,1371

LNCH AZNTH LNCM TINt Lo! Tll4_ |MJ LAT INd LONG INJ RT AIC |NJ AZMTfl INJ TIN[

SQ.O0 tl t4 4| RSI|,R? -Z,O0 I|,ll |30._3 137,34 II |4 40

I0.00 IS 44 tl 1143.?0 4.33 4l,03 _31,29 130,|| 20 22 I

?Q,OQ I! 2 ? l?4l.?l 11,2_ 19,91 _42.10 |21.11 22 3l II

?3,43 23 43 32 1429.37 20.41 33t,11 241,12 1|3,72 14 I _1

73.43 23 43 3_ 1429.57 !0.41 33t.II 241.9_ I|S.?2 24 9 2!

?3.43 23 45 32 1429.37 20.41 3S9,61 _41.92 t13.72 Z4 9 It

II0.00 3 3 30 1081.51 1_.92 281.71 _42.10 |2t.31 4 41 iS

DIFP[RENTIAL COIR[CTIONI MIO-COUR3[ EXECUTION ACCURACY

TOE -.73ll TRA 3.23?3 TC3-?.74111AU i.lZ4I IGT 8331.1 lG4 _t11.0 IG3 114.1

ROE .Q451 RRA -.3423 RC3 .??11 FAU .12?Ot RRT -.l_ll RRF ",1112 RTF .1470

FOE .8293 FRA 4.46_0 FC3-?.Q427 lip 144?1 I_l 1411,5 R23 .2530 R|3 -.143Z

lO( .7403 BRA 3.2824 |C3 ?,7800 FIP 1417 IG! 8401.7 IG2 284°0 THA 172.11

PO CIT TIM INJ I LAT |NJ I LONI

1|12°3 11,21 ll,ll

114t°Y |l,l? |?,ll

746.7 lA,ll 317.12

4ZI.I 21,2§ 331,07

42t,1 20,_S 333,07

429.1 21,23 335,0?

5033.1 24.33 214.74

OR|IT DRTERNINATION ACCURACY

IT 91,$ iR 14.4 IS 40.1

CRY ",9432 CR| ,?Sil CIT -,4llO

LIA |02.1 NIA 34.5 IIA .4

ELI |00.3 ELl 4,? ALF 172,22

lKl



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE HAY 21 t|71

HELIOCEMTRIC C(NIC

K 151.90 LAL ".00

RP ROT,Or LAP -t,$4

iC SY.ill 6L -t0.1S

PLAHETOCEMTRIC CONIC

C3 '31.31S VML R.16I

LNCN AZHTH LNCN TIME

S0,DO 14 47 41

I0,00 t9 33 36

TO.O0 I? IT O

IO.O0 11 96 31

R0,00 R0 3t S0

100,00 !1 31 Ii

tl0,O0 lI 16 IT

LOL 84R.04 VL

LOP 314.40 VP |6,101 GAP !1.46 AZP 60,38 TAL 4.63 TAP 83,19 ICA 161.44 APO 31Y.44 vl 21,4|7

GP -1.26 ZAL 84,3t ZAP |?T,SI IT| ROI.18 ZAE t?t.40 [TE 84.$S ZAC 68,13 ETC 271.S2 LVI -t?.I3

OLA -81.49 RAL 336,41RAB SILO.! VEL IS.liD PTH 7,4| VHP 1|,166 OPA -t?.|S NAP 325,33 ECC 1.6317

LoI TIRE |NJ LAT |NJ LONG INJ RT AIC INJ AZMTH INJ TIME PO C|T TIM INJ Z LAT INJ Z LONG

t6S6.53 -h,U 88.94 201.33 132.02 l| 35 27 lISI,S -6,96 IS.TT

2ill. SO -tO.TO T2,43 80?,SO 121,38 16 38 10 lll3.i "3,0S Sl.?l

2438.4| "12.I3 36,21 21|.IS Ill,if I? 37 31 1431,4 ,IS ll,14

lt2l,ll "l.li 31,73 |14,4| lll,?l 16 )1 |l lllT,O 4,0l IS,11

llil.2? "l,36 13,i| 213,44 ll?,ll 2! 3 ? Ill, i 5, Si Ill.O?

tl01,41 "l.ll 337,10 214,41 ll/,?l 2| I 4 IOl,l 4,05 $39,51

140|,23 ol2,93 341,53 Ill,fl |21,62 22 4t 12 405.2 ,IS 125.?1

_LIGNT TIM( 86.00 ARRIVAL OAT[ AU6 It 1171

OI2TkN¢¢ 231,360 EARTH TO MARl

31,4?2 GAL 1,4? A|L 1|,2I HCA 70.36 IHA 266,44 [C¢ ,43765 INC 1°1013 VI 2l,lil

DifFEIENTI AL C¢IRECTIONI

TOE -.lOll TRA ".TAll TCS .0772 IAU ,040!

ROE ".ll4l RRA ,It41 RC3 .0Ill FAU ,03890

fOE ,0817 F_A ,4240 FC3 -,7331 liP 938

IOE ,6411 IRA ,76|1 IC3 ,0950 FSP 96

LAUNCH DATE MAY 26 1271

N2LI_ENTRIC CONIC

N|O-CO_RI[ EXECUTION ACCURACY OAIIT DETERMINATION ACCURACY

lOT IOl,O 8OR 178,2 I63 II,I IT ll,O IP 22.3 II 1°4

RRT -.0114 RR_ ,0318 RT_ -.i010 CRT Jill ¢R2 .0763 Cif .?134

IGI 211,2 R23 -.0032 RI3 ,SOft LIA 2i,I NIA 12,I IIA l,t

IGt 801,3 li2 i?I,G THA IT?,lt {L| 26,2 ELI ll,4 AL_ 5t.51

FLIGHT TIM( Gl.O0 ARRIVAL DATE AUG 14 1971

OIITANCE 253,262 EARTH TO MARS

RL 151.40 LAL ".00

RP 206.94 LAP "1,24

RC 57.675 GL -11.09

PLANETOC£NTHIC CONIC

C3 $5.706 YHL 5.975

LNCH AZNTH LNCH TINE

50.00 14 48 42

60.00 15 55 3

70.00 17 19 12

80.00 18 59 38

90.00 20 36 31

IOO.OO 21 42 30

t!0.00 22 18 38

L_. 246.04 VL 39.249 GAL 1.49 AZL 91,87 HCA 79.63 2HA 281,07 [CC ,41997 IHC 1.8691 Vl 29.389

LOP 325.66 VP 27.617 GAP 2|.91 AZP 90.34 TAL 5.03 TAP 24.G6 RCA 151.43 APO 370.71 V2 26.466

GP -1,29 ZAL 84,05 ZIP 176.32 ITS 200.61 ZA[ 170.71 ETE 22.43 ZAC 98,16 ETC 278,58 LVl -17,88

DLA -21,83 RAL 336.24 lAD 9649.1 VEL 12.474 PTH 7.37 VHP t0,799 DPA -17.08 RAP 325.64 ECC 1 .$876

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2233.01 -23.51 01.64 201.15 132.63 IS 33 55 1833.0 -5.69 64.69

2656.96 -17,60 70,99 206,39 126.86 IG 39 19 16S6.6 -t.8G 52.4?

2409,16 -It.IT 69.01 210.47 122.26 17 59 21 1409.2 1.97 35.31

2094.61 -7,23 33.93 213.26 119.05 lg 34 33 1094.6 5.13 13.41

1782.36 -6.31 |2,00 214.30 117.82 21 6 13 782.4 6.46 351.16

1569,29 -7.23 355.30 213.26 119.05 22 8 40 569.3 5.13 334.78

1455.99 -11.67 343.93 210.47 122,26 22 42 34 456.0 !.97 324.23

DIFFERENTIAL CCRRECYION8

TOE -.2969 TRA ".739| TC3 .0933 BAU .GILT

ROE -.5509 IRA .2183 RC3 .0991 FlU .0337R

FOE .0236 FRA .4379 FC3 -.8192 BSP tOlO

BD£ .6262 IRA .7706 BC3 ,1104 FSP tOE

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY _RBIT DETERMINATION ACCURACY

_d;T I_.g SIR 578.2 6G3 93.1 2T 18.3 8R 26.6 82 6.6

NIT -.0276 flRF .0335 RTF -,$t9l CRT .GOt3 CRS .0360 CST .7301

SOB tOOt.7 R23 -.0052 R13 .slgs LSA 30.2 MSA 13.2 $SA 1.2

lGt 823.2 S62 577.7 THA 177.81 EL1 30.t EL2 11.6 ALF 59.34

FLIGHT TIME 90,00 ARRIVAL DATE AUG 26 1971

DISTANCE 256,423 EAITH TO NAR8

RL 151.60 LAL -.00

RP 2D6.87 LAP -1.93

RC 58.203 GL -!1.35

PLANETOCENTRIC CONIC

C3 33.288 VHL 5.770

LNCH AZHTH LNCH TIME

50.00 14 49 31

60.00 15 56 26

70.00 17 21 24

S0.D0 19 2 30

SO.DO 20 40 17

tOO.DO 21 45 42

ilO.OO 22 20 50

LCL 246.04 VL 35.040 GAL 1.51AZL g1.66 HCA 80.90 INk 253.73 ECC ,40323 INC 1.8570 Vl 29.389

LOP 326.93 VP 27.568 GAP 21.39 AZP 90.29 TAL 5.25 TAP 86,15 RCA 151.42 APO 356.04 V2 26.473

GP -1.32 ZAL 83.79 ZAP 175.39 ET$ 196.?? ZA( 170.18 [TE 20.36 ZAC 98.08 ETC 278.63 LVZ -17.92

OLA -22.18 RAL 336.05 RAD 6648.3 VEL 12.377 PTH 7,29 VHP 10.427 DPA -17.0t RAP 325.95 ECC 1,5478

L-i TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH |NJ T|M[ PO CST TIM IHJ 2 LAT INJ 2 LONG

2807.83 "22,35 00,38 199.gg 133.16 |5 36 18 1807.8 -4.43 63,63

2629,84 016,50 69,39 205.22 127.30 16 40 16 1629.8 -.69 51.20

2380.08 -tO.It 55.43 206.32 122.60 IS 1 4 1380,1 3,08 33.?g

2092.6! -I,I6 32.14 212,13 119.27 19 37 13 1062,$ 6,21 11.62

|?48,29 -4,22 10.08 213.19 117.99 21 g 26 741,5 7,53 349.22

1537.06 -6,1t 353,51 212.13 119.27 22 1| |g 537,! 6.21 332.59

!426.90 -IO.II 342.35 209.32 122.60 22 44 37 426.9 LOS 322,71

DIFFERENT/AL CO_RECTIONI

TOE -,291S TRA -.7285 TC3 ,1121RAU .05T2

ROE -.5362 RRA .2124 IC3 .0626 FAU ,05508

FOE .0187 FRA °4530 FC3 -,9123 66P 1010

ROE .6103 IRA .7388 8C3 .1285 FAR 118

LAUNCH DATE NAY 21 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.00

RP 206,01 LAP -1.83

tC 58,607 GL -11,60

PLANETOCENTIIC CONIC

C3 31.101 VHL 5.577

NIO-CO_RSE EXECUTION ACCURACY ORBIT DETEIHINATION ACCURACY

16T $43,1 IGR 513.7 $G3 160,2 IT 16.4 SR 26.6 $S S.4

RRT ",0294 RRF *U$S9 RTF ".!,a30 CRT .6907 CR8 .UUU1 C$I ,_UIS

IG6 1025.S R25 *.0059 t13 .5333 LSA 30,5 NSA 13.3 SSA 1.2

Sit 843,5 SO2 583.2 THA ITT.T? EL! 30.4 EL2 !!.9 ALF 59.21

FLIGHT T|NE 92.00 DATE AUG 29 197t

OIITANC( 257.112 TO NARS

L_. 24R,04 VL 34.146 &AL |,§3 AZL 6|,|S HCA 82,|1 IRA 247,16 ECC ,39762 |NC 1,8450 Vl 29.369

LOP 329,20 VP 2?,324 GAP 20.1? AZP gO,2S TAL 5.46 TAP ST,16 RCA 151.41 APO 343.08 V2 26.479

GP -1,36 ZAL $3,44 ZIP |74,43 ETI 194.21 ZAE 169.63 ETE 18.55 ZAC gO.DO ETC 278,69 LVI -17.96

LNCH AZHTH LNCH TIHE L'I T]H( INJ LAT

50.00 14 $0 13 2763.06 "21.19

60.00 lS 5? 47 2603.47 -15.4t

T0,00 17 23 35 2351,24 *g.74

80.OO 1g G 5 2030,41 "5.09

gD.OD 20 44 11 1714.00 -3,13

100.00 21 48 57 IS04.68 -5.09

110.00 22 23 1 1398.06 -g.74

DIFFERENTIAL CCRRECTION$

TDE -.2842 TRA -,71?3 TC3 .t325 IAU .06t7

ROE -.522T RRA ,206? IC3 .066? FAU .03650

FOE ,O121 FIA ,4G84 FC3-1.0159 BSP 1099

BOE .S949 ORA .7465 BC3 ,1483 FSP 129

ECC i.5118

INJ 2 LONG

62.59

49.g4

32.20

9.63

347.2?

331.20

321.20

AIRIVAL

EARTH

DLA -22.53 RAL 335.82 RAD 6647,4 V[L 12.286 PTH ?.23 VHP 10.071 OPA "16.95 tAP 326.24

INJ LONG INJ RT A$C |NJ AZNTH |NJ TIRE PO C6T TIN INJ 2 LAT

7g.t7 198.86 133.65 IS 38 38 1783.1 -3.19

68.22 204.02 127.71 16 41 10 1603,S .48

91,87 208.19 122.90 tl 2 43 1351.2 4.19

30.35 211.03 119.46 19 39 56 1030.4 7,28

8.16 212.11 118.12 21 12 45 714.D 1.60

351.72 211.03 119.46 22 14 2 504.9 7.28

340.7g 208.19 122.90 22 46 19 3g8.! 4.19

HIO-COURSE EXECUTION ACCURACY OROIT OETERNINATION ACCURACY

SGT 882.3 $GR 588.9 SO3 107.8 3T lS.g SR 2T.1 36 ?.0

RRT -.0308 RRF .0392 RTF -.$455 CRT .6863 CRI -.0466 CST .$7g9

660 1044J R23 -,0078 R13 .545g LIA 30.7 HSA 13.$ SSA 1.2

SG1 S62.T 362 588.3 THA 1?7.75 ELI 30.? EL2 12.1 ALF 59.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAT[ MAT 28 ISTI

NELIOCENTRIC C_l¢lC

RL 151.80 LAL ",00

RP lOS.?? LAP "1,82

NC 59.495 GL "11.8$

PLANETOCENTRIC CONIC

C3 29,122 VHL 8.391

LNCH AZNTH LNCfl TIME

SO.O0 14 50 S5

80.00 15 59 5

70.00 17 25 45

80.00 19 9 25

90.00 20 48 13

100.00 21 52 17

110.00 22 25 12

PLIGHT TIME 04.00 ARRIVAL DATE AUG 30 1071

0|8TANC[ |10,31!

LOL 246.04 VL 54.119 GAL 1,51 AZL 91.83 HCA 15.45 INA

LOP 328.4? VP 2?.094 GAP |0.36 AZP 90.21 TAb S,?S TAP

GP -1,40 ZAL 03,09 ZAP 1?3,41 ITS 192.40 ZA[ liD.t3 [T[

EARTN T0 MARl

241,49 [CC .$7300 INC 1,0330 ¥! IS.Ill

lt,18 ACk 151,40 APO 331.50 V2 2t.405

11.91 ZAC 17,93 ETC 278,74 LVI -1?.99

OLA -2|,90 RAL ]3S,5? RAO lQ44. ? VEL |2,209 PTH ?,1l VflP 9,?29 DPA -ID.89 RAP 32D,52 ECC 1.4793

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

27S8.?6 -20,04 78.00 197.75 134.10 15 36 54 1758.8 -1.98 81.57

2977,51 -14.32 16,t8 202.98 128.00 16 42 2 15T7.5 1,82 48,?0

2322.69 -8.GI 50.34 207.08 123,18 10 4 25 1322.7 5.28 30.T8

1998,28 -4.01 28,§8 209.g5 119.61 19 42 43 998,3 8,33 8.03

1679.60 -2.02 6.24 211.05 118.21 2! 18 12 8?9.6 9,88 345.50

1472.?8 -4,0| 349.95 209,95 119.61 22 16 49 4?2.8 8,33 329.40

1369.51 -8,68 339°26 207.08 123.16 22 48 t 369,5 5.28 319,T0

DIFFERENTIAL COqRECTION3 MID'COURSE EXECUTION AccuRACY

TOE -.2771 TRA -.7058 TC3 .1543 BAU ,0661 8GT 880.9 8GR 593.6 803 215.8

ROE -.5097 RRA .2011 RE3 ,0704 FAU ,03800 RRT -.0319 RRF ,0417 RTF -.5576

FOE .0099 FRA °4838 FC3-1,1296 BSP 113? SGB 1062.2 R23 -.0091 RI3 ,S590

BDE .5801 BRA .7339 DC3 .1696 FSP 14| 881 881,3 SG2 593.0 THA |??.75

LAUNCH DATE NAY 28 1971 FLIGHT TINS 96,00

HELIOCENTRIC CONIC DISTANCE 263.148

RL 151.60 LAL -,00 LOL 246.04 VL 34.486 GAL 1.59 AZL 91.82 HCA 84.70 SNA

RP 206.74 LAP -!.81 LOP 330.74 VP 26,877 GAP 19.86 AZP 90.17 TAL 6.02 TAP

RC 60.233 GL -12.10 GP -1.44 2AL 82.?3 ZAP 172.46 ETS 191.05 ZAE 168.$8 ST[

PLANETOCENTRIC CONIC

C3 27.329 VHL 5.228 OLA -23.26 RAL 335.29 RAD 6645.9 VEL 12.138 PTH ?.11 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIME

50.00 14 51 32 2734.g7 -18.91 76.87 196.67 134.51 15 37 ?

60.00 16 O 19 2552.00 -13.25 65.58 201.87 128.42 16 42 51

?0.00 17 27 55 2294.48 -7.63 48.83 208.00 123.39 18 6 10

80.00 19 12 48 1966.25 -2.93 26.81 208.90 119.73 19 45 34

90.00 20 52 22 1645.09 -.91 4.31 210.O2 118.27 21 19 4?

IOO.00 21 55 40 1440.72 -2.93 348.18 208.90 119.T3 22 19 40

110.00 22 27 22 1341,30 -7.$3 337.75 206.00 123.39 22 49 43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2684 TRA -.6959 TC3 .1778 BAU .0704 $GT g00,2 8GR 597.9 SG3 124.4

ROE -.4972 RRA .1957 RE3 .0740 FAU .03950 RRT -.0355 RRF ,0449 RTF -.5695

FOE -.0016 FRA .4994 FC3-1.2533 BSP 1179 SG9 1080.6 R25 -.0097 R13 .5698

6DE .5650 8RA .7229 6C3 ,1926 FSP 154 SGI 900.6 SG2 597.2 THA 177,58

LAUNCH DATE NAY 28 1971 FLIGHT TIM( 98.00

HELIOCENTRIC CONIC DISTANCE 266,047

RL 151.60 LAL -.OOLO(. 246.04 VL 34.324 GAL 1.62 AZL 91.81 MCA 85.9? SMA

RP 206,7! LAP -!.80 LOP 332.00 VP 26.672 GAP 19.36 AZP 90.13 TAL 6.30 TAP

RE 61.050 GL -12.34 GP -1.48 ZAL 82.34 ZAP 171.45 ET8 190.01ZAE 168.28 ETE

PLANETOCENTRIC CONIC

C3 25.702 VHL 5.070 OLA -23.65 RAL 334.99 RAO 6845.5 VEL 12.069 PTH ?,05 VHP

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG INJ RT ASS INJ AZNTH INJ TIME

5O.OD 14 52 4 2711.73 -17,80 75.78 195.62 134.89 15 57 15

80.00 16 I 31 2527.00 -12.19 64.32 200.80 128,T2 16 43 38

70.00 17 30 4 2266.67 -6,59 47.36 204.95 123.59 18 7 51

80.00 19 16 15 1934,35 -1.85 25.06 20T.88 119.81 19 48 2g

90.00 20 59 40 I610.4T .21 2.58 209.02 118.28 21 23 51

lOO.O0 21 59 ? 1408.83 -1.85 348.43 207,88 119.81 22 22 58

110.00 22 29 51 1315.49 -6,59 536.28 204,95 123.59 22 51 24

DIFFERENT IAL CC_RECTION$ MID-COURSE EXECUTION ACCURACT

TDE -.2608 TRA -.685e TC3 .2014 SAU ,0742 3GT 918.7 3GE 801.9 385 133.5

ROE -.4853 RRA .1905 RC3 .0??5 FAU ,04125 RRT -,0301RRF ,U461RTF 0.I,.91

FOE -.0097 FRA .5153 FC3-1.3894 DiP 1225 SGB 1055.5 R23 ".0095 RI3 .5796

ROE .5509 ERA .7115 8C3 .2159 FSP 158 SG1 919.2 382 SOI.I THA 1T?,50

LAUNCH DATE NAY 28 197t FLIGHT TIME 100,00

HELIOCENTRIC CONIC

RL 151.90 LAL -.00

RP 205,69 LAP -1.80

RC 61.933 GL -12.57

PLANETOCENTR|C CONIC

C3 24.228 VNL 4.922

LNCH AZMTH LNCM TIME

50.00 14 52 32

60.00 18 2 40

70.00 17 32 12

SO.O0 19 19 47

90.00 21 ! S

100.00 22 2 38

110.00 22 31 39

DISTANCE 269.076

LOL 248.04 VL 34,172 GAL !.65 AZL 91.80 HCA 87.24 8NA

LOP 333.27 VP 26.479 GAP 18.88 AZP 90.09 TAL 6.60 TAP

GP "1.52 ZAL 81.93 ZAP 170,43 ET3 189.19 ZAE 167.95 ETE

ORBIT DETERMINATION ACCURACY

ST 19.1 8R 27.3 98 7.2

CRT .6820 CRS -.0870 ClT .0544

LSA 31.0 NSA 14.2 88A 1,3

ELI 30.9 EL2 12.3 ALF 59.03

ARRIVAL DATE 3(P ! 19?1

[ARTH TO NARD

231.35 ECC .35951 IRE 1.8211 Vl 29.389

90,?2 RCA 151.38 APO 321.32 V2 26.489

15.54 ZAC 97.85 ETC 278.79 LVI -18.02

9.400 OPA -16.84 RAP 326.79 ECC 1.4498

PO CST TIN INJ 2 LAT INJ 2 LONG

1735.0 -.77 60.58

|552.0 2.75 47.49

1294.5 6.33 29.29

966.2 9.38 6.23

645.1 10.71 343.31

440.7 9.38 327.60

341.3 6.33 318.21

ORBIT DETERMINATION ACCURACY

ST 19.3 SR 27.5 9S 7.4

CRT ,6746 CRS -.1332 CST .9268

LSA 31.1 NSA 14.5 SSA 1.3

ELI 31.1 EL2 12.6 ALF 59.11

ARRIVAL DATE SEP S 1911

EARTH TO MARS

231.75 ECC .34685 INC !.8093 Vt 29,369

92.2? RCA 151.37 APO 312.13 V2 26.492

14.26 ZAC 97.77 (TC 2Y8.84 kVl -18.04

9.083 DPA -18.79 RAP 327.05 ECC t.4230

PO CST TIN INJ 2 LAT INJ 2 LONG

1711,7 .40 59.61

1527.0 3.84 46.28

1286.? 7.37 27.82

934.4 10.41 4,42

610.5 11.74 341,2g

408.8 10.41 325.79

313.5 7.57 31G.74

ORBIT DETERMINATION ACCURACY

DIFFERENTIAL CORRECTIONS

TOE -.2529 TRA -.6752 TC3 *2287 BAU ,0786

ROE -.4739 RRA .1853 RE3 .080? FAU .04309

FDE -.0t95 FRA ,5319 FCS-I.5400 ElF 1256

802 ,5371 8RA ,7002 8C3 .2425 FSP 183

3T 19.4 SR 27.8 SS T.Y

CRT ,ISR4 CRR -.1T9D CiV .SR6R

LSA 31,5 NSA 14.8 SSA 1.3

ELI 31.3 EL2 12.8 ALF 59.13

ARRIVAL DATE 8[P 5 1971

EARTH TO NARD

22?,60 ECC ,35503 INC l.?gT5 Vl 29.3R9

93.83 RCA 151.33 APO 303.96 V2 26.495

13,09 ZAC g?.69 ETC 279.89 LVI -19.05

DLA -24.00 RAL 334.66 RAO 6644.T VEL 12.008 PTH T.O0 VHP

L*! TXNE INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ

2689.08 "16.?| ?4,?3 194,sg 135,22 15 3? 21

2502,53 -11o14 63,10 lgg,TT 128.g8 16 44 22

2239,50 -5.55 45.91 203,92 123,75 18 9 32

Ig02.$3 -.78 23.32 206.89 119.85 19 31 29

1575.T4 1.33 .43 208,06 118.25 21 2? 23

1377.11 -.T8 344.69 208.89 119.85 22 25 35

1286.12 -S.5S 334.83 203.92 123.75 22 $3 5

NI0-COUR$E EXECUTION ACCURACY

SGT 936,8 $GR 603,4 SG3 143.5

RRT ".0408 RRF *0320 RTF -.58gg

SGB 1115.4 R23 ".0108 R13 .$905

$01 937,4 SG2 604.6 THA 177.42

8.TT9 DPA -16,75 RAP 32T.30 ECC !.3997

TINS PO C8T TIN INJ 2 LAT INJ 2 LONG

168g,1 1.54 55.$6

1302,6 4.92 45.10

1239.3 8.40 25.36

g02.G 11.42 2.61

575.7 12.?T 339,26

377.1 11.42 325.gs

286.1 8.40 315.28

ORBIT DETERMINATION ACCURACY

ST 19.6 SR 27.8 $8 7.9

CRT ,6616 CR9 -.2300 CST .5620

LSA 31.4 MSA 15.2 SSA !.4

ELI 31.4 EL2 13.0 ALF 59,22
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CCNIC

RL 1At.SO LAL -.00

RP 206.64 LAP -1.79

RC It.lYE 61 -12.80

PLANETOCENTRIC CONIC

¢S 22°884 VNL 4.?S4

LNCM AIHTH LNCN TIME

5D,OO 14 SE 5i

6D,DO 16 3 45

TO,DO IY 34 19

6D,OO li 13 82

90,00 21 5 45

t00.00 22 G 14

|lO.OO 22 35 41

FLIGHT T|NE 10_,00 ARRIVAL DATE AEP Y ElY1

L04. R41.D4 ¥L

LOP 364.S4 VP

GP "1.5G ZAL

DIITkHC[ |?l.||l EARTH TO NAR8

34.0|9 GAL 1,G9 AZL $1,?l MCA 38,51 iMA 225,87 [CC ,32400 INC 1.7857 VI 29.319

11,291 GAP. !l,40 AZP 90,03 TAL I,30 TAP 95,41 RCA 151,)$ APO 296,4D V2 2i,Ail

81,51 laP 120,38 [T3 lll,II ZA[ Ll?,tl [TE 12,01 ZAC 97,62 ETC 278,92 LV! -ll,OI

DLA -24,33 RAL 334,)| RAO liAi,I V|L II,tl3 PTN i,S$ VHP 1,41l OPA -IS,?! RAP 327,15 (¢C l,)?ll

L-I TIME IMJ LAT XNJ LONG INJ RT ASC |MJ AZMTH INJ TIME PO CST TIM XNJ 2 LAT INJE LONG

tll?,OS -1S,14 ?3,73 llS,30 153,53 IS 37 !! lll?,l 2.G4 S7,74

!AT2,lG -10,11 II,II t98,?6 1!9,!2 Ie 41 4 t476.7 5.96 43.95

!E1|,41 -4,13 44,S0 202.93 |!S,GG 18 tl 18 |!!2.4 9,40 24,92

1271.12 .El ll.39 2O5.93 112.8G IG 14 33 8?t.t 12.A1 .80

1140,90 !,45 358,$0 207.13 118.10 |l Sl 2G 540.9 13,T8 337.2D

1345.30 .!$ 342.9e 205,93 119.2l !2 20 40 345.6 12.4I 322.17

1229.23 o4,$3 333,42 EOI.13 123,19 82 14 41 !59,2 1.4D 313,84

DIFFERENT IAL COIRECTIO_I

TOE -,2448 TRA ",DGSE TC3 ,2S29 |AU ,0824

ROE -.4D30 RRA ,1307 RC3 ,003? FAU ,04499

FOE -.OeSS FRA .5488 FC3-1.?022 BGP 1!97

BOG ,5237 BRA .6893 iC3 ,!GI2 FSP 199

LAUNCH DATE NAY 28 1971

HELIOCENTRIC CONIC

RL 151.60 LAL ".DO

RP 206.6T LAP "1.77

LOL 240,04 VL 33.895 GAL

LOP 335.81 VP 26.12! GAP

MIO-C_JRSE EXECUTION ACCURACY

SOT 9S4.5 8GR GOG,t SG3 lSSot

RRT ",0441 RRF .0556 RTF ",Sits

SOB 113|,0 R23 -,0114 RI3 ,GO01

301 955,1 802 GO?.6 THA 177.25

FLIGHT TIH( 104.00

DIITANC[ 272,402

1,?! AZL 91.T? HCA 8g,T? 8MA 220,48 ECC .31599

17.94 AZP 90.01 TAL ?.22 TAP 90,99 RCA 151.S!

RC 63.888 CA. -13,02

PLANI£TOCENTMIC CONIC

C3 21.662 VHL 4.654

LNCH AZMTH INCH TIME

50.00 14 53 16

60.00 16 4 47

70.00 17 36"23

80.00 lg 27 2

90,00 21 tO 35

100.00 22 9 54

110.00 22 55 5t

_8IT DETERMINATION ACCURACY

IT IG.? |R !6,0 88 0,2

CRT oG$4D CR| -,2778 CIT ,9292

LEA 31.S MSk 15,5 86A 1.4

ELI 31.5 EL2 13.! ALF 58.36

ARRIVAL DATE $EP 9 1971

EARTM TO MARS

INC 1.?739 Vt 29.389

APO 289.64 V2 26.496

GP -1.61ZAL 81.07 ZAP Ii8.32 ET$ 197.9? ZAE I07.48 [TE 11.01ZAC g?.54 ETC 2T8.96 LVI -18.07

DLA -24,75 RAL 355,94 RAD 6643,6 VEL 11.902 PTH 6.91VHP 8*205 DPA -16.70 RAP 327.74 ECC 1.3565

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2645.65 -14.60 ?2.76 192,62 135.60 15 57 21 1645.6 3.72 S6.85

2455.41 -9.12 i0,77 197.77 129.43 16 45 42 1455,4 6.96 42.83

2186.01 -3.53 43,I2 201.96 123,99 ID 12 51 1186,0 10.37 23.$0

1839.?? 1.55 19.87 205.00 119.83 19 57 42 839.8 13.39 358,96

ISOS.D4 3.58 356,54 200.23 113,0T 21 35 40 505.8 14.77 335.11

1314,24 1.35 341.24 205.00 119.83 22 31 48 314.2 13.39 320.35

1232.83 -5,53 532.03 201.96 123,99 22 56 24 232.8 10,37 312.42

DIFFERENTIAL CCRRECTION8

TD£ -.2208 TRA o.D442 Y¢3 .3033 8AU .0913

ROE -.4521 iRA .1?G0 RE3 .0863 FAU .04097

FOE -.0397 FRA .5670 FC3-t,I??4 ASP 1205

BOG .5082 BRA .6676 DC3 .5154 FSP 229

LAUNCH DATE NAY 26 1971

HELIOCENTRIC CCNIC

RL 151.60 LAL -.00

RP 206.68 LAP -1.76

LOL 246,04 VL 33.T70 GAL

LOP 33?.06 VP 25,958 GAP

MID-COURSE _I(ECUTION ACCURACY ORBIT DETERMINATION ACCUIIACY

GOT 952.3 3GR 811.4 803 165,0 ST 19.1 8R 28.1 86 8,l

RRT -,0613 RRF ,0601 RTF -.028_ CRT .6361 CRG -.321_ CST .5101

SOB 1137.5 R23 -.D06O R13 .6269 LSA 31.3 MSA 15.7 38A 1.4

SOt 960.1 $02 GlO.O THA 176,85 EL1 31.3 EL2 13.3 ALF 60.64

FLIGHT TIE 106.00 ARRIVAL DATE 6EP !1 1971

DISTANCE 278.?95 EARTN TO MARS

1.76 AZL 91.76 HCA 91.04 8HA 217.41 ECC .50406 ZNC 1.7621 VI 29.389

17,48 AZP 89.97 TAL 7.54 TAP 98.56 RCA 151,30 APO 283.51 V2 26.496

ETC 276.99 LVI -18.06RC 64.956 GL -13.24

PLANETOCENTRIC CONIC

C3 20.551 VHL 4.553

LNCH AZNTH LNCH TIME

50.00 14 53 31

6O.OD 16 5 45

70.00 t7 36 28

80.00 19 30 46

GO.GO 21 15 35

100.00 22 13 38

liD.D0 22 37 55

GP -!.68 ZAL 80.62 ZAP 137.23 (T8 187.51 ZAE 157.34 ETE 10.06 ZAC 97.46

DLA -25,11 RAL 333.56 RAD 6643.1 VEL !1.856 PTH 6.8Y VMP 7.934 DPA -16.68

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIM

2624.99 -13.59 71.84 191.68 136.05 15 37 16 1625.0

2432.86 -8.14 59,67 196.82 129.81 16 46 18 1432.9

2160.27 -2.55 41,77 201.02 124.07 18 14 29 1160.3

1808.79 2,40 18.17 204,10 119.77 20 0 55 808.8

1470.74 4.70 354,57 205.97 117.92 21 40 8 470.7

1283.26 2,40 339.54 204.10 !19.77 22 S5 2 283.3

1207,08 -2.55 330.69 201.02 124.07 22 58 2 207.1

RAP 327.94 ECC 1.3382

INJ 2 LAT INJ 2 LONG

4.75 55.98

7.96 41.73

11.32 22.11

14.34 357.17

15.75 332.9g

14.34 318.54

11.32 311.02

DIFFERENT IAL C_IRECTION|

TDE ".223/ TRA ".8343 TC3 .3260 |AU °0928

ROE -.4426 RRA .1718 RC3 ,0886 FAU .04916

FOE -.0129 F_A .5841FCS-2,O?!O BSP 1292

BOG .49S6 ERA .6611BC3 .3378 FSP !37

LAUNCH OAT[ MAY 28 19?1

HELIOCENTRIC CONIC

NI O-COQRSE EXECUTION ACCURACY ORBIT OETERGINATION ACCURACY

8G7 180.3 8GR 813.4 $03 |?7.0 tT 19.4 6R 28.2 SS 8.6

RRT -.0532 RRF .0651RTF -._.87 CRT ,G_IO CRS "._744 _iI .4080

SOB 1156.5 R23 ".0102 R13 .5295 LSA 31.5 NSA 16.0 58A 1.5

SGt 981.2 502 St!.4 THA ITS,S? ELl 31.5 EL2 13.5 ALF 60.34

FLIGHT TIHE 108,00 ARRIVAL DATE $[P 18 1971

OISTANC[ 252.208 EARTH TO NARD

61 181.60 LAL ".DO

RP 208.?0 LAP "1.73

RC 86.082 GL -13.44

PLANETOCENTRIC CONIC

C3 19.336 VHL 4.420

LNCH AZMTH LNCH TIME

50.00 14 53 43

60.DO 16 6 40

?0.00 17 40 30

80.00 lg 34 35

go.o0 21 20 50

!00.00 22 17 27

110.00 22 39 37

DIFFERENTIAL CORRECTION3

TD( -,2181TRA -,6506

RDE -.4130 RRA .1674

FOE -.0636 FRA .6014

80[ .4848 BRA .6324

LCd. 246.04 VL 33.052 GAL 1.79 AZL 91.75 HCA 92,31 SNA 214,$1 [CC ,29511 INC 1.7303 Vl 29.389

LOP 338,33 VP 23,802 GAP |T.04 AZP 89.93 TAL 7,88 TAP 100,17 RCA 151.28 APO 2?7.94 V2 26.494

GP -1.71 ZAL 60°|? ZAP |66.13 ETS 187.12 ZAE 167.27 ET[ 9.16 ZAC 97.3g ETC 2?9,02 LVi -18.05

TC3 .3509 BAU .094?

RC3 .0904 FAU *05153

FC3-2.2834 B3P 1356

DC3 .3624 FSP 257

DLA -25.4T RAL 333.17 RAD 1642,8 V[L 11,813 PTH 6.83 VHP T.8?3 DPA -18.67 RAP 328.12 ECC 1.3216

L-i TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CST TZN INJ 2 LAT INJ 2 LONG

2605.03 -12.61 70.96 lgO.7T 136,27 15 37 8 1603.0 5.75 55.14

2411.01 -7.19 58.61 195.8g 129,76 ]6 46 $1 1411,0 8.90 40.66

2135.14 -1.$9 40.46 200.11 124.12 16 16 5 1133.1 12.23 20.?3

1778,09 3.44 16,48 203.24 119.66 20 4 13 778.1 15.26 333.36

1435,41 3.82 552,38 204.55 117,72 21 44 40 435.4 10.71 330.84

1232.56 3.44 337.85 203.24 119,69 22 38 lg 252.6 15.26 316.73

1191.95 -1,59 529.3? 200.11 124.12 22 59 38 182.0 12.23 309.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ggT.g SGR 615.8 603 189,8 8T 19,6 SR 28.3 $8 g.3

RRT -.0515 RRF ,0694 RTF -.531! CRT .6269 CRS -.4194 CGT .4Z?g

SGB 1172.6 R23 -.0130 R13 .8320 LSA 31.6 NSA 16.3 $SA 1.5

SGI 998.8 302 614.3 THA 170.14 EL1 31.6 EL2 13.? ALF 60.43

1511



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ NAT 28 187|

NELIO¢[MTRIC CC_llC

RL 151.60 LAL -.00

RP ROG.T2 LAP "I,T4

RC iT,2iS GL "13,14

PLANETOCENTRIC CON|C

C3 16,615 VHL 4.314

LNCH AZMTH LNCN TIN[

90.00 14 53 52

60.00 16 7 32

70,00 IT 42 30

90.00 19 96 20

60.00 21 26 21

100.00 22 21 20

110.00 22 41 16

fLIGHT TIM( 110,00 ARRIVAL DATE IEP 1l tiTS

DISTANCE 28S,i9$ EARTH TO MARl

LOL 246,04 VL $3.S41 GAL 1,32 AlL tl,T4 HCA 19.13 INk |l|.Oi [C{ *tilT| INC 1.13Rt yl 2i. Rll

LOP 399,82 VP 25,855 GAP 11,60 AZP 39,89 TAL 0,19 TAP IOI,TT RCA 151.26 APO 272,86 V2 20.491

GP "|,?$ ZAL ?9.TI lAP t15.01 ET8 18S,T8 ZA[ 117.27 ETE 2,29 ZAC 87,31 EYE 2T9.05 LVI -18,09

DLA "25.82 RAL 332.71 RAO 8642.2 VEL |1,?74 PTH 1,80 VNP ?.422 OPA "16.68 RAP 328,2R ECC I. $064

L'! TIN[ |NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO EIT TIM INJ 2 LAT INJ Z LONG

2566.01 -11.66 10,11 189.88 136.46 15 31 58 15|5,0 6.71 94.32

2329.80 -i,27 9T,56 195,00 129,89 16 47 22 1389,9 9.92 39,62

2110.67 -.66 39,18 199.23 124.15 18 |? 40 1110.? 15.11 19.39

|747.71 4,46 14.80 202,41 119,55 20 7 35 147,7 16.16 353.55

1899.76 $,84 350.37 203.?? !17.48 21 48 41 399,R 17,65 328.65

1222.16 4,46 336.17 202,4I !19.55 22 41 42 222.2 16.16 114.92

113?,49 -.86 328.10 159o23 124.15 23 1 14 157.5 19.11 308.10

DIFFERENTIAL COqRECTIOl_

TOE -.2118 TRA -.6220 TC3 ,3703 |AU .0969

ROE -.4236 RRA .1694 RE3 .0917 FAU .06405

FOE -.0807 FRA .6201FC3-2.5137 ElF 1406

BDE .4739 6RA .6431 BE3 .3893 FSP 271

LAUNCH DATE MAY 26 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

$GT 1013.8 3DR 617.5 SG3 203.6 6T 19.1 3R 28.4 66 9.7

RRT -,0580 RRF .O?SD RTF -.8352 CRT ,6197 CRS -.4672 CST .1676

3GB 1187.0 R23 -.0156 RI3 .8361 LSA 31.? MSA 16.6 9SA 1,6

SGI 1014.8 302 615.8 THA 1?6.74 ELI 91,6 EL2 13.9 ALF 60.56

fLIGHT TIME 112,00 ARRIVAL DATE 6[P 17 1971

DISTANCE 289.242 EARTH TO MARS

RL 151.60 LAL *.00

RP 206.75 LAP -|,72

RC 68.502 GL -13.82

PLANETOCENTRIC CONIC

C3 17.772 VHL 4.216

LNCH AZNTH LNCH TIME

50.00 14 53 57

60.00 16 8 20

70.00 17 44 27

80.00 19 42 25

90.00 21 52 10

100,00 22 25 17

110.00 22 49 59

LOL 246,04 VL 33.43? GAL 1.85 AZL 91.73 HCA 94.85 3MA 206.73 ECC .27890 INC 1.7267 Vl 29.189

LOP 340.69 VP 25.515 GAP 16.17 AZP 89.85 TAL 8.52 TAP 103.37 RCA 151.24 APO 268.22 V2 26.487

GP -1.82 ZAL 79.24 ZAP 163.86 ETS 186.49 ZA[ 167.34 [T( 7,44 ZAC 97.24 ETC 279.07 LYE -18.01

DLA -26,17 RAL 332.35 RAD 6641,8 VEL 11.739 PTH 6,77 VHP ?.180 DPA -16.69 RAP 928.42 ECC 1.2925

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2567.54 -10.75 69.91 189.02 136.63 15 96 45 1567.3 7.64 55,54

2369.51 "5.98 S6.60 194.13 130.00 16 47 49 1569,5 10.69 38.62

2086.91 .25 37.94 198.38 124.15 18 19 14 1086.9 19.96 18.07

1717.66 5,47 13.14 201.61 119.40 20 !1 3 717.7 17.05 351.75

1363.72 8.07 348.52 209.09 117.20 21 54 S4 369.7 18.57 126.41

t!92.19 5.47 334,51 201.61 116.40 22 45 9 192.1 17.03 313.11

1133.73 .25 326.86 198.58 124.15 29 2 47 139.7 19.96 306,99

DIFFERENT IAL CORRECTIONS

TDE -.2052 TRA -,6126 TC3 .4067 BAU ,0991

ROE -,4152 RRA ,1595 RC3 .0924 FAU ,05669

FOE -,0966 FRA ,6992 FC9-2.7615 66P 1443

BDE .4632 8RA ,6330 BE3 ,4171FSP 901

LAUNCH DATE MAY 28 1971

HELIOCENTRIC C_IC

MID-COURSE EXECUTI(_ ACCURACY CRilT DETERMINATION ACCURACY

3GT 1027,6 $GR 61R,6 SG3 218,2 3T 19.7 SR 28.4 9S 10,1

RRT -.0628 RRF .DelO RTF -.6997 CRT .6121 CRS -.5116 CST .9493

SG6 1199.5 R25 -.0121 R13 .6408 LSA 51.8 HSA t6.9 $SA 1.6

901 1028,7 9G2 616.9 THA 176.61 ELI 31.6 EL2 14.0 ALF 60,76

FLIGHT TII_ !14.00

DISTANCE 292.150

ARRIVAL DATE lEP 19 1971

EARTH TO MARS

RL 151.60 LAL -,GO

RP 206.79 LAP -1.71

RC 69,791 GL -14.00

PLANETOCENTRIC CONIC

C3 17.001 VHL 4.125

LNCH AZNTH LNCH TIME

50.00 14 59 59

60.00 IG 9 4

70,00 17 46 21

80.00 19 46 26

90.00 21 58 21

100,00 22 29 19

110.00 22 45 47

LO(. 246.04 VL

LOP 942.16 VP

GP -1.89 ZAL

33.940 6AL 1.89 AZL 91,71 HCA 96.12 SMA 207,60 ICE .27159 INC 1.7141 VI 29.989

25.383 GAP 15.70 AZP 89.82 TAL 8.85 TAP 104,97 RCA 151.22 APO 263.98 V2 26.483

78.78 ZAP 162.70 ETS 166,29 ZAE 167.48 ETE 6,59 ZAC 97.16 ETC 279.09 LVl -17.9Y

DLA -26.50 RAL 331,93 RAD 6641.5 VEL 11.706 PTH 6,74 VHP 6.947 DFA -16.71 RAP 528.54 ECC 1.2796

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2549.64 -9.87 66.54 188,19 136.78 15 96 28 1549,6 8.52 52.78

2349,93 -4.52 55.66 199.29 150.09 16 48 14 1549.9 11.53 37.64

2063.89 1,13 36.74 197,56 124.14 18 20 45 1069.9 14.78 16.78

1687.98 6.46 11.49 200.85 119.21 20 14 94 688.0 17,87 349.94

1327,07 9.21 346.42 202.99 116,86 22 O 28 327.1 19.48 324.10

1162.45 6.46 332.86 200.85 119.21 22 48 41 162,4 17.97 311.31

1110.71 1.19 325.66 167,56 124.14 2] 4 18 IIO.7 14.70 _05.70

DIFFERENT IAL CORRECTIONI

TDE -,1994 TRA -.9029 TEl .4154 IAU .1012

ROE ".4019 RRA .1558 RC$ .0925 FAU .0595|

FOE -.1134 FRA ,6507 FC3-9.0304 6$P 1475

80[ .452T ERA ,6227 6C3 .4451 FSP 926

LAUNCH OATE MAY 21 1971

HELIOCENTRIC CONIC

flID-COURSE EXECUTION ACCURACY O_ilT DETERMINATION ACCURACY

SGT 1059,9 SGR 119.0 IG3 293.7 6T 19,7 SR 28.5 II 10.6

RRT -,0671RflF .UlTI RTF -.!.40 CRT .905A CRI -.5527 CSl ,_132

IGI 1210,5 R25 °.0204 RI3 ,6452 LIA 91.9 MIA |7.2 SIA 1.6

$GI 1041.1 $02 617,6 THA 176.4R EL! 31.G EL2 14.1ALF 61.05

FLIGHT TIM_ 116.00 ARRIVAL DATE SEP 21 1971

DISTANCE 296,510 EARTH TO MARl

RL 151.60 LAL -.00

RP 206.64 LAP -I.69

RC 71.130 GL -14.11

PLANETOCENTRIC CONIC

C3 16.297 VHL 4.037

LNCN AZMTH LNCM TIME

SO.O0 14 53 5?

60.00 16 S 44

70.00 17 48 1|

80,00 19 50 32

90.O0 21 45 0

100.00 _2 _9 24

110.OO 22 47 38

DIFFERENT IAL CORRECTIONI

TOE -,1916 TRA -.5934 TCI .4694 6AU .1029

RDE -,3990 RRA .1524 RE9 .0918 FAU .06251

FOE -.1314 FRA .6805 FC3-3.3204 6SP 1504

ROE ,442? BRA .0127 6C9 .4724 FSP 914

LOt. 246.04 VL 33.249 GAL 1,92 AZL 91.70 MCA 9?.36 3NA 205.64 (CC .26477 INC 1.T029 Vl 29.389

LOP 349.43 VP 25.25? GAP 15.95 AZP 69,76 TAL 9.16 TAP 106,56 RCA 151.20 APO 260.09 V2 26.4?7

GP -I.94 ZAL 78,32 ZAP 161.50 ET9 [86,00 ZAE IR?,?O ETE S,74 ZAC 97.09 [TC 279,10 LVl -17.95

DLA -26,62 RAL 931.51RAO 6641.1VEL !1,676 PTH 6.71VHP 6.?29 DPA -16.74 RAP 928.69 ICE 1.2682

Lol TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2532.73 -S.03 67,82 16T,38 191.92 15 36 10 1592.? g.36 52.06

2931.16 -3.70 54.76 192.48 190.16 16 48 95 1931.2 12.33 36.?0

2041,67 1.98 35.56 196.?T 124,10 18 22 19 1041.7 15.55 15.53

1658,68 7.49 9.86 200.12 lt9.00 20 18 11 658.7 18.68 948.15

1269.56 10.35 344.26 201.68 116.46 22 6 30 289.6 20.37 321.72

1133.15 7,43 331.23 200.12 119.00 22 $2 17 133.2 19.68 309.52

1088.49 1.98 924.50 196.77 124.10 23 5 46 88.5 15.55 304.45

MID-COURSE EXECUTION ACCURACY ORGIT DETERMINATION ACCURACY

SGT 1051.1SGR 620,4 $03 250.3 ST 19.6 SR 28.5 SS 11.1

RRT -.0719 RRF .0942 RTF -,6481 CRT .5955 CRS -.5903 CST .2?94

SG6 1220.5 R29 -,0230 R13 ,6495 L6A 31,9 MSA 17.4 88A t.?

$01 1052.5 SG2 618.0 THA 176.29 ELI 31.6 EL2 14.3 ALF 61.30

1512



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE MAY 26 197l

HELIOCENTRIC CONIC

RL 151,90 LAL ",DO

RP 2DQ,9D LAP -1,67

RC 7E.917 GL "|4,31

PLAM[TOCENTI|C E_lA|C

¢S 15.$53 VHL 3.935

LNCN AZNTN LNCM TIME

SO.DO 14 63 52

6fl.O0 te I0 20

TO.DO 17 49 58

80.00 19 34 42

90.00 91 58 14

100.00 29 3? 34

110.00 22 49 24

WLIGNT TIN£ ttO.OG ARRIVAL OAT2 RIP 29 19Y1

O|RTANC[ 300.818 [ARYM TO MAR1

LOt. 846.04 VL 33,183 GAL t.9S AZL 91.69 HCA 96,6§ 6NA 203,65 (CC .89640 IMC !.6909 VI 29.319

LOP 344.?0 VP 25,137 GAP 14,95 AZP 8G.75 TAL 9.50 TAP 108.16 RCA |51,16 APO 256.93 V8 28,4TD

GP -2.01 2AL ?7.8? ZAP 110.29 ET8 |85,80 ZAE 167.99 [TE 4.i? ZAC 97.D2 EYe 279.11LV! -17.89

DLA -2?.19 RAL 331.09 RAD 8540.8 V(L 11.649 PTM 8.eg VNP 8.$07 DPA -18.79 RAP 326.?0 (CC 1.2$76

L-| TIM_ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAY INJ 2 LONG

231q.GZ -8.23 GT.t3 180,60 137,03 13 35 48 1516.G 10.10 51.39

2313.28 -2.91 S3.90 191,69 130,21 18 48 54 1313.2 15.09 35.60

2020.27 8.80 34,46 194.01 124.05 18 23 38 1020.3 16.30 14.32

1629.80 8,38 6.24 188.43 1|8,78 20 21 58 629,8 19,46 344.36

1230.?? 11,32 342.01 20t.08 118.01 28 13 S 250.6 21,26 319.22

1104.27 8,38 329,61 199.43 !18,70 22 55 53 104.3 19,46 30?.73

1067.08 8,90 383,38 lgG,ol 184,05 23 ? 1| 67,1 16.30 303.24

DIFFEREMT]AL CCRRECT|ONi

TOE ".1954 TRA ".983| TC3 *4900 OAU .1044

ROE ".3914 RIA .i491 R¢3 .0905 FAU .DSSG8

POE -.ISO3 FIA .7017 FC3-3.6327 BRP 1530

DOE .4531 BRA .6021 BC3 ,4988 FSP 385

MID-COURSE EXECUT|_ AccuRACY ORBIT DETERMINATION ACCUIACY

SGT 1060.1 8DR G20,8 803 807.8 8T 19.8 81 26.6 6| I1.?

NET *.0?65 RRF ,t013 RTP -.6514 CRY ,5877 EEl -.8247 CST .2467

SGe t888.5 R23 -,0258 Rt3 .6530 LSA 32.0 NSA 17.6 $SA 1.?

$01 1081,7 SG8 818,0 ?HA 176.18 ELI 31.9 EL2 14.4 ALP 61.69

LAUNCH DAT( NAY 29 1g71 FLIGHT TIME 120.00 AttIVAL DATE SIP 25 19?1

HELIOCCNTMIC CONIC OIGTkMc[ 303.9?0 EARTH TO NAIS

RL 151,60 LAL -.00

IP 206.99 LAP -1.63

MC 73.950 GL "14.43

PLANETOCENTRIC CON|C

C3 15,062 VNL 3.881

LNCH AZMTN LNCH TIME

90.OO 14 95 45

60.00 16 10 53

?O,OO 17 91 40

80.00 19 99 56

gO.DO 22 O 18

1OO.O0 22 41 48

110.O0 22 51 7

LCX. 246.04 VL 33.083 GAL 1.98 AZL 91,68 HCA 99.92 SNA 202.20 (CC ,25246 INC 1.6789 Vt 29.389

LOP 345.96 VP 25,023 GAP 14.58 AZP 89.71 TAL 9.82 TAP 109.74 RCA 151.15 APO 253.25 V2 26.482

GP -2.07 ZAL 77.43 ZAP 159.04 ET3 185.61ZAE 168.35 ETE 3.96 ZAC 96.95 ETC 279.11LVZ -17.82

DLA -27.42 RAL 330.67 RAD 8640,6 VEL 11.624 PTH 8,66 VHP 8,289 DPA -16.84 IAP 328.79 ECC 1.2479

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2501.31 -7,46 66.48 165.86 137.13 15 35 26 1501.3 10.92 50.70

2296.13 -2.16 53.08 190.94 130.25 16 49 9 1296.1 13.82 34.95

1999.79 3.58 33.39 195.28 123,96 18 26 O 999.8 17.00 13.15

160/.34 9.30 6.64 198.77 118.50 20 25 38 601.3 20.21 $44.58

1209.99 12.72 339.63 200.54 115.47 22 20 26 210.0 22.14 316.55

1075.81 9.30 328.01 198.77 118.50 22 59 44 75.6 20.21 305.99

IO46.37 3.58 322.30 195.28 123.99 23 8 33 46.6 t7.00 302.06

DIrF[RENTIAL ¢ONR(CT;_

TOE -.1794 TRA -.$73? TC3 .SlSt BAD .1092

RD[ -.3R42 RRA .1460 RC3 .008t FAt/ .06904

FOE -.1704 FRA ,7237 TC3-3,9662 BSP 1548

BDE .4240 BRA .5920 BC3 .5226 FSP 4/3

LAUNCH DATE NAY 28 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.00 LOL 248.04 VL 33,008 GAL

NID'COQR6( EXECUTION ACCURACY

8GT 1068.0 SGR 620,8 SG3 286.5

RRT ".081? RRF .1091RTP -.6532

8GB 1833.3 t23 -.0289 Rt3 .6548

581 1069.8 SG2 617.7 THA 175.92

FLIGHT TIME 122.00

DISTANCE 307.761

8.00 AZL 91.67 HCA 101.18 8MA 200.69 ECC .24692

RP 207.04 LAP -I.64

RC 75.426 GL -14.98

PLANETOCENTRIC CONIC

C3 14.921 VHL 3,811

LNCN AZHTH LNCH TIME

50.00 14 53 34

60.00 19 11 21

70.00 17 59 t8

80.00 20 3 14

90.00 22 9 38

IDD.OD 22 46 6

110.00 22 52 44

ORGIT DETERMINATION ACCURACY

ST 19.5 $R 28.6 85 12.2

CRT .5800 CR6 -,6565 CST .2155

LSA 32.0 NSA t?,8 8SA 1.8

EL1 31.5 EL2 14.4 ALF 62.01

LOP 347.23 YP 24.914 GAP 14,18 kZP 89.68 TAL 10.14 TAP 111.52 RCA 151.13

GP -2.15 ZAL 78.99 ZAP 157.77 [TS 185.45 ZAE 168.79 ETE 3.90 ZAC 96.88

DLA -2?.?0 RAL 530.26 RAD 8640,3 VEL 11.601 PTH 6.64 VHP 8.099 DPA -16.91

L-I TIME INJ LAT INJ LONG INJ IT ARC ]NJ AZMTH INJ TIN[ PO CST TIM

2406.92 -6.74 65.86 185.14 137.21 15 33 I 1486.8

2279.92 -I,44 52.30 190.21 130,28 16 49 21 1279.9

1980.14 4.32 32.36 194,57 123.91 18 26 IR 980.1

1573.35 10.81 5.06 198.14 118.21 20 29 2T 573,3

1165.84 14.90 337.02 200.00 114,82 22 29 2 165.8

1047.82 10.81 326.42 198.14 116,21 23 5 34 47.8

1026.96 4.32 321,28 194.57 123.91 23 9 51 27.0

ARRIVAL DATE SEP 2? 1971

EARTH TO MARS

INC 1.6667 Vt 29.369

APO 250.24 V2 26.454

ETC 279.11LVI -17,75

RAP 328.77 ECC !.2390

IMJ 2 LAT INJ 2 LONG

11.63 50,07

14.50 34.10

17.67 12.01

20.93 342.81

23.04 313.63

20.93 304.t8

17.67 300.93

DIFFERENT IAL CC_RECTION6

TDE -.IY34 TRA -.9636 T¢3 ,5367 BAU .1059

RDE -,37?3 RRA ,1431RC3 .0846 FAU .07259

FOE ".1922 FRA .7469 FC3-4,3280 86P 1562

SOl .4132 OtA .3613 SC_ .3454 FSP 446

MID-COURSE EXECUTION ACCURACY OR|IT DETERMtNATIOH ACCURACY

SGT 1073.6 SGR 880.5 SG3 306.4 6T 19.4 SR 28.6 SS 12.9

RRT -,D875 RRF .ll?T RTF -._a46 CRT .5720 CRS -.6851 C6! .1858

3G8 1240.1 R23 -.0323 RI3 ,6369 LSA 32,1MSA 18.0 SSA 1.8

$81 10T5.7 682 617.0 THA 175.68 ELi 31.4 EL2 14.5 ALF 62.41

LAUNCH DATE MAY 26 1971 FLIGHT TIME 124.00 ARRIVAL DATE SEP 29 1971

HELIOCENTRIC CONIC

RL 191.60 LAL -.DO

RP 207.12 LAP -I,62

IT ?6.944 GL -14.70

PLAN[TOCENTRIC CONIC

CS 14.024 VHL 3.?45

LNCN AZNTN LNCH TIME

50.00 14 53 21

60.00 16 11 45

70.00 17 54 S0

80.00 20 ? 39

90.00 22 21 10

!oo.oD 22 90 27

110.00 22 54 16

DIFFERENTIAL CORRECTIONS

TDE -.1_79 TGA -.5539 TO3 .5592 DAU ,1059

IDE -.3T06 RRA .1404 RC3 .0806 FAU .07639

FOE -.2147 FRA .7716 FC3-4.7160 08P 1569

DOE .4069 DRA .5714 BC3 .5650 FSP 481

DISTANCE 311.388 EARTH TO MARS

LOL 846.04 VL 88.638 GAL 2.03 AZL 91.65 MCA 108.46 6MA 198,86 [¢C .24175 INC !.6549 Vl 29.389

LOP 348.49 VP 24.611 GAP 13,81AZP 69.64 TAL 10.44 TAP 112,69 RCA 151.11 APO 247.47 V2 26.444

6P -2.22 ZAL ?6.5? ZAP 156.46 IT3 185.29 ZAE 169.30 ETE 1.95 ZA¢ 96.61 [TC 2T9.10 LVI -1T,67

OLA *2?.97 RAL 329.65 RAO 6640.1 VEL 11.579 PTH

L-I TIME INJ LAT

2473.15 -6.06

2264.56 -.??

196|.47 5,03

1943.84 11.09

1115.02 15.43

1020._1 11.09

1008,29 5.03

6,62 VHP S,GD? DPA -16.99 RAP 329.T? ECC 1.2306

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

65.26 184.45 137,28 15 34 34 1473.2 12,31 49.47

51.57 189,52 130,29 16 49 30 t264.6 15.14 33.32

31,58 lg3.go 123,83 18 27 31 961.5 19.29 10.93

3,49 197.55 117,90 20 33 21 545.8 21.62 341.05

333,9? 199.72 113.gg 22 3g 45 119.0 24.01 310.22

_24.86 19?.55 117.g0 23 ? 27 20.3 21.62 _02.A2

320.30 193.90 123.83 23 11 4 8.3 16.29 299.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 1078,0 $GR 620.0 SG3 327,3 ST lg.3 SR 28.6 SS 13.S

RRT -,0934 RRF ,1269 RTF -,6592 CRT .5651CR$ -.7119 CST .1584

$GB 1243.6 I23 -.0361 R13 .6575 LSA 32.2 NSA 18.1SSA !.9

SG1 1080.3 $02 616.0 THA 175.44 ELI 31.3 EL2 14.6 ALF 02.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

L&UI_N DATE MAY |8 IlTI

NELIQ([NT81¢ CONIC

RL 151,60 LAL ",00

RP 207.21 LAP -1,60

RC ?I.SD2 GL -14,11

PLANETOCENTRIE CONIC

C3 13.568 VNL 3.883

LNCH AZMTH LNCN TINS

50.00 14 $3 S

60.00 16 12 5

?O.OO 1? S6 16

SO.DO 20 11 59

80.OO 22 39 32

100.00 12 54 SO

110.00 22 55 42

LOL t4l. O4 VL

LOP S4S.?S VP

GP -E.30 ZAL

FLIGHT TIME 1El.00 ARRIVAL DATE OCT I IlTt

01ITANC[ 316.441 [ARTN TO NAil

32,876 GAL 2,0S AZL 91,G4 MCA 103,71 IMA 198,DI [CC .23693 INE I,I4Zl V| EI;3II

V2 28.433

LV! -I?.tl

DLA "68.21 RAL 329.46 RAO 6639,0 YEL t1,160 PTH 6.60 VNP S.?22 OPA "17,09 RAP 328.73 ECC 1.623]

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTM INJ TIN( PO COT TIN INJ E LAT INJ 2 LONG

2460.30 -S,4I 64,?4 183,T8 13?.34 18 34 G 1460.3 12.94 48.90

2ZOO.IS -.13 50.88 188.85 130.30 16 49 38 1250,1 IS.T4 32.67

1943,80 S,?O 30,46 193.26 123.73 18 28 39 943,8 18,88 O.SO

1518,$5 11.96 1,94 196.99 117.67 20 37 I? S18.8 26.27 330,32

I04E,SD 17,38 329,S? 199.66 112.67 22 56 65 42,9 25,22 305.29

6281,36 11.9S 301.22 196,99 liT,S? 24 39 62 5681.4 26.27 2T8.SD

62?8.65 3.70 297,27 193.25 123.73 24 40 21 5278.7 18.88 278.72

24.712 GAP 13.46 AZP 89.61 TAL tO.?4 TAP 114.45 RCA tSI,D9 APO 2A4.IE

7G,16 ZAP lOS,IS [T3 lOS.IS ZAE 160,67 [TE ,80 ZAE 9G.74 ETC 679.09

DIFFERENTIAL CORRECTIONS

TOE -.1626 TRA -.643? TC3 .5762 lAD .lOS4

ROE -.3643 iRA .13T9 RE3 ,0784 FAU ,08037

FOE -.2392 FRA .?968 FC3-$.1262 ISP IS?G

BOO .3989 DRA .SODS BE3 .5811 FOP 519

LAUNCH DATE NAY 28 1971

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 1079.5 SGR Gll,2 SGS 349.8 8T 19.2 SR 28.6 88 14.2

RRT -,0999 RRF ,13?0 RTF -,6543 CRT .5562 CR8 -.7364 COT .1311

SG8 1244.5 R23 -.0404 R13 .GS?O LSA 32.4 NSA 18.3 8SA !.9

8G! 1082.1 SG2 614.7 THA l?S.iS ELi 31.2 EL2 14.6 ALF 63.13

FLIGHT TIME 128.00 ARRIVAL DATE OCT 3 I9?I

HELIOCENTRIC CONIC

RL I61.60 LAL -.DO

RP 207.31 LAP -1,57

RC 80.098 GL -14.90

PLANETOCENTNIC CONIC

C3 13.149 VHL 3.628

LNCH AZNTH LNCH T|NE

50.00 14 52 48

SO.DO 16 12 21

?O.DO 17 67 35

80.00 20 18 24

86.83 22 28 20

ID0.00 22 59 18

110.00 22 S? !

D(STANCE 319.340 EARTH TO NARS

LOL 646.04 VL 32.011 GAL 2.07 AZL gl.63 MCA 104.97 SMA 196.83 [CC ,23244 INC 1.6296 Vl 29.308

LOP 351,02 VP 24,610 GAP IS,lO AZP 09.§8 TAL 11.02 TAP I16,00 RCA Ill,O? APO 242.58 V2 26.422

GP -2.38 ZAL TO.?? ZAP 153.79 ETS 185.02 ZAE ITO.S2 [TO 359,40 ZAE 96.68 (TC 279.07 LVI -17.48

DLA -68,44 RAL 329.0? RAD 6639.1 VEL 11.542 PTH 6.59 VHP S.544 OPA -17.19 RAP 328.87 [CC 1.2184

L-I TIN[ INJ LAT INJ LONG ]NJ RT AGE INJ AZNTM INJ TIN[ PO COT TIN INJ 2 LAT INJ 2 LONG

2448.26 -4.81 64.23 183.15 137.39 lS 33 36 1448.3 13.53 46.37

2236.62 .46 50.24 188.22 130.30 16 48 38 I636.8 16.30 31.87

1927.14 8.33 29.57 192.64 123.13 18 29 42 927.1 lg.43 8.91

1492,42 12,77 ,42 198.47 117.22 20 41 17 492.4 22.89 337.60

1067.38 19.06 332.08 199.43 111.62 22 46 ? 87.4 26.26 307.33

6264.93 12.77 299,69 196.47 !17.22 24 43 31 5254,1 22.89 278.87

8262.00 6.S3 296.39 192,64 123.83 24 41 23 6262.0 19.43 275.74

DIFFERENTIAL CORRECTIONS

TOE -.1683 TRA -.6342 TC3 .5869 BAU .1042

RD[ -.3882 RRA .1386 RC3 .0690 FAU .08461

FOE -.2640 FRA ,8237 FC3-S.ST06 68P IS?8

BDE .3916 BRA .5611 BE3 .5930 FOP SS9

LAUNCH DATE HAY 28 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY OAEIT DETERMINATION ACCURACY

IGT 1080.1S6R 618.2 SG3 373.5 IT 19.1SR 28.5 88 14.9

RRT -.1062 RRF .|478 RTF -.6618 COT .5534 CRS -.7570 CST .1058

866 1244.5 R23 -,0457 it3 ,6547 LIA 32.5 MSA 18.4 ISA 2.0

SG1 1083.0 SG2 013.! THAI?4.18 ELI 31.1 EL2 14.8 ALF 83.3?

FLIGHT TIME 130.00 ARRIVAL DATE OCT

DISTANCE 323.658 EARTH TO MARS

S 1971

RL 151.80 LAL -.DO

RP 207.42 LAP -1.55

RC 81.730 GL -14.98

PLANETOCENTRIC CONIC

C3 12.761 VHL 3.573

LNCH AZNTH LNCH TINS

SO.GO 14 62 28

60.00 16 12 33

70.DO 17 68 47

80.00 20 20 52

85.20 22 13 II

tOO.DO 2S 3 43

lID.DO 22 68 I4

LOL 248.04 VL 32.754 GAL 2.09 AZL 91.82 HCA lOG.E3 ONA ISS.?4 [CC .26826 INC 1.6170 VI 29.389

LOP 352.28 VP 24.528 GAP 12.75 AZP 89.55 TAL !1.30 TAP I17.53 RCA 151.06 APO 240.41 V2 26.400

GP -2.48 ZAL 75.40 ZAP 152.40 ETS 184.90 ZAE 171.23 ETE 357.95 ZAC 96.81 (TC 2T9.DS LVl -17.36

DLA -28.68 RAL 328.70 RAD 6639.4 VEL 11.525 PTH 6.57 VHP S.374 DPA -17.32 RAP 628.57 ECC !.2100

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

2437.04 -4.25 83.76 182.55 137.43 15 33 S 1437.0 14.08 47.8?

2223.99 1.02 49.63 187.61 130.29 16 49 37 1224.0 16.82 31.21

1911.54 6.62 21.74 192.05 1ES.53 ll 30 39 911.5 19.93 7.gg

1486.60 13.5? 330,92 195.91 tlg.85 EO 45 IS 466.t 23.47 335.90

l|Ol.8l 19.36 334.95 190.62 111.53 22 31 43 104.8 26.54 310.14

G229.11 13.5T EgO.IS 195.98 116.85 64 47 63 5229,1 23.47 275.17

8246.40 1.92 293.57 |BE.DO 123.53 24 42 20 5246.4 19.93 274.81

DIFFERENTIAL COqRECTIONS

TOE -.1539 TRA -.5244 TCS .5976 BAU .IDES

ROE -.3524 ERA .1334 RE3 .0613 FAU .0890T

FOE -.2gOT FRA .6S20 FC3-S.0418 ElF 1574

BD[ .3845 BOA .3412 SC3 .6007 FOP 806

LAUNCH OAT[ MAY 28 1971

HELIOCENTRIC CONIC

RL 151.80 LAL ".DO

RP 20?.64 LAP -1.53

RC 83.399 GL -15.05

PLANETOCENTRIC CONIC

C3 12.40Y VHL 3.522

LOL 648.04 VL 32.700 GAL

LOP 353.54 VP 24.442 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1077.1 $6i Gl?.l $G3 398.S ST 19.0 Si 28.5 68 15.6

RNT -.1133 RRF .I393 flTF ",['_77 CflT .5402 CR$ -.7781 Cil .UiZ2

SG8 1242.0 R23 -.0512 RI3 .SOLO LSA 32.7 MSk 18.4 $SA 2.0

$GI !081,E SGZ 61I.E THA 174.53 EL1 31.0 EL2 14.6 ALF iS,El

FLIGHT TIME 132.00 ARRIVAL DATE OCT 7 19Tt

DISTANCE 327.E03 EARTH TO NAN1

E.11 AZL 91.60 MCA 107.49 SNA 194.73 [CC .22A36 INC Vl

12.41 AZP og.sE TAL 11.56 TAP lID.DO RCA 151.04 APO

?3.05 ZAP IS0.98 ITS 184.70 ZAE 176.01 (TO 338,08 ZAC 91.SO ETCGP -2.55 ZAL

OLA -28.84 RAL 328.36 RAD 8839.3 VEL ll. SlD PTH 6.56 VHP S,210 DPA -17,48 RAP 321.48

LNCH AZMTH

SO.O0

60.00

70.00

DO.O0

84,DY

100.D0

110.00

DIFFERENTIAL

1.8043 28.389

238.42 V2 21. sgs

279.01 LVl -17.24

(CC 1.2042

LNCH TIME L-! TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 52 D 2426.$8 -3,72 63.32 181.98 137,47 lS 32 32 1428.E 14.59 47.40

16 12 40 2212.24 1,54 49,07 I07.03 130.28 IG 49 32 1212.2 IT.30 30.59

17 59 56 1196,96 7,47 27.g? 191.48 123.42 18 31 21 897.D 20.40 7.12

20 25 20 1441.30 14,36 367.44 IgS.52 ||6.4? 20 49 22 441.S 24,02 334,22

22 2 43 1128.38 19,63 336.?9 107,97 111.57 22 21 31 12D.4 26.79 311.93

23 8 12 8203.81 14.35 298.71 19S.SE 116.47 24 St 36 5603.8 24.02 2T3.50

22 59 18 8231.82 ?.47 294.?g 191.46 123.42 24 43 10 6231,8 20.40 273.94

CCRRECTIONI MID-COURSE EXECUTION ACCURACY DIGIT DETERMINATION ACCURACY

SGT 1061.7 SC_ 115,J 363 428.1 8T 18.0 SR 28.3 SS 16.4

ROT -.lETS RRF ,1724 RTF -.8646 CRT .$236 CR8 -,8000 COT .0722

$GB 1227.4 R23 -.0467 R13 .8684 LSA 32.8 NOA 18.1 1SA 2.0

8;| 1060,0 $02 008.3 THA 173,72 EL! 30.5 ELE 14.4 ALF 65.g8

TOE -.13g5 TRA -.5034 TC3 .63?? BAU ,1061

RDE -.3469 iRA .1312 RE3 .0620 FAU .0g411

FOE -.3238 FRA .8740 FC3-6.$669 BOP 1422

BOO .373g BRA .5202 BC3 .6399 FOP 638
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DAY[ NAY RS |671

NELI¢CENTRIC CONIC

RL 151.60 LAL -.OO

RP ROT.IS LAP -1.S|

RC 85,104 GL -IS.11

PLANCTO¢[NYRIC CONIC

¢3 It.OlD YHL S.4?I

LNCN AZNTN LNCN TIME

SO.DO 14 $1 43

60.00 16 12 44

TO.O0 18 O 46

S0.00 20 29 45

13o23 21 54 33

100.00 23 It ST

110.00 26 D 14

LOL 141,04 VL

LOP 354.80 VP 84,360 GAP 12.DO AZP 11,4g TAL 11,60 TAP ||O.|S RCA ISI,DZ APO 236.51 V2 24,$8!

GP -_.25 ZAL 74.?| ZkP 141.i3 IT| tl4.iY ZAE |?_.14 ETE 3S3,76 |AC IG.43 ETC R71.98 LVI -!?.|0

DLA -Gi.Ol RAL S81.01RAD IS3g,! VEL ll,4gl PTN 6,34 VNP 1.052 DPA -1?,S1 RAP 3IS.SS [CC t.till

L-I TIN[ INJ LAT INJ LONG INJ RT AGE INJ AZNTN INJ TIRE PO CST TIM INJ Z LAT INJ 2 LONG

241G,99 -3.24 lE.92 161.44 13Y.49 IS 3| D 141Y.0 15.08 46.9?

2201,4Y |,Ol 48,S6 186.45 |30.26 12 49 _S |201,5 l?,T4 30.02

1883,20 Y.IT 27.26 12D,95 123.3E 18 32 II 823.S 20.83 i,31

1417.00 16,06 3S6.00 166.0g 116.08 20 53 22 4tT,O 24.S3 $32.G0

1144.?5 12.62 338.10 127.31 111.36 22 13 32 144.7 27.02 313.18

21111,Sl 15,06 215.28 lgS,Ot 1|6,08 24 S$ 36 S179,5 24,93 271,87

G218.46 Y.6? 294.08 190.95 IE3.32 24 43 53 $218,5 20.83 273.14

FLIGHT TIRE 1)4,00 ARRIVAL DAVE OCT 2 1271

O|iTANCE 331.IYO EARTH YO NARS

31,i50 GAL 2,13 AZL 91.36 MCA lOl.?S INA 163.80 [CC .220Y4 INC 1.5984 V! 28.389

DIFFERENT IAL CORR[CTIOI_!

TOE -,1416 TMA -.4989 TC3 ,8200 BAU .|004

ROE ".3416 RRA .1296 RC3 .04_2 FAD .GIGS1

FOE -.3504 FR& .9092 FC3-?.0226 6iF 1466

20[ .3690 iRA .5164 6C3 .6214 FSP 689

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT t020.4 iGR 614.3 SG3 433,5 it 16.3 6R 28.4 $8 17.2

RRT -,1316 RRF .1838 RTF -,6469 CRT ,5321 CR6 -.$113 CiT .0424

3;8 1223.3 R23 -.OSg7 R13 .6621 LSA 33.t NSA 18.3 66A 2.t

$01 IOS$.O $62 606,3 THA |?3.54 ELI 30.6 EL2 14.4 ALF 65.18

LAUNCH DATE NAY 28 1971 FLIGHT TIME 136.00 ARRIVAL DATE OCT 11 19TI

HELIOCENTRIC CONIC

ML IS1.60 LAL -.DO

RP 207.80 LAP ,t.48

RC 86.843 GL -15.16

PLAN[TOCENTRIC CONIC

C3 11.778 VHL 3.432

LNCH AZHTH LNCH TIRE

SO.O0 14 51 18

DO.DO 1G 12 43

70.00 18 I 35

80.00 20 34 5

62.55 21 47 $6

100.00 23 16 57

110.00 23 1 1

DISTANCE 335.169

LOL 246,04 VL 32,604 GAL E.14 AZL 91.58 HCA !10.01SNA

LOP 366.05 VP 24.281 GAP 11.7T AZP 89.46 TAL 12.03 TAP

GP -2.74 ZAL 74.42 ZAP 148.04 ET$ 184.56 ZA( 173.74 ET[

EARTH TO NAR$

|92.9S ECC .2173B INC !,5783 Vl 29.389

122.04 RCA 151.01 APO 234.69 V2 Z6. SGS

359.71 ZAC 96.43 ETC 278.93 LV! -16.95

DLA *2g,17 RAL 327.70 RAD 0638.g VEL 11.483 PTN 6.53 VNP 4.902 DPA -17.76

L-I TIME 1NJ LAT ;NJ LONG INJ RT A$C INJ AZNTH INJ TIRE PO CST T]M

2406.17 -2.80 62.55 180.93 137.51 15 31 26 1408.2

2191.60 2.44 46.08 185.97 130.24 |G 49 14 1191.6

18TI.38 8.42 21.61 190.44 123.22 16 32 46 871,4

1393.89 15.77 354.62 194.66 115.68 20 S? 18 393.6

H56,71 20.11 339.08 196.68 111.58 22 7 13 156.7

6156.10 15.77 293.89 194.68 115.68 24 59 33 5156.1

6206.24 8.42 293.4_ 199.44 12_.22 24 44 27 5201.2

RAP 328.10 [CC 1.1g38

INJ 2 LAT INJ 2 LONG

IS.49 46.57

18.14 29.49

21.21 5.57

25.00 331.02

27.23 314.11

25,00 270.29

21.21 272.40

DIFFERENT IAL CCRR[CTION6

TOE -.1421 TRA -.4922 TC3 ,6018 BAU ,0948

RD[ -.3662 MRA *1280 RC3 .0311FAU *10400

FOE -.3778 FRA .9445 FCS-7.G444 66P |485

BDE .3649 ERA .5086 BC3 .8024 FSP 742

LAUNCH DATC NAY 28 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.OD

RP 207.94 LAP -1.46

RC 88.616 GL -15.19

PLANETOCENTRIC CONIC

CS 11.498 VHL 3,391

LNCH AZNTH

SO.D0

60.00

?O.OD

80.00

62.0!

lO0.OO

110.00

DIFFERENTIAL

YDE -.14_| TNA -.d839

ROE ".$310 RRA .1288

FDC -.4053 FRA .9898

DOE .$603 ERA .5002

LAUNCH DATE NAY 28 1971

HELI(XENT RIC CONIC

RL 151.00 LAL *.00

RP 208.08 LAP *i.43

RC 90.421GL -15.22

PLANETOCENTRIC CONIC

C3 11.240 VNL 5.353

LNCfl AZNTN LNCH TIME

50.00 14 SO 25

• 0.09 16 12 29

?0.00 18 2 40

80.00 20 42 14

81.58 21 38 3

IOO.O0 23 25 6

110.00 23 2 6

NID-COURS[ EXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

SGT IOS4,G 6GR 616.6 663 422.5 ST 18,4 SR 28,S S$ 17.g

RRT -.|368 RRF ,|999 RTF -.6309 CRY .5383 CR8 -o8219 CST ,017D

SGB 1219,T R23 ".0720 R13 .6372 LSA 33.4 NSA 18.4 SSA 2.1

SG1 105g.6 SG2 GO4.0 THA 173.26 EL! 30.6 EL2 14.4 ALF 64.6?

FLIGMT TIME tS6.O0 ARRIVAL DATE OCT 13 tg?t

DISTANCE 339.188 EARTH TO MARS

LOL 246.04 VL $2.581 GAL 2.16 AZL 91.56 HCA 111.28 6MA 192.16 ECC .21425 INC 1.5849 Vl 29.389

LOP 357.31 VP 24.205 GAP 11.45 AZP 89.43 TAL 12.24 TAP 123.51 RCA 150.99 APO 233.34 VZ 26.349

GP -2.84 ZAL 74.14 ZAP 146.51 ET8 184.46 ZA[ 174.67 ET[ 346.47 ZAC 96.37 [TC 278.88 LVI "16.79

DLA -29.30 RAL 327.41 RAD 6668.8 VEL 11.471 PTH 6.52 VHP 4.75? DPA -17.97 RAP 327.87 ECC 1.1692

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

14 50 52 2400.14 -2.40 62.2t 180,45 137.53 15 30 53 1400.1 15.88 46.2t

16 12 38 2182.64 2.84 47.66 185.48 130.22 1S 49 0 1182.6 18.51 Zg. OI

16 2 12 1880.31 8.83 26.02 Isg.g6 123.13 16 33 13 660,3 21.56 4.90

20 38 16 1371.27 18.43 353.28 194.31 115,29 21 I 8 371.3 15.43 329.50

21 42 30 1165.45 20.32 $39,82 196.09 111.57 22 I 55 165.4 27.42 314.79

23 21 8 8133.78 18.43 292.58 194.31 115.29 25 3 E2 5135.8 25.43 268.78

23 t 59 6195.18 8.85 292.84 189.96 123.13 24 44 54 5195.2 21,56 271.75

CCRRECTIONS HID-COURSE EXECUTION AccuRACY ORBIT D[TERMIMAT|ON ACCURACY

YC3 .5818 2AU .0893 8GT 1045.1 SGR SIO.g 5G3 513.2 ST 18.5 SR 28.2 SS to.6

RE3 ,Dle4 FAU ,lDg4O RNT -.1421RRF ,2148 RIF -._.$A CRY ,_444 _ -.6308 CSI -.DUDS

FCS*8.2371ESP 1475 SG8 1210.5 R23 -.0847 RI3 .8250 LSA 33.7 MSA 18.5 $SA 2.2

6C3 .5820 FSP 798 SO! 1050.5 SG2 801.6 THA 172.92 ELI 30.5 EL2 14.5 ALF 64.29

FLIGHT TIME 140.00 ARRIVAL DATE OCT 15 1971

D[3TANCE 343,195 EARTH TO MARS

LOL _41,04 YL 31.5_1GAL 2,16 AZL 91.S$ NCA 112,$2 6NA 111,44 ECC .21134 INC 1.5615 Vl 2g.SEg

LOP 368.50 VP 24.132 GAP |1.15 AZP 89.41 TAL 12.44 TAP 124.g5 RCA 150.98 APO 251.g0 V2 26.352

GP -2.gs ZAL 73.6g ZAP 144.90 ETS 184.35 ZAE 175.63 ETE 340.16 ZAC g6.31ETC 278.82 LVI -16.62

OLA -2g.41RAL 32T.IS RAD 6638.7 VEL !1,460 PTH 8.51VHP 4,619 DPA -18.17 RAP 327,61ECC 1.1850

Lol TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CET TEN INJ 2 LAT ]NJ 2 LONG

2392.$7 -2.03 61.gl 180.01 137.54 IS 30 18 1392.9 16.23 46.88

2tt4.56 _.19 4T.2T 185.02 130.20 10 42 43 1174.6 18.83 26.58

IS50.45 g,20 25.49 189.51 123.04 18 33 31 850.5 21.86 4.30

1350.33 17.03 $52.02 193.95 114.g0 21 4 45 350.3 15.82 318.07

1171.60 20.51 340.35 195.53 111.54 21 ST 34 171.6 27.56 315.28

6|12,84 17.03 291,_9 193.95 114,90 25 6 59 5112.8 25.82 267.34

6185.31 g.20 2g2.31 18g.51 123.04 24 45 12 5_85.3 21,86 271.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT t032.g SGR 609.1SG3 545.3 ST 18.5 SR 28.1 S$ |g.4

RRT -.1476 RRF .2312 RTF -.59T? CRT .5510 CRS -.83gl CST -.0298

SGB t199.2 R23 -.0ggl RI3 .6009 LSA 34.1NSA 18.5 $SA 2.2

SGI 1038.8 SG2 5gg.1THA 172.53 ELI 30.5 EL2 14.3 ALF 63.93

DIFFERENTIAL CORRECTIONS

TOE -.1422 TRA -.4TS2 TC3 ,5550 BAU .0833

RDE -.3201 RRk .1264 RCS .0045 FAU ,11502

FOE -.4646 FRA 1.0194 FC3-8.8589 OSP 1450

BDE .3667 BRA .4915 BC3 .5556 FSP 853
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM GATE NAY II 1171

HELIOCENTRIC ¢QN1C

RL lit.SO LAL -.0_

mP 2Ol.14 LAP -t,4l

RC R2.151 GL -18.23

PLAM[TOCEMTRI¢ COMIC

C3 If.DOt VHL 3,311

LNCM AZRTH LMCN TIME

SO.Q0 14 49 Sl

80.00 18 12 15

TO.DO 18 2 l?

80.00 20 43 SI

81.2S 21 34 27

|GO.DO 23 28 A3

lID.DO 23 2 14

FLIGMT TIN( til.O0 ARRIVAL DATE 0C7 I? 1171

OIITANCE 347.1)1 [ARYN 70 MARl

LOL 141.04 VL ll.413 tkL l.ll AlL it. S4 MCA 113.77 INk RIO.T? [¢C .!01t4 INC 1,8377 Vl 2l.)lt

LOP $5i.81 YP 14,Oil GAP 10.t5 AlP ll,)l TAL 11,11 TAP 111.)1 RCA 150,97 APO 230.58 V2 21.113

GP -3.0i ZAL T3,il lAP 143.31 [Ti ll4,1S ZA[ IYl. S? EYE 311.1l ZAC 9i.23 (TC 271,15 LVI -IS.43

OLA "lt. SO RAL ill.tO tAI 1130.1 _[L t|,4|l PTM I.SD

L-I TIN[ liJ LAT IRa LONG IRa RT MK INJ AZNTH

I$il.$S -t.?O it.14 l?l. St |3?,IS

lilT,41 ].51 41.9] 114.59 13Q.17

1841.?8 9.52 tS.02 189.08 ttl,il

1331.11 IT.St 310.81 tl3.$1 114.$3

1175,59 _O.(d; 340.72 IRS.01 111.51

Iog3,s9 t?.Si liO.13 193,61 t14.S3

11741.14 I,Sl lit.iS Ill. OR |ll,II

VHP 4.487 OPA "18.$t RAP 327.31 ECC !.1110

|MJ TIN( PO {IT 71M INJ 2 LAT lNJ 2 LONG

IS It 44 1308.3 16.S4 45.58

II 48 13 !167.4 1g.12 28.19

1833 Sg 841.8 22.13 3.??

21 8 1 331.2 26.17 326.T5

21 54 3 171.R 27.72 315.81

28 10 11 SOl3.? 26.17 288.02

14 45 lO S176.6 22.13 270.S9

DIFFERENTIAL ¢OIR[CTIOMI MID°COURSE [XECWT|_ AccuRACY ORBIT DETERMINATION ACCURACY

TOE -.1421 TRA -.4lit TC3 .Slil Id_ .OT?| SGT loll.4 IG_ 117.4 8G3 lTl.9 ST 10.5 iR 26.0 Ss 2D.I

RD_ -.3213 RRA .t143 RE3 -,0113 ;iV .tlOH RIT -.ISl4 RNF .1414 RT_ -,i?Z4 CRT .SIRS ORS -.i4?l CST -.giRl

Fit -,4852 FRA l.O_iY FC_'l,Sll4 lip 1410 SGI tSi4,1 ill ".1111 R13 .SAil (iA 34.4 M_A li.S iRA 1.2

lot .3113 iRA .4114 iEi ,$14i FIR ill tll t_l.I I_ Ill.l TM_ I_.Ot ILl 3_,4 EL2 14.1 &LF 83.1$

LAUNCH GATE NAY II t971 PA.llkqT TIM( 144.10 A_R|VAL GATE OCT 19 1971

HELIOCENTRIC CONIC O|iTA_CE 3S|.ltl EARTH TO MARS

RL 151,40 LAL -.OOLOL 146.04 VL 31.449 SAL l.t7 &ZL gl,Sl HCA l|l. OI IRA RiO.iS k_C .10i14 INC 1.523? Vt 29.389

lP 2Ql.41 LAP -1.31 LOP 1.0i V4D l).tl4 GAP tO.If AlP it.3 ! TAL. 12.77 TAP 127.7t lEA 150.96 APO 129.38 Vl 28.294

NC 94.128 r,L -15,23 r,P -3.17 ZAL T3.41 ZiP 14t.ll iTS tl4.lS ZAI[ 177.3i IT[ lil. OI ZAC 91.20 ETC 278.67 LV| -18.22

PLANETOCENTR|C CONIC

C3 10.778 yHL 3,283 DLA -29.$? R&L 323.11 IM te_8.4 V_L 11.44_ PTN 6.4R V_P 4,3111_A -18.62 R_P 326.9? ECC 1.1774

IMJ TIM( PO CST TIM IMJ 2 LAT INJ 2 LONG

15 29 tO 13130.6 16.82 45.32

11 47 $9 1161.t 19.37 27.88

tl 33 38 834.3 22.35 3.31

l) 19 41 314.4 26.45 325.59

21 St 17 177.8 27.83 315.T1

lJ 13 3 5076.9 26.45 264.88

14 45 20 5169.2 22.35 27D.13

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT IiJ LONG [NJ RT _IC IMJ AZNTM

50.00 14 49 28 13JO,ll -1.41 61.40 179.21 |37.51

60.00 li 11 58 2111.14 3.71 4M.i3 184.28 130,15

?o.oo IR 3 4 1034.33 0.80 14.02 188.64 122.88

8D.O0 _ 40 54 1314.40 11.04 3.RI.t4 lt3.el _f4.20

8/.00 21 31 39 1177.62 20.83 34G.$4 lid. S4 1|t.46

100.00 2) 31 41 6071.91 ll,OS lit.t| !i3,19 114.20

!10.00 23 2 30 61(4.19 1.60 lit,44 til.ll Ill,iS

O:FFER[NTIAL CCRRECTICN8 MID-COUR3[ EME£UTI(_I AC(URACY

rOE -,1428 TRA -.4535 T{3 .4837 IAU ,Olll IGT t99.1 IDA 605,7 SG3 113.1

_E -,3188 RRA .1234 RC] -.0204 F_ ,127113 RRT ",till RRF .lIEI RTF -,1531

FOE -.4953 FRA l,OtOi FC-10.2021 RIP 1_1 |1| 1168.4 R23 -.1344 R13 .566|

ODE .34T3 ERA .4719 iC3 ,414l FIR i74 IGI IOmt.O I{2 514.l THA 171.61

LAUNCH DATE NAY Z4 1871 FLIER? TIN( 146.00

HELIOCENTRIC CONIC OIITAN([ 3ll.)Tl

RL 151.40 LAL -.O0 LOL 246.04 VL 31.4IT GAL 2.10 AlL it. St MCA 114.21

Re 208.58 LAP -1.35 LOP 2.31V_ l$.ili IdrP IO.ll AZP ll.33 TkL 12,11

RC 96.027 GL -15,21 _ -$.ll lAL ?3.29 ZAP 140,07 _rl 184.04 ZAE tT?.?!

PLANETOCENTRIC CONIC

C3 10.573 VHL 3.252 OLA -19.61 RAL 321.50 RAG MM3i,$ _qEL 11.43I PTH 1.4i

LNCH AZMTH LNCM TIME L-I 71ME INJ LAT |NJ LONG INJ IT ASC |NJ AZMTH

50.00 14 49 0 2371,$3 -I.11 41.19 ITl.ll 137,17

80.00 1_ 11 3? 2155.75 4.01 46.37 lOS,l] !30.13

?0.00 IS 3 0 1821.10 10.03 24.2t Ill.S8 121.ll

oR.OR ZO 51 10 130G,74 10.43 $40.00 Ill.17 113.t2

S0.85 21 29 33 ll/l,O0 20.iS 341.08 tl4.OI 111,41

tOO.DO 23 34 2 6013.27 10.43 Ill.it 192.97 ll$,tl

CAll? DETERMi_TIOM ACCURACY

ST 18.5 _ 2?.9 3S 20.9

CRT .$679 CR3 -.R541 CST -.0791

LSA 34.8 NiA 18.5 SSA 2.3

ELI 30.4 EL2 14.e ALF 83.23

ARRIVAL DATE OCT 21 lg?!

EARTH TO NANS

IN4 Ilt,lO ECC .20383 IIR 1.S015 VI 29.389

TAP |ll.17 RCA 130.93 APO 226.24 V2 26.274

IT( 202.57 ZAC gt,14 [TC 278,$9 LV! -1_.01

VHP 4.140 OPA -18.87 R4P 326.I0 [CO 1,1740

INJ TIN[ PO CIT TIN IMJ 2 LAT INJ 2 LONG

15 20 36 1375.5 |7.07 45.08

II 4T 33 1155.? 19,59 2_.5_

18 33 II 820.1 22.54 2.92

21 12 St 3OO.I 26.80 32A.S4

21 49 I! 178.0 2?.9_ 315.83

23 15 i SOtS,$ 26.68 263.91

I10.00 23 2 2t i|ll.$1 10.03 111.11 I IA.iO Ill.it _4 45 I 51t).0 _2.54 219.75

DIFFERENTIAL CCRRECTION8 NIO-CO_RIE EXECUTION ACCURACY OlllT 04[T[RRINATION ACCURACY

TO( -.1442 TRA -,4458 TC3 ,434| lAD .Gill lit t72.1 $1_ 104.1 3G3 i50.4 IT 18,1 8R 2?,? IS 21.1

NO[ -.3120 RRA .1228 R¢$ -.04?0 F4U .|$)$1 RRT -.1551 RRF .|114 RT_ -.!,.41 CRT .$?ll CNI -,1514 {11 -.IU$1

rOE -.52t5 FRA 1.1455 r¢-IO.Illl ISR 1301 SGI 1151.1 R23 °,1873 RI3 ,5401 LSA 35.t NSA 11._ ISA 2,3

BO_ .343? iRA .4122 SC3 ,4574 FIP I033 SGI $87,1 $G2 Ill,2 THA l?I.lt ELI 30,4 EL2 13.4 ALF $2.70

LAUNCN DATE MAY 28 1871 FLIGNT TIM( 14i,O0 ARRIVAL DATE OCT 23 1471

HELIOCENTRIC CONIC IIITklK[ 351.41g 2ANTN TO MARS

RL 151.60 LAL -.00 LOlL 141.04 VL 31.317 GAL 1.18 AlL 91.S0 NEA t|7.|1 IRA ltt,Di [C¢ .2DI69 INC 1,495D VI 29.3_t

RP 208.78 LAP -1.33 LOP 3.$R VP 23.161 GAP 10.00 AlP 8R.$1TAL t$.03 T4P 130.54 RCA IS0.$5 APO 22?.22 v2 26.254

RC g7.$55 GL -tS.19 GP -5.42 2AL 73.14 ZAP 131.31 ET$ 183.g4 ZA[ 17?,41 [T[ lSO,71 ZAC 9&.09 [TC 271,50 LVI -15.78

PLAM[TOCEHTRIC CONIC

C3 10.382 VNL 3,222 DLA -21,64 RAL 326.$$ RA| IG31.1 V[L 11.4_] FTH 1.47 VHP 4,12i OPA -19.14 RAP 326,19 (CC 1.1T09

LNCH AZMTH LNCH TIM( L-] TIN( ]NJ LAT IMJ LONI INJ RT A$C INJ A_MTN INJ TIME PO (I7 TIN INJ 2 LAT INJ 2 LONG

50.00 14 48 31 E371.20 -.94 11,00 IT1,$3 137,$? IS ii _ 1371,Z 17,28 44.8J

80.00 18 11 12 2151.21 4.21 41,11 11],41 130.11 11 47 ] 1151.2 19.77 2?.52

TO.G0 18 2 45 1823.0t 10,11 14,01 137,t4 121,77 |1 13 I 823.1 22.11 2.61

80.00 20 $2 23 1291,10 11.19 348.4| 112,64 113.71 l| 13 84 291.1 26,84 523.96

10,73 21 18 10 1171,11 !1.08 34D.91 Ig3.$9 111.34 It 47 4T 176.7 28,00 315.74

100,00 23 35 t$ i083.11 11.19 !17.18 Ill.14 113.71 IS 11 I $053.6 28.$4 283.24

110,00 23 2 11 $t$?.95 10.21 liD.14 li?,94 |_,T? _4 44 40 $158.0 22.69 2G9.44

DIFFERENTIAL CCRR[CTION8 NIG-CO_R$[ EXECUTION ACCURACY _I_BIT DETEININAT|ON ACCURACY

TO[ -.1457 TRA -.4354 T¢3 .37RT IAU .D131 8iT 138.9 31R 101.9 K3 _ll,2 iT 18.t IR 27.t 81 22,$

RDE -,3075 RRA .1223 RC$ -.Ol?! FAU ,139t3 RRT -.1311 RRF .3071 MTF -.4113 _T .5911 CRI -.8145 tiT -.1282

FOE -.5580 FRA I.!g01FC-tl,il?9 lip !136 I_i tl31,? _23 ".1841 R13 .lilt LIA 3S,S MSA 18.4 8SA 2.3

IOE .3403 iRA .4522 I¢$ ,3827 FIP liD1 IGI If_i.I IGI SRO,t TMA |_0.18 (Lt _0.4 EL2 13.1 ALF _.|R

tSl6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAT IR lift

HELIOCENTRIC CONIC

RL 161.60 LAL -.0O

mP 208.64 LAP -1.30

RC IS.RIO 6L -15.16

PLANETO¢ENTmlC CONIC

C6 10.204 YML 3.194

LNCN AZNTH LNCN TIME

50.00 14 48 1

10.00 11 10 43

70.00 18 2 18

60.00 20 32 19

60.71 R1 2? 26

100.00 23 35 11

110.00 23 I 44

FLIGHT TIME SSO,O0 AR21VAL DATE OCT 25 16TI

DIITANC[ 313.|58 [ARTN TO MARl

LOL 246.04 VL 31.360 GAL E,17 A|L 91,48 HCA |18,?S 3MA 10|.61 ECC .IRRYI INC 1,4801 Vt 21,)$6

LOP 4,80 VP 23,603 GAP 8,74 AZP 89,19 TAL 13,13 TAP 131,$8 RCA 130,R4 APO 226.22 V2 26.23R

6P -3.34 ZAL T3,03 ZAP lMl,13 ITS 163.83 ZA[ 176.30 [T( Z_9,/S ZAC 9R,03 [TC 278.40 LVI -IS.S3

OLA -29.65 RAL 326,20 RAO 6638.1 V[L 11.4|5 PTH i.4? VMP 4.017 DPA -19,43 RAP 325.75 ECC 1.16T8

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

23R?,57 ".?6 60,66 178.24 137.57 15 |T 22 1367,6 IT.45 44.T2

2147,54 4.36 4S.97 183.17 130.10 16 46 51 1|47.5 19.22 27.12

1812,50 10.35 23,21 187.61 IER.T3 18 32 3T 819.3 22.81 2.38

128R.11 18.83 348,10 192.29 113,81 21 13 45 288.1 22.92 3R3.61

1173.84 11.16 340.79 123.52 111.26 21 4? 0 173.0 R8.04 515.54

8042.63 10,83 287.3? 192.29 113,61 25 16 0 5048.8 26.92 262.89

6154,16 10.35 280.62 187,61 1_2.73 24 44 19 |154,2 22.81 269.20

DIFFERENTIAL CCRRECTION8

TOE -.1487 TRA ".4248 TC3 .3083 BAU .0438

ROE ".3030 RRA .1R18 RC3 0.0889 FAU ,14687

FOE -.5886 FRA 1.2578 FC-IR.4430 88P 1162

BOE .337R BRA ,4420 BC3 .3208 FSP 11?5

NID-C(_JR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 937.3 3_ 601.6 SO3 72T.t IT 18.? 8R 27.4 66 22.8

RNT -.1530 RRF .3286 RTF -.4466 CRT .6086 CR6 ",8675 CST -.1559

8GB 1113.8 R23 -.2166 R15 .4713 LSA 55.9 MSA IR.4 IRA 2.4

801 944.6 602 582.7 THA 170.72 EL! 30.4 EL2 13.A ALF 61.36

LAUNCH DATE MAY 28 19?1 FLIGHT TIME 152.00 ARRIVAL DATE OCT 27 t9?l

HELIOCENTRIC CON/C

RL 151.60 LAL -.GO

RP 209.14 LAP -1.27

RC 101,892 GL -15.11

PLANET()CENTRIC CONIC

c3 10.039 VHL 3.168

LNCH AZNTH LNCH TIME

50.00 14 47 30

60.D0 16 10 10

70.00 18 I 41

80.00 20 50 58

80.75 21 2T 22

100.00 23 33 50

110,00 23 1 ?

DISTANCE 367.888 EARTH TO MARS

LCL 246.04 VL 32.333 GAL 2.1? AZL 91.47 MCA 119.99 SMA 188.18 [CC .19788 INC 1.4650 Vl 29.389

LOP 6.04 VP 23.746 GAP 9,47 kip 89.2? TAL 13.21 TAP 133.20 RCA 150.94 APO 225.41 V2 26.209

GP -3.68 ZAL 72.94 ZAP 134.85 ETS 183.72 ZA( 175.27 ETE 218.00 ZAC 95.98 £TC 2T8.29 LVI -15.27

OLA -29.63 RAL 326.09 RAD 6638.1VEL 11.408 PTH 6.46 VHP 3.913 DPA -19.73

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN

2364.61 -.61 60.73 177.97 137.57 15 26 55 1364.6

2144.67 4.51 45.83 182.89 130,09 16 45 55 1144.7

|8|6.11 10.45 23.67 187.30 122.70 18 31 57 816.7

1285.81 18.84 348.08 191.93 !13.60 21 12 24 285.8

1169.39 2|.24 540.49 192,98 111.17 21 46 52 169.4

6048.32 18.94 287.35 191.93 113.60 25 14 58 5048.3

8151,52 10.45 290.49 187.50 122.70 24 43 39 5151.5

RAP 325.26 ECC 1.1652

INJ 2 LAT INJ 2 LONG

17.59 44.58

20.03 26.96

22.69 2.21

26.92 323.39

28.07 315.22

26.92 262.8?

22.89 26R,04

DIFFERENT lAb CCRI_CTION8

TDE *.1453 TRA -,4077 TC3 .2S63 BAU .0376

RDE -.2991RRA .1214 NO3 -.||340 FAU .16419

FDE -.6286 FRA 1.2760 FC-13.2970 BRP 1001

BDE .3325 8RA .4254 8C3 .2794 FSP 1232

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURAEY

$GT 902.6 8GR 601,2 SG5 769.R ST 18.3 SR 27.3 88 23.8

RRT -.1544 RRF .3532 RTF -.4125 CRT .6146 CRS -.8770 CST -.1835

SOB 1084.5 R23 -.2438 R13 .4434 LSA 36.3 MSA 18.0 SRA 2.4

SO1 910.9 SO2 588.6 TNA 169.86 EL1 30.2 EL2 13.1ALF 61.90

LAUNCH DATE MAY 28 1971 FLIGHT TIME IS4.00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.00

RP 209.34 LAP -1.24

RC 103.900 GL -15,06

PLANETOEENTRIC CONIC

C3 9,865 VHL 3.144

LNCH AZMTN LNCH TIME

50.00 14 47 0

60.00 16 9 35

TO.DO 18 0 52

80.00 20 A8 19

80.88 21 28 2

100.00 23 31 10

110.00 23 0 19

DISTANCE 371.788 EARTH TO MARS

LOL 246.04 VL 32.312 GAL 2.17 AZL 91.45 HCA 121.23 SNA 187.78 ECC .19620 INC 1.4495 Vl 29.389

LOP 7.28 VP 25.689 GAP 9.22 AZP 29.25 TAL 15.27 TAP 134.50 RCA 150.94 APO 224.62 V2 26.186

GP -5.81 ZAL 72.89 ZAP 133.05 ETS 185.60 ZAE 173.88 ET[ 210.92 ZAC 95.22 ETC 278.18 LVI -14.99

DLA -29.60 RAL 326.02 RAD 6638.0 VEL 11.401 PTN 6.45 VMP 5.815 DPA -20.04

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TEN

2382.36 -.50 60.85 177.75 137.57 15 26 23 1562.4

2142.68 4.59 45.74 182,63 150.08 16 45 17 1142,7

1815.29 10.50 23.59 187.02 122.69 18 31 8 815.3

1290.29 18.71 548.56 191.56 113.70 21 9 49 290.3

1163.24 21,29 340.08 192.69 111.0T 21 47 25 165.2

6052.81 18.71 287.65 191.56 113.70 25 12 5 5052.8

8150.15 10.50 290.42 187.02 122.89 24 42 49 5150.1

RAP 324.74 [CC 1.1627

INJ 2 LAT INJ 2 LONG

17.70 44.47

20.11 26.85

22.93 2.13

26.85 323.91

28.07 314.76

26.85 283.10

22,93 288.95

DIFFERENTIAL CORRECTIONS

TOE -.1545 TRA -.4021TC3 .1446 8AU .0263

ROE -.2944 RRA .12IT RC3 -,1372 FAU .16075

FOE -.R446 FflA 1.3408 FC-14.0774 66P 977

80[ .3325 2RA .4201 2C5 .1993 FSP 1319

LAUNCH DATE MAY 28 1971

NELIOCENTRIC CONIC

RL 151.60 LAL -.00

RP 209.55 LAP -1.21

RC 105.233 GL -14.29

PLANETOCENTRIC CONIC

¢3 g. T41 VHL 3.121

LNCH AZNYM LNCN TIME

50,00 14 46 30

60.00 16 8 55

70.00 l? 52 54

80.00 20 44 44

61.08 21 29 24

100.00 23 27 36

110.00 22 39 20

MID-COURSE EXECUTION ACCURACY

8GT 893.2 $GR 800.5 SG5 908.9

RRT -,1538 RRF .3758 RTF -.:.00

658 1076,2 R25 ".2958 RI3 .5729

SGI sgg.6 SG2 590.6 THA 170.92

FLIGHT TIME t36.00

DISTANCE 573.918

LOL 246.04 VL 32.291 6AL 2.15 AZL 61.43 HCA 122,47 8HA |87.42 ECC ,19466

LOP 6.51 Vfl 25.654 GAP 8.27 kip 89.23 TAL 13.30 TAP 155.77 RCA 150.94

GP -5.95 ZAL 72.86 ZAP 131.21 ETS 183.48 ZAE 172.58 £TE 206.29 ZAC 95.87

OLA -29.54 RAL 325.g7 RAO 6637.9 VEL 11.595 PTH 6.45 VHP 3.725 DPA -20.5T

L-I TIN( INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME PO CST TIN

2580.75 -.42 60,5T 177.55 137.57 15 25 51 1560.8

2141.48 4.65 45.68 182.41 130.08 18 44 37 1141.5

1815.05 10.51 25,58 186.76 122.69 18 50 9 815.1

1298.27 18.50 348.85 191.19 113.87 21 6 22 298,5

1135.33 21.32 339,42 192,43 110.95 21 48 39 155.5

6060,T8 18,SD 288.12 1g1.19 113.8T 25 8 37 5080,8

6149.91 10.51 260,40 186.76 122,69 24 41 50 9149.9

DIFF[RCNTIAL CORRECTION8

TDE -.1596 TRA ".3919 TC5 .0389 BAU .0210

RDE -.2900 RRA .1220 RC3 -,1631 FAU ,167?2

_OE ",6682 FRA 1.4011 FC-14,9069 BSP 8gl

8DE .3312 8RA .4104 BC3 .1676 FSP 1398

ORBIT OETERNINATION ACCURACY

ST t8.9 SR 27.1 $S 24.2

CRT .6422 CR5 ",BT_9 Ci/ °,_IUI

LSA 36.6 HSA 18.3 $SA 2.4

£L1 30,4 EL2 12.9 ALF 5g,B?

ARRIVAL D_TE OCT 31 19T1

EARTH TO MARS

INC |.4336 V] 29.389

APO 225.90 V2 20.162

ETC 278.05 LVI -14.70

RAP 524.18 ECC 1.1603

INJ 2 LAT INJ 2 LONG

17.78 44.40

20.16 26.?9

22.94 2.11

26.?2 324,46

28.06 314.17

26,?2 265.?4

22.94 268.94

ORBIT DETERMINATION ACCURACY

ST Ig.2 SR 26.9 S$ 24.8

CRT .6633 CRS -.8724 CST ".2365

LSA 36.9 NSA 18.4 SSA 2,4

EL1 30.5 EL2 12.7 ALF $8.66

MID-COURSE EXECUTION ACCURACY

80T B??,8 SGR 600.0 $03 850.2

RRT -,1121RRF ,5299 RTF -.28?2

808 1063.3 R23 ".5455 R13 .3011

$81 882.5 SG2 $93.1 THA 171.98

1517



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN O4TE NAY 28 1971

HELIOCENTRIC CONIC

RL 181,60 LAL -,0O

RP 206.76 LAP -l,18

RC 107.990 GL -14.91

PLANETOCENTRIC CONIC

C3 9.806 VNL 3.ODD

LNCH AZNTH LNCM TIN[

SO.DO 14 46 O

iO.0O 16 8 12

TO.00 17 38 44

80.00 20 40 28

81,36 21 31 31

tO0.O0 23 23 20

110.00 22 58 11

FLIGMT TIN[ 138.00 ARRIVAL DATE NOV 2 1971

DIITAN¢[ 360,OSi EAmTN TO MAR8

LOL 146.04 VL 36.872 GAL E.I$ AZL 91,42 MCA 123.70 8MA IlT.lO [CC .|B324 INC 1.4113 vt 26,389

LOP 9,TS VP 23,580 GAP B,TZ AZP 89,2t TAL 13,32 TAP 137,06 RCA IS0,94 APO 223,25 v2 26.137

GP -4,10 ZAL 72,81 ZAP |M.33 [T8 183.36 ZA[ lYO,?S [T[ 203.05 ZAC 95.81ETC 2?7.92 LVI -14.39

OLA -28,47 RAL323.95 RAD 6637,8 V[L 11.3D9 PTM 6,44 VMP 3,i3S DPA -_0.?| RAP 323.59 ECC 1.1581

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH ]MJ TIN[ PO CST TIM ]NJ 2 LAT INJ 2 LONG

2359,?9 -.37 60,33 117,3D 131,57 15 2S 19 13S9,8 !1,82 44,35

2141.07 4.66 45.66 162,21 130.06 16 43 54 1141.1 20.17 26.78

1815.94 10.48 23,63 286,52 122.69 18 29 O 616,9 22.61 2.17

1308,99 18,20 Z4B,St 19D,82 114,09 21 2 IT 309,0 26,55 323,21

1145,59 21,33 338.T1 192,20 110,82 21 SO 36 145,6 28,01 313,44

6071.50 18.20 288.78 190.82 114.09 25 4 32 5071.5 28.S3 264.48

6150,80 10,48 290,45 188,52 122,69 24 40 42 5150,8 22,91 268,99

DIFFERENTIAL C_RRECTION8

TDE -,1651 TRA -,3803 TC3 -,0744 BAU ,026_

ROE -,2856 RMA ,1224 RE3 -o1909 FAU ,17497

FDE -.6910 FRA !.4605 FC-IS.7683 BSP ?93

BOE ,3299 BRA ,3993 BE3 ,2049 FSP 1471

LAUNCH DATE MAY 28 1971

HELIOCENTMIC CCNIC

RL 151.80 LAL ".00

RP 2og.gg LAP -1.15

RC 110.071 GL -14.83

PLANETOCENTRXC CONIC

C3 9,48| VHL 3.079

LNCH AZMTH LNCH TIME

50.00 14 45 29

GO,Q0 19 ? 26

70.00 17 57 25

80.00 20 35 45

81.73 21 34 27

100.00 23 18 37

110.00 22 56 52

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 864,6 6GR 600.3 SG3 892,8 8T 19.5 8R 26.7 88 25.2

RRT -.0833 RRF o4251 RTF -,1862 CRT .6841 CR8 -.8?20 CST -.2634

6GB 1052,5 623 -,3958 613 ,2168 LSA 37,2 MSA 18,4 SSA 2.S

601 867.3 SG2 596.3 THA 173.70 ELI 30.6 EL2 12.4 ALF 37.32

FLIGHT TIME 160.00 ARRIVAL DATE NOV 4 1971

DISTANCE 384.20!

LOL 246,04 VL 32,255 GAL 2.13 AZL 91,40 HCA 124,93 SMA

LOP 10.98 VP 23.528 GAP 8.40 AZP 89,2D TAL 13.32 TAP

Gp -4.23 ZAL 72.90 ZAP 127.43 ET$ 183.23 ZA[ 169.13 [T(

EARTH TO NARI

186,80 [EC ,19194 INC 1,4003 Vl 29,389

138,25 RCA 150,95 APO 222.95 V2 26,111

200.65 ZAC 95.73 ETC 277.78 LVI -14.06

DLA -29,37 RAL 325,96 RAD 6837.8 VEL 11,383 PTH 6,44 VHP

L-I TIN[ INJ LAT INJ LONG INJ AT A$C INJ AZMTH INJ TIME

2359.47 -,35 60,51 177,23 137.58 IS 24 49

2141,45 4.65 45.68 182.03 130.08 16 43 8

1817,94 10.40 23,74 186,31 122.72 18 27 43

1321.75 17.84" 350,29 190.47 114.34 20 ST 47

1133.68 21,33 33T.89 192.01 110.68 21 53 21

6084.27 17.84 289.36 190.47 114.34 23 0 I

6152.80 10.40 290.56 186.31 122.72 24 39 25

DIFFERENTIAL CORRECTIONS

TOE -.1706 TRA -.3682 TC3 -.1985 BAU .0376

60( -.2813 RRA .1230 RC3 -,2202 FAU ,18228

FD[ -.7127 FRA 1.5218 FC-16.6458 BSP 700

DOE .3289 ERA .3881 BE3 .2964 FSP 1551

MID-COURSE EXECUTION ACCURACY

8GT 856.5 8GR 601.1 $G3 936.1

RRT -.046! RRF ,4511 RTF -.0949

SGB 1046.4 623 -,4425 613 ,1146

8G1 857.4 SG2 599.8 TMA 176.37

FLIGHT TIME 162,00

DISTANCE 388.353

LAUNCH DATE MAY 28 1971

HELIOCENTRIC CONIC

3,553 DPA -21,07 RAP 322,88 ECC 1.1560

PO CST TIM INJ 2 LAT INJ 2 LONG

1339.3 17.84 44.34

1141.4 20.16 26,78

817.g 22.85 2.29

321.8 26.33 326.10

133.7 27.95 312.55

5084.3 26.33 265.37

5152.8 22.85 269.12

ORBIT DETERMINATION ACCURACY

ST 19.8 SR 26.5 SS 25.?

CRT .7030 CRS -.8713 CST -,2902

LSA 37.5 MSA 18.4 SSA 2.5

ELl 30.8 EL2 12.1 ALF 56.38

ARRIVAL DATE NOV 6 1971

EARrH TO MARS

RL 151.60 LAL -.00

RP 210.22 LAP -1.12

RC 112.177 GL -14.73

PLANETOCENTRIC CONIC

C3 9.363 VHL 3.080

LNCH AZHTH LNCH TIME

50.00 14 44 39

60.00 16 6 37

70.00 17 55 57

80.00 20 30 44

82.20 21 38 17

100.00 23 13 38

110.00 22 55 23

LOL 246,04 VL 32,239 GAL 2,12 AZL 91,38 HCA 126,16 8MA 186,53 ECC ,19075 INC !.3633 Vl 29.389

LOP 12,21VP 23,477 GAP 8,25 AZP 89,18 TAL 13.30 TAP 139,46 RCA 150,95 APO 222,11 V2 26,005

GP -4.40 ZAL 72,98 ZAP 123,30 ET8 |83.10 ZAE 167,41 [TE 198.79 ZAC 93,70 ETC 277.63 LVI -13.73

DLA -29,25 RAL 326.00 MAD 6637.7 TEL 11.378 PTH 6.43 VHP 3.476 DPA -21.44 RAP 322.30 [CC 1.1541

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2359,76 -.37 60.53 177.12 137.S7 15 24 18 133g,8 17.83 44.35

2142.58 4.60 45.73 181.88 130.08 16 42 ig 1142.6 20.11 26.85

1820.99 10.29 23,90 186,12 122.75 18 26 18 821.0 22.76 2.48

1335.99 17.44 351.15 190.14 114.63 20 33 0 336.0 26,06 327.08

111g.43 21,3D 336.82 191.84 110.53 21 56 36 11g,4 27.86 311.48

6098,50 17,44 290,43 190,14 114.62 24 55 14 5098,5 26,08 266.36

6155.85 10.29 290,72 186,12 122,75 24 37 59 5155.8 22.76 269.31

DIFFERENTIAL CORRECTIONS

TOE -.1737 TR4 -,3324 TC3 *,3226 BAU ,OSl2

ROE -.2771RRA .1234 6c3 -,2S19 FAU ,18994

FOE -.7405 FRA 1,3731 FC-17.5628 66P 591

80E .3271 8RA .3134 BE3 .4093 FSP 1617

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 846,6 SOR 602,7 $83 900,8 ST 19.8 8R 26,3 33 26.2

RRT -,0022 6RF °4182 RTF ,l.al? CRT ,7241 CR6 -.6736 ElY -._21S

SG8 1039,2 623 ",4782 RI3 -.0008 LSA 37,9 NSk 16.2 SSA 2.5

3G! 846.7 882 602,7 TNA 179.82 ELI 30.8 EL2 11.7 ALF 55.72

LAUN(M OAT( MAT 28 1871 FLIGNT TIME 164,00 ARRIVAL DATE NOV 8 1971

HELIOCENTRIC CONIC DIITANCE 392.314 EARTH TO MARS

RL 151,60 LAL -,DO LOL 246,04 VL 32,22§ GAL 2,10 AZL 91,37 HCA 127,38 6MA 186,29 [CC ,18967 INC 1,3838 Vl 29.388

RP 210,43 LAP -t,09 LOP 13,43 VP 23,42? GAP 8,02 AZP 8g,IT TAL 13,25 TAP 14D,64 RCA IS0,96 APO 221,63 V2 26.058

RC 114.307 GL -|4.81GP -4,38 2AL ?3,06 ZAP 123,$4 ETS 182,96 ZAE 165,64 ETE 197,31ZA¢ 95,63 ETC 277,48 LVI -13,3?

PLANETOCENTRIC CONIC

C3 g,253 VML 3.042 OLA -29.11RAL 326,07 RAD 6637,7 V[L 11.373 PTH 6.43 VHP 3,404 DPA -21.82 RAP 321.61 [CC 1.1523

LNCM AZMTN LNCM TIME L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LONG

50,00 14 44 20 2360,68 -,41 60,5? 177,04 137,57 15 23 49 1360,7 17,78 44.40

80.00 18 3 45 2144,46 4.51 45.83 181.T? 130.og 16 41 26 I144.5 20,04 28.g5

70,00 i7 $4 lg 1823,12 10.14 24,12 18s,g3 122,79 18 24 45 823.1 22,63 2.74

80,00 20 25 2g 1351.32 17.00 352.09 188.83 114.82 20 48 1 351.5 25,80 328.15

82.78 21 43 16 1102.00 21.26 335.52 lgl.72 110.37 22 ] 38 102.0 27.76 310.18

tO0.O0 23 8 21 6114.03 l?.O0 281,37 188,83 114,92 24 50 15 5i14.0 25.80 26?.42

110.00 22 $3 48 8159,98 10.14 280.g3 183,95 122.79 24 36 28 3160.0 22,63 26g.56

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TOE -.1834 TRA -.3427 TC3 -,4838 8AU ,0695 6GT 867,6 SGR 604,! SG3 1022,0 6T 20,5 SR 28.0 88 26.4

ROE -.2?23 RRA .1247 RC3 -.2824 FAU .1g660 RRT ,0538 RRF .5037 RTF .1123 CRT .74?4 CRS -,8651C$T -.3379

FOE -.?423 FRA 1.6347 FC-18.sgs4 66P $64 6GB 1057.2 623 .4917 R13 .1382 LSA 39.0 NSA 18.4 $SA 2.5

DOE .3283 BRA .3647 8C3 ,5619 FSP 170T 8G! 868.8 SG2 602.3 THA 4.2g ELI 31.1 EL2 11.4 ALF $3.80

IS18



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY ER 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.OO

RP 210,?0 LAP -1,05

RE 116.460 GL "14.49

PLANETOCENTRIC CONIC

C3 R.149 VHL 5.025

LNCH AZNTH LNCM TIN[

50.00 14 43 58

60.00 16 4 49

70,00 I? 52 33

80.00 _0 eO 9

63.93 21 49 85

100.00 23 3 1

110,00 22 52 O

FLIGMT TIME 189.00 ARRIVAL DATE NOV 10 1R71

OIRTANCE 396.679 EARTH TO MARl

LOL 24G,04 VL $t.211 GAL 2,09 AZL 91.35 HCA 122.61 8MA 189.08 ECC ,18999 INC 1.34T$ VI 29.380

LOP 14.69 VP 23,379 GAP ?.80 kip 82.16 TAL 13.19 TAP 141.80 RCA 150.97 APO 221.19 V2 29.030

GP -4.?3 ZAL 73,18 ZAP 121,56 [TS 192.81 ZAE 163.82 ETE 198.09 ZkC 95.57 ETC 277.39 LVI -$3.01

DLA -28.95 RAL 326.16 RAD 6637.5 VEL 11.369 PTH 8.42 VHP 3.33? DPA -22.21 RAP 320.69 [CC 1.1806

L-[ TIN[ |MJ bAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2362.21 ".49 60.63 176.96 137.57 15 23 20 1362.2 |T.?l 44.47

214?.15 4.40 45.95 181.67 130.10 16 40 36 1147.1 19.93 2T.Og

1830.24 9.95 24.40 185.90 122.84 18 23 4 830.2 22.48 3.06

136?.69 16.53 355.02 199.55 115.23 20 42 5? 367.9 25.50 329.2?

1080,66 21.20 333.92 191.62 !10.19 22 7 36 80.? 27.63 308.58

e130.40 16.53 296.35 189.55 t15.23 24 45 12 5130.4 25.50 268.55

6165.10 9.95 291.22 185.90 122.94 24 34 45 5165.I 22.48 269.88

DIFFERENTIAL CORRECTIONR

TOE -.1904 TRA -,3293 TC3 -,6487 BAU .0882

ROE -,2677 RRA .1258 RE3 ",3195 FAU .20560

FOE -.?SIR FRA !.7235 FE-19.2654 BSP 555

BDE .3285 ERA .3526 BE3 .7213 FSP 1786

MIO-COQR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 890.1 SGR 806.5 SG3 1064.4 8T 21,0 $R 25.? $6 26,6

RRT ,1177 RRF .5302 RTF ,2214 CRT .7680 CR8 -,8607 C8T -.3Sg?

8GB 1077.1 R23 .4857 RIS .2698 LSA $8.2 MSA 18.5 89A 2.5

8G1 895.4 892 598.8 THA 8,33 ELI 31.3 EL2 11.0 ALF 52.44

LAUNCH DATE MAY 28 1971 FLIGHT TIME 168.00 ARRIVAL OATE NOV 12 Ig?1

HELIOCENTRIC CONIC

RL 151.60 LAL -.00

RP 210.95 LAP -1,02

RC 118.637 ¢,4. -14.36

PLANETOCENTRIC CONIC

C3 9.053 VHL 5.009

LNCH AZMTN LNCH TIME

SO.O0 14 43 27

60.00 t6 3 90

?9.00 17 SO 39

80.00 20 14 A5

84.48 25 S7 47

100.00 22 5? 3?

110.00 22 90 6

DISTANCE 400.849 EARTH TO MARS

LOt. 241.04 VL 32.201 GAL 2.0$ AZL 91.$3 HCA 129.83 IRA 108.99 [CC .19?81 INC 1.3295 Vl 09.386

LOP 15.87 VP 25.$31 GAP 7.$8 kip 89.15 TAL 13.11 TAP 142o$$ RCA 150.98 APO 220.90 V2 26,001

GP -4.89 ZAL 75.35 ZAP 119,56 [TS 182.66 ZA[ 161.96 [T[ 195.07 ZAC 95.50 ETC 277.15 LV! -]2.65

DLA -22.7? RAL 326,28 RAO 669?.6 VEL 11.$65 PTH 6.42 VHP 3.274 OPA -22.61

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

2564.55 -.60 60.72 ]76.95 157.57 15 22 51 1364.5

2150,49 4.25 46.11 181.60 130.11 16 3g 41 1150.5

1850.32 9,72 24,73 185,68 122,g0 18 21 16 836.3

1584.99 16.O5 $54.10 199.29 !15.53 20 37 50 565.0

1093.75 21.12 331.91 191.55 110.00 22 15 21 53.7

6147.50 t6.03 293.38 189.29 115.55 24 40 5 5147.5

6171.18 9.72 291.55 185.69 122.90 24 32 57 5171.2

RAP 520.14 ECC 1.1490

INJ 2 LAT INJ 2 LONG

17.61 44.5?

19.80 27.28

22.29 5.45

25,$7 550.44

27.48 506.57

25.17 269.7|

22.29 2?0.29

DIFFERENTIAL CCRRECTIGN8

TOE -.1975 TRA -.5155 TCS -.8217 OAU .lOSt

ROE -.2652 RRA .1275 R¢3 -.3499 FAU .21051

FD[ -.7595 FRA 5.7997 FE-20.1323 BSP GO4

8DE .3289 BRA .5400 Be5 .8929 FSP 1863

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 924.6 SGR 609.8 893 1106.9 6T 21.4 5R 25.4 $6 26.8

RRT ,1825 RRF .5575 RTF ,3256 CRT .7871 CRS -.8955 CST -.$788

SG8 1107.5 RIS .4605 RIS .$878 LSA 58.4 NSA 18.6 SSA 2.5

5GI 955.8 SG2 592.S THA 11.54 ELl 31.5 EL2 10.7 ALF 5].13

LAUNCH DATE HAY 26 1971 FLIGHTTIME l?0.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CCNIC DISTANCE 405.024

RL 15].60 LAL -.00 LOL 246.04 VL 52.191GAL 2.04 AZL 91.31HCA 151.04 IRA

R@ 211.20 LAP -.99 LOP 17.09 VP 25.295 GAP 7.$7 kip 89.14 TAL 13.01 TAP

RC 120.836 GL -14.21GP -5.07 ZAL 75.51 2AP 117.54 £TS 182.50 ZAE 160.06 ETE

PLANETOCENTRIC CONIC

C5 8.962 VHL 2.994 DLA -28.57 RAL 326.43 RAO 9657.5 VEL 11.361PTH 6.41VHP

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME

SO.O0 14 42 56 2367.05 -.73 60.83 176.94 157.57 15 22 25

80.00 16 2 48 2154.58 4.07 48.51 181.56 130.13 16 38 43

?0.00 17 48 $8 1845.35 9.46 25.11 195.59 122.97 18 19 21

80.00 20 9 20 1402.72 15.50 $55.16 189.06 115.84 20 32 42

85.?8 22 9 6 1017.17 21.02 329.19 191.51 109,90 22 26 3

100.00 22 52 lz 8185.23 15.50 294.43 189.06 115.84 24 34 57

110.00 22 48 4 6178.21 9.46 291.93 185.58 122.97 24 31 2

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2044 TRA -.5002 TCS-I,OOR5 8AU .$291 SGT 971.6 $GR 613.5 $93 1148,4 ST 21.g SR 25.1SS 26.9

ROE -.2984 RRA .1286 RE3 -.3851FAU .21732 RRT .2489 RRF .$837 RTF ._.44 CRT .8058 CRS -.8491CS! -.3969

FOE -.7809 FRA 1.8873 FC-20.gg43 BSP 710 SGB 1149.1 623 .4272 R13 .4908 LSA 39.5 NSA 18.8 SSA 2.5

60E .5294 ERA .3266 BE3 $.0?75 FSP 1941 891 990.3 SG2 582.9 THA |3.85 ELI 31.7 EL2 10.3 ALF 49.80

LAUNCH DATE MAY 28 1971 FLIGHT TIME 172.00 ARRIVAL DATE NOV 16 1971

OI$TANCE 409.203 EARTH TO MARS

LOt. 246.04 VL 32.162 GAL 2.01AZL 91.29 HCA 132.26 8MA 18S.58 ECC .18630 ZNC 1.2889 Vl 29.389

LOP $8.30 vP 23,239 RAP ?,IS AZP 89.13 TAL 12.89 TAP 145,14 RCA 151.00 APO 220.15 V2 25,942

GP -5.24 ZAL 73.72 ZAP 115.51ETS 182.35 Zk[ 158.13 ET£ 193.42 ZAC 95.36 ETC 278.79 LVi -11.83

TC3-1.2014 BAU .1511

RE3 -.4217 FAU .2238?

FC-21.8341 BSP 860

BE3 1.2735 FSP 2015

HELIOCENTRIC CCNIC

RL 181.Q0 LAL "*00

RP 211.46 LAP -,95

RC 123,058 GL -14,05

PLAN[TOC[NTRIC CONIC

C3 8.8?6 VHL 2.97g

LNCH AZMTH LNCH TIME

50.00 14 46 24

60.00 16 I 43

?0.00 1? 46 29

80.00 20 3 54

88.04 22 28 34

100.00 22 48 46

110.00 22 43 33

DIFFERENTIAL CORREETION5

TOE -.2111 TRA ".2845

ROE -.2536 RRA .1304

FOE -.7593 FRA 1,9457

BOE .5300 BRA .5150

EARTH TO MARS

185.72 [CC .18702 INC 1.3090 Vl 29.389

|44.05 RCA 150.99 APO 220.46 V2 25.972

194.19 ZAC 95.43 ETC 278.g7 LVI -12.24

3.216 OPA -23.02 RAP 31g.37 [CC 1.1475

PO CST TIM INJ 2 LAT INJ 2 LONG

1367.1 ]7.48 44.69

1154.6 19.84 27.50

843.3 22.08 3.86

402.7 24.82 331.64

17.2 27.31 303.86

5165,2 24.82 270.91

5178.2 22.08 270.69

OLA -29.34 RAL 326,60 RAO 663?.5 VEL 11,357 PTH 6.41VHP 3,165 OPA -23.43 RAP 318.58 ECC t.1461

L*I TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

23?0.36 -.90 60.97 176.g6 137.57 15 21 55 |370.4 IT.32 44.84

2159.3? 3.86 46.$4 181.53 130.15 16 37 43 1159.4 19.44 27.?6

1851.26 9.17 25.$3 195.50 123.04 18 17 20 851,3 21.84 4.35

1420.9g 14.g6 356.24 ]88.86 116.15 20 27 35 421.0 24.45 332.86

6242.54 20,91 502.46 191.49 109,59 24 12 57 5242.5 27.11 27T.14

6193.50 $4.96 295.91 188.86 116.15 24 29 4g 5|83.5 24.45 272.14

6186.14 g.17 2g2.$6 185.50 ]23.04 24 2g 1 5186.1 21.94 271.17

MID-COURSE EXECUTION ACCURACY O_OIT OETERNINATION ACCURACY

SGT 1031.4 SGR 619.2 993 1189.3 9T 22.4 SR 24.8 SS 27.0

RRT ,3148 RRF .6102 RTF ,5116 CRT .8226 CRS -.8415 CST -.4107

SGB 1202.S R23 .3955 R13 .$752 LSA 38.5 MSA 18.? SSA Z.5

SG] 1057.6 SG2 572,3 THA 15.25 EL1 31.g EL2 9,g ALF 48.$3

1519



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 28 lITl

HELIOCENTRIC CONIC

RL 151,10 LAL -,DO

RP 211o?3 LAP -o92

RC 125.302 GL -IS.81

PLANETO¢ENTRIC CONIC

C3 8.?$1 VML 2ogRI

LNEN AZNTH LNCH TINE

50,00 14 41 52

60.00 16 O 35

?0.00 17 44 13

60.OO 19 58 28

90.00 22 17 35

lOO,O0 22 41 20

110.00 22 43 40

FLIGHT TIME IY4.0O ARRIVAL DATE NOV 18 ISYI

DIITANC[ 413.385 EARTH TO MARS

LOL 24D.04 VL |2.174 GAL 1.99 AZL 91.2T HCA 133,4T IMA 155.45 ECC .teSS7 INC 1.2tTt Vl 29.319

LOP IR,51 VP 13.|D4 GAP |,9l kip 89.15 TAL 12,75 TAP |4D.22 RCA 151.02 APO 219.85 V2 25.91|

GP -5,42 ZAL ?3.95 Z&P 115.46 [T$ 182.1S ZAE 154,1R (TE 192,75 ZAC 96.28 [TC 276.61 LVI -18.42

OLA -28.10 RAL 328.80 RAO 8|57,4 VEL 11.554 PTH D,41 VHP 5,114 DPA -23,R5 RAP 317,T? ECC 1.1448

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH IMJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

2374.25 -1.10 11,13 177.00 137.5T 15 21 26 1374.3 17,13 45.02

2164.86 5.82 4D.80 181.54 150.17 18 36 40 1164.9 19.22 28,06

1860.08 D.84 26.00 185.44 125.12 18 15 13 860,1 21.56 4.89

1439,73 14,38 357.34 188,88 |16,44 20 22 28 439.7 24.05 334.12

6279.14 18,71 304.26 180.69 111.80 24 2 14 S2TR,I 25.98 279,59

8202.24 14.38 288.82 |88.68 116.44 24 24 42 5202,2 24.05 273.39

6194.94 R,84 292.83 185.44 123.12 24 26 55 5194.9 21.56 271,71

DIFFERENTIAL CORRECTIONS

TDE -.2172 TRA -.2671 TC3-1.4043 EAU .1738

RDE -,2486 RRA ,1320 RE3 -,4102 FAU ,23048

FOE -.7576 FRA 2,0124 FC-22,6832 DSP 1047

BDE .3302 BRA .2960 |C3 1.4777 FRP 20?3

MID-COURSE [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1100,8 $GR 623,8 883 1229,8 3T 22.8 SR 24,4 SS 27,1

RRT ,3705 RRF .$364 RTF .5|90 CRT .8389 CR8 -,8353 CAT -.4276

8GB 12D5,4 R23 .3584 R13 .R471 LSA 38.6 NSA 18.? SSA 2.5

881 1154,8 882 |60,2 THA 16,16 ELI 32.0 EL2 9.5 ALF 47,39

LAUNCH DATE MAY 28 1971 FLIGHT TIM( 178.00 ARRIVAL DATE NOV 20 1971

HELI(XENTR;¢ CON IE

RL 151,60 LAL -,OO

RP 212.01 LAP -,89

RC 127.566 GL -13.7D

PLANET(XENTRIC CONlC

C3 8,721VHL 2.953

LNCH AZNTH LNCH TIME

50.00 14 41 19

60.00 15 59 23

10.00 IT 41 31

80.00 19 $$ 4

90,00 22 2 23

100.00 22 35 56

110.00 22 41 18

EARTH TO NARD

185,34 ECC ,18512 INC 1,2461 Vl 29.389

147,27 RCA 151.03 APO 219,65 V2 25.880

182.14 ZAC 95,20 ETC 276.42 LVI -10.99

DIDTAMCE 41T,572

LCX. 24S,04 VL 32,168 GAL I,RI AZL 91,25 HCA 134,68 8HA

LOP 20.72 VP 23,151 GAp 6.?6 AZP 89.12 TAL 12.59 TAP

GP -5,61ZAL ?4,22 ZAP 111.41 [T$ 181.87 ZA( 154,1T ST[

DLA -27.83 HAL 327.02 RAD 1137,4 VEL 11.550 PTH 6.40 VHP 3.070 DPA -24.27 RAP 316.94 ECC !.1435

L-I TIME INJ LAT INJ LONG IMJ RT A$C INJ AZMTH IMJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

2370.72 -1.32 81,32 177,07 137.56 15 20 58 1378.? 16.91 45.23

2171.04 3.35 47.10 IRI.56 130.19 16 55 34 1171.0 18.98 26.39

1869,72 R,48 21,R2 105,40 123,21 18 13 1 869,7 21.26 5.47

14|8.91 13,81 558.47 188.53 118.74 20 17 23 458.9 23.64 335.39

1041,92 17,40 329.51 190,25 112,85 22 lg 45 41,9 25.2A 305.22

6221,42 13.81 287,74 188,53 118,74 24 18 3? 5221.4 23,64 274.6?

8204,58 8.48 293,34 185,40 123.21 24 24 42 5204,6 21,26 272.30

DIFFERENTIAL CCRRECTION8

TOE -.2210 TRA -,2471 TC3-1.6092 BAU ,198S

RDE -.2443 RRA .1333 RC3 -.5012 FAU .23T27

FDE -,7642 FRA 2.0646 FC-23.5528 68P 1276

BD( .3294 8RA .2808 |C3 1,$854 FSP 2118

LAUNCH DATE NAY 28 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY C_61T DETERMINATION ACCURACY

8GT 1175.2 8DR 650,7 $83 1270.5 ST 23,0 SR 24,1 SS 27,2

RRT .4388 RRF *RS26 RTF .R588 CRT .8542 CRS -.8338 CST -.4320

AGE 1333,7 R23 ,3222 R13 ,7095 LSA 38.8 MSA 16,5 SSA 2.6

881 1216.3 882 547,2 THA 16,7R ELI 32.1 EL2 9.0 ALF 46.61

FLIGHT TIM( 178.00 ARRIVAL DATE NOV 22 1971

DISTANCE 421,75R EARTH TO NARD

RL 131.60 LAL -.DO

RP 212.29 LAP -.83

RC 129.850 GL -13.50

PLANETOCENTRIC CON|C

C3 8.651 VHL 2,941

LNCH AZMTH LNCH TIN(

50.00 14 40 45

60.00 15 30 g

70.00 17 39 23

80.00 19 47 40

g0.0D 21 SO 40

100.OD 22 30 32

110.00 22 38 50

DIFFERENT IAL CORRECTION8

TO[ -.2323 TRA -.2340 TC3-1.8111DAU ,2240

ROE -.23?S RRA .1311 RC3 -.5351FAU .E4ID8

FOE -.7090 FRA 2.1785 FC-24,1266 ERR 1455

8OE ,3324 ERA .2705 Re3 1.5565 FAR 2211

LOL 245,04 VL 32,183 GAL !,93 AZL 01,22 MCA 135,08 8HA 185,25 [CC ,18463 INC 1.2256 Vl 28,389

LOP 21,95 VP 25.107 GAP 6,57 AZP 88,12 TAL 12,42 TAP 140,30 RCA 151.05 APO 219,46 V2 25.848

GP -5,79 2AL 74,51 SAP 109,36 [TR 151,78 ZAE 152,18 (TE 191,60 ZAC 95,11 ETC 276,23 LVI -10.56

DLA -27,54 RAL 327.27 RAD 8857.5 VEL 11.347 PTH

L-i TIN( INJ LAT

2383.81 -I,50

21?7.91 3,04

lARD,25 8,09

1478.64 13.20

1081.59 18,35

8241.15 15.20

6215.t! O.O8

6.40 VHt_ 3.050 DPA -24.69 RAP 316.11ECC 1.1424

INJ LON4, INJ RT ASC INJ AZNTH INJ TIM[ PO CST TIN INJ 2 LAT INJ 2 LONG

R1.5) 177.1T 137.56 15 20 29 1383.8 18.67 45.46

4T,d3 I01.$1 150,21 16 34 2T 1178.0 18,70 20,76

27,08 105.38 125.30 18 10 43 880.3 20,93 6.11

559,62 188,41 !17.05 20 18 19 478.6 25,20 336,69

351.94 189,94 115,40 22 8 48 81,6 24,59 307.95

298.89 185.41 117,03 24 14 53 5241,2 23,20 2TS,g?

I03.90 125.50 125.30 24 28 2| 5215.1 20.g3 272,93

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATIOM ACCURACY

$GT 1291.5 $GR 835,5 SG5 IESS,I ST 24.0 SR 23,6 $3 2_.7

RRT ,4875 flRF ,6841 RTF ,_59 CRT .8668 CR| -.8U39 CRY -,42r7

8GR 1459,2 R25 .3060 RI3 ,74|9 LSA 36.3 RSA 19.2 $3A 2.6

SGl 1355.4 RE2 531.5 THA IS.t? ELI 32.5 ELI 8.7 ALF 44.31

LAUNCH DATE NAY 28 1971 FLIGHT TIME riO,DO ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC DISTANCE 425,050 EARTH TO MARS

RL 151,60 LAL -.DO LOL 24R,04 VL 52.158 GAL 1.88 AZL 81.20 HCA 137.08 |HA 185,10 DEC .18422 INC 1,2001 VI 29.369

RP 212,57 LAP -,02 LOP 23,13 VP 25.065 GAP 6,38 AZP 89,12 TAL 12,23 TAP 14R,3! RCA 151,07 APO 219,30 V2 25,015

RC 132,153 6L "13,20 _P "5,99 ZAL ?4,85 ZAP 107,31 ST8 151.59 ?AS 150,14 (TE 191,10 ZAC 95,01 ETC 276,04 LVI -10,12

PLANETOCENTRIC CONIC

C3 8.565 VNL 2,930 DLA "2T,22 RAL 52?,54 RAO R657,5 V[L 11,544 PTH

LNCH AZNTH LNCN TIME L'I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH |NJ T|N[

SO.DO 14 40 10 t389.48 -1.88 61.7T 17T.28 13T.55 15 20 0

60.00 15 56 SO 2185,$4 2.?1 4T,TD 181,8T |30,23 ID 83 16

70.00 17 36 49 1891.$8 ?.67 2?,68 185.4D 123.$8 18 R 21

80.00 !g 42 18 1498.T4 12.58 .T8 188.31 1t?.30 20 T 1?

go.o0 21 40 $4 1116.31 15.40 354.05 IRg. TI 114.02 21 S$ 50

tO0.O0 22 25 10 $261.25 12,55 300.06 188.31 11?.30 24 $ 31

110.00 22 36 15 6226,41 ?.67 294,51 IR5,4D 123.38 24 20 2

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD[ -.2383 TRA -,2153 TC5-2,1003 |AU ,2490 $GT 1508,6 8DR 642.5 8G3 1352,5

RD[ -.2322 RRA .1390 RE3 ".S743 FAU ,24605 RRT ,5554 RRF ,707R RTF *7485

FDE -.6791 FRA 2.2863 FC-24.8115 BDP I088 8GD 153R.1 R23 .2835 R13 ,?830

BDE .332? 6RA ,2362 |C3 2,1T74 PSP 2284 881 1447,0 SG2 524,5 THA 15,gT

8,40 VHP E,RR4 DPA -25,12 RAP 315,2T ECC 1,1413

PO CRT TIM INJ 2 LAT INJ 2 LONG

1389,5 16,5R 45,72

1185.3 18.3g 2g.t?

891.8 2D.S? 6.?9

488.? 22.74 SS8.01

118,5 23.88 310.31

5261,3 22.?4 2??.25

5226.4 2D.57 273.62

ONSIT DETERMINATION ACCURACY

8T 24,4 SR 23,2 $S 26.4

CRT ,8?89 CR8 -,TS62 CST -,4246

LSA 58.1MSA 18.4 SSA 2,6

EL! $2,6 EL2 8.3 ALF 43.2?

t520



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 68 1071

HELIOCENTRIC CONIC

IL 191,80 LAL *.00 LOt. R40,04 YL

RP 212.86 LAP -.?8 LOi I 24°85 VP

RC 134.475 GL "13.05 GP "0,18 2AL

PLANETOCENTRIC CONIC

C3 8.523 VHL E.919

LNCM A2NTM LNCH TIME

50.00 14 39 34

60.00 15 $5 28

70.00 I? 34 g

80.00 lg 38 S?

go.oo 21 31 S?

100.00 22 19 46

FLIGHT TIN£ 182,00 + ARRIVAL DATE HOV 18 18ft

DISTANCE 450.t42 EARTH TO MAR8

3t.llS GAL 1,86 AZL 91o10 HCA 138.20 8HA Ill,It ECC ,18387 INC 1.1758 VI 29.388

25.0E3 GAP 8,19 AZP 89.12 TAL 12.02 TAP 150.30 RCA 151,09 APO 219.18 V2 25.702

73.17 ZAP 105o68 EYS 181.5R ZA[ 148,11 ETE 190,95 ZAC 94.91 [TC 275.85 LV! -9.97

OLA -26.88 RAL 527.85 RAO Q637.3 VEL 11.342 PTH 6.39 VHP 2,962 DPA -E3.55 RAP 314.43 ECC 1.1403

L-I TIME INJ LAT INJ LONG INJ RT ARC IHJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2395.73 -2.18 92.03 177.41 137.54 15 19 29 1395.T 16.09 48.01

6193.81 2.35 48.tg Ill.T6 130.24 16 32 2 1193.8 18.06 29.61

1903.66 7.21 28.32 183.42 123.47 18 5 53 903.7 20.19 7.52

I51g.IT 11.93 1.97 108.24 117.37 20 2 16 519.3 22.26 339.34

1148.40 14.50 335.9? 189.53 114.55 21 51 6 148.4 23.38 312.47

$281.79 11.93 501.24 188.24 117.57 24 4 31 5281.8 22.26 2T8.82

110.00 22 33 35 8238.52 ?.21

DIFFERENT IAL CCRRECTION8

TOE -.2437 TRA -.1838 TC3-2.348T OAU .2?03

ROE -.8264 RRM .1417 RC3 -,6136 FAU .23D_6

FOE -,6453 FRA 2.337T FC-ES,430T OSP 193E

6DE .3327 ORA *R41T 0C5 2,4275 FSP 2537

LAUNCH DATE MAY 28 1971

295.15 185.42 123.47 24 17 34 5238.5 20.19 274.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 1514.9 SGR 650.4 $03 I9S2.I ST 24.9 89 22.7 88 28.2

RRT .5781 RRF .7501 RTF .?DSE CRT .8896 CA8 -.7662 CST -,41?S

RgO 1648.6 923 .2633 913 .8128 LIA 37,8 MSA 19.8 88A 2.6

Sgl IS86.? SG2 513.1 THA 15.60 ELI 32.7 ELI 7.9 ALF 42.10

PLIGHT TIM_ 184,00 ARRIVAL DATE NOV 28 1971

HELIOCENTRIC CCNIC

RL 151.60 LAL -.00 LOt. 246.04 VL

MP 213,18 LAP -.75 LOP 29.92 VP

R¢ 136.814 GL -12.81 gP -6.39 ZAL

PLANET(XENTR_C CCAqIC

C3 8.469 VHL 2.909

LNCH AZNTH LNCH TINS

50,00 14 38 55

60.00 15 54 3

70.00 17 31 23

80.00 i9 31 37

gO.G0 21 23 39

100.00 22 14 28

2t0.00 22 30 SO

OIFFERENT|/d. CCRRECTIONS

TDE -.2483 TRA -.1754 TC302.6039 OAU ,3039

RDE -.2209 RRA .1443 RC3 -.6540 FAD *25466

FDE -.6092 FRA 2.4109 FC-26.0444 BSP 2189

BDE .3321 BRA .2271 6C3 2.6830 FSP 2387

DISTANCE 434.336 EARTH TO MARS

32.192 GAL 1.82 AZL 91.15 HCA 139.47 SNA |95°08 ECC ,18397 INC 2.1300 VI 29.389

22.982 GAP 6.00 AZP 89.13 TAL 11.80 TAP 151,27 RCA 151.11 APO 219.06 V2 25.749

75.54 ZAP 103.22 ET9 181.17 ZAE 146.06 ETE 190.23 ZAC 94.79 ETC 275.65 LVI -9.21

DLA -26,32 RAt. 328.13 RAD 8637.2 VEL 11.339 PTH 6.39

L-I TIME INJ LAT INJ LONG lNJ RT ARC INJ AZMTH

2402.59 -2.52 62.32 177.57 137.53

2202.77 1.95 49.62 181.87 130.26

1916.$4 6.73 29.01 185.46 123.56

1540.24 11.27 3.17 188.19 117.83

1178,90 13.63 337.79 189.39 115,02

1014.71 11,27 324.54 188.19 117.83

6251.40 6.73 295.83 185.46 123.56

VHP 2.933 DPA -25.97 RAP 313.39

INJ TIME PO CST TIM INJ 2 LAT

15 19 38 1402.6 19.76

16 30 45 1202.8 17.69

18 3 20 916.3 19.77

19 S? 17 540.2 21.75

21 43 18 178.9 22.78

22 31 23 t4.7 21.?S

24 15 1 5251.4 19.??

MID-COURSE EXECUTION ACCURACY

9GT t638.2 $GR 659,3 SG3 1391.1

RRT .6177 RRF .T518 RTF ,8152

3G8 1785.9 923 .2466 R13 .8381

Sgl 1693.2 Sg2 501.6 THA 15.34

(CC 1.1393

INJ 2 LONG

46.32

30.09

8.29

340.70

314.50

302.06

275.11

ORD|T DETERMINATION ACCURACY

ST 25.2 SR 62.2 8S 29,9

CRT .8995 CR9 -.7496 CST -.4102

LIA 37.4 NSA 19.8 9SA 2_6

ELI 32.8 EL2 7.5 ALF 41.00

LAUNCH DATE MAY 28 1971 FLIGHT TINE 166.00 ARRIVAL DATE NOV 30 19?1

HELIOCENTRIC CONIC

RL 131.60 LAL -.DO

RP 213.46 LAP -.71

RC 139.171 gL -12.54

PLANETOCENTRIC CONIC

C3 8.411VHL 2.900

LNCH AZNTH LNCH TIN(

5D.OO 14 32 14

60.90 15 52 32

70.00 17 29 32

80.00 19 26 17

90.00 21 13 49

100.00 22 9 8

110.00 22 27 58

DISTANCE 436.531 EARTH TO MAR8

LOL 246.04 VL 32.151 GAL 1.70 AZL 91,12 HCA 140.67 SNA 195.05 ECC .18334 INC 1.1231 Vl 29.389

LOP 26.7| VP 22.94! GAP 5.82 AZP 89.13 TAL 11.56 TAP 152.22 RCA 151.13 APO 218.98 V2 25.714

gP -6.59 ZAL 75.93 ZAP 101.20 ET3 180.94 ZAE 144.02 ETE 189.84 ZAC 94.67 ETC 275.46 LVI -8.75

OLA "26.13 RAL 328.46 RAD 8637,2 VEL 11.337 PTH 6.39

L-I TIME INJ LAT INJ LONG INJ RT ARC 1NJ AZMTH

2410.06 -2.99 62.63 177.74 137.31

2212.44 !.53 49.08 181,99 130,28

1930.20 6.22 29,73 185.53 123.65

1581.66 10.58 4.39 198.17 119.08

1208.41 12.77 339.53 189.29 115.45

1036.13 10.58 325,76 158,1T !18.09

6265.06 6.22 296.55 185.53 123,63

VHP 2.909 OPA -26.40 RAP 312.75 ECC !.1384

INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

15 18 24 1410.1 15.39 46.66

16 29 25 1212.4 17.29 30.60

18 0 42 930.2 19.33 g.o9

|g 52 19 561.7 21.23 342.07

21 35 57 208.4 22.18 316.45

22 26 25 36.1 21,23 303.43

24 12 23 5265.1 19.33 275.92

DIFFERENTIAL C(9qRECTIONS

TDE -,2515 TRA -.1337 TC3-2.8834 9AU .3315

ROE ".2143 RRA o1470 RC3 -.8961 FAU ,25828

FOE -.50?9 FRA 2.4810 FC-28.5834 93P 2456

ODE .3305 BRA ,2127 0C3 2.948? FIP 2425

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1767.4 SgR 668,? SG3 1416.7 ST 25.5 39 21.T SS 25.$

RRT ,6534 RflF .7723 RTF ._99 CRY .9084 C88 *,T219 c8! -._90

SG8 1089.6 923 .2341 R13 .8590 LSA 37.0 NSA 20.0 $SA 2.3

$01 1024.9 SG2 490,3 TMA 14.99 ELI 32.T EL2 7.1ALF 40.02

LAUNCH OAT[ MAY 28 1971 PLIGHT TIME 188.00 ARRIVAL DATE DEC 2 1971

HELIOCENTRIC CONIC

ML 191.60 LAL -.DO LOt. R46,04 VL 52,160 GAL

RP 213,77 LAP -.88 LOP 27.90 VP 22.901 GAP

RC 141.545 GL -12,26 GP -8.81 ZAL ?6.35 ZAP

PLANETO¢ENTRIC CONIC

C3 8.380 VML 2.891

LNCH AZMTH LNCH TIME

50.00 14 37 31

40.00 15 50 97

70.00 17 25 34

80.00 19 20 56

90.00 21 8 18

100.00 22 3 46

110.00 22 25 0

DIFFERENTIAL CCRRECTIONS

TOE ".2321 TRA ".1296 TC3-3.1233 BAD .3590

RD( -.208g RRA ,149D RE3 -.7419 FAU .26251

FOE -.5434 FRA 2.5238 FC-27.1837 BSP 2746

60E .3274 BRA .1975 BC3 3.2121 FSP 2437

DISTANCE 442,T28 EARTH TO NARS

1.74 AZL 91.10 HCA 141,85 SNA 185,04 ECC .18316 INC 1,0930 Vl 29.389

5.$3 AZP $9.14 TAL 11,31 TAP 153.16 RCA 151.15 APO 218,93 V2 25.680

99.19 ET8 180,71 ZAE 141.g8 [TE 189.47 ZAC 94,34 ETC 275,27 LVI *8.29

DLA -23.71 RAL 328.80 MAD 663T,2 VEL !1.335 PTH 6,39

L'I TINE ]NJ LAT INJ LONG INJ RT A$C |NJ AZNTH

2418.14 -3,30 62,9? 177,93 |37°49

2222°90 1,07 49,59 182.14 130.29

Ig44.63 S,67 30.4g 183.61 123.74

IS83.53 9.88 5.63 188.16 118.32

1237.29 21.g2 341.23 189.22 113.84

1058.00 9.88 327,00 188,16 118,32

8279,46 3.67 297.32 185.61 123.T4

VMP 2,888 DPA -26.82 RAP 311.g3 ECC 1.1376

]NJ TIM( PO CIT TIM INJ 2 LAT INJ 2 LONG

15 17 49 1418,1 15.00 47.02

16 26 0 1222.8 16.87 31.24

l? 37 39 944.6 18,85 9,94

19 47 20 $83.5 20,67 343.46

21 28 55 237.3 21.53 318.34

22 21 26 58.0 20.67 304.82

24 9 40 52?9.5 18.85 276.??

ORBIT DETERNINATIC_I ACCURACY

ST 25.5 SR 21.3 85 25.4

CRT .9176 CRS -.7094 CST -.4054

LSA 36,? N3A 19.g 8SA 2.S

EL1 32.5 EL2 6.6 ALF 39.42

NID-COUR9E EXECUTION ACCURACY

SGT 18g6.6 sgR 680.4 8G3 1443.4

RRT .6888 RRF .7926 RTF .863?

SGB 2015.0 R23 .2166 R13 ,8795

SG1 1957,5 SG2 477,9 THA 14,78

1521



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE MAY 88 lg?l

NELIQCENTRIC C_NIC

IL 151.10 LAL ".00

RP814,O) LAP -,t4

IC 143.93i GL "11.9l

PLANETOCENTRIC CONIC

C) a.)t4 VH4. |,ll|

LNCH AZHTH LNCH TIME

SO.D0 14 31 45

ID,DO IS 49 II

TO.D0 17 11 31

8D.DO It 15 35

SO,DO !1 l 1

IOO,OO !! 58 t?

liD.DO E| 81 S?

FLIGHT TIME lgO.O0 ARRIVAL OAT) DEC 4 IR?S

OIITAN¢[ 441,9|3 EARTH TO NAR8

LOL t41.O4 VL |loSlO IAL I,?O AlL iS.O? HCA 143,04 8NA 111,04 [¢C ,|1|03 INC t,OiS) VI ll, ill

LOP II,OI VP It.Ill GAP 1.4Y AZP IS,iS TAL IS.G4 TAP 1i4.07 R¢A Ill.|? AID lli,tI V) |l.14l

GP -?,0) ZAL ?l,?l |AP tY,II [TI llO,4T ZJd[ Ill,II IT[ Ill,l} IA¢ 14,40 [TC l?l,Ol LVl -?,11

|Ll -II,l? RIL 3tt.16 RIO i137.! TEL 11,333 PTM 1.3l VH! l,l?O DPA -IT.24 RAP 3tl.ll [CC I.t)li

L-I TIME lid LAT INa LONG |NJ RT A$C |NJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ I LONG

t4li,8l -),74 63,33 I78.14 137,41 IS 17 I! 14!1.1 I4,S? 47,41

ER33.93 .5l SO.l! |EE,)O 130.30 JR II 3! 1133,1 !1,41 St,?)

1939,89 i.OI 31.30 185.7| 183.0! |7 || !1 li9.i 18.34 10.84

llOl.t9 0.11 8,90 118.18 110,14 II 42 El IOl.O lo,OI 344,87

IllS.II 11,01 _4t.iO $li,|t I|l.ll |I E! ? RIIJD 10.91 310,10

1080,41 I,lS 3|O,|T |18.11 121,14 !! |l ET 80,3 IO.Oi )01,14

tOOl,?1 SlOt )LLO.RI llS,?l I13.81 !E 31 44 I,? 18.34 199.?8

DIFF[REMTIAL C_lECTi_l MID-C_RI( EXECUTION ACCURACY _IlT DETERNINATION ACCURACY

TiE -.ISlO TiM -.ton TC)-3,411i kU ,38il IGT !04T.1 80_ Ill,E lG3 1491.i IT lS.i IR 10.1 ii Ii.i

NO[ -._07 iRA .ll)l RE3 ",??iT FAU ,11300 NiT ,71!4 _RF .tOil NTF .1744 CRT ,I!1S Ell -,141) CIT -.lill

FOE -,4411 FRA 2.1))0 FC-I?.3@?} lip loll Ill I119.? R!3 .!|$8 R13 ,1879 LIA 35.? HIM 1D,8 IIA !.l

lie ,3153 llA ,Sill IC3 3.500? _lP _lOI Ill !111,8 IGI ill,O TMA I4.11 ELI )!,4 EL! 1.3 ALF 38.00

LAUNCH DATE kAY 18 1971 FLIGHT TIME It1.00 AMIVAL DATE DEC e 1971

HELIOCENTRIC CCNIC 81lTAk¢( I|l,tll [ARTN TO MAtS

RL lSt.iO LAL -.CO LOL 141.04 VL 31,lJO GA_ t,li AZL 91.03 HEm 144._! IN A lll.il iCE .18191 IRE |.034E Vl 19.3tl

RP 214.59 LAP -.60 LOP 30.ll VP 12,111 IAP I,_ AlP Rl.ll TAL IO.?S TAP 154.97 flEA 151.19 APO 118.90 V2 25,109

RC 146,)44 04. -11.14 iP "?.25 lAb 77,21 ZJd e iS.IS iTS liO.Z@ ZAE 137.93 ETE 180.01ZAC 94.25 ETC 174.90 LVI -?.33

PLANETOCENTHIC CONIC

C3 8.2?0 VHL 2.876

LNCH AZMTN LNCH TIME

30.00 14 33 53

60.00 15 47 3]

?0.00 IT 19 11

60.00 19 10 12

90.00 _0 53 55

100.00 21 53 4

110.00 22 18 4?

DLA -14.00 NAL 319.54 lAD 6t37.1 TEL 11.331PTH 1,30 VlAP l.iS5 DPA -17.66 RAP 510.35 [CO 1.1361

L-| TIE IMJ LAT INJ LONG IMd IT kSC INJ AZNTM I_J TIN[ PO CIT TIM INJ 2 LAT INJ @ LONG

2436.28 -4.11 I).?] 178.37 137.43 IS II 32 1436.) 14.12 4?.64

1243.77 ,Ol SO.l? 112.41 130.30 IS 14 $I 1245,8 15.11 32.34

ll?S.gl 4.49 3i.14 18).82 113.89 l? 5@ II $75,t IT.iS 11.77

1628.94 1.4O l. I9 Iil.!Z 118.76 IS 37 11 618.1 19.49 346.31

1194.44 10,10 344.59 leg. It 116.51 21 |5 30 294.4 10.14 3ZZ,O]

1103.41 0.40 329.5l 188.12 118.76 2l 11 2i 103.4 19.41 307.6?

1022.73 4.49 )El,OR 183.81 123.09 IZ 35 50 2t.T IT.It 500.69

DIFFERENTIAL CCRRECTI_)

TOE -.2540 TRA -.014) TC]-3.6343 B_ .4184

ROE -.1939 RRA .137| RC3 -.8163 FAU .21502

FOE -.3853 FRA 2.7034 FC-27.7421 BSP 3283

80( .3212 BRA .|783 BE) 3.7841FSP 2S39

LAUNCH DATE NAY 18 1971

HELIOCENTRIC CONIC

RL ISI.6O LAL -.00

RP 214.72 LAP -.57

RC 148.7?0 GL -II.lS

PLANETOCENTRIC CONIC

C3 8.230 VHL l*8G9

LNCH AZNTH LNCH TIME

50.00 14 35 2

60.00 15 45 4]

7O.O0 17 16 4

80.00 19 4 47

90.00 10 46 57

100.00 21 47 36

110.00 22 15 ]O

N/D-COURSE (X'ECUT|_ AcCuRACY

SGT 1193.1 iGN ?DO.1 SG3 14_2.4

RRT .7387 RRF .IZi§ RTF .8881

lGAi 1302.! R23 ,1082 ItS .8937

SO| 1!El.0 3G2 4li.? ?HA 13.85

FLIGHT TIN[ 194.00

DIITAMCE 455.315

LOL 24i,04 VL $Z.l|I GAL 1.61 AlL 91.00 HCA 145.40 lNA

LOP 31.44 VP 11.TO) IAP $.|3 lip 19.1l TAL 10.46 TAP

GP -7.49 ZAL 77.74 laP 93.31 iTS ITg.9t ZA[ 135.93 ETE

DLA -24,30 IAL 319.91 RAD li3?ol VEL !1.329 PTH 6,31 VHP

L-I TIN[ IMa L4T IMJ LONG INJ IT AlE INJ AZMTH IMa TIN[

2441.31 -4.71 44.15 J?8.1| I)7.40 |5 13 41

2258.38 -.49 $1o!? 112.47 l}Oo)O 16 !3 21

1992.73 ).85 33.01 |$5.95 l!3.Di 17 49 IS

1451.43 7.63 g.51 ll$.ZI IIt. I 5 |l 3@ 20

1321.97 9.33 341.I$ lOg. IS Ill.f1 21 ! 0

1lit. J3 7.63 ))0.80 11).2l |IEoIS tt i 16

1039.57 3,45 321.94 185.95 |2_.16 12 32 SO

DIFFERENTIAL CORRECTIONS

TDE -.2544 TRA -.0300 T(3-].|Y?| BAU .44T|

RO[ -.1866 RRA .1604 RE) -.8119 FAU ._63]!

FOE -.]168 FRA 2.7668 FC-Rt.OIA| lip ]S|t

60[ .3153 IRA .1714 BC$ 4.0702 fSP 2560

MID-COOtIE [xiCVTlOI ACct_iACY

)GT 2341.1 )GR ?|l._ 543 148l.]

RRT ,7613 RRF ,I4ET ITF ._a|4

)GB !447.0 R23 .1020 RI] ,10t4

|GI 1406.4 )01 448,5 THA 1).53

LAUNCH DATE MAY 28 1971 FLIGHT TIH_ 116.00

HELIOCEN7 RIC CONIC

RL 151.60 LAL -.DO

RP 215.04 LAP -.53

RC 131.211GL -10.92

PLANCTOCENTR|C CONIC

C5 8.195 VHL 1.862

LNCN AZNTH LNCN TIME

50.00 14 34 4

6O,O0 15 43 43

?0.OD 17 11 31

60.00 II 39 11

gO.O0 20 40 3

100,D0 21 42 11

110.O0 22 12 $

Oi)TAMC[ 45t,$11

LOL IAi,04 VL )_,IS| IAL 1.17 AZL 90.17 MCA 146.$? INA

LOP 31.11 VP !I.745 lap 4.|? AZP 19,11 TAL 10.IS TAF

GP -7,?3 ZAL ?i.!5 ZAP 9|.41 iT) 175.70 ZAE 133.94 ETE

_lilIT DETERMINATION ACCURACY

IT 23.9 ld_ ZO,O $1 24.t

CRT .1281 CR) -.$100 CST -.3125

L)A 35.0 NSA 21.1 S]A 2.3

[1.1 32.1 EL! 6.D ALF 3?.20

AJqRIVAL OAT) lEE • 1971

EARTH TQ HARI

18).OY [CC ,1i19) INC !.0013 Vl R9,]66

135,RR RCA ISl,ll APO 21A.12 V! 23.173

lit.51 lAC |4.09 [TC 1?4.72 LVI -6,88

!.144 DPA -_1.08 RAP 301.36 ECC 1.1314

PO C3T TIH IMJ 2 LAT INJ 2 LONG

J441.4 13,1l 48.26

1158.4 15,40 33.00

192,8 17,24 12,74

i$2.3 IA.63 34?.76

)2].0 16.34 ]1].64

126.| ' 11,85 )O|.t]

]|.6 17.24 301.46

_qllT D[TEqMINATION ACC_RACT

)T 25.? |R 1|.4 ]] 24.4

C_T ,1_4_ (R] -,$612 C$I -,2FTU

L]A 34.1 IRA 21.1 ]]A 2.5

ELI )l.? EL1 S.S ALF 36.46

ARRIVAL DATE O[C 10 1171

EAITH TO NARS

II),lO [CC ,10254 INC .9564 Vt 26.]69

|§1.71 RCA |Sl.24 APO 216.61 V2 25.$31

181.11 ZAC 13.91ETC 174.54 LV| -6,41

DIFFERENTIAL CORRECTIONS

TOE -.2512 TRA -.0341 TC3-4.2t6! 8AU ,47??

ROE -.1789 IRA .114? RC3 -.104) FAU ,!liEI

FOE -.2403 FRA 1.8382 FC-2t.2001 liP 38t2

BDE ,3084 iRA .1181 JC3 4.3310 F)P 2384

OLA -13.76 IAL 330.31 RAO il3?.l VEL 11.32? PTH 6.31 VHP

L-I TIHE INJ LAT IMJ LONG

2437.14 -5.2t t4,11 l?i,i? 137.35 IS 15 l

_1?1.7R -I.08 31.11 181.87 230,21 11 tl 3?

!010.4) 3.t? 3).11 lll. lD 114.01 I? 41 10

ll?l.ll 6.13 10,15 lii.)l 129.14 Ig E? II

1331.t$ 1.44 347,13 181,13 117.0i il ! 33

|151,00 1.83 131.23 |88,31 Ill.|4 2! I 81

1057.25 3.17 322,81 286.10 114.02 12 lS 4)

RID-COURSE EXECUTION AccuRACY

iGT !414,? 8DR ?!5.) RG) 149).0

RRT .?133 IRF .1579 RTF .90i3

SOB !598.0 223 ,1981 RI) .SIT1

801 lllO.i $GZ 439.1 TNA 13._3

2.831 DPA -28.50 RAP $0R.61 [CC 1.134R

INJ RT AlE INJ AZMTH INJ TIM( PO CIT TIN IHJ I LAT IHJ 2 LONG

1457.1 I],09 41.?l

11?I.I 14,14 35.19

|DIO.4 16.13 13.76

I?l.l $R,16 349.24

331.7 II,l? )IS.HI

Ill. I 11.11 )li.i@

17,1 ll.13 )O_,ll

CRliT DETERMINATION ACCURACY

IT 1_.4 SR 11.? )A 14.)

aIT ,1311 CRS -.31)1 CIT -,2351

LIA )).t NiA Zl.I I&A 2.S

ICLI 31.1 EL1 5.] li4.P 31.13

1521



JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OAT( HAY R8 1171 FL|GNT TIN( IOI.DO ARRIVAL OATE DEC tl IITI

HELIOCENTRIC CONIC DISTANCE 413.YOt EARTH TO NAIl

RL tit.SO LAL -,00 LOL 846.04 VL 38,tSl GAL t.52 AZL 90.93 HCA t4T.?4 IRA 188,14 ECC ,18300 INC .9296 VI 29.319

RP 215.$? LAP -°50 LOP 33.?R VP Z2.?0? lAP 4,80 AZP 89,21 TAL 9,83 TAP 18T,57 RCA 151.26 APO _19,OZ V_ 25.499

R¢ lS3.1il GL -1D.52 GP -T.S9 ZAL ?8,79 ZAP 8D.S4 ITS t?g.4_ ZA[ 131,91 ETE tiT.95 ZAC 93.72 ETC 2?4.37 LVl -5,93
PLANETOCENTRIC CONIC

C3 8.1t0 VML _.857 DLA -E3.20 RAL 330.?2 RAD ti3T.! ¥[L t|.$21 PTN 6.38 YNP 2.830 DPA -28,92 RAP 302.10 ECC 1.1343

LNCM AZMTH LNCH TIN[ L*I TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

50.00 14 33 0 24U,87 -$.83 iS.OR 179.14 13?.30 IS 14 9 1468.? 12.53 41.2T

I0.00 15 41 41 2E8i,01 "1,71 58,89 183.09 |30,2T |6 !g 47 |288.0 14.24 34.42

TO.Q0 17 S ? 2028,9? 2.47 34.gZ t86.26 124.08 l? 42 5l |029,O 16.00 14.I1

IO.O0 tR 53 46 IT01.43 t. Ot 12.24 188.45 tt9.3D 19 22 8 TOt.4 IT.AS 350.78

IO.O0 10 33 12 1380,T3 ?.54 348,49 189.28 tt?,34 20 56 13 380.? 18.14 327.47

100.00 21 36 38 1175,21 $.0t 333.11 188,45 119.30 21 56 14 175.9 17.49 312.13

110.00 22 8 33 1075.T9 2.4? 323,83 186.80 124.08 22 26 29 75.8 18.00 303.73

DIFFERENT IAL CCRRECTI_ NID-COQR3[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.943? TRA -.0078 TC3"4,58|0 IAU .50Tt 8GT 2148.6 8GR ?38.9 313 1501.1 8T 24,9 8R 18.O 18 24,9

R0£ -.tTO? RRA ,lilt RC$ -,2471 FAU .|i70i RRT .1031RRF ,1720 RTF .Slit CRT .943D CR8 -.A828 CiY -,1828

FOE -.1540 FRA R.IS53 FC-|8,3388 |lP 4188 808 8748,? R23 .1981Rt3 .9289 LIA 31.9 MSA 22,5 8IA 2.8

10[ .lOgS IRA .ti89 IC3 4.1SIS PIP 1891 lit 8fll.O 8G2 429.3 THA 1|,96 [Lt 30.4 EL2 4.9 ALF 35.30

LAUNCM DATE NAY R8 tDTt FLi;NT TIN( _DO.O0 ARRIVAL DATE DEC 14 19?1

HELIOCENTRIC CONIC DIITAuc[ 467.899 EARTH TO MARS
RL 151.t0 LAL ".00

RP 215.?1 LAP ".41

RE 15t.143 GL -10.09

PLANETOCENTRIC CONIC

C3 8.130 VHL 2.851

LNCH AZNTH LNCH TIME

SO.O0 14 31 $1

@0.00 15 39 29

70.00 t? 9 21

80.00 18 48 8

90.00 _0 28 21

tOO.DO 21 31 0

110.00 22 4 52

LEA. 241.04 VL 32.189 GAL 1.47 AlL 90,99 NCA 148,9! iUA t88,19 [CC .18310 INC .8901 VI 29.389

LOP 34.95 VP 22.669 GAP 4.14 AZP 89.24 TAL g.5O TAP 158.41 RCA 151.98 APO 919.10 V2 25.461

Gin -8.25 ZAL ?9.34 ZAP iT,TO iTS 179.13 ZAE 130.03 ETE 18?.19 ZAC 93.51 [TC 274.21 LVI -5.45

DLA -22.80 RAL 331.14 UAO t637.t VEL lt.324 PTH 8.38 VHP 2.828 DPA -29.34 RAP 307.41 [CC 1,1338

L-I TINE INJ LAT ZNJ LONG INJ RT ARC INJ AZNTH INJ TIN( PO CIT TIN INJ 2 LAT INJ 2 L(:_IG

2480.98 -6,45 85.61 179.42 137.24 15 13 12 1481.0 11.92 49.81

2301.10 -2.3T 53,32 183.33 130.24 16 IT 50 1301.1 13.61 35.18

1048.43 t.72 35.93 186.43 124.12 IT 39 34 1048.4 15.32 15.91

1727.00 5.15 13.66 180.56 119,45 19 lS 55 727.0 16.76 352.31

1410.20 I.G2 351.16 189.36 117,56 20 49 51 410.2 17.38 329.30

1201.47 5.15 335.03 188.56 119.45 21 51 1 201.5 16.?$ 313.68

1095.25 1.72 324.85 186.43 124.12 22 23 7 95,2 15.32 304.83

DIFFERENTIAL CORRECTION8

TOE -.236T TRA .019t TC3-4.8407 BAD .5377

ND[ ".1624 RRA .1732 8C3 -.9917 FAU .26lid

FDE -.0719 FRA 2.955? FC-28.3900 DiP 4444

BD( .288? IRA .1745 8C3 4.9471 FlP 2599

UZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 2905.5 8DR 783.9 803 1905._ ST 24.3 SR 17.3 88 24.4

RUT .8806 RRF ,8853 RTF ,8225 CRT .9466 CR$ *.3966 CRT -.1382

S08 2905.0 R23 .1939 It3 .9294 LIA 30.8 NIA 23.1 IRA 2.6

SG1 8874.4 $G2 420.6 THA 12.71 ELI 99.5 EL2 4.8 ALF 34.88

LAUNCH DATE NAY 28 1971 FLIGHT TEN[ 202.00 ARRIVAL DATE DEC 10 1971

HELIOCENTRIC CONIC DISTANCE 472.099 EARTH TO MARS

RL 151.80 LAL -,00 LOL 248.04 VL 39.168 6AL 1.41AZL 90.85 HCA 1SO.O? 3HA |95.25 ECC ,18324 INC ,8482 Vt 2g.3RS

RP 218.04 LAP -.49 LOP 36.1| VP 92.631 GAP 4.48 kZP 89.26 TAL 9.18 TAP 159,23 RCA 151.30 APO 919.19 V9 25.424

RC 159.631GL -9.53 GP *8.53 ZAL ?9.91ZAP 65.91 [TS 178.82 ZA[ 128.12 IT[ 187.44 ZAC 93.99 [TC 274.03 LYE -4.97

PLANETOCENTRIC CONIC

C3 $.103 VNL 2.847 DLA "21.95 RAL 331.55 RAD 1637,1 ¥[L !1.323 PTH 8.35 VHP 9.898 OPA "29,78 RAP 305.7? ECC 1.1334

LNCH AZNTH LNCH TINE L*I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CST TIN IUJ 2 LAT INJ 2 LONG

50.00 14 30 34 2494,11 -7.10 86.17 179.71 137.17 15 12 8 1494.1 !1.27 50.39

60.00 15 3? 8 2317.10 -3.08 54,08 183,5T 130.20 16 15 45 1317.1 12.93 35.99

70.00 1? 1 35 2068.04 .94 37.00 188.62 124.14 I? 3l 3 1068.8 14.80 17.08

80.00 18 42 23 1753.37 4.2? 15.|2 188,69 119.58 19 11 36 755.4 15.99 353.89

90.00 20 19 27 1440.24 5.67 359.85 189.45 IIT,75 20 43 28 440.2 16.58 331.14

tOO.DO 21 25 15 1227,84 4.27 356.48 118.69 119.58 21 45 42 227.8 15.99 315.26

110,00 22 1 I 1115.60 .94 395.92 188.62 194.14 29 lg 37 115.7 14.60 305.98

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY OR8|T DETERMINATION ACCURACY

YOE -.2_88 TRA .04_ TC3-3.1370 IAU .5877 SGT 2969.4 |DR 789,4 IG3 1504.9 ST 23.5 SR 16.5 33 24,Y

ROE -.1534 RRA .1779 RC3-!,0358 FAU .28544 RRT ,8365 RRF .8975 RTF ._.70 CRY ,9497 CRI -._515 C$I -.u864

FOE .0232 FRA 3.0104 FC-98.3803 88P 4?41 lib 3060,7 823 .1934 813 ,9341 LSA 29.4 NSA 23.7 SSA 2.6

BOG .2758 IRA .1842 9C3 5,2403 FSP 2803 881 3032.9 3G2 411.8 TNA 12.49 ELI 28.4 EL2 4.5 ALF 34.81_ _ _

LAUNCH DATE MAY 26 1971 FL|GNT TIME 204.00 ARRIVAL DATE DEC 18 1971

HELI(XENTIIC CONIC OISTANCE 474.993 EARTH TO MARS

RL 151.10 LAL -.00 LOL 248.04 VL 32.161 GAL !.39 AZL 90.80 HCA 151.23 8UA 188,32 [CC .18342 INC .8036 Vl 29.389

RP 218.39 LAP -.39 LOP 37,2? VP 22.594 GAP 4.33 kip 89.30 TAL 8.81 TAP 160.04 RCA 151.33 APO 219.31 V2 25.305

RC 181,134 GL -9.13 GP -8.83 ZAL 80,51 2AP 84.15 iTS tT8.SI 8AE 128.23 ETE 187.21ZAC 93.04 ETC 273.90 LVl -4,49

PLANETOCENTRIC CONIC

C3 8.0?9 VNL 2.849 DLA -21.97 RAL 331,98 RAD 663?.0 V[L 11.322 PTH 6,38 VNP 2.830 DPA -30.19 RAP 308,16 [CC 1.1330

LNCH AZMTH LNCH TINE L-] TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 29 10 9508,12 -?.90 64.T8 180.01 13T.08 IS 10 58 1501.1 10.58 51.00

80.00 15 34 3? 2334.0? -3.82 34.89 183.88 130.18 11 13 31 153A.I 12.21 3t.85

70.00 11 57 33 2080.99 .12 35.19 186.81 124,15 |7 39 93 1090,3 13.t4 !1.96

80.00 18 38 29 !780.83 3,35 18.82 188.83 llD.lg 19 9 10 780.G t5.18 3|5.SI

90.00 20 19 99 1470.95 4.89 354,59 189.50 11T.92 20 3? 0 471,D 15.74 333,0|

100.00 21 tg 21 1255.10 3.35 $37.9g 188,83 119,6g 21 40 11 955,1 15.11 316.81

110.00 91 58 59 1137.10 .12 39T,03 186,81 124.15 22 15 58 137.1 13.84 30T.18

DIFFERENTIAL CGqRECTION$ MID-COURSE EXECUTION ACCURACY OROIT OETERNINATION ACCURACY

TDE -.2164 TRA ,0??3 TC3-5.42511AU .5975 SiT 3119,2 3DR 786,4 303 1502.0 ST 22.4 3I 15.7 II 25,2

NOR -.1440 RRA .1832 RC3-1.0804 FAU .263?5 RRT ,5508 RRF ,9088 RTF .9323 CRT .gs24 CRI -.2685 CDT -.0400

FOE ,1222 FRA 3.0671 FC-28.2624 BIP 5042 SG9 3218.8 R23 ,1943 813 .9390 LSA 97.g MSA 24.5 $1A 2.8

BOG .2599 BRA .1g88 BC3 5.5316 FSP 2693 801 3|91.4 SG9 403.g THA 12.31 EL1 27,1 EL2 4.0 ALF 34.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OAT[ MAY 2S 1971

MELIOC[MTRIC C(_I¢

RL lSl,6D LAL -.00

RP 216.73 LAP -.35

RC 183.848 GL -8.59

PLANETOCENTRIC CONIc

C3 S.059 VML 2,859

LMCH AZNTH LhCM TIME

30.00 14 27 37

60.00 15 31 55

70.00 18 53 18

80.00 18 30 25

90.00 20 5 24

100.00 21 13 17

110.00 21 52 45

FLISHT TIN( |Dl,OD ARRIVAL DATE DEC 20 19Yl

DISTANCE 480,4T| EARTH TO MARS

LOL Z46,04 VL 3|.|?! GAL |.3| A|L IO.?! MCA 1||,31 SMA 1l|,3i ECC .11313 IMC .7533 VI 2R,319

LOP 38.43 VP 22.35? GAP 4,17 AZP B9,33 TAL 8.44 TAP |lO.B3 RCA ||1,35 APO 219,44 V2 25.347

GP -9.14 ZAL 81,16 ZkP 02,44 [T3 178.18 ZAE 1_4,37 ETE 186.99 ZAC 92.77 [TC 2T3.76 LVI -5.99

OLA -20.55 RAL 332.40 RAD 6637.0 VEL 11.321PTM S,37 VHP 2.835 DPA -50,65 RAP 505.59 ECC 1,1328

L-| TIME INJ LAT lNJ LONG INJ RT ASC INJ AZMTM INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2523,08 -8.55 ST.40 180.33 136.98 15 9 40 1323,1 9.84 51.64

2332,08 -4,81 55.76 154.09 130.08 |8 11 ? 1352.1 11.44 37.75

2112.81 -.74 39.29 187.02 124,15 17 28 31 1112.8 13.03 19.51

1808.96 2.40 16.IT 188.98 119.?? 19 D 34 608.9 14.33 357.18

1502.48 S.68 356.35 189.69 118.06 20 30 2? 502.5 14.87 334.91

1283.35 2.40 339,54 188.98 119,77 21 34 40 283.4 14.33 318.55

|159.63 -.74 328.2! 187.02 124,15 22 12 4 159.6 13.03 308.42

DIFFERENTIAL CC_RECTION5

TD[ -.2019 TRA .1064 TC3-5,7152 BAU .6276

ROE -.1343 RRA .1885 RC3-1.1280 FAU .26/93

FOE .21gG FRA 3.1087 FC-26.13T? BSP 5335

BOE .2428 BRA .2163 BCS 5.8254 FSP 2593

MID-COURSE EXECUTION AccuRACY ONBIT DETERMINATION ACCURACY

SGT 3278.4 SGR 603.3 SG3 1497.3 ST 21.2 SR 14.9 SS 25.9

RRT .6643 RRF .9195 RTF .9563 CRT .9547 CRS -.2126 CST -.0049

8G8 3375,9 R23 .1952 R13 .9416 LSA 26.8 MSA 24.9 SSA 2.6

SGI 3352.6 SG2 396.0 THA 12.16 ELI Z5.T EL2 3,7 ALF 34.62

LAUNCH OAT[ MAY 28 1971 FLIGHT TINE 208.00 ARRIVAL DATE DEC 22 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.DO

RP 217,08 LAP -.3|

RC 166.178 GL -8,01

PLANET(_EENTRIC CONIC

C3 8.042 VHL 2.836

LNCH AZMTH LNCH TIME

SO.SO 14 25 53

60.90 15 29 0

70.DO 16 48 50

80.00 18 24 9

90.00 19 58 10

100.00 21 7 1

110.00 21 48 16

DIFFERENT IAL CORRECTIONS

TOE -.1840 TRA .1365 TC3-6,002! 8AU .6576

ROE -.1240 RRA .1g39 RC3-I.1772 FAU .25967

FOE .3227 FRA 3.1474 FC-27.9520 BSP 5640

6DE .2219 8RA .2372 8C3 6.1164 FSP 2588

DISTANCE 484.659 EARTH TO MARS

LOL 246;04 VL 32.176 GAL 1.25 AZL 90.70 HCA 153.54 8MA 185,4? [CC ,18388 INC .7037 Vl 29,389

LOP 39.56 VP 22.521 GAP 4.02 AZP 99,37 TAL S.OT TAP 161.81RCA 151.3T APO 219.58 V2 25.306

GP -9.47 ZAL 61,75 ZAP 60,77 ETS IT?,63 ZAE 122.54 ETE |86.77 ZAC 92.48 ETC 2T3.63 LVI -3.50

DLA -19.77 RAL $32.62 RAD 8637.0 VEL 11.321PTH 6,37 VNP 2.842 DPA -31.07 RAP 305.06 ECC 1.1324

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2539.06 -9,34 68.09 180,64 136.87 15 8 12 1539.1 9.04 52.33

2371.22 -5.45 56.68 184.36 129.99 16 6 31 1371.2 10.62 38.70

2156.53 -1,64 40.53 187,24 124.12 17 24 27 1136.5 12.18 20.31

1838.23 1.40 19.76 189.14 119.83 18 54 4? 838.2 13.44 358.69

1534.96 2.64 358.1? 189.83 118.17 20 23 45 535.0 13.95 336.85

1312.71 !.40 341.15 189,14 119,83 21 28 53 312.7 13.44 320.26

1183.35 -1.64 329.45 187.24 124.12 22 8 0 183.4 12.18 309.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3437.0 SGR 825.8 SG3 1490.1 8T 19.8 SR 14.0 SS 26.8

RRT .8766 RRF .9293 RTF .9398 CRT .9566 CRS -.1623 CST .0180

SOB 3534.8 R25 .1969 R13 .9447 LSA 27.0 MSA 23.9 SSA 2,6

SG| 3513.4 SG2 388.8 THA 12.04 EL! 24.0 EL2 3.4 ALF 34.98

LAUNCH DATE MAY 26 1971 FLIGMT TIME 2|0.00 ARRIVAL DATE DEC 24 1971

HELIC_ENTRIC CONIC

RL 151.60 LAL -.00 LOL 246.04 VL

RP 217.43 LAP -.28 LOP 40.73 VP

RC 168.717 GL -7.38 GP -9.83 ZAL

PLANETOCENTRIC CONIC

C3 8.029 VHL 2.834

LNCH AZMTH LNCH TIME

50.00 14 23 58

60.00 15 25 51

70.00 16 44 6

80.00 10 17 30

90.00 19 50 43

100.00 21 0 50

110.00 21 46 32

DIFFERENTIAL CORRECTIONS

TOE -.1620 TRA .1677 TC3-6.2853 BAU .6872

ROE -.1129 ERA .2003 RC3-1.2270 FAU .25673

FOE .4353 FRA 3.1880 FC-27.6808 63P 5930

ROE .1g75 ERA .2613 9C3 6.4020 FSP 2564

DISTANCE 488.844

32.181GAL 1.19 AZL 90.65 HCA 154.69 SMA

22.484 GAP 5.87 AZP 89.41TAL 7.69 TAP 162,57 RCA 151.39 APO 219.74 V2 25.269

82.40 ZAP 79.15 ETS 177.46 ZAE |20.74 ETE 186.57 ZAC 92.16 ETC 273.51LV! -2.99

OLA -18.94 RAL 333.23 RAD 6637.0 VEL 11,520 PTH 6.37 VHP 2.851DPA -31.53 RAP 304.58 ECC 1.1321

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2556.18 -10.19 68.83 180.97 |36.75 15 6 54 1556,2 8.1g 53.06

2391.57 -6.34 57.66 184.64 129.88 IG 5 43 1391.6 9.74 39.71

2161,55 -2.80 41.84 187.46 |24.07 17 20 6 1161.6 11.27 22.18

1868,83 .37 21.46 189,31 119.86 18 48 47 868.8 12.49 .67

1568,58 1.56 .05 189.98 118,24 20 16 51 568,6 12.98 338.84

1343.30 ,57 542.83 189,31 119.66 21 22 53 343.3 12.49 322.04

1208,37 -2.60 530.75 |87.46 124,07 22 3 41 208.4 11.27 311.09

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3593.9 5GR 848.0 SG3 1479.7 ST 18.0 SR 13.1 55 28.0

RRY .8875 RRF .965_ RTF ,_26 CRT .9575 CRS -.1199 CSl .uzzz

SOB 3692,5 R?3 .2000 RI3 .9472 LSA 28.t MSA 22.1 IS* 2.?

$01 3672.7 SO2 382.4 THA 11.96 EL1 22.1 EL2 3.1 ALF 35.67

ARRIVAL OAT[ DEC 26 1971

EARTH TO MARS

INC .5873 Vl 29.689

LAUNCH DATE MAY 28 1971 FLIGHT TI_E 212.00

HELIOCENTRIC CONIC DISTANCE 493.026

RL 151.60 LAL -.00 LO(. 248.04 VL 32.187 GAL 1.13 AZL 90.59 HCA 155.83 SMA

RP 217.79 LAP -.24 LOP 41.87 VP 22,448 GAP 5,72 AZP 89.46 TAL 7.29 TAP

RC 171.268 GL -8.69 GP -10.21ZAL 85.07 ZAP 7?.57 ETS 177,07 ZAE 118.97 ETE

PLANETC_ENTRIC CONIC

C3 8.020 VNL 2,852 DLA -18,06 RAL 353.64 RAD 6657,0 VEL !1,520 PTM 6.57 VHP

LNCH AZNTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.O0 14 21 49 2574,48 -11.10 69.62 181.30 136.57 15 4 44

60.00 15 22 26 2413.28 -7.2g 50.72 184.92 129.75 16 2 39

70.00 16 39 4 2188.01 -5.61 45.22 187.69 125.99 17 15 $2

80.00 18 10 49 1900.81 -,72 23.22 189.50 llg.8s 18 42 30

gO.DO 19 43 0 1603.46 .43 |.99 190.14 118.28 20 9 44

100.00 20 53 41 1375.29 -.72 344.5g 189.50 119.85 21 16 37

110.00 21 38 30 1234.83 -3,61 332.14 187.6g 123.99 21 59 5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1371TRA ,lg87 TE3-6.5041 8AU .?1?1 $GT 3?52.1 8GR 873.1 805 1468.3

RDE -.1012 RRA .2069 RC3-1,2811FAU ,25376 RRT ,8g77 RRF .9466 RTF ,g452

FOE .5465 FRA 3,2167 FC-27.3g18 BSP 6229 SGB 3852.4 R23 .2030 R13 .94g6

BOE .1704 BRA .286g BC3 6,6879 FSP 2544 SG1 3833.g SG2 3?6.5 TNA 11.91

EARTM TO MARS

185.56 ECC .18416 INC .6450 Vl 29.389

195.66 [CC .18448

163.13 RCA 151.41 APO 219,91 V2 25.229

196,57 ZAC 91.81ETC 273.38 LVI -2,46

2.662 DPA -32.01 RAP 304.14 ECC I.t320

FO C3T TIM INJ 2 LAT INJ 2 LONG

15?4.5 7,28 $3.84

1413.3 S.81 40.T7

1188.0 10.30 23.61

900.8 11.48 2.$1

603.5 11.95 340.89

375.3 11.48 323.68

234.8 IO.30 312.53

ORBIT OETERMINATION ACCURACY

ST 16.2 SR 12.2 $S 29.4

CRT .9563 CRS -.0945 CST -.00?5

LSA 2g.4 NSA 20.1SSA 2.8

ELI 20.1 EL2 2.g ALF 36.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DAYE NAY ED tDYl FLIGHT YlI_ 514.00

HELIOCENTRIC CONIC D|DTANC[ 497.201

RL ISl,lO LAL -,DO LOL E46,D4 VL 3E,193 iAL I,DT AZL DO,$_ MCA I§l,l?

RP 216.11 LAP -.2D LOP 43.D1 VP E2.4tR GAP 3,S? AZP D9.52 TAL 1.9D

RC 1T3.829 Pet. -S,R3 6P -ID,i3 2AL D3,?6 ZAP TS,D4 [TI |TD,SD ZAE IIT,24

PLANETOCENTRIC CONIC

C$ e,Dt| VML 2,931DLA -t?,ll RAL 334,04 RAD ES3Y,O VEL |1,319 PTN S,37

LI_H AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

SD,DO 14 19 23 ESR4,1t -12,O7 70,48 Ill,B4 13D,3S

6D,DD IS 18 42 243Q,47 -S,SO S9,8S 185,21 129,SD

?D,OO 16 33 41 221D,07 -4.DT 44.$9 ID7.93 123,87

SO,DO 18 3 4D 1934.39 "|.8S 23,DQ ISg. D9 !|9.81

60.OO ID $4 SS ID3D,ID ",74 4,02 IDD,31 118,27

IOD.OD 2D 46 32 1408.D6 -1.89 341,43 189.Dg ll9.Sl

ARRIVAL DATE DEC ER tOTS

EARTH TO MARS

IRA |8S.7D ECC .11412 INC .S2DS VI 2R.3RR

TAP ID3.8? RCA 151,43 APO 22D.ID V2 25.189

ETE 189.1D 2AC 91.43 (TC 273.29 LVl -1.93

VHP 2.076 DPA "32.51 RAP 3D3.7| ECC !.1315

INJ TIN( PO CDT TIM INJ 2 LAT INJ 2 LONG

15 2 39 1594,2 9.3D 54.R8

I5 5D 19 IA36,S 7.8D 41.91

17 tO 37 1216.1 9.28 25,12

IS 35 53 D34.4 ID.41 4.42

20 2 ID D39,9 ID,DD 343,01

21 IO 1 408.D IO.4l 32S.79

110.00 21 33 ? 12D2,DR -4,$7 333,D! IDT,g3 123,87 21 54 10

DIFFERENTIAL C_RRECTION8 RID-COURSE EXECUTION ACCURACY

TDE -,IDDD TRA .2297 TC306,6414 8AU .7470 3GT 3R10.4 6DR 900.6 SG3 1434,0

RDE -,ODDS ERA ,2141 RC3-1,3371 FAU ,_SD26 RRT ,90ST RRF ,9542 RTF ,9473

FDE .6SOS FRA 3,2419 FC-27.0336 BSP 6518 SGB 4012.8 R23 .2072 RI3 .9516

6D[ ,1403 6RA o1140 BE3 6,9709 FIP 2516 8G1 3RD5,5 3G2 371,8 TNA II,9D

262.9 g.2D 314.04

ORDIT DETERNINAT|ON ACCURACY

3T |4.4 3R 11.3 83 St.D

CRT ,9492 CR$ ",0891CBT -,0633

LEA 31,1NDA ID.D 8SA 2.8

ELI ID.1 EL2 2.8 ALF 37.00

LAUNCH DATE NAY 29 1971 FLIGHT TIHE 216.00 ARRIVAL DATE DEC 3D IR71

HELIOCENTRIC CONIC

RL 151.80 LAL -,OR

tip 218.Sl LAP -,17

RC |?8.400 GL "5. El

PLANETOCENTRIC CONIC

C3 8,019 VHL 2,831

LNCH AZHTH LNCH TIME

SO.DO 14 16 42

80,00 15 14 3?

70.00 16 27 S3

8O.OD 17 58 7

gO.O0 19 26 33

100,00 20 38 19

110.00 21 27 20

OIBTANCE 501.383 EARTH TO MARS

LC_. 24D.04 VL 32.200 GAL 1.0| AZL 90.45 HCA IS8.1| DNA 185.87 ECC .18519 INC .4490 VI 29.389

LOP 44.15 VP 22.37Y GAP 3,43 AZP 89.58 TAL D.4g TAP 164,60 RCA 151.45 APO 220.30 V2 25.149

GP -11,08 ZAL D4,46 ZAP 74,56 ET3 176,22 ZA( 115,54 £T( 186,00 ZAC 91,00 ETC 273,1D LVI -I.S?

Ot.A -16,08 RAL 334.42 RAD 6637.0 VEL 11.3|9 PTH D.37

L-I TIME INJ LAT INJ LONG INJ RT ADC [NJ AZNTN

2615.35 -13,11 7t.4t lOt.IS 136.16

2461.34 -9.37 61.07 185.51 129.38

2249,63 -S,80- 46,_0 186,tD t23,?2

1969,79 -3,03 27,01 189,Dg 119,72

161'8.06 -1,97 6,1S 190.48 118.22

1444,26 "3,03 34D,38 189,89 119.72

1292,73 -5,80 335,18 188.18 123,72

VHP 2.092 DPA -33.03 RAP 303.42 ECC !.1319

INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

15 O 17 1613.4 5.24 SS.S?

IS SS 38 1461.3 6.72 43.11

17 S 19 1245.9 8.15 26.72

18 2D 57 959.8 9.26 6.43

19 54 31 97D.1 9,70 345,21

21 3 3 444,3 9.26 327.80

21 41 52 292.? 8,13 315.83

OIF'F'ERE'NTIAL CORRECTION8

TOE -.0745 TRA .2602 TC3-?,1056 BAU .77S6

RDE -.0751 RRA .221? 2C3-1.394D FAU .24D13

FOE ,7832 FRA 3,2557 FC-26,$879 0$P 6825

ERE ,1058 BRA ,3424 DC3 7,2414 FSP 2497

LAUNCH DATE NAY 28 1971

N|D-COURSE EXECUTION ACCURACY CRBIT DETERMINATION AEEUMACY

8GT 40|3.6 DGR 929.9 SG3 1439.6 6T 12.Y 8R 10.4 D8 32.9

RRT ,9148 RRF .9609 RTF ,9492 CRY .9291 CRS -.1057 CST -.2306

8GB 4199.T R23 ,2114 R13 ,9533 LSA 33.1 NSA 15.8 88A 2.9

SGI 4152,4 SG2 367,6 THA lI,g2 ELI 16,1 EL2 S,1 ALF 38,88

FLIGHT TIHE 218.00 ARRIVAL DATE JAN 1 1972

HELIOCENTRIC CONIC

RL 151,60 LAL -.DO

RP 218.88 LAP -,13

RC 178.981 GL -4.20

PLANETOCENTRIC CONIC

C3 8.020 VHL 2.832

LNCH AZNTH LNCH TIN(

50.00 14 13 38

60.0O 15 tO 7

70.00 16 21 38

60.00 17 48 4

90.00 19 17 39

lO0.O0 20 3D 5G

110.00 21 21 4

DISTANCE 503.55? EARTH TO MARS

LOL 246.04 VL 32.2D? GAL .95 AZL 90.37 HCA 159.24 SNA 185.98 ECC .18560 INC .36g2 Vl 2g.389

LOP 45,2D VP 22.341 GAP 3.2D AZP 89.63 TAL 9.D7 TAP 165.32 RCA 151.47 APO 220.51 V2 25.109

GP -11,58 ZAL 85,18 ZAP 73,I3 [TS 175,73 ZAE II3,ST ETE 105,D2 ZAC gO.SS [TC 273,10 LVI -,78

DLA -14.gT RAL 334.78 RAD 6637.D VEL 11.320 PTH 6.37 VHP 2.909 DPA -33,59

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIN

2638,27 -14,24 72.43 182.33 133,69 14 57 37 1638,3

2418,10 -ID.52 62.39 185.8! 129.13 15 51 35 1488.1

22?7.84 -7.01 47.95 188.43 123.51 16 59 36 1277,8

2007.28 -4.31 29.D7 lgO.O9 119.57 18 21 32 1007.3

1716,31 "3.2D 8,4D 190,67 118,11 1S 46 17 718.3

1481.75 -4.31 350.44 190.09 119.37 20 55 38 481.7

1324.15 -7.01 336.R7 188.43 123,51 21 43 9 324.7

RAP 303.14 ECC 1.1320

INJ 2 LAT INJ 2 LONG

4.09 56.54

3,35 44.41

6.95 28.41

8.04 0.54

8,46 347,52

8.04 329.91

6.g3 317.33

DIFFERENTIAL CORRECTIONS NID-COQRSE EXECUTION ACCURACY

TDE ".D363 TRA .2928 TC3-?.3714 DAU .80§? SGT 4220.5 SGR 934.8 SG3 141D.T

ROE -.QSD8 RRA ,2303 RC3-1.4389 FAU .24222 RRT .9221RRF .937! RTF ._09

FDE .9D42 FRA 3.272D FC-28.1435 BSP 7100 3GD 4329,3 R23 ,2162 R13 .9549

6DE .OTDS ERA .3?23 9C3 T.3143 FSP 24§3 SGI 4313.9 SG2 363.2 THA 11,99

LAUNCH DATE NAY 28 lg7l FLIGHT TIN[ 22D.00

HELIOCENTRIC CONIC DISTANCE 309.727

RL lSI,8O LAL -,DO LO(. 246,04 VL 32,214 GAL ,89 AZL RD.2D MCA IDD,3T DNA

RP 219.23 LAP -.09 LOP 48.41 VP 22.306 GAP 3,14 AZP 89.74 TAL 3.65 TAP

RC 181.572 GL -3.2D GP -12.12 2AL SG.gl ZAP ?1.76 (T$ 173.24 ZAE 112,24 ETE

PLANETOCENTR1C CONIC

C3 8,031VHL 2,834 DLA -13,77 RAL 335,12 RAO 6637,0 VEL 11,320 PTH 6,37

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

30.00 14 10 10 26D3.16 -1S.45 73.85 182.69 133.58

80.00 15 S ? 2517,02 -11,78 83.82 ID6.12 128.83

70.00 18 14 50 2312.10 -D,29 49.77 18D.69 123.25

8O.OO 17 39 27 2047,21 -3,63 31,28 1go,31 119,37

SD.O0 lg 8 10 1761.0Q -4.63 ID.DO lgD,87 117.93

100.00 20 22 1g 1521,69 -S.SS 332,65 lgD.31 119.37

110.00 21 14 16 135D.91 -8.29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ,00?? TRA .3233 TC3-?,6243 BAU ,834D SGT 4373,6 SGR IDD2,3 SG3 1397,2

RDE ".0444 RRA .2400 RC3-1,524D FAU ,2375D RRT ,9284 RRF ,g725 RTF ,8320

FOE 1.0333 FRA 3.27gl FC-25,BD18 BSP 73g3 SGB 4487,D R23 ,2219 R13 .9561

BOB .0451BRA ,4028 BE3 ?,T753 FSP 2421 $G1 4472,1 $G2 364,3 THA 12.09

ORBIT DETERMINATION ACCURACY

3T 11.7 BR g.$ SS 33,0

CRT .8S41CR8 -.1S84 CIT -.458!

L3A 33.3 NBA 13,6 33A 3.1

ELI |4,6 EL2 3.g ALF 38,38

ARRIVAL DATE JAN 3 tR72

EARTH TO NAR8

IDt. lt [¢¢ .188D3 INC .2807 Vt 29.388

16D.D2 RCA 151,49 APO 220.73 V2 25.066

IS3.66 ZAC 9D.OI ETC 273,02 LVI -,18

VHP 2.925 DPA "34.19

INJ TIME POCST TIN

14 54 33 1663.2

13 4? 4 1317.0

16 53 22 1312.1

lS 13 34 1047.2

lg 3? 31 761.0

20 47 41 521.7

338.69 188.69 123.25 21 36 55 338.9

RAP 3D2.92 ECC 1,1322

INJ 2 LAT INJ 2 LONG

2.84 57.35

4,28 45,10

3.66 30.22

6.72 10.77

7,13 349,95

6,72 332.14

5.66 3|g.14

(3_81T D£TERNINAT[ON ACCURACY

ST 12.0 8R 8.8 88 37.4

CRT ,7387 CRS -,24g9 CST -,?066

LEA 38,5 NSA 11.4 $SA 3.3

ELI 14,1 EL2 4.g ALF 33.?7
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE HAY 26 |9T|

NELIOCENTRI¢ ¢ONI(

RL 181,80 L4L ".00

RP 219.S2 LAP -,08

RC 184,1?2 GL "2.08

PLANETOCENTRIC CONIC

C3 9.050 VML 2,637

LNCM AZMTM LNCH TIME

SO.O0 14 6 13

60.00 14 99 34

TO.OR 16 ? 22

IO,OO t? 30 6

90.00 18 56 O

tOO,GO 20 13 0

riO,D0 21 6 49

FLIGHT TIME 222,00 ARR/¥AL DATE JAN S I978

DISTANCE 513.895 EARTH TO MARS

LOL 246.04 VL 32.221 GAL .82 AZL 90,18 MCA 161.50 SNA 166.23 ECC ,19648 |NE .|912 Vl 29.899

LOP 4?,54 VP 22,271 GAP 3,00 AZP 69,83 TAL 3,22 TAP 166,72 RCA 151,50 APO 220,96 V2 28,028

GP "12.73 ZAL 06,63 ZAP 70,44 ETS 174,69 ZA[ II0,64 ETE I65,49 2AC 86,42 ETC 2?2.96 LVI .$0

DLA "12.46 RAL 335,42 RAO 6637,0 VEL 11,321 PTH 1.3Y VHP 2.952 DPA "34,63 lAP 302.75 ECC 1,1)25

L'I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CIT TIN |NJ 2 LAY INJ 2 LONG

2690.32 "16.77 74,79 183,05 135,21 14 51 3 1660.3 1.47 58.71

2548,4S "|3.|0 65o40 186.44 126,46 15 42 E |548,4 2,90 47.31

2349,09 "9.66 51,75 166,96 122,62 16 46 3| 1340,1 4,26 32,17

20gO.Or -?,O? 33,66 190.53 119,08 16 4 36 1090,0 5,29 13.14

1806.57 "6,06 13o36 191.D? 117.67 19 26 6 806.6 5,69 $52,52

1564,49 -?,O? 355,03 19D,93 119.08 20 39 4 564.5 5.29 334.51

1395,90 "9.66 340°6? 188o96 122,92 21 30 4 395,9 4.26 321,09

DIFFEMENT IAL C¢RRECTION8

TOE .0855 TRA ,3525 TC3-7.6736 6AU .8646

HOE -.D2T4 RMA o2860 RC3-1,9966 FAU ,23254

FOE 1.1839 FRA 3.2694 FC-29o0521 OSP ?6?|

ODE .0628 ORA ,4321 BE3 8.0343 FSP 2377

MID-COURSE EXECUTION AccuRAcY ORBIT OETERN|NATION ACCURACY

SOT 4526,3 6GR 1045,7 363 1374.6 ST 14.D SR 8.3 $S 39.8

RRT ,9343 RRF ,9774 RTF .953§ CRT .6667 CRS -.3787 CST -,9757

SOB 4647.5 623 .2265 R13 ,9575 LSA 41.S NSA 9.3 $SA 3.8

SOt 4633,2 SO2 364.4 ThA 12.25 ELI 15.3 EL2 5.? ALF 28.40

LAUNCH DATE MAY 28 1971 FLIGHT TIME 224.00 ARRIVAL DATE JAN 7 1972

HELIOCENTRIC CCNIC

RL 151.60 LAL -.00

RP 219.99 LAP -.02

RC 186.781 GL -.83

PLANETOCENTRIC CONIC

C3 8.077 VHL 2.642

LNCN AZNTM LNCH TIME

SO.GO 14 1 41

60.00 14 53 19

TO.DO 15 59 8

GO.DO t? 19 59

gO.DO 16 46 98

tOO.GO 20 2 51

llO.OO 20 58 35

EARTH TO MARS

186.36 EEC .18696 INC .D699 Vl

167.41 RCA 151.$2 APO 221.20 V2

t85.33 ZAC 88.77 ETC 272.90 LVI

DISTANCE 518.058

LOL 246.04 VL 32,229 GAL .75 AZL 90.07 HCA 162.62 8NA 29.389

LOP 48,66 VP 22.236 GAP 2.85 AZP 89.93 TAL 4.79 TAP 24.987

GP -13.40 ZAL 67,4! ZAP I_).1? ETS 174.D8 ZAE 109.08 ETE !.21

DLA -11.02 RAL 355.68 RAG 6637.0 VEL 11.322 PTH 6.38 VHP 2.9?6 OPA -35.54 RAP 302.65 ECC 1.1329

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2720,13 -18.20 76.17 183.42 t34.75 14 47 1 1720.] -.02 59.96

2582,80 -14,55 6?.15 186.77 128.01 15 36 22 1582.8 1.3g 46,95

2369.29 -11,14 53,93 189.23 122.50 16 38 58 |389.3 2.73 34.27

2136.22 -8.59 36.25 190.77 118.7Q 17 55 35 1136.2 3.74 15.70

1859.61 -7,62 16.14 191,29 117,32 19 t? 53 855,6 4.13 355.28

1610.69 -6,59 357.62 190.77 118.70 20 29 42 210.7 3.74 337.06

1436.11 -11.14 342.85 189,23 122.50 21 22 31 436.1 2.73 323.19

DIFFERENT IAL CORRECTIONS

TOE .1163 TRA .3837 TC3-8.1029 6AU ,8935

ROE -.0069 RRA .2623 RC3-t.6758 FAU .22761

FOE 1.3016 FRA 3.2708 FC-24.3957 SSP 7956

BOG .1165 GRA .4648 8C3 8.2744 FSP 2330

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4678.6 SGR 1094.5 SO3 1350.4 ST 18.0 $R 8.2 SS 42.9

RRT .9591 RRF .9816 RTF .9542 CRT .6553 CRS -.5485 C3T ".9559

SOB 4804.9 623 .2327 R13 ,9583 LSA 46.5 MSA 7.4 SSA 3.8

SO1 4790.8 $62 367.4 THA 12.46 ELI 18.9 ELI 5.9 ALF 18.56

LAUNCH DATE MAY 28 1971 FLIGHT TIME 226.00 ARRIVAL GATE JAN 9 1972

HELIOCENTRIC CONIC DISTANCE 522.219

RL t51.6G LAL -.O0 LOL 246.04 VL 32.257 GAL ,69 AZL 89.95 HCA 163.74 SNA

RP 220.36 LAP .01 LOP 49.78 VP 22.201 GAP 2.71AZP 90.05 TAL 4.35 TAP

RC 189.399 GL .57 GP -14.16 ZAL 88.10 ZAP 67.97 ET3 175.41ZA£ 107.55 ET(

PLANETOCENTRIC CONIC

CS 8.116 VHL 2.649 DLA -9.45 RAL 535.89 RAO 6637.1VEL 11.324 PTH 6.38 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH

SO.GO 13 56 28 2753.09 -19.77 77,75 185.80 134,20

60.00 t4 46 16 2620.64 "!6.12 69.11 187.11 127.45 15

70.00 15 49 58 2433.33 -12.74 56,34 189.53 121.96 16

8O.OO 17 8 49 2186.52 -10.22 39.09 191.02 118.21 17

90.00 18 34 53 1908.81 -9.27 19.18 191.52 116.84 Ig

IOO.OO 19 51 41 1860.99 -10.22 ,46 191,02 118.21 20

llO.GO 20 49 25 1480.14 -12.?4 345,25 189.53 121,96 21

DIFFERENTIAL CORRECTIONs MID-COURSE EXECUTION ACCURACY

TDE .1851TRA .4097 TC3-8.3229 6AU .9230 SOT 4829.2 $(.R 1149.3 363 1322.8

ROE .G1S? RRA .2744 RCS-I.T610 F4U .22218 RRT .9436 RRF .$852 RTF ._J52

FOE 1.4458 FRA 3.239? FC-23,TOOO 6SP 8222 SOB 4964.0 R23 .2374 RI3 .9593

EGG .1858 BRA ,4931 8C3 8.5072 FSP 2274 SOl 4950.1 SO2 371.2 THA 12.73

LAUNCH GATE MAY 28 19T1 FLIGHT TIN[ 228.00

HELIOCENTRIC CONIC OI$TANCE 526.375

RL 151.80 LAL -.GO LOL 246.04 VL 52.245 GAL .62 AZL 69.61 HCA 164.85 9MA

RP 226.74 LAP .05 LOP 50.89 VP 22.167 GAP 2.57 AZP 9o.lg TAL 3.90 TAP

RC 192.025 GL 2.17 GP -15.01 ZAL 88.97 ZAP 66.84 [T8 172.67 ZAE 106.04 [T£

PLANETOCENTRIC CONIC

C3 8.169 VML 2.658 OLA "7,66 RAL 336.04 RAO 6637.1 VEL 11.326 PTH 6.38 VHP

LNCH AZMTH LNCM TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|NE

SO.DO 13 50 24 2T89.82 -2|,51 79.50 |84.21 135,52 i4 56 54

GO.DO 14 38 13 2662.63 -17.85 71.32 187.48 126.75 15 22 36

TO.GO 15 39 40 2481.98 -14.48 59.05 189.85 121.28 16 21 2

8O.OO 16 56 24 2241.79 -11.98 42.25 191.29 117.55 17 33 46

90.DO 18 21 32 1967.12 -!1.04 22.54 191.78 116.20 18 54 19

tOO.GO 19 3g 16 1?16.26 -11.98 3.62 191.29 117.55 20 ? 52

110.OO 20 39 T 1528.86 -14.48 347.95 189.85 121.28 21 4 35

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .2609 TRA .4365 TC3-8.5176 BAU .9520 SGT 4975.9 6GR 1212.5 SG3 12g3.1

ROE .0418 RRA .2890 RC3-1.8527 FAU .21625 RRT .9474 RRF .9884 RTF .955g

FOE 1.5934 FRA 3.2108 FC-22.9167 63P 8542 SGB 5121.5 623 .2421 613 ,9602

ODE .2642 GRA .5233 BE3 8.7167 FSP 2236 3G1 5107.5 $62 378.1 THA 13.07

EARTH TO MARS

166,50 [CC .18747 INE .0408 Vl 29.389

168.06 REA 151.53 APO 221.46 V2 24.948

185.17 ZAE 88.02 [TC 272.85 LVI 1.99

3.004 DPA -36.32 RAP 302.61 [CC 1.1336

INJ TIME PO E$T TIM INJ 2 LAT INJ 2 LONG

14 42 21 1753.t -1.68 61.34

29 57 1620.6 -.28 50.78

30 32 1433.3 1.05 36.57

45 15 1188.5 2.05 18.46

6 42 gOB.8 2.43 358.26

19 22 661.0 2.05 339.83

14 5 480,! 1.05 325,49

ORSIT DETERMINATION ACCURACY

3T 23,4 SR 8.7 SS 46.G

ERT ,7148 CR| -.71U9 CSY -.V81!

LSA 51.8 MSA 6,0 8SA 4.0

ELI 24.2 EL2 9.8 ALF 15.79

ARRIVAL DATE JAN 11 1972

EARTM TO MARS

186.63 ECC .188G0 INC .1914 Vl 29.389

168.75 RCA 131.55 APO 221.?Z V2 24.964

185,D2 ZAC 87.18 ETC 272.81 LVl 2.84

3.035 OPA "37.19 RAP 302,64 ECE t.1344

PO C$T TIM INJ 2 LAT |NJ 2 LONG

1789.8 -3.52 62.8?

1662.? -2.13 52,78

1482.0 *.81 39.11

1241.8 .17 2t,SG

967.1 .55 1.51

716.3 .17 342.87

528.8 -.81 328.D3

ORBIT DETERMINATION ACCURACY

ST 30.2 $R 9.8 SS 49.3

CRT .7961CRS -.8379 CST -.9873

LSA 58.3 NSA 5.g SSA 3.S

ELI 31.2 EL2 S.B ALF 15.06
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DAT e. MAY IS 15T1

N[LIO(EHTRIC CONIC

RL 151.40 LAL "*OD

RP 221.12 LAP o05

RC 194.659 6L S.99

PLANETOCENTRIC CONIC

¢5 8.243 VHL 2.iTl

LN(M AZMTH LNCM TINE

50.00 ta 43 20

60.00 14 28 58

70.00 IS 27 58

80.00 16 42 25

90.00 18 8 53

100.00 19 25 17

110.00 20 27 24

FL|GNT TIN( lSO.OO 4111¥4L DATE JAN I) 1812

DIITANCE 3)0.527

L_. 248.04 VL 3|.|S$ GAL .55 AZL 89.65 HCA 165.96 IRA

LOP 52.00 VP 52.132 GAP 2,44 AZP 90.34 TAL 3.45 TAP

GP -15,98 ZAL 88.78 ZAP 8S,?S ETS 171.85 ZAE 104.58 ETE

EARTH TO MARl

|88,18 [CC ,1885| INC .55S8 Vl 28,989

169,41 RCA 151,58 APO 22t.9R V2 24.863

184.8Y ZAC 86.21 EYC 272.7_ LVI 3.80

DLA -5.88 RAL 336,12 RAD 0657.1 VEL 11.329 PTH 6.38 VHP 3.070 DPA -38.1T RAP 302.78 ECC !.!557

L-I TIME |NJ LAT ZNJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2031.16 -23.43 81.55 |84.66 |SE.8T 14 30 31 1831.2 -5.60 64.61

2709.?7 -19,?5 ?3.89 187.89 125,87 15 14 _ 1709.8 -4.20 55.02

2536.3! -18.38 62.t0 190.21 120.40 16 10 14 1536.3 -2.88 41.95

2303.20 °13.89 45.81 191.61 I16.TO 17 20 48 1303.2 -1.91 24.9?

2031.76 -12.95 26.33 192.08 115.36 18 40 25 1031.8 -1.53 5.12

17T7.67 -13.89 ?.10 191.61 ll6.TO 19 $4 55 ?T7.7 -1.91 346.24

1583.12 -16.38 351.02 Igo.2I 120.40 20 53 4? 583.1 -2.88 330.8?

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .3520 TRA .4578 TCS-8.6950 DAU .9825 SOT Sl2?.O 8GR 128D.4 SO3 1261.7

ROE .0727 RRA .304& RC3-1.9SS2 FAU .51023 RRT .9508 RRF .9910 RTF .9565

FOE 1.7605 FRA 3.1608 FC-22.0797 BSP 8793 SGB 5Est.g R23 .2464 R13 ,9610

BDE .3594 BRA .5497 BC3 8.9160 FSP 2166 501 5271.6 SG2 387.7 THA 13.49

LAUNCH DATE MAY 28 1971 FLIGHT TIME 232.00

HELIOCENTRIC CONIC DISTANCE 534.6?5

RL 151.60 LAL -.00 LCL 246.04 VL 32.262 GAL .48 AZL 89.46 HCA 167.07 SMA

RP 221.50 LAP .|2 LOP 53.11 VP 22.098 GAP 2.30 AZP 90.53 TAL 2.g9 TAP

RC 197.299 GL 6.09 GP -17.12 ZAL 90.55 ZAP 64.80 ETS 170.92 ZAE 103.14 ETE

PLANETOCENTRIC CONIC

C3 8.344 VHL 2.889 OLA -3.43 RAL 336.09 RAD 6837.2 VEL 11.534 PTH 8.39 VHP

LNCH AZNTH LNCH TIME L-I TIN( INJ'LAT INJ LONG INJ RT ASC INJ AZMTH INJ

50.00 13 34 59 2878.21 "25.58 83.96 185.17 131.59 14 22 56

60.00 14 18 12 2?63.24 -21.85 76.80 188.57 124.74 15 4 15

?0.00 18 14 29 2597.70 -18,46 65.65 190.63 119.26 15 57 47

60.00 16 26 28 2572.34 -IS.97 49.89 19|.g8 115,$7 1? 8 0

90.00 17 49 3I 2104.39 "18,03 30.65 192.43 114.24 18 24 35

tOO.DO 19 g 20 1846.81 -IS.D? it.El 191.98 IIS.S? IS 40 T

1t0.00 20 13 56 1644,52 -ID.46 354.56 190.63 119.26 20 41 20

DIFFERENTIAL CCRRECTI_ MID-COURSE EXECUTION ACCURACY

TOE .4918 ?RA .4796 TCS-I.i_ _ t.DIIO lOT $2U.9 SGR 1369.6 8G3 1224.3

RDE .1088 RRA .3R41RCS-I,OSll FAU ,L_90 RRT ,9531RRF .9931RTF .9566

FDE 1.9247 FRA 3.1141 FC-21.0517 BDP 9109 S_ 3442.D R23 .2513 RI3 .9614

BDE .4714 BRA .5791BC3 9.0639 FSP 21tl SOl 5427.1 882 402.2 THA 14.00

LAUNCH DATE MAY 28 1971 FLIGHT TIN( 234.00

HELIOCENTRIC CONIC

RL 151.60 LAL -.00

RP 221.88 LAP .16

RC 199.945 GL 8.93

PLANETOCENTR|C CONIC

C3 8.489 VHL 2.915

LNCH AZNTH LNCM TIME

50.00 |3 24 59

60.00 14 5 29

?0.00 14 58 45

80.00 16 7 58

90.00 17 29 49

100.00 18 50 49

II0.00 19 58 II

DISTANCE 536.021

LOL 246.04 VL 32.271GAL .40 AZL 8g.23 HCA 168.17 SNA

LOP 54.21 VP 22.064 GAP 2.16 kip 90.75 TAL 2.53 TAP

GP -18.43 ZAL 81.34 ZAP 63.93 ETS 169.86 ZAE 101.73 ETE

DLA -.87 RAL 335.93 RAD 6637.3 VEL 11.340 PTH 6.39 VHP 3.157 DPA -40,58 RAP 503.29

L-i TIME INJ LAT INJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2932.41 -2Y.99 86.86 185.79 |30.|8 14 13 51 1932.4 -10.64

2824.68 -24.19 80.31 188.95 123.27 14 52 34 1824.? -9.20

2668.05 -20.74 69,82 191.15 117.76 15 43 13 1669.1 -?.87

2451.32 -19.22 54,67 192.45 114.07 16 48 49 1451.3 -8.88

2187.25 -17,28 35.69 192.88 112.74 18 6 15 1187.3 -8.50

1925.79 -18.22 16.04 192.45 114.07 19 22 55 925.8 -6.88

1714.87 -20.74 358.74 191.15 117.76 20 26 46 714.9 -7.8?

ORBIT DETERMINATION ACCURACY

ST 38.5 SR 11.8 $8 53.2

CflT .8666 CRD -.g191 CST -.9876

LSA 66,3 NSA 6.9 88A 2.6

ELl 39.8 EL2 5.7 ALF 15.22

ARRIVAL DATE JAN 15 1972

EARTH TO MARS

186.92 ECC .18913 INC .5437 Vl 29.389

170.06 RCA 151.57 APO 222.28 V2 24.821

184.71 2AC 85.09 (TC 272.76 LVI 4.88

3.i10 DPA -39.29 RAP 302.97 ECC 1.1373

TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1878.2 -7.95 66.61

1763.2 -6,53 57.60

1597.7 "5.22 45.17

1372.3 -4.24 28.67

1104.4 -3.87 g.18

846.8 "4.24 550.04

644.5 -5.22 334.09

ORBIT DETERMINATION ACCURACY

ST 48.3 SR 14.l 88 57.8

CRT .9120 CRS -.9615 CST -.9868

LSA 75.S NSA ?.S SBA 1.9

EL1 50.1 EL2 5.8 ALF 15.62

ARRIVAL DATE JAN IT 1972

EARTH TO NAR5

18?.DT ECC .18973 INC .7859 Vl 29.369

1?0.70 RCA 151.58 APO 222.56 V2 24.780

184.56 ZAC 83.78 ETC 272.79 LVI 6.11

[CC 1.1396

INJ 2 LONG

68.94

60.39

48.89

33.05

13.64

354,42

337.81

DIFFERENTIAL CCMRECTION8 RID-COURSE EXECUTION ACCURACY

10( .5764 TEA .4813 TC3-9,9588 8AU !.0464 SOT 5424.0 5GR 1472.6 $83 1186.8

ROE .1471 RRA .357R RC3-2.2011FAU .19793 RRT .9577 RRF ,994R RTF ,_J98

FOE 2.0502 FRA 2.9R43 FC-20.1955 §8P 92?0 988 5920.4 R23 .2454 RI3 .9545

50[ .5990 ERA .58TT |C3 9.2251FSP 1980 $01 5605.4 882 410.0 TNA 14.66

LAUNCH DATE NAY R8 1871 FLIGHT T|M( 238,00

HELIO(EMTRIC CONIC DISTANCE 542.959

RL 191.60 LAL -.00 LOL 248.04 VL 32.280 GAL .33 AZL 88.9T HCA 169.2T 3MA

RP 222.27 LAP .19 LOP 55.31 VP 22.031 GAP 2.DE AZP 91.02 TAL 2.07 TAP

RC 202.995 GL 11.40 6P -19.97 ZAL 92.13 ZAP 83.17 ET$ 168.64 ZAE 100.35 (T£

PLANETOCENTRi¢ CONIC

C3 0.684 VHL 2.947 DLA 2,10 RAL 335.62 MAD 6637.4 VEL 11.349 PTH 6.40 VHP

LNCH AZMTM LNCH TIME L-i TIN£ |NJ LAT

50.00 13 12 54 2995.87 -30.73

60,00 13 $0 18 28g8.49 -25.81

70.00 14 40 2 2750.12 "23,26

80.00 19 48 4 2543.32 -20.88

90.00 17 8 31 2293.71 -19.71

100.00 18 28 56 2017.79 -20.68

110.00 19 3g 28 1796.95 -23.26

DIFFERENTIAL CCRRECTION6 NID-CQURSE EXECUTION ACCURACY

TOE .7275 TRA -4964 TC5-9.0057 BAU 1.0798 SOT 55?2.9 SGR 1591.1 SO5 1142.2

ROE .2033 RRA .3600 RC3-2.32g4 FAU .19000 RRT .95g4 RRF ,9963 RTF .g5g5

FOE 2.2482 FRA 2.8663 FC-18.9407 BSP 9569 SOB 5?95.6 R23 .2488 R13 .9648

805 .7554 BRA .6051BC3 9.3002 FSP 1913 801 5?79.4 SO2 432,5 THA IS,41

ORBIT DETERN|NATION ACCURACY

ST 59.0 9R 17.7 99 G0.1

CRT .9383 CRI -,Y815 CIT -.VSS4

LSA 85.6 HSA 8.5 584 1,3

ELI 61.3 EL2 5,9 ALF 15,89

ARRIVAL OA?E JAN 19 1972

EARTH TO NARD

187.22 ECC .19035 INC 1.0328 V1 29.389

IT|.34 RCA 151.59 kPO 222.98 V2 24,759

|84,40 2AC 62,24 ETC 2?2.?5 LVI ?.55

5.212 DPA -42.08 RAP 303.?S ECC !.1429

INJ LONG INJ RT ASC ]NJ AZNTH |NJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

80.44 186.61 |28.30 14 2 50 lg95.g -13.76 71.72

84,59 189.?1 121.30 14 38 32 1896, S -12.29 64.16

74.86 1g1.84 115.74 IS 25 52 1750.1 -ID.91 53.30

60.40 193.07 112.03 16 28 28 1843.3 -g.89 38.22

41,72 193.47 11D.70 17 44 35 1283.7 -9.50 19.34

21.TT 193.07 112.03 19 2 34 I017.8 -9.89 359.59

3.77 191.84 115.74 20 9 25 ?96.9 -10.91 342.22

ORBIT DETERNINATION ACCURACY

ST 72.6 8R 22,5 85 65.0

CRT .9884 CR$ -.9925 CST -.9853

LSA 99.8 NSA 9.5 SSA .g

ELI 78.? EL2 6.2 ALF 16.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAT 29 19T1

HELIOCENTRIC CONIC

RL 191.60 LAL "*00

RP 222.g5 LAP J23

RC 209.290 GL $4.92

PLANETG¢ENTR|C CONIC

CS go975 VML 2,296

LNCfl AZMTN LNCN TIME

S0.00 12 58 3

60.00 13 31 41

TO,O0 14 17 1?

80.00 15 Ig 32

gO.gO 16 35 19

100.00 16 2 23

lID,gO 19 16 44

LOL 246,04 VL 32.666 GAL

LOP 56.41 VP 21.99T GAP

GP -21.61 ZAL 92.$9 ZAP

FLIGHT TIN[ 238.00 ARRIVAL OAT[ JAN E! 1976

DISTANCE 547.093 EARTH TO MARS

.66 AZL 66.64 NCA |T0.36 |HA 187.36 2CC .|9099 INC t.3591 Vl 69.3S9

|.89 AZP 91.34 TAL 1,60 TAP 171.91 RCA 151,59 APO 223.17 V2 24.996

_.58 ETS 167.24 ZA[ 99.02 ET2 164.23 ZAC 80.40 [TC 272.77 LVI S.E5

DLA 5.57 RAL 395.09 RAD 1637.5 VEL 11.361 PTH 6.41 VNP 3.279 OPk -43,86 RAP 304.52 ECC 1.1477

L'! TIME INJ LAT INJ LONG |NJ RT ASC 1NJ AZNTN |NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

30?1,44 -33.83 94.96 187.74 |25,70 13 42 14 2071.4 -17.44 79.15

2981.95 -89.71 89.96 190.78 119,56 14 21 23 1968.0 -15.68 69.56

204T,80 -25.00 81.11 12E.80 118,96 |5 4 45 1047.8 -14.43 56.68

2652.08 -23.31 67,47 123o95 102,21 16 3 44 1658.9 -13,35 44,51

2396.S3 -82.50 42.15 194.31 1D?.86 |? tO 1? 1582.6 -12.94 26.06

8127o35 -23.31 28°84 193.95 109,21 18 37 51 !!27.4 -13,35 5.07

1894.62 -SS.OO 10,03 192.80 118.26 t9 40 16 694.6 -14.43 347.59

DIFFERENT IAL CCRRECTIONS

TO[ .9280 TRA .4604 TC3-8.921? BAU 1.1090

ROE .2801 RRA °3046 RC3-2,4372 FAU .17920

FD[ E,4904 FRA 2.7511 FC-17.2854 BSP 9862

ODE .9636 BRA .$193 BE3 9.2486 FSP 1824

LAUNCH DATE MAY 29 1971

HELIOCENTRIC CCNZC

RL 151.60 LAL -.O0

RP 223.04 LAP .26

RC 207.907 GL 19.95

PLAN[TOCENTRIC CONIC

C5 9.415 VHL 3.068

LNCH AZNTH LNCH TIME

50.00 12 39 22

60.00 13 8 26

70.00 13 48 91

80.00 14 46 15

90.00 16 2 54

IOD.O0 17 69 7

110.00 18 48 17

LOL 246.04 VL 32.298 GAL

LOP 57.50 VP 21.964 GAP

GP -24.03 ZAL 93.62 ZAP

MID-COURSE EXECUTION ACCURACY

SGT S704°2 9G4q 1722.1 $63 1094.3

RRT ,HO3 RRF ,9973 RTF .9584

$GB 5958.4 R23 .2542 RI3 .9644

861 5940.6 SG2 461.5 THA 16.27

FLIGHT TIN([ 240.00

DISTANCE 551.222

.18 AZL 88.23 HCA 171.45 $MA

1.75 AZP 9t.75 TAL 1.15 TAP

62.19 ET$ 165.$1 ZAE 97.72 ETE

DLA 9.69 RAL $34.27 RAD 6637.7

L-I TINS INJ LAT INJ LONG

3163.27 -37.31 100.98

3085.93 -32.89 96.93

6967.02 -28.92 89.15

2787.19 -26.02 76.52

2539.84 -24.93 58.65

2261.66 -26.02 37.89

2013.83 -28.92 18.07

VEL 11.360 PTH 6.43 VHP

INJ RT ASC INJ AZNTH INJ TIME

189.44 121.98 13 32 5

192.55 114.73 15 59 51

194.21 109.02 14 38 18

195.22 105.19 15 52 42

195.53 103.80 16 45 14

195.22 105.1g 18 6 49

194.21 109.02 19 21 51

DIFFERENT IAL CCRR[CTION6

TD[ 1.1605 TRA .4690 TC3-9.7120 §AU 1.1422

RD[ .3774 RRA .4165 RC3-2.5449 FAU .16778

FOE 2.7143 FRA 2.5883 FC-15.4312 BSP 10261

BDE 1.2203 BRA .6271 9C3 9.0761 FSP 1746

LAUNCH DATE NAY 28 1971

HELIOCENTRIC COqIC

RL 151.60 LAL -.00

RP 223.42 LAP .30

RC 210.566 GL 23.97

PLANETOC[NTRIC CONIC

C3 10.101 VHL 3.178

LNCH AZMTH LNCH TIME

50.O0 12 15 13

60.00 IE 38 21

70.00 13 11 49

8O.OO 14 E 29

90.00 15 16 1

100.00 16 45 El

110.00 18 11 18

MID-COURSE EXECUTION ACCURACY

SGT 5836.4 SGR 1886.0 SG3 1020.1

RRT .9608 RRF .9981 RTF .9572

$GB 6133,6 R23 .2583 R13 .9641

SGl 6113.2 SG2 499,4 THA 17.37

FLIGHT TIME 242.00

DISTANCE 555.345

LOL 248.04 VL 32.508 GAL .11 AZL 87.71 HCA 172.54 SNA

LOP 58.98 VP 21.931 GAP 1.61AZP 92.87 TAL .65 TAP

GP -26.76 ZAL 94.26 ZAP 62.08 [TS 163.70 ZAE 96,47 ETE

DLA 14.65 RAL 333.04 RAD 6630.1VEL 11.410 PTH 6.46 VHP 3.478 OPA -48.60 RAP 306.51

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ Z LAT

3277.53 -41.12 Iog.E7 192.15 116.43 13 9 51 2277.5 -27.02

3215.97 -36.81 105.36 194.79 109.06 13 51 57 2216,0 -25.08

3117.45 -31.77 9g.95 196.34 103.24 14 3 47 2117.5 "63.26

2958.71 -20.51 88.65 197.09 99.28 14 51 48 1958.7 -21.88

2721.35 -27.26 71.41 197,30 97.63 16 I 23 1721.4 -61.34

2433.1g -68.51 50.01 197.09 99.28 17 25 54 1433.2 -21.68

2164.27 -51.77 28.95 196.34 103.24 18 47 20 1164.3 -23.26

ORBIT D[TERM|NATION ACCURACY

8T 89.6 SR 29,1 $8 71.2

CRT .9722 CRS -.9972 CIT -.96g4

LSA ll?.S NSA 10.4 SSA .7

ELi 94,0 EL2 6.5 ALF 17.59

ARRIVAL DATE JAN 23 1972

EARTH TO MARS

18?,54 ECC ,19165 INC 1.7672 Vl 29.389

172.58 RCA 151.60 APO 223.48 V2 24.654

184.06 ZAC 78.18 ETC 272.81LVI 11.29

3.365 DPA -46.00 RAP 305,67 ECC 1.1549

PO CST TIM INJ 2 LAT INJ 2 LC_NG

2163.3 -21.80 79.52

2085.9 -20.10 74.06

1967.0 -18.52 65.49

1787.2 -17.34 52,48

1539.8 -16.89 34.51

1261.7 -17.34 13.85

1013.8 -18.3E 354.40

ORBIT DETERMINATION ACCURACY

ST 109.5 SR 37.2 SS 76.8

CRT .9798 CRS -.9991CST -.9871

LSA 138.4 NSA 11.4 SSA .S

EL1 115.4 EL2 7,1ALF 18.51

ARRIVAL DATE JAN 25 197E

EARTH TO HARS

187.70 ECC .19236 INC 2.28g7 Vt 29.389

173.19 RCA 151.60 APO 223.80 VE E4.61E

183.89 ZAC 75.44 ETC 272.88 LVI 13.7T

ECC 1.1662

INJ 2 LONG

85.38

81.45

74.58

63.19

45.98

24,56

3.50

DIFFERENTIAL C_RECTIONS

TOE 1.4596 TRA .4111TC3-8.3999 BAU 1.1842

ROE .5099 RRA .4352 RC3-2.6477 FAg .15385

FOE 2.9606 FRA 2.3078 FC-13.35?8 $SP 10472

80[ 1.54SI SEA .9997 BE5 8.7692 FSP 1584

MID-COURSE EXECUTION ACCURACY

SGT 5979.9 SGR 2082.1 $63 940.5

RRT .98E8 RRF .9986 RTF ._t4

$GB $331.1 R23 .25S6 R13 .9932

SGt $302,5 552 534.S TNA 18.67

LAUNCH OAT[ MAY 68 1971 FLIGHT TIME 244,00

HELIOCENTRIC CONIC DISTANCE 559.463

RL 151.60 LAL -.00 LOL 246.04 VL 32.317 GAL .03 AZL 87.01HCA 173.62 $MA

RP 623.81 LAP .33 LOP 59.6? VP 21.098 GAP 1.48 AZP 92.97 TAL .10 TAP

RC 213.227 GL 30.15 GP -30.17 ZAL 94.78 ZAP $2.38 ET$ 181.47 ZAE 95.29 [TE

PLANETOCENTRIC CONIC

CS 11.644 VHL 3.353 DLA 20.61RAL 531.22 RAD 6658.7 VEL 11.460 PTH $.51VHP

LNCH AZMTH LNCH T|NE L-1 TINS |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINS

SO.O0 11 42 48 $423.83 -44.8g 121.28 196.65 107.80 12 3g 52

60.00 11 57 34 3384.$4 -3g.15 119.69 1g8.60 100.46 12 53 58

70.00 IE 20 30 3316,99 -33.89 115.08 199.46 g4.53 13 15 47

80.00 12 59 48 3193.77 -29,86 105.95 199,66 90.31 13 55 2

90.00 14 7 35 2974.94 -26.25 89.85 199.64 85,69 14 57 10

100.00 15 42 40 2668.64 -29,86 67.31 199,66 90.31 16 27 8

110.00 17 1g 56 2363,80 -33.89 44.00 199.46 g4.33 17 $9 80

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.8276 TRA .2642 TCS-?.6g63 SAU 1.2243 SGT 6053.0 SGR 224T,? SG3 812,4

ROE .6754 RRA .4031 RC3-2.6986 FAU .13910 RRT .9676 RRF .g969 RTF ,9613

FD[ 3.0131FRA !.7586 FC-10.7101BSP 10638 SGB 6456.9 R23 .2433 R13 .g690

BDE 1.9484 BRA .481g BC5 8.1449 FSP 1377 SG1 6434.7 SG2 534.4 THA lg.91

ORBIT O[TERMINAT|ON ACCURACY

ST 132.3 SR 4T.S SS 81.9

CRT .9953 CRS -,9998 ¢ST -,V884

LSA 162.2 MSA 12.1SSA .3

EL! 140.4 EL2 T.? ALF 19.59

ARRIVAL DATE JAN 2T 1976

EARTH TO HARS

|07,85 [CC ,19308 INC 2.9869 Vl 29.389

173,$0 RCA 151.60 APO 224.ts v2 24.3T1

183.71ZAC 72.05 £TC 272.99 LV! 16.85

3.635 DPA -$1.82 RAP 308.30 ECC 1.1850

PO C|T TIM INJ E LAT ]NJ 2 LONG

2423.8 -33.23 93.78

2384.5 -30.84 91.gg

2317.0 -26.53 D?.68

21g3.8 -26.69 78.g7

1974.g -ES,95 63.08

1668.2 *26.69 40,34

1363.8 -28.55 IG.60

ORBIT DETERNINATION ACCURACY

ST 156.S SR 56.8 $S 82,3

CRT .g699 CRS-I.0000 CST -.gg04

LSA 186,0 lISA 11.9 SSA .2

ELI 167.0 EL2 T.8 ALF 20.45
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE NAY 98 1971

MELIO¢CNTIIC CONIC

RL 151,80 LAL -,OO

IP 224.20 LAP ,37

RE 2tS.890 64. 37.80

PLANETOCENTIIC CO_|C

C$ 13.289 VNL 3,945

LNCN AZMTM LNCN TIME

SO.GO tO SI 44

S0.00 105? 41

?O.OO 10 59 27

60.00 11 4 12

60,00 11 38 I1

100.00 13 4? 4

110.00 IS S8 54

FLIIRT TIN( |48.00 ARRIV4L OAT[ JAN 26 llYl

OIITANCE 5i$,573 [AITN TO MAIl

L_. 248,04 YL $2.527 6AL ".05 AZL 18,04 NCA IY4.?O 8HA Ill,D3 [CC ,19574 IMC 3.9|23 Vl 21,$91

LOP 9D,?5 VP 2|,1$| GAP |,34 AZP 93,95 TAL 359,70 TAP |?4.39 ICA |31,90 APO 224.48 V2 24,120

GP -34,49 ZAL 95.09 ZAP Ik_,t? ET$ 159,92 ZAE 94,2| ET[ 113,57 ZAC 97,?0 [TC 273,17 LV! 20.71

DLA 27,89 RAL 328.40 RAO 9939.7 V[L 11.548 PTH a,99 VHP 3.874 OPA "55.03 RAP 311.05 ECC 1.2197

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ 4ZNTN INJ TIN( PO CIT TIM INJ 2 LAT INJ 2 LONG

3918.28 -47,44 139,27 203.91 94.1? 11 57 3 2618.3 -40.29 lOS.II

3613.72 -40,23 139.|? 204,04 97.32 11 57 S? 28/5.? -36.90 108.5A

3910.52 "33,12 137,66 203,14 11,|5 1! 59 38 2610.5 °33.35 109.12

3595.58 -26,31 13S.12 201.54 75.48 12 4 8 2595.6 -29,84 108.24

3492,14 -22,03 128.|4 200,14 71,80 12 34 23 2492.1 -27.53 100,47

3070.05 -21,3_ 98,49 201.54 75.48 14 38 14 2070,I -21,64 99,80

2857.33 -33.12 66,78 203,14 81.15 18 43 11 1657.3 -33.35 38.04

OiFFEIENT IAL CCRRECTION8

TO[ 2.454S TRA .2009 TC3-8,?045 BAU 1.2749

ROE 1.0297 RRA .4T87 RC3-2.5S88 FAU ,11887

FOE 3.3836 FRA 1.iSiS FC3"?,7307 89P 11787

80[ 2.6617 BRA .$192 BC3 ?.1761 FAP 1349

MIO-COQRSE EXECUTICN ACCURACY ORBIT DETEININATION ACCUIACY

8GT 8237,3 8DR 2812,3 SO3 716,0 8T 193.1 89 82.0 85 90.3

RRT .Sell RRF .9998 RTF ,9502 CflT ,9917 CR9-1.0000 CAT -.9907

SOB 8712,2 923 .2713 R13 .9619 LSA 228.0 NSA 13.? $SA .I

$G1 6T29.4 $92 865.2 THA 22.16 ELI 209.6 EL2 9.7 ALF 22.88

LAUNCH DATE NAY 29 19?1 FLIGHT TIN( 248.00 ARRIVAL DATE JAN 31 1972

HELIOCENTRIC CONIC DISTANCE 567.6?5 EARTH TO MARS

RL 151.60 LAL ".00

RP 224.59 LAP .40

RC 218.594 GL 47.24

PLANCTOCENTRIC CONIC

C3 t7,352 VHL 4,|68

LNCH AZMTH LNCH TIME

50.00 9 44 17

60.00 9 tO 12

69.66 ? 43 29

69.66 ? 43 29

65.66 ? 43 29

69.66 ? 43 29

65.66 ? 43 29

LOL 246.04 VL 32.337 GAL

LOP 61.82 VP 21.832 GAP

GP "40.01 ZAL 95.08 ZAP

-.13 AZL 84.5T HC4

1.21 AZP 95.41 TAL

iS.O? ET5 156.15 ZAE

175.?7 SMA 198,20 ECC .1g44? INC 5.4259 Vt 29.389

359.22 TAP 174,99 RCA 151.60 APO 224.80 V2 24.417

99.34 [T[ 183.54 ZAC 62.14 ETC 273.50 LVI 25.58

DLA $6.94 RAL 324.23 RAD 8641.6 VEL 11.721 PTH 6.75 VHP 4.266 DPA -60.83 RAP 515.68 ECC 1.2856

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN( PO CST T|N INJ 2 LAT INJ 2 LONG

3893.10 -45.51 16S.29 212.91 74.$0 10 49 10 2893.1 -46.61 130.23

$984,32 -34.79 168.66 208.12 68.12 tO 16 3? 2984.3 -40.22 139.01

4237.08 -2_.10 182.58 201.18 80.00 8 94 8 3237.t -32.4? 157.93

4237.08 -22.10 182.38 2Dt.lS 60.00 9 54 6 5237,! "32.47 IS?.SS

4237.08 -22.10 |92.38 201,16 60.00 9 54 6 3237.1 -32.47 157.03

4237.08 -22,10 182.38 201.16 60.00 8 54 6 3237.1 -32.47 157.93

4237.08 -22.10 182,38 201.16 60,00 8 54 8 3237.1 -32.4? 157.99

DIFFERENTIAL CCRR[CTI_

TOE 3.3022 TRA -.0358 TC3-5.3203 BAU 1,343S

ROE 1.$484 RRA .458I RC3-2,2887 FAU .09338

FOE 3.4014 FRA t.1720 FC5-4.6599 8SP 11801

80E 3.6472 ERA .4595 8C3 5.7917 FRP tOOl

MID-COURSE EXECUTION ACCURACY CR|IT DETERMINATION ACCUtACY

8GT 6346.T 8GR 2964,5 8G3 553.2 8T 227.2 89 107.2 88 87.0

RRT ._00 RRF °9980 RTF .9433 CRT .993S CR8 -o9998 CAT -.9913

SOB 7004.9 923 ,2842 913 .9594 LSA 285.4 MSA 14.4 SSA .|

391 6994.7 $62 749.1 THA 24.4? ELI 251.0 EL2 I1.1 ALF 25.16

LAUNCH DATE MAY 28 1971 FLIGHT TIM( 250,D0 ARRIVAL DATE FEB 2 1g72

HELI(XENTRIC CONIC

RL 151.60 LAL -.00

RP 224.98 LAP .43

RC 221.219 GL 58.74

PLANETOCENTllC CONIC

C3 26.803 VHL 5.177

LNCH AZNTH LNCH TIME

50.00 6 57 tl

30.68 6 10 59

50.88 6 10 59

$0.68 6 tO 59

50.86 4 10 59

50.86 t 10 59

50.66 6 tO 59

LOL 248.04 VL 32.348 GAL

LOP 62.90 VP 21.800 GAP

GP -47.05 ZAL 94.55 ZAP

DISTANCE 571.765 [ARTN TO MARS

-,20 AZL 82.14 HCA 178.83 3NA |88,37 ECC .19522 INC 7.8606 Vt 29.369

t.D? AZP 97.85 TAL 358.75 TAP 175.58 RCA 151.60 APO 225.14 V2 24.445

li8.20 ETA |53.63 ZAE 92.87 ETE 183.96 ZAC 55.04 ETC 274.16 LVI 31.62

DLA 46.gl RAL 317.15 RAD 1645.7 VEL t2.114 PTH 7.09 VHP 4.992 DPA -66.78 RAP 324.60 ECC 1.4411

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4403.69 -28.55 201.83 209.69 50.18 8 |0 35 3403.7 -42.14 177.12

4519.45 -22.73 207.32 204.01 4?.79 7 26 19 3519.5 -37.74 185.2S

4519.45 "22.73 207.32 204.08 47.79 7 26 |9 3519.5 -37.74 185.25

451g.45 "22,73 207.52 204.08 47.79 7 26 19 3519.5 -37.74 185.25

4519.45 -22.73 207.32 204.00 47,79 7 26 19 3519.5 -57.74 185.25

4519.45 "22.73 207,32 204,09 47.79 7 26 19 3519.5 -37.74 185.25

4516.45 -22.73 207.32 204,04 47.79 ? 26 |g 3519.5 -37.74 185.25

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETEtMINATION ACCURACY

TD[ 4.5915 TRA -.5446 TC3-3.7214 8AU 1.4924 SOT 8437.9 5GR 3407,2 SO3 351,3 AT 254.5 IR 138.5 63 72.1

ROE 2.4995 IRA .2811RC3"I.8702 FAU .08427 RRT .5627 RRF .9952 RTF ._24 CRT .9949 CR8 -.9995 CIT -.v_l]

FOE 3.0090 FIA .5566 FC3-2.0759 68P 11391 6G9 ?283.9 R23 .3033 RI3 ,9520 LSA 290.2 NSA 14.5 694 .1

60E 5,2278 8RA .6128 8C3 4,1649 FSP 6It SOt 7237.6 $92 820,3 THA 27.30 EL! 289.5 EL2 12.3 ALF 20.49

LAUNCH DATE NAY 28 1971 PLIGHT TIME 264.00 ARRIVAL DATE FED 16 1972

HELIOCENTRIC CONIC DISTANCE 600.500 EARTH TO MARl

RL 151.60 LAL -.00 LOL 248.04 VL 32.412 GAL ".82 AZL 98.84 NEA t84.3I 9MA lAg. It [CO .20096 INC 6.6564 Vt 29.309

RP 227.?2 LAP .66 LOP 70.30 VP 21.580 GAP .|4 kIP 81°19 TAL 355,12 TAP 179.43 RCA 151.51APO 227.72 V2 24.153

RC 239.699 GL -61.10 GP 3?.80 ZAL g7.66 ZIP 5g.55 ETA 206,39 ZA[ $8.18 ET[ 182.10 2AC 13g.$6 ETC 275,87 LVl -46.93

PLANETOCENTRIC CONIC

C3 32,354 VHL S.688 DLA -$6.08 RAL 30.94 RAO 664?,9 VEL 12,340 PTH ?.2? VHP 4.343 DPA 15.2g RAP 295.46 ECC 1.5329

LNCH AZNTH LNCH TIME L-I TINC INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

39,$2 22 2? 18 2005,81 23.50 52.91 253.92 142,52 23 0 44 1005,6 41.gg 33,92

39.32 22 2? 18 2009,61 23.SD $2.91 283.92 142.52 23 0 44 1009.6 41.9g 33.92

39.32 22 2? 18 2005.61 23.50 52.91 283,92 142,52 23 0 44 1005.6 41.g9 33.92

3g.32 22 2? 18 2005.61 29.50 52.91 263,92 142,52 23 0 44 1005.6 41.gg 33.92

39.32 22 2? 18 2005.61 23.50 52,91 283.92 142,52 23 0 44 1005.6 41.9g 33.92

3g.32 22 27 18 2009.61 23.50 52.gl 289,g2 142.52 23 0 44 1609.6 41.g9 33.g2

39.32 22 2? 18 2009.61 23.50 52.91 283.92 142.52 23 0 44 1605,6 41.99 33.92

DIFFERENTIAL CCRRECTION_ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-I,3086 TRA 3.2?89 TC3-3,5306 BAU 1,6247 SGT 7278.3 SGR 2g46.? SO3 511.5 ST !10,7 $R 39.6 $S 34.6

ROE "*1725 RRA-1.4232 IC3 1.2595 FAU .09302 RRT -.9672 RRF ".g934 RTF .9333 CRT -.6532 CRS .932g CST ".3366

FOE 1.0173 FRA 2,8234 FC3-2.48gt $$P 13389 SGB ?852.2 923 .3240 Rt3 -,9453 L3A 114.8 M$A 42.g SSA .1

BO[ 1.3199 9RA 3.5?45 8C3 3.7561FRP 951 $91 7821.S SO2 6g8.3 THA 158.44 ELI 113.9 EL2 29.1ALF 165,93
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY E1 197I FLIGHT TIME 266.0g ARRIVAL DkTE FEB II 19Y2

HELIGC[NTRIC CONIC OIBTAN{( 604.555 (ARTN TO NAIl

RL lit.GO LAL -,DO LOL 846,04 VL ]|,4el GAL -.90 AZL 97.46 HCA |BS.$i SNA Ill,DO [CC ,ID|B3 INC 7.4562 Vl 29.$49

RP 2Re. SO LAP ,US LOP 71.35 VP |l.SSO GAP .01 AZP 12,58 TAL 354.61 TAP IT1,97 RCA 151,49 APO 226,10 VZ 24, I12

IC 246.$11GL -|5,63 GP 31.|5 ZAL 9g,|O ZAP 5S,Oi [TS 204,3! ZAE $6°52 [T[ !82.00 ZAC 133,97 (TC Z75.18 LV! -AI.S6

PLANETOCENTR|C CONIC

C3 ES.980 VHL |.OgB DLA -S!.94 RAL |4,84 RAO I045,4 VEL |2,OS| PTH 7.0| VHP 4,02| DPA I,?O RAP Eli.34 ECC 1.427T

LNCN A2NTN LNCN TIME L-| TIME 1NJ LAT INJ LONG INJ RT ASC XNJ AZNTN INJ TIME PO CBT TIN INJ 2 LAT INJ E LONG

44.44 82 |? 47 1918.81 24.99 45,!6 273,42 !37.!4 22 49 46 9!B,B 4!,58 E$.61

44,44 22 17 4T 1910.61 24,99 45.!6 2?3.42 !37.!4 22 49 46 918.B 41,58 25.61

44.44 22 17 47 1910,6! 24.99 45,!6 273,42 137,!4 22 49 46 918.8 41.58 23.81

44,44 22 17 4? 1998.81 24.99 4S,16 273.42 !37.t4 22 49 46 918.8 41.58 23.81

44.44 22 17 47 1918.81 24.99 45.15 2?3.42 137.!4 22 49 46 918.6 41.58 23.81

44.44 22 17 47 1916.81 24.99 45.10 273.42 137.!4 22 49 46 918.6 41.5S 23.8|

44.44 22 17 4? 1919.61 24,99 45.16 273,42 137.14 22 49 46 g!B,B 41.58 23,81

DIFFERENTi AL CCRIECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DET[RM!NATION ACCURACY

TDE-1.4346 TRA 3.1544 TC3-4.3Q53 BAU 1.5809 SGT 7448.6 BC_ 232B.5 SG3 Q21,5 ST 1!8.3 SR 32.5 8S 34.?

RDE -.DO?D RRA-1.1867 IC5 1.2838 FAU .10903 RRT -.9691RRF -.9946 RTF .941! CRT -.7221CRS .9273 CST -.4109

FOE .6664 FRA 3.$563 FC5-S.6320 BSP 13498 SGB 7066.! R23 .3112 RI3 -.9492 LSA 121.7 MSA 37.9 55A .1

DOE !.4546 BRA 3.5?06 BC5 4.5502 FBP 1141 SG1 7843.B SG2 592.0 THA 161.68 EL! 120.6 ELI 22.0 ALF 168.30

LAUNCH DATE NAY 28 197| FLIGHT TIME 268.00 ARRIVAL DATE FEB 20 1972

HELIOCENTRIC CCNIC

RL 151.60 LAL -.OD

RP 228,49 LAP .72

RC 245.157 GL -51.21

PLANETO¢ENTIIC CON!C

C3 22.366 VHL 4.729 DLA -48.26 RAL

LNCH AZHTH LNCH TINE L-I TIME |NJ LAT

49.11 22 17 23 1846.57 25.51

49.11 22 |7 23 1846.57 25.31

49.11 22 I7 23 1846.57 25.51

49.11 22 l? 23 1846.57 25.31

49.1t 22 17 25 1846.57 25.51

49.11 22 17 23 1846.57 25.31

49.11 22 17 23 1846.57 25.51

DIFFERENTIAL CCRRECTION$

702-1.4086 TIA 3.0910 TC5-S.0818 BAU 1.5649

ROE .0404 RRA-I.0205 IC5 1.2515 FAU .11829

FOE .5399 FRA 3.7141FC3-4.5785 BBP 1559|

BDE 1.4091BIA 3.2551BC5 5.2336 FBP 1273

DISTANCE 606.611 EARTH TO NAIS

LOL 245.04 VL 52.439 GAL -.99 AZL 96.53 HCA 186.39 SNA 189.90 ECC .20272 INC 6.5259 Vl 29.$89

LOP 72.38 VP 21.519 GAP -.15 AZP 83.5! TAL 354.12 TAP 180.51 RCA 151.47 APO 228.S0 V2 24.071

GP 27.76 ZAL 100.43 ZAP 53.43 ETS 202.30 ZAE 85.07 ETE 185.17 ZAC 129.60 ETC 274.?9 LV! -37.92

20.98 RAD 6645.9 VEL 11.931 PTH 6.94 VHP 3.855 DPA 5.39 RAP 297.17 ECC !.3681

!NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

38.15 266.01 152.$8 22 48 9 846.6 40.24 15.34

38.15 266.01 152.58 22 48 9 846.6 40.24 15.34

38.15 266.01 132.58 22 48 9 846.6 40.24 15.34

38.15 266.01 132.58 22 45 9 846.6 40.24 15.34

38.15 266.01 132.58 22 48 9 846.6 40.24 15.34

38.15 266.01 132.58 22 48 9 846,6 40.24 15.34

38.15 266.01 132.58 22 48 9 846.6 40.24 15.34

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7593.5 SGR 2202.8 SG3 695.9 ST I20.2 SI 28.0 55 35.5

RRT -.9697 IIF -.9946 RTF .9438 CRT -.7636 CR8 .9213 CST -.4525

SGB 7906.5 I23 .5075 R13 -.9497 LSA 123.4 NSA 35.7 8SA .2

501 7889.5 SG2 518.1THA 164.22 EL1 122.1 EL2 17.8 ALF 169.69

LAUNCH DATE NAY 28 1971 FLIGHT TIME 270.00 ARRIVAL DATE FEB 22 1972

HELl 0 CENT RIC CC_IC

NL 151.60 LAL -.DO

NP 228.88 LAP .76

RC 247.798 GL -47.57

PLANETOCENTRIC CONIC

C3 20.114 VHL 4.485

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT

50.00 20 33 43 2055.71 14.77

53.34 22 22 19 1782.73 25.02

53.34 22 22 19 1782.73 25.02

53.34 22 22 19 1782.73 25.02

53.34 22 22 19 1782.73 25.02

53.54 22 22 19 1762.73 25.02

55.34 22 22 19 1782.73 25.02

DIFFERENTIAL CORRECTIONS

TDE-1.3557 TRA 3.0594 TC5-5.7075 2AU 1.5682

ROE .0542 IRA -.0943 RC3 1.1978 FAU .12428

FDE .4g11FIA 3.g38T rC3-5.3483 BSP 13622

BOB 1.3368 6RA 3.1874 BC3 5.8319 FSP 1349

DISTANCE 612.662 EARTH TO MARS

LOL 246.04 VL 32.449 GAL -1.08 AZL 95.86 HCA.187.42 SNA 190.17 ECC .20363 INC 5.8562 VI 29.389

LOP 73.42 VP 21.490 GAP -.27 AZP 84.19 TAL 353.62 TAP 181.04 RCA 151.44 APO 228.89 V2 24.030

GP 24.30 ZAL 101.65 ZAP 51.38 ETS 200.48 ZAE 83.75 ETE 183.36 ZAC 126,14 ETC 274.60 LVi -34.85

DLA -45.05 RAL 18.42 RAD 6642.9 VEL 11.837 PTH 6.86 VHP 3.751DPA 2.0! RAP 2g7.95 ECC !.3310

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

47.52 250.77 135.76 21 9 59 1055.7 31.59 28.52

31.81 260.64 128.78 22 52 2 782.7 38.54 8.15

31.81 260,64 128.78 22 52 2 782.T 38.54 8.15

31.01 260.64 128.78 22 52 2 782.7 38.54 8.15

31.81 260.64 126.78 22 52 2 782.7 38.54 8.15

31.81 260.64 128.78 22 52 2 782.7 38.54 8.15

31.81 260.64 128.78 22 52 2 782.7 38.54 8.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7728.5 SGR 1942.7 SG3 744.0 ST 119.3 SR 24.8 $3 54.2

RRT -.9701RRF -.V941RTF ._451 CRT -.T924 Cfli .91U4 CII -.4693

5GB 7969.0 I23 .3047 RIB -.9495 LSA 122.2 NSA 34.5 SSA .2

SGI 7955.8 SG2 458.2 THA 166.25 ELI 120.9 EL2 14.8 ALF 170.5R

LAUNCH OAT( MAY 28 1971 FLIGHT TIME 272.00 ARRIVAL DATE FEB 24 1972

HELIOCENTRIC CONIC

RL 151.SO LAL -.00

RP 229,27 LAP .79

RC 250.468 GL "44.53

PLAN[TOC[NTIIC CONIC

C3 I8.628 VHL 4.316 OLA -42.24 RAL

LNCN AZMTH LNCH TIME L-| TIME INJ LAT

50.00 19 46 4 2153.50 9.95

57.21 22 30 44 1723.61 24,41

57,21 22 30 44 1723.61 24.41

57.21 22 30 44 1723.61 24.41

57.21 22 30 44 1723.61 24.41

57.21 22 30 44 1723.61 24.41

57.21 22 30 44 1723.61 24.41

DIFFERENTIAL CORIECTIONS

702-1.2455 TRA 3.0597 TC5-6.2303 BAU 1.5768

ROE .0560 RRA -.7988 IC3 1.1271FAU .12720

FOE .5004 FRA 4.0904 FC3-5.9113 8SP 13725

SOB 1.2447 DRA 3.1623 BC3 6.3314 FSP 1394

DISTANCE 616.708 EAITN TO NARS

LOL 249.04 VL 32.460 GAL -1.17 AZL 95.35 NCA 188.45 SNA 190,35 ECC .20455 INC 5.3511 Vl 29.389

LOP 74,45 VP 21,450 GAP -.40 AZP 94,?1TAL 355.12 TAP 181,57 ICA 151.42 APO 229,29 V2 23,990

GP 21.53 ZAL 102.61 ZAP 4g.7! ETS 198.90 ZAE 82.54 ETE 183.47 ZAC 123.37 ETC 274.50 LVI -32.41

16.6T flAO 6642.2 VEL 11.775 PTH 6.60 VHP 3.691DPA -.67 RAP 298.6? ECC 1.3066

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

51.82 243.53 136.77 20 23 57 1153.5 27.38 34.05

25.99 256.68 125.61 22 59 28 723.6 36.77 1.84

25.99 256.68 125.61 22 59 26 723.6 36.77 1.84

25.9g 256.68 125.61 22 $9 28 723.6 36.77 1,84

25.9g 256.68 125.61 22 5g 28 723.6 36.77 1.84

25.9g 256.66 125.6! 22 59 28 723.6 36.77 1.64

25.99 236,68 125.61 22 59 28 723.6 36.77 1.84

NID-COURSE EXECUTION ACCURACY (_RDIT DETERMINATION ACCURACY

$GT 7858.2 SGR 1733.1SG3 774.1 ST 116.8 SI 21.g 85 36.7

IIT -.9?02 IRF -.9g311TF .g458 CRT -.8173 CRS .8945 CBT -.4737

SGB 8047,0 R23 .3013 II3 -.g4gl LSA 119.7 HSA 34.0 SSA .2

SG1 8036.6 SG2 410.4 THA 167.89 EL1 118.2 EL2 12.4 ALF 171.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY 88 1971

HELIO(EMTII¢ CONIC

RL 1S1.80 LAL -,0O

RP 829.MI LAP .82

NC 213.053 _ -41.91

PLANETOCENTRIC CONIC

C3 1?,808 VHL 4,186

LMCH AZNTH LNCH TIME

80.00 18 1? 2

60.00 21 68 44

110.79 22 41 41

60.?6 22 41 41'

40.?9 22 41 41

60.79 22 41 41

80.79 22 41 41

FLIGN? TIR 2?4.00 ARRIVAL DATE FED D8 IITE

L04_ t48.04 VL 32.4?0 GAL

LOP T|.44 VP 11,411 GAP

red 18.88 ZAL 103.90 ZAP

DISTANCE lEO,T49 EARTH TO NAR6

"I,2S A2L 94.01 HCA 119.40 6NA I90.S4 E¢C ,20648 INC 4.866? VI 28.316

-,54 A_P 4S,11 TAL )58.RI TAP 188.00 RCA 151.39 APO 228.|8 V2 25.649

U,3Z [TI |8T,|2 ZA[ 81.48 [T[ IlS,S| ZAC 121.10 [TC Z74.48 LVl -30.46

DLA "56.?Q RAL IS.4T RAO D641,6 V[L It. ?32 PTH e.?i VHP 3,458 DPA -2.68 RAP 299.3? ECC !.809|

L-1 TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2281.86 6.55 |4.74 238.9Q I3T.23 19 54 3 1221.9 24.31 3T.S4

1802.10 19.09 28.58 250.32 186,21 22 23 4D 802.1 52.12 4.09

1668.?1 23,64 80,92 253,T2 122,96 23 9 28 668.T 35.03 568.11

168D,Tt 23.84 20,S2 2S3,T2 122.98 23 9 28 888.? 35.03 3S6.11

1686.?1 13.!4 20.|2 213,78 122,96 23 9 28 666,T 55.03 356.11

1668.?1 23,64 20.52 255.72 122.96 23 9 28 668.? 35.03 366.11

1886.71 25.64 20.52 255.72 122,96 23 9 28 666.T 55.03 356.11

DIFFERENTIAL COqRECTION8

TDE-I.1399 TRA 3,0889 TC3-6.8579 DAU 1.5867

ROE .0530 RRA -.7249 RC3 1.0494 FAU .12814

FDE .5503 FRA 4.1948 FC3-8.2988 BSP 13957

iDE 1.1411 DRA 3.1?00 DC3 6.7401 FDP 1430

LA_CH DATE NAY 28 16T1

NELIOCENTRI¢ CONIC

MID-COURSE EXECUTION ACCURACY

8GT 7961.8 SGR 1561.? 8G3 792.1

RRT -.6702 RRF -.9916 RTF .9481

888 8135.1 R23 .2959 R15 -.9487

681 8124.8 882 371.5 THA 169.23

FLIGHT TIM( 276.00

DISTANCE 624.764 EARTH

ORBIT DETERMINATION ACCURACY

ST 113.5 SR 19.7 88 3Y.3

CRT -.8414 CRD .8735 CST ",4722

LSA 116.3 NSA 33.9 66A .3

ELl 114.7 EL2 10.5 ALF 1TI.63

ARRIVAL DATE FEB 28 1972

TO MARS
RL 151.60 LAL ".00

RP 230.04 LAP .84

RC 255.671 GL -3g. T2

PLANETOCENTRIC CONIC

C3 16.893 VHL 4.110

LNCH AZNTH LNCH TINE

50.00 18 94 24

60.00 20 55 25

Q4.17 22 64 49

64.17 22 54 49

414.17 L_ 64 49

64.17 22 54 49

64.1T 22 54 49

LOL 246.04 VL 32.481 GAL -1.35 AZL 94.64 HCA 190.50 SNA 190.73 ECC .20643

LOP ?6.51 VP 21.401 GAP -.68 AZP 85.44 TAL 352.10 TAP 182.61 RCA 151.36

GP 17.42 ZAL 104.95 ZAP 4?.12 [TS 196.33 ZAE 00.31 ETE 103.55 ZAC 119.23

DLA 037.56 RAt. 14.65 RAO 6641.4 VEL 11.T02 PTH 6.73 VHP 3.637 DPA -4.59

L-I TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZMTH INJ TIME PO CST TIM

22?6.61 3.81 5T.05 235.82 137.46 19 32 21 1276.6

1953.86 12,76 36.48 244.24 128.56 21 27 59 953.9

16_,03 81_.00 SS.e4 251,50 120.70 23 21 39 609.9

1609.93 22.80 15.24 251.50 120.70 23 21 39 609.9

lGl_,g$ L_.IMB |6,_4 251,50 120.70 23 21 39 609.9

1609.93 22.80 15.24 251.50 120.70 23 21 39 609.9

3609.93 21_.80 55.24 251.50 120,?0 23 21 38 809.9

INC 4.6395 Vl 29.389

APO 250.10 V2 23.909

ETC 274.45 LVI -28.67

RAP 300.03 ECC 1.2760

INJ 2 LAT INJ 2 LONG

21.?? 40.36

27.20 15.92

33.38 350.?0

33.36 3SO,TO

33.38 360.?0

35.38 350,70

53.38 350.70

oIIrlrER[NTIAL COINECT_N&

T0[-1.0431 YRA 3.|24_ TCI*?.O_�T_I,IO_7

ROE .0506 RRA -.668tl l_ .6_ FAD *|T/IlAI

FOE .6t51FRA 4.2681 FC3-6.5179 BDP 14t_1

ODE 1.0443 8RA 3.1943 8C3 7.0968 FSP 1445

LAUNCH DATE NAY 28 1971

HELIOCENTRIC CONIC

RL 151.60 LAL -.OD LOL 248.04 VL 32.49| GAL

RP 230.42 LAP .87 LOP 77.58 VP 21.373 GAP

RC 258.281GL -37.T9 GP 15.86 ZAL 105.95 ZAP

PLANETOCENTRIC CONIC

NiO"COURSE [)_CUTIGN ACCURACY

I_T 8lOS.t 8_q 1420.0 883 801.9

RRT -,9696 RRF 0.9890 RTF ,9456

6GII 6228.5 R23 .2900 RI3 -.94?8

SGI 8221.4 $82 342.5 THA 170.34

FLIGHT TIME 278.00

DISTANCE 628.815

"1.44 AZL 94.38 HCA 191.53 8NA 190.92 ECC .20739

-.82 AZP 85.71 TAL 551.60 TAP 185.12 RCA 151.32

46.07 ET3 195.50 ZAE 79.27 ETE 185.55 ZAC 117.65

ORBIT DETERMINATION ACCURACY

ST 110.2 SR 18,0 86 $T.9

CRT -.8661 CRS .8469 CST ".4661

LDA 112.9 HSA 34.0 614 .3

EL1 111.5 EL2 8.g ALF 171.92

C3 16.383 VHL 4.048 DLA -35.59 RAL 14.10 RAO 6641.2 VEL 11.690 PTH 6.72 VHP 5.629 DPA -6.04

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN

50.00 16 37 0 2323.08 1.48 59.00 253.60 137.56 19 15 45 1525.1

60.DO 2D 23 12 2040.19 9.06 40.7? 240.61 129.44 20 57 12 1040.2

67.43 23 9 59 1531.57 21.94 10.01 249.82 !18,75 23 55 51 551.6

67.43 23 9 sg 1551.57 21.94 10.0! 249.82 116.75 25 35 51 551.6

6Y.43 23 9 59 1551.57 21.94 10.01 249.62 113.?5 25 55 51 551.6

67.43 25 9 59 1551.57 21.94 10.01 249.82 118.75 23 35 51 551.6

67.43 25 9 59 1551.5T 21.94 10,01 249.62 118,75 25 35 51 551.6

ARRIVAL DATE MAR ! 1972

EARTH TO MARS

|NC 4.3793 Vl 29.369

APO 230.51 V2 23.868

ETC 274.48 LVI -27.58

RAP 300.67 EC¢ 1.2696

|NJ 2 LAT INJ 2 LONG

19.58 42.63

24.07 2|.98

51.62 345.41

31.82 345.41

51.82 345.41

51.82 345.41

31.82 345.41

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TDE -,9465 TRA 3.1749 TC3-7,3383 DAU 1,6186 SGT 8222.5 IGR 1500,2 363 404,8

ROE .0492 RRA -.617? RC3 .8991FAU .12694 RRT -.9688 RRF ".9871RTF ._56

FOE .6861FRA 4,3126 FC3-8.70?T DSP 14354 6GO 8324.5 R23 .2608 R13 -.9475

ODE .9476 8RA 3.2344 0C5 ?.3912 FSP 1454 3G1 6_16.4 $G2 310.3 TMA 171.20

LAUNCH OAT[ NAY 2R 19TI FLIOHT TIME 200.00

ORBIT DETERMINATION ACCURACY

3T 107.0 3R 16.5 33 38.3

CRT -.8933 END .8149 C|! -.4682

LBA 109.7 NSA 34.1 664 .4

ELI 108.0 ELI 7.4 ALF 172.10

ARRIVAL DATE NAR 5 1972

HELIOCENTRIC CONIC

RL 151.60 LAL *.DO LOt. 246.04 VL 32,508 DAL

RP 230.80 LAP .go LOP 76.55 VP 21.544 GAP

RC 260.083 GL -36.09 GP 14.55 2AL 106.93 ZkP

PLANETOCENTRIC CONIC

C3 16.022 VML 4.005 OLA -53.80 RAL 13.76 RAD 6641.0 VEL 11.665 PTH 6.70 VHP 3.629 DPA -7.26

DISTANCE 632.040 EARTH TO NARD

"1.53 AZL 94.16 HCA 192.54 8MA 181.11 ECC .20856 INC 4.1613 Vl 29,566

-.95 AZP 85.94 TAL 551,09 TAP 103,63 RCA 151.29 APO 230.92 V2 23.82R

43,12 ETS 194.40 ZAE T8.27 ETE 183.54 ZAC 116,30 ETC 274.52 LVI -26.4R

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

60.70 232.01 157.57 lg 2 34 1365.9

45.95 238.51 12g.90 20 35 lg 1106.5

12,40 246.ST 11g.75 25 13 21 614.7

4,64 248.57 117.05 23 52 16 489.4

4.84 248.5? !17.05 23 52 18 489.4

4.64 240.57 117.05 25 52 16 489,4

279.22 246.5? 11g.75 S 28 58 4g49.6

LNCH AZHTH LNCH TIM( L-I TIME INJ LAT

90.00 18 23 10 2363,90 ",58

60.00 20 0 14 2105,51 6.22

TO.DO 22 46 26 1614.72 17.80

70.GG 23 2T 26 1489,43 21,09

70.66 23 27 26 1489.43 21.Qg

?0.86 23 2T 26 1489.43 21.09

110.00 3 4g 48 3949.58 1?.60

DIFFERENT IAL CCRRECTION8

TDE ".896? TRA 3.2314 TC3-?.6050 BAU 1.6386

RDE .0497 RRA -.5T79 RC3 .8298 FAU .12540

FDE .7644 FRA 4.341g FC3-6.7760 88P 14524

BO[ .8601 BRA 3.2827 BC3 7.6601 FDP 1448

MID-COURSE EXECUTION ACCURACY

SGT 8540.3 SGR 119g.0 $G5 803,?

RRT -,g674 RRF -.gB3g RTF .g452

SGB 8426.1 R23 .2696 RI3 -.9465

SG1 8420.? $82 300,8 THA 172,07

RAP 301.30 ECC !,2657

INJ 2 LAT INJ 2 LONG

17.63 44.5S

21.S? 24.80

28.29 549.03

30.36 340.03

50.36 340.D3

30.56 34D.03

28.2g 285.88

ORBIT DETERMINATION ACCURACY

ST 104.1 SR 15.4 38 39.1

CRT -.9209 CRS .7771 CST -.4716

LDA 106.9 NSA 34.3 SSA .4

EL1 105.0 EL2 s.g ALF !72.22

1531



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE MAY 26 16T1

NELIOCENTII¢ CONIC

RL 131.63 LAL .09

RP 106o97 LAP "1o84

8C 5?.440 GL "1D.61

PLANETOCENTRIC CONIC

C3 3T,637 HML G.13S

LNCH AZMTH LMCM TIME

SO.00 14 43 10

60.00 IS 49 24

TD.OO 17 13 24

80.00 18 53 39

90.GO 20 30 24

100.00 21 36 31

110o00 22 52 51

PLIGHT TIME ll. O0 ARtlVAL DATE AUG IS liTI

OISTANCE 149,751 EARTH TO MARS

LOL 94T.00 VL 35.393 GAL t.?O AZL 91.88 HCA 78,04 IHA |61.54 ECC .45|9G IHE 5.1815 Vl ll. Sl4

LOP 325.03 VP 96,009 GAP 82.03 AZP 90.39 TAL 5.65 TAP 03.68 RCA 151,40 APO 3il.IT V2 28,461

GP -1.34 ZAL 60,6S ZAP 176.08 ITS DOS.l! ZAE 170.9? ET[ 22,80 ZkC 98.11ETC 278.57 Lvl -11.83

OLA -01.7S RAL 33S,93 RAO 6649,8 VEL 12.551 PTH 7.42 VHP 11.052 DPA -17,13 RAP 313.66 ECC 1.6194

L-i TIME INJ LAT INJ LONG INJ RT A3C INJ AZHTH INJ TIN[ _0 CST TIM INJ 2 LAT INJ 2 LONG

9847.81 -04.16 82.39 201.56 132.30 15 30 30 1847.1 -6.43 65.51

0671.67 *10,22 ?1,80 006,63 126,59 tG 35 56 1871.T -0,52 53.20

2424.74 -10.43 55.86 2t0.92 102.07 I? 55 49 1424.7 1.38 36,13

1111.OO -?.76 34.83 213,71 118.92 19 28 50 1111,0 4,56 14.30

1798.91 -5.03 12.93 214.76 117,?9 21 0 23 798.g 5.94 352.09

1585,46 -7.76 356,20 213,71 118.92 22 2 56 585.5 4,59 335.6?

1471.56 -12,45 344.78 210.92 122.07 22 3? 22 471,6 1.38 325.04

DIFFEREMTIAL C(_RECTI_8

TOE -.2973 TRA -.?3U TC3 .0861 8AU .0515

ROE ".5604 RRA .2214 RC3 ,0553 FAU .03292

FOE .0196 FRA .4105 FC3 -.7573 83P g54

BDE .6344 BRA .7693 BC3 .1023 F8P t00

LAUNCH OATS MAY 29 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

6GT 798.2 $GR 572.8 $03 67.9 3T 17,l 8R 26.4 SS 6.1

RRT -,0272 RRF ,0531 RTF -.5036 CRT .6953 CRS .0203 CST .1166

$GB 962.5 R23 -.0048 R|3 .5042 LSA 29.8 NSA 12.8 8SA I,I

381 798.6 302 572.4 THA 177.70 ELI 29.7 ELl !1.3 ALF 6O.lO

FLIGHT TIME 88.00 ARRIVAL DATE AUG 23 1971

DISTANCE 251.752 EARTH TO MARS

RL 151.63 LAL .00

RP 206.90 LAP -1.94

RC 57.930 CA. -11.17

PLANETOCENTRIC CC_NIC

C3 33.034 VHL 5.919

LNCH AZMTN LNCH TIME

50.D0 14 43 58

60.00 15 50 46

70.00 17 15 34

80.00 18 56 47

90.00 20 34 7

100.00 21 39 39

110,00 22 15 O

LOL 247.00 VL 35.173 GAL 1.72 AlL 91.87 HCA 79.30 6MA 258.50 ECC .41433 INC 1.8686 Vl 29.384

LOP 326.50 VP 27.739 GAP 21.75 AlP 90.35 TAL 5.87 TAP 85.17 RCA 151.39 APO 365.60 V2 26.469

GP -1.38 ZAL 82.57 lAP 175.97 ST9 200.10 ZAE 170.36 [TE 20.66 ZAC 98.03 ETC 278.65 LVI -17.87

DLA -22.10 RAL 335.73 RAO 6648.9 VEL 12,447 PTH 7.35 VHP 10.669 DPA -17.06 RAP 325.97 £CC 1.5766

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 tONG

2822.31 -23.02 81.11 200,36 132,86 15 3| 1 1822,3 -5,15 64.24

2644.65 -17.11 70.36 205.63 127.06 16 34 51 1644.7 -1.33 Sl.gO

2595,40 -11.37 54.96 209.74 122.43 17 55 29 1395.4 2.50 34.59

2078.60 -6.69 33.03 212.55 119.17 19 31 26 1078.6 5.68 12.51

1764.67 -4.75 11.00 213.62 117.91 21 3 31 764.7 7.02 350.15

1553.08 -6.69 354.39 212.55 119.17 22 5 32 555.1 5.68 333.88

1442.22 -11.37 343.18 209.74 122.43 22 39 2 442.2 2.50 323.51

DIFFERENT IAL CCRRECTIONS

TDE -.2901TNA -,7265 TC3 .1033 8AU .0557

ROE -.5462 RRA .2154 RC5 .0589 FAU .03420

FDE .0142 FRA .4242 FC3 -.8450 BSP 1004

BDE .6]84 BRA .7577 BC3 .1189 FSP lID

LAUNCH DATE HAY 29 1971

NIO-CCAJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 818,5 SGR 578.8 SG3 94,5 ST 18.1 SR 26.7 SS 6.3

RRT -.0292 RRF .0358 RTF -.5165 CRT .6907 CRS -.0227 CST .6913

SGB 1002.5 R23 -.OOST R13 .5189 LSA 30.1 MSA 13.1 SSA 1.2

SGt 818.8 SG2 578.3 THA 177.64 EL1 30.0 EL2 11.6 ALF sg.g8

FLIGHT TIME 90.00 ARRIVAL DATE AUG 27 1971

HELIOCENTRIC C(_NIC

RL 151.63 LAL .00

RP 206.85 LAP -1.83

RC 58.496 GL -11.42

PLANETOCENTRIC CONIC

C5 32.684 VHL 5.717

LNCH AZMTH LNCH TIME

50,00 14 44 42

60.00 15 52 6

?O.O0 17 17 42

80.00 18 5g 59

90.00 20 37 56

100.00 21 42 51

110.00 22 17 9

DISTANCE 254.005 EARTH TO MARS

LOL 247.00 VL 34.967 GAL 1.74 AlL 91.86 HCA 80.57 SMA 251.43 [CC .39792 INC 1.8558 Vl 29.384

LOP 327.56 VP 27.484 GAP 21.22 AlP 90.30 TAL 6,10 TAP 66.6T RCA 151.38 APO 351.48 V2 26.476

GP -1.41ZAL 82.25 ZAP 175.05 ETS 196.62 ZAE 169.79 ETE 18.79 ZAC 97.95 ETC 278.69 LVI -17.91

DLA -22.46 RAL 335.51RAO 6648.0 VEL 12.353 PTH 7.28 VHP 10.301DPA -IT.D0 RAP 326.26 ECC 1,5379

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2797.22 -21.85 79.86 199,2D 133.38 15 31 19 1797.2 -3.89 63.18

2617.97 -16.01 68.9T 204.45 127.49 16 35 44 1618.0 -.16 50.63

2366.29 -10.30 52.68 208.57 122.75 17 57 9 1566.3 3,61 33.0?

2046.20 -5.62 31.23 211.42 119.3T 19 34 5 1046.2 6.75 10.71

1730.25 -3.65 9.07 212.30 118.06 21 6 46 730.3 8.09 348.20

1520.67 -5,62 352.59 211.42 119.37 22 8 11 520.7 6.75 332.08

1413.11 -10.30 341.80 208.57 t22.75 22 40 42 413,1 3.61 321.99

DIFFERENTIAL CCRRECTION$

TOE -.2824 TRA -.T1S2 TC3 .1222 BAD .0600

ROE -.$325 flRA ,2ogs RC3 .0626 FAU .03558

FOE .0082 FRA .4383 FC3 -.9420 BSP 1043

60[ .602? ERA ,7455 8C3 .1375 FSP 120

LAUNCH DATE MAY 29 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 837.3 $GR 504.4 SG3 101,7 ST 18.3 SR 26.9 $S 6.5

RRT -.0311RRF .U366RTF -,_.99 CRT .6858 CR8 -.U689 C$! .6641

SGB 1021.1 823 -,0066 R13 .5294 LSA 30.3 MSk 13,4 SSA 1,2

SGI 837,7 SG2 583.9 THA 17T.58 ELI 30.3 EL2 11.S ALF 59.92

FLIGHT TIME 90.00 ARRIVAL DATE AUG 29 1911

HELIOCENTRIC CONIC

RL 151.63 LAL .00

RP 206.80 LAP -1.82

RC 59.137 GL -11.67

PLANETOCENTRIC CONIC

C3 30.§60 VHL 3.518

LNCH AZMTH LNCM TIME

50.00 14 45 21

60.00 15 53 22

70.00 17 19 50

60.00 19 3 14

90.00 20 41 53

tOO.D0 21 46 6

110.00 22 19 17

DIFFERENTIAL CCRRECTION3

TOE -.2749 TRA -.7048 TC3 .14410AU .0648

RDE -.51g5 RRA .2039 RE3 .0662 FAU .03701

FOE .0016 FRA .4524 FC3-1.0486 OSP 1084

BOE .3676 BRA .733? 8C3 .1586 FSP 131

OISTANCE 038.4T3 EARTH

LOL 24T.00 VL 34.TT4 GAL 1.T6 AZL 91.84 HCA 81.84 3MA 245.15 [CC .58263 INC

LOP 328.83 VP 27.244 GAP 20.T0 AZP g0,26 TAL 6.36 TAP 88,20 RCA 151,37 APO

GP -1,45 ZAL 91,91 lAP IT4.07 ET$ 194.24 ZAE 169.26 ETE IT.|4 ZAC g7.87 ETC

TO MARS

t.843t Vl 29.384

339.00 V2 26.482

278.T4 LVI -17.94

OLA -22.82 RAL 335.25 RAO 6647.1 VEL 12,26T PTH 7.21 VHP g.946 DPA -16.94 RAP 326.55 ECC 1.3029

L-[ TIME INJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

27T2.57 -20.69 78,86 199,06 533.85 15 31 33 1772.6 -2.66 62.15

2591,$9 "14,92 6T.6| 203.30 12T.88 16 36 33 1591.T 1.D0 4g.37

2337,45 -9.23 51.13 20?,44 193.03 5T 58 48 1337,5 4.70 31.56

2013.85 -4.53 29.44 210.31 11g.54 19 36 48 1013.g ?.82 8.91

1693.89 -2,54 ?,14 911.41 118,18 21 10 9 995.? g.16 346.22

1488.32 -4.53 350.80 210,31 11g.54 22 10 53 488.3 7.82 330.27

1384.2T -9,25 340.03 207.44 123.03 22 42 21 384,5 4.?0 320.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 857,1 3GR 58g.6 SG3 109.4 ST 18.6 SR 27.1 S$ 6.7

RRT -.0330 RRF ,0413 RTF -,$422 CRT .6804 ORS -.1124 CST .6353

SGB 1040.5 R23 -,0076 813 .5426 LSA 30.6 NSA 15.7 SSA 1.2

$01 857.5 SG2 589.0 THA 177,54 ELI 30.6 EL2 12.1 ALF 59.89
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY |S IS71

M[LIO¢ENTRIC CGNIC

RL 151.63 LAL ,DO

RP 806,?| LAP -1,8l

RC 59,850 _ *11.91

PLAN[TO¢ENTRIC CONIC

CS 81.638 VML S.3St

LNCN AZMTM LNCM TIME

80.00 14 45 SI

6O.O0 15 54 35

TO.O0 17 21 38

60.00 19 6 )4

9D.OD 20 43 57

tOO.OR II 49 13

110.00 21 El 24

LOL 84?.00 VL

LOP 330ol0 V! IT.Oil GAP tO,IS klP 60.lt TAL I,i3 TAP 88.73 RCA tlI.3S APO lET.tO Vt ll.AI7

r# -1.49 ZAL 81.34 ZAP |?3.08 [TI ID8.52 ZA[ tim.T8 [T[ IS.U ZAC 07.79 [TC t?O.Y8 LVI -17.9T

OLA -83,18 RAL 334,9T RAO iS4i. S V[L IS,ill PTH ?,|5 VMP 9.109 DPA -li,ll RAP 3El.it [CC 1.4713

L-! TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH IMa T|NE PO Clf TIM INJ 2 LAT |NJ E LONG

t?41.4l -li,33 ??.S0 111.94 134,18 15 31 44 1740,4 -1.45 11.14

ISiS,iS -13,03 ID,|l |01,17 ||8,14 tl 37 |O ISIS.I E,14 40,14

t3Ol.14 -I,17 49.60 lit,It 113.lt 18 D l? 1308,1 5,TI iO,Dt

liOl.ll -3.49 t?,61 IOl.t3 Ill.el Ii 3i 35 iol.I 8,88 7.oo

1161,0| -I,41 |.|0 1|0.35 |18.E3 11 13 38 6lI,O I0,|E )44,25

1451,01 "3,45 349,D3 Z01,83 i|i,lO 2E I3 4E 451.t 8,88 3il,4i

1355.76 -8.17 338,52 206.32 IE3,E8 22 44 O 335,8 5,78 518.8?

FLllNT TIME t4.00 ARRIVAL DATE AUG 51 Ilfl

DISTANCE 231,1|1 EARTN TO MAR1

14,ill GAL IlT8 AlL D1,85 NCA 13,IO IMA 231.13 ECC ,3105T INC 1,83D| ¥1 21,514

DIFPERENTIAL ¢¢RR[CTION8

TOE -.2688 TRA -.6932 TC3 .1a47 iAU .D6gt

ROE -o5067 RRA o1985 RC3 ,0697 FAU ,03831

FDE -.0096 FRA .4669 FC3-to1658 liP 1|3|

ODE .57338RA ,7230 BC3 .1807 FIP 143

MID-COURS[ EXECUTION ACCURACY OmSIT DETERMINATION ACCt_tACV

8GT 87T,5 6GR 394.4 SG3 tIT.6 IT 18,8 8R 2T.3 88 Y.O

RRT 0.054l RRF ,0445 RTF -.553E CRT °6734 CR8 -.1591 CUT ,6040

3GD tOSI.8 R23 -.0092 R13 .5541 LEA 30,8 MIA 14,1 88A !,3

661 677.9 662 593.8 THA 177,52 EL! 30.8 EL2 12.3 ALF 59.78

LAUNCH DATE NAY 29 1971 FLIGHT TIE 96.00 ARRIVAL DATE SiP 2 1971

hELIOCENTRIC CONIC

RL 151.68 LAL ,DO

RP 206.72 LAP -|.81

RC 60.633 GL -12.15

PLANETOC(NTR1C CONIC

CS 26.897 VHL 5.186

LNCH AZNTH LNCH TINS

50.00 14 46 26

60,00 19 55 44

70.OO 17 24 4

80.00 19 g 57

90,00 20 50 10

100.00 21 92 49

110.00 22 23 51

DI6TANCE 261.940

LOL 24?.00 VL 34,424 GAL 1.81 AZL 91.82 HCA 84.37 IMA

LOP 331.37 VP 26.804 GAP 19.69 AZP 90.16 TAL 6.91 TAP

GP "1.53 ZAL 81.15 ZAP 172.06 ET5 191.23 ZA[ 168.36 ETE

EARTH TO MAR8

234.66 [CC .35508 INC 1.8179 Vt E9.384

91.26 RCA 151.34 APO 317°99 V2 26,491

14.36 ZAC 97.?1 ETC 2?8.84 LVI -17.98

DLA -23.53 RAL 334.66 RAD 6645.8 VEL 12.110 PTH T.O9 VHP 9.284 DPA -|6.84 RAP 32T.09 £CC 1.4427

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2724.82 -18.42 76.39 195.86 134.68 15 31 51 1724.8 -.26 60.16

2540,50 -12.76 65.00 201.06 128.96 16 38 5 1540.5 3.25 46.93

2260.82 -T,12 48.11 205.24 125.49 18 2 5 1280.8 6.84 28.57

1949.46 -2.36 25.89 208.18 119.77 19 42 26 949.5 9,92 5.28

1626.22 -.30 3.26 209.32 118.28 21 17 16 626.2 11.27 342.21

1423.93 -2.36 34?.26 208.18 119.T? 22 16 33 423.9 9.92 328.69

1327,64 -7.12 337,03 205.24 123.49 22 45 38 327.6 6.84 317.49

DIFFERENT IAL CCRRECTION8

TOE -.2593 TflA -.6836 TC3 .1897 IAU .0731

ROE -.494? RRA .1932 NC3 .O?3O FAU .04020

FOE -.0136 FRA .4814 FC3-1,2940 68P 1162

BOE .5585 BRA .7105 Be3 .2033 FSP 157

MID-CQ4JRSE EXECUTION ACCURACY ORB|T DETERNINAYION ACCURACY

$GT 894,1 SGR 598.8 $G3 126.3 ST 18,9 SR 27.5 61 ?.2

RRT -.05?9 RRF .04?7 RTF -,5642 CRT .6683 CR8 -.2068 CST .9729

8GB 1076.1 R23 -,0089 R13 .5648 LEA 31.0 MSA 14.4 SEA 1.3

SGI 894.6 $G2 598.0 THA 177.37 EL1 31.0 EL2 12.5 ALF 39.96

LAUNCH DAT( NAY 29 1971 FLIGHT TIE g8.oO ARRIVAL DATE SEP 4 1971

HELI_ENTRIC CCNIC

RL 151.63 LAL .00

RP 206.70 LAP -1.80

RC 61.485 GL -12.38

PLANETOCENTRIC CONIC

C5 25.318 VHL 5.052

LNCH AZHTH LNCH TIME

50.00 14 46 52

60.00 15 56 51

70.00 17 26 9

80.00 19 IS 24

99.00 20 54 32

IO0.OD 21 56 16

liD.DO 22 25 36

DISTANCE 264.893

LOL 247.00 VL 34.265 GAL 1.84 4ZL 91.81 HCA 85.64 IRA

LOP 332.64 VP 26.602 GAP 19.20 AZP 90.14 TAL 7.21 TAP

GP "1.56 ZAL 80.74 ZAP 171.06 ST5 190.22 ZAE 168.00 ETE

EARTH TO MARS

250.21 ECC .34269 1NC 1.8054 Vl 29.384

92.65 RCA 151.32 APO 309.10 V2 26.494

13.16 ZAC 97.63 ETC 278.88 LVI -18.00

DLA -23.g2 RAL 334.33 RAD 6645.1 VEL 12.053 PTH 7.04 VHP 8.971 OPA -16.80 RAP 327.34 ECC 1.4IS?

L-I TIME |MJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2701.81 -17.52 75,32 194.80 155,04 |5 31 54 1701.8 .90 59.19

2515.70 -11.7| 65,76 200.00 128.84 16 38 47 1515.7 4.34 45.74

2253.I4 -6.08 46.64 204,18 123.67 18 3 43 1253.1 7.88 27.10

1917.51 -1.28 24.13 207.15 II9.83 |9 45 21 91T.5 10.95 3.45

1591.34 .83 t.32 208.32 118.27 21 21 3 591.3 12.51 340.18

1391.90 °1.28 545.50 207.15 119.85 22 19 28 392.0 10.95 324.83

1299.95 "8.08 355.56 204.18 125,67 22 47 18 300,0 7.88 316.92

DIFFERENTIAL CCRRECTION8

TD[ -.2518 TRA ".4729 TC3 .2150 9AU .0772

ROE -.4851 ERA .1881 RC3 .OTSE FAU .04191

FDC -.0234 FRA .4963 FC5-1.4339 BSP 1200

9DE .5447 6RA .19ST 6C3 .2281 FIR 171

MID-COURSE EXECUTION ACCURACY

5GT 811.8 SGR 602.0 563 135.?

RRT -.0405 RRF *0515 RTF -,_,4T

$GB 1093.1 R23 -.0105 R13 .5753

561 912.4 362 902,0 THA 177.30

LAUNCH DATE NAY 29 1971 FLIGHT TIME 100.00

HELIOCENTRIC CQNIC

RL 151.65 LAL .00

RP 206.66 LAP -1.T9

RC 62.$96 GL -12.61

PLANETOCENTRIC CONIC

C3 23.865 VHL 4.857

LNCH AZNTH LNCH TIME

50.00 14 47 14

60.OO 15 57 54

70.00 17 28 13

80.00 19 16 55

90.00 20 59 3

1OO.OO 21 59 47

110.00 22 27 40

DIFFERENTIAL CCRRECTI_q8

TOE -.2437 TRA -.6626

ROE ".4721 RRA .1852

FDE -.0335 FRA .5118

6DE .5315 6RA .6874

01STANCE 287.g75

LOL 24To00 VL 34,113 GAL 1,87 kZL 91.79 HCA 86,gl SMA

LOP 333.91 VP 26,411 GAP 16.72 AZP 90.10 TAL 7.51 TAP

GP -1.62 ZAL 80.3| ZAP 170.02 ETS 189.41 ZAE 167.?D ETE

TC3 .2419 BAU .0813

RC3 .0791 FAU .04379

FC3-1.5871 BSP 1237

BC3 .2545 FIP 186

ORBIT DETERNINATION ACCURACY

ST 19.1 SR 27.T $S ?.S

CRT ,6619 CR8 -.2585 cl! ._560

LEA 51.2 MSA 14,7 $5A 1,5

ELI 51.2 EL2 12.? ALF 60.04

ARRIVAL DATE SIP 6 1971

EARTH TO NARD

226,20 ECC .53112 1NC 1.7929 VI 29.384

g4.42 RCA 151.50 APO 501.10 V2 26.496

12.06 ZAC g?.56 ETC 278,g3 LVl -18.01

DLA -24.29 RAL 333.98 RAD 6644.5 VEL 11.g94 PTH 6.99 VHP 8.6?0 DPA -16.?? RAP 327.5? ECC 1.3931

L-I TIME |NJ LAT INJ LONG |NJ RT A$C IMJ AZNTN INJ T|ME PO CST T|M INJ 2 LAT INJ 2 LONG

2679.42 "16.24 74.2g 193.77 135.36 t5 31 54 1679.4 2.02 55,26

2491.4g "10.67 62.55 lg8.96 12g,10 16 39 25 14gl.5 5.40 44.5?

2225.93 -S.D5 45.21 203.15 123,82 18 5 1g 1225.9 8.89 25.65

1885.76 -.21 22,39 206,16 119.66 19 48 21 855.8 11.96 1.64

1556.35 1.95 359.36 207.36 118.22 21 24 5g 556.4 13.33 338.12

1360.23 -.21 343.?6 206,16 11g,86 22 22 2T 360.2 11.96 323.01

1272.T5 -5.05 334.13 203.15 123.82 22 45 $3 272.8 8.89 314.57

MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGT 92g.4 8DR 606,5 SG5 145.6 ST lg.2 SR 2T.9 88 7.?

RRT -,0452 RRF .0596 RTF -.5851 CRT .6547 CR8 -.3085 CST .4998

SGB 1109.8 R25 -.0116 R13 .585T LSA 51.3 NSA 15.Q SSA 1,4

SG1 930.0 SG2 605.5 THA 177.19 EL1 31.3 EL2 12.9 ALF 60.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE MAY 29 18TI FLIGHT TIME 102.00 ARRIVAL DATE IEP 9 1971

NELIO(EMTIIC CMIC DISTANCE 271,159

RL 181,G3 LAL ,DO LOL 24?.00 VL 33.97S GAL 1.90 AZL 91.71 HCA $8.l$ IRA

RP lOS,iT LAP "l,78 LOP 335,18 VP _G*Z31 GAP 11,_4 AZP 90,08 TAL 7.83 TAP

RC i3.$7i GL "[2,83 GF "I.S? ZAL 79,87 ZAP 1t8,97 (TI ill.?| ZA[ |8?.48 [T[

PLANETOCENTRIC CONIC

C3 22.383 VML 4°?52 DLA -24,ii RAL 333.81 RAD li44,0 V[L 11.940 PTH 8,94 VNP

LMCN AZNTM LNCN TIME L'| TIME INJ LAT

50.00 14 47 32 2657.88 "15.|8

60.00 19 58 34 2467.90 "9.83

TO,D0 17 30 18 2199.2T "4.03

80.00 19 20 30 [854.25 .88

90.00 21 3 43 152[.26 3.09

lO0,O0 22 3 22 1328,72 .88

110.00 22 2942 1246.08 -4.03

DIFFERENTIAL CORRECTIGNS

TOE -.2358 TRA -,6522 TC3 .2699 BAU .0851

ROE -.4619 RRA .1785 RC3 .08[? FAU ,045?6

FOE -.0445 FNA .9275 FC3-1.7552 BSP 1280

BDE .5182 ERA .6762 BC3 .2820 FSP 203

EARTH TO MAll

Ill.iS ECC hSlO$3 INC 1.7804 Vl 29.394

Dl,O| RCA 1S1,28 APO 293.88 VI 26.496

!1.04 ZkC 97,48 ETC 278.98 LVI -19.02

8,3810PA -I6,74 RAP 32T,78 ECC 1.3717

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

73.30 192.77 13S,65 15 3! 50 1857.7 3.11 57.35

8[.39 197.85 129.32 16 40 1 1467.9 6.43 43.43

43.8| 202.15 123.94 18 6 55 [199.3 9.68 24.22

20,66 205.20 119.85 19 51 24 854.2 12.94 339.82

SS?.4D 206.43 118.13 2! 2g 8 521.3 14.34 336.03

34E.03 205.20 119.85 22 25 S! 328.7 12.94 321.19

332.73 202,13 |23.94 22 50 28 246.I 9.68 313.13

MID-COURSE EX[CUTION ACCURACY _61T DETERMINATION ACCURACY

8ST 946.2 SGR 609.7 SG3 IS6.4 8T 19.3 SR 28.0 IS 9.1

RRT -.0464 RRF .0598 RTF -.5945 CRT .64TD CR9 -.3380 CST .4827

9G8 [125.6 R23 -.0127 R13 .5953 LSA 31.4 NSA 15.3 GSA 1.4

SG! 948.9 862 608.6 THA 177,08 ELI 31,4 EL2 13,1ALF 60.39

LAUNCH DATE MAY 29 1971 FLIGHT TIN[ 104.00 ARRIVAL DATE SIP 10 1971

HELIOCENTRXC CONIC

RL 131.63 LAL .DO LOL 247.00 VL

RP 206.66 LAP "[.77 LOP 336.45 VP

RC 84.414 GL -13,04 GP -1,72 ZAL

PLANETOCENTRZC CONIC

C3 21.398 VHL 4,626

LNCH AZNTH LNCH TIME

50.00 14 47 46

60.00 IS 59 49

70.00 17 32 17

80.OD 19 24 10

90.00 21 8 40

100.00 22 7 2

110.00 22 31 43

DIFFERENTIAL CORRECTIONS

TD£ -.2191 TRA -.6329 TC3 .3155 BAU .0934

ROE -.4514 RRA .1739 RC3 .0839 FAU .04785

FDE -.0546 FRA .5448 FC3-1.9358 BSP 1200

BDE .5018 BRA .6564 BC3 .3263 FSP 222

DISTANCE 274.442

33,843 GAL !,93 AZL 91,7T HCA 89.45 $MA

26,060 GAP 17.78 AZP 90.02 TAL 8.15 TAP

79.41 ZAP [67.89 ETS 188.20 ZAE 167.29 ETE

EARTH TO MARS

219,30 ECC ,31024 INC 1,7680 Vt 29.384

97.60 RCA 151.26 APO 287.34 V2 26.496

lO,OT ZAC 97.40 ETC 279.00 LVI -19.01

DLA -25.02 RAL 333.2[ RAD 6643.5 VEL 11.891 PTH

L-I TIME ]NJ LAT

2636.61 -14.15

2444.94 -8.66

2173.12 -3.04

1822.94 1.92

1485.93 4.21

1297.41 1.92

1219.94 -3.04

6,90 VHP 8,102 DPA -16,73 RAP 327.99 ECC 1.3322

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

72.36 191.79 135.91 15 31 42 1636.6 4.17 56.47

60,26 196.96 129.51 16 40 34 1444.9 7.43 42.32

42.44 201.18 124.03 18 8 30 1173.1 10.83 22.80

18.94 204.27 119.80 19 54 33 822.9 13.91 358.00

355.42 205.53 117.99 21 33 28 485.9 15.33 333.91

340.31 204.27 119.80 22 26 39 297.4 13.91 319.37

331.36 201.18 124.03 22 52 3 219.9 10.85 311.72

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 932.5 SG_ 612.5 963 167,7 ST 18.8 SR 28.2 SS 8.4

RRT -.0536 RRF .0638 RTF -.6214 CRT .8293 CRS -.3970 CST .4459

SG8 1132.5 R23 -.0072 R13 .6221 LSA 31.2 NSA 15.5 SSA 1.4

SGI 933.S SG2 811.0 THA 176.65 ELI 31.2 EL2 13.2 ALF 61,77

LAUNCH DATE NAY 29 1971 FLIGHT TIME 106.00 ARRIVAL DATE SEP 12 1971

HELIOCENTRIC CC_IC

RL 151.63 LAL .00 LOL 247.00 VL

RP 206.69 LAP -1.76 LOP 337.72 VP

RC 65.512 GL -13.24 GP -1.77 ZAL

PLANETOCENTRIC CONIC

C3 20.321 VHL 4.508

LNCH AZNTH LNCH TIME

50.00 14 47 56

GO.O0 16 0 42

70.00 17 34 15

80.00 19 27 53

90.00 21 13 46

I00.00 22 10 43

110.00 22 33 42

DIFFERENTIAL CORRECTIONS

TDE -.2147 TRA -.6283 TC3 .3388 8AU .0949

R0E -.4410 RRA .1696 RC3 ,085T FAU .05012

FOE -.0694 FRA .5604 FC3"2.1353 8SP 128C

DOE .4912 BRA _6499 BE3 .3495 FIR 241

DISTANCE 277,811 EARTH TO MARS

33,720 GAL 1.96 AZL 91.76 HCA 90.72 SNA 216.32 (CC ,30084 INC !.7556 Vl 29.384

25.896 GAP 17.33 AZP 89.98 TAL 8.48 TAP 99,20 RCA 151.24 APO 281,40 V2 26.495

78.95 ZAP 166.80 (T$ 187.74 ZAE 167.19 ETE 9.15 ZAC 97.32 ETC 279.03 LVI -18.00

DLA -25.38 RAL 332.81RAD 6643.0 VEL 11.846 PTH 6.86 VHP 7.834 DPA -16.72 RAP 328.18 DEC 1.3344

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2616.30 -13.16 71.46 190.84 136.15 15 31 32 1616.3 5.19 55.61

2422.74 -7.70 39.18 196.00 129.68 16 41 S 1422.? 8.40 41.24

2147.68 -2.07 41.11 200.24 124.10 18 10 3 1147.7 11.77 21.42

1792.06 2.97 17.25 203.37 119.72 |9 57 45 792.1 14.84 336.18

145D,53 5.34 $53.43 204.68 117.81 21 37 57 450.5 16.30 331.77

1266.50 2.97 338.61 203.37 119.72 22 31 32 263.5 14.84 317.55

1194.49 -2.07 330.03 200.24 124.10 22 53 36 194.5 11.77 310.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 97|.7 SGR 615.0 SG3 179.9 ST 19.0 Sfl 28.3 S$ 0.8

NET -.0538 RRF .U693 RTF -,_.21 CRT .6244 CR8 -.4923 C91 .3_6_

SGB 1150.0 R23 -.0116 R13 .6229 LSA 31.4 NSA 15.8 SSA 1.§

SGI 972.7 962 G13.5 THA 176.64 EL! 31.3 EL2 13.4 ALF 61.62

LAUNCH DATE MAY 29 1971 FLIGHT TIME lO8.OO ARRIVAL DATE SEP 14 1971

HELIOCENTRIC CONIC

RL 151.63 LAL ,OD LO(. 247,00 VL

RP 206,71 LAP -1,74 LOP 338,99 VP

RC 86.86T GL -13.43 GP -1,83 ZAL

PLANETC_ENTRIC CONIC

C3 19.339 VHL 4.396

LNCN AZMTH LNCN TIH[

50.00 14 48 2

60.00 16 1 31

T0.00 17 36 12

80.00 19 31 41

90.00 21 19 9

100.00 22 14 33

110.00 22 35 38

DIFFERENTIAL CORRECTIONS

TOE -.20g3 TRA -.6183 TC3 .3631 8AU .0970

ROE -.4326 RRA .1654 RE3 ,0870 FAU ,05298

FDE -.0837 FRA .5758 FC3-2.3536 68P 1338

ODE .4806 BRA .6401 DC3 .3754 FSP 261

DISTANCE 281.258 EARTH TO NARS

33.604 GAL 1,99 AZL 91.74 HCA 91.99 SNA 213.61 ECC .29207 INC 1.7432 Vl 29.384

28.743 GAP 16,88 AZP 89,94 TAL 8.82 TAP 100.80 RCA !§1.22 APO 2?G.00 V2 26,493

TS,Ag ZAP 185.68 ETS 167.35 ZA£ 167,IS ET[ 8.27 ZAC g7.24 ETC 2?9.06 LVI -17.99

DLA -28.T4 RAL 332.40 RAD 6642.5 VEL 11,805 PTH

L-I TIME INJ LAT

2596.72 -12.20

2401.27 -8.?8

2122.89 -1.12

IT61.43 4.00

1414.87 8.4T

1233,90 4.00

1169.71 -1.12

6,83 VHP T,577 DPA -16,T2 RAP 328,33 ECC 1,3183

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

70.$9 189.93 136.35 15 31 19 1396.7 6.17 54.79

58,[3 195.07 129.82 16 41 32 1401.3 g.33 40.18

39,82 Igg,33 124.14 18 11 35 1122.9 12.6T 20.06

[§.$6 202.31 119,61 20 1 2 T61.4 15.76 354.3?

351,42 203.86 117.39 21 42 43 414.g 17.25 329.58

336.g3 202.$1 119.61 22 35 g 235.g 13.76 315.T4

328.T3 199,33 124.14 22 35 8 169.7 12.67 308.gB

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 988.6 $GR 617.1SG3 [g3.0 ST 19.1SR 28.4 $S g.2

RRT -.0589 RRF .0742 RTF -.6248 CRT .6185 CR$ -.4989 C3T *3542

SGB 1165.4 R23 -.0146 R13 .6258 LSA 31.6 MSA 16.1SSA 1.S

SG] g89.7 SG2 613.4 THA IT6.39 EL! 31.4 EL2 13,6 ALF 61.63

1534



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAYS MAV |S tgTI

HELIOCENTRIC CONIC

RL 131.13 LAL .00

RP 206.T3 LAP -1.Y3

RC S?,877 GL "IS.DR

PLANETOCENTRIC CONIC

C3 18.443 VHL 4.293

LNCN AZNTM LNEH TIME

SO.OD 14 44 4

80,00 1g 2 1l

YD.00 t? _4 S

80.00 II 35 33

90.00 21 E4 40

100.00 22 18 25

110.00 22 ST $2

FLIGNT TIM( 110,00 ARRIVAL DATE 8(P IS lSfS

DISTANCE 284.T?I EARTH TO MARS

LOL 247.00 VL 33.49l 6AL 2.02 AZL 01.73 NCA 95.2S 8NA 211.14 (CC .21388 INC 1.1307 VS 29.)84

LO_ 340.21 VP 25,@00 GAP IS.45 AZP IS,gO TAL 9,19 TAP 102.41 RCA 151,20 4PO 211.08 V2 26.419

f,P -1.88 ZAL 78.02 ZAP !14.55 [TI 187.01ZA[ ll?.lg [T[ 7.40 ZAC 97.17 [TC 279.08 LVI -I7.96

DLA -20.06 RAL 33|.97 RAO g642. | VEL II. TIT PTN 1.79 VNP T.328 OPA -1i. 73 gAP $28.S0 [CC 1.3035

L-I TIN[ INJ LAT INJ LONG INJ RT 4SC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2511.90 -11,2T IR.T? 189.03 136.$4 15 31 2 1577.0 1,11 S3,49

2340,55 "5,24 51.13 194,11 129.94 16 41 51 1380.4 10,22 30.13

2098.81 -.20 58.54 198.45 124.15 14 13 4 1098.8 IS.54 18.?3

1131.14 5.0| 13.89 201,68 !19.41 20 4 24 ?31.2 16,64 $52.$6

1314.03 ?.60 344.34 203.04 117,32 21 4? 4? 370.8 18,19 321.35

1205,65 5.01 335.24 201.68 !19.4T 22 38 30 205.6 16.44 313.93

1145.62 -.20 327.48 148.45 t24.15 22 56 3? 145.4 13.54 30?.45

OlFFEgENT IAL CCRRECTIONIJ MID-COURSE EXECUTION ACcuRAcY

TOE -.2032 TRA -.6009 TC3 .$910 |AU .0990 SOT 1003.7 $GR 618.S SO3 206,4

ROE -.4239 RRA .1615 RE3 .0818FAU .OSStO RRT -.0423 RRF ,0402 RTF -,6289

FOE -,0991 FRA .5939 FC3-E.5866 |ST 1301 SOB 1179.2 923 -.0173 R13 .6300

ODE .4701 ERA .6309 0C3 .4017 FSP 282 $G1 1004.9 $02 617.0 THA 1?6.47

LAUNCH DATE MAY 29 1971 FLIGHT TIM( 112.00

HELIOCENTRIC CONIC DISTANCE 288.347

RL 151,03 LAL ,00 LOL 241.00 VL 33.394 GAL 2.05 AZL 91.72 HCA 94,52 8NA

RP 206.77 LAP -1.71 LOP 341.53 UP 2S.462 GAP 16,03 AZP 89.86 TAL 9.49 TAP

RC 69.140 GL -13,?9 r.rP -1.94 ZAL 77,54 ZAP 163.$9 ETS 186.71 ZAE 167.30 ETE

PLANETOCCNTRIC CONIC

C3 11.626 VHL 4.198 DLA -26.41 RAL 331.54 RAD 6641.8 VEL 11.733 PTH 6.16 VHP

LNCH AZNTH LNCH TIME L-I TINS INJ LAT

5O,00 14 48 3 2559.86 -10.37

60.00 t8 2 ST 2360.63 -4.99

70.00 l? 36 56 207$.4? .69

80.00 19 39 29 1701.30 6.01

90.00 21 30 48 1342.27 6.74

100.00 22 22 21 1175.T7 6.01

110.00 22 39 22 1122.29 .69

DIFFERENTIAL C¢I_RECTI_ill

TOE ".1969 TRA -.6004 TC3 .4t98 BAU .I011

ROE -.4155 RRA .|ST6 RE3 .OST9 FAU .0S743

FOE -.1150 FRA .6|11 FC3-_.9406 BSP 1420

BDE .4598 BRA .6208 0C3 .4290 FSP 309

LAUNCH OATS MAY 29 1971

NEL]OCENTg|C CONIC

RL 151.63 LAL .00

RP 206.81 LAP -1,70

RC 70.455 GL -13.95

PLANETOCENTRIC CONIC

C3 |8.879 VHL A.103

LNCN AZMTH LNCH TIME

50,00 14 47 58

60.00 16 3 35

• ?0.00 17 41 43

80.00 19 43 29

90.00 21 3? 14

100.00 22 26 20

II0,00 22 41 10

ORBIT DETERMINATION ACCURACY

ST 19.2 89 28.5 89 9.6

CRT .6110 CRS -.S418 CIT ,31S7

LSA 31,? NSA 16,3 8SA 1,6

ELI 31,5 EL2 13,8 ALF 61,19

ARRIVAL DATE DEP 18 1971

EARTH TO MARS

208.88 [CC .27624 INC !.?|82 Vl 29.384

104.01RCA 151,18 APO 266.58 V2 26.405

6. SS ZAC 97,09 ETC 279,10 LVI -17.93

7,090 OPA -16.74 RAP 328.63 ECC 1.2901

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.99 t88.11 136.70 15 30 43

56.17 ]93.30 130.04 16 42 18

37.34 197.59 124,13 18 14 32

12.23 200.89 119.30 20 ? SO

347,29 202.36 117.00 21 $3 11

333.40 200.89 119.30 22 41 54

524,26 197.59 124.15 22 58 5

MID-COURSE EXECUTION ACCURACY

8GT 1016,? $GR 620.3 $03 2_t,4

RRT 0,0658 RNF ,0859 RTF -.6329

|08 1|9|,0 R23 -.0198 R13 .6341

SOl 1018,0 $52 418.2 THA 176.35

FLIGHT TIME 114.00

DISTANCE 291.919

1559,g 8.01 S3.22

1360,6 11,01 38,18

1075,5 14,37 11,43

701.3 17.49 330.75

342.3 19,11 323,06

175,8 17.49 312,12

122.3 14.3T 306.3S

ORBIT DETERMINATION ACCURACY

ST 19.2 SR 26.6 84 10.1

CRT .4037 CR$ -.$808 CST .2794

LSA 31.8 MSA 16.6 SgA 1.8

EL! 31,3 EL2 13.9 ALF 62.01

ARRIVAL DATE $EP 20 1971

EARTH TO MAR8

LOL 247.00 VL 33.299 GAL 2.08 AZL 91.71 HCA gs.?S SMA

LOP 342.79 VP 25.332 GAP 15.61 AZP 89.83 TAL 9.03 TAP

GP -2,01 ZAL 77.07 ZAP |42.21 ETA 186.45 ZAE 147.48 ETE

209.81 ECC .26910 INC 1.?057 Vt 29.384

105.62 RCA IS1.16 APO 242.44 V2 26.480

5,69 ZAC 97.01 ETC 274,12 LVI "!?.89

DLA -29.74 RAL 33|.11 RAD 6641.4 VEL 11.701 PTN 4.73 VHP S.060 SPA -16.77 RAP 320.73 ECC !.2778

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2542,$1 -9.52 $8,24 187,33 136.84 15 SO 21 1542.6 8.87 52,48

2341.52 -4.15 55.23 1g2.46 130,12 14 42 36 1341,S 11.89 37,22

2052,93 1,55 36,17 194.77 124,12 18 13 54 |052,9 15,]6 IS,S?

1671,82 6.99 10,59 200.13 119.10 20 II _0 $71,0 18,32 348.96

1304,94 9.83 345,IS 20|.67 |16.43 21 58 59 305,0 20.01 322.70

1144,49 6,99 331.96 200.13 ItS.tO 22 45 27 146,3 10.32 310.32

1099,73 1.53 325.08 196.77 124.12 22 59 29 99.? 15.16 305.09

DIFFERENTIAL CQgRECTIONS

TOE -.]gOD TRA -,SS09 TC3 ,4483 2AU ,SOS|

flOE -.4075 RRA .1542 RE3 .0874 FAU .060?2

FOG ".133T FRA ,6294 FC3-3.1144 SAP 1450

BOG .4497 BRA .6107 9C3 .4567 FlP 332

LAUNCH DATE NAY 29 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORAIT DETERMINATION ACCURACY

SOT !028,3 sGg 621.4 SO3 237.4 ST 19.2 SN 23.6 63 10.g

RRT -.0107 RRF ,US31RTF "._.71 CRT ,5947 Cg| -.6212 Eli .2414

SOB 1201,5 923 -,0221 R13 ,$386 L|A 31,9 NSA 16,6 SSA 1.?

SO1 1029.T SO2 419.0 THA 174.17 ELI 31,5 EL2 14.0 ALF 62.38

FLIGHT TIME !16,00 ARRIVAL DATE SEP 22 1911

DISTANCE 295.961 EARTH TO NAgS

RL 151.63 LAb .00

RP 206.8? LAP -1.68

gC 11.818 GL -14,10

PLANETOCENTNIC CONIC

C3 16,196 VHL 4.024

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

SO.OD 14 47 51 2526.17 "8.70

60.00 16 4 8 2323.25 -3.35

70.00 17 43 27 2031.22 2,38

80.00 19 4T 33 1642,T6 7,95

90.00 21 44 12 1266.54 11,05

lOO.OO 22 30 24 1117,23 7.95

110.O0 22 42 53 1078.03 2,38

DIFFERENTIAL C_RRECTION$

TO[ -.1636 TRA -.5813 TC3 .4754 BAU ,1046

ROE -,3999 RRA .1508 RE3 .0840 FAU .06381

FOE ",1523 FRA .048g FC3-3.4109 SAP 1471

604 .4401 BRA ,8005 BC3 .4831 FSP 354

LOL 24?.00 VL 35.210 GAL 2.11 AZL 91.69 MCA 97,09 8HA 204.91 (CC .28244 INC !.6431 V| 29.S34

LOP $44.04 VP 23.201 GAP 15,21 AZP 89o?g TAL |0.14 TAP 107.22 RCA 151.13 APO 258,64 V2 26.4?4

GP -2,0? ZAL 76,41 ZAP 191,00 ETS 186.22 ZAE 167.13 ETE 4.82 ZAC 96.94 ETC 214.13 LVI -17.84

DLA -2?.0§ RAL 330,4? RAD 6641 ,l VEL 11.672 PTH 6.T1 VHP S,938 DPA -16.$2 RAP $28.82 ECC 1.2665

INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

9?.54 186.53 136,96 15 29 57 1526.2 g.68 51.16

54.36 lgl.44 130.19 16 42 51 1323.2 12.67 36.30

35.03 19s.g8 124,08 1S 1? 18 1031.2 IS.92 14.44

8.97 149.40 118.67 20 14 53 642.8 19.12 347,]6

$42.93 201.04 116,20 22 SIg 256,3 20.90 320.24

330.34 194.40 !18.81 22 4g 2 117,2 lg,12 308.53

323.45 lgs.g8 124,08 23 0 51 78.0 15.92 303.86

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1038,3 SGR r_.2.2 $03 254.3 ST 1g,1 SR 28.7 $S 11.1

RRT -.0754 RgF .1002 RTF -.6407 CRT .$863 CR3 -.6546 CST .2084

SOB 1210.5 R23 -.0253 g13 ,4423 LSA 31.g NSA 17.0 33A 1.?

SG1 1040.0 $02 019.4 THA 173.gg EL1 31.S EL2 14.1ALF 62.?3
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE MAY 29 19Y1

HELIOCENTRIC CCNIC

RL 151.83 LAL .DO

RP 206.9S LAP "1.66

RC TS.2_9 GL -14.24

PLANETOCENTRIC CONIC

C3 IS.ST1 VHL 3.946

LNCM A2MTH LNCM TIME

SO.DO 14 4T 40

60.00 16 4 3T

TD.O0 17 45 6

SO.DO 19 51 40

90.00 21 51 54

100.00 22 34 32

110.00 22 44 $2

FLIGHT TINS lle.O0 ARRIVAL DATE SIP 24 1971

DISTANCE 299.390 EARTH TO MARS

LOL 247.00 VL 33.t26 GAL 2.13 AZL 91.69 HCA R8,33 GNA 203.1T ECC .|S123 INC 1.6t0] Vl 2|.SIR

LOP 349.33 y P 29.099 GAP 14.81 AZP 99.76 TAL 10.49 TAP 109.81 RCA 151.11 APO 255.23 ¥2 26.446

GP -2.14 ZAL 76.15 ZkP I99.77 ETG 186.01 ZkE |De.DE ETE S.9| ZAC 98.9T [TC 279,13 LV! "lT.TI

DLA -2?.35 RAL 330.23 RAD GI40.8 VEL 11.64S PTH G.D8

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2910.S4 -7.92 66,87 185.79 137,07

2309.84 -2.56 53.54 190.86 130.23

2010.39 3.17 33.94 195.21 124.02

1214.14 8.89 7.36 198.71 118.62

1226.40 12.24 340.59 200.46 115.69

1098.62 8.89 328.73 198.71 118.62

1057.19 3.17 322.86 195.21 124.02

VHP G,42| DPk "IS.l? RAP 328.88 ECC 1.2989

INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

15 29 30 ISlO.S 10.46 SI.IO

16 43 3 1305.8 13.41 39.43

19 18 36 1010.4 16.64 13.75

20 18 94 614.1 19.9R 945.38

22 12 21 228.4 21.79 S!7.63

22 52 41 88.6 19.89 306.75

23 2 9 57.2 16.64 302.67

DIFFERENT IAL CCRRECTIONS

TOE -.1773 TRA -,S716 TC3 ,S013 BAU .IOSD

ROE -,392T RRA .1476 RC3 .0938 FAU .06707

FOE -.1724 FRA .6681 FC3-S.7292 B6P 1498

BDE .4309 6RA ,5903 BE3 .5083 FSP 339

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1046,9 $GR 622.7 SGS 272.1 9T 19.0 8R 20.7 88 ll.T

RRT -.0806 RRF .1079 RTF -.$432 CRT .5781 CR8 -.6861 CST .1770

$GB t218.0 R23 -.0282 R13 .8450 LSA 32,0 NSA 17.2 88A 1.0

SGI 1048.7 SG2 619.5 THA 175.78 ELI 31.4 EL2 14.2 ALF 63.11

LAUNCH DATE MAY 28 1971 FLIGHT TINS 120.00 ARRIVAL DATE 9EP 26 1971

HELIOCENT R1C CCNIC

RL 151.63 LAL .00

RP 207.00 LAP -1.64

RC 74.683 GL -14,3T

PLANETC_ENTR|C CONIC

C3 14,998 VHL 3.873

LNCH AZMTH LNEH TIME

50.00 14 47 26

60.00 16 5 2

70.00 17 46 40

80.00 19 55 51

90.00 22 D 41

tOO.DO 22 38 43

110.D0 22 46 6

DIFFERENTIAL CORRECTIONS

TD£ -.1714 TRA -,$620 TCS .5259 BAU .1067

RDE -.3837 RRA ,1446 RC3 .0807 FAU .DTOSS

F0E -.1935 FRA .6889 FC5-4.0724 BSP 1514

805 .422! BRA .5805 BC3 .5520 FSP 420

DISTANCE 303.160 EARTH TO MARS

LOL 247.00 VL 33.048 GAL 2,16 AZL 91,67 HCA 99.59 SNA 201,9T ECC .29044 INC 1,6679 Vl 29.$84

LOP 346.60 VP 24.977 GAP 14.42 AZP 89,T2 TAL ID.9I TAP 110.40 RCA 151.09 APO 252.05 V2 26.456

6P -2.21 ZAL 75.70 ZAP 158,91 ETS 185.82 ZAE 168.46 ETE 2.96 ZAC 96.79 ETC 279,13 LVi -17.71

OLA -27.63 RAL 329.80 RAD 6640.5 VEL 11,621 PTH 6.66

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2495.74 -T.19 66.24 185.00 137.16

2289.30 -1.86 52.75 190.10 130.27

1990.45 3.93 32.90 194.48 123.95

1586.00 9.80 5.77 198.05 118.54

1183.49 13.50 338,06 199.95 115.09

1060.48 9.80 327.14 198.05 118.34

1037.27 3.93 321.82 194.48 123,95

VHP 6,220 DPA -16.93 RAP 328.91ECC 1.2468

|NJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

15 29 1 1495.7 11.19 50.46

16 43 12 1289.3 14,1D 34.58

18 19 SO 990.4 17.32 12.61

20 22 17 586.0 20,61 343.61

22 20 25 185.4 22.69 314.80

22 56 24 60.5 20.61 304.98

23 3 24 37.3 17.32 301.53

ORBIT DETERMINATION ACCURACY

ST 19.0 SR 28.8 SS 12.3

CRT .5701CRS -.7138 CST .1432

LSA 52.2 NSA 17.3 SSA 1.8

ELI 31.3 EL2 14.3 ALF 63.49

HID-COURSE EXECUTION ACCURACY

SGT 1054.0 SGR 622.8 SG3 291.1

RRT -.0861RRF .1162 RTF -.6453

SG8 1224.2 R23 ",0319 R15 .6474

SGI 1056.1 SG2 619.3 THA 175.56

LAUNCH DATE NAY 29 1971 FLIGHT TIME 122.00 ARRIVAL DATE SEP 28 1971

HELIOCENTRIC CC4_1C

RL 151.63 LAL .DO

RP 207.08 LAP -I.63

RC 76.180 GL -14,49

PLANETOCENTRIC CONIC

C3 14,473 VHL 3,804

LNCH AZNTH LNCH TIME

50.00 14 47 9

60.00 16 5 23

70.00 17 48 9

80.00 20 O 5

90.00 22 11 18

100.00 22 42 57

llO.OO 22 47 95

DIFFERENTIAL CCRRECTI ON$

TDE -.185S TRA -.5522 TC3 .5470 9AU ,1069

ROE -.3791RRA .1419 RC$ .0767 FAU .074|9

FOE -.2131FRA .7104 FC3-4.4380 BSP 1527

BOG .4137 ERA .5701 Be3 .5523 FSP 454

DISTANCE 306.969 EARTH TO MARS

LOL 247.00 VL 52.974 GkL 2.18 AZL 91.66 HCA 100,86 9MA 200.10 ECC .24504 INC !.6550 Vl 29.304

LOP 347.86 VP 24.870 GAP 14.05 AZP 89.99 TAL 11.19 TAP !11.99 RCA 151.07 APO 249.t5 V2 26.449

GP -2.29 2AL 75.27 ZAP 157,23 ETS 185.65 ZAE 168.93 ETE 1.95 ZAC 96.72 ETC 279.15 LVI -17.63

OLA -2T.90 RAL 329.38 RAD 6640.3 VEL 11.599 PTH 6.64 VHP 6.023 DPA -17.01 RAP 328.92 ECC 1.2382

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2481.76 -6.49 69.65 184.28 137.24 15 28 31 1481.8 11.88 49.85

2273.65 -1.17 92.00 189.38 150.29 16 43 17 1279.7 14.76 33.78

1971.47 4.65 31.90 193.78 129.87 18 21 O 971.5 17.96 11.51

1553.37 t0.69 4.20 197.43 118.04 20 26 4 558.4 21.31 341.86

1135.21 I4.87 395.18 199.53 114.33 22 30 14 135.2 23.$3 311.58

1032.84 10.69 325.57 19T.43 118.04 23 0 10 32,8 21.31 303.22

1018,29 4.65 920*82 193.78 123.87 23 4 33 18.3 17.96 300.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1058.7 S_ 622.7 SG3 S11.2 ST IS.B SR 28.0 SS 13.0

RRT -,0921RRF ,1254 RTF -._.59 CRT .5623 CRI -,7395 £ll .12u$

SGB 1220.2 R23 ".0952 R13 ,8494 LSA 32,3 HSA 17.5 SSA 1.9

9G1 1061.0 SG2 819.7 THA 175,38 ELI 31.S EL2 14.3 ALF 63.90

LAUNCH DATE MAY 29 1971 FLIGHT TINS 124.00 ARRIVAL DATE SEP 30 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .DO

RP 207.17 LAP "1.61

RC 77.718 GL "14.59

PLANETOCENTRIC CONIC

C3 !S.992 VHL 3,T41

LNCH AZMTH LNCH TIME

50.00 14 46 50

SO.DO 16 S 40

TO.GO 17 49 S2

80.00 20 4 22

90.00 22 26 19

100.00 22 4? 14

110.00 22 46 58

DISTANCE 310.812

LOS. 247.00 VL 32.906 GAL 2.21 AZL 91.64 NCA 102.12

LOP 349.12 VP 24.768 GAP 13.68 AZP 09.66 TAL 11.44

GP -2.37 ZAL 74.85 ZAP 155,91 [TS 185,49 ZAE 189.47

DLA -28,14 RAL 328.97 RAD 6640.0 VEL 11.578 PTH 6,62

L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH

2468.61 -5.83 65.09 183.59 197.30

2259.91 -.52 51.30 188.68 130,30

195S.48 5.94 30.96 193.10 123.70

1531.27 11.55 2.66 196.84 117,72

1073.45 16.57 331.45 199.30 113,25

1005.74 11.55 924,02 196.94 117.72

1000.30 S.34 31g,98 lg3.10 123.78

OIFFERENTIAL CCRRECTIONS

TDE -.1605 TRA -.5425 TC3 .$660 BAU .1067

ROE *,3?27 RRA .1392 RC3 .0717 FAU .07808

FDE *.2398 FRA .7324 FC3-4.8315 6BP 1334

BDE .4058 BRA .5601 DC3 .$705 FSP 490

EARTH TO NANS

9NA 198.74 [CC .2400! INC 1.6421 Vl 29.384

TAP 113,58 RCA 151,04 APO 243.44 V2 23.439

[TE .80 ZAC g6.65 ETC 279.12 LVI -|7.54

NID-COUR$E EXECUTION ACCURACY

SGT 1062.0 SGR 622.4 SG3 332.6

RRT -.0980 RRF .1350 RTF -.6436

SGB 1230.g R23 -,0395 RI3 .6484

SG1 1064.T SG2 617,8 THA 175.04

VNP 5.833 DPA -17.10 RAF 923.90 ECC 1.2503

INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

19 27 99 1463.6 12.53 49.27

16 4S Ig 1258.9 13.37 33.02

18 22 5 953.5 18.56 10.46

20 29 59 931.3 21.97 940.12

22 44 IS 73.4 24.73 307.3g

23 4 D S.? 2|.9? 301.49

23 5 38 .S 18.56 299.38

OR61T DETERMINATION ACCURACY

ST 18.7 SR 28.8 SS 13.6

CRT .553G CRS ".7623 C6T .093T

LSA 32.4 MSA 17.6 SSA l.g

ELI 31.2 EL2 14.4 ALF 64.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCM DATE MAY El 1971 FLIGHT TZM[ I2i.O0 ARRIVAL DATE DE? E llYt

MELIGC[NTR|¢ CCN|C

RL 151.93 LAb ,OO

RP 20?.El LAP -I,$8

RC 79.193 GL -14.99

PLANETOCENTRI¢ CONIC

C3 13.349 VML 3,68t

LNCH AZMTM LNCM TIME

SO.OO 14 49 29

60.00 19 S 53

TO.OO 17 90 46

9O.OO 20 8 41

97.56 22 29 89

tOO.DO 29 51 33

110.00 28 SO 14

OIPFERENTIAL CGRRECT]ONS

TD( -.1559 TRA -.5333 TC3 ,579Y 8AU .lOS?

ROE -.3666 IRA .1368 RE3 .DES| FAU .08214

FOE -.2642 FRA .?36? F¢3-8.2489 MP IS38

DOE .3984 DRA .SSO6 BE3 .5834 FEP 827

LOt. |47,00 VL $8,84| GAL

LOP 3S0.39 VP 84.6?1 GAP 13,32 AZP D9.IZ TAL 11,73 TAP !l$.12 RCA 151,D2

GP -2.45 ZAL ?4.44 ZAP 154.57 [Y| 185.35 Zk[ t?O,O8 (T[ 359.53 ZAC 9R.58

DLA °29,3D RAL 398.56 RAO 6839.8 YEL ||.§SO PTH S.GO VMP S,651 DPA -|7.Zl

L-I TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIM

2456.26 -5.21 64.57 182.93 137.36 13 27 25 /456,3

E245,O? .09 SO,G4 188,02 13O,3O 16 43 19 1245.1

1936,91 S.99 30.06 192.46 123.69 18 23 4 936.5

1504.75 12.39 1.13 196.28 117.38 20 33 46 SO4.T

1034.12 18.85 331.0Z 199.34 111.61 28 46 3 S4.1

6267.26 12.39 300.40 196.28 117.38 24 $9 O 5267.3

62?1.37 S.99 299.89 192.49 123.68 24 34 *46 5271.4

DIITARCE 314.687 EARTH TO MAIR

E.23 AZL 91.63 HCA 109,35 8HA I9T.SO ECC .23531 INC 1.6291 Vl 2R.3R4

APO 243.97 V2 2R.489

ETC 279.10 LVI "1?.44

NID-COtJRS[ EXECUTION ACCURACY

3GT 1063.? SGR 621.8 SG3 355.1

RRT -.I04D RRF .1486 RTF -.6434

SGB 1232.0 R23 -.D444 R13 .6466

SGI 108S.6 362 616.6 THA 174.74

RAP 328.45 ECC !.2230

INJ 2 LAT INJ 2 LONG

IS.14 48,73

15,99 32.31

19.12 9.47

22.60 338.40

26.11 306.33

22".80 277.67

19.12 276.29

ORBIT DETERMINATION ACCURACY

ST 18.7 SR 28.8 ss 14.3

CRT .5496 CRG -.7817 CST .D702

LEA 32.6 MSA 17.? SSA 2.0

ELI 31.1 EL2 14,4 ALP 64.56

LAUNCH DATE MAY 29 1971 FLIGHT TIN[ 120.00 ARRIVAL DATE OCT 4 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .GO 32,782 GAL

RP 207.37 LAP -1.96

RC 80.909 6L -14.76

PLANET_ENTR1C CONIC

C3 13.142 VHL 3.625

LNCH AZHTH LNCH TIME

SO,DO 14 dG 5

60.00 16 6 I

70.00 57 91 ST

80.00 20 13 1

65.62 22 10 4?

lUG.DO Z2 55 32

110.00 22 51 24

DIFFERENTIAL CCRRECTION6

TOE -.1513 TRA ".5234 TC3 .5910 BAU .|043

ROE -.3606 RRA ,1345 RE3 .D982 FAU .06690

FD[ -.2911 FRA .78OO FC3-S.G903 DIP 1536

DOE .3914 BRA .5404 6C3 .5939 FSP 398

DISTANCE 318.592

2.25 AZL 91.62 HCA 104.64 IRA

EARTH TO MARS

196.35 [CO .23095 INC 1.6160 Vl 29.384

APO 241.70 V2 26.413

ETC 279.08 LVI -17.33

LOL 247.00 VL

LOP 351.65 VP 24.578 GAP 12.97 kZP 89.59 TAL 12.02 TAP 116.66 RCA 151.00

GP -2.54 ZAL 74.05 ZAP 153.19 [T8 185.2! ZAE 170.76 ETE 356.06 ZAC 96.51

OLA -28.59 RAL 328.19 MAD 6639.6VEL 11.542 PTH 6.59 VHP 5.476 DPA "17.33

L-I TIME INJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTM INJ TINS PC) CST TIM

2444.77 -4.64 64.09 t02.30 137.40 15 26 50 1444.8

2232.15 .66 90.02 187.36 130.30 16 43 13 1232.2

19LI0.60 : 6.96 29.22 191.84 123.S9 18 23 58 920.6

1478.85 13.19 359.63 195.T6 117.03 20 37 39 478.9

1099,?7 19.15 334,49 198.S6 111.64 22 29 7 99,8

6241.36 13.19 296.90 195.76 117.03 24 39 54 3241,4

6255.46 6.58 296.05 191.84 123.59 24 35 39 5255.5

HID-COURSE EXECUTION ACCURACY

3GT 1062.4 6GR 621.0 SG3 379.1

RNT -.1112 RRF .lSTO RTF -,6399

SDB 1230.5 R23 -.0502 fl13 .6438

561 1065.7 SG2 615.2 THA 174.42

RAP 328.77 [CC 1.2163

INJ 2 LAT INJ 2 LONG

13.70 48.22

16.48 31.63

19.64 9.53

23.19 336.71

26.40 309.74

23.19 275.98

19.64 273.38

ORB|T DETERMINATION ACCURACY

6T 19.5 SR 28.7 SS 15.0

CRT .3446 CMS ".SOD9 CST .0444

LSA 32.8 MSA 17.7 SSA 2.0

ELI 31.0 EL2 14.4 ALF 64.88

LAUNCH DATE MAY 29 1971 FLIGHT TIME 130.00 ARRIVAL DATE OCT 6 19TI

HELIOCENTRIC CONIC

RL 151.83 LAL .DO

RP 207.48 LAP -1.34

RC 82.560 6L -|4.83

PLANETOCENTRIC CONIC

C3 12.787 VHL 3.573

LNCH AZMTH LNCH TIME

5O.O0 14 43 40

60.00 t6 6 5

70.00 17 52 59

80.00 20 17 29

84.40 21 59 19

tOO,DO 23 O 12

!10.00 22 52 25

DIFFERENTIAL CCRRECTIONR

TOE ".1480 TRA -.5148 TED *$992 'AU *JOSS

ROE ".3352 RRA .1324 RE3 .0497 FAU .09111

FDE -.3174 FRA ,9069 FCS-9.17TD BSP 1331

ODE .3848 DRA .S31O RC3 .EGGS FSP 618

DISTANCE 322.325 EARTH TO MARS

LOL 247.00 VL 32.728 GAL 2.26 AZL 91.60 HCA 105.9D SNA 193.29 ECC .22636 INC !.6027 VI 29.384

LOP 3S2.gl VP 24.490 GAP 12,62 AZP 89.$6 TAL 12.29 TAP 118,19 flCA |50.98 APO 239.S0 V2 26.402

GP -2.63 ZAL 73.69 ZAP 151,79 [TS 185.06 ZAE 171.50 ETE 356.32 ZAC 96,45 ETC 279.05 LVl -17.21

DLA -28.76 RAL 327.00 RAD 6639.4 VEL 11.526 PTH 8,57 VHP S.SO8 DPA "17.43

L-| TIME ]NJ LAT INJ LONG IHJ RT AGE INJ AZNTM INJ TIME PO CIT TIM

2434.08 -4.SO 33.64 181,70 137.44 15 26 14 1434.1

2220.15 1.19 49.45 186.78 130.29 16 43 8 1220.1

1905.78 7.14 28.44 191.25 t23.49 18 24 45 905.8

1453.66 13.97 358.16 195,27 116.66 20 4! 33 453.7

1125.81 19.43 336,52 197.83 I11.66 22 18 4 125.8

8216.17 13.97 297.44 185.27 !16.66 24 43 48 5218.2

6240.63 7.14 295.26 191.25 123.49 24 36 28 5240.6

HID-COURSE EXECUTION ACCURACY

SGT tOlO.2 8DR R2O.O 893 404.6

RAT *.1180 RRF .1690 RTF "._,55

SG9 1_20.2 R23 ".0598 R13 ,6400

S61 1064,0 SG2 613.4 THA 174.08

RAP 323.SR ECC !.2101

INJ 2 LAT INJ 2 LONG

14.22 47.74

16.98 31.00

20.12 7.64

23.75 335.04

26.66 511.71

25.T5 2?4.32

20.12 274.47

ORBIT DETERMINATION ACCURACY

ST 18.4 SR 28.7 $S 15.S

CRT .5412 CRS -.813i CR! ,UZ$_

LEA 33.1NSA 17.8 $3A 2.1

ELI 30.9 EL2 14.4 ALF 65.09

LAUNCH DATE NAY 29 1971 FLIGHT TINS I)2.00 ARRIVAL DATE OCT 8 1971

HELIOCENTRIC CONIC

RL 191.33 LAL .D0

RP 297.S0 LAP -1.$2

RC 84.24T GL -14.89

PLANETOC[NTR]C CONIC

C3 12.422 VML 3,524

LNCH AZMTH LNCH TIME

50.00 14 45 13

60.00 16 6 5

70.00 17 53 52

80.00 20 21 39

83.49 21 5028

lOG.Q0 23 4 31

110.00 22 53 19

DIPFERENTIAL CORRECTIONS

TOE -.134? TRA -.4945 TC3 .6316 2AU .1051

ROE -.3DOG RRA .1302 RC3 .D392 FAU ,09621

POE -.352? FRA .8263 PC3-6.7058 BSP 1393

DOE .3751 DRA .S!14 BE3 .6329 FSP 650

DISTANCE 326.479 EARTH TO MARS

LOL 24T.OD VL 32,674 SAL 2.28 AZL 91.59 HCA 107.16 8HA 194.32 ECC .22309 INC 1.5093 Vl 29.584

LOP 354,17 VP 24.495 GAP 12.29 kZP 89.53 TAL 12.55 TAP 119.71 RCA 150.97 kPO 237.68 V2 26.388

GP "2.72 ZAL 73,34 ZAP 150.35 ETS 184.96 ZAE 172.31 ETE 354.17 ZAC 96.38 ETC 2T9.0t LVi -17.08

OLA -28.96 RAL 327.45 RAO 6639.3 V[L 11.$11 PTH 6,56 VHP 5.149 DPA -17,61

L-I TIN[ INJ LAT ]NJ LONG INJ RT A$C IMJ AZNTH INJ TINE PO CST TIM

2424.17 -3.60 63.22 181.13 137.47 15 25 37 1424.2

2209.02 1.68 48.92 186.20 130.27 16 42 54 1209,D

1892.01 ?.63 27.71 190.69 123.39 ]8 25 24 892,0

1429,10 14.?1 356.72 194.81 116.28 20 45 28 429.1

1143.88 19.69 $37.96 197.12 111.67 22 9 32 143.9

6191.61 14.71 293.99 194,81 116,29 24 4? 42 3191.6

6226.86 ?.63 294.$3 190,68 123.39 24 37 6 5226.9

NIO-CCUR$E EXECUTION ACCURACY

$6T 1044,2 SGR 619.0 393 432.3

RRT -,132! RRF .1932 RTF -.6489

6GB 1213.9 R23 -.0333 R13 .6541

$61 1049.1SG2 610.? THA 173.2!

RAP 328.52 ECC 1,2044

INJ 2 LAT INJ 2 LONG

14.71 47.29

17.43 30.42

20.$6 6.82

24.28 333.41

26.90 313.09

24.28 272.68

20.56 273.94

ORDIT D[T(RNINATZON ACCURACY

ST 17.6 SR 28.? SS 16.T

CRT .5177 CR3 -.8369 CST .0124

LEA 33.2 MSA 1T.4 8SA 2,1

ELI 30.S EL2 14.2 ALP 6?.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UMCH OATE NAY 89 SSPl

HELIO(EMTII¢ CONIC

RL 151.63 LAL .OO

RP 20T.73 LAP "t.SO

RE R5.966 GL "14,93

PLAN[TOCENTRIC CONIC

CS 12,103 VHL 3.47R

LNCH AZNTH LNCM TIME

50.00 14 44 45

60.00 IR 6 |

70.00 I? 54 3?

6O.OO 20 25 51

62.76 21 45 25

100.00 23 8 43

110.00 22 54 3

FLIGHT TIME !)4.00 ARRIVAL OAT[ OCT 10 1871

OISTANC[ 330.4ST EARTH TO MAR1

LOL 147.00 VL $Z.Sl| GAL 8,29 AZL g|.58 NCA tOR.4| IRA li3.48 [CC ,IllS? INC I.|TSt Vl 86,384

LO_ 355.43 VP 84,323 GAP 11.9| AZP 89.S0 TAL 12.?g TAP 18|.81RCA 150.85 APO 255.66 V8 24.$73

GP -2.88 ZAL ?3,02 ZAP 1U,88 ETS 184.84 ZAE 175,17 (TE $5|,43 ZAC 66.32 [TC 8?6.9? LVI -11.93

DLA ;89.|1RAL 387.|2 RAO El31.| V[L 11,497 PTH R.SS VMP 4.9R1DPA -17.T8 RAP 328.34 ECC 1.1682

L-! TIME |NJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAY INJ 2 LONG

2411.0R -3.IS 62.84 180,59 137,50 IS 25 0 1415.1 15.15 46.88

2196,88 2.12 48,43 185.65 130.25 16 42 40 1198.9 17.85 28.88

1879.47 8.12 27.04 190.15 121.29 18 25 56 379.5 20.96 6.06

1405.67 15.42 355.33 194.38 115.89 20 49 16 405.7 24.76 331.84

1156.80 19.95 339.02 196.46 111.67 22 2 42 156.6 27.11 314.09

6168.18 15.42 294.61 194.38 115.89 24 51 31 5166.2 24.7R 271.11

6214.33 8.12 893.86 190.15 123.29 24 3T 38 5214.3 20.g6 272.89

DIFFERENTIAL CCRRECTION|

TOE ".1366 TRA -.4896 TC3 .6129 BAU .0963

RDE ".3448 RRA .1286 RC3 .0263 FAU .10118

FOE -.3796 FRA .6575 FC3-7.2371 68P 1428

ROE .3706 6RA .5062 8C3 .6136 FSP 700

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1041.3 8DR 6t7.7 303 460.! 3T 17.8 6R 28.R 86 17.4

RRT -.1362 RRF .1970 RTF -.6310 CRT .5265 CR6 -.8462 LIT -.01S5

3GB 1210.7 R23 -.0669 R13 .6374 LSA 33.6 N3A 17.6 63A 2.1

661 1046.4 SG2 608.9 THA 173.00 ELI 30.6 EL2 14.2 ALF R6.47

LAUNCH DATE NAY 29 1971 FLIGHT TIME 136.00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .OO

RP 207.86 LAP -1.47

RC 87.725 GL -14.96

PLANETC_ENTRIC CONIC

C3 11.809 VHL 3.436

LNCH AZHTH LNCH TIME

50•00 14 44 15

60.00 16 5 53

70.00 17 55 12

80.00 20 29 55

62.21 21 37 40

100.O0 23 12 4?

110.D0 22 54 39

DISTANCE 334.456 EARTH TO MARS

LCL 24T.00 VL 32.580 GAL 2.30 AZL 91.56 HCA 109.68 6MA 192.59 ECC .21630 INC 1.5619 Vl 29.384

LOP 356.68 VP 24.243 GAP 11.65 AZP 69.47 TAL 13.01 TAP 122.69 RCA 130.93 APO 234.25 V2 26.357

GP -2.92 ZAL 72.72 ZAP 147.37 ETS 184.73 ZAE 174.07 ETE 347.76 ZAC 96.25 ETC 278.92 LVI -16.77

DLA -29.25 RAL 326.81RAD 6639.0 VEL 11.484 PTH 6.53 VHP 4.843 DPA -17.96 RAP 328.13 ECC !.1943

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2406.80 -2.73 62.49 180.09 137.52 15 24 22 1406.8 15.55 46.51

2189.64 2.53 47.99 185.14 130.23 16 42 23 1189.6 18.22 29.39

1868.09 8.55 26.43 189.64 123.19 16 26 _O 868.1 21.31 5.37

1383.33 16.08 354.00 193.97 115.50 20 52 58 383.3 25.20 330.32

1166.15 20.15 339.80 195.84 111.66 21 57 6 166.1 27.30 314.82

6145.84 16.08 293.26 193.97 115.50 24 55 12 5145.8 25.20 269.60

6202.95 8.55 293.26 189.64 123.19 24 38 2 9203.0 21.31 2T2.20

DIFFERENT ! AL CORRECTION5

TDE -.1374 TRA -.4630 TC3 .5928 BAU .0936

RDE -.3397 RRA .1271 RE3 .0160 FAU .10638

_DE -.4076 FRA •8904 FC5-7.7989 BSP 1437

BDE .3664 6RA .4995 BE3 .$930 FSP 753

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1034.6 SGR 616.3 $63 489.4 3T 18.0 3R 28.6 SS 18.1

RRT -.1411 RRF .2117 RTF -.6140 CRT .5536 CRS -.8544 CST -.0398

$GB 1204.3 R23 -.0802 R13 .6217 LSA 33.9 MSA 17.7 $6A 2.2

SGI 1040.2 $62 606.9 THA 172.70 EL1 30.6 EL2 14.2 ALF 65.96

LAUNCH DATE NAY 29 1971 FLIGHT TIM( 138.00 ARRIVAL DATE OCT 14 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .OO

RP 208.01 LAP -l.4S

RC 89.514 GL -14,96

PLANETOCENTRIC CONIC

C3 11.537 VHL 3.397

LNCH AZMTH LNCH TlHE

50.80 14 43 45

60.00 16 S 41

70.00 17 55 36

80.00 20 33 46

81.75 21 32 56

100.00 23 16 38

110.00 22 35 4

DISTANCE 338.474 EARTH TO MARS

LOL 247.00 VL 32.538 GAL 2.31 AZL 91.53 HCA 110.93 8MA 191.83 ECC .21326 INE 1.5400 Vl 29.384

LOP 357.94 VP 24.171 GAP 11.34 AZP 89.45 TAL 13.22 TAP 124.15 RCA 150.92 APO 232.74 V2 26.340

GP -3.03 ZAL 72,45 ZAP 145.83 ET3 184.62 ZAE 175.01 ETE 342.53 ZAC 96.19 ETC 278.87 LVI -16.60

DLA -29.36 RAL 326.52 RAO 6638.8 VEL 11.473 PTH 6.52 VHP 4.701DPA -18.16 RAP 327.89 [CC 1.1699

L-I TIME INJ LAT [NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2399.28 -2.35 62.18 179.61 137.53 15 23 44 1399.3 15.92 46.17

2181.31 2.90 47.59 184.66 130.21 16 42 2 1181.3 18.56 28.94

1857.89 8.92 25.89 189.16 123.10 18 26 36 857.9 21.63 4.75

1362.32 16.69 352.74 193.59 115.12 20 56 28 362.3 25.60 326.69

1172.77 20.35 340.37 195.26 111.64 21 52 2g 172.8 27.47 315.35

6124.84 16.89 292.02 193.59 115.12 24 58 42 5124.8 25.60 266.1T

6192.73 8.92 292.71 189.16 123.10 24 36 17 5192.8 21.63 271.50

DIFFERENTIAL CDNRECT!ON5

TOE -.1379 TRA -.4750 TC3 .5663 6AU .0870

ROE -.3347 RflA .1238 RC3 .0023 FAU .11156

FOE -.4360 FRA .6239 FC3-8.393T 65P 1424

602 .3620 ERA .4914 8C3 .3693 FSP 808

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1024.2 3GR 614.9 SG3 520.2 3T 18.1SR 28.5 S$ 18.8

flRT -.1458 RRF .2274 RTF -.i,665 CRT .5412 Cfl8 -.8617 CAT -.UE$3

5G8 1194.6 R23 -.0946 RI3 .6055 LSA 34.2 MSA 17.7 SSA 2.2

361 1030.2 SG2 604.8 THA 172.35 ELI 30.6 EL2 14.1 ALF 65.53

LAUNCH OATE MAY 29 1971 FLIGHT TIME 140.00 ARRIVAL DATE OCT 16 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .OO LOL 247.00 VL

RP 208.16 LAP -I.42 LOP 359.19 VP

RC 91.337 GL -15.00 GP -3.14 ZAL

PLANETOCENTRIC CONIC

C3 11.283 VHL 3.359

LNCN AZNTH LNCH TIME

50.00 14 43 14

60.00 16 3 25

70.00 17 55 54

80.00 20 37 16

81,39 21 29 4

100.00 23 20 6

110.00 22 55 20

DIFFERENTIAL CCRRECTION$

TDE -.1363 TRA -.4665 TC3 .3407 BAU .0816

ROE -.3300 RRA .1246 RC3 -.0130 FAU .11739

FOE -.4660 FRA .9585 FC3-9.0208 BSP 1396

DOE .35?8 BRA .4829 6C3 .3408 FSP 866

DISTANCE 342.510 EARTH TO MARS

32.499 GAL 2.32 AZL 91.53 HCA 112.t2 3NA 191.13 (CC .21044 INC 1.5338 Vl 29.384

24.099 GAP 11.03 kip 89.42 TAL 13.41 TAP 125.58 RCA 150.91 APO 231.35 V2 26.323

72.20 ZAP 144.25 ETA 184.51 ZAE 175.96 ETE 334.55 ZAC 96.13 ETC 278.80 LVi -14.42

DLA -29.46 RAL 326.25 RAD 6638.7 VEL 11.462 PTH

L-I TIN[ INJ LAT

2392.52 -2.01

2173.87 3.22

1848.88 9.26

1343.05 17.24

1177.22 20.53

5105.56 17.24

6183.76 9.26

6.51VHP 4.565 DPA -18.37 RAP 327.61ECC 1.1857

INJ LONG [NJ RT ASC INJ AZNTH INJ TEND PO CAT TIN INJ 2 LAT INJ 2 LONG

61.89 179.17 137,54 15 23 6 1392.5 16.25 43.86

47.24 184.20 130.19 16 41 39 1173.9 :6.86 28.54

85.40 188.71 123.02 18 26 42 648,9 21.91 4.20

351.58 193.22 114.76 20 59 39 343.1 25.96 32?.57

340.78 194,71 111.60 21 48 41 177.2 27.61 315.71

290.85 193.22 |14.T6 25 l $4 5105.6 25.95 266.64

292.23 188.71 123,02 24 38 24 5183.8 21,gl 271.03

NID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$GT 1011.3 SGR 613.5 SG3 552.5 ST 18.1SR 28.4 SS 19.5

RRT -.1506 RRF .2443 RTF -.5768 CRT .548? CRS -.8687 CST -.0667

$GB 1182.8 R23 -.1105 R13 .5881 LRA 34.6 NGA 1?.T SSA 2.3

SG1:017.8 SG2 602.6 THA 171.94 ELI 30.6 EL2 14.0 ALF 63.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAY 16 liT|

HELIO(EHTmlC CHIC

RL tlt.13 LAL ,DO

RP 208,32 LAP °1.3|

RC 63.180 IW. "14.8D

PLAMETQC[NTRIC CONIC

C3 11.058 VNL 3,324

LNCH AZMTH LNCM TIME

50.00 14 48 41

O0.OO ID S 5

?O.OO IT SS 56

80,00 tO 40 IT

D1.18 2111 1

!00.00 53 83 9

1tO.DO 12 55 15

FLIGHT TIN( |4|,00 AIIIVAL DATE OCT II 1191

OIITANC| 341.56| EARTH TO HARI

L_. tiT,O0 VL 3t,il3 6AL |*33 A2L D|.lE HCA 113,i) 3HA 130,43 ECC .20TI3 |ME 1.1194 Vl 89.564

LOP .44 VP |4.029 GAP 10,74 AZP 81,40 TAL t3,13 TAP tiT,DE ICA SSO,lO APO 230.OT ¥| 28.504

GP "3.26 |AL ?|.93 |AP t48,64 [T| 184,40 EAR |71,03 IT[ 3|1,31 ZkC iS,07 ETC ET5.73 LV! -18,28

DLA "ED,53 RAL 3|3.0| RAO D338.6 VII 11.4S2 PTM Q,$O VMP 4.436 OPA -|l.lO RAP 5|7.50 ECC I,II|!

L-I TIME INJ LAT INJ LONG |NJ RT k$C INJ AZNTH IMJ TIN[ PO CST TIM XNJ 2 LAT INJ 2 LONG

|311,50 -I,?1 I1.D4 178,76 137,S5 15 E| |6 1368,5 18.54 45,59

216T,3R 3,51 46,92 163.70 130,1T 16 41 IE !167.3 19.13 28.19

1041,10 9,55 24.98 168.28 122.95 18 26 40 641.1 22.15 1.72

13R0.01 17,72 350.55 lgE.RT 114.43 21 | |3 326,0 25,26 3E1.59

1170.67 20,66 341.08 104,20 liD.De 21 45 40 ITD.T 27.74 315.81

6088.3| 1T,70 269,02 19ROOT 114.43 25 4 37 5088.5 28.|6 265.8?

61T5.61 9.55 191,81 166.23 1|2.95 24 38 21 51T6.0 22.15 2?0.55

DIFPER[NT| AL CORRECTI_t&

TOE -.|389 TRA -.4576 TC3 .SOil I_JJ ,0740

ROE -.3253 RRA ,113l N¢3 -,0297 VAU .12358

POE -,48?3 FRA .D65? PC3"9,6810 |6P 1353

|DE ,3537 6RA ,4T40 its ,3064 FIR D2S

LAUNCH DATE NAY 16 I071

HELIOCENTRIC CONIC

RL 151.83 LAL .00 LOG 84T,00 VL 32,480 GAL

RP 208.46 LAP "1,37 LOP 1.69 VP 23.023 GAP

MXD-COURSE EXECUTION ACCURACY

8GT 991,g DGA 612.2 343 586.3

RRT ".1|4D RRF *EARl RTF ",5542

8GII 1145,0 R23 ".128| RI3 .SDBO

801 1003.0 84| 600.5 THA 178.50

IrLIGM TIME IA4.00

ORBIT DETERMINATION ACCURACT

DT 18.11R 28.3 86 tO.3

CRT .SIT4 CR| ".876D CAT -.1101

LBA 34,0 MDA 17,7 IIA 2,3

ELI 3D.D ELE 15.9 AL_ ii,?i

RC 85,0?4 GL "14.98

PLANETOCENTRI¢ CONIC

C3 10.835 VHL 3.29R

LNCH AZMTH LNCH TIME

SO.O0 14 42 9

60.00 16 4 41

?0.00 17 68 53

80.00 20 42 54

80.93 21 23 42

100.00 23 25 28

110.00 22 55 20

GP -3,38 ZAL 71,79 ZAP 140.99 ET8 184.29 ZAE 177.48

DLA -29.58 RAL 325.81RAD 6638.3 VEL 11.442 PTH 6.49

L-[ TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTfl

23t11,21 -1,45- 61.42 178.38 137.56

2161.64 3.76 46.65 183.38 130,15

1434.$2 9.79 24.63 187.87 122.88

1311.89 t8.12 349.66 192.53 114.15

1180.34 20.82 341.13 193.73 111.50

6974.40 16,12 280.96 192.53 114.15

6169.38 9.79 291.45 167,87 122.88

ARRIVAL OAT[ OCT ED 1971

D|8TANCE 350.6E9 EARTH TO MARl

2.33 AZL 91.50 HCA ll4.Di 8NA 189,89 ECC .20940 INC 1.5047 Vl 89.384

10.45 AZP 89,37 TAL 13,T3 TAP 1E8,42 RCA 150.89 APO 226.90 V2 28.284

ETE 299,11ZAC 96,01ETC 270.65 LVI -ID.OO

VHP 4.312 DFA -18.65 RAP 326.85 ECC 1.1783

INJ TINE PO CST TIN INJ 2 LAT [NJ 2 LONG

IS 21 50 1381.2 16.79 45.34

16 40 42 1161.6 19.55 27.88

18 26 28 834.5 22,35 3.32

2: 4 26 311.9 26.50 325.41

21 43 22 180.3 27,84 315.98

25 6 41 5074.4 26.50 264.69

24 38 9 5168.4 22,35 270.14

OZlrFERENTIAL CCRRECTION6 NID-COUR6E EXECUTION ACCURACY

TOE -.1401 TRA -.4482 TC3 .4616 BAU .0673 8GT 9?3.2 $GR 610.9 643 621,e

NDE -.3208 RRA .1226 RC3 -.0481 FAU .12981 RRT -,1572 RRF .2816 RTF -,5271

FOE -.5276 FRA !.0342 FC-10.3720 BSP 1301 SGB 1153.3 R23 ".1603 RI3 .5439

BDE .3501 BRA .4647 BE3 .4644 FSP 986 SG1 985.7 802 598.7 THA 171,08

LAUNCH DATE NkY 29 1971 FLIGHT Till( 146.00

HELIOC£N¥R|C C(3MIC DISTANCE 354.710

RL 151.63 LAL .00 LOL 247.00 VL 32.396 GAL 2.33 AZL 91.49 HCA 115.95 8NA

RP 208.67 LAP -1.34 LOP 2.93 VP 23.898 GAP 10.17 AZP 89.55 TAL 13,87 TAP

RC 96.988 GL -14.96 GP -3.50 ZAL 71.63 ZAP 139.31ETS 184.18 ZAE 177.53 ETE

PLAN[TOCENTRIC CONIC

C3 10.634 VHL 3.261DLA -29.82 RAL 325.62 RAD 6638.4 VEL 11.433 PTH 6.46

LNCH AZNTH LNCH TIME L-! T|NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

50.00 14 41 36 2376.64 -I.22 61.23 178.03 137.56

60.00 16 4 13 2156.84 3.97 46.42 183,01 130.14

?0.00 17 53 37 1829.15 9,99 24.34 187,49 122.83

80.00 20 43 54 1301.45 18.41 349.04 192.18 113.93

80.82 21 22 5 1179.35 20.94 341.11 193.30 111.44

100.00 23 26 46 8063.98 16.41 250.32 192.18 113.93

180.00 22 55 3 6164,01 9.99 291.1T 187.49 122,83

DIFFERENT IAL CCRRECTIONS NID-COUR6E EXECUTION ACCURACY

TD[ -.1418 TRA -.4389 TC3 ,4069 DAU .0589 SGT 939.1 $_ 609,6 SG3 658,1

ROE -.3184 RRA .1221 RE3 -.0679 FAU .15623 RRT -.IST7 RRF .SOLD RTF -._a4S

KOE -,S168 FRA 1.0T53 FC-I1.0915 86P 1240 548 1115.6 R23 -.1758 R13 .5148

ROE .5467 BRA .4558 DE3 ,4145 FSP 1031 361 967.0 662 597.3 THA 170.70

LAUNCH DATE NAY E9 1971

ORBIT DETERMINATION ACCURACY

ST 18.2 $R 28.2 86 21.0

CRT .$604 CR6 -.8900 CST -.1341

LSA 35.3 HSA 17.7 S6A 2.4

EL1 30.5 EL2 13.8 ALF 64.2?

NELIOCENTRIC CONIC

81 151.03 LAL .DO

RP 208.85 LAP °!.31

RC 98.828 GL -14.92

PLANETOCENTRI¢ CONIC

C3 10.447 VNL 3.238

LNCH AZNTH LNCN TIME

50.00 14 41 3

60.00 16 3 42

?0.00 17 55 10

80.00 20 44 4

80.78 21 21 8

100.00 23 26 56

110.00 22 54 36

ARRIVAL DATE OCT 22 1971

EARTH TO MARS

189.35 ECC .20316 INC 1.4898 Vl 29.384

129.79 RCA 150.88 APO 227.82 V2 26.264

268.39 ZAC 95.95 ETC 278.56 LVI -15.78

VHP 4.194 DPA -19.11 RAP 326.56 ECC !.1750

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15 21 13 1376.6 17.01 45.13

16 40 10 1156.8 19.55 2?.62

18 26 6 829.2 22.51 2.99

21 5 36 30].5 26,67 324.68

21 41 44 179.3 27.9] 315.93

25 7 SO S064.0 26,67 263.98

24 37 47 5t64.0 22oS1 259.8!

ORBIT OETERNINAT|ON ACCURACY

ST 18.2 SR 28.0 $S 21.?

CRT .5808 END ",8844 C$! -.1587

LSA 35,7 NSA ]7.T $$A 2.4

EL1 30,5 EL2 13.6 ALF 63.70

FLIGHT TINE 146.00 ARRIVAL BATE OCT 24 1871

OI5TANC[ 358.603 EARTH TO NARD

L04. 24T,00 VL 32,3?0 GAL 2,33 AlL 91,47 NCA ||T.17 6HA [86.65 ECC .26109 INC 1.4746 VI 29.584

LOP 4,16 VP 23.833 GAP g.go AZP 89.33 TAL 13,g8 TAP 131.t5 RCA 150,88 APO 226.83 V2 26.243

GP -3.63 ZAL 71.50 ZAP 13?,59 ITS 184,07 ZAE 176.93 ETA 241,95 ZAC 95.89 ETC 278,47 LVI -]5.53

DIFFERENTIAL CCRRECTION8

TOE ".1441 TRA -,4291 TC3 .3471 DAU .0501

ROE ".3120 RRA .1218 RC3 -.0893 FAU .14289

FDE -.5890 FRA 1.1173 FC-11.8414 BRP 1173

6DE .343? 6RA .4460 BC3 .3584 FSP 1120

DLA -29.63 RAL 325.4? RAD 6638,3 ¥[L 11.425 PTH 6.48 VHP 4.081DPA -|g.39 RAP 325.13 [CC 1.1719

L-X TINE INJ LAT INJ LONG INJ RT A$C ENd AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

23?2.?? -1.02 61.07 177.72 157.57 15 2Q 36 1572,8 17,20 44.96

2152.88 4,15 46,23 182.68 130.12 i9 39 35 1i52.9 19.70 27.41

1824.99 10.14 24.12 187.14 122.79 18 25 35 82S.0 22.64 2.73

1295.35 18,58 348.67 191.82 113.80 21 5 39 295.4 26.?7 324,26

1176.80 21,03 340.g6 192.90 111,36 21 40 45 176.8 27.9? 315.75

6057.86 18,38 28?.94 191.82 !13.80 25 7 54 5057.9 26.77 263,53

6Jsg,85 10,14 290,g4 18T.14 122.79 24 3? 19 5159.g 22.64 269.55

MID-COURSE EXECUT[CN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 9)8,8 S_ 608,9 SG3 6g5.9 ST 18,3 SR 27.9 81 22.4

RRT -.]552 RRF .3231RTF -.4556 CRT .3g54 CR8 -,8878 CST -.1943

SGB 1119.0 R23 -.2059 813 .4801 LSA 36,0 MSA |?.6 $SA 2,4

SG1 g46.8 SG2 596.5 THA 170.42 ELI 30.6 [12 13.4 ALF 63.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OATE MAY 29 1971 FLIGHT TIME 150,00 ARRIVAL DATE OCT 26 1671

HELIOCENTRIC CONIC

RL 1S1.63 LAL .00

RP 209°04 LAP "!.2e

RE 100.896 GL -14.88

PLANETOCENTRIC EONIC

C3 10.272 VHL 3.205

LNCH AZMTH LNCH TIME

30.00 14 40 30

60.00 18 3 7

?0,00 I? 54 32

80.00 20 42 58

80.81 21 20 53

100.00 23 25 50

110.00 22 33 39 10.25

DIFFERENT IAL CORRECTIQNS

TDE -.1471 TRA -.4193 TC3 .2?SO 8AU .0408

ROE -.307? RRA ,1213 RC3 -,1123 FAU ,14971

FOE -.8198 FRA 1.1628 FC-12.6177 86P 1098

BDE .3411 BRA .4665 BC3 ,2971 FDP 1180

DI6TANCE 362.908 EARTH TO Mkml

LOL 247,80 VL 62,643 GAL 2,32 AZL 91,46 HCA 118.41 8HA IDD,3S ECC .199|7 ZNC 1.4980 Vl 68,394

LOP 5,42 VP 23,?76 GAP 9.63 AZP 89,31 TAL 14o07 TAP 132o45 RCA 150.07 APO 225.92 V2 26.221

GP -3,?6 ZAL 71.39 ZAP 135.84 ET$ ID3,95 ZAE 1?5,88 ETE 225.69 ZAC 95.83 (TC 278,36 LVI -13.27

DLA -29.62 RAL 325.34 RAO 6638,2 VEL 11,418 PTH 6.47 VHP 3.9?$ OPA -|9.69 RAP 325.67 ECC 1.1691

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2369.38 -.86 60,94 177.43 137.$7 tS 19 59 1369,6 17.35 44.81

2149.76 4,28 46.08 182.37 130.11 16 38 37 !!49.8 19.83 27,24

1822.03 10,2S 23,96 186.81 122.76 10 24 54 822,D 22.73 2.|S

1293.08 18,62 648,38 191.43 113,77 21 4 32 293.9 28.79 324.16

1172.63 21.11 640.68 192.54 111.27 21 40 23 172.6 28.00 315.45

6056.39 18.62 287,83 191,45 113.?? 25 6 46 5036,4 26.79 263.43

6156,89 290,?8 186.8! 122.76 24 36 35 5156.9 22.73 269.3?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 918.5 SGR 608.6 SG3 735.0 ST 18.4 8R 27.8 SS 23.0

RRT o.1487 RRF .3485 RTF -.4091 CRT .6119 CRS -.8908 CST -.2113

SGB 1101.8 R23 -.2418 R13 .4360 LSA 36.4 MSA 17.6 66A 2.S

$G1 926.1 8G2 596.5 TNA 170.34 ELI 30.6 EL2 13.2 ALF 62.24

LAUNCH DATE MAY 29 1971 FLIGHT TIME 152.00 ARRIVAL DATE OCT 28 19Yl

HELIOCENTRIC CCNIC

RL 151.63 LAL .00

RP 209.24 LAP -1.25

RC 102.893 GL -14.82

PLANETC_ENTRIC CONIC

C3 10.109 VHL 3.180

LNCH AZHTH LNCH TIME

50.00 14 39 56

60.00 16 2 29

70.00 17 53 44

80.00 20 40 43

80.91 21 21 17

IOO.O0 23 23 36

110.O0 22 53 10 10.32

DIFFERENT IAL CORRECTIONS

TDE -.1455 TRA -.4038 TC3 ,2133 BAU .0344

RDE -.3037 RRA .1208 RE3 -.1380 FAU .13718

F_E -.6588 FRA 1.1988 FC-13.4604 BSP 948

BDE .5568 8RA .4215 BE3 .2543 FSP 1249

DISTANCE 367.024 EARTH TO MARS

LOt. 247.00 VL 32.319 GAL 2.32 AZL 91.44 HCA 119.65 SNA 187.98 [CC .1974t INC !.4432 Vl 29.304

LOP 6.66 VP 23.718 GAP 9.37 AZP 89.29 TAL 14.14 TAP 133.79 RCA 150.87 APO 225.08 V2 26.168

GP -3.90 ZAL 71.32 ZAP 134.03 ET8 183.83 ZAE 174.59 ETE 216.07 ZAC 95.78 ETC 278.25 LVI -15.00

OLA -29.59 RAL 325.24 RAD 6638.1VEL 11.411PTH 6.46 VHP 3.874 OPA -20.00 RAP 325.16 ECC 1.1664

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2367.05 -.73 60.83 177.18 137.57 15 19 23 1367.1 17.48 44,69

2147.44 4.38 45.97 182,09 130.10 16 36 17 1147.4 19.92 27.11

1820,21 10.32 23.86 186.50 122.74 18 24 4 820.2 22.78 2.43

t296.63 18.34 348.75 191.06 113.83 21 2 20 296.6 26.75 324.35

1166.87 21.17 340.28 192.22 111.17 21 40 44 166.9 28.01 315.02

6059.14 18.54 288.02 191.06 113.83 25 4 34 5039.1 26.75 263.62

6155.07 290.68 186.50 122.74 24 35 43 5155.1 22.78 269.26

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 887.4 SGR 606.3 SG3 776.9 ST 18.2 SR 27.6 68 23.8

RRT -.1443 RRF .3699 RTF -.3672 CRT .6216 CRS -.8973 CST -.2302

SG8 1075.8 R23 -,2741 R13 .4028 LSA 36.8 NSa 17.3 ssa 2.5

SGI 895.3 SG2 596.6 THA 169.77 ELI 30.4 EL2 12.9 ALF 62.41

LAUNCH DATE NAY 29 1971 FLIGHT TIME 154.00 ARRIVAL DATE OCT 30 1971

HELIOCENTRIC CC_IC

RL 151.63 LAL .00

RP 209.44 LAP -1,22

RC 104.913 GL -14.75

PLANETOCENTRIC CONIC

C3 9.958 VHL 3.166

LNCH AZMTH LNCH TIME

50.00 14 59 24

6D.O0 t6 I 48

70.OO 17 52 45

80.00 20 57 25

8t.09 21 22 26

100.00 23 20 17

110.00 22 52 11

DISTANCE 371.149 EARTH TO MARS

LOL 247.00 VL 32.29? GAL 2.31AZL 91.43 HCA 120.89 6MA 187.60 ECC .19578 INC 1.4269 Vl 29.384

LOP 7.90 VP 23.662 GAP 9.12 AZP 89.27 TAL 14.19 TAP 135.08 RCA 150.87 APO 224.33 V2 26.174

GP -4.05 ZAL 71.27 ZAP 132.22 ETS 183.71ZAE 173,15 ETE 210.01ZAC 95.72 ETC 278.13 LVI -14.?1

DLA -28.54 RAL 323.18 RAD 6638.0 VEL 11.404 PTH 6.46 VHP 3.778 OPA -20.33 RAP 324.63 ECC 1.1639

L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2565.2! -.64 60.73 176.95 137.57 15 18 49 1365.2 17.56 44.61

2145.97 4.45 45.90 181.64 130.10 16 37 34 1146.0 19.98 27.03

!819.60 10.34 23.83 186.22 122.73 18 23 3 819.6 22,80 2.40

1303.36 18.33 349,16 190.66 113.87 20 59 9 303.4 26,64 324.82

1169.34 21.21 339.74 191.93 111.05 21 41 45 159.3 28.00 314.46

6063.88 18,35 286.44 190.68 113,97 25 I 23 5065.9 26.64 264.0g

6154.48 10,34 290.65 186.22 122.73 24 34 46 5154,3 22.80 269.22

DIFFERENTIAL CC_RECTION3

TOE -.1545 TRA -.3979 TC3 .!021BAU .0256

ROE -,2992 RRA .1212 RC3 -.1630 FAU .16384

FOE -.6766 FRA 1.2583 _C-14.2430 6SP 911

8OE .3367 ERA .4159 BC3 .1923 FSP 1331

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 878.7 SGR 608.0 $G3 816.1 ST 18.7 SR 27.4 33 24.2

RRT -,1208 flRF .3928 RTF -._alO CRT .6482 CRS -.8942 CS! -.2649

SGB 1068.5 R23 -,3278 R13 .3273 LSA 37.1NSA 17.5 $3A 2.5

SG1 864.4 SG2 599.7 THA 171.13 ELI 30.7 EL2 !2.8 ALF 60.51

LAUNCH OATE MAY 29 1971 FLIGHT TIME 156,00 ARRIVAL DATE NOV 1 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .00

RP 209,66 LAP -1.19

RC 106.936 GL -14,66

PLANETOCEN7RIC CONIC

C3 g.816 VHL 3.133

LNCN AZHTH LNCH TIME

50.00 14 38 51

60.00 16 I 4

70.00 17 51 36

eo.oo 20 33 25

81.35 21 24 18

100.00 23 16 16

!10.00 22 51 3 10.32

DIFFERENTIAL CORRECTION3

TOE -.1602 TRA -.3882 TC3 -.0063 8AU .02SO

ROE -.2949 RRA .1215 RC3 -.1903 FAU .17094

FOE -.6995 FRA 1.3137 FC-15.0773 BSP 827

BDE .3356 8RA .4067 BC3 .1904 FSP 1407

DISTANCE 375.283 EARTH TO MARS

LOL 247.00 VL 32.277 GAL 2.30 AZL 91.41 HCA 122.12 9NA 107.25 DEC .19429 INC 1.4i02 Vl 29.384

LOP 9.13 VP 23.607 GAP 8,87 AZP 8g.25 TAL 14.22 TAP 136.34 RCA 150.87 APO 223.63 V2 26,130

GP -4,19 ZAL 71.26 ZAP 130.37 ETS 183,58 ZAE 171.62 ETE 205,89 ZAE 95.66 ETC 278.01 LVI -14.41

DLA -29,47 RAL 325.14 RAD 6637.9 VEL 11.396 PTH 6.45 VNP 3.688 OPA -20,67 RAP 324.06 ECC 1.1613

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

8364.00 ".$8 60.70 176.76 137.57 15 18 15 1364.0 17.62 44.55

2145.27 4.48 45.86 181,62 130.09 16 36 49 1145.3 20.01 26.99

1820.11 10.32 23.83 185.96 122.74 16 21 56 820.1 22.78 2.43

1312.92 16.09 34g.75 190.30 114,17 20 55 17 3i2.9 26.46 325.48

1149.g6 21.23 33g.05 191.66 110.93 21 43 28 IS0.0 27,96 313.76

6075,43 16,0g 289,02 190.30 114.17 24 57 32 $075.4 26.46 264.76

6184.97 290.68 185.96 122.74 24 33 38 5165.0 22.76 26g.25

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 066.5 6GR 606.4 SG3 857.5 8T 1g.1SR 2?.2 $S 24.?

RRT -,0940 RRF .4174 RTF -.2136 CRT .6?00 CR8 -.8934 CST -.2g!4

SGB 1058.? R23 -.3?67 R13 .2482 LSA 37.4 MSA 17.6 SSA 2.S

SG1 870.1SG2 603.1 THA 172.71 ELI 30.8 EL2 12.5 ALF 59.22

1 $40



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE NAY IS 197|

MEL|¢)¢ENTRIC CONIC

RL 131.8l LAL .DO

RP 206,87 LAP o1.16

RC 106.026 GL -14.SS

PLANETOCENTRIC CONIC

C3 6.683 VML 3,|1E

LNCM A2NTM LNCM TIME

50.00 |4 36 18

60.00 II 0 11

70,00 17 30 ll

80,00 tO 28 33

el.TO I1 ii 57

100,00 23 11'43

FL|GNT TIN[ IS$,OO ARRIVAL DATE HOV 3 li?l

DIITANc[ )T9,St|

L_. 181o00 VL 3t.tll GAL !.|6 AlL i|,3l NCA 1|3.36 8MA

LOP 10,36 VP 83,$54 GAP 8,63 AIR GO,IS TAL |4,E3 TAP

GP -4,35 EAL ?1,28 ZAP |n,48 ITS |83.43 ZA[ |CO,DO ETE

(ARCH TO MAR8

lii,14 [CO ,1i232 INC 1.3932 V! 16.|84

|37.59 RCA 150.87 APO 223.00 VE E8.124

EDE.II ZAC IS.SO ETC 277.8T LVl -14.09

DLA -|9,38 RAL 32S.|3 RAO iS37,9 V[L 11o39| PTN S,44 VMP 3.G02 DPA -El.D2 RAP 323.43 [CC 1.1564

L'I TIME IRa LAT INJ LONG INi RT ARC INJ AZNTM INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

2363,42 ".31 6O,D8 17G,60 137,37 IS !? 4| 1313.4 I?.6S 44.52

2141.35 4,41 43,87 181,42 |30,09 16 36 1 1|45,3 20,00 27.00

182$.70 IO,|D 23.94 115,73 122.?5 18 20 40 $21.? 22,?4 2.33

1384,G8 |?,?6 35D,4G 1|9,93 Sl4.4O EO $0 38 324,7 26,26 326,30

1138.6T 81,23 33R,|2 Iil,4G IlO.?S 21 43 36 I38.T 27,91 312.61

lOOT.It IT.TO 209,74 189.93 !14,40 2A 53 12 SOl?.E 26.28 263.57
110.00 2| 49 44 t|ll.|l |O.|l

OIFFEREMTIAL COmRECTION8

TOE -,1639 TRA ",3?TS TC3 ",IE43 2AU .0386

ROt -,tROt RRA ,ills RC3 ",till F&U ,17810

FOE ".TlSl FRA I.)ISi FC'II.t230 IMIP 739

DOE ,3341 IRA ,3D17 IC$ ,25|6 DIP 1486

LAUNCM DATE NAY E6 |9?1

HELIOCENTRIC CONIC

2DO.TO Ill,T3 122,75 24 3E El SlSG.6 22.T4 E68.33

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

iGT IIT,T 6GA IOI,E 863 Dn.3 IT 19.4 IR 2T.0 88 tl.I

RRT ".OlO| RRF ,4427 RTF ",lET3 CAT .6911 ¢RI ".liES ClY -.31?1

lOB tOS2.O RE3 -.4273 RI3 .I533 LIA 37,? NIA |T.I I8A 2,6

IGI 8Sl,E $62 iO?,O THA 173,11 EL! 30.9 ELI 12.$ ALF 38.02

FLIGHT TIME lID,DO ARRIVAL DATE NOV S 18?|

DISTANCE 383.S73 EARTH TO MAR8
RL 111.63 LAL ,00

RP 510.10 LAP -1.13

RC 111.121GL -I4.49

PLANETOCENTRIC CONIC

C3 9.556 VHL 3.092

LNCH AZMTM LNCH TIME

30.00 14 37 45

60.00 15 19 26

?O.OO 1? 48 SO

80.00 20 24 1

85.14 El 30 32

100.00 23 6 53

110.00 22 48 17

LOL E4?.OO VL 32.242 GAL E.ET AZL 91,30 HCA IE4.Sg 8MA

LOP 11.39 VP 23.502 GAP 0.39 AZP 69.22 TAt. 14.EE TAP

GP -4.30 ZAL ?I,IE tAP 12D. S? ET3 183.3| EAR 168.32 ETE

180,66 ECC .|9167 INC 1.3757 Vl 29.384

130.80 RCA I30,83 APO 222.43 V2 26.086

2OO,ii ZAC gS.S3 ETC 2TT.T3 LVl -13.T6

DLA "29.2? RAL 325.15 RAO 663T,6 VEL 11.307 PTH 6.44 VHP 3,122 DPA -21,33 RAP 322,81 ECC t. ISTS

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2363.46 -.SS 60.68 176.46 137.57 IS I? 9 1363.5 1?.65 44,53

2146,18 4.44 45.9! 181,26 130.10 16 35 12 !146.2 19.97 27.04

1024.36 10.17 _4.06 185.52 122.76 18 19 15 824.4 22.66 2,69

ISlE,G9 17.38 331.20 189.58 114.67 20 46 lg 338.1 26,04 327.23

1124,91 21.22 33?.19 191.28 110.64 21 49 17 124.9 27.83 311.88

6100.60 17.38 290.55 189.58 1/4.67 24 48 34 5100.6 26.94 266.59

6159.22 10.17 290.91 185,52 122.78 24 30 56 5119.2 22.66 269.52

OIFFERENTIALCCRRECTIQN8

TOE -.t714 TRA -,3660 TC3 -,IglO|AU ,04S_

RD[ -.2863 RRA ,1_| R¢3-._419 FAU.SlS43

FD( -.7441 FRAt.427_J FC-I6.7956 BSP D46

BDE .3337 ERA .3859 BC3 .3541FRP 1560

LAUNCH DATE MAY 29 1971

HELIC)CENT RIC CCNIC

RL 151.63 LAL .00

RP 210.33 LAP "1.|0

RC 113.239 GL "14.36

PLANETOCENTRIC CONIC

C3 9,441VHL 3.073

MID-(_OQRSE EXECUTION ACCURACY

8GT 634.1 SGR 610,9 SG3 945.3

RAT -.OI6? RRF .4690 RTF ",0332

SOB lOSO, l R23 -,46?7 RI3 ,0423

861 854.3 SG2 610.6 THA 178.43

FLIGHT TI_E 162.00

DISTANCE 387,731

LOL 247,00 VL 32.22? 6AL 2,26 AZL 9|.33 HCA 12S.Sl 3NA

LOP 18,82 VP 23.451 GAP 6,16 AZP 89.21 TAL 14.19 TAP

GP -4.6e ZAL 71,39 2AP 124.62 ETS 103.17 ZA[ 166.$8 [T[

OLA "_9.13 RAL 325.20 RAD 6637.6 V£L 11.382 PTH 6.43 VHP

LNCH AZNTH LNCH TIME L-| TIME 1NJ LAT INJ LONG INJ AT ASC |NJ AZNTN INJ TIME

50.00 14 37 12 2364.11 -.IS 60.71 176.36 137.57 15 16 36

60.00 IS 58 32 2147.75 4.37 41.t8 131,11 130.10 16 34 20

?0,00 I? 47 14 1828.04 10.03 24,28 185.33 122.82 18 17 42

80.00 20 18 56 1352.73 16.96 352.|6 186,25 114.95 20 4! 28

62.69 2I 35 S 1100.30 21.19 335,S$ 161.12 110.48 21 53 33

t00.00 23 I 48 6115.24 Is.gs 291.44 189.25 lI4.gs 24 43 43

!10.00 22 48 40 6t62.89 10.03 2SI.II 185.33 122.82 24 29 23

DIFFERENT IAL C_RECTION3 HID-COURSE EXECUTION ACCURACY

TOE ".1746 TRA -.3310 TC8 -,ITTT 6AU ,0§$6 8GT 849.4 SGR 613.3 sO3 957.0

ROE -.2823 RRA .1229 RC3 -.2830 FAU ,19318 RRT .0269 RRF .4963 RTF ._,,51

FOE -.??14 FRA 1.4770 FCoI?.?l13 63P 16| 866 I041.7 R23 ,4923 RI3 .0801

BOG .3319 |RA .3?19 DC3 .4?16 FIP 1826 $61 849.t 362 G|2.8 THA 2,50

LAUNCH DATE MAY 26 1971 PLIGHT TIME 164.00

MELIOCENTRIC CONIC DISTANCE 391.894

RL 151.63 LAL .00 LOL 247.00 VL 3t._13 6AL 2.24 AZL 91.34 HCA 12T,04 IMA

RP 2|0.$7 LAP -1,07 LOP 14.04 VP 23.402 GAP 7.94 AZP 89.19 TAL 14.13 TAP

RC 115.360 6L -14.26 GP -4.83 ZAL ?l.SO ZAP 122,66 ITS 183.02 ZAE 164.79 [TE

PLAN£T_ENTRIC CONIC

C3 9.$32 VHL 3.055 OLA -28.90 RAL 325.28 RAD 6637.7 VEL !1.377 PTH 6.43 VHP 3.378 OPA -22.16 RAP 32t.43

LNCH AZMTM LNCH TIME L'I TIN[ INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT

50.00 14 36 40 2365.37 -.65 60.76 176.26 137.57 IS 16 S 1365.4 17.56

60.00 15 5T 36 2150.06 4.27 46,10 101,00 130.11 IS 33 26 IIS0.1 Ig.82

?0.00 17 43 26 1832.75 9.86 24,14 185.16 122.87 18 16 2 832.8 22.40

80.00 20 13 42 1368.48 16,31 $53.1| 188.91 113.24 20 36 30 368.S 25.49

83.39 21 41 0 1038.13 21,13 334.45 lgl.00 110,3! 21 sg 8 88.1 27.62

100.00 22 $6 33 6131.00 16.$1 292.39 188.g5 I13.24 24 38 44 5|31.0 25.49

110.00 22 44 $6 6167,61 9.86 291,36 185,16 122.87 24 2? 43 1167.6 22.40

OIFF[R[NTIAL CORRECTION3 NID-COURSE EXECUTION ACCURACY

TDE -.lb5S TRA -.3424 TC3 -.5419 6AU *0781 SOT 178.1 SGR 61§.3 SO3 1027.2

RDE -.27?4 RRA .1242 RC3 -.3145 FAU .IS971 RRT ,Ogl4 RRF ,S213 RTF .IT58

FDE -.7?02 FRA 1.3522 FC-18.5315 BSP 562 SGB 1072,2 R23 .4903 R13 .2185

BOE .3336 BRA .3642 0C3 .6300 FSP 1717 SG1 881.5 SO2 610.3 THA 7.06

ORBIT DETERNINATION A¢¢UaACV

6T 19.7 SR 26.6 88 25.@

CRT .?114 CRS -.8918 ClT -,3430

LEA 38.D MRA 17.6 $SA 2.6

ELI 31.1 EL2 12.0 ALP $6.87

ARRIVAL DATE NOV ? !g?1

EARTH TO NAR8

|86.40 ECC .ti053 INC 1.3577 Vt 29.384

140.00 RCA 130.83 APO 221.92 V2 26.071

162o83 ZAC SS,4? ETC 2?7,38 LVl "13.41

3.44? DPA -21.77 RAP 322.13 ECC 1.1334

PO CIT TIM ]NJ 2 LAT INJ 2 LONG

1364.1 17.62 44.$5

1147.8 IS.91 27.13

828,0 22.15 2.62

312.? 23.78 328.23

J08.4 27.74 310.64

S|IS.2 25,78 267.51

1162.8 22.53 266.74

ORSIT DET2RNINATION ACCURACY

3T 19.0 SR 26.6 85 2s,t

CRT ,7296 CRi -.8951 C$! *.J72U

L3A 38.4 NIA 17.4 SSA 2.6

EL| 31.1 EL2 11.6 ALP 56.20

ARRIVAL DATE NOV g 19?t

EARTH TO MARS

IR6,tG ECC .18946 INC 1o3382 Vl 21,314

14|.17 RCA lso.go APO 221.43 V2 26.044

Ig7.46 ZAC 95.40 (TC 277.42 LVZ -13.05

£CC 1.1536

INJ 2 LONG

44.61

2?.26

3.21

329.31

309.13

268.59

270.03

ORO]T DETERMINATION ACCURACY

3T 20.6 8R 26.3 $S 26.1

CRT .7337 CR$ ".8851 CST -.3880

LSA 38.4 NSA 1?,? SIA 2.6

EL1 31.4 EL2 11.3 ALP 54.13

1541



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY E9 19TI

HELIC_ENTRIC CONIC

RL 1SI.$3 LAL .00

RP 210.82 LAP -1.04

RC I17.S45 6L -14.12

PLANETOCENTR1C CONIC

C3 9,229 VHL $,038

LNCH AZMTH LNCH TIME

50,OO 14 36 8

SO.DO 15 SD 36

70.00 17 43 3T

80.00 20 8 23

84,28 21 48 37

100.00 22 51 13

110.00 22 43 3

FLIGHT TIME l$S.OO ARRIVAL DATE NOV II 1971

LOL 247.00 VL

LOP 15.26 VP

GP -S.OO ZAL

DISTANCE 39S.012 EARTH TO MARS

32.201 GAL 2.22 A2L 9t.32 HCA L21.21 IMA 135.9T [CC .IllS6 INC 1.3201 VI 29.394

23,354 GAP ?,72 A2P 89,18 TAL 14.06 TAP!42,32 RCA 150,91 APO 221.04 VZ 2i. DIS

TI.S3 2kP I_O.GT ITS 182,8T ZAE 1|2.9G ETE 196,27 ZkC D5,34 ETC 2?7.25 LVI -12.97

DLA -20,81 RAL 325.38 RAD 6637.6 VEL 11,372 PTH D.43 VHP 3,312 DPA -22.S5

L-! TIN[ INJ LAT |MJ LONG INJ RT ASC |NJ AZNTH INJ TIN[ PO CST TIM

2367,22 -.74 60,84 176.23 13T.S? 15 15 35 1367,2

2153.13 4,14 46,24 IDD.D1 130,12 16 32 30 !133.1

1838,41 9.QS 24.84 16|,02 122.92 18 14 tS 830,4

1384,98 IS,D3 354,1D 186,D8 115.53 20 31 28 385.0

1062.80 tl.O6 332.56 190.91 I10.12 22 6 ID 62.8

6147.49 16,05 293,38 188.60 115.53 24 33 42 5147.5

6173.2T 9,65 291,66 185.02 122.92 24 25 56 5173.5

RAP 320.70 ECC 1.1519

INJ 2 LAT [NJ 2 LONG

17.47 44.70

|9.09 27.42

22.23 3.56

25.t7 $30.43

27.47 307.24

25.17 269.?|

22.23 270.38

DIFFERENT| AL CORRECTION8 MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1926 TRA -.3300 TC3 ",7116 BAU ,OgTD SOT 007,5 6DR 618.6 SO3 lO69.O ST 21.1 SR 26.1 SS 26.3

ROE -.2729 RRA .1254 RC3 -,3466 FAU .20669 RRT ,1545 RRF .5479 RTF .2809 CRT .7733 CRS -.8808 C$T -.4078

FOE -.77g7 FRA 1.6189 FC-19.3890 DiP SOD 6GB 1098.2 R23 ,4717 R|3 .3421 LSA 38.6 MSA 17.7 9SA 2.6

BDE .3340 BRA .3530 BC3 .7926 FSP 1796 SO1 916.5 8G2 605.1 THA 10.74 ELI 31.6 EL2 11.0 ALP 52.74

LAUNCH DATE NAY 29 1971 PLIGHT TI_ 168.00 ARRIVAL DATE NOV 13 1971

HELIOCENTRIC CCNIC

NL 151.63 LAL .OD LCL 247.00 VL $2.191GAL

RP 211.07 LAP -1.00 LOP 16.48 VP 23.307 GAP

DISTANCE 400.235

2.20 AZL 91.30 HCA 129.48 SMA 185.79 ECC .18771

7.50 AZP 89.17 TAL 13.97 TAP 143.44 RCA 150.92

EARTH TO MARS

INC 1.3004 Vl 29.384

APO 220.67 V2 25.986

Re !19.734 GL -13.98 GP -5.17 ZAL 71.80 ZAP 118.66 ET$ 182.70 ZAE 161.08 ETE 195.26 ZAC 95.26 ETC 277.08 LVI -12.28

PLANETOCENTRIC CONIC

C3 9.132 VHL 3.022 DLA -28.61RAL 325.51RAD 0637.6 VEL 11.368 PTH 6.42 VHP 3.252 OPA -22.96 RAP 319.94 ECC 1.1503

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.D0 14 35 35 2369.65 -.86 60.94 176.20 137.57 15 15 5 1369.6 17.35 44.81

60.00 15 55 34 2156.87 3.97 46.42 180.85 130.14 16 31 31 1156.9 19.54 27.62

70.00 17 41 37 1845.00 9.40 25.19 184.90 122.99 18 12 22 845.0 22.03 3.96

80.00 20 3 2 1402.13 15.52 355.12 188.43 115.83 20 26 24 402.1 24.83 331.60

85.46 21 58 51 1029.36 20.97 330.06 190.85 109.92 22 16 1 29.4 27.31 304.76

100.00 22 45 53 6164.64 15.52 294.40 188.43 115.83 24 28 38 5164.6 24.83 270.87

110.00 22 41 3 61T9.86 9.40 292.02 184.90 122.99 24 24 3 5179.9 22.03 270.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1997 TRA -.3167 TC3 -.8870 BAU .IlBO SOT 947.9 SGR 622.6 SO3 1110.8 ST 21.6 8R 25.8 SS 26.5

ROE -.2683 RRA .1267 RC3 -.3843 FAU .21364 RRT .2203 RRF .5745 RTF .3807 CRT .T920 CR9 -.8763 CST -.4271

FOE -.7866 FRA 1.6839 FC-20.2545 8SP 608 SGB 1134.1 R23 ,4414 R13 .4504 LSA 38.8 NSA 17.9 8SA 2.6

BDE .3345 8RA .3411 8C3 .9667 FSP 1870 SG! 964.2 $62 597.0 THA 15.49 ELI 31.9 EL2 10.6 ALF 51.39

LAUNCH DATE MAY 29 1971 FLIGHT TIME 170.00

HELIC, CENTRIC CC_IIC DISTANCE 404.412

ARRIVAL DATE NOV 15 1971

EARTH TO NARD

RL 151.83 LAL .00

RP 211.33 LAP -.97

RC 121.945 GL -13.82

PLANETOCENTRIC CONIC

C3 9.041 VHL 3.007

LNCH AZNTH LNCH TINE

50.00 14 55 3

80,00 15 54 29

70.00 17 39 30

80.00 lg 57 40

87.33 22 14 57

tO0.O0 22 40 31

110.00 22 38 56

LOL 247.00 VL 32.181GAL 2.17 AZL 91.28 HCA 130.69 SMA 185.$4 ECC .18695 INC 1.2800 Vl 29.384

LOP 17.70 VP 23.261 GAP 7.29 AZP 99.17 TAL 13.86 TAP 144.55 RCA 150.93 APO 220.34 V2 25.957

GP -5.35 ZAL 71.99 ZAP 116.63 ETS 182.53 ZAE 159.17 ETE 194.38 ZAC 95.19 ETC 278.91LVI -11.88

OLA -28.40 RAL 325.67 RAD 663T.5 VEL 11.364 PTH 6.42 VHP 3.196 DPA -23.38 RAP 319.16 ECC 1.1488

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2372.66 -1.02 61.07 176.2] 157.57 15 14 35 13T2.7 17.21 44.95

2t61.32 3.78 46.63 180.81 130.15 16 30 31 1161.5 Ig.57 27.87

1852.49 g.13 25,60 184.61 123.06 16 lO 23 852.5 21.80 4.42

14tg.66 14.99 356.17 188.21 116.13 20 21 19 419.9 24.47 532.79

6265.41 20.86 304.12 190.82 109.?1 23 59 25 5285.4 27.13 278.82

6182.37 14,99 295.45 188.21 116.13 24 23 34 5162.4 24.47 272.08

6167.55 9.13 292.42 184.8! 125.06 24 22 4 5187,4 21.80 271.25

DIFFERENTIAL CORRECTIONS

TDE -.2072 TRA -.3028 TC3-1.0759 DAU .1396

RD( -.2635 RRA .1262 RC3 -.4208 FAU .22029

FOE -.7R42 FRA 1.7533 F¢-21.0g43 DiP 794

DOE .3352 9RA .3266 Bc5 1.1550 FSP 1945

LAUNCH DATE NAY 29 1971

HELIOCENTRIC CONIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1002,3 SGR S2T.I 663 II51.S ST 22.1 SR 25,4 SS 26.5

RRT ,2660 RRF .6902 RTF ,-,20 CRT .8096 CRS -.8690 C81 -.4407

SOB 1182.3 R23 .4071RI3 .5410 LSA 38.9 MSA 17.9 SSA 2.6

SG1 1026.4 SO2 583.8 THA 15.23 ELI 32.1 EL2 10.3 ALF 50.00

PLIGHT TIME 172.00 ARRIVAL DATE NOV 17 1971

DISTANCE 408.S93 EARTH TO MARS

RL 151.83 LAL .00 LOt. 247.00 VL

RP 211.90 LAP -.94 LOP IS,gl VP

RC 124.177 GL -13.66 GP -5.53 ZAL

PLANETOCENTRIC CONIC

C3 8.955 VHL 2.952

LNCH AZNTH LNCH TIME

50.00 14 34 30

$0.00 15 53 22

TO.DO 17 37 IT

80.OO 19 52 18

90.00 22 15 10

tO0.OO 22 35 g

110.00 22 36 43

Dl FFERENT IAL CCRRECTION3

TOE -.2140 TRA -.2878 TC3-1.2735 BAU .1620

ROE -.2587 RRA .1298 RC3 -.4583 FAU .22666

FOE -.7829 FRA !.8206 FC-21.9124 BSP 959

BOE .3358 DRA .3157 6C5 1.3535 FSP 2015

$2.173 GAL 2.14 AZL 91.26 MCA 131.90 SMA 185.50 ECC .10627 INC 1.2569 VI 29.384

23.216 GAP 7,06 AZP 89.16 TAL 13.T3 TAP 145,63 RCA 150,95 APO 220,05 V2 25,926

72,20 ZAP 114.60 ETS 182.36 ZAE 157.22 [TE 1g3,62 ZAC 95.11ETC 276.73 LVI -|I,4T

DLA -28.10 RAL 325.65 RAD 6637,5 VEL 11.361PTH 6.41VHP 3.145 DPA -23.79 RAP 318.37 ECC 1.1474

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2376.25 -1.20 61.22 ITD.23 137.56 15 14 6 1376.3 17.03 45.12

2106.46 3,55 46.98 180,?R 130,17 16 29 28 1168.S !g,16 25.14

18R0.95 8.81 26,04 184.73 123.]3 19 8 18 960,9 21.54 4.g3

1439.10 14.44 $57.25 198.02 116.42 20 16 16 438.1 24.09 334.01

6265.31 19,05 303.3g 190.14 111.30 23 59 36 5265.3 26.16 278.62

6200,6! 14.44 2g6.$2 188.02 116.42 24 18 30 5200.6 24.09 273.28

6195.71 8.81 292.87 194,73 123,13 24 lg 59 519S.T 21.54 271.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 106T.5 $GR 632.5 $65 1190.5 ST 22.6 SR 25.1 85 26.5

RRT .3494 RRF .6258 RTF .$533 CRT .8260 CRS -.8626 CST -.4551

SGB 1240,8 R23 .3728 R13 .6166 LSA 38.9 NgA 17,9 SSA 2.6

SG1 10gg.3 SO2 575.5 THA 16.27 EL1 32.3 EL2 g.9 ALP 40.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE NAY BB |975

H[LIO([NTRIC CONIC

IL 151.63 LAL .DO

RP 211.87 LAP ".9D

RC 129.431 GL "|3.47

PLAMETOCENTBIC CONIC

C3 8.874 VHL 2.879

LNCN AZMTM LNCM TIME

50.00 14 33 58

10.00 15 $2 11

70.00 !? 94 $7

80.00 19 45 57

90.00 21 58 17

100.00 22 28 48

110.00 22 34 24

FL1GNT TIN( 174.00 ARRIVAL D4TE NOV 18 1971

LOt. 247.0D VL

LOP 20.12 VP

GP -5.72 ZAL

DISTANCE 412.778 EARTH 70 MAll

32.166 GAL 2.12 AZL BI.24 HCA J33,11 8NA 105.30 ECC .18587 INC t,2371 Vl 25.304

23,1TI GAP 6.88 4ZP 88o15 TAL 13,58 TAP 146.68 RCA 150.96 APO 219,80 V2 2S.lBS

72,45 ZAP 112,55 IT| 182.t? ZAE I$5.24 ETE 192.94 ZAC 95,02 ETC 275.94 LYI -11.05

DLA -27.90 RAL 328.06 RAD 8637.5 VEL 11.357 PTH 8.41VMP 5,098 DPA -24.22 RAP 317.55 ECC 1.1460

L-I TIME INJ LAT INJ LONG INJ RT ABC INJ AZNTH INJ TINS PO C8T TIM INJ 2 LAT INJ 2 LONG

2380.41 -5.41 61.39 176.28 137.56 15 13 38 1380.4 16.83 45.31

2172.28 3.29 47.16 100,80 130.19 18 28 23 1172.3 18.93 28.4S

1870.05 8.47 26.54 184.68 123.2! 18 6 7 870.0 21.25 5.49

1458.80 13.87 358.55 187.85 116.71 20 11 13 456.8 23.66 535.25

1033.24 17.65 320.98 189.63 112.48 22 15 30 33.2 25.37 $04.62

8219.31 13.87 297.62 187.85 116.71 24 13 28 5219.3 23.68 274.53

6204.90 0,4? 293.36 104.88 123.21 24 f7 48 5204.9 21.25 272.32

DIFFERENTIAL CORRECTION6

TOE -.2203 TRA -.2717 TC3-1,4?93 |AU .1832

ROE -.2538 RRA .1315 RC3 -,49?3 FAD ,23297

FOE -.777? rRA 1.8874 FC-E2.?2TB BSP 1157

8DE .$361 BRA ,3018 BC3 1,560? FSP 2074

LAUNCH DATE NAY 29 1871

HELIOCENTRIC CONIC

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1142,8 8GR 638.B 803 1229,4 87 23,D 8R 24.8 88 26.3

RRT ,4094 RRF .6512 RTF ,623S CRT .8411 CB| -.8553 CBT -.4875

3GB 1309.2 R23 .3408 R13 ,9791 LBA 38,9 M9A 17.8 SSA 2,7

801 1181.8 BG2 363.6 THA 16.83 EL1 32,5 EL2 8.5 ALF 47.54

FLIGHT TIME 176.00 ARRIVAL DATE NOV 21 1971

OISTANCE 416,996 EARTH TO MAR8

RL 151.63 LAL .DO

RP 212.14 LAP ".87

RC 128.706 GL "13.28

PLANETOCENTRIC CONIC

C3 8.798 VHL 2.966

LNCH AZNTH LNCH TINS

50.00 14 $3 22

60.00 15 30 57

70.00 17 32 32

80.00 19 41 37

80.00 25 46 15

200,O0 22 24 29

110.00 22 31 58

LOL 247.00 VL 32.160 GAL 2.08 AZL 91.21 HCA 134.32 SNA 189.28 ECC .18514 Vl 29.384

LOP 21.32 VP 23.126 GAP 6.68 kip 89.15 TAL 13.42 TAP 147,74 RCA 15D,98 V2 29,664

GP -5.gl ZAL 72.72 ZAP I10.50 [TS 181.99 ZAE 153.25 ETE 192.33 ZAC 94.93 LVI -t0.62

DLA -27.69 RAL 326.29 RAD 663?.4 VEL 11,354 PTH 6.41 VHP 3,D53 DPA -24.65 RAP 316.72 ECC t.1448

L-! TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2385.14 -1.64 61.59 176.36 137.55 15 13 7 1385.1 16.60 45.52

2278.77 3.01 47.47 180.83 130.21 16 27 15 1178.8 18,66 28.81

1880.05 8,10 27.07 184.65 123,29 18 3 32 880,0 20.94 6.10

1475.92 19.28 359.46 187.71 116.99 20 6 13 475.9 23.26 336.51

10?4.02 16,55 331.46 189.29 113.26 22 4 9 74.0 24.72 307.43

6238.44 13.28 298.73 |87.71 |16.99 24 8 27 5238.4 23.26 275.79

6214.90 8.10 293.89 184.65 123.29 24 15 33 5214.9 20.94 272.92

INC 1.2146

APO 219.59

ETC 276.35

DIFFERENTIAL C0tRECTION8

T0[ -.2243 TRA -.2529 TC3-1.6864 BAU .2083

ROE -.2493 RRA .|328 RC3 -.5398 FAU .23968

FDE -.7824 FRA 1.9388 FC-23.5843 BSP 1391

60E .3353 BRA .2857 8C3 1.7707 FSP 2117

MID-COURSE EXECUTION ACCURACY

$GT 1221.7 $GR 646.7 603 1269,S

RRT .4674 RRF .6769 RTF ,6864

SGB 1382.3 R23 .3073 R!3 .7341

SGI 1267.8 SG2 550.9 THA 17.26

LAUNCH OAT[ MAY 29 1971 FLIGHT TIME 178.00

H[L|CX:ENTR|C CONIC

RL 151.83 LAL .DO

RP 212.43 LAP ".83

RC 130.999 GL -13,07

PLAN(TOCENTRIC CONIC

C3 B,727 VHL 2.954

LNCH AZNTH LNCH TIME

50.00 14 32 47

60.00 15 49 40

70.00 17 30 !

80.00 19 36 18

90.00 21 36 5

100.DO 22 19 S

110.00 22 29 27

DISTANCE 421.155

LOL 247.00 VL 32.155 GAL 2.03 AZL 91.19 HCA 135.52 SNA 185.20 [CC .18468

LOP 22.53 VP 23.D85 SAP 6,49 AZP 89.15 TAL 13.23 TAP 148.75 RCA 151,00

GP -S. lO ZAL 73.02 ZAP 108.45 [TS 181.78 ZkE 151.24 ETE 191.78 ZkC 94.64

DLA -27.3! RAL 326.55 RAD 6637.4 VEL 11.331 PTH 6.40 VHP 3.017 DPA "25.07

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2390.48 -1,91 61,81 176,46 137.55 15 12 38 1390,5

2185.98 2.69 47.82 180.88 130.23 16 26 6 1t89.0

1890,91 7,69 27.65 184.64 123.58 18 I 32 890.9

1495.59 12,67 .60 187,60 |17.26 20 1 |5 495.6

!109.31 15.59 333.63 189.04 113.90 21 54 34 109.3

6258.19 12,67 299,88 187.60 117.26 24 3 28 5258.1

6225.77 7,68 294.47 184.64 125,38 24 13 15 5225.8

ORBIT DETERNINATICN ACCURACY

ST 23.2 8R 24.5 8S 26,6

CRT .8553 CRS -.8526 CST ".488a

LSA 39.0 NSA 17.8 8SA 2.?

ELI 32.5 EL2 9.1 ALF 46.73

ARRIVAL DATE NOV 23 1971

EARTH TO MARS

]NC 1.1911 V1 29.384

APO 218.41 V2 25,832

ETC 276.16 LV! -10.18

RAP 315.89 ECC !.1436

INJ 2 LAT ]NJ 2 LONG

16.34 45.77

18,37 29,19

20.59 6.75

22.81 537.60

24.11 309.83

22.81 277.08

20.58 273.50

DIFF[R(NT|4L CCRR[CT|ON8

TOE *.2357 TRA ".2408 TCB-t.S4Ot BAU .2381

ROE -.2428 RRA .1381 RC3 ".5744 FAU .24329

FO[ ".7222 FRA 2.0464 FC'24,1382 88P 1573

BDE .3382 BRA .2767 BC3 2.0233 FBP 2217

LAUNCH DATE MAY 29 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .DO

RP 212.72 LAP -,so

RC 133.312 GL -12.85

PLANETOCENTRIC CONIC

C3 8.659 VHL 2,943

LNCH AZHTH LNCH T|NE

50.00 14 32 11

80.00 15 48 20

70.00 1? 27 24

80.00 19 31 0

90.00 21 27 1

100.00 22 13 52

110.00 22 28 50

MID-COURSE EXECUTION ACCURACY

SGT 1541.4 3GR 851.8 SG3 1296.8

RRT ,5122 RRF .8877 RTF .:.70

806 1451.4 R23 .2929 R13 .7959

361 t390.1SG2 540.2 THA 16.54

FLIGHT TINS 180.00

DISTANCE 425,347

LDA. 247,0D VL 32°131 6AL 2._2 AZL BI.IY NCA 139.72 BflA 185,14 ECC .18429

LOP 23.73 VP 23.043 GAP 6.30 AZP 89.15 TAL 13.03 TAP 149,75 RCA 151.02

GP -6,30 ZAL 73.35 ZAP 106.41 ET$ 181.37 ZAE I49.2! ST[ 191.28 ZAC 94.73

OLA -26.99 RAL 326.83 RAD 8637.3 VEL 11.348 PTH 6.40 VHP 2.983 DPA -25.50

L-! TIME ]NJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTH INJ TIME PO C3T TIN

23g6.38 -2.21 62.06 176.58 137.54 15 12 7 1396.4

2193.84 2.35 48.19 180.96 130.24 16 24 54 1193.8

1902.52 7.26 28.28 184.65 123.47 17 5g 7 902.5

1515.62 12.05 1.76 187.51 117.53 19 56 18 515.6

1141.$0 14.69 355.56 188.83 114,44 21 46 2 141.5

6278.13 12.05 301.03 187.51 117.53 23 58 30 5278.1

6237.38 7.28 295.09 184.65 123.47 24 10 48 5237.4

DIFFERENTIAL ¢(_RRECTIONS

TOE -.2417 TRA -.2235 TC3-2.1807 BAU .2623

ROE *.2371 RRA ,1384 RC3 ".6147 FAU .24813

FOG ".8976 FRA 2.1189 FC-24.8081 BSP 1809

BOG .3366 BRA .2629 BC3 2.2657 FSP 2273

ORBIT DETERMINATION ACCURACY

3T 24,2 3R 24.0 88 25.9

CRT .8672 CRI -,8253 CST -.4605

LBA 38,5 NSA |8,4 83A 2.7

EL| 32.9 EL2 8.8 ALF 44.61

ARRIVAL DATE NOV 25 19?1

[ARTN TO MAR8

INC 1,1669 Vl 29.334

APO 219.26 V2 25.?99

ETC 275.g7 LVl -g,73

RAP 315.05 [CC 1.1425

]NJ 2 LAT INJ 2 LONG

18,06 46.04

18.05 29.$1

20,22 7.45

22.34 33g.|1

23.52 312.0|

22.34 278.38

20.22 274.27

ORBIT DGTGRN]NAT|ON ACCURACY

ST 24.7 SR 23.5 SS 25.7

CRT .8785 GR9 *.8086 CST -.4597

LSA 38,4 NSA IB.8 SSA 2.7

EL1 33,1 EL2 8.4 ALF 43.40

HID-COURSE EXECUTION ACCURACY

SGT 1451.6 $CA_ 859.9 3G3 1328.6

RRT ,5573 RRF .72D3 RTF .7869

SGB 1594.5 R23 .2726 R13 .7989

SGI 1504.3 SG2 528.7 THA 16.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE MAY 29 t97t FLIGHT TIME 102.00 ARRIVAL DATE NOV 27 I971

HELIOCENTRIC CONIC DISTANCE 429.541 EARTH TO MARS

RL 151.63 LAL .DO LOL 247.00 VL 32.148 GAL 1.99 AZL 91.14 HCA 137.92 SNA |BS.09 ECE .18396 INC 1.1411 Vl 29.884

RP 213.01 LAP ".?S LOP 24.92 VP 23.001 GAP 6.11 AZP 89.15 TAL 12.82 TAP 150.73 RCA 151.04 APO 219.14 V2 28.786

RC 135.843 GL -12.61GP -9.SO ZAL 73.70 ZAP 104.37 ETS 181.35 ZAE 147.17 (TE 190.82 ZAC 94.82 ETC 278.78 LVI -9.26

PLANETOCENTR|C CONIC

C3 8.996 VHL 2.932 DLA -26.83 RAL 327,12 RAD 8837.3 VEL 11.345 PTH 6.40 VHP 2.952 DPA -28.93 RAP 314.21ECC 1.1418

LNCH AZMTH LNCM TIME L-I TIN[ INJ LAT INJ LONG INJ RT kSC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.OO 14 31 33 2402,87 "2.83 62.33 176,72 137.52 15 I1 36 1402.9 13.74 46.83

60.00 IS 48 58 2802.3T 1.97 48.E0 161.05 130,26 88 23 38 1202.4 17.71 30.07

70,00 1T 24 42 1914.90 6.79 88.92 104.66 123.55 17 56 37 914.9 19.82 9.19

90.00 19 25 43 1836.09 11,40 2.93 197.4S 117.76 19 S| 19 838.1 81.8| S4O.4S

90.00 21 18 39 1171.91 13,83 337,38 188.68 114.92 2t 39 1| 171.9 22.92 314.04

100.00 22 8 35 1010.55 !!.40 324.30 187.45 117,78 22 25 26 10.6 21.65 301.60

110.00 22 24 8 8249.76 6.79 295,74 |84.68 123.53 E4 8 19 §249.8 19.82 ETS,Ol

DIFFERENTIAL CCRRECTION| MID-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2472 TRA -.2093 TCS-E.43DE IAU .8992 SOT 1370.2 $GR 686.4 $03 1337.3 37 25.2 SR 23.1 99 25.3

ROE -.2312 RRA .1410 RC3 -.6591FAU .2323Q RRT .SQTT RRF .7417 RTF .7990 CRT .8885 CRS -.7862 CIT -.4499

FDE *.6606 FRA 2.1943 FC-25.4164 BSP 2093 8GB |70Q,3 R23 ,2338 R13 ,3233 LIA 38.0 NSA 18,9 _SA 2.7

SO[ .3384 BRA .2491 8C3 2.5170 FSP 2388 SOl I126.2 802 517.4 TNA 15.93 ELI 33.2 EL2 8.0 ALF 42.20

LAUNCH DATE MAY 29 1971 FLIGHT TIME I94.00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC DiDTANCE 433.736 EARTH TO MARS

RL 151.63 LAL .DO LOL 247.00 VL 32.146 GAL 1.94 AZL 91.11HCA 139.1| 8NA 198.03 ECC .18389 INC 1.1143 V! 29.384

RP 213.31 LAP -.73 LOP 26.12 VP 22.960 GAP 5.93 AZP 89.16 TAL 12.38 TAP 151.69 RCA 151.06 APO 219.05 V2 28.732

RC 137.991GL -12,35 GP -6.71ZAL 74.08 ZAP 102.34 ETS 181.12 ZAE 145.14 ETE 190.39 ZAC 94.50 ETC 275.59 LVI -8.82

PLANETC, CENTRIC CONIC

C3 8.536 VHL 2.922 DLA -26.28 RAL 327.44 RAD 6837.3 VEL 11.342 PTH 6.40 VHP 2.925 DPA -26.36 RAP 313.39 ECC 1.1403

LNCH AZNTH LNCN TIME L-| TINS |NJ LAT INJ LONG |NJ RT A$C INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 30 34 2409.95 -2.89 62.62 176.88 137.51 15 !1 4 1409.9 15.40 AG.6$

60.00 lS 48 28 2211.60 1.57 49.04 181.16 130.28 16 22 20 1211,6 17.33 30.53

70.00 17 21 54 1928.04 6.30 29.62 184.73 123.64 17 54 2 928.0 19.40 6.97

80.00 19 20 27 1556.99 10.73 4.13 187.41 118.03 19 46 24 557.0 21,34 341.77

90.00 21 10 46 1201.22 12.98 339.11 188.56 115.35 21 30 48 201.2 22.33 318.98

100.00 22 3 19 1031.46 10.73 325.49 187.41 118.03 22 20 31 31.5 21.34 303.14

110.00 22 21 21 6262.90 6.30 296.44 184.73 123.64 24 5 44 5262.9 19.40 275.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2517 TRA -.1863 TC3-2.6880 BAU .3169 8GT 1896.1SGR 677.4 SG3 1383.8 ST 25.5 8R 22.6 93 24.9

ROE -.2249 RRA .1437 RE3 -.6964 FAU .25620 RRT .6344 RRF .7620 RTF .8255 CR1 .8974 CRS -.7834 CST -.4333

FOE -.6131FRA 2.2651 FC-25.9829 BSP 2311 $88 1828.4 R23 .2412 R15 .8475 LSA 37.6 NSA 19.0 SSA 2.7

DOE .3376 8RA .2333 2C3 2.7767 FSP 2375 301 1754.9 SO2 506.1THA 15.54 ELI 33.2 EL2 7.7 ALF 41.06

LAUNCH DATE NAY 29 1971 FLIGHT TIME 186.00 ARRIVAL DATE DEC 1 1971

HELIOCENTRIC CONIC DISTANCE 43T.932 EARTH TO MARS

RL 151.63 LAL .DO LOL 247.00 VL 32,145 GAL 1.90 AZL 91.09 HCA 140.30 9HA 196.05 ECC .18348 INC 1.0865 Vl 29.364

RP 213.81 LAP -.69 LOP 27.31VP 22.920 GAP 5.75 AZP 89.16 TAL 12.34 TAP 152.64 RCA 151.D8 APO 218.98 V2 25.69?

RC 140.336 GL -12.08 GP -6.92 ZAL 74.48 ZAP 100.33 [T$ 180.89 ZA[ 143.10 [TE 189.99 ZAC 94.58 ETC 275.39 LVI -6.36

PLANETOCENTRIC CONIC

C3 8.481VHL 2.912 DLA -25,98 RAL 327.77 RAD 6637.3 VEL 11.340 PTH 6.39 VHP 2.902 DPA -26.78 RAP 312.35 ECC 1.1396

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME POEST TIM INJ 2 LAT INJ 2 LONG

50.00 14 30 12 2417.63 -3.27 92.95 177.06 137.49 15 10 30 1417.6 15.03 47.00

60.00 15 43 56 2221.51 !.13 49.51 181.30 130.29 16 20 58 1221.5 16.92 31.08

70.00 17 19 1 1941.95 5.77 30.35 184.80 123.72 17 51 23 941.9 18.94 9.79

80.00 19 13 11 1578.35 10.03 5.34 187.39 118.26 19 41 30 578.4 20.80 343.13

90.00 21 3 13 1229.84 12.14 340.79 189.48 113.74 21 23 45 229.8 21.72 317.85

100.00 Zl 38 3 1052.82 10.05 326.71 187.39 118.26 22 15 36 52.8 20.80 304.50

110.00 22 t8 26 6276.81 5.77 297.17 184.80 123.72 24 S 4 5276.8 18.94 276.61

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2530 TRA -.1656 TC3-2.9501DAU .3446 8GT 1826.3 SGR 687.6 303 1407.5 ST 25.8 SR 22.1 38 24.6

ROE ".2169 RRA .1463 RE3 -.7360 FAU .28948 RRT .6677 RRF .7819 RTF .!..79 CRT ,VU57 CRI -.T4US C8! -.4_U$

FOE -.5784 FRA 2.3350 FC-26.4869 BSP 2579 888 1951.4 R23 .2205 RI3 .8693 LSA 37.1NSA 19.2 SSA 2.7

ROE .3360 ERA .22|3 9C3 3.0410 FSP 2412 $GI 1887.5 382 495.3 TNA 15.19 ELI 33.2 EL2 7.3 ALF 4O,lO

LAUNCH DATE MAY 29 1971 FLIGHT TIN[ 188.D0 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CONIC DISTANCE 442.129 EARTH TO MARS

RL 151.63 LAL .DO LOL 247.00 VL 32.144 GAL 1.86 AZL 91.06 NCA 141.49 8HA 185.03 ECC .18332 INC 1.0573 Vl 29.384

RP 213,92 LAP -.86 LOP 29.49 YP 28.880 GAP 3_58 AZP 89.17 TAL 12.08 TAP 153.58 RCA 131.11APO 218.94 V2 23.662

RC 142.739 GL -11.78 OF -7.14 ZAL 74.91ZAP 98.33 ET9 180.65 ZAE 141.06 ETE 189.82 ZAC 94.24 ETC 275.20 LVI -7.09

PLANETOCENTRIC CONIC

C3 8.429 VHL 2.903 DLA -25.43 RAL 326.12 RAO 6637.2 VEL 11.538 PTH 6.39 VHP 2,823 DPA -27.E1 RAP 811.73 ECC 1.1367

LNCH AZMTH LNCN TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC ZNJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 14 29 26 2425.92 -3.69 83.29 177.26 137.47 15 9 54 1425.9 14.62 47.37

60.00 15 42 20 2232.11 .66 50.02 181.44 130.30 16 19 32 1232.1 16.49 31.63

7O.OO 17 16 2 1956.60 5.22 31.12 184.88 123.80 17 48 39 956.6 18.45 10.63

80.00 19 9 53 1600.17 9.34 6.57 187.40 118.49 19 36 35 600.2 20.24 344.31

90.OO 20 36 1 1258.02 11.30 342.44 t88.42 116.10 21 16 59 258.0 21.09 319.69

lOO.OO 21 52 47 1074.84 9.34 327.94 187.40 118.49 22 10 42 74.6 20.24 305.87

110.00 22 IS 29 1003.41 5.22 320.04 184.83 123.80 22 32 12 3.4 18.43 299.56

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2986 TRA -.1433 TCS-3.21Dg BAU .3?23 8GT 1958.8 8DR 7D0.1 883 1433.2 ST 25.8 8R 21.6 88 24.4

RDE -.2133 RRA .1485 RC3 -,7847 FAU .26353 RRT .7010 RRF .80|2 RTF .8696 CRT .9141 CR$ -.7279 C$T -.4243

FOE -.5511FRA 2.3761 FC-27.0682 BSP 2863 SGB 2078.1 R23 .2126 R13 .8850 LSA 36.8 MSA 19.1 3SA 2.7

BD( .3329 8RA .2064 8C3 3.3054 FSP 2417 SGI 2021.1 $82 483.4 THA 14.96 ELI 33.D EL2 6.9 ALF 39.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE NAY 29 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .DO

RP 214.24 LAP -.88

RC 145.139 GL "It.4?

PLAMETOCENTRIC CONIC

C3 8.380 VNL 2.898

LNCH AZNTfl LNCN T|NE

50.00 14 28 41

60.00 15 40 39

?O.00 17 12 58

80.00 19 4 39

90.00 20 48 57

100.00 21 47 30

110.00 22 12 24

FLIGHT TIN( 180.00

DISTANCE 446.325

LOL 14?,OO VL 3E.146 6AL 1,82 AZL 91.03 NEA |Al,i? 8NA

LOP 29_8? VP 22,341 GAP 5.40 AZP 98.|8 TAL 11.80 TAP

GP -?.36 ZAL ?S.36 ZAP tl.38 [Ti 180.40 ZA[ 13P.04 ST[

DL4 -24.98 RAL 328.49 PAO $637,2 V(L 11.335 PTH 6.39 VHP

L-1 TIME INJ LAT INJ LONG |NJ PT ASC INJ AZNTN INJ TIME PO CIT TIM

2434.88 -4.14 $3.87 177.48 137.44 15 9 16 1434.9

2243.4? .16 50.58 181.61 130.30 16 18 3 1243.5

1972.07 4.63 31.94 184.gg 123.88 17 45 50 972.1

1622.58 8.61 ?.84 187.43 118.70 19 51 40 622.6

1286.13 10.46 344.07 188.40 1|6.43 21 10 23 286.1

1097.05 8.61 329.21 187.43 119.70 22 5 47 97.1

1018.89 4.83 320.85 184.99 123.88 22 29 23 18.9

ARRIVAL DATE DEC 9 1971

EARTH TO MARS

189.03 ECC ,|8321 INC 1.0266 Vl 29.314

184.47 PCA |91.|S APO 218.93 V2 25.62?

188.27 ZAC 94.10 ETC 275.02 LVI -7.42

2.888 DPM "27.63 RAP 310.94 ECC 1.13T9

INJ 2 LAT INJ 2 LONG

14.19 47.72

16.02 32.22

17.94 11.55

19.66 345.91

20.45 321.50

19.66 307.22

17.g4 300.46

OlFFERENTIAL CORPECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2591 TRA -o1240 TC3-3,4994 BAU .4027 8GT 2107.4 SGR 708,4 363 1444.2

ROE -*2049 RRA *153D PC3 ".8207FAU *26398 RPT ,?235 RRF .8|88 PTF .OTIS

FOE -.4509 FRA 2.4?96 FC-27.2723 BSP 3118 SGB 2223.3 R23 ,2119 P13 .8927

DOE .3303 DRA .1969 BE3 3.5944 FDP 2487 $GI 2172.0 882 4?4.5 THA 14,37

LAUNCH DATE NAY 29 1971 FLIGHT TINS 192,00

HELIOCENTRIC CONIC DISTANCE 459.522

RL 151.63 LAL .00 LOL 247.00 VL 32,146 GAL 1,77 AZL 90.g9 HCA 143.85 8HA

RP 214.59 LAP -.59 LOP 30.85 VP 22.802 GAP 5.23 AZP 89.20 TAL 11.51 TAP

RC 147.553 GL -11.t4 GP -7.59 ZAL 75.83 ZAP 94.41 [TS 180.13 ZA[ 137.03 ETE

PLANETOCENTRIC CONIC

C3 8.334 VHL 2.99? DLA -24.49 RAL 328.87 PAD 6637,2 VEL 11.333 PTH 6.39 VHP

LNCH AZNTH LNCN TINS L-! T1NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 14 27 51 2444.48 -4o62 64.07 177.71 137.41 15 8 35

60.00 19 38 53 2235.94 -.37 51.14 181.80 13fl.30 16 16 29

70.00 17 9 47 1988.30 4.01 32.?9 185.11 123.95 17 42 55

80.00 18 59 19 1845.90 7.86 9.t2 187.47 118.90 19 26 44

90.00 20 42 3 1314.17 9.60 345.68 188.40 116.73 21 3 S?

lOO.O0 21 42 1| 1119.97 ?.86 330.49 |87.47 118.90 22 0 51

110.00 22 9 13 1035.12 4,01 321.?0 185,11 123.95 22 26 28

DIFFERENTIAL CDRRECTION8 NID-COUPSE EXECUTICN ACCUPACY

TDE -.2591 TRA -.1016 TC3-3.7805 BAU ,4321 8ST 2253.5 8DR 720.4 SO3 1458,8

RDE -.1980 RRA .1564 PC3 -.8630 FAU .26553 PPT ._79 RPF .8332 RTF .8919

FOE -.3918 FRA 2.5446 FC-27.5814 BSP 3400 SGB 2365.8 R23 .2054 R13 .9033

DOE .3261 BRA .1865 BE3 3.8777 FSP 2514 $81 2319.8 SG2 464.5 THA 14.02

LAUNCH DATE NAY 29 1971 FLIGHT TIE 194.00

HELIOCENTRIC CONIC DISTANCE 454.718

RL 151.63 LAL .00 LOL 247.00 VL 32.147 GAL !.73 AZL 90.96 HCA 145.03 SMA

RP 2|4.91 LAP -.55 LOP 32.03 VP 22.763 GAP S.O? AZP 89.21 TAL 11.21 TAP

RC t49.988 GL -10.78 GP -7.83 ZAL 76.33 ZAP 92.50 ET9 179.86 ZAE 135.04 ETE

PLANETOCENTRIC CONIC

C5 1.292 VHL 2.$60 DLA -23.g8 RAL 329.26 PAD 8537.2 YEL !!.332 PTH 6.38 VHP

LNCH AZMTH LNCH TIME L-I TINS !NJ LAT

50.00 14 28 56 2454.76 -5.!4

60.00 15 37 1 2268.36 -.93

70.00 17 6 29 20D5.33 3.37

10.00 16 $3 S? 1668.g9 7.09

90.00 20 35 14 1342.33 8,73

100.00 21 36"49 1143.47 7.09

110.00 22 5 56 1052.15 3.37

DIFFERENTIAL CCRRECT|ON$

TDE -.2568 TRA -.0778 TC3-4.0645 8AU .4817

ROE ".1904 RRA .1601 RC3 -.9087 FAU .26676

FOE ".3179 FRA 2.8108 FC-27.8§0| |8P 368?

8DE .3197 8RA .1780 8C3 4,1644 FDP 2533

LAUNCH DATE NAY 29 1971

ORBIT DETERMINATION ACCURACY

ST 26.1 SR 20.9 SS 23.7

CPT .9185 CP8 -.6647 CST ".3346

LSA 35.7 MSA 19,9 SSA 2.7

ELI 32.8 EL2 6.6 ALF 39.11

ARRIVAL DATE DEC 7 1971

EARTH TO MARS

185.05 ECC .!8315 INC .9941 Vl 29.384

155._6 PCA 151.16 APO 213.94 V2 25.991

188.94 ZAC 93.94 ETC 274.84 LV! -6.95

2.853 DPA "28.05 RAP 310.16 ECC 1,13?2

PO CST TIM ZNJ 2 LAT IN! 2 LONG

1444.5 13.?1 48.20

1255.5 !5.52 32.63

988.3 !7.39 12.49

645,5 19.04 347.33

314.2 19.79 323.29

120.0 19.04 308.70

35.1 17.39 301.40

CRBIT DETERN|NAT!ON ACCURACY

ST 26.1SR 20.3 83 23.4

CPT .9241CR9 -.6262 CST -.3230

LSA 35.0 HSA 20.2 $SA 2.7

ELl 32.5 EL2 6.2 ALF 37.30

ARRIVAL DATE DEC 9 lg?l

EARTH TO MARS

189.07 ECC .18313 INC .9S02 Vl 29.384

|56.23 RCA 151.18 APO 218.95 V2 25.554

188.63 ZAC 93.77 ETC 274.66 LVi "6.41

2.843 DPA -28,47 RAP 309.40 ECC 1.1315

INJ LONG INJ PT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.51 177,96 137.36 15 ? 51 !454.8 13.21 48.66

31.73 181.99 130.29 16 14 49 12_8.4 14.98 33.51

33.68 185.25 !24.01 17 39 55 1005.3 16.81 13.47

10.44 107.54 119.08 19 21 46 669,0 IS.40 348.78

347,30 188,43 1_7.00 20 57 36 342,3 19.10 325.07

331.80 187.54 119.08 21 55 53 143.5 18.40 310.15

322.60 185.25 124.01 22 23 28 52.1 16.81 302.38

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2402.0 3GR 733.3 $63 !471,3 8T 25.9 8R 19.7 IS 23.1

RRT ,7704 RRF .8457 RTF ._J26 C2T .9289 CRI -,5750 CaT -.2P72

368 ESIt.4 R23 .2001RI3 ,8!22 LSA 34.0 NSA 20.6 SSA 2.7

SG! 2469.9 SG2 484,8 THA 13.71 ELI 32.0 EL2 5.9 ALF 36.12

FLIGHT TIM( 196.90 ARRIVAL DATE DEC 11 1971

HELIOC[NTPlC COMIC DISTANCE 458.914 EARTH TO MARS

RL 151.63 LAL .00 LOL 247.00 VL 32.150 GAL 1.68 AZL 90.92 HCA 146.20 GMA !8S.II £CC .!8316 !NC .9242 Vt 29.384

RP 215.21 LAP ".51 LOP 33.20 VP 22.?23 GAP 4.90 kip 89.23 TAL lO.Sg TAP 15?.Dt PCA 151.20 APO 219.91 V2 25.518

RC 152.438 GL -10.40 GP -8.08 ZAL 78.85 ZAP 90.61 ET8 179.58 ZAE 133.07 ETE 188.33 ZAC 93.58 ETC 274.49 LVI -$.01

PLANETOCENTPIC CONIC

C3 8.254 VHL 2.873 DLA -23.43 PAL 329.67 PAD 6637.1 VEL 1!,330 PTN 6,38 VHP

LNCN AZHTH LNCH TINS L-I TIME IN! LAT !NJ LONG IN! RT A$C IN! AZNTH IN! TINS

SO.O0 14 23 S? 2465.?4 -3.69 64,97 !78.22 !37.32 15 ? 3

60.00 15 38 3 2281.96 -1.53 32.40 182.2! 13D,28 16 13 S

?0.00 17 3 4 2023.19 2.6g 34.61 186.4D !24.06 17 36 48

80.00 18 48 32 16g3,13 6.28 11.78 187.63 119.25 19 16 48

90.00 20 28 2g !370.76 ?.85 348,92 !88.48 117.25 20 81 2D

100.00 21 31 24 1167.60 6,28 333,15 !87,63 119.25 21 SD $2

110.00 22 2 31 1070.01 2,69 323.53 185.40 124,06 22 20 21

DIFFERENTIAL CCRRECTION8

TOE -.2532 TRA -.D537

ROE -.1824 RRA .1639

FD[ -.239? FRA 2.6728

BOE .3121BRA .1725

NID-COUPGE EXECUTION ACCURACY

TC3-4.35!D BAU .4914 SGT 2553.2 SGR 746,! SG3 1478.4

RC3 -.9489 FAU *26694 RRT ,79D2 RRF .8629 RTF .g!D6

FC-27.9994 8SP 3974 SGB 2660.0 P23 .1968 R13 ,g193

BC3 4.4533 FSP 2549 SGI 2522.S SG2 445.1 THA 13.40

2.836 DPA -28.89 RAP 308.67 ECC 1.1353

PO CST TIM INJ 2 LAT INJ 2 LONG

1465,7 12.67 49.14

1282.0 14.41 34.21

1023,2 13.20 14,49

693.1 17,73 350.28

370.8 19.39 321.86

167.6 17.73 311.63

70.0 16.20 303.40

ORBIT DETEPNINATION ACCURACY

ST 25,6 8R lg.0 SS 22.9

CPT .9330 CRS ".5185 CST -.2263

LSA 33,0 MGA 21.1 SSA 2.7

ELI 3!,4 EL2 5.6 ALF 38.00

1645



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VQL. 4, 1971 )

\

LAUNCH DATE NAY 2R |R?I FLIGHT TIME Ii8,OO ARRIVAL DATE DEC 16 1971

HELIOCENTRIC CONIC

RL tit.IS LAL ,00 LOL R4?.OO VL

RP 215.54 LAP ".48 L_ 34,37 VF

RC 154.904 GL "9,69 GP "8,34 ZAL

PLANETOCENTR1C CONIC

C5 6.Rt6 VHL O.RO?

LNCH AZNTH LNCN T1NE

SD.OD 14 14 55

60.00 IS 3t S?

TO.DO IG SR 32

RO.O0 iR 43 t

90.00 |O It 48

lOO.OO It 25 54

liD.DO RI 58 II

DIFFERENTIAL C01RECTION8

TOE -.2473 TRA -.0267 TCI-4.64Di OAU .I214

ROE -.1739 RRA .16R0 RE3 -.9929 FAU .266RR

FOE -.1503 FRA 2.7524 FC-28.1140 BOP 4264

BOO .3023 IRA .1705 RC3 4.7456 FOP 2566

DI8TANC[ 413.109 EARTH TO NAR8

It.lit GAL 1,63 AZL 60,09 NCA 147,$T 8NA l|l,ti ECC .IS]IS INC .RRIt Vl 29.304

ll.IR? GAP 4.74 AlP R9,25 TAL IO,I1 TAP |If,S3 RCA Ill.IS APO 219.08 VZ Is,aiD

??.)l ZAP Re,?S ET8 17R.25 ZA[ I)1.11 ETE 188,01 ZAC 13.$1 [TC Z?4.3Z LVl -S.S3

DLA -||.IS RAL 330.08 RAO OO]?,1V[L 11,328 PTH 1,SO VHP E,882 I)PA *E0,31 RAP $07.R7 [CC 1.2392

L-I TIRE |NJ hAT |NJ LONG INJ RT ARC |NJ AZNTN |NJ TIME PO ClT TlN |NJ | LAT ZNJ | LONG

Rift.it "0.27 11,40 1?8,4t ilT,|t II I 10 14?7,5 l|.D9 4|,66

IliO.42 -I,IT IS,DO 182,43 18O,lI 1i II 14 1201,4 iI.iO S4,il

tO41,Sl 1,0? 81,99 Ill,IT 1|4,10 IT 85 85 iOil,l 15.53 i1,91

1?iT.IS 1,40 18.10 liT,?8 11|,40 II it 40 ?ll,O lf.02 8Sl.?t

1890.I6 1,9t 8SO,SO ill,IS 1|?.44 20 45 S 31l,i 17,t5 366,64

1108.42 1.4l 384,28 I8?.?S 212,40 El 45 4? lot,4 t?.O2 313,13

1080,?4 I,O? 8E4,91 lOS.S? 124.10 12 iT ? 88,? 23.55 304.47

MID-COURSE EXECUTION ACCURACY MOlT DETERMINATION ACC_ACY

IGT R?DS.9 $C_ ?lO,l SG3 14i4,1 IT 2S.D 8R 16.2 66 22.S

RRT .ROOD RRF .6?GS RTF .R177 CRT ,9363 CR$ -.4500 COT -,1649

SGD R811.6 R23 .1945 R13 .6254 LGA 31.? NSA 21.? SSA 2.?

SG1 2777.6 $02 435.6 THA 13.12 ELI 30.5 EL2 5.3 ALF 35.50

LAUNCM DATE NAY 29 19?1 FLIGHT TIME 200.00 ARRIVAL DATE DEC 15 1971

HELIOCENTRIC cONIC

RL t51.63 LAb .DO LOL 247.00 VL

RP 215.87 LAP -.44 LOP 35.53 VP

NC 157.385 GL -9.55 GP -8.61ZAL

PLAN(TC_ENTRIC CONIC

CS 8.186 VHL 2.861

LNCH AZMTH LNCH TIME

50.00 14 23 42

60.00 15 30 44

70.00 16 55 50

80.00 18 57 27

90.00 20 15 1

100.00 21 20 19

110.00 21 53 16

DIFFERENTIAL CCRRECTION5

TDE -.2394 TRA -.0030 TC3-4.9293 BAU .5512

ROE --1653 RRA .1723 RC3-1.0363 FAU .26600

FOE -.0631FRA 2.7871 FC-28.1323 BSP 4562

BOO .2909 BRA .1724 BC3 5.0370 FSP 2573

DISTANCE 46?.302 EARTH TO MARS

32.156 GAL 1.56 AZL 90.85 HCA 148,53 SMA 165.ZI ECC .18354 INC .8455 Vl 29.384

22.649 GAP 4.58 AZP 09.28 TAL 10.22 TAP 158.76 RCA 151.25 APO 219.17 V2 25.443

77.95 ZAP 86.95 ETS 178.99 ZkE 129.19 ETE 187.?8 ZAC 93.17 ETC 274.16 LVI -5.06

DLA -22.24 RAL 330.50 RAO 6657.1VEL 11.327 PTH 6.38 VHP 2.830 DPA -29.73 RAP 307.51ECC 1.1347

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2489.97 -6.90 65.99 178.78 137.19 15 5 12 1490.0 11.48 50.21

2311.72 -2.84 53.82 182.67 130.22 16 9 15 1311.7 13.15 35.72

2061.55 1.22 36.62 185.75 124.13 17 30 11 1061.S 14.86 16.65

1743.52 4.60 14.57 187.85 119.53 19 6 30 ?43.5 16.28 355.50

1420.$4 6.03 352.21 189.63 117.68 20 38 49 428.8 16.88 330.44

1217.99 4.60 335.94 187.85 119.53 21 40 57 218.0 16.28 314.67

1108.37 1.22 325.53 185.75 124.13 22 13 44 108.4 14.86 305.5?

MID-COURSE EXECUTIC_I ACCURACY (3_6IT DETERMINATION ACCURACY

SGT 2861.1SGR 774,7 SG3 1465,3 ST 24.3 SR 17.5 33 22.9

RRT .8251RRF .6887 RTF .9236 CRT .9393 OR8 -.3850 COT -.1072

SGB 2964.1 R25 .1933 R13 .9306 LSA 30.4 NSA 22.2 86A 2.7

SG1 2933.2 SG2 427.0 THA 12.67 ELI 29.6 EL2 4.9 ALF 35.14

LAUNCH DATE NAY 29 1971 FLIGHT TIME 202.00 ARRIVAL DATE DEC 17 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .DO LOL 247.00 VL

RP 216.21 LAP -.41 LOP 36.69 VP

RC 159.881GL -9.07 GP -8.89 ZAL

PLANETOCEN7RIC CONIC

C3 8.157 VHL 2.836

LNCM AZMTH LNCM TIME

50.00 14 22 25

80.00 15 28 22

70.00 16 51 58

80.00 |8 31 44

90.00 20 8 13

100.00 21 14 36

110.00 21 51 25

DIFFER ENT IAL C_REC YI ON$

TDE -.2289 TRA .0238 TC3-5.2196 BAU .5015

ROE -.1580 RRA ,1771 RC3-I.0019 FAU .26495

FOE .0333 FRA 2.842? FC-28.1206 |SP 4854

BOO .2770 BRA .1787 8C3 5.3306 FSP 2569

DISTANCE 471.494 EARTH TO MARS

32.160 GAL 1.53 AZL 90.80 HCA 149.65 SNA 185.28 [CC .18349 INC .8024 Vt 29.384

22.612 GAP 4.42 AZP 89.51TAL 9.87 TAP 159.57 RCA 151.28 APO 219.27 V2 25.405

78.53 ZAP 85.16 ETS 178.65 ZAE 127.28 ETE 187.53 ZAC 92.94 ETC 274.01LVI -4.58

DLA -21.58 RAL 330,92 RAD 6637.1VEL 11.326 PTH 6.38 VHP 2.8310PA -30.15 RAP 306.68 ECC 1.1342

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2503.31 -7.56 60.56 179.08 137.11 15 4 8 1505.3 10.82 50.79

2327.95 -3.55 54.60 182.92 130.17 16 7 10 1327.9 12.47 36.54

2082.14 ,44 37.69 185.95 124.15 17 26 40 1082.1 14.13 17.80

1769.91 3.71 16.03 187.99 119.65 19 I 14 769.9 15.50 354.88

1458.72 5.08 355.89 188.74 117.$6 20 32 32 450.7 18.08 332.26

1244.50 3.71 337.40 I8?.gg 119.65 21 35 20 244.4 15.50 316.24

1128.93 .44 326.61 185.93 124.15 22 I0 14 129.0 14,13 306.72

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3017.1SGR 791.1 5G3 1405.5 5T 23,4 SR 16.7 SS 23.3

RRT .8404 RRF .9003 RTF ._.lY CRT .9417 CR8 -.3120 CSI -.oARS

|GO 3119.1 R23 .1931RI3 .6350 LSA 28.9 NSA 23.0 5Sk 2.?

SG1 3090.9 SG2 418.5 THA 12.66 ELI 26.4 EL2 4.6 ALF 34.96

LAUNCH DATE NAY 29 1971 FLIGHT TIME 204.00 ARRIVAL DATE DEC 19 19T1

HELIOCENTRIC CONIC

RL 151.83 LAL .00 LOL 247.00 VL

RP 21S.56 LAP -.37 LOP 37.85 VP

RC 162.390 GL -8.56 GP -9.19 ZAL

PL ANETOCENTRIC CONIC

C3 8.131 VHL 2.852

LNCM AZMTH LNCH TIME

50.00 14 21 0

60.00 13 25 SO

?0.00 t6 47 56

80.00 13 25 33

go.o0 20 1 20

100.00 22 6 45

110,00 22 47 22

D|FF[RENTIAL CCRRECTION$

TDE -.2163 TRA .0508 TCI"5.sog$ BAU .6113

ROE -.1404 RRA .1821 RC3-1.1270 FAU .26308

FDE .1316 FRA 2.8g30 FC-28.0102 BSP 5146

BDE .2612 BRA .1890 BCS S.6237 FSP 2568

DISTANCE 475,655 EARTH TO MARS

32.164 GAL 1.47 AlL 90,7£ HCA 1SD.lS 8MA 16|.35 ECC .183_0 INC ,7360 Vl 29.384

22.5?3 GAP 4.27 AlP 85,34 TAL 9.51 TAP 160,36 RCA 151.30 APO 219,$g V2 25.366

79.13 2AP 83.44 ETS 176.35 ZAE 125.41 ETE IS?.2R ZAC 92.69 ETC 2?3.87 LVI -4.0g

OLA -20.89 RAL 531.35 RAO 6637,1 VEL 11.525 PTH 6.38 VHP 2.854 DPA -30.58 RAP 306.09 ECC t.1336

L-I T[NE |NJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO C3T TEN INJ 2 LAT INJ 2 LONG

2517.53 -6,2? 67.17 179,39 137,02 15 2 $? 1517.5 10.11 51.40

2345,11 -4.31 55.43 185.18 130.11 16 4 55 1345.1 11.74 57.40

2103.76 -.3g 33,82 186.15 124.15 17 23 0 1105.8 13.$6 19.00

1797.20 2.79 17.53 188.14 119.74 18 55 50 797.2 14.69 555.49

148g.32 4,10 355.61 188.86 118.00 2D 26 9 489.3 15.24 334.12

1271.68 2.79 338,g0 168.14 119.74 21 29 56 271.7 14,6g 317.88

1150,58 -.39 327.74 lOS. IS 124.15 22 6 33 150.6 13.36 307.92

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3174.0 SGR $08.1 SG3 1461.4 ST 22.3 SR I$.g SS 23.8

RRT .SS39 RRF .6113 RTF .9327 CRT .g435 CR8 -.2441 COT .0100

SGB 3275.5 R23 .1g44 R13 .9585 LSA 27.3 N6A 23.8 SSA 2.8

SGI 3249.4 SG2 410.8 THA 12.47 EL! 27.0 EL2 4.3 ALF 34,91

t 546



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN D&TE MAY El 1671

HELIOCENTRIC CONIC

RL 1S1,49 LAL .OD

RP 216.91 LAP ".3]

Re 164.91E GL -l,Ol

PLANETOCENTRI¢ CONIC

C3 4.109 VHL E.848

LNCN AZNTH LNCH TIME

SO.DO 14 19 26

60.00 15 23 ?

?0.00 II 43 41

80.00 18 19 51

90.00 19 54 20

100.00 21 2 43

110.00 21 43 8

FLIGHT Till( |Ol,O0 ARRIVAL OAT[ DEC 21 IITI

DISTANCE 4?9.8?4 EARTH TO MARl

LOL t47.60 VL ]loltl GAL |.42 AZL 10,71 NCA lIE.DO IMA Ill.4] [CC .llllO INC .?084 Vt 29.164

LOP 39,0| VP El,S39 GAP 4,1| AZP 89.38 TAL 9,14 TAP lll,|S RCA 151,33 APO 2|1,13 V2 25.32?

GP "9.51 ZAL 79,?S ZAP 8|.75 ETI 178.00 ZAE |23.57 ETE |87,01 ZAC 92°42 ETC 273.73 LVI "3.41

DLA -20.15 RAL 131,77 RAO i8$?.t V[L 11,]24 PTH 1,38 VHP 2,840 DPA -]1.01 RAP 305.S4 ECC l.ll3l

L-I TIME INJ LAT INJ LONG INJ RT AiC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

253|,70 -6,03 l?olE 179,?! I]6.92 15 I 36 1532.7 9,36 52.04

2363,$4 -5.11 56.30 I63.45 130.03 16 2 30 136].3 10.96 36.31

2126.4? -1.26 40.00 186.37 124.1] 1? 19 8 1126.5 12.54 20.26

1825,50 t.84 19.09 188,30 119.61 18 50 17 $25.5 13.63 358.15

ISEO.?S 3.10 ]57.]? 189,00 118.12 20 19 40 520.8 14.35 534.00

1299,97 1.84 340.45 I88,30 !19.61 21 24 23 300.0 13,83 319,52

1173.29 -I,26 328.92 186.37 124,!3 22 2 41 173.3 12.54 309.17

DIFFERENT IAL CORRECTION1

TDE -.2012 TRA ,0784 TC]-l.?983 8AU .6415

ROE -.1368 RRA .18?2 flCl"l,l?D9 FAU .26120

FDE .22?2 FRA 2.9]34 FC'27,8944 ISP 5434

BD[ ,2432 9RA .2029 9C3 5,9173 FSP 2553

LAUNCH DATE NAY 29 1971

HELIOCENTRIC CONIC

RL 151.63 LAL .DO LOL E4?.OD VL 32.|74 GAL

RP 21?.28 LAP ",30 LO_ 40.19 VP 22,502 GAP

RC 167.448 GL -?,41 GP -9,65 ZAL 80.39 ZAP

PLAN[T(XENTRIC CONIC

NID-COURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3331.8 SGR 827.1 803 1476,? ST 21.0 89 15.0 88 24.5

RRT ,25?0 RRF .9215 RTF .t]67 CRT .9452 CRS -,1845 CIT .0510

$GB 3413.1 923 .1953 913 .9421 LSA 25.6 MSA 24.8 89A 2.8

861 340t.3 SG2 40].1 THA 12,3] ELI 25.5 EL2 4.0 ALF 35.12

FLIGHT TIME 202.00 ARRIVAL DATE DEC 23 1971

DISTANCE 484.060 EARTH TO MARS

|.31 AZL 90,65 HCA 183,15 3MA 163.52 ECC .18416 INC ,6512 Vl 29.384

3.96 AZP $9.42 TAL 8,76 TAP 111,92 RCA 151,35 AI_ 219,68 V2 ES.288

80.11 IT8 177.64 ZAE 121.76 ETE 166.63 ZAC 92.12 ETC 2?3.60 LV! -3.11

C3 8,091 VHL 2.844

LNCH AZHTH LNCH TIME

30.00 14 17 41

60.00 15 20 11

?0.00 18 39 13

80.00 18 13 37

90.130 19 47 9

100.00 20 96 29

110.00 21 38 39

DLA -19,36 RAL 332.20 RAD 1637,0 VEL 11.32] PTH 6,38

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTN

2548,89 -9.83 68.51 180.04 136.79

2322.69 °5.95 37,23 183.73 129.93

2190.37 -2,17 41.25 186,59 124.99

1854.92 .84 20.70 188.47 119.85

1553,18 2,05 359.19 189,15 118,21

1329.39 ,84 342.07 188.47 119.85

1197,19 -2.17 330,17 186.59 124.09

VMP 2.84? DPA -31.46 RAP 305.04 [CC 1.1132

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

I$ 0 10 1548.9 8.56 52.73

15 39 64 1382.? 10.13 39.2?

17 15 3 1150.4 11.68 21.57

18 44 32 854.9 12.92 359,86

20 13 2 553.2 13.42 337.93

2! 18 38 329.4 12.92 321.23

21 58 36 197.2 11.68 310.48

DIFFERENTIAL CCRRECTION8

TO( -.1826 TRA .1070 TC3-8.0840 BAU .6712

ROE -.1260 RRA .1929 RC3-1.2239 FAU .28857

FOE .3317 FRA 2.9?59 FC-27.6684 88P 87_9

6DE .2216 BRA .2206 BC3 6.2059 FSP 2543

HID-C_RS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3488.0 8GR 847.8 SG3 1487.7 ST 19.4 SR 14.2 $6 25.S

RRT ,8?83 RRF ,9308 RTF .9398 CRT .9462 CRS -.1291 CST .0819

308 3589.6 923 .1979 R13 .9448 LSA 25,6 MSA 23.7 SSA 2.9

SG1 ]567.6 $62 396.4 THA 12.20 ELI 23.7 EL2 3.? ALF 35.63

LAUNCH DATE HAY 29 1971 FLIGHT TIME 210.00 ARRIVAL DATE DEC 25 19?1

HELIC_ENTRIC CONIC

RL 151.63 LAL .00

RP 217.61 LAP -.26

RC 169.992 GL -6.77

PLANETO(ENTRIC CONIC

C3 8.076 VHL 2.842

LNCH AZMTH LNCH TIME

50.00 14 15 45

60.00 15 17 1

70.00 16 34 26

80,00 18 7 8

gO.DO 19 39 46

100.00 20 50 0

DISTANCE 488.245 EARTH TO HARS

LO(. 24?.00 VL 32.190 GAL 1.30 AZL 90.60 HCA 154.]0 3NA 185,61 ECC .18444 [NC .5957 Yl 29.384

LOP 41.30 VP 22.466 GAP 3.8l AZP 89.46 TAL 8.38 TAP 162,68 RCA 151.38 APO 219.84 V2 25.249

GP -10.21 ZAL 81.05 ZAP 78.51 ET9 177.26 ZA2 119.97 IT( 186.62 ZAC 91.79 ETC 273,48 LVI -2.60

DLA -18,52 RAL 332.62 RAD 6617,0 VEL 11.322 PTH 6.]0

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTN

2566,20 -10.69 69.26 180.37 I]6.64

2403,27 -6.85 59.23 184.02 129.81

2175.58 -3,13 42.57 186.83 124.03

1885.57 -.20 22.38 188.66 119.86

1566.75 ,97 1,06 189.31 118.26

1360.05 -,20 343.75 188.66 119,86

VHP 2.057 DPA -31.92 RAP 304.58 ECC 1.1529

INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

14 58 31 1566.2 T.69 53.49

15 57 4 1403.3 9.24 40.28

17 lO 44 1175,6 10.76 22.94

18 38 33 885.6 11.96 1.63

20 6 23 586.8 12.44 339.91

21 12 40 360.0 11.96 325.00

110.00 21 33 55 1222.40 -3.13 ]31.49 186.83 124.0] 21 54 17 222.4 10,76 311,85

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OET2RMINATION ACCURACY

TDE -.1408 TRA .1351 TC3-6.3494 BAU ,?014 SGT ]246.0 3GR 870.7 SG3 1458,0 ST 17,6 3R 13.2 5S 26.7

ROE -.1149 RRA .1985 RC3-1.2764 FAD .25598 RRT .0891RRF ,9395 RTF ._,20 CRY ._462 CR| -.0847 el! .UDZO

FOE .4375 FRA 3.0029 FC-27.4389 lSP 6020 SG! ]?48.5 R2] .2001 R13 ,9475 LSA 26.8 MSk 21.8 55A 2,9

90E .1974 ERA .2401 SO3 6.4961FIP 2521 361 37_6.2 362 ]89,? THA 12.12 ELI 21.6 EL2 3.5 ALF 36.46

LAUNCH DATE flAY 29 1971 FLIGHT TIME 212,00

HELIOCENTRIC CONIC DISTANCE 492.426 EARTH TO MARS

RL 151.43 LAL .00 LO_ 247.00 VL ]2,186 GAL 1.24 AZL 90.53 HCA 155.44 INA 185.71 [CC ,18476 INC .5335 Vl 29.384

RP 217.97 LAP -.22 LOP 42.44 VP 22.430 GAP 3,67 AZP 89.51 TAL 7.98 TAP 163.42 RCA 151.40 AFO 220,02 V2 25.209

RC 172.547 GL -6.07 GP -10.59 ZAL 81.73 ZAP 76.96 ITS 176.86 ZAE 118.23 [TE 186.41ZAC 91.44 ETC 273.37 LVI -2.09

PLANETOCENTRIC CONIC

C3 8.083 VHL 2.840 OLA -17.61RAL 333.0] RAO 6837.0 VEL 11.322 FTH 6.]? VHP 2.869 OPA -32.39 RAP 304.16 ECC !.132T

LNCH AZNTH LNCH TIME L-[ TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

50.00 14 13 38 2884,74 -11,61 70,D? 180.72 136.47 14 56 40 1584.7 6.77 54.28

60,00 IS 13 35 2425.19 -?.81 59,30 184.32 12g.66 15 54 0 1425.2 6.29 41,36

70.00 16 2g 26 2202.22 -4.1t 4],97 187.07 123.93 17 6 8 1202.2 9.77 24.38

80.00 18 0 21 1917.64 -1.29 24.14 188,85 119.83 18 ]2 19 917,6 ID,94 3.47

g0.00 19 32 ? I621.64 -,15 5.01 189.48 118,28 19 5g 9 621.6 11.41 341,95

100.00 20 43 13 1392,12 -1.29 341,31 188,85 119.8] 21 6 25 392.1 10.g4 324.94

110.00 21 28 52 124g.04 -4,15 332.88 187.07 i23,93 21 49 41 249.0 9,77 313.29

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -.1346 TRA .1658 TC3-6,6473 9AU ,?309 SGT 3801.S SGR 8g5.7 SG3 1445.7 ST 15.6 SR 12,3 38 28.3

RDE -.1026 RRA .2056 RC3-1.3292 FAU .25260 RRT ,9g84 RRF ,9478 RTF .9448 CRT .g441CRS -.OSS7 CST .0679

FOE .554? FRA 3.0453 FC-27,1150 6SP 630? $GB 3905.6 923 .2046 R13 .9494 LSA 28.3 MSA 19.6 $$A S.0

BDE ,1693 DRA .2640 BC3 6,7?89 FSP 2499 $G1 3888,6 SG2 384.8 THA 12.07 ELI 19,6 EL2 3,2 ALF 37.81

ARRIVAL DATE DEC 2? 1971
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 29 |97|

HELiO£ENTRIC CONIC

RL 151,gS LAL .DO

RP 218.33 LAP -.18

MC 175,114 GL -S.SO

PLANETOCENTRIC CONIC

C3 8,059 VHL 2,839

LNCH AZNTN LMCN TZN(

SO.OD 14 11 10

SO.O0 15 9 51

70.00 16 24 3

IO.O0 17 53 14

90.DO 19 24 8

100.00 20 56 6

110.00 21 23 29

FLIGHT TIME 214.00 ARRIVAL DATE DEC 29 IgT!

DISTANCE 496,605 EARTH TO MARS

LOL 24?.00 VL 32.192 GAL 1.18 AZL 90.47 HCA 156.58 6MA 185.82 ECC .18511 INC .4854 Vl 29.364

LOP 43.58 VP 22.394 GAP 3.52 AmP 89,57 TAL ?°§?TAP IG4,16 RCA !Sl,42 APO 220.21 V2 2S.ISg

GP -11,01 ZAL 82.42 ZAP TS,4S ET6 175,44 ZAE !16.$1 ETE 166.21 ZAC 91.05 ETC 273,27 LV! -I.SS

DLA -16,65 RAL 333,43 RAD $637.D VEL 11.321 PTH $,3? VHP 2,894 DPA -32,69 RAP 305.80 ECC !.1628

L-I TIRE INJ LAT |NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2604.64 -12,$9 70.94 181,01 136,27 14 34 33 ISD4.G S.71 SS.t2

2448,61 -6.02 10,44 184.62 129.49 IS 30 39 1448.6 7.21 42.50

2230,46 -5.22 45,45 187,32 123.80 IY I 13 1230.5 $.73 25.99

1951.$1 -2.42 25,99 109,06 119.?? 16 25 46 951.3 9,86 5.$8

1658.07 -1,33 5.04 109,67 118,25 19 Sl 46 650,1 10.31 344.06

1425.76 -2,42 34?,36 169,06 119.77 20 $9 S2 426.8 9,86 326.TS

1277.29 -S.22 334,37 167,32 123.80 21 44 46 27T.3 6.73 314.81

DIFFERENTIAL CCRRECTION8

TOE -.1051 TRA .1942 TC3-6.9218 BAD .7605

ROE -.0899 RRA .2124 RC3-1.3646 FAU .2496T

FOE .6693 FRA 3,0643 FC'26,7363 BSP 6594

BOG .IS86 6RA ,2878 BC3 ?.0589 FSP 2472

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3966,6 $GR 922.5 663 1430.0 ST 13,6 6R 11.3 8G 30.0

RRT .90?0 RRF .0347 RTF .9469 CRT ,9357 CR$ -.0470 CST -.0072

SGB 4063.0 R23 *2086 R13 .MS13 LSA 30.0 MSA 17,4 $SA 3.1

$61 4045.1 662 379.9 THA 12,06 EL! 17,4 EL2 3.1 ALF 39.40

LAUNCH OATE MAY 29 1971 FLIGHT TIRE 216.00 ARRIVAL DATE DEC $1 1971

HELIOCENTRIC CONIC

RL 161.63 LAL .DO

RP 218.69 LAP ",1§

RC 17?.8go GL -4.46

PLANETOCENTR|C CONIC

C3 8.057 VHL 2.869

LNCH AZNTH LNCH TIME

SO.DO 14 8 27

60.00 15 S 45

70.00 16 18 16

80.0D 17 45 46

90.00 19 15 46

100.00 20 28 55

110.00 21 17 42

DIFFER ENT 1AL CCRRECTIONS

TDE -.0716 TRA .2231 TC5-7.1935 BAU .7904

RDE -.0763 RRJ ,2198 RC3-1.4463 FAU .24620

FOE ,7864 FRA 3.0795 FC-26.3460 8SP 6883

BOE .1047 8RA .3132 Be5 7.337S FSP 2444

DISTANCE 500.761 EARTH TO MARS

LOL 247.00 VL 32.199 GAL 1.12 AZL go.s9 HCA 157.72 SMA 185.93 [CC .18549 INC .3910 Vl 29.384

LOP 44.72 VP 22.359 GAP 3.37 AZP 89.64 TAL T.16 TAP 164.88 RCA 151.44 APO 220.42 V2 25.129

GP -11.47 ZAL 83.13 ZAP 74.00 ETS 175.99 ZAE 114.83 ETE 186,02 ZAC 90.62 ETC 273.18 LVI -!.00

DLA -15.61 RAL SSS.82 MAD 6667,0 VEL 11.321 PTH 6.$7 VHP 2.gO0 OPA -36.41 RAP 306.49

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2626.06 "13.64 71.89 181.42 166.04 14 52 13 1626.1 4.70

2473.69 -9.90 61.67 164.93 129.27 15 46 58 1473.7 6.18

2260.50 -6.35 47.03 !97.58 123.63 16 55 56 1260.S 7.60

1966.79 -3.62 27.94 189.27 119.66 18 18 SO 986.8 8.71

1696.26 -2.56 7.17 189.86 118.1? 19 44 2 696.3 9.14

1461.26 "3.62 349.31 189.27 119.66 20 52 56 461.3 8.71

1307.32 -6.35 335.9S 187.58 123.63 21 39 29 307.3 7.60

MID-COURSE EXECUTION ACCURACY

SGT 4113.0 SGR 953.5 SG3 1414.1

RRT .9150 RRF .9613 RTF .9488

SG8 4222,1 R23 .2126 RI3 .9831

SGI 4205.3 852 $76.2 THA 12.07

ECC 1.1626

INJ 2 LONG

56.02

46.71

27.49

7.$9

$46.26

328.75

316.41

ORBIT DETERMINATION ACCURACY

ST 11.8 6R 10.4 66 $1.8

CRT .9092 CRS -.0661 CST -.1636

LSA 31.9 NSA 15.2 SSA 3.2

ELI 15.4 EL2 3.S ALF 41.12

LAUNCH DATE NAY 29 1971 FLIGHT TIME 218.00 ARRIVAL DATE JAN 2 1972

HELZOCENTR|C CONIC

RL 151.63 LAL .DO LOL 247.00 VL 32.206 GAL

RP 219.06 LAP -.11 LOP 45.96 VP 22.324 GAP

RC 180.275 GL -S.54 GP -11.96 ZAL 03.85 ZAP

PLANETOCENTRIC CONIC

C3 8.061 VHL 2.839

LNCH AZNTH LNCH TIME

50.00 14 5 26

60.00 15 1 14

70.00 16 12 !

8O.DO 17 37 42

90.00 19 6 55

gOD.D0 20 20 $4

110.00 21 11 27

DIFFERENTIAL CCRRECTION$

TDE *.0312 TRA .2531 TC3-7.450I |AU .8192

ROE -.0609 RRA .2286 RC3-I,5081 FAU .24063

FOE .g140 FRA S.095R FC-26,8420 BSP 7179

BOG .0684 SRA .$409 8C3 7.6008 FSP 2415

DISTANCE 504.954 EARTH TO MARS

1.05 AZL 90.31 HCA 159.88 SNA 186.08 ECC .18§90 INC .3100 Vt 29.384

3.23 AZP 89.71 TAL 6.74 TAP 165.$9 RCA 151.46 APO 220.63 V2 25.089

72.59 ETS 175.50 ZAE 113.19 ETE 185.83 ZAC 90.15 ETC 273.10 LVl -.42

DLA -14.49 RAL $34.19 RAD 6637.0 VEL !1.321PTH 6.37 VHP 2.916 DPA -33.97 RAP $03.23 ECC 1.1327

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2649.19 -14,77 72.92 181.78 135.76 14 49 32 1649.2 3.54 58,99

2500.66 -11.06 63.01 185.25 129.00 15 42 55 1600.? S.OO 45.0t

2292.59 -?.56 48.73 187.86 126.41 16 SO 15 1292.6 6.40 29.19

2024.37 -4.88 30.02 189.49 119.49 18 11 27 1024.4 7.48 9.49

1736.54 -3.85 9.43 190.07 118.04 19 35 52 736.5 7.9D 348.56

1498.84 -4.88 351.39 I89,49 119.49 20 45 33 498.0 7.40 $30.06

1339.40 -7.56 337.65 187.85 123.41 21 33 47 $39.4 6.40 318.11

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4263.0 SGR 986.4 SG3 1394.1 ST tO.S SR 9.5 SS 34.Z

RflT .9218 RRF .9672 RTF ._aOl CRT .$317 CRS -.1184 C|_ -.4278

SGB 4376.4 R23 .2181 R13 .SS4S LSA 34.5 NSk 12.9 SSA 3.4

SGI 4360.4 SG2 376.8 THA 12,|3 ELI 13.6 EL2 4.1 ALF 41.19

LAUNCH DATE MAY 29 1971 FLIGHT TIHE 220,00 ARRIVAL DATE JAN 4 1972

HELIOCENTRIC CONIC DISTANCE 509.124 EARTH TO MARS

RL 151.83 LAL .00 LOt. 247.00 VL 32.213 GAL .99 AZL 90.22 HCA 159.90 SNA 186.17 (CC ,10633 INC .2184 VI 29. S94

RP 219.43 LAP -,08 LOP 46.96 VP 22.288 GAP 3.09 AZP 89.79 TAL 6.S1 TAP 166.29 RCA 151.40 APO 220.86 V2 25.048

RC 182.871GL -2.52 GP -12.51ZAL 84.59 ZAP 71.24 ET$ 174.98 ZAE 111,57 ETE 185.66 ZAC 89.62 ETC 273.02 LVI .20

PLANETOCENTRIC CONIC

C3 8.0?2 VNL 2.841DLA -13.27 RAL 364.56 MAD 8667.0 VEL 11.322 PTH 6.39 VHP 2,969 DPA -34.$6 RAP SDS,DS ECC 1.1328

LNCH AZNTH LNCH TIME L-I T]NE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

50.00 14 1SS 2974.28 -IS.99 ?4.06 182.16 136.46 14 46 29 1674.3 2.28 $8.04

SO.O0 14 56 15 2529.?8 -12.3! 64.46 186.58 128.68 15 $8 25 1529.8 3.72 46.41

70.00 16 S 13 2327.01 -8.84 $0.57 188.15 126.12 16 44 0 1527.0 S.10 31.01

80.00 17 29 8 2064.$8 -6.22 32,24 189.73 11g.26 18 S 32 1064.4 6.15 11.72

go.o0 18 S? 30 1779,23 -5.21 11,82 lg0,28 11?,86 19 27 10 779.2 6,$6 3s0.g8

IOO.OO 20 !I sg 1638.85 -6.22 356.60 189.73 119.26 20 37 38 538.8 6.15 333.0g

110.00 21 4 40 1376.82 -8.84 369.49 188.13 123.12 21 27 34 373.B 5.10 $19.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0138 TRA .2812 TC3-?.7060 BAU ,$488 6GT 4417.4 SGR 1024.4 SG3 1373.9 ST 11.0 SR 8.7 86 SG,g

RDE -.0444 RRA .2371 RCS-1.5740 FAU .23620 RRT .9282 RRF .gT25 RTF .9615 CRT .6g88 CRS -.2162 CST -.7109

FOE 1.0417 FRA 3.09?8 FC-26.3333 BSP 7469 SG8 4634.6 R23 .2231RI3 .9666 LGA 37.5 NSA 10.? SGA 3.7

BDE .0465 BRA .3679 BC3 7.8661FGP 2365 $61 4519.3 SG2 372.6 THA 12.23 EL1 13.0 EL2 S.3 ALF 36.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAT 86 1871

MELIO(ENTRI¢ ¢0NIC

RL 1!1o63 LAL *O0

RP EI9.80 LAP "*04

RC 185,475 GL "1,40

PLANETOCENT81¢ CONIC

C3 8,090 VML E*844

LN¢M AZNTM LNCN TIME

SO,DO 13 57 58

80.00 14 50 42

70.00 13 5? 48

80,00 17 19 52

90,00 18 47 24

100.00 20 2 44

110.00 20 57 14

FLIGNT TIME 2ZE,O0

DISTANCE 513.290

L_. E4?,O0 VL ||,||! GAL .98 AZL 90,1| NCA 16|,10 IRA

LOP 46.10 VP 88,|84 GAP |,iS AZP &9,68 TAL 5,61 TAP 166,18 RCA ISI.SO

6P -13.11 ZAL 85°33 ZAP 19.95 ITS |74,4! ZAE 1|0,00 [TE t85.48 ZAC 88,03

DLA -11,94 RAL 334,84 RAD 6637,0 VEL 11,3|3 PTH 6,3|

L-| TIME INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH

2701,63 -17.31 ?S,31 182,53 135.04

2561.39 -13,63 86,06 IS5.91 128.30

2364.13 -10,2| 5|.57 188.41 112,77

2107,23 -7,64 34,S2 189,97 118,95

1824.82 -6.65 14,40 190.51 !17.55

1581.73 -7.64 355.99 189.97 118.95

1410.85 "10,82 341,48 188.41 12[.77

ARRIVAL DATE JAM 8 1878 .

I[ARTH TO MAR8

|tl,30 [CC,186?9 INC .1149 V! [I,]14

APO Z21,10 V[ [5,007

ETC 272.96 LYI ,85

VMP [,86[ DPA -3|,21 RAP 302,88 ECC |,1331

INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

14 42 99 IT01.i .91 59.18

15 33 23 1981.4 2.33 47.93

16 37 ![ 1364,I 3.69 38,98

17 54 $9 1107.[ 4,72 14.10

19 17 49 824.8 5.12 353,55

[0 29 S 581.7 4.72 335.46

21 20 45 411.0 3.69 321.88

DIFFERENTIAL CCARECTION8 NID-COURSE EXECUTION ACCURACY

TOE .0657 TRA ,310[ TC3-7,946! BAU .6776 $GT 4387,1 SGR 1066,[ 363 1350.3

ROE -,0260 RRA ,2475 RC3-S,643? FAD ,[310S RRT ,9334 RRF .9772 RTF ,9523

FOE 1.1783 FRA 3.1022 FC-24.7243 DiP 7739 SGB 4689,9 823 .[293 R13 .9565

BDE ,0706 BRA .3969 BC3 6.1143 FSP 2335 861 4675.0 SG2 373.7 TMA 12.37

LAUNCH DATE MAY 29 1971 FLIGHT TIME 224.00

MELIOCENTRIC CONIC DISTANCE 517,433

RL 151.63 LAL ,DO LOL 247,00 VL 32.229 GAL ,86 AZL 90,01HCA 162,22

RP 220.18 LAP -,00 LOP 49.22 VP 22.219 GAP 2.80 AZP 89.99 TAL 5.44

RC 188.089 GL -,14 GP "13.79 ZAL 86.11ZAP 68.71ETS 173.79 ZAE 108.45

PLANETOCENTRIC CONIC

C3 8.118 VHL 2.849 DLA -10.50 RAL 335.10 RAD 6637.1VEL 11.324 PTH 6.38 VHP

LNCH AZNTH LNCM TINS L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

50.00 13 53 27 2731.59 -18.75 76.71 182.92 134.57 14 38 59

60.00 14 44 29 2889.66 -15,09 67.82 186.26 127.82 15 27 45

_D.OO 18 48 36 2404.43 -11,70 54.75 188,72 122.32 16 29 40

80.00 17 9 47 2153.45 -9.15 37.22 190.23 118.54 17 45 40

90.00 18 36 27 1873,81 -8.18 17,18 190,75 117.16 19 ? 41

100.00 19 52 39 1627,92 -9.15 386.59 Ig0.23 118.54 20 19 46

110.00 20 49 2 1451.25 -11.70 343,67 188.72 122,32 21 13 14

DIFFERENTIAL CCRRECTIOt_ MID-COURSE EXECUTION ACCURACY

TDE .1247 TRA .3376 TC3-8.1748 BAU ,8066 3GT 4715.5 SGR 1114.0 663 1325.4

ROE -.0061RRA .2562 RCS-I.?_l_ FAU ,2|59| RRT ,8385 RRF ,9813 RTF ,9533

FOE 1.3083 FRA 3.0885 FC-24,0930 BSP 8023 SGB 4845.3 823 ,|338 813 ,9577

BDE .1249 8RA .4250 DC3 8.3534 FSP 2289 SGI 4830.8 SG2 375.5 THA 12.58

ORBIT DETERMINATION ACCURACY

ST 13.5 38 8,2 $8 39.4

CRT .5918 CR3 -.3577 CST ".8901

LSA 41.3 MSA 8.7 3SA 3,9

EL1 14.5 EL2 6.1 ALF 24.43

ARRIVAL DATE JAN 8 1972

EARTH TO MARS

6MA 186,43 ECC ,18727 INC ,0000 Vl 29.384

TAP 167.66 RCA 151.52 APO 221.35 V2 24.966

ETE 185.30 ZAC 88.38 ETC 272.91 LVI 1.56

2.987 DPA -35.91 RAP 302.80 ECC 1.1336

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1731,6 -.60 60.44

1595.9 .81 49.57

1404,4 2.15 35.07

1153.5 3.16 16.65

873.8 3.55 356.30

627,B 3.16 338.01

451,2 2,15 323.98

ORBIT DETERMINATION ACCURACY

ST 17,7 SR 6.1SS 42.2

CRT .5921 CRS -.5307 CST -.9592

LSA 45,7 MSA 7.0 SSA 4.2

ELI 18.4 EL2 6.3 ALF 17.16

LAUNCH DATE MAY 29 1971 FLIGHT TIME 2[6,00 ARRIVAL DATE JAN 10 1972

MELIOCENTRIC CONIC DISTANCE 521,612

RL 151.63 LAL .DO LO(. 24?,00 VL 32.237 GAL ,79 AZL 89.89 HCA 163.34

RP 220.55 LAP .03 LOP 50.34 VP 22.184 GAP 2.67 AZP 90.I1 TAL 4.9g

RC 190.711GL 1.27 GP -14.54 ZAL 86.89 ZAP 67,54 ETS 173,11ZAE 106,94

PLANETOCENTRIC CONIC

C3 8.158 VHL 2.856 DLA -8.90 RAL 335.33 RAD 6637,1VEL 11.326 PTH 6.38

LNCM AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

• 50.00 13 48 16 2764.65 -20,32 78.28 103,33 134.00

69.00 14 37 28 2633.80 -16.67 69.79 186.64 127.24

70.00 15 40 30 2448.49 -13,29 5T.17 189.04 121.76

80.00 16 58 42 2203.69 -10,78 40,07 190.52 118.01

90.00 18 24 29 1926.91 -9,82 20.22 191.0[ 116.65

100.00 19 41 34 1678.18 -10,78 1,44 190.52 118.01

110,00 20 39 56 1495.31 -13,[9 346.09 189,04 121,76

DIFFERENT IAL CORRECTIONS HI O-COURSE EXECUTION ACCURACY

TDE ,1858 TRA .38T1 TC3"8.3780 IAU ,R341 iGT 4859,3 8DR 1168,8 363 1198,3

ROE ,01?6 RRA ,|71? R¢3-1.8015 FAU .liDOS RRT ,9425 RflF *iBiS RTF ,_a49

FOE 1,4566 FRA 3°0886 FC-83.3532 RiP 8328 SG84897.7 823 ,[400 813 ,9583

FOE ,1g60 8RA .4367 8C3 8.5695 FSP [245 SG| 4993,[ 662 380,8 THA 12,84

LAUNCH DATE MAY 29 1971 FLIGHT TIM( [[8,00

HELIOCENTRIC CONIC

RL 131,63 LAL .DO

RP 220,93 LAP .07

RC 193.341 DL [.58

PLANETOCENTRIC CONIC

E3 8.213 VNL 2,868

LNCN AZMTH LNCM TIME

50.00 13 42 16

60,00 14 28 30

70.00 15 30 17

80,00 16 46 24

90.00 18 11 15

100.00 19 29 16

110.OO 20 29 44

EARTH TO MARS

SMA 186.37 ECC .18778 INC .1134 Vl 29.384

TAP 168.33 RCA 151.54 APO 221.61 V2 24.9_3

ETE 185.13 ZAC 87.64 ETC 272.86 LVI 2.32

VHP 3.015 DPA -36.68 RAP 302.78 ECC 1.1343

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

14 34 21 1764.7 -2.26 61.82

15 21 22 1633.8 -.86 51.38

16 21 18 1448.5 ,47 37,36

17 35 26 1203.7 1.46 19.41

18 56 36 926.9 1.85 359.27

20 9 32 878.2 1.46 340.77

21 4 52 495.3 .47 328,28

ORBIT DETERMINATION ACCURACY

8T 23.T SR S.l SS 43,8

CRT .6786 CRI -,7035 C$I -.Iluo

LSA 51.6 MSA 8.1SSA 4.1

ELI 24.4 EL[ 6,1ALF 14.81

ARRIVAL DATE JAR 12 ISTE

DISTANCE 525,767 EARTH TO MARS

LOL [47.00 VL 32,24| GAL ,?[ AZL 66.?5 HCA 164,43 3MA 166,71 [CC .18832 INC ,2301 VI [9,384

LOP 91,45 VP [2.1SO GAP 2,53 kZP g0.24 TAL 4.54 TAP 168.99 RCA 151.53 APO 221.07 v2 24.884

GP -15,39 ZAL 87,89 ZAP 66.43 ITS 17[,37 ZAE 105,48 ETE 184.96 ZAC 88.50 ETC 2?2,83 LVI 3,19

DIFFERENTIAL CCRRECTION8

TOE .2712 TRA ,3867 TC3-8.$804 DAU .9647

ROE .0434 RRA .2840 RC3-1,8910 FAU .21416

FOE 1.6008 FRA 3.0400 FC-22.5751DSP 8575

BOE .2?47 BRA .4798 BC3 8.?863 FSP 2185

OLA -?.13 RAL 335.48 RAO 6637.1VEL 11.328 PTH 6.38 VHP 3.047 OPA *37,54 RAP 302.84 ECC 1.1352

L-I TIME INJ LAT [NJ LONG INJ RTA$C INJ AZNTH INJ TIME PO C3T TEN INJ 2 LAT INJ 2 LONG

2801,41 -22.05 80.0? 183.77 133.29 14 28 58 1801.4 -4.11 63.36

2675.80 -18,36 7[,0? 187.04 126,52 15 14 6 1675.8 "2.70 53,3g

2497.07 -15,01 5g.88 189.39 111.04 16 11 $4 1497.1 -1.3g 39.90

2258,80 -12.5[ 45.23 lg0.82 117.33 17 24 3 1258,8 -.40 22.43

1g85.01 -11.58 23.$8 191.31 115.98 18 44 20 985.D -.03 2.51

1733.27 -12,52 4,60 190,8[ 117.33 19 58 9 733.3 -.40 343.80

1543.8g -15.01 348.80 189.3g 121.04 20 55 [8 543.9 -1.3g 328.82

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5008,7 8DR 1228.7 SG3 1267.4 ST 30.4 SR 9.8 $S 48.8

RRT ,9462 RRF ,9880 RTF .9547 CRT .7749 CR$ -.8370 CST -.983g

SGB 5157.2 R[3 .2448 R13 .9591 LSA 57.9 MSA 6.4 SSA 3.3

SGI 5142.6 SG2 387.2 THA 13.14 EL1 31.4 EL2 8.0 ALF 14.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT( MAY 29 1971

NELIOCENTRIC CDNIC

RL 151.63 LAL .00

RP 221.31 LAP ,10

RC 19S.t?6 GL 4,97

PLAN[TGCENTRIC CONIC

CS 6.288 VHL 2.879

LNCH AZNTH LNCH TIME

50.00 15 55 17

60.00 14 20 22

70.00 15 16 43

80.00 16 32 35

90.00 17 56 28

100.00 19 15 27

110.00 20 18 9

FLIGHT TIME 230.00 ARRIVAL OAT[ JAN 14 1971

LOL 241.00 VL 32.254 6AL

LOP 52.56 VP 22.116 GAP

GP -18.35 ZAL 85.48 ZAP

DISTANCE 529,918 EARTH TO HANS

.65 AZL 89.5N NCA 163.56 SHA 186.66 ECC .10867 INC .4140 Vt 29.5NA

2.39 AZP 9O,4O TAL 4.08 TAP 189,64 RCA 151.5T APO 222.15 V2 24.042

65.39 [TS 111,53 ZAE tO4.Ol ST[ 164,79 ZAC 85.84 ETC 272.80 LVI 4.10

DLA -5.18 RAL 335,57 RAD 6637.1 VEL 11,331 PTH 6.38 VHP 3.082 DPA -38.50

L-I TIME INJ LAT INJ LONG INJ HT kSC INJ AZNTH INJ TIME PO CST TIM

2642.64 -23.96 S_.t3 184.26 |32.42 14 22 40 1842.6

2122,?6 -20o27 ?4.56 187.46 125,61 15 5 44 1722.S

2551.16 -16.68 62,95 189.79 120,14 t6 I 14 1551.2

2319.89 -14.40 48.79 191.16 116.44 1? 11 15 1319.9

2049.2? °13.46 27.36 191.64 115.11 18 30 3? 1049.3

1794.36 -14.40 8.16 191.18 116,44 19 45 22 ?84.4

1597.96 -16.88 351.87 189.79 120.14 20 44 47 598.0

RAP 302.98 ECC 1.1364

INJ 2 LAT INJ 2 LONG

-6.17 65.10

"4.76 55.65

-3.45 42.75

-2.4? 25.76

-2.10 8.10

-2.47 347.15

-S.45 831,64

DIFFERENT IAL CORRECTION|

TOE .3640 TRA .4099 TC3-6.7501 6AU .9943

ROE .0748 RRA .5001 RC3-1.9§91 FAU .20803

FOE 1.7656 FRA 3.0095 FC-21.7286 6SP 8851

80E .3716 6RA .5060 6C3 8.9734 FSP 2128

MID-COURSE EXECUTION ACCURACY

8GT 5155,6 SGR 1501.4 SG3 1237.1

HRT .9494 RRF .9906 RTF .9551

SGB 5517.3 R23 .2497 H13 .9598

801 5302,4 SG2 397.5 THA 13.55

LAUNCH DATE MAY 29 1971 FLIGHT TINS 232.00

HELIOCENTRIC CDNIC

RL 151.63 LAL .DO

RP 221.69 LAP .14

RC 198.621GL 6.75

PLANE7OCENTRIC CONIC

CS 8.392 VHL 2.897

LNCH A2MTH LNCH TIME

50.00 13 27 4

60.00 14 9 45

70.00 15 5 27

80.00 16 16 53

90.00 17 39 41

100.00 18 59 45

110.00 20 4 53

LOL 247.00 VL 32.262 GAL

LOP 55.66 VP 22.082 GAP

-17.46 ZAL 89.29 ZAP

DISTANCE 534.065

• 58 AZL 89.40 HCA 166.66 SNA

2.25 AZP 90.59 TAL 3.62 TAP

64.44 ETS 170.60 ZAE 102.59 ETE

O_BIT DETERMINATION ACCUHACY

8T 39.0 SR 11.8 S$ 52.8

CRY .8545 CR8 -.9192 C|T -.9843

LSA 66.2 HSA ?.1 SSA 2.5

EL1 40,3 £L2 5.9 ALF 14.83

ARRIVAL DATE JAN 16 1972

EARTH TO MARS

187.01 ECC .18945 INC .6035 Vl 29.384

170.28 RCA 151.58 APO 222.43 V2 24.801

184.62 ZAC 84.74 ETC 272.79 LVI 5.16

DLA -2.93 RAL 335.56 HAD 6657.2 VEL 11.336 PTH 6.39 VHP 3.122 DFA -39.60

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2889.37 -26.09 84.55 184.91 131.32 14 15 14 1889,4

2775.84 -22.34 77.51 188.00 124.46 14 56 1 1775.8

2612.07 -18.93 66.49 190.25 116.97 15 48 59 1612.1

2388.42 -16.44 50.86 191.59 115.28 16 56 41 1388.4

2121.25 -15.50 31.66 192.04 113.95 18 15 2 1121.2

1862.90 -16,44 12.23 191.59 115.28 19 30 47 862.9

1658.89 -18.93 S55.41 190.25 118.97 20 32 32 658.9

RAP 303.21ECC 1.1581

INJ 2 LAT INJ 2 LONG

-8.50 67.08

-7.08 58.21

-5.76 45.93

-4.79 29.56

-4.41 I0.13

"4.78 S50.95

-5.76 354.84

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TDE .4730 TRA .4266 TC3-8.8800 BAU 1.0235 SOT 5297.I SGR 1381.8 SG5 1200.5

ADS .1125 RRA .3167 RC3-2.0900 FAU .20094 RRT .9520 RRF .9928 RTF .9555

FDE 1.9583 FRA 2.9494 FC-20.7292 BSP 9152 SOB 5474.4 823 .Z541RI5 .9605

BOE .4862 BRA .5313 BC5 9.1226 FSP 2069 601 5459.0 SG2 410.5 THA 14.03

LAUNCH DATE MAY 29 1971 FLIGHT TIME 234.00

HELIOCEN7RIC CONIC DISTANCE 538.209

RL 151.63 LAL .00 L04. 247.00 VL 52.271GAL .SO AZL 89.17 HCA 167.78 SHA

RP 222.07 LAP .17 LOP 54.76 VP 22.048 GAP 2.11AZP 90.81TAL 3,16 TAP

RC 201.270 GL 9.15 GP -18.74 ZAL 90.09 ZAP 63.58 ETS 169.54 ZAE 101.20 ETE

PLANETOCENTRIC CONIC

C5 8.535 VHL 2.922 OLA -.40 RAL 535.45 RAO 6657.5 VEL 11.342 PTH 6.40 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME

50.00 13 17 18 2942,95 -28.45 87.44 185.48 129.89 14 6 21

60.00 13 57 18 2836.54 -24.63 81.01 188.63 122.96 14 44 35

70.00 14 50 0 2681.55 -21.17 70.65 190.82 117.45 15 34 42

80.00 15 58 43 2496,40 -19.64 55.60 192.11 113.76 16 39 50

90.00 17 20 20 2203.04 -i7.69 36.6S 192.55 112.43 17 57 3

100.00 lS 41 35 1940.87 -18.64 16.96 192.1! 113.76 19 13 56

110.00 19 49 27 1728.37 -21.17 359.55 190.82 I17.45 20 18 15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .5970 TRA .4278 TC3-9.0171 SAU 1.0601 SOT 5458.0 S_ 1485.4 303 1166.6

ROE .1491 ERA .3287 RC3-2.2347 FAU .19S74 RRT .8588 flRF .9945 RTF ._.80

FOE 2.0389 FRA 2.8102 fC'19.8543 SSP 9312 SOB 5556.5 823 .2470 Rt3 .9630

ROE .6058 6RA .5595 8C3 9.2899 FSP 1941 SGl 5641.1SG2 417.4 THA 14.65

LAUNCH DATE NAY 29 1971 FLIGHT TIME 236.00

HELIOCENTRIC CONIC

RL 151.93 LAL .00

RP 822.46 LAP .21

RE 205.922 GL 11.98

PLANETOCENTRIC CONIC

CS 8.758 VHL 2.956

LNCH AZNTH LNCH TINS

50.00 13 5 S4

60.00 13 42 29

70.00 14 31 45

80.00 15 57 21

90.00 16 57 36

100.00 18 20 13

110.00 19 31 12

DISTANCE 542.346

LOt. 247.00 VL 32.281GAL .43 AZL 88.91HCA 168.86 SMk

LOP 55.86 VP 22.015 GAP 1.98 AZP 91.07 TAb 2.69 TAP

GP -20.24 ZAL 90.90 ZAP 62.85 ETS 168.34 ZAE 99.85 ETE

DLA 2.51 HAL S35.15 HAD 6637.4 VEL 11.351 PTH S.40 VHP

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

3005.29 -31.12 90.98 186.34 128.00

2907.08 -27.18 85.24 189.44 120.98 14 30 56

2762.15 -25.61 75.61 191.56 115.42 15 17 48

2556.75 °21.02 61.25 192.78 111°71 16 19 58

2297.78 -20.05 42.61 193.18 110.37 17 35 54

2031.22 -21.02 22.62 192.78 111.71 18 54 4

1808.97 "23.61 4.53 191.56 115.42 20 I 21

HIO-COURSE EXECUTION ACCURACY

SOT 5591.8 SGR 1591.0 SG3 1117.4

RRT .9581 RRF .9960 RTF .9580

SOB 5813.7 823 .2529 H13 .9654

SOl 5797.1 SO2 439.8 THA 15.34

DIFFERENTIAL CORRECTIONS

TOE .7393 TRA .4311 TC5-9.0525 BAU 1.0900

ROE .2053 RRA .3495 RC5-2.3396 FAU .18751

FDE 2.2376 FRA 2.7176 FC-18.5782 BSP 9577

BDE .7675 ORA .5550 BC3 9.3306 FSP 1863

ORBIT OETERMINATION ACCURACY

ST 4g.! SR 14.7 S$ 57.1

CRT .g0?2 CRS -.g626 C$T -.9841

LSA 76.2 MSA 8.0 SSA 1,6

ELI 50.g EL2 6.0 ALF 15.40

ARRIVAL DATE JAN |8 1972

EARTH TO MARS

187.|N ECC .19004 INC .8237 Vl 29.384

170.92 RCA 151.59 APO 222.?3 V2 24.759

184.44 ZAC 85.47 ETC 272,78 LVI 6.36

S.169 OPA -40.85 RAP 303.54 ECC 1.1405

PC) CST TIN INJ 2 LAT INJ 2 LONG

1942.9 -11.16 69.5g

1836.5 -g.72 $1.18

1681.5 -9.37 49.61

1468.4 -?.37 33.89

|203.0 -7.00 14.74

940.9 -7,37 365.26

728.4 -8.3? 338.53

ORBIT OET[RMINATION ACCURACY

ST $9.4 SR IY.8 SS 59.4

CRT .9334 CNS -.9R1_ CI! -.VR3Z

LSA 85.4 NSA g.o SSA 1.5

ELI 51.7 EL2 S.I ALF 15.64

ARRXVAL DATE JAN 20 1972

EARTH TO MARS

187.31ECC .!g066 INC !,0891 VI 29.384

171,55 RCk 151.60 APO 223.03 V2 24.717

i84.26 ZAC 81.g7 ETC 272.79 LVl 7.75

3.224 SPA -42.31 RAP 304,01ECC 1.1438

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

13 55 39 2005.3 -14.23 72.14

1907.1 -12.73 84.89

1762.2 -11.35 $3,95

1559.7 -10.32 38.98

1297.8 -9,93 20.15

1031.2 -10.52 .35

809.0 -11.35 342.87

ORBIT DETERMINATION ACCURACY

ST 73.2 SR 22.4 SS 64.5

CRT .9559 CH$ -.gg25 CST -.g839

L6A g9.6 HSA 9.9 SSA .9

ELI 76.3 EL2 6.3 ALF 16.45
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE HAY 29 lgTl

H[L|_ENTRI¢ CONIC

RL 111.63 LAL .DO

RP 2_2.84 LAP .2S

RC 206.STI 6L 15.28

PLANETOCENTRIC CONIC

Cl 9.028 VHL 3,005

LNCH AZMTH LNCM TIME

SO.DO 12 El 13

60,00 13 24 30

?O.OO 14 9 43

80.00 1S 11 36

90°00 16 IO 14

100.00 17 $4 28

110.00 19 9 10

FLIGHT TIN_ 238.00 ARRIVAL DATE JAM 22 1672

DISTANCE 549.478 EARTH TO MARl

LOt. 247,00 VL 32.290 GAL .3$ AZL 88,59 HCA |69,9§ 8HA 18T.47 EC¢ .19130 INC 1.4045 VI 21.364

LOP $9.95 VP 21,981 GAP 1,84 AZP 91,38 TAL 2.22 TAP I?2.IT RCA IS|.61APO 223.34 V2 24.9?|

GP -22,01 2AL 91.98 ZAP 62.2? £TI IiG.9S ZAE 98.54 ETE IB4.O? ZAC 80.20 ETC 272.81LV! 9.19

DLA 5.99 RAL 334.66 RAO 6637,5 VEL 11.384 PTH 6,42 VHP 3.290 OPA -44.02 RAP 304.66 ECC 1.1416

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INa TIME PO EIT TIM INJ 2 LAT INa 2 LONG

30?9,95 -34,12 9S,45 t87,51 125,42 13 42 32 2079,0 -17,80 75,50

2990.36 -29.99 90.5! 190.5§ 118.29 14 14 2! 1990.4 -t6.23 66.96

2857,38 -29,26 81,74 192,56 112,8T 14 57 2! 185?,4 -14,77 59.21

2663.58 -23.55 68.17 193.70 108.91 15 55 59 1163.6 o13.60 43.13

2409,84 -22,53 49,89 194,06 107.59 IT 10 23 1409,8 -13.27 26,68

2138,05 "23.55 29.54 193.?0 109.91 18 30 6 1138.1 "13.68 6.50

1904,20 -26,26 10,66 192,56 112,6T 19 40 54 904,2 -14,77 348,13

DIFFEREHTZAL CCRRECTI_

TOE .9315 TRA .4300 TC3"8.9466 BAU 1.1192

ROE .2798 RRA .3?45 RC3-2o4401 FAU ,17711

FOE 2.4690 FRA 2,6126 FC-16,9843 BlP 9912

BOE .972 e BRA .5702 BE3 9.2734 FIP 1789

LAUNCH DATE NAY 29 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

GOT 5721.7 8DR 1717,6 803 1063.2 ST 90.0 SR 28.9 Sl 70.4

RRT .9588 RRF .9971 RTF .9568 CRT .9702 CR8 -.9971 CST -.9852

8GB 59T4.0 R23 ,2587 RI3 .9629 LSA 11T.4 MIA 10.8 81A .?

891 $955,6 6G2 468,8 THA 16,16 EL1 94,3 EL2 t,? ALF 1?.36

FLIGHT TIM( 240,00 ARRIVAL DATE JAN 24 1972

HELIOCENTRIC CONIC DISTANCE 550.608 EARTH TO MARl

RL 151.63 LAL .00 LOL 247.00 VL 32.299 GAL .28 AZL 88.20 HEA |?|.04 SMA 18T.63 ECC .19196 INC 1.7959 VI 29.364

RP 2_3.21 LAP ,28 LOP 58,04 VP 2|,948 GAP t,71 AZP 91,78 TAL 1,74 TAP t72,78 REA 151,62 APO 223,65 V2 24,633

RC 209.236 GL 19.24 GP -24.14 ZAL 92.44 ZAP 61.89 ET5 165.38 ZAE 97.26 [TE 183,88 ZkC ?8.0? £TC 272.86 LVI 11.33

PLANETOCENTRI¢ CONIC

C3 9.45? VHL S.O?S

LNCH AZMTH LNCH TIME

60.00 12 33 20

60.00 13 2 12

TO,DO 13 42 24

60.00 14 39 36

90.00 IS SE 9

100.00 17 22 28

110.00 18 41 50

DLA 9.86 RAL 333.91 RAD 6637.8 VEL 11.382 PTN 6.43

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH

3167.61 -3To4T 101,28 189.23 12t,79

3090.80 -33.03 97.2? 192.14 114.54

29?2,54 "29,04 89,54 193.99 108,82

2793.37 -26.13 76.95 194.99 104.99

2546.32 -_5,03 59,10 195.30 103.60

2267.84 -26.13 38.31 194.99 104.99

2019.33 -29.04 18.46 193.99 108.82

VHP 3,3?3 DPA -46,06 RAP 105,53 ECC 1.1556

INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

13 26 8 2167.6 -22.00 79.?4

13 53 43 2090.8 -20.30 74.32

14 31 56 1972.5 -18.71 65.81

15 26 g 1793.4 -17.52 82.85

16 38 35 1546.3 "17.06 14.90

18 0 15 1267,8 -17,52 14,22

19 15 30 1019.4 -18.71 354.73

DIFFERENTIAL CCRRECTION9

TOE 1.1855 TRA .4061TC3-8.T897 BAU l.l|?_

ROE .3724 RRA .3993 RC3-2,SSZ9 FAU ,161'04

FOE 2.6750 FRA 2.4558 FC-15.2917 BGP 10t79

BDE 1.2140 BRA .f699 BE3 9.1529 FSP 1695

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

GOT 5869.4 SGR 1675.3 $93 1003.4 ST 108.6 8R 36.6 IS 7S.S

RRT .9595 RRF .9979 RTF .9557 CRY .9783 CR6 -.9999 CST -.R861

GOB 6161,? R23 ,2628 R13 .962? LSA 136.? NSA tl,? SSA .5

IGl 6141.0 IG2 504.7 THA 17.16 ELI 114.3 ELE 7.2 ALF 18.31

LAUNCH DATE NAY 29 1971 FLIGHT TIME 242.00 ARRIVAL DATE JAN 26 19?2

HELIC_ENTRIC CONIC

RL 151.63 LAL .00

RP 223.62 LAP .31

RC 211.896 GL 24.01

PLANETOCENTR|C CONIC

C3 10.117 VHL 3.101

LNCH AZMTH LNCH TIME

50.00 12 10 30

60.00 12 33 42

70.00 13 ? 15

80.00 13 56 0

90.00 15 11 38

IO0.OO 16 40 52

110.00 18 6 42

DIFFERENTIAL C_RECTI ONI

TDE 1.4479 TRA ,3680 TC3-8,3974 BAU 1,1194

RDE ,4989 RRA ,4234 RC3"2,t111FAU ,1539?

FOE 2.8654 FRA 2,2432 FC-13.119$ BSP 10496

8DE 1.5314 ERA ,5990 9¢3 8,7940 FRP 155T

LAUNCH OATE NAY 29 1971

HELIOCENTRIC CONIC

RL 151.63 LAL ,00

RP 224,01 LAP .35

RC 214.551 GL 29,82

PLANETOCENTRIC CONIC

Cl 11.182 VHL 3,344

LNCH AZMTH LNCH TIME

50.00 11 40 IT

60.00 11 55 40

70.00 12 1926

80.00 12 59 42

gO.DO 14 6 O

100.00 15 42 33

liD.DO 1? 18 52

DISTANCE 554.728

LOL 247.00 VL 32.309 GAL .20 AZL 87.70 HCA 172.12 IMA

LOP 59.13 VP 21.915 GAP 1.57 AZP 92.27 TAL 1.26 TAP

GP -26.72 ZAL 93.13 ZAP tl.75 [TI 163,52 ZAE 96.04 ETE

DLA 14.57 RAL 332.79 MAD 6638.1VEL 11.411PTH 6.46 VHP 3.481DPA -48.82 RAP 306.72 ECC 1.1665

L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3276,63 -41.09 109.20 191.88 116.48 13 S 8 2276.6 -26.98 85.33

3214,87 -36,18 106,28 194,52 109.11 13 27 16 2214,9 -25,04 81.38

3116.09 -31,73 99.83 196.07 103.50 15 59 II 2116.1 -23.22 74.50

2987.07 -28.49 80.53 196.83 99.34 14 47 18 1957.1 -21.84 63,09

2719.57 -27.24 71.29 197.04 97.89 15 56 $5 1719.6 -21,30 45.84

2431.54 -28.49 49,90 196,83 99,34 17 21 24 1431.5 -21.84 24,45

2162,91 "31.78 28,75 196,07 |03,30 18 42 45 1162,9 "23.22 3,41

MID-COURSE EXECUTION ACCURACY

GOT 5983.4 SGR 2046°4 893 922,7 ST 131.11R 46,3 SS 80.5

RRT ,85V8 RRF ,9984 RTF ,_v40 CRT ,9840 C_S -,9998 ell -,VET4

$99 8323,9 R23 ,2673 RI3 ,9621 LSA 160,2 MSA 12,4 S84 ,3

SOl 9300.! SG2 545.2 TNA 18.32 ELI 138.8 EL2 7.8 ALF 19.32

FLIGHT TIME 244,00 ARRIVAL DATE JAN 28 1972

DISTANCE 550.844 EARTH TO MARS

LEA. 247,00 VL 32,318 GAL ,13 AZL 97,03 HCA IT3,20 tMA 187,98 [CC ,19333 INC 2,9480 Vl 29,384

LOP 60,21 VP 21,883 GAP 1,44 AZP 92.93 TAL ,78 TAP 173,90 RCA 191.62 APO 224,30 v2 24.550

GP -29.90 ZAL 93.73 ZAP 61.99 ETS 161.38 ZAE 94.89 ETE 183.45 ZAC 72.29 ETC 273.03 LVI 16.54

DIFFERENTIAL CORRECTIONS

TOE 1.8338 TRA .2845 TC3-7.8237 OAU 1.2352

ROE .6818 RRA .4396 RC3-2.6860 FAU .13959

FDE 3.0976 FRA 1.9480 FC-10.8069 BSP 10867

8DE 1.9565 6RA .5236 BE3 8.2622 FSP 1431

EARTH TO MARS

187.80 (CC .19264 INC 2.2947 Vl 29.384

173.36 RCA 151.62 APO 223,97 V2 24.592

183.67 ZAC 75.48 ETC 2?2,92 LVI 13.67

ORBIT DETERMINATION ACCURACY

DLA 20.21RAL 331.13 RAD 6638.6 VEL 11.457 PTM 6.51VHP 3.630 DPA -51.52 RAP 306.41ECC 1.1840

L-] TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

3414,18 -44,68 120,44 i96,12 108,42 12 3T 11 2414,2 -32,84 93.19

3373,20 -39.00 118.76 198.13 101.07 12 51 53 23?3.2 -30.48 91.25

3103.21 -33.81 114,02 199.05 95.16 13 14 29 2303.2 -28.21 86.74

3176.99 -29.84 104.70 199.30 90.9? 13 52 39 2177.0 -26.41 ??.60

2986.4? -28.2? Be.50 19g.30 8g,36 14 57 17 1956.S -26.69 61.79

2661.46 -29,84 86.07 199.30 90.9? 16 26 45 1661.S -26.41 39.1T

2360.03 -33.81 42.93 199,05 95.16 17 58 2 1350.0 -28.21 15.68

MID-COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

$GT 6125.5 SGR 2272.5 SO3 833,5 ST 157.5 SR 59.7 $S 85.0

RRT ,9613 RRF .998? RTF .9536 CRT .9882 CRS-I.0000 CST -.9889

8GB 6533,4 R23 .2668 RI3 ,9627 LSA 188.2 MSA 13.0 S$A .2

SGI 6506.8 SG2 589.1THA 19.80 ELI 168.2 EL2 8.6 ALF 20.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OAT[ NAY 29 18TI

HELIOCENTRIC C(_IIC

RL 1SI,GS LAL .GO

RP 224.40 LAP .Sa

RE 21?,222 6L ]6.R1

PLAN[TOCENTRIC CONIC

C3 13.019 VML 3.60S

LNCH AZNTH LNCH TIN(

SO.DO 10 58 19.

80.00 !1 t 20

70.00 I1 6 45

80.00 11 19 48

90.00 12 6 zg

100.00 14 2 3T

110.00 18 6 12

FLIGMT TIME 246.00 ARRIVAL DATE JAN )O 1972

LOt. 247.00 VL 32.320 GAL

LOP 61.29 VP 21.850 GAP

6P -33.88 ZAL 94.15 ZkP

DISTANCE 582.953 EARTH TO MARS

.05 AZL 86.16 HCA 1T4.21 6MA liD.IS ECC ,19404 INC 3.8427 VI 28.384

1.30 AZP 63.62 TAL .30 TAP 174.$8 RCA 151.63 APO 224.64 V2 24.S08

62.77 ET3 158.95 ZAE 93.85 ETE 163.25 ZAC 68.29 ETC 2T3.20 LVI 20.10

OLA 26.98 RAL 328.68 MAD 6639.6

L-I TIME INJ LAT INJ LONG

3593.43 -47.29 136.69

3565.37 -40.29 136.59

3569.40 -33,5t |34o?!

3528.$6 -27.44 |30,43

3377.02 -24.27 118.45

3003.03 -27.44 91.79

2616.22 -33.51 $3.63

VEL 11.556 PTM 6.58 VHP 3.847 DPA "56.22 RAP 310.94 ECC 1.2143

[NJ RT ASC INJ AZMTM [NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

202.80 86.00 11 58 12 2593.4 -$9.49 IOS.1S

203.23 89,06 12 | 6 2585.4 -36.25 106.25

202.94 52.97 12 6 15 2569.4 -32.92 106.99

201.44 T7,74 12 18 54 2528,9 -29.82 103.26

200.59 75.02 13 2 56 237?.0 -28.17 92.12

201,44 77.74 14 52 40 2003.0 -29.82 64.92

202.64 82.97 16 49 46 1616.2 -32.92 54.91

DIFFERENTIAL CCRRECT1QN8

TOE E.3836 TRA .1548 TC3-6.9886 8AU 1.3016

RDE .gs?9 RRA .4442 RCS-2,6612 FAU .12567

FOE 3.2688 FRA 1.5827 FC3-8.5367 68P 11111

DOE 2.5500 DRA .4704 BE3 ?.4784 FSP 1215

MID-COURDE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

56T 6292.5 $GR 2574.4 663 728.5 8T 187.8 8R 77.0 86 87.4

RRT .9657 RRF .9988 RTF .g537 CRT .9912 CRS-l.0000 CST -.9903

668 6798.8 R23 .2625 R13 .9643 LSA 220.6 MSA 13.5 8SA .2

881 6768.T $62 639.0 THA 21.72 ELI 202.8 EL2 9.4 ALF 22.|?

LAUNCH DATE MAY 26 1971 FLIGHT TIME 248.00 ARRIVAL DATE FEB 1 1972

HELIOCENTRIC CONIC DISTANCE 567.055 EARTH TO MARS

RL 151.63 LAL .00 LOL 247.00 VL 32.338 GAL -.03 AZL 64.66 HCA 175.34 SMA 188.30 ECC .19477 INC 5.1420 Vl 29.$84

RP 224.79 LAP .42 LOP 62.36 VP 21.818 GAP 1.17 AZP g5.13 TAL 359,82 TAP 175.17 RCA 151.63 APO 224.98 V2 24.466

RC 219.886 GL 4S.S7GP -$8.91 2AL 94.31ZAP 64.32 ET3 156.29 ZAE 92.99 ETE 185.13 ZAC 65.23 ETC 273.49 LV[ 24.54

PLANETOCENTRIC CONIC

C3 16.481 VHL 4.060 DLA 35.06 RAL 324.95 RAD 6641.2 VEL 11.684 PTN 6.72 VHP 4.189 DPA -59.79 RAP 315.01 ECC 1.2712

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.D0 9 $4 54 3839.37 -46.39 160.40 211.45 77.97 10 $8 53 2839.4 -45.80 125.29

60.00 9 30 50 3903.6? -$6.61 162.65 207.93 71.83 10 35 54 2903.7 -40.26 132.15

68.35 ? 57 14 4180.98 -21.62 177.61 200.59 61.70 9 6 SS 3181.0 -31.54 153.04

68.35 7 87 14 4180.98 -21.62 177.61 200.59 61.70 9 6 55 3181.0 -31.34 153.04

68.35 ? 57 14 4180.98 -21.62 177.61 200.59 61.70 9 6 55 3181.0 -$1.34 153.04

68.35 7 S? 14 4180.98 -21.62 177.61 200.59 61.70 9 8 55 3181.0 -31.34 153.04

68.35 ? 57 14 4180.98 -21.62 177.61 200.59 61.70 9 6 55 3181.0 -31.34 153.04

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 3.1559 TRA -.0441 TC3-5.6133 BAU 1.3375 SOT 6375.1 8GR 2869.0 363 574.8 ST 222.8 SR 102.3 88 88.0

RDE 1.4402 RR4 .4419 RC3-2.3106 FAU .09581 RRT ,9596 RRF .9980 RTF .9420 CRT .9951CR8 -.9999 CST -.9911

FDE 3.4167 FRA 1.2047 FC3-5.0627 BSP 12152 SOB 6989.! R23 .2899 R13 .9566 LSA 260.1MSA 14.4 SSA .1

GOD 3.4689 8RA .444| 8C3 6.0702 FOP 1103 8_! 6949.7 $62 740.6 THA 25.65 ELI 244.9 EL2 10.9 ALF 24.57

LAUNCH DATE NAY 29 1971 FLIGHT TIME 250.00 ARRIVAL DATE FEB 3 1972

HELIOCENTRIC C_IC DISTANCE 571.145 EARTH TO MARS

RL 151.63 LAL .00 LEA. 247.00 VL 32.348 GAL -.!1AZL 82.80 HEA 176.40 8MA 180.46 EC¢ .19552 INC 7.2010 Vl 29.384

RP 225.18 LAP .45 LOP 63.43 VP 21.T86 SAP 1.03 AZP 97.19 TAL 359.35 TAP 175.75 RCA 151.63 APO 225.33 V2 24.424

RC 222.561 GL 56.03 GP -45.27 ZAL 94.09 ZAP 67.02 ETS 153.T5 ZAE 92.46 ETE 183.31ZAC 56.83 ETC 274.04 LVI 30.03

PLANETOCENTRIC CONIC

C3 23.924 VHL 4.891DLA 44.$0 RAL 318.96 RAD 6644.S VEL 11.996 PTH 6,gg VHP 4.788 DPA -65.25 RAP 322.35 ECC 1.3937

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

50.00 7 $5 17 4230.58 -SS.65 191.42 214.11 56.12 9 5 48 3230.6 -46.03 162.32

54.0g 8 26 10 4460.85 -22.99 202.09 203.40 50.79 7 40 31 3460.9 -36.86 179.18

54.09 8 28 lO 4460.$5 -22.99 202.09 203.40 50.79 7 40 3! 3460.9 -36.86 179.18

54.09 6 26 10 4460.85 -22.99 202.09 203.40 50.79 T 40 31 3460.9 -36.88 179.18

54.09 8 29 IO 4460.85 -22,9g 202.09 203,40 50.79 ? 40 31 34S0.9 -36.86 179.18

54.09 6 26 10 4490.$5 -22,99 202.09 203.40 50.79 7 40 3| 3460.9 -38.88 179.18

54.09 8 26 IO 4480.85 -22.99 202.09 203.40 50.79 7 40 31 3460.9 -36.88 ITg.18

DIFFERENTIAL CCDRECTIONI HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4,2678 TEA -.4824 TC3-4.1357 6AU 1.4845 SOT 6466.8 SDR 3262.0 683 392.4 8T 249.7 SR I2g.4 $8 75.8

ROE 2.2064 RRA .SISS RC3-1.8864 FAU .07026 RRT .SSO8 RRF .8858 RTF ._J25 CRT .9944 CR8 -,9988 C$I -.Dgog

FOE 3.1079 FRA ,6844 FC3-2.$427 BSP 11499 8GB 7243.0 R23 .3078 R13 ,9511 LSA 290.g MSA 14.7 $SA .!

8OE 4.7950 9RA .SSD4 BE3 4.5?89 FSP 887 SG1 7197.3 SG2 812.3 THA 26.22 ELl 281.0 EL2 12.2 4LF 27.32

LAUNCH DATE MAY 29 1971 FLIGHT TIME 264.00 ARRIVAL DATE FEB 17 1972

HELIOCENTRIC E_NIC DISTANCE 599.882

RL 151.63 LAL .DO LOt. 247.00 VL 32.420 GAL -.72 AZL 100.06 HCA 183.88 $MA

RP 227.91 LAP .88 LOP 70.82 VP 21.567 SAP .ll AZP ?9.97 TAL 356.68 TAP

RC 241.106 6L -95,07 GP 41.86 ZAL 96.42 ZAP 61.74 ET$ 208.04 ZAE 88.60 ETE

PLANETOCENTMIE CONIC

C3 38.971 VML 6.243 OLA -58.67 RAL 36.53 RAO 6650.3 VEL 12.603 PTH 7.46 VHP

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LON6 |NJ RT A8C ]NJ AZMTH INJ

36.19 22 3? 20 2099.13 21.60 57,79 292.57 146,00 23 11 49

36.19 22 37 20 2069.13 21.60 S?.Tg 292,57 146.00 23 !1 49

36.19 22 37 20 2069.13 21.60 57,7g 292.57 146.00 23 11 49

36.19 22 37 20 2069.13 21.60 57.T9 292,57 146.00 23 !! 49

36,1g 22 37 20 2069,13 21.60 S?.79 292,57 14G.00 23 11 49

36.19 22 3? 20 2069.13 21.60 S?.79 292.57 146,00 23 11 49

36.19 22 37 20 2069,16 21.60 S?.T9 292.57 146.00 23 11 49

DIFFERENTIAL CORRECTIONS NID-COUR8E EXECUTION ACCURACY

T0[-t.194? TRA 3.3965 TC3-S,079| 6AU 1.T266 8ST 7203.8 8DR 31gG. T 883 409.4

ROE -.3483 RRA*I,5?DS RC3 1,2260 FAU .08003 RRT -,g659 RRF -.gg04 RTF ,9221

FOE 1.2221FRA 2,2852 FC3-1.7779 BDP 12848 $6B T881,2 R23 ,3462 R13 -.9374

BOE !.2444 6RA 3.7450 6C3 3,3133 FSP 736 $61 ?044.5 $62 760.1 THA |58.57

EARTH TO MARS

189.76 ECC .20122 INClO.O54g Vl 29.384

179,$6 RCA ISI.$5 APO 227.91 V2 24.136

182,02 ZAC 143,50 ETC 276.80 LVl -50.78

4.8T3 DPA lg,42 RAP 295.35 ECC 1.8414

TIM( PO COT TIN INJ 2 LAT INJ 2 LONG

1069. 41.26 40.72

1069. 41.25 40.72

1089. 4].25 40.?2

I069, 41.25 40.72

1069. 41.25 40.72

108g* 41,25 40.?2

1069. 41.26 40.72

ORBIT OETERNINATION ACCURACY

9T 105.S 8R 44.8 88 33,S

CRT -.6127 CR8 .g278 CST *,2738

LSA 110.1MSA 48,D SDA .1

EL1 109.4 EL2 34.2 ALF I83,78
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, /971)

LAUkCN DATE HAY 89 ll?t FLIGHT TIME (iS.DO ARRIVAL DATE FEB 19 1971

NELIOCENTRIC COl_lC DISTANCE 603.i3E EARTH TO MARS

RL I11.63 LAL ,GO LOL 14T,OO VL S(0431 GAL *.81 AZL 98,30 MCA 184.12 |HA 189,92 ECC ,IO(Ot INC 8,2t8S Vl li.314

RP 229,30 LAP .Tt LOP 71.07 VP (1,537 GAP ",03 AZP 81.75 TAL 35|.!9 TAP 1GO,It RCA lSl,S4 APO _28,30 V2 24,D02

RC 243.834 GL -SG,OS GP 3S.GO ZAL 97.8G ZAP S?.69 ET$ (Oi.2t ZA[ 8e,75 ETE 182,98 (AC 537,34 ETC 275,73 LVI "49,1G

PLA_ETOCEHTR|C CONIC

¢3 29,78S VHL S.4S8 OLA "54.47 RAL (8,69 RAD 6848.9 V[L 12,236 PTH 7,IS VHP 4,(27 DPA 13,19 RAP (96.(2 ECC 1.4902

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZNTN |NJ TIME PO CGT TIN |NJ 2 LAT INJ 2 LONG

41.29 22 19 SG 1973,24 24.12 10.0( 280.03 140,45 22 52 49 973.2 41,90 30.08

41.29 22 19 56 1873.24 24,12 SO,D2 280,03 140,41 2( 52 49 9?3,( 41,90 30.08

41,29 22 19 36 1973.24 24,1( 80,02 280,03 140.45 2( 52 49 973.2 41.90 30.08

41.29 22 19 56 1973,24 24,12 80.02 280.03 140.48 22 82 49 973.2 41.90 30.08

41.29 22 19 31 1973.24 24.12 SO,DE 280.93 140.45 22 52 49 973,2 41,90 30.98

41,29 2( 19 86 1973,24 24,12 50,02 200.93 140,43 12 52 49 873,2 41.90 30,08

41,29 22 19 SG 1973,24 24,1( 50.02 280.03 140.45 22 52 49 873.2 41.90 30.08

DIFFERENTIAL CCRRECTIONi MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1,4820 TRA 3,2526 TC3-3,9084 DAU 1,6366 GGT 7426,3 GGR 2750,G 883 339,4 GT 117.? IR 35,8 S$ 33.2

ROE ".0598 RRA*1.3140 RC3 1.2717 FAU .09828 RRT -.9380 RRF °.9934 RTF ,9349 CRT ".6897 CR$ .9195 CGT -.3497

FDE .8186 FRA 2,9580 FC3-2.8566 BSP 13429 3GB 7919.3 R23 *3244 R13 ",9449 LSA 121.2 NSA 39.6 SSA ,I

BD[ 1,4832 BRA 3,SOGD BE3 4.1100 FGP g86 $81 7892,8 SG2 649,S THA 180.14 EL; 120,4 EL2 23.3 ALF 167.60

LAUNCH DATE MAY 29 lg?1 FLIGHT TIME 268,00 ARRIVAL DAtE FEB 21 1g72

HELIO¢ENTR|C CONIC D13TANCE 607.983 EARTH TO NARD

EL 151.G3 LAL .DO LOL 247.00 VL 32.441GAL -.go AZL 97.15 HCA 185.95 GNA 190.10 [CC .2029G |NC 7.1538 Vl 29.384

RP 228.69 LAP .74 LOP 72.90 VP 21.507 GAP -.16 AZP 82.88 TAL 314,89 TAP 180,64 RCA 151.52 APO 228,69 V2 24.051

RC 246.477 GL -54.21GP 30.66 ZAL 99.19 ZAP 54.64 ITS 204.21ZAE 85.17 ETE 183,46 ZAC 132.45 [TC 273,19 LV! -40.74

PLANETOCENTRIC CONIC

¢3 24.807 VHL 4,981DLA -50.64 RAL 23,80 MAD 6644.9 VEL 12.032 PTH 7.02 VHP 3,984 DPA 8.33 RAP 297.08 ECC 1.4083

LNCH AZMTH LNCH TIME L-I TENE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

46,07 22 14 45 1985.65 2S,DT 42.82 271,22 135.56 22 46 21 895.7 41.09 20.95

46.07 22 14 45 1299.65 25.07 42.82 271+22 133.36 22 46 21 895.7 41.09 20.96

46.97 22 14 45 18RS,69 25,07 42.82 271.22 135.56 22 46 21 895.7 41.09 20.96

46.07 22 14 45 1693,65 25.07 42,82 271.22 135,56 22 46 21 895.7 41,09 20.36

46.07 22 14 45 1895,65 25,07 42.82 271.22 135.56 22 46 21 895.7 41.09 20.98

46.0? 22 14 45 1695,63 25,07 42.82 271.22 135.56 22 46 21 895.7 41.09 20.96

46.07 22 14 45 1891,69 25,07 42.82 271.22 135.56 22 46 21 895,7 41.09 20.96

OIFFER(NTIAL CC_RECT|ONS N|D-¢OUR$E EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE-1.5333 TRA 3.1456 7¢3-4.6901 8AU 1.6112 $GT 733(.1 $GR 2389.0 $83 629.1 3T 123.1 8R 30.5 88 33.7

RDE .0375 RRA-1.1134 RE3 1,2749 FAU ,11103 RRT -,MGD RRF -.2941RTF .93gg CRT -.7464 CRS .9151 CAT -,4148

FOE .5746 FRA 3.3844 FC3-3,8747 DSP 13427 $GB 7949.6 R23 ,3163 R13 -.9470 LSA 126,2 NGA 3G,0 8SA ,2

BOG 1.5338 BRA _.3375 BE3 4.8603 FSP 1137 SG1 7929.5 382 514.8 THA 112.93 EL1 125.2 EL2 19.9 ALF 169.25

LAUNCH DATE MAY 29 1971 FLIGHT TIME 270.00 ARRIVAL DATE FE$ 23 197_

HEL|_C_NTRIC CCNIC DISTANCE 612.031 EARTH TO MARS

RL 151.63 LAL .00 LOL 247,00 VL 32.452 GAL -,98 AZL 96.33 HCA 186,98 SNA 190.29 ECC .20388 INC G.3493 VI 29,384

RP 229.07 LAP .77 LOP 73.94 VP 21.477 GAP -.30 AZP 83.70 TAL 354.19 TAP 181.17 RCA 151.50 APO 229.09 V2 24.010

RC 249.113 GL -50.22 GP 26.77 ZAL t00.44 ZAP 52.27 [TS 202,32 ZAE 83,TT [TE 183,71ZAC 128.56 ETC 274.90 LVI -37,27

PLANCTOCENTRIC CONIC

C3 21.806 VML 4.670 DLA -47.24 RAL 20,58 MAD 6543.6 VEL 11,908 PTH 6.92 VHP 3.842 DPA 4.52 RAP 297,89 ECC 1.318g

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZMTH INJ TIME POCST TIM INJ 2 LAY INJ 2 LONG

50.00 2! 39 47 1920.59 2_.(5 41.21 260.94 133.63 22 11 47 920.6 36.88 19.98

50,44 22 IS 30 1828.96 25,15 36.28 264.83 131.40 22 46 59 829.0 39.66 13.22

50,44 22 16 30 1828.96 25,15 35,28 264.83 131.40 22 46 59 829.0 39.86 13.22

50.44 22 16 30 1829.98 25,15 36,28 284,83 131,40 22 46 59 829.0 39,86 I3.22

50.44 22 16 30 1828.96 25.15 36.28 2G4.8S 131.40 22 4G 59 829.0 39,68 13.22

50.44 22 16 30 182G.96 25.15 38.28 264.83 131.40 22 48 59 829.0 39.66 13.22

50.44 22 16 30 1820.98 25.15 38.28 264.83 131.40 22 46 59 829.0 39.66 13.22

DIFFERENTIAL CCARECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E-1,4814 TEA 3,0972 TC3-5,3639 |AU 1.6048 SGT 77_8.2 SGR 2104,8 SG3 G90.8 ST 124.0 SR 26.7 $$ 34.5

ROE .0651RRA -.9723 RE3 1.2319 FAU ,11801 RRT -.JGG3 RRF *.lISg RTF ._.23 CRT -.7817 EEl .8083 [IT ".4412

FOE .4?12 FRA 3.$774 FC3-4.7199 8GP 13469 SGE 8009,7 R23 *3123 Rt3 -.9478 LGA 126.8 MSA 3d.4 $8A .2

BOG 1,4829 BRA 3.24G2 GC3 5,5049 F8P 123S SGI 71ii,2 SG2 49G,4 THA 1GS,15 ELI 125.7 EL2 |6,4 ALF 170.27

LAUNCH DATE HAY 29 1971 FLIGHT TIME 272.00 ARRIVAL DATE FEG 23 19T(

HELIOCENTRIC C(:_IIC DISTANCE GIG,074 EARTH TO MAR8

RL 131.&3 LAL ,DO LEA. (47,00 VL 32,4(_ GAL "1,07 AZL 93,75 HCA 188,01 SMA 190,48 ECC .20479 INC 8.7529 VI 29,384

RP 229,46 LAP ,80 LOP 74,g7 VP 21,448 GAP -,44 AZP 04.30 TAL 353.88 TAP 181,69 RCA 151.47 APO 229.49 V2 23.969

RC 281.742 GL -46,89 GP 23.65 ZAL 101,81 ZAP 50.39 ITS 200.62 ZAE 82,49 IT[ 183.83 ZAC 125.45 ETC 274.74 LV! -34.51

PLANETC_ENTRIC CONIC

C3 19.864 VHL 4.457 DLA -44,24 RAL 18,41 MAD 8642.8 VEL 11.827 PTH G.83 VHP 3.757 DPA 1.50 RAP 298.66 ECC 1,3268

LNCH AZMTH LNCM TIME L-I TIME |NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST T1N INJ 2 LAT INJ 2 LONG

80.00 20 18 6 2090,44 13.07 49.07 249.03 136.17 20 52 56 1090.4 30.12 30.54

84.44 22 22 33 1788.73 24.76 30.30 260.12 127.91 22 52 2 768.7 37.98 6.53

54.44 22 22 33 1788.73 24.78 30.30 280.12 127,91 22 52 2 760.7 37.98 6.53

54.44 22 22 33 1758,73 24,76 30.30 260,12 127.91 22 52 2 768.7 37,98 6,53

54.44 22 22 33 1768.73 24.76 30.30 260.12 127.91 22 32 2 768.7 37.98 6.53

54,44 22 22 33 1768.73 24,76 30.30 280,12 127.91 22 32 2 768.7 37.98 6.53

54.44 22 22 33 1762,73 24,76 30.30 260.12 127.91 22 32 2 788.7 37.98 6.53

DIFFERENT IAL C_RECTIONS HI D-COURSE EXECUTION ACCURACY ORB IT DETERMINATION ACCURACY

T0[-1,3895 TRA 3.0853 TC3-3,9313 BAU 1,6058 8GT 7861.D SGR 1873,4 SG3 730.g ST 122.2 SR 23.? 98 33.3

RDE .0682 RRA -,8640 RC3 1,1737 FAU .12303 RRT -,9897 RRF -,9932 RTF .9432 CRT -.8058 CR$ ,8959 CST -,4588

FOE .4560 FRA 3,8754 FC3-§.3829 BSP 13693 $GB 8081.1 R23 .3094 R13 -,9473 LSA 124.9 NSA 33.7 $SA .2

BOG 1.3912 BRA 3.2040 BC3 6,046? FSP 1314 SG1 8068.8 SG2 445.7 THA 166.93 EL1 123.7 EL2 13.9 ALF 171.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS NAY 29 I|TI

HELIOCENTRIC CONIC

RL 151,63 LAL .OD

RP 229,85 LAP o86

RC 254.363 6L -44,07

PLAMETOCENTRIC CONIC

C3 18.546 VHL 4.307

LNCH AZMTH LNCM TIME

SO.DO 19 37 34

58.13 22 31 35

58.13 22 31 35

36.13 22 31 35

36,13 22 31 35

59,13 22 31 3S

58.1_ 22 31 35

FLIGHT TIME 274,00 ARRIVAL OATS FEI IT llTl

OIITANCE G20,112 EARTH TO MARS

LOL 14?.O0 VL 32.4T3 GAL "l,iG AlL 25,29 MCA lit,04 IMA 120,iT ECC ,tDIT2 INC i,2932 Vl 21.|94

LOP 76,D0 VP 21,41R GAP ".ST AZP 84,T? TAL 3S3,|? TAP 182,2| RCA IS1,44 APO 2E9.69 V2 23.929

GP 21,12 ZAL 102.?2 ZAP 48.83 ETG |99,13 ZAE 81,$0 [T( 183,89 ZAC 122,91 ETC 274,67 LVI -32.30

DL4 -41.59 RAL 16.gD RAD 6642.2 VEL 11.771 PTH i.80 VMP 3.7D9 DPA -.94 RAP 299.38 ECC 1.3D52

L-I TIME INJ LAT IMJ LONG INJ RT A&C INJ AZMTM INJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LONG

2175.05 6,86 S2oT5 242.90 136,94 20 13 49 1175.0 26.43 35.20

1711.93 24.12 24,74 256. sg 124.97 23 D 7 711.9 36.26 .39

1711,93 24,12 24.74 256,59 124.97 23 D 7 711.9 36,29 .56

1711.93 24.12 24.T4 256,59 124,97 23 O 7 711.9 36.24 .IS

1711,23 24,12 24.74 2§6,59 194.27 23 O 7 711.9 39,26 .56

1711,93 24,12 24,74 256,59 124.97 23 D ? 711.9 34.26 .56

1711.93 24.12 24.74 2SG,SR 124.97 23 O ? 711,9 36,26 ,56

DIFFERENTIAL CORRECTION8

TOE-I,2824 TRA 3.1021 T¢3"6.401D BAU 1.6104

ROE .0642 RRA ".7802 RE3 1.1017 FAU ,1247R

FOE .4927 FR4 4.0123 FC3-5.8253 BSP 13943

8DE 1.2840 BRA 3.1907 BE3 6,4951FSP 1362

LAUNCH DATE MAY 29 1971

HELIOCENTRIC CONIC

RL IS1.63 LAL .OO LOL 247.0D VL 32.484 GAL

RP 230.23 LAP .86 LOP 77,02 VP 21.390 GAP

RC 256.9T? GL -41.65 GP 19.04 ZAL 103.78 ZAP

PLANETOCENTRIC CONIC

C3 17.623

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT

SO.O0 19 9 44 2237.92 3.73

60.00 21 33 24 1853.76 16.94

61.58 22 42 58 1656.43 23.36

61.58 22 42 56 1656.43 23.36

61.58 22 42 50 1656.43 23.36

61.58 22 42 58 1656.43 23.36

61.$6 22 42 58 1656.43 23.36

CIFFERENTIAL CCRRECTIONS

TOE-1.1853 TRA 3.1264 TC3-6.8189 BAU 1.6247

RDE .0613 RRA -.7124 RE3 1.0283 FAU .12542

FOE .5411FRA 4.1015 FC3-6.1613 89P 14081

BDE 1.1869 6RA 3.2065 8C3 6.8960 FSP 1385

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION 4CCURACY

8GT 7989.0 8DR IR63.5 803 756,0 ST 119,2 8R 21,3 RS 35.9

RRT -,9698 RRF ".9920 RTF .9437 CRT -,8273 CR8 .8784 CST -.4564

SGD 8160.6 R23 .3052 RI3 *.R469 LSA 121.7 M$4 33,S 854 ,3

861 8150,? SG2 402.3 TMA !S8.42 EL! 120.5 ELI 11.8 ALF 171.50

FLIGHT TIN[ 276.00 ARRIVAL DATE FEB 29 1972

DISTANCE 624,146 EARTH TO MARS

-1.23 AZL 94,93 NCA 190.06 SNA 190.86 ECC .20663 INC 4.9273 Vl 29.384

-.71 AZP 85.15 TAL 352.67 TAP 162.72 RCA 151.41 APO 230.30 V2 25.889

47.51 ETS 197.83 ZAE 80.18 ETE 183.91 ZAC 120.81 [TC 274.64 LVI -30.51

VHL 4.198 DLA -39.24 RAL 15.86 RAD 6641.8 VEL 11.T33 PTH 6.76 VHP

INJ LONG INJ RT ARC INJ AZMTM INJ TIME

55.42 238.86 137.31 Ig 47 2

31.33 249.18 127.13 22 4 18

19,46 253.92 122.47 23 10 34

19.46 253.92 122.47 23 10 54

19.46 253.92 122.4T 23 10 34

19.46 253.92 122.47 23 lO 34

19.46 253.92 |22.47 23 10 34

NED-COURSE EXECUTION ACCURACY

SGT 8108.4 SGR 1525.9 SG3 770.6

RRT -.9694 RRF -.9904 RTF .9436

SOB 8250.8 R23 .3003 R13 -.9461

SG! 8242.6 SO2 368.4 THA 169.64

LAUNCH DATE HAY 29 1971 FLIGHT TIM( 278.00

HELIOCENTRIC CONIC DISTANCE 628.175

RL 151.63 LAL .OO LOL 247.00 VL 32.494 GAL -1.35 4ZL 94.63 HCA Igl.OS SMA

NP 230.6/ LAP .89 LOP 78.04 VP 21,361 GAP -.BS AZP 85.46 TAL 352.16 TAP

RC 259.583 GL -39.54 GP 17.31Z4L 104.80 ZAP 46.37 ETS 195.70 ZAE 79.12 ETE

PLANETOCENTRIC CONIC

C3 16.964 VHL 4.119 DLA -37.13 RAL |5.14 RAD 6641.5 VEL |1.705 PTH 6.74 VHP

3.676 OPA -2.92 RAP 300.06 ECC 1.2900

PO CST TIM INJ 2 LAT INJ 2 LOHG

1237.9 23.57 38.46

853.8 30.54 9.55

656.4 34.59 355.05

656.4 34.59 355.05

656.4 34.59 355.05

656.4 34.5g 355.06

656.4 34.59 355.05

ORBIT DETERMIMATION ACCURACY

ST 116.0 SR 19.3 86 36.5

CRT -.8500 CRS .6549 CST -.4537

LSA 118.4 MSA 33.5 SSA .3

EL! !17.1 EL2 lO.l ALF 171.6T

ARRIVAL OAT[ MAR 2 1972

EARTH TO MARS

191.05 ECC .20761 INC 4.6293 Vl 29.384

183.23 RCA 151.38 APO 230.71 V2 23.848

183.90 ZAC 119.05 ETC 2?4.64 LVI -29.94

3.659 OPA -4.56 RAP 300.7§ ECC 1.2792

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC

SO.DO 18 48 56 2289.54 3.16 5T.59 236.03 137.50 19 2T 5

60.00 20 46 4 1977.26 11.76 37.65 244.15 128.83 21 lg 1

64.86 22 36 21 1600.56 22.53 14.31 251.89 120.33 23 93 2

64.86 22 56 21 1600.56 22.53 |4,31 251.89 120.33 23 23 2

64.86 22 56 21 1600.56 22.53 14.31 251.89 120.33 23 23 2

64.66 22 56 21 1600.56 22.53 14.31 251.89 120.33 23 23 2

64.86 22 56 2! 160D.56 22.53 14.31 251.89 120.33 23 93 2

DIFFERENTIAL CCRRECTIOMS NID-CG_IRSE EXECUTION ACCURACY

TD[-I.0676 TRA 3.1676 TC3-7.1732 BAU 1.6412 $GT 0231.2 $GR 1399.2 SG3 778.8

ROE .0565 ERA -.658_ RC3 .936T FAU .12527 RRT o.9689 RRF -.6682 RTF ._.37

FOE .6031FRA 4.1648 FC3-6.3929 BSP 14254 SOB 8340.S R23 .2923 RI3 -.9455

ROE 1.0892 IRA 3.2353 8C3 7.236? FSP 1393 SOl 5341.? 362 340.5 THA 170.56

LAUNCH DATE MAY 29 1971 FLIGHT TIME 200.00

HELIOCENTRIC CONIC DISTANCE 632.198

RL 151.63 L4L ,DO LOt. 247.00 VL 32.503 GAL "1,44 AZL 94.38 HE4 lg2.0g 8MA

RP 230.99 LAP ,92 LOP 79.08 VP 91.333 GAP -,98 AZP 83.71 TAL 351.65 TAP

RC 262.181 GL -3?.Sg GP 15,84 ZAL 103.79 ZAP 43.35 [T3 |gS.71 ZAE 70.10 ETE

PLANETOCEMTflIC CONIC

C3 16.489 VML 4,051 DLA "33.23 RAL 14.R6 RAD 6641.2 VEL 11.589 PTH S.72 VHP

LNCH AZMTH LNCH TIME L-! TIME INJ LAT

30.00 18 32 41 2334.01 .93

60.00 20 11 48 2056.70 0.34

66.06 23 11 47 1542.49 21.69

68.06 23 11 47 1542.49 21.69

68.06 23 I! 47 1542.49 21.69

68.06 23 11 47 1542.49 21.69

68.06 23 11 47 1542.49 21.69

DIFFERENTIAL CCRRECTION8

TOE -.9912 TRA 3.2205 TC3-7.4679 8AU 1.6578

ROE .0364 RRA -.6139 RE3 .8851 FAU .12396

FOE .6759 FRA 4.2094 FC3-6.5094 86P 14476

80( .9928 BRA 3.2785 SC3 7.5201 FSP 1400

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1289.5 2t.16 41.02

977.3 26.37 17.34

600.6 52.99 349.78

SOD.6 32.99 349.?6

600.6 32.99 349.76

600.6 32.gg 349.78

600.6 32.gg 349.76

ORSlT DETERMINATION ACCURACY

ST 1t2.6 SR 17.? SS 37,0

CRT -.6745 CR6 .8Z64 ell -.46U$

L3A 1|5.0 MSA 33.6 6SA .3

EL| 113.7 ELZ 6.5 ALF 172.11

ARRIVAL DATE MAR 4 1972

EARTH TO MARS

191,24 ECC ,2085? INC 4.3819 Vl 29.354

183,74 RCA 151.35 APO 231.12 V2 25.B09

183.88 ZAC !17.55 ETC 274.6T LVl -27.82

RAP 301.40 ECC t.2714

INJ 2 LAT INJ 2 LONG

19,06 43,13

23.45 22.03

31.47 344.57

31.47 344.5?

31.47 344.5?

31,47 344.ST

31,47 344.$7

3.533 DPA -3.99

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

59,45 234.00 137.57 19 11 35 1334.0

41.58 241.07 12g.57 20 $1 5 1056.7

g.14 250,36 118.46 23 37 30 542.S

g,14 250.36 118,46 23 37 30 542.5

9.14 250.36 118.46 23 37 30 542.S

9.14 250.36 118.46 23 3T 30 $42.5

R,14 250,36 118.46 23 3? 30 542,5

MID-COURSE EXECUTION ACCURACY

3GT 3347,7 SGR 1283.5 SG3 781.1

RRT -.9678 RRF -,g854 RTF .9432

SGB 8445.8 R23 .2832 R13 -.9448

861 5439.8 SG2 31g.6 THA 171.52

ORBIT DETERMINATION ACCURACY

8T 10g.2 SR 16.4 SS 37.6

CRT -.8998 CR8 ,7929 C6T -.4480

LSA 111.7 MSA 33.8 S$A .4

ELI 110.2 EL2 ?.1 ALF 1T2.26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE NAY 90 1971

HELIOCEMTRIC CONIC

RL 1St,iS LAL ,DO

RP |O?.Ol LAP -t,9i

RC S?.225 GL -10.74

PLAMETOCEHTRIC CONIC

C3 39,?4? VHL 8.305

LMCM AZMTH LNCHTIME

SO,DO 14 3? 39

60°00 19 43 46

TO.GO 17 ? 3?

30.00 18 4741

90.00 20 24 19

100.90 21 30 32

110.00 22 7 3

VL|GHT T|R[ 84,OO ARRIVAL DATE AUG 2! ll?l

DISTANCE 24D.349 EARTH TO MAR1

LO_ 247,9G YL 3|,944 GAL 1,93 AZL 91,90 HCA 79,45 IMA 272,li ECC .44468 INC I,89S4 Vt 29.379

LOP 324.40 VP 29.201 GAP 22.iD kIP 90.44 TAL 8.2fiTAP D2,?2 RCA 151,37 APO 393.74 VE 29.43?

GP -1.40 ZAL 91.69 2AP |7T.41 IT8 2|2,67 ZA[ I71.18 ETE 23.24 ZAC 98.05 [TC 279.$7 LVI "I7.78

DLA -21.69 RAL 335,6D RAO iSSO°6 VEL |2,634 PTH ?,4G VMP 1|°$14 OPA -17,1t RAP 325.81 [CC t.iS41

L-I TIME INJ LAT INJ LONG INJ RT ADC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2863,04 -24,89 83,19 202,01 131,98 15 23 22 1863,0 -7,19 83,98

2687,19 -|8,84 ?2,93 207,30 126,31 16 28 34 1687,2 -3,20 93,94

2440,T0 -13,0| 36,74 211,40 121,86 17 48 |8 1440,7 .?T 36,98

2127,56 "8,31 35,76 214,20 118,78 19 23 B !127,6 4,04 tS,22

1813.82 °6,37 13.89 2t3.25 117,61 20 54 35 815,8 5.4D 353.04

1802,03 -8.31 357o13 214,20 118,76 21 57 14 602,D 4.04 338,39

1487,52 -13.01 345,86 2tl,40 121,86 22 31 SJ 487,5 .77 325,88

DIFFERENTIAL COqRECTION$

TDE -.2989 TRA ".7343 TC3 .0798 BAU .DSO4

ROE ".5708 RRA ,2244 RE3 .0918 FAU ,09208

POE .0138 FRA ,38A6 FC3 -,8968 DiP 891

|0E .8427 ERA °76?9 BE3 .0948 FSP 23

MID-COURSE EXECUTI(_4 ACCURACY ORBIT DET[RMINATI_ ACCURACY

SGT 773,3 6GN 567,0 $83 82,8 ST 17,_ SR 26,1 98 5,7

RRT ",0269 RRF .0329 RTF -.499_ CRT .8950 CRS .DUO9 ¢ST .7023

$GD 958.5 R23 ".0044 R13 ,4898 L3A 29.3 MSA 12.3 IDA 1°!

8G1 T?3,? 8G2 566.5 THA 177.5$ ELI 29°_ EL2 ll.I ALF 80o2T

LAUNCH DATE MAY 30 1971 FLIGHT TIME 86.00 ARRIVAL DATE AUG 24 1971

HELIOCENTRIC CONIC

RL 151,65 LAL .00

RP 206,94 LAP -1,84

RC 57,679 GL -10,99

PLANETOCENTRIC CONIC

C3 39,940 VHL S,078

LNCM AZMTM LNCH TIME

90.DO 14 92 28

00,00 IS 4$ 7

TO.O0 1? 9 44

80,DO 18 $0 48

DO°DO 20 2Y 98

SOD,DO 21 39 3?

IlO,OO 82 9 11

D|$TANCE 248,168 EARTH TO MARS

LOL 247,95 VL 35,313 GAL 1,94 AZL 91,88 HCA 77,71 8NA 263,72 (CC ,42609 INC I,BS16 Vl 29,379

LOP 325,86 VP 27,918 GAP 22,12 AZP 90,40 TAL 6,49 TAP 64,20 RCA 151,36 APO 376,07 V2 26,488

GP -1.43 ZAL 81.37 ZAP 176,54 ET$ 204,51 ZAE 170,55 ETE 20,99 ZAC 97,98 ETC 278,63 L¥1 "17,$2

DLA "22,03 RAL $35,41 RAD 6645,6 VEL 12,523 PTM ?,40 VHP 10,919 DPA -17,11 RAP 325,99 DEC 1,6079

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_SSY.2S -IS,T1 G1,66 200,77 192.54 11 25 43 1637.2 -5.90 84,ST

261$,99 "|7,74 71,17 206,05 126,80 16 29 27 t659,9 -2,00 92,81

141|,13 01t,94 |5.12 2$0.19 tE_,24 t? 49 95 1411.1 1.90 39,42

_094,97 "7,24 33,94 2t3,0t 119,05 19 25 41 1099,0 5,13 13,42

|721,44 "$,28 |1,95 214,08 117,82 20 57 39 781,4 6,49 951,10

ISGD,4S .7,24 355,31 213.01 t19.05 21 59 47 $69.4 5.13 334.79

1457,95 -$1,94 344.04 210.19 121.24 22 33 29 457.9 I.go 324.33

DIFFER[NT|AL CGNR£CT|ON8

TDE -.2992 TRA *,724| TC3 ,08$| _U ,0143

RDE -.5563 RRA ,2184 2CS ,0381FAU ,03333

FDE .0102 FRA .3973 FC3 -,7812 BSP 948

8DE .6270 BRA .7563 8C3 ,1100 FSP 102

NXO-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

SGT 793,7 8GR S73,4 9G3 89,2 ST 17,5 iN 26,4 88 9,9

RRT -,028! RRF ,0356 RTF -,5006 CRT ,6914 CR8 -,0451 CGT ,8?$1

8DE 979,I R23 -,0062 RI3 .5010 LSA 29,7 MSA 12.7 9SA 1,!

SG1 794,0 382 573.0 THA 177.57 2L1 29.6 EL2 11.3 ALF 60.68

LAUNCH DATE NAY SO 1971 FLIGHT 7114( 88.00 ARRIVAL DATEA,'AUG 26 1971

HELIOCEH_ RIC CC_tlC DISTANCE 230.269 EARTH TO MARS

RL 151.65 LAL .DO LOL 247.96 VL 35.097 GAL |.95 AZL 91.87 HCA 78.98 3NA 255.99 ECC .10877 INC 1.8680 V1 29.379

RP 206.87 LAP -1.83 LOP 326.93 VP 27,632 GAP 21.98 AZP 90.36 TAL 6.72 TAP 8S.?O RCA 151.33 APO 360.63 V2 26.473

RC 58.203 GL -11,24 GP -1.47 ZAL 91.06 ZAP 175.62 ETS |99.65 ZAE |69.96 EYE 19.03 ZAC 97,90 ETC 278,69 LVI -17.66

PLAN£TOCENTRIC CONIC

C3 34,410 VHL 9,866 DLA -22,36 RAL 335,19 RAD 6648,7 VEL 12,422 PTM 7.33 VHP 10,539 DPA -17.05 RAP 326.28 ECC t,5663

LNCH AZNTH LNCH TIME L-! TIME INJ LAT |NJ LONG INJ RT AGE |NJ AZMTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

50.00 14 39 9 2811.81 "22.53 80.58 199,57 133.08 15 26 D 1811.8 -4.63 63.80

60,00 15 46 25 2632,91 -16.63 69,75 204,85 127,25 16 30 19 1632.9 -,82 51.34

70.00 17 II 5! 2381.73 -10.67 53.52 200.99 122.38 17 51 33 1381.7 3.02 33.80

80.00 Is 53 34 2062.3? -6.19 32,12 211.85 119.27 19 28 IS t062,4 6.22 11,61

90.00 20 31 43 3746,87 -4.18 10.00 212,93 117.99 21 D SD T46.9 ?.ST 3A9.14

IOD.DO 21 36 46 1536.85 -6,|5 353.49 211.85 119,27 22 2 22 536.8 $.22 332.90

110,00 22 11 17 1428,57 -lO,$T 342,44 206.99 122,58 22 35 6 426.6 3,02 322.60

01FFER[NT IAL CCNRECTION$ M|D-COURSE EXECUTION ACCURACY

TOE -,2919 TRA -,7138 TC3 ,1131 2AU ,09Se 3GT 913,6 SGR 579,5 $83 96,0

ROE -,5424 RRA ,212S RE3 ,OSAG rAU ,03489 RRT *,039| RRF .U385 RTF ",!.,2|

F0£ ,O04D FRA ,4101FC3 -,AT19 8SP 991 3GD 998,9 R23 -,0073 R13 o5133

60E ,6113 2RA ,744T 9C3 ,12?4 FSP 111 Sit 914,0 SG2 579,0 THA t77,5|

LAUNCH DATE NAY 30 1971 FLIGHT TIME 90.00

HELIOCENTRIC CONIC DISTANCE 252,610

RL 151.65 LAL ,DO LOL 247,96 VL 34,895 GAL 1,98 AZL 91,05 MCA 80,2A SHA

RP 206.88 LAP -1.83 LOP 328,20 VP 27,401 GAP 21,05 AZF 90,31TAL 6,97 TAP

RC 56.607 GL -11.49 GP "1.51ZAL 90.72 ZAP 174,67 ETS 196.49 ZAE 169.4| EYE

PLANETOCENTRIC CONIC

C3 32,126 VHL $,666 DLA -22,74 RAL 334.93 RAD 6647,8 VEL 12,331PTM 7,28 VHP

LNCH AZHTH LNCH TIME L-! TIME INJ LAT 1NJ LONG INJ RT kSC INJ AZMTH IHJ TIME

50.00 14 39 47 2786.82 -21.36 79.35 198.40 133.58 15 26 13

SO.DO 15 47 39 2808,30 -15,33 88,36 203,87 127,67 16 31 6

70,00 17 13 57 2352.93 -9.79 51.94 207.82 122.88 17 53 9

eg.oo te S? 5 202g,81 -5,0T 30.32 210,71 11g.46 19 30 55

90,00 20 35 35 1712,14 -3.0? 8.06 211.81 118.13 21 4 ?

100,00 81 39 57 1304,26 -5,07 351,69 210,71 119,46 22 5 2

110.00 22 13 23 1399,45 -g,79 340.86 207.82 122,88 22 36 42

OIFFERENT 1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.2?44 TRA -,?D2S TC3 ,1329 9AU ,0630 $GT 832,2 9GR 595.1 SG3 105,3

RDE -.$291RRA ,206? RC3 .0621FAU ,03607 RRT -,0319 RRF .0409 RTF -,$251

FDE -.0020 FRA .4228 FC3 -,9719 8SP 1030 $80 1017,3 R23 -,0076 R]3 .5256

BOE .5960 BRA .?323 BC3 ,1467 FSP 123 $81 832.6 SG2 584.6 THA 1?7.47

ORBIT DETERMINATION ACCURACY

ST 1T,8 IR 26,? 39 S,t

CRT .6065 CK9 ",UJZ7 C|I ,1421

LSA 30,0 NIA |3.D |DA 1,2

ELI 30.0 EL2 ll.6 ALF G0.80

ARRIVAL DATE AUG 29 19TI

EARTH TO MARS

249,19 ECC ,39269 INC t,9546 Vl 29,379

87,22 RCA 151.33 APO 347.04 V2 26.479

17.35 ZAC g7.82 ETC 276.74 LVI -17.99

ID,]76 DPA "16.99 RAP 326.5? ECC 1,5287

PO C$T TIN ]NJ 2 LAT INJ 2 LONG

|786.8 -3.37 62.75

1606.3 .36 50.07

1352,6 4.12 32.39

1029,8 7.30 g.80

T12,1 8,69 347.17

504.3 ?.30 331.17

399,4 4.12 321.27

ORDZT DETERMINATION ACCURACY

8T 18.0 SR 27.0 39 6.3

CRT .6816 CR$ -.1358 CDT .6143

LSA 30,2 MSA 13.3 SIA 1.2

ELI 30.2 EL2 11.8 ALF 60.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUkCN OAT[ HAY SO IgTl

HELIOCENTRIC CONIC

RL 151.95 LAL .00

RP 206,77 LAP "1.88

RC 59.485 GL "11.73

PLANETAXENTRIC CONIC

CS 30.063 VHL 5.483

LNCH AZMTH LNCH TIRE

SO.DO 14 40 20

90.00 1l 48 50

TO,DO 17 18 1

DO.DO 19 0 El

90.00 tO 39 34

tOO.DO 81 43 13

110.00 22 15 28

FLIGHT TIME 92.00 ARRIVAL DATE AUG 30 ItTl

DISTANCE 29S.|SA EARTH TO MARS

LOL |47.98 VL 34.?08 GAL 1,98 AZL 81.84 NCA 01,S1 |NA 24$,10 ECC ,37170 INC 1.8411 Vl £9,379

LOP 329,47 VP 2?,184 GAP 20,53 AZP 00,2? TAb 7,24 TAP 08,75 RCA 151,32 APO 335,0D V2 29,495

GP -1,5S ZAL 80,35 lAP 173,89 ETS 104.28 ZA_ 188,81 ETE 15,84 ZkC 97.74 [TC 278.79 LVI o17.91

OLA "83.10 RAL 534,25 RAO 8847,0 VEL I8.247 PTH 7.1D VHP 0.087 DPA "18,9A RAP 588°85 [CC t.49A8

L-I TIME INJ LAT INJ LONG IRa RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2?88.33 "80,81 70,17 19?,25 134,04 15 80 88 17i8.3 -2.14 81,72

8580.13 -14,43 87.08 808,51 188,05 18 31 51 1530,1 1.51 48.82

8325,03 -0.73 50,40 808,88 183,15 I? 54 45 1383,8 5,E2 50,84

|98T.33 "3,90 80.58 200.50 118.82 10 33 38 087,3 8.3? 7.98

1677,3D -1.05 6,11 810.78 118.88 21 ? 31 877.5 9.T5 845,17

1471.00 -3.80 349,8g 809,58 119,02 88 ? 45 471.8 8.3? 389.35

1370.65 -8,75 539,38 808.08 183,15 22 30 18 370,4 5,22 519.79

OIFVER[NTIAL CCRRECTIONO

TOE -,2664 TRA -,6983 TC3 .1543 8AU ,D674

ROE -*5164 RRA .8012 NO3 ,0655 FAU ,03?54

FD[ -.0095 FRA .4364 FC3-1.0818 06P 1071

8DE .5910 6RA .7209 8C3 .1676 FDP 134

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

3GT 851.3 $GR 590.4 803 111.0 ST 18.8 8R 27.2 33 9.9

RRT -,0348 RRF ,0441 RTF -.5373 CRT ,6752 CR3 °.!854 CST .5815

$08 1036.0 R25 -,0084 RI3 .5370 LiA 30,5 MSA 13,6 39A 1.3

301 85107 302 588°T THA 177.30 ELI 30.5 EL2 IZ.O ALF 6D,83

LAUNCH DATE NAY 30 1971 FLIGHT TIME 94,00 ARRIVAL DATE 9EP I tO71

HELIOCENTRIC CONIC

RL 151.69 LAL .DO

RP 206.74 LAP -1.81

RE 80.233 GL -11.98

PLANETO£ENTRIC CONIE

C3 28.196 VHL 3.310

LNCH AZMTH LNCH TIHE

50.00 14 40 49

80.00 13 49 55

?0.00 t7 18 5

80.00 19 3 40

90.00 20 43 42

100.00 21 46 32

110.00 22 17 32

DIFFERENTIAL CCRRECTIONS

TOE -.2585 TRA -.6834 TC3 .1761 BAU .0713

RDE -.5042 RRA .1958 RC3 .0689 FAU .03913

FOE -.0174 FRA .4499 FC3-1.2015 86P 1122

00E .5668 BRA .7109 8C3 .1890 FSP 146

DISTANCE 257,875 EARTH TO MARS

LOL 847.66 VL 34.328 GAL 8.00 AZL 01.03 HCA 88.70 3HA837,80 ECC .36374 INC 1.R878 Vl 29.379

LOP 350.74 VP 88.941 GAP 80,08 AZP 90.83 TAL ?.52 TAP 00.30 RCA 151,50 APO 384.30 V2 26.489

GP -1.59 ZAL 79,96 ZAP 172.70 [T3 192,63 ZAE 168.48 [T[ |4.48 ZAC 9?,66 [TC 278.84 LVI -17,94

DLA -23.47 RAL 334.34 RAD 6646.3 VEL 12.171 PTH 7.13 VHP 9,491 DPA -16.89 RAP 327.11 ECC 1.4640

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2739.3? -19,07 77.03 196.13 134.46 15 26 2? 1738.4 -.94 60.72

2554.45 -13.33 65.71 201.38 128.39 16 32 33 1554.4 2.64 47.59

2295.40 -7.66 48.88 205.56 123.38 17 56 21 1295.4 8.29 29.34

1964.97 -2.89 26.74 208.51 119.73 19 36 25 965.0 9.42 6.16

1642.35 -.82 4.16 209,65 118.27 21 !1 4 642.4 10.79 343.15

1439.44 °2.89 348.11 208.51 119.73 22 10 31 439.4 9.42 327.52

1342.22 "7.66 337.80 205.56 123.38 22 39 54 342.2 6.29 318.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 871.2 $GR 595.3 SG3 119.4 ST 18.4 SR 27.4 SS 6.7

RRT -,0382 RRF .0473 RTF -,5474 CRT ,6679 CRS -.2358 CST .5490

SGB 1055.2 R23 -.0082 RI3 .5480 LSA 30.7 HSA 13.9 SSA 1.3

6GI 871.8 SO2 594.5 THA 177.21 ELI 30.7 EL2 12.3 ALF 60.69

LAUNCH DATE NAY 30 1971 FLIGHT TIME 96.00 ARRIVAL DATE SEP 3 1971

HELIOCENTRIC CCNIC

RL 151.85 LAL .00 LOL 247.96 VL

RP 206.71 LAP -l.SO LOP 332.00 VP

RC 61.050 GL "12.19 GP "1.63 ZAL

PLANETOCENTRIC CONIC

C3 26.505 VHL 5.148

LNCH AZHTH LNCH TINE

50.00 14 41 14

50.00 15 51 3

70.00 17 20 8

80.00 19 7 3

90.00 20 47 58

|00.00 21 49 55

1/0.00 22 19 34

DIFFERENTIAL CCRRECTION$

TD[ -.2507 TRA -.5711 TC3 .2019 6AU .0?59

ROE ".4925 RRA .1906 RC3 .0719 FAU .04082

FDE -.0286 FRA .4635 FC3-1.3333 BSP 1153

ODE ,5526 8RA .6977 BC3 .2143 FSP 160

DISTANCE 260.749 EARTH TO MARS

34.361GAL 2.03 AZL 91.81HCA S4.0S SNA 233.01 [CC .35073 INC 1.8146 Vl 29.379

26.730 GAP 19.52 AZP 90,19 TAL 7.82 TAP 91.87 RCA 151.28 APO 314.73 V2 26.492

79.55 ZAP 171.68 (T6 191.38 ZA[ 168,06 [T( 13.26 ZAC 97.58 [TC 278.89 LVI -!?.95

DLA -23.83 HAL 334.00 RAO 6645.6 VEL 12.102 PTH 7.08 VHP 9,170 DPA -16.85 HAP 327.37 ECC 1.4362

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2714.99 -17,95 75.93 195.04 134.83 15 26 29 1715.0 .23 59.75

2529.30 -12.29 04,44 200.27 128.69 16 33 12 1529.3 3.74 46.39

2267.41 -6.81 47.40 204.47 123.58 17 57 55 1267.4 7.35 27.86

1932.78 -!.80 24.97 207.45 119.81 lg 39 18 932.8 10.46 4.33

1607.31 .31 2.21 208.62 118.28 21 14 45 607.3 11.84 341.11

1407.26 -1.89 346.34 207.45 119.81 22 13 22 407.3 10.46 325.70

1314.23 -6.Sl 336.32 204.47 123.58 22 41 28 314.2 7,35 316.70

NID-COURSE EXECUTION ACCURACY O_8IT DETERMINATION ACCURACY

8GT 887.5 $GR 599.7 SG3 128.3 ST 18.6 SR 27.6 S$ 7.0

RRT -.0397 flflF .U510 RTF -0_a58 CRT .8523 CR8 -.28S? CSl .5102

$GB 1071.2 R23 ".0103 R13 .5605 LSA 30.9 MDA 14.2 SDA 1.3

SGI 688.1SG2 598.9 THA 177.18 ELI 30.9 EL2 12.4 ALF 60.82

LAUNCH DATE NAY 30 lgTl FLIGHT TIME 98.00 ARRIVAL DATE SIP S 19TI

HELIOCENTRIC CONIC

RL 151,65 LAL ,OO LOL 247.96 VL

RP 208.69 LAP -1,80 LOP 333.27 VP

RC 61.933 GL -12.42 GP -1.68 ZAL

PLANETOCENTRIC CONIC

C3 24.975 VHL 4.997

LNCH AZNTH LNCH TIME

$0,00 14 41 34

60.00 15 52 4

70.00 17 22 g

80,00 1g lO 30

90.00 20 $2 23

100.00 21 53 22

110.00 22 21 35

DIFFERENT ! AL CORRECT IONS

TOE -.242? TRA -.6609 TC3 .2281 6AU ,0801

ROE -,4813 RRA .1856 RC3 .0747 FAU .04281

FOE -.0365 FRA .4?73 FC3-1.4??3 83P 1185

808 .$391 BRA .6864 BC3 .2400 FSP 174

DISTANCE 263.?ST EARTH TO MARS

34,205 GAL 2.03 AZL 91.00 HCA 85.32 8HA 228.70 [CC .33559 INC 1.8014 Vl 29.3?9

26.531 GAP 19,03 AZP 90,15 TAL 8,13 TAP 93.45 RCA 151.27 APO 306.14 V2 26.49§

79.12 ZAP 170,85 (T$ 190.40 ZA[ 167,73 [TE 12,13 ZAC 97.50 [TC 278.93 LV! -17,98

DLA -24.20 RAL 333,65 RAO 6645.0 VEL 12.03g PTH

L-! TZRE INJ LAT

2692.24 "16.86

2304.?4 "11.24

2239.89 -5,57

Ig00.80 ".72

1572.18 1.44

1375.27 -.72

1286.71 -5.57

?.03 VHP 8.860 DPA -16.82 HAP 327.61ECC 1.4110

INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

74.88 193.98 133,18 15 26 26 1692,2 1.38 58,?9

63.21 Ig9.20 128.98 16 33 49 1504.7 4.82 45.21

4§,95 203.41 123.75 17 39 29 1239.9 8.37 26.39

23.22 208.42 11g.85 19 42 10 900.8 11.48 2.51

.23 207.62 !18,25 21 18 33 572.2 12.87 339.05

344.5g 206.42 119.85 22 16 17 375.3 11.48 323.87

334.86 203.41 123.75 22 43 2 286.? 8.37 315.31

M/D-COURSE EXECUT|ON ACCURACY SPRIT DETERMINATION ACCURACY

9ST 905.3 6OR 603.8 SO3 137.? ST 18.7 SR 27.8 SS ?,3

RRT -.0425 RRF ,0549 RTF -,5703 CRT .6551CR9 -.3366 CDT .4721

SOB 1088,2 R23 -.0113 RI3 .5712 LSA 31.D MSA 14.5 $SA 1.4

301 905.9 SG2 802.8 THA 177.08 ELI 31.0 EL2 12.7 ALF 60.g?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUMCH D4T[ N4Y 30 I9?l FLIGHT TINt lDO.O0 ARRIVAL DAYE |EP ? 19?1

HELIOCEHTRtC CCNIC

RL Ill.iS LAL .GO LC_ I4?.RS VL

MP 808.88 LAP -t,?R LOll 334.|4 VP

RC S|,$T9 8L "$R,S3 6P "1.73 ZAL

PLANETOCENTRIC CONIC

C3 23,58R VHL 4.SIS

LNCM AZHTH LNCN TIN£

30,00 14 41 SO

80.00 IS S3 l

TO.00 tT 24 9

80.00 li 14 0

SO.GO 20 98 S9

1O0.DO 21 56 52

$10.00 2e 23 35

DIFFERENTIAL CORRECTION|

TDE -,R348 TRA -.GiRl tC3 ,R64R IAU ,0840

ROE -,4T09 RRA .7808 RC3 ,07?3 /AU .04464

rOE -,0471FRA .4919 PC$-1,i333 ISP IRRS

eOE ,Seed BRA ,8748 l¢$ ,E684 PRP rid

DI3TANC[ RIG,lit EARTH TO HAR9

36.090 SAL l,O8 AZL It,Y9 HCA IS,IS 8HA RRL,SR ECC ,3RTR? IHC I.?9IR ¥| tS.l?9

t8,343 GAP t0,59 AZR 90,tt TAL 8,49 TAP 99,03 RCA ISt.RS ARO R98.40 YR Re.dee

78.S? lAP I_,Sl [TO 109,01 ZAE 187,40 [TE It,OR ZAC R7.42 EYC R78,97 LVi -tY.ST

DLA -R4,97 RAL 333,t? RAO 6t44,4 VEL lt,gOR PTH 1.9l VHP 0.5i3 SPA -IS, TO R4P 3RT,83 [CO t.3901

L;I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH IHJ TIHE PO ClT TIM |HI 2 LAT INJ R LONG

RS?D.I4 -IS,TO T3.S? 1i|.94 139.49 15 RS RO 167D,1 R.49 57.97

R480.RO -tO,RI SI,0R tie.is IRR.RO IS 34 RR 1480.8 5.9T 44,01

321R.g0 -4,IS 44,53 30R,38 123,$9 tS I I 1212,9 9,38 74.95

IOSi.O6 .39 RI.4R 205.43 110.86 19 45 S 889.1 |2.48 .88

1538.96 8,99 30I,RO _OS.SS 218.17 21RR 36 53T.0 13.99 336.97

1343.53 ,3S 34R.$4 e05.43 1|0.89 2R 19 IR 343.5 12.48 322,D5

IRSR,?R "4,93 333.44 20R.39 123.89 22 44 33 239.? 9.)9 313.97

HIDeCOURS[ EXECUTION ACCURACY ONDIT DETERMINATION ACCURACY

8GT 9RI,6 8_ SO?.3 SG3 14Y.e iT Ie.e sR 28.0 38 T.S

RRT -.0433 RRP ,ORS9 RTP -,SOD2 CRY ,647Y CRS ".393R CST .4339

3G1 1103,3 RR3 -,0124 RI3 .3800 LIA 3I,R NiA 14,0 984 |,4

8Gt 9RR,4 96R 801.4 THA 179,97 ELI 31.R ELR I2,S 4LF 81,19

LAUHCH DATE NAY 30 1971 FLIGHT T|NE IOZ.O0 ARRIVAL DATE 3EP 9 1971

NELIOC[NTRIC CCNIC

RL 151.85 LAL .00 LOt 247.98 VL

RP 206.67 LAP -1.77 LOP 335.81 VP

RC 83.888 GL -72.64 GP -1.78 ZAb

PLANETOCENTRIC CONIC

C3 22.318 VHL 4.724

LNCH AZMTH LNCH TIME

50.00 14 42 I

6O.OO 15 55 55

TO.OR 17 ze6

80.00 19 tT 35

sO,GO 21 I 43

100.00 22 0 27

110.00 22 23 33

DIFFERENTIAL CCRR(CT[ON9

TD£ -,2289 TRA -.6401 T¢3 .2830840 ,0977

RD[ -.4605 RRA .1762 RC3 .0?99 FAU .04860

FDE -.o592 FRA .5058 FC5-1.8076 SiP 7259

ODE .3133 ERA .6639 0C3 .2940 FSP 207

DISTANCE 270.111 EARTH TO HAR8

33.921 GAL 2.11 AZL 91.78 HCA 67.88 9HA 221.32 [CO .31672 INC 1.7751 Vt 29.379

R6.168 GAP 18.08 AZP 90.07 TAL 8.77 T4P 98,$3 RCA 151.22 41"0 291.4R V2 26.498

TO,It ZAP 168,54 ET8 786,98 ZAE 18T.28 ETE 10.10 ZAC 97.34 ETC 2?g.oo LVI -17.96

DLA -24.93 RAL 332.87 RAD 6643.9 VEL 11.929 PTH 6.93 VHP 8.2?6 SPA -16.77 RAP 328.04 ECC 1.3613

L-I TIME INJ LAT INJ LONG INJ RT 4SC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

2640.73 -14,75 72.90 191.93 135.77 15 26 ID 1648.7 3,56 56.g?

2457.53 -9.21 60.88 197.13 129.41 76 34 52 1457,5 6.88 42.93

2189.49 -5.95 43,14 201.3? 123.gg IS 2 33 1186.5 10.35 23.53

1637.5g 1.45 19.T5 204.47 119.83 tg 48 12 837,6 73.4G 399,86

1501.60 3.72 338.30 205,73 118.06 21 26 41 501.6 14.89 334.85

1312.06 1.49 541.12 204.47 119.83 22 22 19 312.1 13.46 320.22

1233.31 -3.53 332.08 201.37 123.99 22 46 8 233.3 10.35 312.44

NIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 938.2 $GR 6t0.8 $G3 158.8 ST 18.8 SR 28.1 98 7.8

RRT -.0490 RRF .0694 RTF o.5891 CRT .6394 CR$ -.4380 CST .3936

SGB ttlg.s R23 -.0155 R15 .59gg LSA $1,3 MSA t5.t IRA t.4

8G1 939.0 SG2 609.5 THA 176.84 EL! 31.3 EL2 13,0 ALP 61.44

LAUNCH DATE MAY 30 197/ FLIGHT TIME 104.00 ARRIVAL DATE SEP 11 1971

HELIOCENTRIC CCNIC DISTANCE 273.432

RL 151.65 LAL .OO LOL 247,96 VL 33.792 6AL R,13 AZL 91.79 HCA 89.13 SNA

RP 208.68 LAP -1.T6 LOP 337.08 VP 25.9g7 GAP $7.&2 AZP 90.03 TAL g,_1 TAP

RC 64.958 GL -13.04 GP -1.83 ZAL 7?.74 ZAP 167.43 ITS |89.42 ZA£ |6?.13 [TE

PLANCTOCENTRIC CONIC

C3 21.168 VHL 4.601DL4 -R9.30 RAL 332.4R RAD 6643.4 VEL 11.891PTH

LNCH 4ZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

50.oO 14 42 9 2628,01 -13.73 71.98 190.95 136.02

60.0D 15 54 43 2434.92 -8.R3 39.77 196.14 129.59

?0.OR 17 20 2 2160.65 -2.36 4t.79 200.40 124,0T

8O.O0 19 21 14 1806.36 2.48 IS,D3 203.34 zig,T6 19

go,oo 21 8 46 1466.05 4.85 334.30 204.64 117.90 21

100.00 22 4 9 1280.84 2.48 339.40 203.94 119.76 22

1t0.00 22 R? 20 120T.4T -R,36 330.71 200.40 124.07 22

DIF_ER£NT|AL CCRRECTION3 HID-COURSE EXECUTION ACCURACY

TD[ -.2112 TRA -,42I? TC3 .3270 RAU .0934 36T 945.0 3GR 113.7 IS3 170.3

ROE -,4508 RRA .ITt8 RC3 .0812 FAU .04812 RRT ".0559 RRF .DOTe RTF "._.IT

FOE ".0103 FRA .3210 FC3-I,OgR? 89P list $GB 11Z6,8 R23 -.DOo/ RI3 .6149

B0[ .4gTO BRA .6430 SC3 .3369 FSP 2RS 361 946,1 $62 6t2.1THA 176.42

EARTH TO MARS

218.14 [CC .30686 INC !.7620 Vl 29.3?9

98.23 RCA $31.20 APO 285.08 V2 2s. AgG

9.19 ZAC 97.26 ETC 279.04 LVI -17.95

6.89 VHP 8.001 DP4 "16.?8 RAP 328.24 ECC 1.3484

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LON5

15 23 ST 1820.0 4.60 56.10

16 33 20 1434.9 ?,ST 41.83

18 4 3 IlSD._ 11.30 22.13

31 _D 806.4 14.41 357.03

31 $_ 466.0 15.88 332.71

25 26 280.0 14.41 316.40

47 36 207,5 11.30 311.04

ORBIT DETERMINATION ACCURACY

8T 18.4 SR 28.3 83 8.3

CRT .6220 CR8 ".4719 CIT ._?_U

LSA 31.2 NSA 15.2 SSA 1.5

ELI 31.1 EL2 13.I ALF 62.17

_AUHCH DATE HAY 50 19?1 FLISHT TIME 106,00 ARRIVAL DATE SEP 13 lg71

HELI_(H?R1C CONIC

RL I$t.89 L4L .00

RP 208.70 LAP "I.T3

RC 89.08R GL -13.23

PLANETOCENTRIC CONIC

C3 20.123 VHL 4.499

LNCH AZMTH LNCH TIME

S0.00 14 42 13

8O.OO 15 55 3!

70.00 I? 29 SS

80.00 1g 24 56

go.o0 21 11 $9

100.00 22 ? 49

110.00 22 29 21

DIFFERENT 1AL CORRECTION8

TOE -.2088 TRA -.6149 TC3 ,3508 BAU ,09?0

RD[ -.4419 RRA .1679 RC3 ,0826 FAU .03503

• FOE -.0854 FRA .$336 FC3-2.1964 BSP 1263

BDE .48?5 BRA .6373 6C3 .3604 FSP 245

DISTANCE 276,$35 E4RTH ?0 NARS

LOL 24?.98 YL 33.S?| GAL 2.16 AZL g|.75 HCA g0,35 8HA 2IS.IS ECC ,28T87 INC 1.7489 Vl 29,3T8

LOP 338.33 VP RS.839 GAP 17.17 AZP 89.99 TAL 9,44 TAP 99.84 RC4 151,19 APO 2?8.33 V2 28.484

GP -1.86 ZAL /?.IT ZAP 169.34 (T$ 1ST,g6 ZAE 167.06 ETE 8,2? ZAC ST.18 £TC 2Tg. O? LVI -17.94

DLA -23.63 RAL 332.03 RAD 6642,g VEL ll,eIe PTH 6.86 VHP ?.736 SPA -16.76 RAP 328.41 ECC 1.3312

L-1 TIME INJ LAT INJ LONG |NJ RT A$C INJ 4ZNTH INJ TIME PO CST TIN ]NJ 2 LAT [NJ 2 LONG

2838.08 -IR.7_ T$.0g 1g0.00 138,24 IS 23 41 1836,1 5.63 59.27

2413.10 -?.R8 59.71 lgS.18 12g.79 16 39 44 1413.1 8.81 40.?6

2139.SS -t,St 40,49 lgg.45 124,12 18 S 31 1139.5 12.21 20.?6

1773.38 3,52 18.34 202.$4 119.67 19 54 32 775.8 15.34 355.21

1430.31 5.98 352.29 203.99 117.89 21 35 48 430.3 16.84 330.53

1290.03 3.52 53?.?$ 202,64 lLg.67 22 28 38 290.0 15.34 313.58

1182.36 -1.61 32g.40 1g9.45 124.12 22 49 4 182.4 12.21 30g.67

HID-COURSE EXECUTIOH ACCURACY ORBIT DETERM[NATIOq ACCURACY

SGT 963.2 $GR 616.3 863 192.7 ST 18.6 SR 28,4 $8 8.?

RRT -.0564 RRF .0734 RTF -.6150 CRT .6166 CRS -.5267 CST .3249

SGB 1143.$ R23 -.0128 R13 .6160 LSA 31.4 NS4 15,5 SSA ].S

SG| 964.3 SG2 614.3 THA 176.3g EL1 31.2 EL2 13,3 ALF 62.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 30 19Tt FLIGHT TIME lOG.DO ARRIVAL OA7[ SEP IS tlYl

HELIOCENTRIC CONIC OIGTANCE 290.312 EARTH TO NARS

RL 1SI.RS LAL .DO LOL |4?,gG VL 33.5|? GAL 2,19 AZL G|.74 HCA 91,1i SNA 212,03 ECC .289101NC 1.73S9 Vl 29.379

RP 208.?2 LAP -1.T4 LOP 338.92 VP |5.68? GAP 1G.73 AZP 8g,Rs TAL 9.70 TAP 101.45 RCA 151.16 APO 274.10 V2 28.491

RE 87.285 GL -13.42 GP -1.94 ZAb ?R.79 ZAP 165.22 ETS 187.57 ZA( 167.06 (TE 7.39 ZAC 97.10 ETC 279.09 LVi -17.91

PLANE?OCEN7RIC CONIC

C3 19.1?0 VNL 4.378 DLA -2S,99 RAL 331.60 RAD 6642.5 V[L !1.798 PTN 6.92 VHP ?.48| DPA -16.?6 RAP 328.57 [CC 1.3155

LNCN AZNTH LNCH Tlq[ b-! TIN[ INJ bAT ;NJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

$0.00 14 42 12 2589.91 -11.81 T0.25 189.06 136.43 IS 25 21 1598.9 6.56 54.43

80.00 15 56 14 2392.04 -S,36 5?.69 194.25 129.88 16 36 6 1392.0 9.?2 39.?3

?0.00 17 31 46 2111.14 -.S? 39.20 198,54 124.15 18 6 57 1111.1 13.09 19.41

80.00 19 28 42 174S,10 4.55 14.66 201.?6 119.54 19 ST 48 745.1 16,23 353.40

90.00 21 17 29 1394.29 7.12 350.26 203.18 117.44 21 40 44 394.3 17.79 328.31

100.00 22 11 34 1219.58 4.55 336.03 201.78 119.54 22 31 54 219.6 18.23 314.78

110.00 22 31 12 1157.96 -.6? 322.12 198.54 124.15 22 50 30 158.0 13.09 308.33

DIFFERENTIAL CCRRECTION3 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2010 TRA -.6066 TC3 .3?69 8AU .0989 SGT 978.8 SGR 618.3 SG3 196.1 8T 18.? $R 26.3 SS 9.1

ROE -,432? RRA .1135 RC3 .0834 FAU .03358 RRT -.0614 RRF .0795 RTF -.6180 CRT .6102 CR3 -.5731CRT .2792

FD[ -.1013 FRA .5510 FC3-2.4193 BSP 1310 SGB 1157.9 R23 -.0169 RI3 .GIg2 LSA 31.5 NSA 15.8 3SA 1.R

60( .4?71 ERA .6262 8C3 .3860 FSP 266 301 980.0 SG2 616.6 THA 170.32 ELI 31.3 EL2 13.5 ALF 62.80

LAUNCH OA7E NAY 30 1971 FLIGHT TIN( 110.00 ARRIVAL DATE SEP 17 19?1

HELIOCENTRIC CONIC

RL 151.65 LAL .OO LOL 247.99 VL

RP 206.75 LAP -1.72 LOP 340.89 VP

RC 68.502 GL -13.59 GP -2.00 ZAL

PLANETOCENTRZC CONIC

C3 18.301 VHL 4.278

LNCH AZNTH LNCH TINS

50.00 14 42 9

80.00 15 56 52

70.00 17 33 33

80.00 19 32 33

90.00 21 23 19

100.00 22 15 25

110.00 22 32 59

DZFFERENT ! AL CCRRECTIONS

TDE -.1946 TRA -.3982 TC3 .4043 BAU .1010

ROE -.4242 RRA .1397 RC3 .0836 FAU .05621

FDE -.1174 FRA .3667 FC3-2.6587 BSP 1362

BDE .4668 BRA .6191 6C3 .4129 FSP 288

DISTANCE 283.855

33.451 GAL 2.22 AZL 91.72 HCA 92.93 SNA

25.545 GAP 16.30 AZP 89.91 TAb 10.13 TAP

?6.31 ZAP 164.07 ETS 167,23 ZAE 167.13 ETE

EARTH TO MAR6

210.23 ECC .28110 INC 1.7226 Vt 29.379

103.06 RCA 151.13 APO 269.32 V2 26.487

6.53 ZAC 97.02 ETC 279.11 LVI -17.88

DLA -26.33 RAL 331.15 RAD 6642.1 VEL 11.761 PTH

L-I TINS INJ LAT

2570.52 -10.90

2371,77 -5.48

2087.49 .23

1?15.03 5.55

1357.81 8.25

1189.50 5.55

1134.31 .23

6.79 VHP 7.236 OPk -16.78 RAP 328.71ECC 1.3012

INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LA7 INJ 2 LONG

69.45 188.18 136.61 15 24 59 1570.5 7.48 53.6?

56.71 193.34 129.99 16 36 24 1371.8 10.60 38.73

37.97 197.66 124.15 18 8 21 1087.5 13.94 18,10

13.00 200.95 119.36 20 1 8 ?15.0 17.10 351.59

348.18 202.42 117.14 21 45 57 357.8 18.72 326.04

334.36 200.95 119.38 22 35 14 189.5 17.10 312.95

326.89 197,66 124.15 22 51 54 134.3 13.94 307.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINA710N ACCURACY

SGT 993.3 SGR 620.4 SG3 210.2 ST 18.7 SR 28.6 $3 9.6

RRT -.0636 RRF .0633 RTF -.6220 CRT .6018 CR3 -.6119 CST .2428

SGB 1171.1 R23 -.018? R13 .6234 LSA 31.7 MSA 16.0 83A !.6

SG1 994.6 SG2 018.2 THA 176.17 ELI 31.4 EL2 13.6 ALF 63.05

LAUNCH DATE NAY 30 1971 FLIGHT TINE 112.00 ARRIVAL DATE SEP 19 1971

HELIOCENTRIC CONIC DISTANCE 287.457 EARTH TO MARS

RL 151.85 LAL ,00 LOL 247.96 VL 33.351GAL 2,24 AZL 91,71HCA 94,20 SNA 208,03 [CC ,2?364 INC 1.?096 vt 29.379

RP 206.79 LAP -!.71 LOP 342.16 VP 25.409 GAP 15.68 AZP 89.87 TAL 10.47 TAP 104.67 RCA 131.11APO 264.96 V2 26.483

RC 89.791GL -13.73 GP -2.07 ZAL 75.83 ZAP 162.90 [Y3 106.93 ZAE 167.28 ETE 5.67 ZAC 96.94 ETC 279.13 LVI -17.84

PLANETOCENTR|C CONIC

C3 17.509 VHL 4.184 DLA -26.66 RAL 330.71 RAD 6641.? VEL tl.726 PTH 6.75 VHP ?.000 OPA -16.81 RAP 328.82 ECC 1.2881

LNCH AZNTH LNCN 71ME L-I TINS INJ LAT |NJ LONG INJ RT ARC ZNJ AZMTH ZNJ TIN( PO CST TIN INJ 2 LAT ]NJ 2 LONG

50.00 14 42 1 2552.93 -10.03 68.69 187.32 136.76 15 24 34 1552.9 8.35 52.92

60.00 15 57 26 2352.32 -4.62 55.77 192.47 130.08 16 36 39 1352.3 11.43 37.76

70.00 J7 35 17 2064.63 1.10 36.78 196.80 124.14 18 9 42 1064.6 14.75 16.83

80.OO 19 36 27 1685.37 6.54 11.35 200.16 119.20 20 4 32 685.4 17.94 349.78

90.00 21 29 32 1320.68 9.40 346.06 201.70 116.79 21 $1 33 320.7 19.63 323.70

100.00 22 19 19 1159.84 6.54 332.72 200.16 119.20 22 38 39 159.8 17.94 311.15

110.00 22 34 43 1111.45 l.ID 325.70 196.80 124,14 22 53 15 111.4 14.75 305.74

Ol FFERCNT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERNI NATION ACCURACY

TDE -.1883 TEA -.5688 TC3 .4317 BAU .1029 SGT 1005.4 $GR 621.9 SG3 225.1 ST 18.T SR 28.7 33 10.1

ROE -.4162 RRA .liED Re3 .0831FAU .05898 RRT *.0396 RRF .UGI? RTF -._.58 CRT .5939 CRS ".6491 CSl .CUSS

rOE -.1348 FRA .$622 FC3-2.9163 BSP 1395 SGB 1182.2 823 ".0216 Rt3 ,6273 LSA 31.8 NSA 16.2 SSA 1.7

BDE .4588 ERA .6091BC3 .4597 FSP 312 SGI 1006.9 302 619.5 THA 176.03 EL1 51.4 EL2 13.8 ALF 65.34

LAUNCH OATE NAY 30 1971 FLIGHT TIME 114.00 ARRIVAL DATE SEP 21 1971

HELIOCENTRIC CONIC DISTANCE 291.112 EARTH TO MARS

RL 151.65 LAL .00 LOL 247.96 VL 33.258 GAL 2.27 AZL 91.70 HCA 95.47 3NA 200.02 ECC .26667 INC 1,6965 Vt 29.379

RP 206.84 LAP -1.69 LOP 343.43 VP 23.260 GAP 15.46 AZP 89.84 TAL 10.82 TAP 106.28 RCA 151.08 APO 260.97 V2 2S.477

RC 71.130 GL -13.60 GP -2.13 2AL 75.35 ZAP 101.70 [T3 186.66 ZAE 167,30 ST( 4.79 ZAC 96.67 ETC 279.14 LV! -17.79

PLANETO¢ENTRIC C(_I|C

C3 16.784 VHL 4.097 DLA -26.97 RAL 330.26 RAD 0641.4 VEL !1.697 PTH 6.73 VNP 6.773 DPA -16.85 RAP 328.92 ECC 1.2762

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ Z LONG

30.00 14 41 50 2336.16 -9.20 67.96 186.40 136.89 15 24 6 1536.2 9.19 52,21

60.00 15 5737 2333.72 -3.61 54.68 191.63 130.15 16 36 SO 1333.7 12.22 36.63

70.00 17 36 5? 2042.60 1.95 35.03 195.96 124.11 18 11 0 1042.6 15.$2 IS.59

80.00 19 40 23 1636.14 7.31 9.?2 199,40 119.98 20 8 l 656.1 18.73 34?.99

90.00 21 36 IS 1282.59 10.56 343,66 201.02 116.39 21 57 37 282.6 20,53 321.27

tO0.O0 22 23 1? 1130.Gt 7.51 331.09 199.40 118.96 22 42 7 130.6 18.T5 309.36

110,00 22 36 23 1099.42 1.93 324.33 193.98 124.11 22 34 33 89.4 15.$2 304.50

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE *.1818 TRA -.5?94 TC3 .4993 DAU ,104? SGT 1016.3 SGR 623.1SG3 241.1 ST 18.7 SR 28.8 SS 10.8

RDE -.4086 RRA .1325 RC3 .0819 FAU .06197 RRT -.0743 RRF .0991RTF -.6296 CRT .5851CR$ -.6636 C$T .I?OS

FDE -.1539 FRA ,$992 FC3-3.1964 BSP 1424 SGB 1192.1 R23 -.0245 R13 .6313 LSA 31.9 NSA 16,4 SSA I,?

B06 .44?2 6RA ,5991 6C3 .4663 FSP 338 SGI 101?.9 SG2 620.4 THA 175,84 ELI 31.4 EL2 13.9 ALF 63.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 30 16?1

N[LIOCEMTRI¢ CONIC

RL 151.65 LAL .00

RP 206.90 LAP -1.67

RC 72,517 GL -14,03

PLANETOCENTRIC CONIC

C3 16.122 VHL 4.015

LNCH AZMTH LNCH TIM E

50.00 14 41 56

AO.OO tS 56 23

70.00 17 38 33

80.00 19 44 26

90.00 21 45 37

100.00 22 27 18

110.00 22 57 59

FLIGHT TIME 116,00 ARRIVAL 0ATE 6EP 23 1671

OIITANCE 294,8|7 EARTH TO MAR8

LQA. 247,9l VL 33.17| iAL |+30 AZL 91,66 HCA 96,73 6HA 204.86 ECC ,26018 [NC t,6632 Vt 2S.SYO

LOP 344.79 VP 25.136 GAP 15,06 AZP 69,80 TAL 11.16 TAP IO7oR9 RCA 151.06 APO 237.31 V2 26.479

6P "2,20 ZAL 74,88 ZAP 180.46 ET3 136o43 ZAE 167.79 ETE 3.89 ZAC 65.79 ETC 279.15 LVI °|7.74

OLA -27°2? RAL 329.81 RAD 6641,1 VEL 11.669 PTH 6.71 VHP 6.S55 DPA -16.90 RAP 328.99 ECC 1.2653

L-I TIME INJ LAY INJ LONG INJ RT A$C IHJ AZHTH INJ TIME PO ¢67 TIN INJ 2 LAT INJ Z LONG

2520.21 -6.41 67.28 183.67 137.00 15 23 36 1520.2 9.98 51.52

2515.96 -3.93 $4.03 190.61 130.21 16 36 59 1316.0 12.98 35.94

2021.45 2.75 34.52 195.10 124.06 18 12 14 1021.5 16,26 14.39

1627.37 6.46 8.11 198.66 118.74 29 11 33 627.4 19.53 346,21

1243.02 11.75 341.56 200.41 115.91 22 4 20 243.0 21.43 318.71

1/01.84 8.46 329,47 198.65 !18.74 22 45 40 101.8 19.53 307.58

1068.27 2.75 323.44 195.18 124.06 22 55 47 68,3 16.26 303.30

DIFFERENTIAL CORRECTIONS

TOE -.ITS? TRA -.3697 T¢3 .4659 BAU .1061

ROE -.4013 RRA .1492 RC3 .0798 FAU °06514

FOE -.1729 FRA .6159 FC3-3.4950 BSP 1450

ROE .4380 BRA .3869 BC3 .4924 FSP 366

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1025,4 $GR 624,0 SO3 238.2 ST 18.6 SR 28.9 66 11.2

RRT ",0789 RRF .1062 RTF *,6326 CRT .5772 CRS -.7128 CST .1396

SG8 1200.4 623 -.0274 R13 °6343 LSA 32,0 MSA 16,6 666 1.6

SO1 1027.3 SO2 620.9 THA 175.66 ELI 31.4 EL2 14.0 ALF 64.09

LAUNCH DATE NAY 30 1971 FLIGHT TIM( 1|8,00 ARRIVAL DATE SEP 25 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 206.96 LAP -1.69

RC 73,950 GL -14o16

PLANETOCENTRIC CONIC

C3 15.515 VHL 3.939

LNCH 4ZNTH LNCH TIME

50.00 14 41 19

60.00 15 $8 45

?0,00 17 40 4

60.00 19 48 31

90.00 21 51 66

100.00 22 31 22

110.00 22 39 30

DISTANCE 296.566 EARTH TO MARS

LOL 247,96 VL 33.089 GAL 2,32 AZL 91,67 HCA 95.00 $MA 202,46 ECC ,25412 ]NC 1,6T00 Vl 29.379

LOP 345,96 YP 25.042 GAP 14.6T AZP 6g. TT TAL 16,49 TAP 109.46 RCA 151.04 APO 233,99 V2 26.462

GP -2°28 ZAL 74.42 ZAP 159.24 ET8 186,21 ZAE 166.13 ETE 2.94 ZAC 96.71 ETC 279.15 LV! -17,67

DLA -27.55 RAL 329.36 RAD 6640.8 VEL 11,646 PTH 6.68 VHP 6.344 DPA -16.96 RAP 329,03 ECC 1.2553

L-I TIME INJ LAT ]NJ LONG IHJ RT ASC IHJ AZHTH INJ TIME PO C6T TIM ZNJ 2 LAT INJ 2 LONG

2505.09 -7.65 66.64 184.89 137.10 15 23 4 1505.1 10.75 S0.86

2299.12 -2.29 53.22 190.03 139.25 16 37 4 1299.1 13.69 35.08

_001._1 3.52 55.46 194.42 $23.gg 16 13 25 1001.2 IG.gS 13.23

1599.09 9.38 6.51 t97.99 116.46 20 15 19 399.1 20.27 344.44

120t,06 12.98 539.10 199.86 115.34 22 11 57 201.1 22.33 315.97

1073.56 9.38 327.86 197.99 116,46 22 49 16 73.6 20.2? 505.81

1048.03 3.52 322.36 194.42 123.99 22 56 56 48.0 16.95 302.15

DIFFERENTIAL CORRECTIONS

TOE -.1693 TRA -.9604 TC5 .$108 IL_ .|07|

ROE ".3943 RRA .t463 RC3 .D?_g FAD .0_849

FOE -.t945 FRA .6343 F¢3"3.SZ|e BSP 1465

6DE .4291 6RA .5791 BC3 .5165 FSP 396

LAUNCH DATE NAY 30 1971

HELIOCENIR|C CON|C

HID'COURSE EXECUTI(_N ACCURACY ORBIT O_TERNINATION ACCURACY

5GT 1933.3 3GR 624.6 5GS 2?6.3 ST 18.5 86 28.9 68 11.0

flRT -.0649 RRF .1646 flTF -.6350 CRT .5676 Cfl6 -,7410 CST .1099

SOB 1207,4 623 -.0305 613 .6372 L$A 32,2 HSA 16.7 66A 1.6

661 1035.5 $G2 621,1 ?HA 175.41 ELI 31,3 EL2 14.1ALF 64.55

FLIGHT TIME 120.00 ARRIVAL DATE SEP 27 1971

DISTANCE 302.354 EARTH TO MARS

flL 1SI.GS LAL .00

RP 207.04 LAP -1.64

RC 73,426 GL -14,27

PLANETOCENTRIC EON|¢

C3 14.960 VHL 3.866

LNCH AZMTH LNCH TIME

SO.O0 14 40 59

60.00 15 59 3

70.00 I? 41 29

SO.O0 19 52 38

90.00 22 I 46

100,00 22 3S 30

110.00 22 40 56

LOL 247.96 VL IS.01| GAL 2.54 AZL 91.66 flCA 99.27 INk 209.94 ECC ,24648 INC 1.6566 Vl 2g.STg

LOP 347.23 VP 24.931 GAP 14.28 AZP 89.73 TAL 11.82 TAP !11.08 RCA 151.01 APO 250.87 V2 26.454

GP -2,33 ZAL 73.97 2AP 137,96 ET3 186.02 ZAE 168.59 ETE 1.93 ZAC 96.64 ETC 2?9.15 LVI -!?.S9

DLA -27.82 RAL 328.92 RAD 6640.5 VEL 11.619 PTH 6.66 VHP 6,142 DPA -17.03 RAP 329.05 ECC !.2462

L-I TIME INJ LAT ]NJ LONG INJ RT ASE ]NJ AZHTH IHJ TIN[ PO CST TIM [NJ 2 LAT |NJ 2 LONG

2490,80 -6,94 66.03 184.14 137.19 15 22 30 1490.8 11.44 50.24

2283.16 -1.59 52.46 159.27 150.27 16 ST 6 1263.2 14.36 34.2T

1981.92 4.26 32.45 195,69 123.92 18 14 31 981.9 17.51 12.t2

1571.33 10.27 4.94 197.34 118,19 20 18 49 371.3 20.98 $42.68

1154.89 14.51 336.36 199,39 114.65 22 21 1 154,9 23.25 312.90

1045.80 10.27 326,31 197.34 118.19 22 52 56 45.8 20.98 304.05

1028.74 4.25 321.37 [95.69 123.92 22 58 4 28.7 17.61 301.04

DIFFER ENT ]AL CC_R ECT] ONS

TDE -,1640 TRA -.5506 TC3 .$326 6AU .1076

ROE -.3677 ERA .1432 RC5 ,0731 FAD .07204

FOE ".2162 FR& .692T FC_'4.1$gS SSP 1462

30E .4209 ERA .5692 6C3 .5379 FSP 428

LAUNCH DATE MAY 30 197|

HELIOCENTRIC CONIC

RL 131.65 LAL .00

RP 207.12 LAP -1.62

RC 76.944 6L -14.36

@LANETOCENTRIC CON|C

CS 14.450 VHL 3.801

LNCN AZNTH LNCH TIHE

50.00 14 40 37

60.00 15 59 17

70.00 17 42 49

80.00 19 56 48

gG.OO 22 14 45

100.00 22 39 39

110.00 22 42 13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIHATION ACCURACY

3_T 1039,4 3_ 624.R $63 295.5 ST 18.4 SR 28.9 33 12.4

RRT -,0901 RRF .1234 RTF -,_56 CRT .5608 CRS -.7647 Cll .08_Z

3_6 1212,6 RZ3 -.0345 613 ,6363 LSA 32,3 _6A 16.6 SSA 1.9

361 1041.8 362 620,9 THA 175,19 ELI 31.3 EL2 14.1 ALF 64.89

FLIGHT TIRE 122.00 ARRIVAL DATE S£P 29 1971

DI6TANCE 306,180 EARTH TO MARS

LOL 647,96 VL 3_,941 GAL 2.37 AZL 91,64 HCA 100.53 6HA 199.51 ECC .24322 INC 1.6432 Vl 29.379

LOP 348,49 VP 24.826 GAP 15.91 AZP 89,70 TAL 12.13 TAP 112.66 RCA 150.99 AFO 248.04 V2 26.444

GP -2.43 ZAL 73.54 ZAP 156.66 (TS 185.85 ZAE 169.0g ETE .82 ZAC 96.57 ETC 279.14 LVI -17.51

DLA -28.07 HAL 328.49 RAD 6640.3 VEL 11.598 PTH 6.64 VHP 5.948 DPA -17.12 RAP 329.05

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT

2477.33 -6.27 63,46 183.42 137.26 15 21 34 1477.4 12.10

2268.11 -.92 51o74 188.55 130,2g 16 37 5 1268.1 14.99

1963.62 4,95 31.49 192,98 123.84 18 15 32 963.6 18.22

1544.13 !1.14 3.39 196.71 117.88 20 22 32 544.1 21.66

10gg.19 15.87 3_,01 lgg.06 113.72 22 3S S gg.2 24.29

1018.60 11.14 324.?6 1g6.7! 117.88 22 56 38 18,6 21.66

1010.44 4,95 320,41 192.96 123.84 22 59 6 10.4 16,22

OIFFERENTIAL CCRRECTION6

TDE -.1584 TRA -.5413 TC3 .5933 BAU ,1077

ROE ".3813 RRA .1404 RC3 .0683 FAU .07578

FOE -,23g7 FRA .672t FC3-4,5405 B6P 1491

ODE .4129 BRA .5593 5C3 ,55?3 FSP 461

MID-COURSE EXECUTZ(_ ACCURACY

SGT I043.6 SGR 624.9 SG3 315.9

RAT -.0963 RRF .1330 RTF -.6363

SGB 1216.4 R23 -.0384 613 .6392

$61 1046.2 $_2 620,4 THA 174.g0

ECC 1.2378

INJ 2 LONG

4g.6§

33.50

11.06

340,96

309.15

302.31

299.97

O66|T DETERHINATION ACCURACY

ST 18,3 SR 29.0 SS 13.1

CRT .3528 CRS -.7866 CST .0568

LSA 32.5 MSA 16.9 6SA 1.9

ELI 31.2 EL2 14.2 ALF 65.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ NAY SO 1971

MEL|O(ENTRIC C_NIC

RL IS1.65 LAL .00

RP IOT.Et LAP -I.90

RC 78.502 GL "14.4T

PLAM_TOCENTRIC CONIC

C5 IS,982 VML S,739

LNCM AZNTH LNCM TINE

50.00 14 40 12

60.00 15 sg 26

TD.00 17 44 2

80.00 20 D 59

66.69 22 52 0

100.00 22 45 51

110.00 22 43 28

FLIGHT TIM( 124,00 ARRIVAL DATE OCT I liYl

DISTANCE 3IO,O3R EARTH TO MARl

LOL 14T.69 VL 32.874 GAL E.39 AZL J|.13 MCA 101.79 IMA 198,20 ECC .R3832 INC 1.6297 Vl 26.3T9

LOP 349,79 UP 24.725 GAP 13,S4 AZP 89,17 TAL 12,44 TAP I14,24 RCA 150,97 APO 245.43 V2 26.433

GP -2,52 ZAL T3,II ZAP 155,33 [TS 185.68 ZA[ 169,97 ET[ 359,59 ZAC 96,49 ETC 279.13 LV! -1?.41

DLA -28.31 RAL 326.0? RAO 6640.0 VEL |1.$70 PTH 6.92 UHP SoT9] DPA "I?.5Z RAP 329.01 ECC I.Z3Ol

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIN[ PO CST TIM IN] 2 LAT IN] 2 LONG

2464.?3 -5,64 14,93 182,73 13T,32 15 21 17 1464,? 12.72 49.10

2253.97 -.30 51.D6 187.8S 130.30 16 37 O 1254.0 15.58 32.77

1946.35 5.61 30.58 192.31 123.75 18 16 28 946.3 18.Tg ]O.O5

1517.52 11.99 1.87 196.13 117.55 20 29 17 517.5 22.30 339.23

1030.44 18,64 329.20 19g.29 111.70 22 49 tO 30.4 25,96 104.56

6280.DS il.gg 301.14 196.13 117,55 24 28 31 5280.0 22.30 2?8.50

6281.20 5.61 297.41 1g2.31 ]23.75 24 28 10 528].2 18.79 276.8T

DIFFERENTIAL CORRECTIONS

TOE -.1536 TRA -.5320 TC3 ,5700 BAU .1072

ROE ".3752 RRA .1379 RCS ,0623 FAU .07979

FOE -.2643 FRA .6919 FC3-4.9406 BSP 1495

BOE .4055 BRA .3496 BC5 ,5754 FSP 497

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

9GT 1046.2 SGR 624.7 893 337.6 ST 18.2 8R 29.0

RRT -,1024 RRF ,1432 RTF -.6348 CRT ,5465 CR8 -.8060

SGB 1218,5 R23 -,0432 R13 .6382 LSA 32.7 HSA 17.0

SGt 104g.2 $92 619.7 THA 174.62 EL! 31.1 EL2 14.2

LAUNCH DATE MAY 30 1971

ACCURACY

88 15.8

CST .0316

5SA 2.0

ALF 65.6T

• FLIGHT TINE 126.00 ARRIVAL DATE OCT 3 1971

DISTANCE 316.929 EARTH TO MARS

2.40 AZL 91.62 HCA 103.05 SMA !96.99 ECC .23375 INC 1.6160 Vl 29.3T9

AZP 89.63 TAL 12.74 TAP 115.79 RCA 130.94 APO 243.04 V2 26.422

ETS 185.53 ZAE 170.31 ETE 358.19 ZAC 96.42 ETC 279.11 LVI -17.50

VEL 11.559 PTH 6.60 VHP 5.58] DPA -17.34 RAP 528.95 ECC 1.2230

IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

182.0T 137.37 15 20 58 1452.9 13.30 48.58

187.19 130.30 16 36 52 1240.8 16.13 32.08

391.66 123.65 18 17 19 930.1 19.33 9.09

195.57 117.21 20 30 3 491.6 22.91 337.54

198.48 111.75 22 27 4 g3.3 26.25 309.23

195.57 ]17.21 24 32 17 5254,1 22.gl 276.81

191.66 123.65 24 29 0 5265.0 lg.33 275.91

HELIOCENTRIC CONIC

RL 131.63 LAL .00 LOL 247.96 VL 32.811 GAL

RP 207.31 LAP -1.57 LOP 351.02 VP 24.690 GAP 13.]9

RC 80.098 GL -14.34 GP -2.61ZAL 72.71ZAP 153.97

PLANETOCENTRIC CONIC

¢3 13.552 UHL 3.681DLA -28.52 RAL 327.66 RAD 6639.8

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG

50.00 14 39 45 2452.94 -5.05 64.43

60.00 15 39 31 2240.75 .28 50.43

YO.OO 17 45 8 1930.]2 6.22 29.73

80.OO 20 5 11 1491.56 12.80 .37

86.11 22 8 51 1093.35 18.94 333,94

tO0.O0 22 48 3 6254.07 12.80 299.64

110.00 22 44 35 6264.98 6.22 296.55

DIFFERENT IAL CCRRECTION5 HID-COURSE EXECUTION ACCURACY

TOE -.1492 TRA -.5228 TC3 .5830 BAU .1061 SGT ]046.8 SGR 624.4 SG3 360.6

RDE -.5694 RRA .1355 RE3 .0552 FAU .08403 RRT -.]091RRF .1545 RTF -.6323

FDE -.2904 FRA .7138 FC3-3.3679 BSP 1500 SGB 1218.8 R23 -.0487 R13 .6362

BDE .3984 BRA .5400 BC3 .5857 FSP 537 SG1 1050,2 SG2 618.6 THA 174.29

LAUNCH DATE MAY 30 1971 FLIGNT TIHE 126,00

HELIOCENTRIC CCNIC DISTANCE 317.846

RL 151.65 LAL .00 LOL 247.96 VL 32.753 GAL 2.42 AZL 91.60 HCA 104.32 SMA

RP 207.42 LAP -1.55 LOP 352.28 UP 24.538 GAP 12.84 AZP 89.60 TAL 13.02 TAP

RE 81.T30 GL -14.61GP -2.70 ZAL ?2.33 ZAP 152.58 ETS 185.39 ZAE 171.02 ETE

PLANETOCENTRIC CONIC

C3 13.157 VHL 3.627 OLA -28.72 RAL 327.27 RAO 6639.6 VEL 1|.342 PTH 6.59 UHP

LNCH AZNTH LNCN TIME L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZNTH IN] TIME

50.O0 14 39 16 2441.97 -4.50 63.97 181.44 137.41 15 19 58

60.00 15 59 52 2228.46 .82 49.85 186.55 130.29 16 36 41

70.00 17 46 7 1914.99 6.79 28.93 191.04 123.55 18 18 2

80.00 20 9 23 1466.31 13.58 558.90 195.05 116.85 20 33 49

84.76 21 56 10 t122,89 19.23 336.22 197.T1 111.75 22 14 53

tOO.DO 22 52 14 6228.83 13.58 298.17 195,05 116.85 24 36 3

liD.DO 22 45 34 8249.85 6.79 295.75 191.04 123.55 24 29 43

DIFFERENTIAL C_RECTIONS MID-COURSE EXECUTION AccuRACY

TDE *.1452 TRA -.5134 TC3 .5913 6AU .1044 SGT 1045.0 SGR 623.7 593 384.8

ROE -.3638 RRA .1333 RC3 .0470 FAU .08843 RRT -.1159 RRF .1682 RTF -._.79

FOE -.3169 FRA .7358 FC3-5,8203 63P 1496 SGB 1217.0 R23 -.0547 R13 .6326

6DE .3917 BRA .3304 BC3 .5934 FSP 579 891 1048.8 392 617.3 THA 173.94

LAUNCH OATE NAY 30 1971 FLIGHT TIME 130.00

HELIOCENTRIC CONIC

RL 131.89 LAL .OO

NP 207.54 LAP -1.53

RC 63.399 GL -14.67

PLANETOCENTRIC CONIC

C3 12.792 VHL 3.57?

LNCH AZHTH LNCH TIN[

50.00 14 38 46

60.00 15 59 29

70.00 17 46 58

80.00 20 13 32

83.78 21 46 42

100.00 22 56 24

110.00 22 46 24

O_61T DETERMINATION ACCURACY

ST 18.1 SR 29.0 SS 14.5

CRT .5407 CRS -.8231 CST .0090

LSA 32.9 MSA 17,1 SSA 2.0

EL1 31.1 EL2 14.2 ALF 66.01

ARRIVAL DATE OCT 5 1g71

EARTH TO MARS

195.88 ECC .22950 INC ].6023 V] 29.379

117.34 RCA 150.92 APO 240.83 V2 26.409

356.54 ZAC 96.35 ETC 279.08 LU! -17.18

5,408 OPA -17,47 RAP 328.86 ECC 1.2165

PO CST TIM IN] 2 LAT IN] 2 LONG

1442.0 13.84 48.09

1228.5 16.64 31.44

915.0 1g.82 8.19

466.3 23.47 335.88

122.9 26.51 311.46

5228,8 23.47 275,16

5249.8 19,82 275.02

ORBIT DETERMINATION ACCURACY

ST 18.0 SR 29.0 S$ 15.2

CRT .5_62 CNS -.817T CS! -.oil4

LSA 33.1 NSA 17.1 SSk 2.1

ELl 31.0 EL2 14.2 ALF 66.30

ARRIVAL DATE OCT 7 1971

OISTANC[ 321.789 EARTH TO MARS

LOL 247,96 VL 32.691 GAL 2.44 AZL 91.59 HCA 105.59 INA lg4.B5 ECC .22594 INC 1.5884 Vl 29.379

LOP 333.54 VP 24,45] GAP 12.50 AZP 89.57 TAL 13,29 TAP 118,87 RCA 150.90 APO 238,80 V2 26.395

GP -2,?9 ZAL 71.g? 2AP 151.16 ET8 ]85.26 ZAE 171.79 ETE 354.55 ZAC 96.28 ETC 279.05 LVI -17.03

ECC 1.2105

INJ 2 LONG

47.64

30.84

7.36

334.26

312.96

273.54

274.18

ORBIT DETERNINAT10N ACCURACY

ST 17.9 SR 28.g SS 16.0

CRT .5329 CRS -.8508 CST -.0333

LSA 33.4 NSA 17.1 SSA 2.1

EL1 30.9 EL2 14.2 ALF 66.52

OLA -28.g0 RAL 326,90 RAD 6639.3 VEL 11.527 PTH 6.5T VHP 5.243 DPA -17.61 RAP 328.73

L-I TIHE IN] LAT IN] LONG IN] RT ARC IN] AZNTH IN] TIME PO C5T TIN IN] 2 LAT

2431.82 -3.gg 63.54 180,85 157.45 15 19 18 1431.8 14,33

221T.09 1.32 4g.30 185.95 130.28 16 36 26 121T.1 17.10

1900o97 T.32 28.18 190.45 123.45 18 18 3g g01.D 20.27

144].88 14.33 357.4T 1g4.56 116.48 20 37 34 441.9 24.01

1142.55 19.50 337.78 I96.98 ]11.76 22 5 4S 142.5 26.76

6204.39 14.33 296,74 194.36 116.48 24 39 48 3204.4 24.01

6239.83 T.32 2g5.01 190.45 123.45 24 30 20 5235.8 20.27

D|FFERENTIAL CORRECTIONS

TDE -.1419 TRA -.5045 TC3 .5960 BAU .1021

MDE -.3989 RRA .1513 RC3 .03T5 FAU .093]5

FOE -.3452 FRA .7597 FC3-6.3043 BSP 1483

BOE .3899 BRA .5213 BC3 .5972 FSP 622

MID-COURSE EXECUTION ACCURACY

SGT 1042.0 SGR 623.0 SG3 410.5

RRT -.1229 RRF .1792 RTF -.6222

SGB 1214.0 R23 -.0620 R13 .6277

SG1 ]046.5 SG2 613.7 THA 173.56
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 30 1971

N[L|OC[NTIIC C_IC

RL tit,iS LAL ,DO

RP |07,86 LAP -l.Sl

RC 86,t04 GL -14.Tt

PLANETOCENTR|C CONIC

C3 22.416 VHL S.$26

LNCN AZNTN LNCH TIN[

SO.DO 14 38 14

SO.0O IS 59 22

70.00 1? 47 40

80.00 20 17 38

86.02 21 39 8

100.00 23 0 30

IIO,OO 22 4? ?

FLIGHT TIN[ 132.00

OIETAN¢[ 325.757

LOL 84Y,94 YL 3t.64Y GAL 1.4S AZL It,ST HE* t01.03

LOP 314,80 VP E4,317 GAP |2,1? AZP 39,54 TAL 13,55

GP "E.S9 ZAL Tt,6t ZAP tAt,TO ST6 263,23 ZA[ rYE,62

OLA -29.06 RAL 320,34 RA0 6639.3 VEL 11.§!2 PTH 6,50

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2426,44 "3,52 13,13 130,28 137,48

2206,60 1.76 40,00 133,37 130.17

ISIS,04 7.80 27,49 139,89 125,36

1418,26 |3.04 35E,08 194,10 |16,10

1156,66 19,74 331,93 196.29 1/1.76

0160,74 11.04 293,33 |94.10 116,10

022E,90 7,30 E94,36 139,$9 123,36

ARRIVAL DATE OCY I llYl

EARYN TO NAIl

SNA 103.0D (CC .t1106 INC t.SY4S Vt t6.1Yt

TAP 120.36 RCA 150,11 APO E3i,il V6 26.311

ETE 3S6.D6 ZAC 06.62 ETC 679.01 LVI -56.91

VMP 5,064 DPA "17.77 RAP 328.1? [CC 1,2050

INJ TIME PO CIT TIN INJ E LkT IMJ 2 LONG

13 13 30 1426,4 14.79 47.22

16 36 6 1696,6 17,53 30.29

16 19 8 681,0 2D,69 6.36

20 41 16 418,2 24,50 336.86

21 38 25 156.T 26,98 314.05

64 43 31 6180,7 24.50 271.9I

24 30 40 5222,9 20,69 273.40

DIFFERENT |AL CC_RECTION8

TOE -.1302 TRA -.4860 TC3 .6230 BAU .1040

R_ -.353S NRA .1261 RE3 ,026D FAU .09838

FDE -.5802 FRA .??7! FC3-6,8373 BEP 135S

• god .3787 ERA .S029 BC3 ,6243 FEP 660

MID-COURSE EXECUTION ACCURACY

8GT 1026,3 SGR 6E2,E 363 430.3

RRT -,1384 RRF .1937 RTF -,4330

SOD 120D.2 R23 -.0599 Rt3 .0395

SGl 1031,8 SO2 613,2 THA 172.67

LAUNCH OATS NAY SO 1971 FLIGHT TIM( 134.00

HELIOCENTRIC CONIC

RL 181.65 LAL .DO

RP 207.80 LAP -1.46

RC 86.845 CA. -14.74

PLANETOCENTRIC CONIC

C3 12.146 VHL 3.486

LNCH AZNTH LNCH TINS

SO.D0 14 37 41

60.00 15 59 10

70.00 17 48 13

80.00 20 21 34

82,41 21 33 2

100.00 23 4 26

/10.00 22 47 40

DISTANCE 329,746

L_.. 247,96 VL 32,600 GAL 2,46 AZL 91,56 HCA tOO,D9

LOP 356.05 VP 24,287 GAP 11,64 AZF 69,52 TAL 13,79

GP -3.00 ZAL 71.31 ZAP 148.21 ETS 185.01 ZAE 175.50

DLA -29.20 RAL 326.21 RAD 6659.1 VEL 11.499 PTH 6.55

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2413,90 -3.09 62.79 179.75 137.50

2197,09 2,20 48.35 184.88 130.25

1876,35 8,24 26.47 189.55 123,26

1395.88 15,71 354.75 193.67 115.72

1166o72 19,97 $39.76 195,64 111,75

6/58.39 15.71 294.03 193.67 115,72

6211,2! 8.24 293,70 189.35 123,26

OR|IT DETERNINATION ACCURACY

ST 17.2 8R 28.9 88 16.9

CRY .3122 CR8 -,0677 CST -,D429

LDA 33.6 NSA 16.8 88A Z,2

ELI 30.6 EL2 13.9 ALF 68.36

ARNIVAL DATE OCT 11 tgTl

EARTH TO MARS

SNA 193.08 [CC .21844 ]MC 1.5601 VI 29.379

TAP 161,06 RCA 150,67 APO 265,2D V2 26,365

(TE 348,82 ZAC 96,15 ETC 278.g6 LVI -16.73

VHP 4.931 DPA -17.95 RAP 328.38 ECC 1,1999

INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

15 17 55 14)3.9 15.21 46.83

16 55 48 1197.1 17.92 29.78

18 |9 30 876.4 21.05 5.88

20 44 SD 395.9 24.96 331.17

21 52 29 166.7 27.18 314.83

24 47 4 5158.4 24.96 2?0.45

24 31 11 5211,2 21,05 272,?0

-DIFFERENTIAL CORRECTION8

TD[ -.1324 TRA -,4815 TC3 .60_7 BAU .D979

RDE -.3484 IRA .|276 R¢5 .0|41 FAU ,10345

FOE -.4079 FRA .8064 FC3-7.376t 86P t389

BDE .3727 BRA .498| 6CS ,6028 FSP 712

NID-C.C_RS[ EXECUTION ACCURACY

$GT 1022.6 SGR 621,2 SG3 466,6

RRT -,1406 RRF ,2082 RTF -,6137

6¢-8 t196,7 R23 -.D748 R15 ,6215

SGI 1028.6 SO2 611.7 THA 172.45

LAUNCH DATE NAY 30 1971 FLIGHT TIME 136.00

HELIOCEN) RZC CCNIC

RL 151.65 LAL .DD LOt. 2A7,96 VL

RP 207.94 LAP -1.46 LOP 357.31 VP

RC 88.616 GL -14.76 GP -3.10 2AL

PLANETOCENTRIC CONIC

C3 11.860 VHL 3.444

LNCH AZNTH LNCH T]NE

50.00 14 37 7

60.00 iS 58 59

?O.OO 17 48 37

80.00 20 2t 18

81.93 21 27 58

JOO.OO 23 8 9

llO.O0 22 40 3

OIFFER£MT| AL CORRECTIONI

TOE -./313 TRA -,4748 TC3 ,5016 BAU ,Ogll

ROE ".$_33 IRA .1261 RE3 ,DOO? YAU .10379

FOE -.4367 FRA .8362 FC3-7.9419 DIP 1307

DOE .3681 _RA .4913 0C3 .5812 FSP 763

DISTANCE 533.754

52.556 GAL 2.47 AZL 91.55 HCA 109,34

24,210 GAP 11.56 AZP 89.49 TAL 14,01

71.02 ZAP 146.69 ET$ 184.89 ZAE 174.42

OLA -29.32 RAL 325.90 RAD 6639.0 VEL 11.486 PTH 6.54 VHP

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

6408,13 -2.70 62.46 179.25 137.52

6188,48 2.58 47.94 184.36 130.23

ISG3,SS 8.63 60.31 188.85 123,1?

1374,84 16,$2 353.49 193,26 115,35

1174,02 20.17 540,39 195,02 111.73

6)37.35 16,32 292.77 195.26 115,55

6200,69 8.63 293.13 188.85 123.17

NIO-COURSE EXECUTION ACCURACY

SOT 1015.0 SGR e20,2 SG3 496,3

RflT ",1448 flflF ,_237 RTT -,_358

806 1189.4 RE3 -,0893 RI3 .6053

$61 1021.2 SO2 Q09.9 THA 176.16

LAUNCH DATE MAY 30 1971 FLIGNT TIHE 158.00

HELIOCENTRIC CONIC

RL 151,65 LAL .OO

RP 208.08 LAP -I.43

RC 9D.4EI GL -14.77

PLANETOCENTRIC CONIC

C3 11,594 VHL 3.405

LNCH AZMTH LNCH TIME L-I TINS

50.00 94 3_ 32 2599.12

80.00 IS 58 36 2180.77

TO.DO 17 48 51 1856.51

8O.OO 20 28 42 1355.48

81.55 21 23 51 11?8,84

lO0.OO 23 11 34 6117,99

!!0.00 22 48 I? 6191,38

DIFFERENTIAL CCRMECTION8

TD[ -.1340 TRA -.4672

ROE ".3388 RRA .1248

FOE ".4883 FRA .8664

BDE .3643 BRA .4835

DISTANCE 537.782

LOL 247.96 VL 32.515 GAL 2.40 AZL 91.53 MCA I10,60

LOP 358.56 VP 24.136 GAP 11,22 AZP 89,46 TAL 14,21

GP -3.22 ZAL 70,76 ZiP 145.13 ETS 184.77 ZAE 175,55

DLA -69,41 RAL 325.6E DAD 6636,9 VEL 11.475 PTH

INJ LAT

-2.SS

2.92

8.98

16.88

20.36

16,88

8.98

TC3 .5544 BAU .0860

RE3 -.0141 FAU .11434

FC3-8.5379 BSP 1373

BE3 .5546 FSP 821

CRBIT DETERMINATION ACCURACY

ST 17.4 SR 28.9 66 17.8

CNT ,5220 CRS -.8751 CST -,0697

LSA 34.0 MSA 16.9 6SA 2.2

EL1 50.7 EL2 14.D ALF 67.61

ARRIVAL OATS OCT 13 lg7!

EARTH TO MAR8

SNA 192,26 ECC ,21t27 INC 1.5467 Vt 29.379

TAP 123,35 RCA 150.8t APO 233.62 V2 26.349

(TE 344.$8 ZAC 96,08 ETC 278.91 LVI -16,sg

4,786 DPA -IS.14 RAP 328.16 ECC 1,1952

INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

15 17 i3 i406,1 i5.59 46.4I

16 35 24 1188.5 18,27 29,33

18 19 43 865.8 21,38 5,24

20 48 12 374,8 25,37 329,75

E| 47 32 I74,0 2?.35 316.4)

24 50 27 5137,4 25.37 269.02

24 31 24 5200.T 21,38 272.08

ORglT OETERMINATIO_ ACCURACY

ST IT.5 SR 28.8 35 11.3

CRT ,5297 C_$ -.6018 C81 -,U9_4

L3A 34,3 NSA 17.0 31A 2.3

ELI 30.7 EL2 )4.0 ALF 87.13

ARRIVAL DATE OCT IS 187t

EARTHTO MARS

SNA 191.50 (CC ,21232 INC 1.5310 Vl 28.378

TAP 124,81 RCA 150.84 APO 232,18 V2 26.332

ETE 337,91 ZAC g6.02 ETC 278.85 LVI -16,40

6,52 VHP 4.646 OPA -18.55 RAP 327.gQ ECC t.1908

INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LOMG

62.17 IT8.78 13T.53 13 16 31 1599.1 15.93 46.18

47,57 183.84 130,6! 16 54 57 118D.8 18.58 28.91

25.61 188,36 123,0g 18 19 47 656.5 21.67 4.67

352.33 192.86 115,00 20 51 18 355,5 25.73 328.42

340.$2 194,45 111.70 21 A3 3D 178,8 27,SD 3ti.8D

291.61 192.86 115.00 24 53 32 5118.0 25.73 267.70

292.64 188.36 123.D9 24 31 28 5tgl.A 21.87 27t.49

NID-COURSE EXECUTION ACCURACY (_EIT DETERNINATION ACCURACY

SOT 1003.8 SGR Glg.1 SO5 527.1 ST )7.6 SR 28.7 $S lg.o

RRT -.1491RRF .2400 RTF -.3761 CRT .5378 CR8 -.8881CST -.!168

SGB 1179.4 R23 ",1051 R15 ,5876 LSA 34.7 NSA )7.0 $SA 2.3

$61 1010.5 SG2 608.1 TMA 171.73 ELI 30,7 EL2 13.g ALF 86.?0
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY SO 1971 FLIGNT TINE 14O,OO ARRIVAL DATE OCT IT li71

HELIOCENTRIC CONIC DISTANCE 341,826 EARTH TO MARS

RL 1SI.DS LAL .SO LOL 247,96 VL 32.4?7 GAL 2.48 AZL BI,S2 NCA 111,85 BMA 190,12 ECC ,2DSSS INC 1,S162 Vt 29.37R

RP 208.24 LAP -1.41 LOP 359.81 VP 24.065 GAP lO,g2 AZP 89.44 TAL 14.40 TAP 126,24 RCA 150.$3 APO 230.81 V2 26,$11

RC 92.259 GL -14.77 GP -3.33 ZAL TO.S2 ZAP 143.54 ET$ 184.63 2AS 176.26 ST[ 327.81ZAE 91.9S ETC ITS.TO LVI -16.21

PLANETOCENTRIC CO_IC

C3 !1.340 VHL 3.3BB DLA -29.49 RAL $25.38 RAD 8638.7 VEL !1,464 PTH 6.Sl VNP 4,513 DPA "IS,SO RAP 327.$0 ECC 1.lOBS

LNCH AZMTH LNCM TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

SO.O0 14 35 51 2692.85 -2.03 $1.91 178.35 137.54 15 lS 49 1392,9 16.23 41,88

60.00 15 58 13 2173,91 3.22 47.24 183,39 130.19 16 34 27 1173.9 IB.B8 26,55

?O.oo 17 48 54 1848.$8 9.28 25.38 187.91 123.02 18 19 43 848.4 21.93 4.17

60,00 20 1119 1338,24 17.$8 351.29 192.49 |14.67 20 53 57 $38.2 26.04 127.24

81.26 21 20 34 I181,66 20.52 341.10 I63,91 III,BB 21 40 15 181,7 27,63 SIB.D4

100.00 23 14 30 6100.75 17.38 290.SB I02,46 114,67 24 56 11 SlOO.B 26.04 2BB.S1

110.00 22 46 21 6183.24 9,28 282,20 187,91 123.02 24 31 24 1163,2 21.93 271,00

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_81T DETERMINATION ACCURACY

TOE -.1349 TRA -.459! TCS .5234 BAU .0791 SGT 990.8 SGR 61S.D SG3 559.8 BT 17.7 BR 28,6 SS 1B,F

ROE -.3342 RRA .1237 RE3 -.DSOS FAU .12023 RRT -.IS2B RRF .2575 RTF -.5546 CRT .3470 CRS -.8933 CST -.1364

FOE -.4960 FRA .6984 FC5-9.1719 BSP 1342 $GB 1167.7 R2S -.1220 R13 .S$B4 LSA 35.0 NSA 17.0 SBA 2.3

602 .3604 6RA .4754 BCS .5243 FBP 879 SGI 998.0 SG2 BOB,S THA 171.$3 ELI 30.7 ELI 15.8 ALF B6.24

LAUNCH DATE NAY SO 1971 FLIGHT TINS 142.00 ARRIVAL DATE OCT IR 1971

HELIOCENTRIC CONIC DISTANCE 343.881 EARTH TO MAR5

RL 131,63 LAL .00 LOL 247.96 VL $2.442 GAL 2,48 AZL 91,SO HCA llS.IO SNA IBO.2D ROE ,2DTOS |NC 1.5011 Vl 29.S?B

RP 208.41 LAP -1.18 LOP 1.06 VP 23.99T GAP 10,63 AZP 83.41 TAL 14.56 TAP 127.BB RCA liD.B2 APO 229.56 V2 26.294

RC 94.128 GL -14.75 GP -S.43 ZAL 70.31 ZAP 141,91 ETS 184.14 2AE 177.02 ETE 311.19 ZAC 95.69 ETC 276.71 LV1 -16.00

PLANETOCENTRIC CONIC

C3 11.120 VHL 3.135 DLA -29.35 RAL 125.11 RAD 6638.6 VEL 11.455 PTH 6.$0 VHP 4.$85 DPA -18.82 RAP 327.2? ECC 1.1810

LNCH AZHTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 35 20 2387.32 -1.73 61.68 177.94 137.55 13 15 B 1387.3 16.50 45.62

60.00 15 57 47 2168.00 5.48 46.95 182.97 130.18 16 33 55 1168.0 19.10 28.23

70.00 17 48 48 1841.46 9.53 25.00 187.48 122.95 18 1S 29 841.5 22.14 3.73

80.00 20 33 $6 1323,72 17.79 350.41 192.12 114.38 20 56 D 323.7 26.30 126.25

81.05 21 18 1 1182.68 20,66 341.24 193.41 111.61 21 37 43 182.7 27.74 316.14

100.00 23 16 48 6086.23 17.79 289.68 192.12 114.38 24 18 14 5086.2 26.30 265.51

110.00 22 48 14 6176.32 9.33 291.83 187.48 122.95 24 31 10 5176.3 22.14 270.57

DIFFERENTIAL CCRRECTIONS

TDE -.1358 TRA -.4504 TC3 .4840 BAU .0725

RDE -.3297 RRA .1227 RE3 -.0483 FAU .12628

FOE -.5276 FRA .9317 FCS-9.SS14 BSP 1296

902 .3566 BRA .4668 BC3 .4864 FSP 939

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $74.7 $GR BlT.O SG3 193.6 ST 17.7 SR 28.6 $3 20.3

RRT -.1560 RRF .2762 RTF -.528g CRT .5368 CR$ -.8984 CST -.1628

SGB 1153.6 R23 -.1432 R13 .545? LBA 35.4 NSA 17.0 $3A 2.4

661 682.4 SG2 604.7 THA 170.86 EL1 SO.7 EL2 13.7 ALF 65.81

LAUNCH DATE NAY 30 1971 FLIGHT TINS 144.00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC DISTANCE 349.960 EARTH TO MARS

RL 151.65 LAL .00 LOt. 247.96 VL $2.410 GAL 2.48 AZL 91.46 HCA 114.34 SMA 169.62 ECC .20470 INC 1.485T Vl 29,379

RP 208.58 LAP -1.31 LOP 2,11VP 23.931 GAP 10.$4 AZP 89.39 TAL 14.71 TAP 123,05 RCA 150.81APO 228.44 V2 29.274

RC 96.027 GL -14.73 GP -3.58 ZAL 70.13 ZAP 140.24 ETS 184.42 ZAE 177.42 ETE 281.42 ZAC 9S.BS ETC 278.82 LVI -15.78

PLANETOCENTRIC CONIC

C3 10.908 VHL 3.303 DLA -29.39 RAL 324.93 RAD 6638.5 V(L 11.448 PTH 6.§D VHP

LNCH AZNTH LNCH TINS L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

80.00 14 34 44 2382.51 -1.81 6|.48 177.57 137.56 15

60.00 15 57 17 2162,92 3.71 43.7| 182.58 130.16 16

70.00 I7 48 3Q 1835.74 9.75 24,70 187.08 122.90 18

80.00 20 38 21 ISI2,Sl I8.1O 349.73 191.75 114.16 20

80.92 21 18 11 1182.01 20.79 341.24 192.95 111.54 21

tOO.D0 23 IS 13 6075.12 18.10 289.00 191.75 II4.1S 24

!10.00 22 47 57 6170.60 9.75 291.52 187.08 122.90 24

4.264 DPA -19.08 RAP 326.90 ECC 1.1795

TINS PO CST TIM INJ 2 LAT INJ 2 LONG

14 27 1382.5 16.73 48.40

33 29 1162.9 19.30 27.95

19 6 838.7 22.31 3.39

57 14 312.6 26.48 325.46

35 53 182.0 27.22 316.10

59 28 5075.1 28.48 264.74

50 47 5170.6 22.31 270.22

DIFFERENT IAL CCNRECTION8 MID-COURSE EXECUTION ACCURACY

TDE -.1374 TRA -.4413 TC3 .4373 8AU .0845 SGT 957.1 SGR SIS,2 $63 629.0

ROE -.3254 RRA .I2IR RE3 -.ORTB FAU .13233 RRT -,1570 RRF .2961RTF -,_SO

FOE -.5594 FRA .9667 FC-ID.5260 BSP 1241 36§ 1138.3 R23 -.1673 R13 ,5191

ROE .3532 ERA .4880 BE3 .4426 FSP 1002 3G1 935.1 362 603.5 THA 170.46

LAUNCH DATE NAY SO 1971 FLIGHT TIN[ 146.00

HELI_ENTRIC CONIC DISTANCE 354.047

RL 131.15 LAL ,OO LOt. 247.BB VL $2.$80 GAL 2,46 AZL 91.47 HCA liD.IS SMA 189.10 [CC .20253

RP 206.?B LAP -1.33 LOP S.5Q VP 23.867 GAP 10.06 AZP 89.36 TAL 14.83 TAP 130.42 RCA 180.RO

RC 97.933 GL -14.09 GP -3.?! ZAL 69,98 ZAP IS8.54 ET$ 184.30 ZAE 177.19 ETE 256.54 ZAC 95.71

PLANETOCEMTRIC CONIC

C3 10.711 VHL S.273 OLA -2B.SO RAL $24.75 RAD BBSB.4 VEL 11.437 PTH G.4S VHP 4,|41 DPA -19.36

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C$T TIM

SO.D0 14 14 8 23?8.40 -1.30 SI.SD 177.23 137.56 lS 13 46 1378.4

60.00 15 56 43 2198.69 3.89 46.51 182.22 130.14 16 32 42 1158.7

70.DO 17 46 3 1831.22 B.B1 24.45 186.70 122.85 18 16 34 831.2

DO.DO 20 35 42 130S.52 18.29 349.29 1gl.37 114.02 20 57 27 305.S

80.89 21 18 2 1179.69 20.86 341.11 192.53 111.46 21 34 42 179.7

100.00 23 16 14 6068.03 18.29 286.S? 131.37 114.02 24 59 42 5060.0

!10.00 22 47 29 1166.08 9.91 291.28 186.70 122.85 24 30 15 5166.1

DIFFERENTIAL CGRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,1396 TRA -.4326 TC3 .3816 BAU .0561 SGT 938.6 SGR 611.6 $63 665.B

MDE -.3211 RRA .1211 RC3 -.0869 FAU .13916 RRT -.1315 RRF .3169 RTF -.4630

FOE **5903 FRA 1.0041 FC-11,2496 BBP 1176 $GB 1122.4 R23 -*1916 R13 .4875

BO[ ,3501 BRA .4493 BE3 ,3920 FBP 1066 BG1 946.8 $62 602,8 THA 170.15

ORBIT OETERMIMATION ACCURACY

ST 17.8 SR 28.5 $$ 21.2

CRT .5689 CRS -.DUZ7 CS1 -.1871

L|A 3S,$ MSA 17.D SSA 2.4

ELI 30,? EL2 13.8 ALF R5.27

ARRIVAL DATE OCT 23 1971

[ARTN TO MARS

INC 1.4701 Vl 2R.STR

APO 227.40 V2 26.254

ETC 278.53 LVl -13.54

RAP 321.49 ECC 1.1763

INJ 2 LAT INJ 2 LONG

19.93 43.22

19.47 27.72

22.48 3.12

28.60 324.9?

27.88 113.94

26.G0 264.24

22.45 269.94

ORBIT DETERMINATION ACCURACY

ST 17.9 SR 28.3 53 21.9

CRT .8828 CRS -.9089 CST -.2120

LSA 36.2 NSA 16.9 SSA 2.8

ELI 30.7 EL2 13.4 ALF G4.6S
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAURCM DATE mAY SO llY2

H[L|O(ENTRIC CCI4|¢

RL 151.65 LAL .DO

RP 208.94 LAP -t,3D

RC 99.910 GL -14.64

PLANETOCENTRIC CONIC

C3 10,527 VNL 3.243

LNCN AZMTH LNCH TINS

50.00 14 33 32

60.00 15 56 6

7O.OD 17 47 24

8o.oG 20 34 52

eO.SB 21 14 34

tOO,DO 25 17 44

110.00 22 46 31

FLIGHT TIHE 140,00 ARRIVAL DATE OCT 25 1971

DISTANCE $|S,146 EARTH TO MARl

LOL 84T.96 YL 38.352 GAL 2.48 AZL 91,4S HCA |16,03 RMA 188,42 ECC .20066 INC !.4642 Vl 28.379

LOP 4.80 VP 23,30R GAP 9,?g AZP 09.34 TAL 14064 TAP 131,?? RCA 150.80 APO 228.44 V2 26,232

GP -3,SS ZAL 69,86 ZAP 136,80 ST3 184,|1 ZA( |?S,33 ETE 235,34 ZAC 95,70 [TC 270,43 LVI _15,28

OLA -29,60 RAL $24,61 RAO $838,3 VEL tt,429 PTH 6,4| VHP 4,035 OPA -19,65 RAP 326,03 ECC 1,1133

L-I TINS INJ LAT INJ LONG |NJ RT ARC INJ AZHTN INJ TINS PO C$T TIN |NJ 2 LAT INJ 2 LONG

23?4.9? -1.13 91.16 176.92 137,5T 13 13 ? 1375.D 17,D9 45.08

2151,29 4.04 46,34 1B1,88 130.1) IS 32 2 1155.3 19.81 27.54

1827.89 10,04 |4,27 !86,35 122,82 IS 17 52 827,8 22,55 2,91

1302,80 14,37 349,13 190,89 113,96 20 56 35 302,8 26,65 324,78

1173.84 20,98 340.$6 192.t4 !11.37 2| 34 g 175.8 27.92 318.67

6065,31 15,37 288,40 190,99 113,96 24 36 49 5065,3 26,65 264,05

6162,75 10,04 291,19 186,35 122,82 24 29 33 5|62,7 22,55 269,73

DIFFERENT [AL C_RRECTION6

TOE -.1426 TR4 -.4234 TC3 .315S BAU .0471

ROE -.3168 RRA .1208 RC3 -.1114 FAU ,14556

FD( -,6201FRA t,0427 FC-tl.9950 BSP 1107

BO[ ,3474 BRA .4403 BC3 .3347 FSP 1134

LAUNCH DATC NAY 30 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 919,2 $GR 615,1 SO3 703,3 8T 18,0 8R 28,2 15 22,S

RRT o.1501 RRF ,3384 RTF *.4191 CRT .5g90 CR6 -.9084 CSY -,2379

SGB 1106.0 R23 -.2290 R13 .4463 LBA 36.5 NSA 16.9 SSA 2.5

SGI 927,3 SG2 602.8 THA 170,00 £L1 30.7 EL2 13.2 ALF 63.85

HELIOCENTRIC CONIC

RL 151,65 LAL ,00

RP 209,14 LAP -1,27

RC 101.892 CA. -14,59

PLANETOCENTRIC CONIC

C3 10.556 VHL 3.216

FLIGHT TIME t30.00 ARRIVAL DATE OCT 27 1971

DISTANCE 362.237 EARTH TO MARS

LO_ 247.96 VL 52.327 GAL 2.47 AZL 91,44 HCA 118.07 SNA 188,|8 ECC ,19868 INC 1.4380 Vt 29.37R

LOP 6,04 VP 25,747 GAP 9,53 AZP 89,32 TAL 15,02 TAP 133,09 RCA t50,79 APO 225,57 V2 26,20R

r,,P -3,99 ZAL 69,76 ZAP 135,03 ST8 184,06 ZAE 175,23 ETE 222,45 ZAC 95,64 ETC 278,33 LVl -13,01

LNCN AZNTH LNCN TIME L-I TIME INJ LAT

5O.OD 14 32 $6 2372,22 -,99

60.00 19 55 26 2152,71 4.15

70.00 IT 46 36 t625,73 10,12

60.00 20 32 54 1304.32 18.33

80.96 2t 14 44 1t70,48 21,04

IOO.OO 21 1S 44_ tj064,63 16.33

110,00 _ 46 l SleD,SO. 10.12
OIFFER£NTIAL C(:RR[CT|ON6

TOE -.1461 TRA -.4145

ROE -.3126 RRA .|2OS

FOE -.6495 FRA 1.O866

BDE .3450 BRA .4517

LAUNCH DATE NAY 50 1971

TC3 .239| BAU .0381

RC3 -.13S5 FAU .11274

FC-12.7689 63P 1029

8¢3 ,2752 FSP 1203

OLA -29,56 RAL 324.49 RAD 6638.2 VEL 11.421 PTH 6.47 VHP 3,934 OPA -19,96 RAP 325.57 ECC 1.1704

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LOeIIG

81,03 178,64 137,57 15 12 28 1372.2 17,23 44,93

46.22 181.58 130.12 16 51 19 1152.7 lg.71 27.40

24,16 186.02 122,$0 18 17 ! 825.7 22,62 2,78

349.22 190.59 113.99 20 54 38 504.5 26.62 324.88

340.49 191.79 111,2S 21 34 14 170.5 27.94 315.27

286.49 190.59 113.99 24 56 52 5066.6 26._2 26A.tS

290,98 186,02 122,80 24 28 43 5160,6 22.62 269.60

NID-COIJRSE EXECUT|GN ACCURACY CRBZT DETERNINATION ACCURACY

SGT 900,9 SGR 615.0 8G3 742.4 ST 18.2 8R 28.1 88 25.1

RRT -,1409 RRF .3615 RTF -,368T CRT .6161CR6 -.9699 CST -,2626

SGB 1090,8 R23 -.2679 R13 ,4022 LSA 36.9 MSA 16,9 664 2.5

8GI 908.4 SG2 605,8 THA 170.09 ELI 50.8 EL2 13.1ALF 62.98

FLIGHT TIME 152,00 ARRIVAL DATE OCT 2g 1971

HELIOC£N,_IC C(_NIC DISTANCE 366.378 EARTH TO NAR$

RL 151.65 LAL .DO LOL 247.96 VL 32.303 GAL 2,47 AZL 91.42 HCA 119.31 IRA 187.78 [CC ,19697 INC !.4214 Vl 29.379

RP 209,34 LAP -1,24 LOP 7,28 VP 23,689 GAP 9,27 AZP 68.30 TAL 18,06 TAP 134,39 RCA 150.79 APO 224,76 V2 26.166

NC I63,900 GL -14.52 GP -4.|3 2AL 69,70 ZAP 133.22 ET8 183.94 ZAE 173.88 ETE 214.45 ZAC 95.58 ETC 279.21LVI -14.73

FLANETOCENTR|C CONIC

C3 10.196 VHL 5.195 6.47 VHP

LNCH AZHTH LNCN TINS INJ LONG INJ RT ASC INJ AZNTH

30.OO 14 32 19 Go.g8 176.39 137.57

60.00 15 54 A3 46.|4 181.31 130.12

70.00 17 45 37 24.t0 185.71 122.79

80.00 20 29 58 349;54 /90,19 114.10

81.12 21 15 37 339,99 191.48 111.18

100.00 23 12 49 266,8t 190.19 114,10

110.00 22 48 3 290.92 185.71 122,79

DIFFERENT IAL C_RECTION$ NID-COUR3E EXECUTION ACCURACY

TDE -,1458 TRA -,4009 TC3 ,171| SAU ,0322 SOT $73.$ SGR 813.7 SO3 784,2

ROE -,3088 RRA ,1201 RC3 -,1624 FAU ,16026 RRT ",1_21 RRF ,_864 RTF ",_.,97

rOE -.6998 FRA 1,1201 FC-13.6076 93P 893 3G9 1061,T R23 -.30S8 R13 ,3597

ROE ,3414 6RA ,4182 6C3 ,2360 FSP 1263 561 880,1 $62 805.3 THA 169,84

DLA -2g,55 RAL 324,40 RAD 6638.1 VEL 11,414 PTH 3,835 DPA -20.28 RAP 325.05 ECC 1.1679

L-I TIN( INJ LAT INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2370.11 -.89 15 11 80 1370,1 17,33 44,83

2150.92 4.23 16 30 34 1150.9 t9.78 27.30

1824,69 1D.15 18 18 2 824.? 22.85 2.?I

|309,48 18.19 20 51 47 309,5 28.54 325.24

1183.38 21.09 21 35 0 18_.4 27.94 314.75

G0?1.99 16,19 24 $4 1 5072.0 26.54 284.52

6159.55 IO.15 24 27 43 5159.5 22.65 289,54

LAUNCH DATE MAY 30 1971 FLIGHT TIME 154.00

MELI_EMTRIC CON|¢ OISTANC£ 370,508

RL 191,65 LAL ,DO LOL 247,96 VL 32,282 GAL 2,48 AZL 91,40 NCA 120,51 SNA

RP 20g.58 LAP -1.21 LOP 8,51 VP 23,633 GAP 9,02 AZP 89,29 TAL 15,12 TAP

R¢ 105,933 GL -14,44 GP -4,28 2AL 69,67 ZAP 131,39 ETS 183.80 ZAE 172,40 ETE

PLANETC_ENTRIC CONIC

C3 10.046 ¥HL 5.170 DLA -29.47 RAL 324.35 RAO 6838.1 ¥EL 11.406 PTH 6.46 YHP

LNCH AZMTH LNCH TINE L-I TINE INJ LAT

50.00 14 31 44 2368.66 -.82

60.00 15 55 57 2149*94 4.27

70.00 17 44 29 1824.81 10.15

80.O0 20 26 12 1517.88 t?.9S

81.56 21 17 18 1154.44 21.12

tOO.DO 23 9 4 8080.38 17,98

110.00 22 43 55 6159.67 10.15

DIFFERENTIAL CCRRECTION$

TOE -.1546 TRA -.5947 TC3 .0598 2AU *0266

RDE ".5043 RRA ,1204 RC3 ".1889 FAU ,16712

FD£ -.7062 FRA 1,1746 FC-14.4024 95P 649

BOE .3415 BRA .4127 6C3 ,1982 FSP 1348

ORBIT DETERMINATION ACCURACY

ST 18.0 SR 28.0 81 23,9

CRT ,8279 CR3 ".9154 (9I ",2909

LSA 3T,$ NSA 16.8 $$A 2.8

ELI 30,? EL2 12.8 ALF 62.gl

ARRIVAL DATE OCT 31 1971

EARTH TO NAR$

18T,41 [CC ,19540 INC 1.4044 Vl 29.379

135,67 RCA 156.79 APO 224.03 V2 26.162

209,19 ZAC 95,$1 (TC 2?8.09 LVl -14,43

3.?42 OPA -2Q.62 RAP 324.50 ECC t.t653

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

60,90 176.18 137.57 t5 11 13 1568.? 17.46 44.77

46,Qg 181.06 130,11 16 2g 47 1149,g 19.82 27.25

24,11 185.43 122.79 18 14 $4 824.8 22.64 2.72

350,05 189.80 114.27 20 48 10 317.9 26.49 525.83

33g.34 191.20 111.04 21 36 30 154.4 27.91 314.08

269,32 189,80 114,27 24 30 24 S080,4 26.40 265.10

290,95 185.43 122.79 24 26 58 $159.7 22.64 269.54

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 866.7 $GR 613.g $63 $23.9 3T 18.6 3R 27.8 53 24.2

RRT -,1043 RRF .4695 RTF -.2406 CRT .654? CR3 -.9124 CST -.3170

• SOB 1063,3 R23 -,3600 R13 .276T LSA 3T.6 MSA 16.6 31A 2.6

SGI 871,4 SG2 609.3 THA 171,66 ELI 30.g EL2 12,6 ALF 61.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE N4Y $0 1971 FLIGHT TINE IS6.O0 ARRIYAL BAT( NOV 2 lift

HELIOCENTRIC C_ilC

IL 151.65 LAL .DO

RP 209.79 LAP -1.16

RC 1D?.99Q GL -14.35

PLANETOCENTRIC CONIC

C3 g.905 VNL 3.147

LNCN AZNTH LNCN TIME

50.00 14 31 9

60.00 15 53 8

70,00 17 45 11

60.00 20 21 54

01.68 21 19 59

100.00 23 4 46

110.00 22 42 37

DIFFERENTIAL CORRECT|ON8

TOE -.1607 TRA -,3855

ROE -*3000 RRA *1207

FDE ".7296 FRA 1.2246

BOB ,3403 BRA ,404Q

DISTANCE 374.646 EARTH TO MARS

LOL E47.96 VL 32.E63 GAL 2.44 AZL R1.39 HCA lEl.?6 8NA IDT.OS ECC .19301 INC 1.3170 VI 19.379

LOP 9,75 VP E3.579 GAP 8,?? AZP 89,27 TAL 15.14 TAP |$l,g2 RCA 150.60 APO 223.37 V2 26.137

6P "4.44 ZAL 69.66 ZAP |M,52 ETS I03,67 ZA[ 170.04 ETE 205,48 ZAC 95.45 ETC 277.96 LVI -14.1E

DLA -29,$8 RAL 324,32 RAD 6656,0 V[L 11.402 PTN 6,4S VHP S.DS4 DPA -20,97 RAP 323.9I ECC !.1650

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

256?.83 -,77 D0,86 175.99 137.57 t5 10 37 1367,8 17.44 44.73

2149.73 4.28 46.08 180.65 t30.11 |6 26 $8 1149.7 19,83 27.24

1626.02 10.11 24.17 105.18 122,80 18 IS 37 826.0 22.61 2.79

1328.57 17.65 350.70 189.42 114.48 20 44 3 328.6 26.21 326.57

1143.60 21,13 338.54 190.96 110.91 21 38 43 143.6 27.66 $16.27

6091,09 17.65 269,98 189.42 114.48 24 46 17 $091.1 26.21 265.84

6160.87 ID.1I 291.00 165,18 122.80 24 25 16 5160.9 22.61 269.62

NID-CO_RSE EXECUTION ACCURACY _81T DETERMINATION ACCURACY

TCS -.0563 BAU ,0296 SGT 657.5 SGR 616,9 SG3 864.2 8T 19.0 9R 27.6 8S 24.6

RC3 -,21?1FAU ,17409 RRT -.0732 RRF .4542 RTF -.1576 CRT .6763 CR6 -.911S CST -.3434

FC-IS.2160 66P 768 $GB 1056.4 R23 -,4105 R|3 ,1895 LSA 37,9 NSA 16.8 SSA 2.6

BC3 .2235 FSP 1422 SGI 960.0 SG2 616.S THA 173.85 ELI 31.1EL2 12.4 ALF 59.76

LAUNCH DATE NAY 30 19?I FLIGHT TII,_ 156.00 ARRIVAL DATE NOV 4 1971

HELIOCENTRIC CONIC

RL 151.66 LAL .DO

RP 209.99 LAP -1.15

RC 110.071 GL -14.26

PLANETOCENTRIC CC)NIC

C3 9.774 VHL 3.|26

LNCH AZHTH LNCH TIME

SO.DO 14 30 54

60.00 15 52 16

TO.DO 17 41 44

80.00 20 17 13

82.09 21 22 55

100.00 23 0 5

110.00 22 41 11

DIFFERENTIAL CORRECTIONS

TDE -.1668 TRA -.3756 TC3 -.1736 DAU .0395

RD[ -.2956 RRA .1212 RC5 -.2472 FAU .18135

FOE -.7SOD FRA 1.2787 FC-16.0635 DSP 684

8DE .3396 8RA .3947 DC5 .3021FSP 1497

DISTANCE 378.793 EARTH TO MARS

LCL 247.96 VL 32.245 GAL 2.43 AZL 91.37 HCA 123.01 SNA 186.76 ECC .19265 INC 1.3692 Vl 29.379

LOP 10.98 VP 26.527 GAP 8.53 AZP 89.25 TAL 15.14 TAP 158.16 RCA 150.80 APO 222.77 V2 26.111

GP -4.59 ZAL 69.69 ZAP 127.62 ETS 183.53 ZAE 169.20 [TE 202.74 ZAC 95.38 £TC 277.82 LV| -13.79

DLA -29.28 RAL 524.32 RAD 6637.9 VEL 11.396 PTH 6.45 VHP 3.571DPA -21.33 RAP 323.29 ECC 1.1609

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2367.62 -.76 60.85 175.84 137.57 15 1D 2 1367.6 17.45 44.72

2150.26 4.26 46.10 180.66 130.11 16 28 6 1150.5 19.81 27.26

1828.27 10.02 24.29 184.95 122.82 18 12 12 828.3 22.54 2.g3

1341.06 17.50 351.46 189.05 114.72 20 39 34 341.1 25.99 327.43

1130.46 21.12 337.56 190.75 110.76 21 41 46 130.5 27.79 312.28

6103.57 17.30 290.73 189.05 114.72 24 41 49 5103.6 25.99 266.71

6163.13 10.02 291.12 184.95 122.82 24 23 54 5163.1 22.54 269.76

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 853.2 SGR 618.5 SG3 906.1 ST 19.3 SR 27.4 SS 25.0

RRT -.0348 RRF .4597 RTF -.0661 CRT .6976 CRS -.9102 CST -.3675

SGB 1053.8 R23 -.4547 R13 .0856 LSA 38.2 HSA 16.9 SSA 2.6

SG1 853.8 SG2 617.7 THA 176.96 EL1 31,2 ELI 12.1ALF 58.47

LAUNCH DATE NAY 30 1971 FLIGHT TIME 160.00 ARRIVAL DATE NOV 6 1971

HELIOCENTRIC C_; DISTANCE 382.946 EARTH TO NARS

RL 151.65 LAL .DO LOL 247.96 VL 32.229 GAL 2.41AZL 91.35 HCA 124.24 9HA 186.51ECC .19144 INC 1.3510 VI 29.379

RP 210.22 LAP -I.12 LOP 12.21VP 23.475 GAP 8.30 AZP 89.24 TAL 15.|2 TAP 139.36 RCA 150.81 APO 222.22 V2 26.085

RC 112.177 GL -14.15 GP -4.76 ZAL 69,75 ZAP t25.69 ET$ 183.38 ZAE 167.49 ETE 200.63 ZAC 95.32 ETC 277,6? LVI -13.44

PLANEYOCENTRIC CONIC

C3 9.650 VHL S.106 DLA -29.15 RAL 324.35 RAD 6637.9 VEL 11.391PTH 6.44 VHP 3.493 DPA -21.71 RAP 322.64 ECC 1.1586

LNCH AZNTH LNCH TIN[ L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 14 29 59 2668.01 -.78 60.87 175.71 137.57 15 9 27 1368.0 17.43 44.74

6D.OD 15 5! 22 2151.54 4.20 46.16 180.50 130.12 16 27 13 1151.5 19.76 27.33

T0.OO IT 40 9 1831.55 9.90 24.47 184.74 122.86 18 1O 40 831.5 22.44 S.14

80.00 20 12 17 1354.92 16.90 352.30 188.71 114.99 20 34 52 354.9 25.?4 328.38

82.62 21 2? 11 ||!4.64 21.09 336.39 190.57 110.60 21 45 46 114.6 27.70 311.10

100.00 22 55 S 6117.43 15.90 291.57 188.71 114.99 24 37 6 5117.4 25.74 267.66

110.00 22 39 35 6166.4| 9.90 291.29 184.74 122.86 24 22 22 5166.4 22.44 269.96

DIFFERENTIAL CC_RECTIONS HID-COURSE EXECUTION ACCURACY ORBIT BET[RN|NATION ACCURACY

TD£ -.1727 TRA -.3645 TC3 -.3038 6AU ,0532 SGT 854.2 SGR $20.6 SG3 948.1 ST 19.7 SR 27.2 56 25,4

ROE -.2915 RRA .1216 RC3 -°2?SO FAD ,1586| RRT .0118 RRF .4656 RTF ._.95 CRT ,7192 CR| -.9093 C81 -._960

rOE -.7703 FRA 1.3290 F¢-16.9211BSP 611 SGB 1055.6 R23 ,4846 RI3 .0359 L|A 30.5 NSA 16.0 SSA 2.7

ROE .3389 BRA .3642 BC3 .4124 FSP 1572 66! 854.2 SG2 620.5 TMA 1.04 ELI 31.4 EL2 11.9 ALF 57.26

LAUNCH DATE NAY 30 1971 FLIGHT TIME 162,00 ARRIVAL DATE NOV 8 1971

HELIOCENTRIC CONIC DISTANCE 307.107 EARTH TO MARS

RL 151.65 LAL .DO LC_. 247.96 VL 32,215 GAL 2.40 AZL 91.33 HCA 125.47 SNA 186.27 DEC ,19034 INC !.3322 VI 29.379

RP 210.45 LAP "1.09 LOP 13.43 VP 23.425 GAP 8.07 AZP 69.23 TAL 15.08 TAP 140.55 RCA 150.82 APO 221.73 V2 ZS.058

RC 114.307 GL -14.03 GP "4.92 ZAL 69.83 2AP 123.73 ETS 183.23 ZAE 165.73 (TE 196.94 ZAC 95.25 ETC 277.52 LVi -16.09

PLANETOCENTRIC CONIC

C3 9.534 VHL 5.068 DLA -29.D| RAL 324.4! RAG 6657.6 VEL 11.306 PTH 6.44 VHP 3,420 SPA -22.10 RAP 321.95 ECC t.1569

LNCH AZNTN LNCN TIN[ L-i TINE INJ LAT INJ LONG INJ IT A$C |NJ AZMTM INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

50.D0 14 29 25 2368,96 -.R3 6D.gl 175,61 137,57 15 8 54 1369.0 17.38 44.78

60.00 15 50 24 2153.52 4.12 46,26 180.36 130.13 ]6 26 18 1153.5 19.68 27.44

?0.DO 17 36 26 1635.8D 9.74 24,?0 184,56 |22,90 18 g 1 835.8 22,31 3.4D

80.00 20 ? !1 136g.82 16.47 353.19 188.3g 115.26 20 30 0 369.8 25.46 329.40

83.27 21 32 3g 1096.42 21.05 334,96 |90.43 110.45 21 50 $4 95,4 27.59 3D9.66

100.00 22 50 2 6132.$3 16.47 2g2.47 188.39 115.26 24 32 |5 5132.3 26.46 268,66

110.00 22 3? $2 617D,66 9.?4 291.52 184.$6 122,9D 24 20 43 5170.7 22.31 270.22

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.!759 TRA -,3601TC3 -.4324 BAU .0681 SGT 854,3 SGR 624.! SG3 gg2.9 ST lg.8 SR 27.D SS 25.9

ROE -.2877 HRA .1220 RC3 -.3136 FAU ,1g647 RRT .0631RRF .5133 RTF .1287 CRT .7361CRS -.9116 CST -.4225

FDE -.8011FRA 1.3724 FC-17,8407 DSP 556 SG8 1057.9 R23 ,4956 R13 .1643 LSA 38.8 NSA 16.6 SSA 2.?

BOB ,3372 BRA .3?08 BC3 .5342 FSP 1633 SG! 866.2 SG2 621.4 THA S.59 EL! 31.4 EL2 11.5 ALF 55.61
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 30 IRTI FLIGHT TIN[ 164,00 ARRIVAL OAT( NOV 10 I971

NEL|OCENTRIC CONIC

NL 151.S3 LAL ,OO

RP 210.?0 LAP -1,05

RC 11G,460 GL -13,80

PLANETOCENTRIC CONIC

C3 9,424 VNL 3.0?0

LNCN AZMTN LNCH TIME

SO.GO 14 28 5!

60,00 15 49 25

70.DO 17 36 35

SO.DO 20 I 5?

84.10 21 39 43

100.00 22 44 49

110.00 22 36 1

DIFFERENTIAL ¢CRRECTION9

TOE -.1875 TRA -.343! TC3 -.6057 BAU .0879

RD£ -.2827 RRA .1234 RC3 ",34|9 FAU .Z0287

FOE -.7942 FRA 1.44S4 FC-18,6360 69P 590

BD[ .3392 ERA .3646 BC3 .6973 FRP t?27

019TANCE 391.272

LOL 247,96 VL 32.202 GAL 2.38 AZL 91.31 MCA |29,99 8HA

LOP 14.95 YP 23,37? GAP 7.85 AZP R9,22 TAL 1SOD2 TAP

GP "5.09 ZAL 99,95 ZAP 12|,76 [T3 183o07 ZAE 193.93 ET[

EARTH TO HANS

Ill,OR ECC ,19939 INC I,$129 Vl 28.378

141,71 RCA I50,83 APO 221.28 V2 26.030

197,55 ZAC 05.18 (TO 277.36 LV! -12,72

DLA -28.24 RAL 324.50 RAD $637.7 VEL 11.3B1 PTH

L-i TIRE INJ LAT

2370.56 *.21

2159.25 4,00

1841.06 9,55

1385.71 16,01

1071,52 20,99

6142.22 16,01

6175.91 9.S5

6.43 VHP 3.352 DPA -22.49 RAP 521.24 ECC 1.1551

INJ LONG INJ RT ARC INJ AZMTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

00,90 175,54 137.57 15 8 22 1370,6 17,31 44.85

48.39 180,26 130.14 19 25 21 1156.2 19.57 27.59

24.98 184.40 122.95 18 T IR 841.1 22.15 3.72

354,15 105,10 115.55 20 25 3 385.7 25.16 330.48

333.17 190.32 110.25 21 57 34 71.5 27.46 307.88

293,42 188,10 115.55 24 27 17 5148.2 25.18 260.76

291,81 184,40 122,95 24 18 57 5175.9 22.15 2?0.55

N]D-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 691.6 SGR 626.5 $03 1031.0 2T 20.7 8R 26.7 88 23.8

RRT ,1277 RRF .5376 RTF ,2368 CRT .7593 CR9 -.9026 CiT -.4331

8GB 1089,8 R23 .4803 R13 .2951 LSA 32,8 MSA 16.9 2$A 2.7

301 898.5 602 616.7 THA 9.76 ELI 31.8 [L2 11.3 ALF 54.40

LAUNCH DATE NAT 30 1971 FLIGHT TIME 166,00 ARRIVAL DATE NOV 12 1971

DISTANCE 395.443

2,35 AZL 91.29 HCA 127.9t 9NA

HELIOCENTRIC CONIC

RL 151.65 LAL .00 LOL 247.66 VL 32.191 GAL

RP 210.95 LAP -1,02 LOP 15.87 VP 23.329 GAP 7,63 AZP 89,21 TAL 14.94 TAP

RC 118.637 GL -13.73 _ -5.27 ZAL 70.09 ZAP 119.76 [73 |82.91 ZAE 162.07 £TE

PLANETOCENTR|C CONIC

C3 9.321 VHL 3.053 DLA "28.65 RAL 324.61 RAD 663?,? VEL 11.376 PTH 6,43 VHP

EARTH TO MAR3

185.86 ECC .tRB4S INC 1.2930 VI 29.379

142.84 RCA 150.84 APO 220.89 V2 26.001

196,39 ZAC 95.10 [TC 277.19 LVI -12.33

3,289 DPA "22.90

INJ LONG INJ RT ARC ]NJ AZMTH INJ TIRE PO CST TIN

61.07 175.50 137.57 15 ? 50 1372,7

46.55 189.17 130.15 16 24 22 I159.7

25.31 184.26 123,0I |8 5 24 847.2

355.13 187.83 115.83 29 20 3 402.3

330.06 190.23 119.05 22 6 28 40.5

294,40 187.83 115.83 24 22 18 5164.8

292.14 184.26 123.01 24 17 5 5182.1

LNCH AZNTH LNCH TIRE L-I TIN[ 1NJ LAT

SO.GO 14 28 17 2372.71 ,1.02

GO.DO 15 48 22 2_59.66 3.93

70.00 17 34 37 1847.21 9.32

SO.DO 19 50 41 1402.26 15.52

85.19 21 49 7 1040.51 20.9|

100.00 22 39 33 6164.7? 15.52

I10.00 22 34 3 6182.07 9.32

OIFFERENT|AL CCRRECT]ON_I

TOE -.1950 TRA -.3314 TC3 -.7740 8AU .IO75

ROE -.2781RRA .1246 Re3 -.36|0 FAU ,20979

F0£ -.8027 FRA 1.5087 FC-19.4817 9SP 637

BDE .3397 BRA .3541 9C3 ,8627 FSP 1803

HID-COURSE EX_CUT1Ct¢ ACCURACY

8GT 927.1 SGR 630.5 SO3 1072.6

RE? .1917 RRF .5637 RTF .337_

SOB !!21.2 R23 .4532 213 .4088

$01 940.9 502 609.8 THA 12.94

RAP 320.49 ECC 1.1334

]NJ 2 LAT INJ 2 LONG

17.20 44.95

19.43 27.78

21.96 4.10

24.83 331.60

27.31 305.57

24.83 270.88

21.96 270.92

ORBIT DETERMINATION ACCURACY

ST 21.2 3R 26.4 83 25.9

CRT .7785 CRS -.8903 CST -.4533

LSA 39.0 NSA 1T.0 2SA 2.7

EL1 32.0 EL2 11.0 ALF 52.93

LAUNCH DATE NAY 30 1971 FLIGHT T|HE 168.90 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00 LOL 247,96 VL

RP 211.20 LAP -.99 LOP 17.09 VP

RC 120.835 GL -13.60 GP -5.45 ZAL

PLANETOCENTRIC CONIC

C3 9.224 VHL 3.037

LNCH AZHTH LNCH TINE

50.00 14 27 43

60.DO 15 47 17

70.00 17 32 32

80.00 19 51 24

66.61 22 3 3

100.00 22 34 15

110.00 22 31 58

DIFFENENT|AL CORRECTION3

TOE -.2026 TRA -.3183 YC3 -.9559 9AU ,|284

ROE -.1738 RRA .1258 RC3 -.4175 FAU .21651

FOE ".8070 FRA 1,5699 FC-20.3203 |3P ?42

B0£ .3405 ERA .3432 BE3 1,0412 FSP 1876

DI3TAHC[ 399.619 EARTH TO MARS

32.180 GAL 2.33 AZL 91.27 HCA 129.12 SHA 185.70 ECC .18764 INC 1.2725 Vl 29.379

23.282 GAP 7.41 AZP 89.20 TAL 14.84 TAP 143.96 R¢A 150.65 APO 220.54 V2 25.972

70.27 ZkP 117.75 [TS 182.73 ZAE 160.18 [T[ 195.40 ZAC 95.03 ETC 277.02 LVI -11.93

DLA -28.44 RAL 324.75 RAD 0637.6 VEL 11.372 PTH 6.42 VNP 3.231DPA -23,31

L-I TIME INJ LAT INJ LONG ]NJ AT ASC INJ AZ¼TH IHJ TIHE POCST TIM

23?5.43 -1.16 61.18 175.48 137.57 |5 7 19 1375.4

2163.76 3,67 46.75 180.12 130.16 16 _3 21 1163.8

1854.25 9,06 25.69 184.15 123.07 18 3 26 854.3

1419.41 15.01 356.15 187,60 116.12 20 15 3 419.4

6283.30 20.81 305.41 190,18 109.84 23 4T 46 5283.3

6181.93 15,01 295.42 187.60 116.12 24 17 17 5161.g

9189.11 9,06 292.51 184.15 123.07 24 15 7 5189,1

RiD-CO_RSE EXECUTION ACCURACY

$;T 973.2 $GR 635.2 5G3 1115.2

RRT ,2189 RRF .5695 RTF .-,19

808 1113.2 223 .4128 213 ,3057

SG! 995.9 302 600.5 THA 15.09

RAP 319.73 ECC 1.1518

INJ 2 LAY lHJ 2 LONG

17.07 45.00

19.27 28.00

21.74 4.53

24.48 332.?6

27.13 280.15

24.48 272.93

21.74 271.36

ORRIT DETERMINAT|ON ACCURACY

GT 21.7 32 26.1 33 26.0

CRT .7965 CR3 -.8956 tit -.4701

LSA 32.1 MGA 17.1 SSA 2.7

ELl 32.3 EL2 10,3 ALF 51.57

LAUNCH DAT_ HAY 39 1871 FLIGHT TIME 170.00 ARRIVAL DATE NOV 16 1971

HELI_2NTRIC CONIC

RL 151.65 LAL ,00 LOL 247,26 VL

RP 211.46 LAP -.95 LOP 12.30 VP

RC 123.058 GL -13.43 GP -5.63 ZAL

PLANETO¢ENTRIC CONIC

C3 9.133 VHL 3.022

LNCN AZNTH LNCH TIME

50.00 14 27,10

90.00 15 46 10

70.00 17 30 21

80.00 lg 46 6

90.D0 22 13 55

100.00 22 28 58

110.00 22 2g 4?

DIFFERENTIAL CCRRECTION3

TDE ".2101 TRA -.3064 TC3-1.|438 9AU ,1503

ROE ".2637 RRA .1274 RE3 -.4551 FAU .22307

FOE -.B040 FRA ].6358 FC-21.1462 BSP 888

00E .3411 BRA .3318 BC_ 1.2310 FIP 1g5!

DI3TANCE 403.?98 EARTH TO MARS

32,172 GAL 2.30 AZL 91.25 NCA 130.34 IHA 183.58 [CC .18691 INC |.2513 Vl 22.$79

23.23? GAP 7.21 AZP 89.19 TAL 14,71 TAP 14_,03 RCA 150,87 APO 220.23 V2 25,842

?0,4? ZAP 1t3.72 ETA 182.55 ZAE 158.26 ET£ Ig4,54 ZAC 94og4 ETC 276,84 LVl -11,53

OLA -28.22 RAL 324.92 RAD 663?.6 V[L 11,368 PTH 6.42 VHP 3.177 DPA -23.73 RAP 318.94 ECC 1.1503

L-] T|HE INJ LAT INJ LONG |NJ RT ARC |NJ AZHTH ]NJ TIME PO C3T TIM ]NJ 2 LAT ]NJ 2 LONG

2372.71 -1.32 61,32 175.49 137,56 15 6 42 1378.7 f6.91 45.23

2168,55 3.46 46.98 180,02 130.18 16 22 19 t168.S 19,08 22.26

1862.16 8,?7 26.11 164,05 123.14 18 I 23 862,2 21.50 5.01

1437.11 14.4? 357,2g I67.38 116.40 20 10 3 437.1 24.11 333.94

6248.33 19,47 302.32 18g.67 110.93 23 58 4 5248,3 26.32 277.43

6199.62 14.47 296.46 187.38 116,40 24 12 1? 3199.6 24.11 2?3.22

619?.02 8.77 292,94 184,05 |23.14 24 13 4 5197,0 21.50 271,84

HID-COURSE EXECUTION ACCURACY CRBIT DETERM|NAT]ON ACCURACY

SOT 1034.9 SGR 640.5 $03 1152,g 3T 22.3 $R 25.8 $S 26,0

RRT ,3204 RRF .6150 RTF .5158 CRT .8t32 CR3 -.8267 CST -.4820

SOB 1217.1 223 .3858 R13 .5853 LSA 39.2 NSA 17,1 SSA 2.?

SG1 1064.6 $02 539.8 THA 16.37 ELI 32.3 EL2 10.3 ALF 50.17
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ NAY 90 IS71

M£LIO¢ENTRI¢ CONIC

RL 191,85 LAL DO0 L04. 24?,81 VL

RP 211,T9 LAP ".92 LOP 19.51 VP

RC 121.302 GL "13,26 GP "5.82 ZAL

PLANETOCENTRlC CONIC

CS 9,046 VHL 3,008

LNCN AZNTH LNCH TIHE

SO.DO 14 26 IS

60.00 15 45 0

?O.OO 17 28 4

80.00 19 40 49

90,00 21 54 25

100.00 22 23 40

110.00 22 27 30

DIFFERENTIAL CCRRECTION6

TDE -.2174 TRA ".2928 TC3-1.3438 8AU .1731

ROE -.2638 RRA .1290 RC3 -.4938 FAU .22943

FOE -.7976 FRA 1.7015 FC-21.9569 BSP 1064

BDE .3418 DRA .3198 DC3 1.4317 FSP 2017

LAUNCH DATE MAY 30 1971

HEL]OCENTR]C CONIC

RL 151.65 LAL .00

RP 212.01 LAP -.89

RC 127.566 GL -13.06

PLANCTC_ENTRIC CONIC

C3 8.964 VHL 2.994

LNCH AZMTH LNCH TIME

50.00 14 26 1

$0.00 15 45 47

70.OO 17 25 41

80.00 19 35 52

90.00 21 41 44

100.00 22 18 24

110.00 22 25 8

FLIGHT TIM( 172.00 ARRIVAL DATE NOV 1| 1971

DISTANCE 407.982 EARTH TO MAR1

36.|64 GAL 2.27 AZL 91.29 HCA 191.55 9NA 189.46 ECC .18626 IMC 1.2295 VI E8.)79

29.192 GAP 7.DO AZP 99.18 TAL 14.98 TAP 144.12 flCA 190.88 APO 219.86 V2 25.911

70,69 ZAP 113.68 ET$ 162.37 ZAE 195.30 [TE |93.78 ZAC 94.86 ETC 276,66 LV! -!1.11

OLA -27.67 RAL 329.12 RAD 6637.5 VEL 11.364 PTH 6.42 VHP

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME

2382,66 -I.91 61.48 179.63 137.96 19 6 18

2174,00 3._2 47,24 160.08 13D,19 16 21 14

1870.90 8.44 26.98 193.99 123.22 17 99 15

1455.28 13.02 366.26 187.20 116.68 20 5 4

1024,54 17.86 326,44 169.07 112.30 22 11 27

6217,79 13.92 297,53 187.20 116.68 24 7 16

6205.76 8.44 293.40 183.99 123,22 24 10 56

MID-COURSE EXECUTION ACCURACY

SGT 1106.0 SGR 646.6 6G3 1191.6

RRT .3811RRF .6400 RTF .5893

$GB 1281.2 R23 .3537 R13 .6512

SGI 1143,2 $62 578.4 THA 17.09

FLIGHT TIME 174.00

DISTANCE 412.t69

L@L 247.96 VL 32,158 GAL 2.24 AZL 91.21 HCA 132.76 9NA

LOP 20.72 VP 23.148 GAP 6.60 AZP 89.18 TAL 14.42 TAP

GP -6.01 ZAL 70.95 ZAP 111.63 [TS 182.17 ZAE 154.32 ETE

9.127 DPA "24.16 RAP 318.14 ECC 1.1409

PO CST TIM |NJ 2 LAT INJ E LONG

1382.6 16,75 45.41

1|74,0 16.86 26.55

870.9 21.23 5.54

455.3 23,72 336.15

24.5 25.50 $04.02

5217.8 23.72 274.46

5205.8 21.23 272.$7

ORBIT DETERMINATION ACCURACY

8T 22.8 6R 25.5 S8 25.9

CRT .8286 CR6 -.8792 CDT -.4922

LSA 59.2 NSA 17,2 $SA 2.8

ELI 32.7 EL2 9.8 ALF 46.82

ARRIVAL DATE NOV 20 1971

EARTH TO MARS

185.31 ECC ,18569 INC 1.2068 Vl 29.379

147.18 RCA 150.90 APO 219.72 V2 25.660

196.10 ZAC 94.77 ETC 2?6.4? LVI -10.66

DLA -27.70 RAL 325.33 RAD 6637.5 VEL 11.361 PTH 6.41 VHP 3,082 DPA -24.59 RAP 517.32 ECC 1.1479

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZHTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2386.9? -1.74 61.66 175.59 137.55 15 5 48 1387.0 16.51 45.61

2180.12 2.95 47.54 180.09 130.21 16 20 7 1180.1 18.61 28.88

1880.44 8.08 27.09 183.94 123.50 17 57 2 880.4 20.93 6.12

1473.91 13.35 359.34 187.05 116.96 20 0 6 475.9 23.31 336.58

1066.98 16.74 331.05 188.69 113.13 21 59 51 67.0 24.84 506.95

6236.42 13.35 298.62 187.05 116.96 24 2 21 5236.4 23.31 275.66

6215.30 8.08 293.91 183.94 123.30 24 8 43 5215.3 20.93 2?2.95

DIFFERENTIAL CORRECTIONS

TDE -.2257 TRA -,2776 TC5-1.5529 BAU ,1968

ROE -.2589 RRA .1306 RC3 -.5337 FAU .25552

FOE -.7934 FRA 1.7622 FC-22.7455 BSP 1268

ODE .3422 BRA .5068 8C3 1.642| FSP 2074

MID-COURSE EXECUTION ACCURACY

SGT 1186.6 SGR 653.7 SG3 1229.0

RRT .4585 RRF .6647 RTF .6535

SGB 1354.7 R25 .5234 RI3 .7068

SG1 1230.6 SG2 566.5 THA 17.37

LAUNCH DATE NAY 30 1971 FLIGHT TIME 176.00

HELlO CENT RIC CONIC

RL 151.65 LAL .00 LOL 247.96 VL

RP 212,29 LAP -.85 LOP 21.93 VP

RC 129,850 GL -12.86 GP -6.20 ZAL

PLANETOCENTRIC CONIC

C3 8.887 VHL 2.981

LNCH AZHTH LNCH TIME

50.00 14 25 26

60.00 15 42 51

70,00 17 23 13

80.00 19 30 18

90.00 21 31 20

I00.00 22 15 10

110.00 22 22 39

DIFFERENT IAL CC]qR_C71ON$

T0£ -.2277 TR4 -.2599 TC3-I.7814 BAU .2202

80[ -.2545 RRA .1518 tiC3 -.5771FAU .2421_

FOE -.8020 FRA 1.8063 FC'23.5849 66P 1506

808 .3415 ERA ._814 6CS 1.8539 F6P 2111

DISTANCE 416.358

32.152 GAL 2,21 AZL 91.18 HCA 133.96 6NA

23.105 GAP 6.61 AZP 89.18 TAL 14.24 TAP

71.23 ZAP 109.59 ETS 181.97 ZAE 152.31 ETE

DLA -27.40 RAL 325.57 RAD 6637.5 VEL 11.358 PTH 6.41 VHP

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2391.94 -1.98 61.87 175.67 137.54 15 5 17

2186.89 2.65 47.86 180.12 150.25 16 18 58

1880.76 7.70 27.64 183.91 123.38 17 54 44

1482,95 12.78 .45 186,91 117.23 19 55 11

1102.81 15.77 333.22 188.40 113.78 21 48 43

$255.48 12.76 299.72 186.91 117.23 23 57 25

6225.62 7.70 294.46 183.91 123.38 24 6 25

MID-COURSE EXECUTION ACCURACY

SGT 1289.3 S_ 882.S 5G3 1268.1

RRT .4834 RflF ,$898 RTF ,:.08

86B 1431,6 R25 .2925 RI5 .7582

6G1 1320,3 SG2 654.1 THA 17.65

LAUNCH DATE NAY 50 1971 FLIGHT TIME 178.00

HELIOCENTRIC CONIC

RL 151.65 LAL ,00

RP 212.57 LAP -.82

RC 132.153 GL -12.64

PLANETO(ENTRIC CONIC

C3 8.614 VHL 2.966

LNCH AZNTH LNCH TIME

SO.O0 14 24 50

GO.O0 15 41 12

70.00 17 20 40

DISTANCE 420.949

L_. 247.86 VL 52.140 GAL 2.16 AZL 91.16 HCA 135,16 8HA

LOP 23.13 VP 23.062 GAP 6.41 AZP 89.18 TAL 14.05 TAP

GP -6.40 ZAL 71,54 ZAP 107.54 ET$ 181.75 ZAE 150.30 [TE

DLA -27.09 RAL 525.84 RAD 6837.4 VEL 11.554 PTH 6.41 VHP

L-I TIN( INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ

2397.50 -2.26 62.10 175.78 137.54 15

2194.36 2.32 48.22 180.19 130.25 18

1901.91 7.28 28.25 183.91 123.46 17

ORBIT DETERMINATION ACCURACY

ST 23.3 SR 25.1 SS 25.9

CRT .8428 CR$ -.8729 CST -.5040

LSA 39.2 NSA 17.2 SSA 2.8

ELI 32.9 EL2 9,6 ALF 47.65

ARRIVAL DATE NOV 22 1971

EARTH TO MARS

185,22 ECC .18519 INC 1.1852 Vl 29.3?9

148.21RCA 150.92 APO 219,52 V2 25.846

192.49 ZAC 94.67 ETC 276.28 LVI -10.24

3.042 DPA -25.02 RAP 316.49 ECC 1.1463

PO CST TIM INJ 2 LAT INJ 2 LONG

1391.9 16.27 45.84

1186.9 18.34 29.24

890.8 20.60 6.74

492.9 22.87 357.85

102.8 24.25 309.38

5255.5 22.67 2?6.90

5225.6 20.60 273.57

ORBIT DETERMINATION ACCURACY

6T 23.5 8R 24.8 88 26.0

CRT .8565 CR8 -,8721 ¢8! -.8254

LSA 59.4 MSA 17.0 8SA 2.8

EL| 55.0 EL2 8.2 ALF 46.43

ARRIVAL DATE NOV 24 1871

EARTH TO HANS

185,15 ECC ,18478 INC 1.1589 vl 29.579

149.21RCA 150.94 APO 218.38 V2 25.818

191.93 ZAC 94.57 ETC 276.09 LVI -9.80

5.005 DPA -25.45 RAP 315.66 ECC 1.1451

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4 48 1397.5 16.00 46.09

17 47 1194.4 18.05 29.64

92 22 901.9 20.24 7.41

80.00 19 25 3 1512.52 12.14

gO.O0 21 22 7 1135,03 14.87

100.00 22 ? $5 6275.03 12.14

110,00 22 20 6 6256.77 ?.28

DIFFERENTIAL CCRR(CTION6

TD[ -.2592 TRA -.2492 TCS-2.D166 BAU ,2483

RDE -.24?6 RRA .1353 RC5 ".6119 FAU .24544

FOE -.?564 FRA 1.9157 FC-24,1068 B6P 1691

BOE .3443 6RA ,2835 BC3 2.1074 FSP 2212

!.56 186.81 117.49 19 50 16

335.17 188.18 114.35 21 41 2

300.85 186.81 117.49 23 52 30

295.06 185.91 123.46 24 4 3

MZD-COURSE EXECUTICN AcCuRACY

$GT 1392.3 $GR 668.1SG3 1293.6

RRT ,5346 RRF *?096 RTF .7461

3GB 1544.3 R23 .2809 R13 ,7829

861 1445.4 $62 543.9 THA 16.84

512.5 22.42 538.61

155.0 23.64 $11.57

5275.0 22.42 278.18

5256,8 20.24 274.24

OR91T DETERMINATION ACCURACY

6T 24.5 6R 24.5 68 25.2

CRT .8671CRS -.8423 C6T -.4940

LSA 38.8 NSA 17.? SSA 2.8

ELI 55,4 EL2 8.9 ALF 44.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4¢ 1971)

LAUNCH DATE MAY 30 tR?t FLIGHT TIi_ tAO,OO ARRIVAL DAT( MOV tG taft

NELIO¢ENTRI¢ CQNIC

NL lit.IS LAL ,0O

RP R!2.86 LAP ".78

RC 134.475 GL °12,41

PLANETOC[NTRI¢ CONIC

CS 8,746 VNL 2.957

LNCH AZNTH LNCH TIME

SO.DO 14 Z4 13

60,Og 15 39 51

70.DO 17 18 2

80,00 19 19 51

gD.OD 21 13 tl

lO0,OO 22 2 43

]tO,GO 22 t? 26

DIFF[RENTIAL CCRRECTIONR

TO[ -,2482 TRA ",2329 TCS-2,_582 2AU ,2748

ROE -.2418 RRA .1376 RC3 -,$$25 FAU *_4924

FOE -,YD3R FRA 1,9856 FC*24.?4|R 88P 1991

ROE .3444 2RA .e?OS BCS 2,SSOR FSP 226?

DISTANCE 424,?42 EARTH TO MARl

LOL 247,9R VL $2,|44 GAL 2,14 AZL gl,13 HCA 13R,36 8HA 185,08 [CC °18439 INC 1,1336 VI . 29,379

LOP 84.33 VP 23.D21 GAP 8,23 AZP 89.18 TAL t3,84 TAP 150.20 RCA liD,g? APO 219.22 V2 25.782

GP -6.SO 2AL ?1,8R ZAP 105,50 ITS SOl,IS Z41[ 148.2T ETE t91.43 ZAC 94,46 ETC 275,90 LVI -9,35

DLA -23.75 RAL $2E,12 MAD 6637,4 VEL 11,3$1PTH 6,40 VHP 2.9?2 DPA -2$.RS RAP 314.83 [CC 1,1432

L-! TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH [NJ TIN[ PO CBT TIM INJ 2 LAT INJ 2 LONG

2403,62 -2,57 12,36 1?5,9D |$7,52 IS 4 17 1403,$ 15.71 41,37

2202.47 |,97 48.60 15D,26 130,25 16 16 33 1202.5 17,7D 30,07

1913.78 6,83 28.86 183,93 123,54 17 49 55 D13,8 19.86 8.t2

1532.46 11,52 2.72 188,74 117,74 19 45 23 532.5 21.94 340.19

1193,39 34.D2 339.99 180,00 114,82 21 $3 9 165.3 23,05 313.$0

1006.98 11.52 324,D9 18R,?4 117,74 22 lg 3D 6,9 21,94 301.56

G848,64 6.83 298,G9 283.93 123,54 24 t 36 5248,G tg,e6 2?4,94

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT t503.0 SGR 676,4 SG3 1323.3 ST 25,0 82 25.9 38 24,1

RRT ,5768 RRF .7309 RTF ,?OLD CRT ,eT?5 CR8 -.625D CRY -.46R0

SGB 1250.0 R2S .2626 R13 ,8121 LSA 38.5 NSA 11.9 $9A 2,R

SGI 136t.7 $62 S$2.5 THA |6.S! ELl 35.$ EL2 8.S ALF 43.45

LAUNCH DATE NAY 30 1971 FLIGHT TIE 182.00 ARRIVAL DATE NOV 26 9971

HELIOCENTRIC C(_qIC DISTANCE 428.937 EARTH TO NARS

RL 151.65 LAL .DO LOL 247.96 VL $2.142 GAL 2.11 AZL 91.11HCA 137.56 SNA 188.D5 [CC .15408 INC 1.1070 VI 29.$79

RP 213.16 LAP -.?S LOP 25.52 VP 22.g?9 GAP 6.04 AZP 89.18 TAL 13,62 TAP 151,17 RCA 15D.99 APO 219.12 V2 25.?49

RC 136.814 GL -12.16 GP -6.81 2AL 72.24 ZAP 103.47 ITS t81.31ZAE 146.24 ETE 190.96 ZAC $4.35 ETC 275.TI LVI -8.89

PLANETOCENTRIC CONIC

C3 S.68! VHL 2,946 DLA -26.39 RAL 326.43 RAD 6637,4 VEL tl. 349 PTH 6.40 VHP 2.945 DPA -26.51 RAP 315.g9 ECC 1,1429

LNCH AZNTH LNCH TIME L-Z TIME IMJ LAT [NJ LONG IHJ RT A$C [NJ AZNTH IMJ TIME PO CST TLH INJ 2 LAT INJ 2 LONG

50.OO 14 23 55 2410,31 -2.91 62,64 I76.05 137.51 15 3 48 1410.3 15.38 46.67

60.00 15 38 25 2211,28 1.58 49.02 180.36 130.28 16 15 17 1211.2 17.34 3D.$3

?D.O0 17 19 18 tl2e.4D 6.36 29.53 183.97 123,63 17 47 24 926,4 19.45 6.87

80.00 19 14 39 1552.83 10.87 3.89 186.68 117.98 19 40 32 552.8 21.44 341,50

90.00 21 § 47 1194.44 13.18 338.71 167.87 115.25 21 25 41 194.4 22.4? 315.53

SOD.DO 21 87 31 1027.30 10.87 325.26 186.68 117.98 22 14 38 27.3 21.44 302.87

110.00 22 14 44 6261.26 6.36 2g6.35 183.97 123.63 23 59 6 5261.3 19.45 275.69

DIFFERENTIAL C(_RECT|(_J8 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.2507 TRA -._IGI TCS-_.BOg6 BAU .3022 6;T 1626,2 3GR 685,4 363 1_5D.3 ST 25.5 62 23.4 66 24.3

ROE -.2338 RMA .t4Ol RC3 -.$931 FAU .25398 RRT ,6|49 RRF .7814 RTF .811D CRT .8666 CRS -,SOS? CIT -.4751

FDE -._665 FRA 2.0328 FC-25,32_? BSP 2177 SG5 I764.7 R23 .24TO R13 ,D363 LSA 36.1NSA 16.0 S6A 2.R

BDE .3442 BRA .2575 BC3 2.6036 FSP 2318 SGI 1685.9 $62 521.3 THA 16.11 EL1 33.6 EL2 8.2 ALF 42.25

LAUNCH DATE MAY 30 1971 FLIGHT TIME 184.00 ARRIVAL DATE NOV 30 1971

HELIOC£_,;_ 1C CCWIC DISTANCE 433.133 EARTH TO MARS

RL 151.65 LAL .00 LOL 247.96 VL 32.140 GAL 2.0? AZL 91.08 HCA 138.75 SNA 185.03 ECC .18383 INC 1.0794 Yl 29.379

RP 213.46 LAP -.T! LOP 26,71 VP 22.939 GAP 5.86 AZP 89.19 TAL 13.38 TAP 152.12 RCA 151.01 APO 219.04 V2 25.714

RC 139.171GL -11.90 GP -7.02 ZAL 72.13 ZAP 101.45 ITS 181.07 ZAE 144.20 ETE 199.32 ZAC 94,22 ETC 275.52 LVI -8.43

PLANETOCENTRIC CONIC

C3 8.620 VHL 2,936 DLA -26.00 RAL 326.75 RAD 6637.3 VEL !1.346 PTN 6.40 VHP 2.818 DPA -26.74 RAP 913,16 ECC 1.1419

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG IHJ RT ARC |NJ AZNTH IN_ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

5O.o0 14 22 55 2417.59 -3.2T 62.94 176.22 137.49 15 3 12 1417.6 15.03 47.00

6D.00 15 36 56 2220.70 1.16 49.48 180.48 1_0.29 16 13 5? 1220.7 16.g6 31.03

70.00 17 12 2S 1939.76 5.85 30.23 184.02 123,71 17 44 49 939.8 19.01 g.66

80.00 lg 9 28 1573.65 10.20 5.07 i86.65 118.21 1g 35 41 573.6 20.92 $42.93

90.00 20 58 IS 1222.76 12.35 340.38 187.77 !15.64 21 10 39 222.8 21.87 317.39

tOO.O0 21 52 19 1046,12 tO,20 326°44 186.63 118,21 22 9 48 48.I 2Q,92 304,20

IiO.OO 22 1t 56 6274.62 5.85 2g7.06 184.02 123.7! 23 56 30 3274.6 19.01 276.48

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2351 TEA *,1982 TC3-2.7668 2AU ,3262 3ST 1752.0 3GE $85,2 $63 1373.S 3T 25.e SR _2.9 |S 23.S

ROE "._296 RRA .142? RC3 -,7353 FAU ,_5TSO RRT ,$434 RRF ,7710 RTF ,_JSl CRT ,895I C_8 ".7823 CIT -.4ill

FOE ",6229 FRA 2,12|T FC'2S,ST2G RiP 2436 SG8 1135.S 223 ,2339 213 ,|362 LSA 37,T NSA 18.2 SSA 2.1

ROE .3431 ERA °2442 RC3 2,8629 F|P 2364 5GI 1811,2 362 510,4 THA 15,72 EL| 33.6 EL2 7.8 ALF it. IS

LAUNCH DATE NAY 30 1971 FLIGHT TIME I8S,0D ARRIVAL DATE DEC 2 19T!

HELIOCENTRIC CONIC DISTANCE 437.330 EARTH TO MARS

RL 151.6S LAL .DO LOL 24?.92 VL 32,136 GAL 2,D3 AZL 91,D5 HCA 139.94 GNk 165,01 [CC .I8364 INC 1.0306 Vl 29.379

RP 213.77 LAP -.68 LOP 27.90 VP 22.899 GAP 5.66 AZP 89.20 TAL 13,12 TAP 153.05 RCA 151.D4 APO 218.99 V2 25.SSO

RC 141.545 GL -11.61GP -?,24 ZAL 73.04 ZAP gg.45 ITS 180.62 ZAE 142,17 ETE 190.11ZAC 94.09 ETC 275,33 LVI -7.97

PLANET(_EENTRIC CONIC

C3 8,962 YHL 2.926 DLA -25.59 RAL 327.10 RAD 6637.3 VEL 11.343 FTH 6,4D VHP

LNCH A2HTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ARC ZNJ AZMTH INJ

SD.09 14 22 12 2426.4T -3._? 63,_T 176.40 167.47 16 2 36

60.00 15 35 23 2250.83 .72 49.96 180.62 130.30 16 12 34

70.OQ 17 g 33 Igs3.87 5.32 30.98 984.1Q 123,78 17 42 9

8D.O0 lg 4 16 15g4.gs g,51 6.26 186.65 118.44 19 30 31

9D,00 20 91 2 1250.61 11.52 342.01 187,70 116.00 21 11 53

IOO.D0 21 4? $ 1069.40 g.31 327.$5 186.65 !18.44 22 4 58

110.00 22 9 2 100D.69 5.32 31g.90 184.10 123.79 22 25 42

D|FFERENT|AL CORRECTION6 MID-COURSE EXECUTION ACCURACY

TO( -.2581TRA -.1792 TC3-3.D2g? BAU ,3580 SGT 1684.3 SGR ?05.7 SG3 13g?.8

RDE -.2235 RRA .1455 RCS -,7777 FAU .26066' RRT .6806 RRF .7896 RTF .8553

FDE -.S790 FRA 2.1878 FC-26.3558 BSP 2?03 SGB 2D12,1 R23 .2226 213 .8730

BDE .3413 BRA .2308 BC3 3.1279 FSP 23gg SGI 1949.0 SG2 499.9 THA 15.33

2.897 DPA -27.16 RAP $12,34 ECC 1.1409

TINE PO CST TIM INJ 2 LAT INJ 2 LONG

1425.5 14.64 47,95

1230.8 16.54 31,56

933.9 98.55 t0.49

$94.9 20,38 $44.18

230.6 21.26 31g.21

69.4 2D.38 305.54

• 7 18.35 299,4D

C_BIT DET(RMIHATION ACCURACY

ST 26.1 SR 22.4 S$ 23.5

CRT ,9026 CRS ".7575 CST -.4402

LSA 37.2 NSA 18.4 $6A 2.8

ELI 33,5 EL2 7,S ALF 40.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAY 30 1871

HELIOCENTRIC CONIC

RL 151.63 LAL .08

RP 214.08 LAP -.54

RC 143,936 GL -11.31

PLANETOCEHTRIC CONIC

C3 8,508 VNL 2.91T

LNCM AZMTH LNCH Tlffi_

50,00 14 21 2T

60.00 15 33 46

TO,DO 17 6 36

60.00 18 59 4

90,D0 20 44 2

100.00 21 41 56

!10.00 22 8 2

PLIGHT TIME 188.00 ARRIVAL DATE DEC 4 1871

DISTANCE 441.528 [ARTN TO MARS

LOL 24?.88 VL 32.139 GAL 1.98 AZL 91.02 HCA |41.12 SHA tiS.OI ECC .18348 INC 1.0803 Vl 29.$T6

LOP 29.08 VP 22.859 GAP 5.51 AZP 89.21 TAL 12,8S TAP IS3,9T RCA 151,08 APO 218,98 V2 25.845

GP °7.48 ZAL 73.47 ZkP 9?.47 ITS 180,57 ZA[ 140.14 ETE |89.73 ZAC 93.95 [TC 275.14 LVI -?,SO

DLA -25o19 RAL 32T.45 RAO 8637.3 V(L 11.341 FTN 6.39 VHP 2,8?8 OPA -27.58 RAP 311,55 ECC 1,1408

L-I TIME |NJ LAT INJ LONG IHJ AT ASC INJ AZHTH INJ TIH£ PO CST TIN 1NJ 2 LAT INJ 8 LONG

2433.95 -4.09 63.63 176.61 137.44 15 2 1 1434.0 14.23 47.73

2141.63 .24 50,46 180.78 130.30 18 11 8 1241.G 16.08 32.13

19U.71 4.78 31.78 184,19 123.86 IT 39 25 888,7 18.05 11.35

1616.68 8.80 ?,51 188.66 118.65 19 28 1 618.T lg.81 345,54

1278.18 10.70 345.81 187.88 116,34 21 § 20 2T8.2 20.64 $20,99

1091.15 8.80 328.8? 186,86 118.65 22 0 ? 91.1 19.81 $06.91

1015.52 4,76 320.88 184,19 123.86 22 22 58 15.5 18.05 300.27

OIFFERENTIRL CORRECTIONS

TOE -.2507 TRA -,1582 TC3-3.2920 EAU .3860

ROE -.2177 RRA .1473 RC3 -.8257 FAU .26485

FOE -.5549 FRA 2.2216 FC-26.9298 88P 2987

BOB ,3381 ERA .2161 BE3 3.3939 FSP 2398

LAUNCH DATE MAY 30 1971

HELIOCENTRIC CONIC

MIO-C(XIRSE EXECUTION ACCURACY C_qBIT DETERMINATION ACCURACY

SGT 2018.0 SGR 7t9.0 SG3 |422.9 ST 28.1 88 21.9 88 23.3

RRT ,7124 RRF ,8085 RTF .8TSS CRT .9105 CR6 -.7453 CST -,4427

968 2140.4 R23 ,2075 813 ,8904 LSA 36.9 NSA 18.3 8SA 2.8

SGI 2084.0 962 488.1 THA 13.11 ELI 35,3 EL2 7.1 ALP 39.57

FLIGHT TIHE 190.00 ARRIVAL DATE DEC 6 1971

DISTANCE 445.724 EARTH TO MARS

RL 151.65 LAL .DO

RP 214.39 LAP -.60

RC 146.344 GL -10.99

PLANETOCENTRZC CONIC

C3 8.45? VHL 2.908

LNCH AZNTH LNCH TIME

SO.OÙ 14 20 40

60.00 15 32 4

70.00 17 3 31

80.00 18 53 51

90.00 20 37 11

100.00 21 36 43

110.00 22 2 57

LOL 247.96 VL 32.140 GAL 1.94 AZL 90.99 HCA 142.30 SNA 185.02 ECC .18340 INC .9886

LOP 30.26 VP 22.820 GAP 5.34 AZP 89.22 TAL 12.58 TAP 154,67 RCA 151.09 APO 218.95

GP -7.69 ZAL 73.93 ZAF 95.51 ETS 180.31 ZAE 138.13 ETE 189.38 ZAC 93.80 ETC 274.96

DLA -24.68 RAL 327.83 RAD 6637.2 VEL 11.339 PTH 6.39 VHP 2.863 DPA -28.01 RAP 310.75

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TINE PO CST TIN INJ 2 LAT

2443.09 -4.55 64.01 176.83 137.41 15 1 23 1443.1 13.78

2253.19 -,27 51.03 180.95 130.30 16 9 38 1253.2 15.61

1984.35 4.16 32,58 184.30 123.93 17 36 35 984.4 17.52

1639.02 8.07 8.76 186.70 118.84 19 21 1O 639.0 18.22

1305.78 9.86 345.20 187,65 116.64 20 58 56 305.8 19.99

1113.49 8.07 330.13 186.70 118.84 21 55 17 113.5 19.22

1031.17 4.16 321.50 184.30 123.93 22 20 8 31.2 17.52

Vl 29.379

V2 25.609

LVI "7.03

ECC 1.1392

INJ 2 LONG

48.14

32.73

12.26

346.93

322.75

308.30

301.18

DIFFERENT IAL CORRECTIONS

TDE -.2618 TRA -.14DO TC3-3.3793 8AU ,4162

ROE -.2090 RRA .1521RC3 -.8610 FAU .26464

FOE -.4501FRA 2.3312 FC'27.0902 BSP 3241

BOB .3350 BRA .2067 BE3 3.6814 FSP 2468

LAUNCH DATE NAY 30 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .O0 LOL 247.96 VL 32.141GAL

RP 214.72 LAP -.57 LOP 31.44 VP 22.781 GAP

RC 148,770 GL -10,64 GP -T.92 ZAL 74.4| ZAP

PLANETC_ENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2166.2 SGR 727,4 SG3 1451.7 ST 26.4 SR 21.2 SS 22.5

RRT .7330 RRF .8232 RTF ,8838 CRT .9141 CRS -.6776 CST -.3636

SG8 2285.0 823 .2084 813 .8968 LSA 35.7 MSA 19.1 8SA 2.8

SGI 2234.1 $62 479.8 TMA 14.51 ELI 33.1 EL2 6.8 ALF 38.21

FLIGHT TIME 192.00 ARRIVAL DATE DEC 8 1971

DISTANCE 449.921 EARTH TO MARS

1.89 AZL 90.96 HCA 143.48 IRA 185.04 ECC .18335 INC .9552 Vl 29.379

5.17 AZP 89.23 TAL 12.27 TAP 155.74 RCA 151.11 kPO 216.g7 V2 25.573

93.58 ETS I80.04 ZAE 136.13 ETE 189.04 ZAC 93.63 ETC 2?4.78 LV! -6.56

C3 8.410 VHL 2.909 DLA -24.18 RAL 528.22 RAD 6637.2 VEL 11.337 PTH 6.39 VHP 2.852 DPA -28.43 RAP 309.98 ECC 1,1384

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PÙ CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 19 49 2452.87 -5.04 84.43 177.07 13T.37 15 0 42 1452.9 13.30 48.58

60.00 13 30 17 2265.45 -.81 51.61 181.14 130.29 16 8 3 1265.5 15.10 53.36

70.00 17 0 20 2000.75 3.54 33.44 184.43 123.99 17 33 40 1O00.? 16.97 13.20

80.00 i8 48 36 1661.87 7.32 10.04 186.76 119.03 19 16 _8 661.9 18.59 348.34

90.00 20 30 27 1333.41 9.81 346.79 187.67 116.92 20 52 40 333.4 19.32 324.50

tOO.DO 21 31 28 1138.34 7.32 331.41 188.7S 119.03 21 50 24 136.3 18.59 309.71

110.00 21 59 46 1047.56 3.54 322.36 184.43 125.99 22 17 13 47.6 16.97 302.12

DIFFERENT 1AL CCRRECTION$

TOE -.2612 TRA -.1149 TC3"3.8588 BAU .4458

ROE -.2016 ERA .1535 RC3 -.SOS3 FAU .26503

FOE -.3859 FRA 2,3943 FC-2?.3658 BSP 5524

90[ .3299 ERA .1957 8C3 3.9632 FSP 2494

MID-COURSE EXECUTION ACCURACY OR8IT DETERMINATION ACCURACY

SGT 2311.3 SGR 739.3 SG3 1444.2 ST 26.3 38 20.6 ss 22.1

RRT .TSSR RRF .932T RTF ._,51 CRT .9189 (MS -._)Z2 ¢8I -.Silo

SGB 2426.6 R23 .2028 RI3 ,9063 LSA 34.9 MSk 19.4 $SA 2.0

8GI 2380.7 $G2 470.0 THA 14.15 ELI 32.7 EL2 6.5 ALF 37.43

LAUNCH DATE MAY 30 1971 PLIGHT TIME 194.00 ARRIVAL DATE DEC IO 1971

HELIOCENTRIC CONIC DISTANCE 454.118 EARTH TO MARS

RL 151.65 LAL .GO LOt. 24T.95 VL 32,143 GAL 1.84 A2L 90.92 MCA 144.85 3NA 185,08 ECC .18335 INC .9201 Vt 29.379

RP 215.04 LAP -.53 LOP 32,$1 VP 22.743 GAP 5.00 A2P 89,25 TAL 11.96 TAP 155,61RCA 151.14 APO 219.01 V2 25.536

RC 151.211GL -10.28 GP -8.16 ZAL T4.92 ZAP 91.69 ETS 179.75 ZAE 134.15 ETE 188.72 2AC 93.46 ETC 274.60 LV! -6.09

PLANETOCENTRIC CONIC

C3 8.366 VML 2.892 OLA -23.66 RAL 328.61RAD 6657.2 VEL 11.335 PTH 6.39 VHP 2,843 DPA -28.83 RAP 309.24 ECC 1.1377

LNCH AZMTH LNCH TIME L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

50,00 14 16 54 2463.32 -5,56 84.87 177.33 137.33 14 59 57 1463.3 12.79 49.04

60.00 15 28 24 2278.47 -1.38 52.25 181.35 130.28 16 6 23 1278.5 14.56 34.03

70.00 16 ST 2 2017.93 2.89 34.34 184.58 124.05 17 30 40 1017.9 16.38 14.19

80.00 18 43 18 1685,32 6.54 11,35 186.84 119.20 19 11 24 885.3 17.94 349.78

90.00 20 23 47 1361.23 8.15 $48.38 187.70 117.17 28 46 29 361.2 18.63 326.25

100.00 21 26 10 1159.79 6,54 332.71 186,84 119.20 21 45 30 159.8 17,94 311.15

110.00 21 $6 28 1064,75 2,89 323.26 184.58 124.05 22 14 13 64.T 16.38 303.10

DIFFERENT ! AL C(_RECTION5 MID-COURSE EXECUTION ACCURACY ORBIT DETERN| NATION ACCURACY

TOE -,2588 TRA -.0970 TC3-4.1423 BAU .4752 SGT 2459.4 $GR 752,1 8G3 1454.? ST 26.1SR 19,9 55 21.8

RDE -.1939 RRA .1388 RC3 -.94?0 FAU .266T4 RRT .7771RRF *8533 RTF ,9048 CRT ,9231CRS -.5?97 CST -.2715

FDE -,3118 FRA 2,4513 FC-27.6842 BSP 5807 $68 2571.9 R23 ,1978 815 .9146 L8A 33.9 MSA 19.8 SSA 2.8

80£ .3234 8RA .1861BC3 4,2492 FSP 2508 SGI 2530.4 SG2 468.1THA 13,84 EL1 32.2 EL2 6,2 ALF 36.76

1568



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 50 1971 FLIGHT TIME 106.00 ARRIVAL OAT[ OEC 12 18?1

MELIO¢[HTRIC CONIC

mL 151.85 LAL .00

RP 215.57 LAP ".S0

R¢ 153.881 6L -9.55

PLANETOCENTRIC CONIC

C3 8.325 VML 8.885

LNCN AZMTH LNCH TIME L-I TIME |NJ LAT

50.00 14 [7 58 2474.40 -6.12

60.00 15 28 25 2292.27 -1,99

70.00 18 53 57 2035.94 2.20

80.00 [8 37 57 1709.41 5.74

90.00 20 1? 10 1359.37 ?.2?

100.00 21 20 49 1153.88 S,74

110.00 21 53 3 1032,76 2.20

O|FFER[NT|AL CO_RECT|_

TOE ".2546 TRA -,0143 ?C3"4.4287 8AU .505t

ROE -.1857 RRA .IQ28 RC3 -.9896 FAD *26080

FDE -.2292 FRA 2.5153 FC-87.7455 8SP 4095

60E .3152 BRA .1790 8C3 4.5380 FSP 2527

01STANCE 4$8,3|4 - EARTH TO MARl

LQI. t47.9i VL 32.148 GAL 1.80 AlL 90.|! MCA I45,0! IMA II|,ll [C( .18340 IHC ,5530 V| 29.379

LOP 33.79 VP 22,T05 GAP 4.84 kIP 39.2T TAL 11.63 TAP [S?.46 RCA ISl.l? APO 219.07 V2 85.459

GP -5.42 ZAL T5.44 ZAP H.Se ET8 t79.81 ZAE 132.19 ETE 133.42 ZAC 93.27 EYE 2?4.43 L¥1 -|.52

DLA -23.10 RAL 329.02 RAD 8837.2 VEL [t.333 PTH $.39 VHP 2.137 SPA -29.27 RAP 305.53 ECC 1.[370

|NJ LONG IMJ RT ASC IN[ AZMTH IN[ TIME PO CST TIM IN[ 2 LATINJ 2 LONG

65.34 117.39 [37.27 14 59 9 [474.5 t2.24 46.53

52.09 101.56 130.28 16 4 38 1282.3 13.98 34.74

35.28 184.74 [24.09 17 27 33 [035.9 I5.?S 15.2[

12.68 186.93 119,35 [9 8 26 709.4 [?.28 351.25

349.98 187.?6 117.40 20 40 20 389.4 57.92 328.01

334.9S 186.95 119.35 21 40 33 183.g 17,20 312o81

324.20 104.74 124.09 22 11 6 82.8 15.75 304.13

NIO-CQURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2610.1 9GR 765.4 303 [461,3 ST 25.7 SR 19.2 55 21.3

RRT .7950 RRF .8669 RTF .9124 CAT .9264 CRS -.5153 C8T -.2088

8GB 2?20.0 823 .1955 813 .9211 LSA 32.8 MSA 20.3 588 2.8

SGi 2682.3 SG2 451.0 THA 13.53 ELi 31.5 EL2 5.g ALF 38.18

LAUNCH DATE NAY 30 1g71 FLIGHT TIN[ t98.00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00 LOL 247.96 VL 3E.149 GAL

RP 215.71 LAP ".46 LOP 34.95 VP 22.667 GAP

RC 156.143 GL "9.46 GP -8.68 ZAL ?5.99 ZAP

PLANETOCENTR|C CONIC

C3 8.287 VHL 2.879

LNCH AZMTH LNCH TIME

50.00 14 16 50

60.00 15 24 19

70.00 16 50 4

80.00 18 32 30

90.00 20 10 34

100.00 2t 15 22

110.00 21 49 30

DIFFERENTIAL Ca_R(CTION$

TDE -.2485 TRA -.0508 TC3-4.7|6OBAU ,533|

RD[ -.1772 RRA ,1668 RCS-!.0346 FAU .266(_

FDE -./443 FRA 2,5719 FC-27.8533 BSP 4376

BDC .3052 BRA .1744 BE3 4.8301 FSP 2527

DISTANCE 462.509

1.74 AZL 90.84 HCA 146.98 8HA

4.68 AZP 89.29 TAL 11.30 TAP

87.99 ST3 179.16 ZAE 130.25 ETE

EARTH TO MARS

165.17 ECC .18348 INC .8436 V[ 29.379

158.29 RCA 15[.20 APO 219.14 V2 25.45[

168.13 ZAC 93.07 [TC 274.27 LV] -3.15

DLA -22.51 RAL 329.44 MAD 9637,1 VEL 11.331 PTH 6.39 VHP 2.833 DPA -29,68

L-[ TIME IN[ LAT IN[ LONG IN[ RT A$C IN[ AZMTH IN[ TIME PO CST TIM

2486.36 -6.72 65.84 177.88 137.21 14 58 16 1486.4

2306.89 -2.63 53.59 181.80 ' 130.23 16 2 46 1306.9

2054,81 1,48 36.27 184,91 124.13 17 24 19 1054,8

1734.20 4.91 14.06 187o04 119.49 19 1 25 734.2

1417.92 6.37 351.59 187.84 117.61 20 34 12 417.9

1208.67 4.9! 335.42 187,04 119.49 2[ 35 31 208.7

1101.$3 1.48 323.18 184.91 [24.13 22 ? 52 10[.6

NIO-CGURSE EXECUTION ACCURACY

$GT 2763,2 SGR 780.0 883 1466.1

RRT .8134 RRF .8?98 RTF .9181

880 28?[.2 823 .1934 813 .9268

88[ 2837.0 SG2 441.g THA 13.26

RAP 307.85 ECC 1.1364

IN[ 2 LAT IN[ Z LONG

11.65 50.05

13,36 35.48

15,09 16.27

18.55 352.74

17.1? 329.7?

16.55 314.11

15.09 305.19

ORBIT DETERMINATION ACCURACY

ST 25.1 88 18.5 88 21.5

CRT .9292 CR8 -.4464 CST -.1437

L$A 31.5 NSA 20.8 8SA 2.9

EL1 30.7 EL2 5,6 ALF 35,70

LAUNCH DATE NAY 30 1971 FLIGHT TIME 200.00 ARRIVAL DATE DEC 16 !971

NELIOCENTRIC CONIC

RL 15t.65 LAL .00 LOL 247.96 VL

RP 216.04 LAP -.42 LOP 36,11 VP

RC 158.631 GL -9,01 GP -8.95 ZAL

ffLANET_ENTRIC CONIC

C3 8.253 VHL 2.873

LNCH AZNTH LNCM TIME

90.00 14 15 39

60.00 [5 22 5

70.90 16 46 22

SO.DO 18 28 58

90,00 20 5 56

100.00 21 9 50

110.00 21 45 A8

DIFFERENT IAL CCi_RECTION5

TOE -.2403 TRA -.0287 TC3"5.0083 8AU .5630

ROE -,1983 RRA ,1711RCS-I.D7?T FAU .26546

FDE -.0337 FRA 2.8284 FC'2?,8478 65P 4888

ODE .2934 6HA .1732 |C3 5.1209 FSP 2537

DISTANCE 488.702 EARTH TO MARS

32.153 GAL 1,69 AZL 90.80 HCA 148.15 5MA 183.23 ECC .18360 [NC .8017 Vt 29.579

22.630 GAP 4.32 AZP 89.32 TAL 10.95 TAP 159.10 RCA 151.22 APO 219.24 V2 25.424

76.56 ZAP 86.20 (T5 [78,65 ZA( 128,34 ETE [87.85 ZAC 92.85 ETC 274,12 LVI -4,68

DLA -21.88 RAL 329.87 MAD 6637.1VEL ![.330 PTH 6.38 VHP 2.933 DPA -30.10 RAP 307,20 ECC 1.1359

L-I TIME [NJ LAT [NJ LONG INJ RT A$C ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT]NJ 2 LONG

2489.08 -7.35 66.38 178.17 137.14 14 57 18 1499,1 11.03 50.60

2522.37 -3.31 54.33 102.04 130.19 18 0 47 1322.4 12.71 36.25

2074.59 .72 37._D 185.10 124.15 17 20 57 1074.6 [4.40 17.30

1759.75 4.06 15.47 187.17 119.61 18 56 18 759,8 15.80 354.27

1447.00 S.4S 353.24 187.94 ltT.Tg 20 28 5 447.0 16.40 331.55

1234.22 4.06 335.84 187.17 119.61 21 30 24 234.2 15.80 315.64

1121.4[ .72 326.22 COS.tO [24.15 22 4 50 [21,4 t4.40 306.30

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 25|6.6 [DR 794.5 863 t458o0 5T 24.4 $R 17,T 35 21.8

RRT .8283 RRF .6916 RTF ._43 CRT .9314 CR$ ".3735 CIT ".0792

[GO 3022.9 823 .1930 813 .9315 LSA 30.2 MSA 21.3 38A 2.9

301 2991.1 582 433.4 THA 13.00 ELI 25.6 EL2 5.3 ALF 35.3?

LAUNCH OAT( MAY 30 1971 FLIRHT TIME 202,00 ARRIVAL DATE DEC 18 1971

HELIOCENTRIC CONIC DISTANCE 470.894 EARTH TO MARS

RL 151.65 LAL .00 LOL 247.16 VL 3R.|S? GAL 1.64 AZL 90.79 HCA [49.31 IRA 165.30 ECE .15378 INC .7575 Vl 29.379

RP 214.39 LAP ",39 LOP 57.27 VP 22.593 RAP 4.38 AZP 89.35 TAL 10.59 TAP 159.91 RCA 151.25 APO 219.35 V2 25.385

RC 181.134 GL -5,53 GP -g,24 ZAL 77.13 ZAP 84.4§ ET$ [78,52 ZAE [28.46 ETE [87.59 ZAC 92.6! ETC 273,97 LVI -4,20

PLANETOCENTRIC CONIC

C3 8.222 VHL 2.88? DLA -21.22 RAL 530.30 MAD 6637.1VEL [1.329 PTH 6.38 VHP 2.834 DPA -30.52 RAP 308.59 ECC 1.1333

LNCH AZNTH LNCH TIME L-! TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LATINJ 2 LONG

50.00 14 14 21 25[2.5? -5.02 66.95 178.48 [37.06 [4 56 13 IS12,8 10,36 51.19

60.00 IS 19 42 2338.75 "4,03 $5.12 182.30 150.13 15 $6 4[ 1338.8 12,01 37.08

70.00 16 42 31 2095.32 -.07 38.38 I85.30 124.[5 17 [7 26 [095.3 13,88 [8,54

80.00 18 21 16 1786.14 3.t? 16.92 167,32 119.70 18 51 5 788,1 15.02 355.84

90,00 Ig 5? 14 1476,72 4.51 354.91 188.06 1[?.95 20 21 5! 475.? /5.58 333.36

100.00 21 4 10 1260.60 3.[? 338.29 187.32 I[9.70 2[ 25 11 260.6 15.02 317.20

110.00 21 4[ 57 1142.14 -,0? 32?.30 165.30 124.15 22 0 5g 142.1 13.66 30?.46

OIFF[RENT1AL CORRECTION8 NID-COUR$E EXECUTION ACCURACY C_B|T DETERMINATION ACCURACY

TOE -.2297 TRA -.0018 TC3"S.2965 BAU *5951 8GT 30?[.8 5DR 8[[.3 SG3 1485.4 5T 23.4 8R 16o9 $S 21.8

ROE -.15gl RRA ,1756 RC3-1.1240 FAU .28432 RRT .3435 RRF .9029 RTF ,9294 CRT .9331 CR$ -.2989 CST -.0099

_0[ .0383 FRA 2.8757 FC-2?.8324 BSP 4958 SGB 3[77.2 823 .[928 R[3 .0358 LSA 28.7 NSA 21.9 S$A 2.9

BDE .2?94 BRA .1756 0C3 S.4144 FSP 2534 SGI 3148,6 SG2 425,[ THA 12.80 ELI 28.4 EL2 5.0 ALF 35.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 30 1RT1

HELIOCENTRIC CONIC

RL 131.85 LAL .DO

RP 216.73 LAP -.35

RC 168.64R GL -8,00

PLANETQCENTRIE CONIC

C3 8.194 VNL 2,863

LNCH AZMTH LNCH TIHE

30.00 14 12 35

60.00 15 17 10

?0.00 16 S9 29

80.00 18 15 SO

90.00 19 SO 26

ZOO.00 20 58 22

110.00 21 37 35

FLIGHT TIM( 204.00 ARRIVAL OAT[ DEC 20 tiTS

DISTANEE 413.08S EARTH TO NAR8

LC_. 247.98 VL $2.1D1 GAL !.58 AZL 90.71 HCA 150.47 8HA 185.3D ECC .|8395 ZNC .7098 VI 29. STI

LOP 38.43 YP 22.55G GAP 4.21 AZP 89.38 TAL 10.23 TAP I$O.TO RCA 151.25 APO E|R.48 V2 2_..347

GP "9.54 ZAL ?7.?6 ZAP 82.74 ETS 178.18 ZAE 124.60 IT[ 187.$4 ZAC 52.35 (TC 273.R3 LVI "1J*72

DLA "20.51 RAL 530.7) RAD G63T.1 VEL |1.32T PTH 6.38 VHP 2.8)9 DPA "30.95 SAP 306.D2 [CC 1.1349

L-I TIME |NJ LAT ZNJ LONG ]NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2515.96 -8.74 67.5? 118.80 |$6.96 [4 55 2 1521.0 R.SS 61.81

2356.11 -4.19 55.95 182.5? 130.03 tS 53 26 1356.1 11.27 5T,RS

2111.07 -,90 $9,Sl 185.52 124.14 IT 13 4S 111T.1 12.08 19.14

1813.42 2.24 18.42 187.48 1|9,75 18 45 43 813.4 14.20 5S7.44

1SOT, 18 3,53 356,31 JSS,J9 ||5005 20 15 33 50?.2 14,74 $53o19

1_87,90 2.24 SSS.?D 187.48 119.?S 21 19 50 28?,9 14.20 318.91

11i3.59 -.90 328.43 185.52 124.14 21 37 19 183.9 12.98 3OR.iS

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DET[RNINATZON ACCt_qACY

TDE -.2185 TRA .O2SS TCS-S.Sili IAU .i23_ 8GT 3227.9 SGR 883.9 IG3 14it.t IT 22.2 IR 16,D IS 12.4

RD[ ,.1492 RRA .1803 RCS-I.I?OS FAU .232S0 RRT .8JSS RRF .D134 RTF .S$Sl CNT .9339 CRG *.222D CST .OGLE

FOE .1343 FRA 2.TtOO FC-E?,7455 |8P 5241 86| 3332.1 R23 ,1336 R13 ,SSS4 LIA 2T.D NSA 22.? 55A 3,0

BOG .2030 SRA .1818 SC$ S,TO?S FlP 2523 861 3303.4 IS2 417,_ THA 12.61 ELI 2T,O EL2 4.? ALF 35.26

LAUNCH DATE NAY 50 |9TI FLIGHT TIM( 2DS.O0

HELIOCENTRIC CONIC DISTANCE 473,273

RL 151.15 LAL .DO LOL 247,93 VL 31.13? GAL 1.53 AZL SO.iS NCA IS1.i2 SNA

RP 217.08 LAP ".St LOP 39,50 VP 22.320 GAP 4.06 AZP 89,42 TAL |,81 TAP

RC 168.178 GL -7,44 GP -9,86 ZAL ?8,)S ZAP 61.07 [TS |77.63 ZAi[ 122.7T £T[

PLANETOC[NTRIC CONIC

C3 8.170 VHL 2,836 DLA -19,?S RAL 351.16 RAD 6637.1 VEL I1.326 PTH 6.38 VMP 2,845 DPA -31.38 RAP 305.49

LNCH AZNTH LNEH TINS L-! TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTM

50.00 14 11 20 2342.30 -9.50 18.23 179.12 136.84

60.00 15 14 26 2374.51 -5.80 56.84 182.85 129.98

70.00 16 34 14 2139.92 -1.77 40,71 185.74 124.11

80.00 18 9 31 1841.73 1.29 19.98 187.65 119,83

90.00 19 43 31 1538.51 2.53 358.3T 158.34 118.18

100.00 20 52 23 1316.20 1.29 341.34 187.63 119.83

110.00 21 33 40 1186.74 -1.77 329.62 105.74 124.11

ARR|VAL DATE DEC 22 1971

[ARTM TO MARS

103,43 [CC .18414 INC .3596 Vl 29.379

1Sl,47 RCA 151.30 APO 219.32 V2 25.304

187,10 ZAC $2,07 [TC 273.?0 LVI -3.23

ECC 1.1345

INJ TINS PO CST TIN INJ 2 LAT ZNJ 2 LONG

14 53 43 1542.3 8.88 52.47

15 54 1 1374.5 10.48 38.86

17 9 S4 1139.9 12.06 20.99

16 40 12 841.7 13.33 359,10

20 9 9 538.5 13.85 337.08

21 14 19 316.2 13.33 320.46

2! 33 2? 186,7 12.06 309.91

DIFFERENTIAL CCRRECTION8 RID-COURSE EXECUTION ACCURACY

TDE -.1996 TRA .0503 TC3-5,8709 BAD .8340 SGT 3381.6 SGR 847.7 SG3 1454.8

RDE -.1388 RRA .1838 RC3-1.2180 FAU .26023 RRT .8689 RRF .9230 RTF .93TO

FOE .2388 FRA 2.7672 FC-27.5794 BSP 5543 5GO 3486.2 823 .1954 R13 .5424

BDE .2431 8RA .1923 5C3 5.9959 FSP 2517 561 3462.0 SG2 409.9 THA 12.46

LAUNCH DATE HAY 30 1971 FLIGHT TIME 208.00

HELIOCENTRIC CCNIC

RL 151.83 LAL ,OO LOL 247,98 VL 32.172"GAL

RP 217.43 LAP -,28 LOP 40.73 VP 22.483 GAP

RC 168.717 GL -8.$3 GP -10.20 ZAL 79.03 ZAP

PLANETOCENTRIC CON|C

C3 8.149 VHL 2.855

LNCH AZNTH LNCH TINE

50.00 14 9 3G

60.00 13 11 30

70.00 16 29 48

80.00 18 3 19

90.00 19 36 25

lOD.O0 20 46 11

110.00 21 29 12

DIFFERENTIAL CC_RECTION8

TOE -.1807 TRA .0789 TC3-6,1639 5AU .6845

ROE -.1280 RRA ,1912 RC3-1.2657 FAU ,25731

FOE .3423 FRA 2.8090 FC-21.3357 SSP 5833

80E .2214 ERA .2061 6C3 8.2827 FSP 2505

DISTANEE 483,459

1.47 AZL 90.GI HCA 152.77 8HA

3.91 AZP 89.46 TAL 9.48 TAP

79.43 ST5 177.45 ZAE 120.95 ETE

DLA -18.96 RAL 331.59 RAO 6637.1 VEL !1.325 PTH 6.38 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2558.67 -10.32 68,93 1T9.46 136.71 14 52 14

2394.04 -6.45 57.76 183.14 129.87 15 51 24

2163.96 "2.69 41.98 185.g8 124.06 17 5 50

IRT1.16 .29 Zl.59 187.83 llg.eG 18 34 30

1570.86 1.49 .17 1R6.50 11R.24 20 2 36

1345.63 .29 342.96 liT.R3 119.86 21 6 37

1210.78 -2.69 330.86 165.98 124.06 21 49 23

HID-COURSE EXECUTION ACCURACY

SGT 3535.9 3GR 867.7 SG3 1444.T

RRT .|795 8RF .8319 RTF ._JS?

5DE 3640.8 R23 ,1986 R13 .9448

SGI 3615.4 382 403.5 THA 12,33

LAUNCH DATE NAY 30 1971 FLIGHT TIN( 210.00

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 217.79 LAP -.24

RC 171.268 GL -6,18

PLANETOCENTRIC CONIC

C3 8.132 VHL 2.852

LNCH AZHTH LNCN TIME

50.00 14 ? 39

80.D0 lS e 20

70.00 1G 23 2

80,00 17 36 33

go.o0 19 29 6

lOO.OO 20 39 44

110.00 21 24 28

DISTANCE 487.542

LOt. 247.98 VL 32.178 GAL 1.41 AZL 90.55 HEA 153.91 8MA

LOP 41.87 VP 22.44? GAP 3.76 AZP 89.5| TAL 9.07 TAP

GP -10.56 ZAL 79.70 ZAP 77.68 ETS 177.08 ZAE 119.22 ETE

DIFFERENTIAL CCRRECTION$

TOE -.1573 TRA .1045 TC3-G.4384 DAU ,7143

flOE -.1162 RRA .1972 RC3-1.3|?T FAU ,25447

FOE .4333 FRA 2.8437 FC-27.0895 BSP 6131

80E ,1956 8RA .2232 8C3 6.5699 FSP 2491

ORBIT DETERMINATION ACCURACY

5T 20.7 8R 15.2 SS 23.3

CRT .9344 CR5 -.1506 CST .1112

LSA 25.3 NSA 23.4 5SA 3.0

ELI 25.3 ELI 4,4 ALF 33.88

ARRIVAL DATE D£C 24 II?t

EARTH TO NABS

155.55 ECC .18445 INC .6047 Vl 29.3T9

162.23 RCA 151.33 APO 219.?8 V2 25.269

188.8T ZAC 91.T7 ETC 2?3.57 LVI -2.74

2.854 Oek -31.63 RAP 305.01ECC 1.1341

PO CST TIN INJ 2 LAT |NJ 2 LONG

1558.7 8.07 53.17

1394.0 9.64 39.83

1164.0 11.18 22.31

R71.2 12.41 .SO

370.9 12.81 336.g?

345,8 12.41 322.17

210.8 11,18 311.22

ORBIT OETERNINATION ACCURACY

5T Ig.O 88 14,3 83 24.3

CRT .8340 CR$ -.U914 C|T .1494

LSA 24.9 NSA 28.0 |SA 3.1

ELI 23.4 EL2 4.1ALF 38.28

ARRIVAL DATE DEC 26 19?I

EARTH TO NAR8

155.65 [CC .18474 INC .$462 Vl Eg.379

I82.93 REA 1|1.36 APO 21g.85 V2 25.229

182.85 ZAC gl.44 ETE 2?3,46 LVl -2.24

OLA -18.t0 RAL 332,02 RAD 8537.1 VEL 11.323 PTH 6.3R VHP 2.804 DPA -32.2R RAP 304.5? ECC 1.1338

L-| TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIH INJ 2 LAT INJ 2 LONG

2578.16 -11.16 Gg.G9 179.80 136,55 14 SO 35

2414.T9 -T,35 58,?g 183.44 129.T4 15 46 34

216g.31 "3.66 43,29 186.22 123,98 1? I 31

1901.85 -.?5 23.26 188,03 11g.93 18 2R 34

1604,36 .41 2.04 188.67 115.28 19 $5 50

13?8.32 ".?5 S44,S4 168,03 119,55 21 2 41

1236.13 -3.86 332.21 186.22 123.g8 21 45 4

NID-COUR$E EXECUTION ACCURACY

$GT 3691.2 SGR 690.6 $GS 1434.7

RRT ,8897 RRF .9403 RTF .g423

$88 379?.1 R23 .2016 RI3 ,94?2

$81 37T6.3 SG2 3gT.4 THA 12.25

1576.2 ?.20 53.gl

1414.6 8.?4 40.85

1189.3 10.25 23.88

901,9 11.43 2.S?

604.4 11.92 340.g4

3?6.3 11,45 323.$4

236.1 10.25 312.80

ORBIT DETERMINATION ACCURACY

8T 17.1 RR 13,3 53 23.?

CRT .g324 CR3 -.040T CST .1873

LSA 26.0 MSA 21.0 SSA 3.2

ELI 21.3 EL2 3.9 ALF 37.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH O&TE NAY 36 tg?t FLIGHT T|NE 218.00 ARRIVAL DAYE DEC 26 16T1

HELIOCENTRIC C(_41C

RL 151.65 LAL .OO

RP 218.]9 LAP ".20

RC 173,629 SL "5.46

PLANETOCENTR|C CONIC

C3 1.120 VNL 2.650

LNCN AZNTH LNCM T|NE

50.00 14 9 29

60.00 tS 4 $3

?O.O0 16 20 0

60.00 17 50 6

gO.DO 19 21 31

100.00 20 33 0

110.00 21 19 26

DIFFERENTIAL C_RREETI_

TDE -.1312 TRA .1313 TC3-6.7139 8AU .7439

ROE -.1040 RRA .2033 RC3-1.3703 FAU .25098

FOE .5666 FRA 2,8712 FC-26,7588 BSP 6406

ODE .1674 8RA .242| BC3 6.6523 FSP 2461

DISTANCE 491,824

LOL 247,96 VL 32,184 GAL 1,33 AZL 90,48 HCA 133,05

LOP 43,01 VP 22,412 GAP 3,61 AZP 69,56 TAL 6,66

GP -10,95 ZAL 80,38 ZAP 76,35 ETS 176,65 ZAE 117,49

EARTH TO MARl

6MA 163.76 (CC ,]8307 INC ,4823 VI 29,579

TAP t63,72 RCA 151,38 APO 220,14 V2 29,169

ET[ ]66,43 ZAC 9],08 (TC 2?3,36 LVI -1,79

OLA "]?,19 RAL 332,43 RAD 6637_! VEL 11,324 PTH 6,38

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2594.8? -12.11 70.51 180.16 136.37

2436,89 -8,31 59,8? 183.74 129,58

2216,09 -4,67 44,69 186,48 123,87

1933.g5 -1.84 25,04 188.24 119.81

1639,20 -,72 3,99 188.88 118.27

1408,42 -1,84 546,41 188,24 119.81

1262.91 -4.67 333.61 186.48 123.87

NIO-COURSE EXECUTION AccuRACY

3GT 3845.4 SGR 914,7 363 1420,?

RRT ,8988 RRF ,8479 RTF ,9443

6GB 3952.7 R23 .1054 R13 .9492

861 3933.2 $62 392.0 THA 12.19

VHF 2,617 OPA °32,76 RAP 304,18 ECE ],1336

INJ TIME PO CST TIM XNJ 2 LAT INJ 2 LONG

|4 48 44 1594,9 6,26 54,71

]5 45 30 1436.9 ?o78 41.93

18 56 56 1216,1 9,26 25,]2

18 22 22 934,0 10,42 4,40

19 48 50 639,2 10.68 342,97

20 56 29 408,4 10,42 325.77

21 40 29 262.9 9.26 314.04

ORBIT DETERMINATION ACEURACY

6T 15.0 SR 12,3 66 27,2

CRT .9281 CR8 -.0097 CST .1491

LSA 27.4 NSA 18.9 86A 3.3

ELI 19.0 EL2 3.6 ALF 39.04

LAUNCH DATE NAY 30 1971 FLIGHT TIME: 214.00 ARRIVAL DATE DEC 30 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 218.51 LAP -.17

RC 176.400 GL "4.69

PLANETOCENTRIE CONIC

E3 8,112 VHL 2.846

LNCN AZNTH LNCH TIME

80.00 14 3 3

60,00 18 t 9

?0.00 16 14 37

80.00 17 43 4

90.00 19 13 36

100.00 20 25 56

II0.00 21 14 4

DIFFERENTIAL CORM£CTI_iS

TDE -.1003 TRA ,1591 TC3-9.9876 8AU .?734

ROE -.0908 RRA ,210| RC)-|,427| FAU ,14?43

FOE .6819 FRA 2.8941 FC-26,4062 BSP 6694

ODE .1353 BRA .2635 BE3 ?.1316 FSP 2434

DISTANCE 496.002

LOL 247.96 VL 32.191GAL 1.29 AZL 90.41HCA 156.19

LOP 44,15 VP 22,376 GAP 3,46 AZP 89,62 TAL 8,25

GP -11.37 ZAL 91.08 ZAP 74.87 ET3 176.21 ZAE 115.79

EARTH TO MARS

6MA 185.87 ECC .1B542 INC .4136 Vl 29.3?9

TAP 164,44 RCA 151.41APO 220,33 V2 25,149

ETE 186,22 ZAC 90.69 ETC 273,26 LVI -1,20

DLA -16.21 RAL 332.84 RAD S637.1 VEL 11.524 PTH 6.38

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTM

2614.95 -13,09 71.40 180.52 136.16

2460.49 -9.33 61.02 184.06 129.39

2244,49 -3,75 46,19 186,74 123,72

1967.65 -2.98 26.89 188.46 119.72

1675,59 -1,89 6,02 189,06 116.22

1442,12 -2,99 348,26 188,46 119,72

1291.28 -5.73 335.10 186.74 123.72

MID-COURSE EXECUTION ACCURACY

9GT 3999,3 SGR 942,3 663 1406,2

RRT .90?3 RRF .9549 RTF ,9466

S6B 4108.8 R23 ,2091 R13 .9511

SGI 4090.9 SG2 387.3 THA 12,18

VHP 2.892 DPA -33.23 RAP 303.84 ECC 1.1335

INJ TIME PO C$T TIN INJ 2 LAT IN_ 2 LONG

14 46 38 1614,9 5,26 53,$8

15 42 9 1460.3 6.73 43.0?

16 32 2 1244,5 6,20 26,64

16 15 52 967.6 9.33 6.31

19 41 31 673,6 9.78 343.07

20 49 58 442.1 9.33 327.66

21 35 35 291.3 8.20 315.56

ONBIT DETERMINATION ACCURACY

6T 12,7 8R 11.3 86 29,0

CRY ,9167 CRS -.0009 CST .0991

L9A 29,0 MSA 16,? SSA 3,4

EL1 16.? EL2 3.5 ALF 41.36

LAUNCH DATE NAY 30 1971 FLIGHT TIME 216.00 ARRIVAL DATE JAN 1 1972

H(LI(XENTRIC CONIC

RL 151.68 LAL .00

RP 218.88 LAP -.13

RC 178.98] GL -3.84

PLANETOCENTR]C CONIC

C9 8.]09 VHL 2,848

LNCH AZMTH LNCH TIN(

50.00 14 0 20

60.00 14 57 3

?O.O0 16 8 51

80.00 17 35 39

9O.00 19 5 18

100.00 20 18 27

110.00 21 8 19

DISTANCE 500.177

LOL 247.98 VL 32.196 GAL 1.23 AZL 90.34 HEA 157.33

LOP 48.28 VP 22.341 GAP 3.32 kZP 89.69 TAL 7.83

GP -11.63 ZAL 81.80 ZAP 73.44 ET3 175.75 ZAE !14.13

DLA -15.16 RAL 333.23 RAD 6637.1 VEL 11.324 PTH 8.38

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM

2636.54 "14,13 72,36 180.88 135,92

2485.73 -10,42 12,27 184.38 129,15

2274.63 -6.69 47.78 187.02 123.54

2003.17 -4.|7 20,85 188,69 !19.59

1713.76 -3.12 8,15 189.27 118.12

1477.84 -4.17 350.22 188.69 119.59

1321.45 *6.09 336.70 187.02 123,54

EARTH TO MARS

8MA 185.99 ECC .18581 INC .3395 Vl 29.379

TAP 165.16 RCA 151.43 APO 220,54 V2 25.109

ETE 186.02 ZAC 90.26 ETC 273.]? LVI -.65

DIFFERENTIAL CCRRECTION6

TDE -.0647 TRA .1670 TC3-?.1526 9AU .8026

ROE ".0764 RRA .217S RC3-1.4852 FAU .24328

VDE .6050 FRA 2.9181 FC-2S.971S 86P 6977

6DE ,1091 _RA .2669 _C_ 7,4033 FSP 2402

VHP 2.809 DPA -33.77 RAP 303.55 ECC 1.1335

INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

14 44 17 1636.5 4.17 56.46

15 38 28 1485,7 5.65 44.29

16 46 48 1674,6 7.07 28,24

18 8 58 1003.2 9.17 8.31

19 33 31 713.8 8,60 347,26

20 43 4 477.8 8.17 329,67

21 30 19 321,4 7.07 317.16

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4|$1.1 Sr_ 972,0 663 1368,7 6T 10.7 SR 10,3 66 31,1

RRT .9147 RflF .6113 RTF ._,l] CRT .8908 CR| -.0199 CIT -.lOJO

368 4163,4 R23 ,2142 RI3 ,9525 LSA 31,2 NSA 14.4 96A 3,6

_1 4246.1 SG2 384.0 THA 12.t9 ELI 14.4 EL2 3.8 ALF 43.63

LAUNCH DATE MAY 30 1971 FLIGHT TIME 218.00 ARRIVAL DATE JAN 3 1972

HELIOCENTRIC CONIC

RL 151.69 LAL .00

RP 219,29 LAP -.09

RC 181.972 GL -2.91

PLANETOCENTRIC CONIC

C3 8.113 VHL 2.846

L04. 24?,96 VL 32,205 GAL

LOP 46.41 VP 22,306 GAP

GP -12,33 ZAL 82,53 ZAP

LNCH AZNTH LNCH TIME

SO.O0 13 S? 16

60.00 14 52 33

70.00 16 2 37

80.00 17 27 37

gO.D0 16 56 31

1OO.O0 20 10 29

110.00 21 2 4 -6.09

DIFFERENTIAL CORRECTIONS

TOE -.0257 TRA .2133 TC3-T.St67 BAU .6324

ROE -.0618 RRA .2252 RC3-1.5486 FAU .23913

FOE .9201 FRA 2.9226 FC-25.$184 BSP 724?

BOE .0667 BRA .3102 BC3 7.6?43 F6P 2364

OISTANCE 504,34g EARTH TO MARS

!.!6 AZL g0,26 HCA 158.45 8MA 166,11 ECC ,18622 INC ,2941 V] 29,376

3,18 AZP 8g,76 TAL 7,41 TAP 165,86 RCA 151,45 APO 220,?6 V2 29,068

72.06 ETS 175.25 ZAE 112.51 ETE 185.82 ZAC 8g.78 ETC 273.0g LVI -,OT

OLA -14.02 RAL 333,60 RAD 6637,1VEL 11.324 PTH 6.38 VHP 2.928 OPA -34.33 RAP 303.31ECC 1.1335

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2659,64 -15.29 73.40 18/,26 135.62 14 41 36 1659.8 3,01 57,44

2512,86 -11,59 $3,62 184,72 128,87 15 34 25 1512.g 4.46 45.60

2306.83 -8.09 4g.49 187.30 123.29 16 41 4 1306.8 5.86 29.95

2040.78 -5.43 30.93 188.93 11g.40 18 1 38 I040.8 6.93 ID.41

1754.00 "4.41 10,41 189.49 ]17.96 19 25 45 734.0 7.35 349.56

1519.25 -S.43 362.29 188.g3 119.40 20 35 44 5]5.3 6.93 331.78

1353.69 338.41 187.30 123.29 21 24 37 353.6 5.86 318.86

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 4305,0 SGR 1005.8 SG3 1370,1 8T go6 SR g.4 $S 33.3

RRT .92]6 RRF .967] RTF .9496 CRT .?842 CRS -.0748 CST -.39g2

SGB 4420,g R23 ,2189 R13 .g539 LSA 33.5 MSA 12.2 S3A 3.8

SG] 4404.4 $62 381.6 THA 12.24 ELI 12.? EL2 4.4 ALF 44.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH DATE MAT 30 19?1

HELIOCENTilC C_NIC

RL tSI.6S LAL .00

RP 219.62 LAP -.OS

RC 184,172 GL -t,S8

PLANETOCENTli¢ CONIC

C3 6.122 VNL 2.950

LNCH A2NTM LNCN TIME

S0.0O IS 93 49

60.00 14 47 34

70.00 15 58 $2

60.00 17 19 6

90,00 18 47 10

100.00 20 1 58

110.00 20 95 15

FLIGHT TIME 220.00 ARRIVAL DATE JAN S 1972

DISTANCE 508,519 EARTH TO MAR9

LQL 247.96 VL 32,213 GAL 1.10 AZL 90.17 NCA 1S9,59 SNA I1i.|4 ECC .iSiS5 INC .1948 VI 29,579

LOP 47.54 VP 22.271 GAP 3.04 AZP 89.54 TAL 6.97 TAP 166.55 RCA 151,47 APO 221.00 V2 25.028

GP -12,88 ZAL 83.27 ZAP ?0.74 ETS 174,71ZAE 110,91ETE lSS.G$ ZAC 89.26 ETC 273.05 LVl .54

DLA -12.90 RAL 333,95 MAD 6637.1 VEL 11.324 PTN 6.38 VNP 2.949 DPA -34.92 RAP 303.13 ECC 1.1537

L-| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2685.06 -16.51 74.55 181.65 133.28 14 38 34 1685.1 1.74 58.50

2542.12 -12.83 65.08 195,06 128.54 15 29 56 1542.1 3.18 47.00

2341.34 -9.39 51,34 187.59 122,99 16 34 53 I541.$ 4.85 31.76

2080.80 -6.77 33.15 169,19 119.19 17 53 47 1080.6 S.60 12.63

1796,66 -§.76 12,60 189.73 117.73 19 17 7 796.7 6.01 551.96

1555,28 -6.77 354.52 189.18 119,15 20 27 53 555.3 5.60 354.00

1588,16 -9.39 340.26 187.59 122.99 21 19 26 368.2 4.55 320.68

DIFFERENTIAL CORRECTZ(_

TOE .0222 TRA .2434 TC3-7.7612 6AU .8606

RDE -.0441RRA .2350 RC3-1.6131FAU .23424

FDE 1.0369 FRA 2.9460 FC-24.9669 DIP 7549

DOE .0493 ERA .3384 6C3 7.92?0 FSP 2334

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4452.4 $GR 1043.1 963 1349,4 ST 10,3 SR 8.6 SS SG.I

RRT .9273 RRF .9723 RTF ,9505 CRT .60gl CRS -.1810 CST -.7315

9GB 4573.0 R25 .2252 Rt3 .9548 LSA 36.9 NSA 10.1 SSA 4.t

$61 4557.1 SG2 581.4 THA 12.39 ELI 12.1 EL2 5.9 ALF 36.91

LAUNCH DATE MAY 30 1971 FLIGHT TIME 222.00 ARRIVAL DATE JAN 7 1972

HELIO(ENTRIC CONIC

RL 151.68 LAL .OO

RP 219.99 LAP -,02

RC 186.781GL *.75

PLANETOCENTRIC CONIC

C3 8.140 VHL 2.855

LNCH AZNTH LNCH TINS

50.00 13 49 53

60.00 14 42 2

70.00 15 48 28

80.00 17 9 54

90.00 18 37 9

100.00 19 52 46

110.00 20 47 55

DISTANCE 512.683 EARTH TO MARS

LOL 247.96 VL 32,220 GAL 1.03 AZL 90.07 HCA 160.70 8NA 186.37 [CC .18711 INC .OSSl Vl 29.379

LOP 48.66 VP 22.256 GAP 2.89 AZP 89.94 TAL 6.53 TAP 167.24 RCA 151.50 APO 221.24 V2 24.987

GP -13.46 ZAL 64.04 ZAP 69.46 ET3 174.14 ZAE 109.35 ETE 185.45 ZAC 88.67 ETC 272.97 LVl 1.18

OLA -11.46 RAL 334.26 RAO 6637.1VEL 11.325 PTH 6.38 VHP 2.972 DPA -35.56 RAP 503.01ECC !.1340

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2712.55 -17.84 75.82 182.04 134.87 14 35 5 1712.6 .36 59.64

2573.83 -14.17 66.69 185.42 128.13 15 24 56 1573.8 1.78 48.52

2378.54 -10.75 53.34 187.90 122.61 16 28 7 1578.5 3.14 33.71

2123.64 -8.18 35.54 189.45 118,82 17 45 19 1123.6 4.17 15.00

1842.17 -7.20 15.38 189.98 117.42 19 7 51 842.2 4.56 354.53

1598.12 -8.18 356.91 189.45 118.82 20 19 24 598.1 4.17 336.37

1425.36 -10.75 342.26 187.90 |22.61 21 11 40 425.4 3.14 322.63

O;FFERENTIAL CORRECTIONS

TDE .0734 TRA .2679 TC3-8.0045 DAU ,8902

RDE -.0260 RRA .2439 RC5-1.6841 FAU .22935

FOE 1.1811 FRA 2,9346 FC-24.3917 BSP 7812

BOE .0778 BRA .3623 9C3 8.1797 FSP 2288

LAUNCH DATE MAY SO 1971

HELIOCENTRIC CONIC

RL 151.65 LAL .00

RP 220.36 LAP .01

RC 189.399 GL .52

PLANETOCENTRIC CONIC

C3 8.|68 VHL 2.858

LNCH AZMTH LNCH TINS

50.00 13 45 24

60.00 14 35 52

70.00 15 40 20

SO.OO 16 59 54

90.00 IS 25 17

100.00 19 42 45

110.00 20 39 46

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4602.8 8GR t084.4 593 1325.9 ST 13.0 SR 8.1 SS 38.6

RRT .9328 RRF .9769 RTF .9517 CRT .4995 CRS -.3272 CST -.8995

866 4728.8 R23 .2302 R13 .9560 LSA 40.5 NSA 8.2 $SA 4.4

SGI 4713.4 862 381.6 THA 12.48 EL! 13.8 EL2 6.6 ALF 22.61

FLIGHT TIME 224.00 ARRIVAL DATE JAN 9 1972

DISTANCE 516.845 EARTH TO MARS

LOL 247.96 VL 32.229 GAL .96 AZL 89.95 HCA 161.82 9HA 196.SD [CC .19760 INC .0345 Vl 29.579

LOP 49.78 VP 22.202 GAP 2.79 AZP 90.04 TAL 6,09 TAP 167.91 RCA 151.52 APO R21.49 V2 24.946

9P -14.15 ZAL 84.81 ZAP 68.25 ETS 173.51 ZAE 107.85 ETE 165.26 ZAC 88.01 ETC 272.92 LVl 1.86

DLA -10.01RAL 534.54 RAO 6637.1VEL 11,326 PTH 6.38 VHP 2,990 OPA -56.25 RAP 302.95 ECC 1.1344

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2742.61 -19.27 77.23 182.46 134,38 14 51 ? 1742.6 -1.15 60.90

2608.40 "15.62 68.47 185,79 127.64 15 19 20 1608.4 ,26 50.17

2418.05 "12.22 55.54 189.23 122.14 16 20 39 1418.9 1.60 35.82

2169.50 -9,98 38.14 189.75 118.36 17 56 5 1169.8 2.61 17.54

1891.06 -8.72 19.16 190.25 117.01 18 57 49 891.1 3.00 357.27

1644.27 -9,68 359.51 199.75 118.30 20 10 10 644.3 2.61 558.91

I465.67 "12.22 344.46 188.25 122.14 21 4 I2 465.7 1.60 324.74

DIFFEREHTIAL CCRRECTION$

TOE .1346 TRA .2941 TC5-8.2295 6AU .9190

ROE -.0050 RRA .2546 RCS-t.?S9S FAg .22411

FDE 1.5202 FRA 2.9292 FC*23.7524 BSP 610?

BOE .1347 DRA .3890 BCS 8.415S FSP 2259

LAUNCH OAT[ NAY 30 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 4749.S $GR 1151.5 SG3 1301.5 ST 17.7 SR 7.9 SS 41.7

RRT .9576 RRF .9010 RTF ._429 CRT .5253 CRS °.5162 CS! -,DEUU

SG9 4982.Y R25 .2357 RI5 .9569 LSA 45.3 HSA 6.8 SSA 4.5

SGt 4867.6 SG2 584.0 THA 12.87 ELI 18.2 ELI 6.5 ALF 15.29

FLIGHT TIME 226.00 ARRIVAL DATE JAN It I972

DISTANCE 521.002 EARTH TO MARS

RL 151.55 LAL .00

RP 220.74 LAP .OS

RC 192.025 GL 1.95

PLANETOCENTMIC CONIC

CS 6.209 VHL 2.86S OLA

LNEH AZHTH LNCH TIME L'I TIME INJ LAT

50.00 16 40 16 2775.70 -20.84

GO.O0 14 28 SS 2646.32 -17.18

70.00 15 51 10 2462.85 -I3.80

60.00 16 48 55 2219.91 -11.29

90.00 18 14 26 1943,98 "10.34

100.00 19 31 4? 1694.58 -11.29

110.00 20 30 45 1509.68 -13.80

DIFFERENTIAL CCRRECTIONS

TOE .2034 TRA .3192 TCS-8.4409 BAU .9481

ROE .0181RRA .2666 RCS-1.8414 FAU .21865

FOE 1.4575 FRA 2.9171Fc-as.058S BSP 8395

60E .2042 DRA .4159 DC3 8.6394 FSP 2205

LOL 247.96 VL b2.237 6AL .99 AZL 89.83 NCA 162.93 SNA 186.64 ECC .18811 INC .1695 V; 29.379

LOP 50,89 VP 22,168 GAP 2,62 AZP 90.16 TAL 5.94 TAP 160.57 RCA 151.55 APO 221.75 V2 24.904

GP "14.89 ZAL 85.60 ZAP 17.10 ET$ 172.82 ZAE 106,53 ETE 185,08 ZAC 87.25 ETC 272.98 LVl 2.63

-8.41RAL 334.7T RAD 6937.1V£L 11.328 PTN 6.58 VNP 3.026 DPA -37.01 RAP 302.95 (CC 1.1351

INJ LONG INJ RT ASC INJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

78.61 182.69 133.79 14 26 31 1775.7 -2.82 62.28

70.45 186,19 127,03 15 13 1 1646.5 -1.41 51.99

57.97 189,58 121.56 16 12 21 1462.9 -.08 58.11

40.99 190.04 117.82 17 25 55 1219.9 .92 20.50

21.20 190.54 116.47 18 41 50 944.0 1.50 ,22

2.36 190.04 117.82 20 0 1 694.4 .92 541.67

546.89 188.58 121.56 20 55 55 509.? -.08 32?,03

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4996.5 SGR 1195.4 3G3 1275.2 ST 23.7 SR 8.4 SS 44.9

RRT .9417 RRF .9845 RTF .9533 CRT .6539 CRS *.6977 CST -,g760

$GB 5035.0 R25 .2410 R13 .9577 LSA 50.9 NSA 6.4 $SA 4.t

$61 5025.0 SG2 388.7 THA 12.92 EL1 24.3 EL2 6.3 ALF 13.68
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JPL TM 33olOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE MAY 30 tSTt

M[LIO(EHTllC CONIC

NL Ill,iS LAL .O0

RP Ill,I| LAP .0i

RC lt4,15l 9L 3,S1

PLAN[TO¢2N?mlC CONIC

¢5 9.|iS VHL Z,971

L_H A|HTH L_H T|HE

50.00 25 34 |0

SO.DO 14 21 !

?O.O0 IS El II

I0.00 IS )l 45

90,00 IS I 2l

100,00 [i II 3?

ttQ.00 RQ |O 39

PLIGHT TIN[ ICe.DO ARRIVAL

O|ITAN¢[ SIS,tit EAmTM TO NARI

LCI. 847,9t VL S|,!4| GAL ,8| AZL el,IS HCA |14,04 INA lll,?l E¢¢ ,lOiS4 INC ,5188 Vl IS,lYe

LC_ 5t.OO VP II,lSS GAP 1,4l AlP lO,3O TAL |,|l TAP ISI,ES RCA Ill,S| APO t18,03 Vl 14,143

GP "!5,?$ ZAL 81,40 lAP U,OZ [T8 |?E,Oi ZA[ 104,8Y [T[ 184,89 ZAC 86,43 [T¢ 27|,15 LVI 3,4i

DATE JAN 11 IiYl

OLA -S,S4 RAL 534.$4 mAD SSS?.l V[L II.3SO PTH S.SD VMP 3.051 DPA -]?.SS mAP 303.03 [CC 1.|3S9

L*I T|M_ IkJ LAT |NJ LON_ IN[ RT ARC |NJ AZHTH I_J TIME PO CST TIM IN[ 2 LAY IMJ R LONG

21|2,10 -22,31 iO,ll I83,SB 133,07 14 El 13 1B12,4 -4,Be 13,9l

2110,22 -IS,SO ?8,68 tel,el IZI,ae 16 S SO teeD.2 -3.29 53.99

2S11.88 -13.31 S0,i8 lOS,iS lEO,e2 18 3 4 1511,3 -1.93 40,04

2274,?? "IS,DE 44,1D II0,Sl |17,11 IT 14 40 1274.9 -.94 2S.3|

2001,71 -ll.0? 24,S1 IDO,SS 113,T? 18 34 44 |0Ol,l -,|7 S,41

IT4I,R4 -|3,02 D,52 |20,SS IIT,|l II 4S 45 742,2 ",t4 SIS,IS

tlW.[O -t5.5t Ill.SO {$6,9t 120.82 20 41 ST |58.1 -l.IS $22,$l

OIFFENENTIAL CeRECTIONI

TOE .R844 TRA .3/it TC$'I.S25t lkU .2PI2

ROE .0454 RRA .t792 RC3-1,2857 FAU .21241

POE 1.6118 FRA R.SBS9 PC°22,B491 liP SiS4

ROE .RSSO 8RA .440D BC3 5,$3T3 VBP 2147

HID-COURSE EXECUTION ACCURACY ORBIT OET2RMINATION ACCURACY

80T 9035,2 SGR I244._ SG3 IB44.T ST 31,0 8R 9.? SI 4B,5

RRT .9453 RRF ,9071 RT; ,1531 CRT ,?545 CRS -,B572 C|Y -,9900

8OR 3155,6 R23 .2462 RI3 ,2384 LSA 3T.9 MSA 8.9 8SA 3.I

|91 $1P4°5 SOl $95.0 THA 13,22 ELI 31.9 EL! S.2 ALP 13.Y7

LAUNCH DATE NAY SO tS?t FLIGHT TEl4| 230,OG ARRIVAL DATE +AH 15 1t71

HELIOCENTRIC CONIC

RL 151,IS LAL .00

MP 2RE.SO LAP *IS

RC tiT.MS9 fd. 5,31

PLANETOCENTR|C CONIC

C3 8.34R VHL R,SSR

LNCH AZHTH LNCH TIME

50.00 15 2? 27

60.00 [4 12 1

70,00 15 g 4T

80.00 16 23 8

90.00 |? 45 48

tOO.DO 19 6 O

lID,GO ZO 9 14

DIFFERENTIAL ¢ORRECTIOI_S

TDE .3767 TRA .S$1$ TC_-8,?SILO BAU 1.00§6

ROE .O?G8 _RA .2941RCS-E.QI?8 FAU .20599

FOE 1.7678 FRA 2.8562 FC-21.3770 BSP 8944

BDE .3845 ERA .466| BC3 9.0167 FSP 2093

D|8TANCE $29.306 EARTH YO MARS

LOS. 24?.SI VL 3B.ES4 GAL .?S AZL 89.SE HCA 135.13 8MA 101.04 ECC ,1022fl INC .474? Vl R9.379

LOP 33.11 VP BE, IOO GAP 2.34 kIP 90,48 TAL 4,72 TAP 169,8T RCA IS1.37 APO 222,31 V2 24,82!

-16.6S ZAL 8T.BI ZAP 65,0! 2T8 ITI,B3 ZkE 103.44 ETE 184,?1 ZAC 05.51 ETC 272.83 LV! 4.$8

DLA -4.R? RAL 335.04 RAD 6937,2 V[L |1.334 PTH 6,$9 VHP S.094 DPA "38.81 RAP 303,19 [CC 1.1373

L°I TIME IN[ LAT IN[ LONG IN[ RT A$C IN[ AZNTH IN[ TIME PO CST TIN IN[ 2 LAT IN[ R LONG

2383.43 -24.45 82.68 [83.88 132.[8 14 15 1 1853.4 -8.71 65.$5

2734.94 -20.75 75.25 [87.10 [25.36 14 57 36 1734.9 -3.30 56.23

RSGS.Q5 -1T.36 S3.T5 189.39 119.89 55 92 _2 15G5.0 -3.98 45.45

2335.43 -14.87 47.70 190.77 116.[g 17 2 3 [335.4 -3.DO 26.64

eGGS.S? -IS.93 DR.33 191.23 114.86 18 21 12 1065.6 -2.62 7.01

IS09,91 -14.87 9.97 190.77 [16.[9 [9 36 9 809.9 -3.00 348.01

1611.86 -17.36 352.67 189.39 119.89 20 36 6 611.9 -3.98 332.3?

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 5101.4 SGR 13t3.2 SO3 1213.0 ST 59.6 SR 11.8 8S 9_,3

RRT °9493 RRF °9902 RTF .9540 ERT .8A28 CR8 -.Oil5 CST -.9808

5GB 5345.3 R23 .2517 RE3 .9588 LSA 68.2 HSA T.T SSA 2.4

SO1 5329.9 SO2 405.3 THA [3.59 ELI 40.9 EL2 8.1 ALF 14.37

LAUNCH DATE NAY 30 1971 FLIGHT TIME 232.00 ARRIVAL DATE JAN IT 19T2

HELZ_ENTRIC CCNIC

RL 151.65 LAL .00 LOL 24?.91 VL

RP 221.88 LAP .18 LOP 54.21 VP

RC 199.945 GL ?.57 6P -17.7T ZAL

PLAN(YC, CENTRIC CONIC

C3 8.448 YHL 2.g07

LNCH AZNTH LNCH TIM(

5O.Oa 13 19 24

80.00 [4 I 36

?O.OO 14 58 44

80.00 18 ? 4O

90.00 17 30 15

BOO.DO to 50 32

[IO.OO [g 58 11

DIFFERENT ! AL C(_RECTZON8

TOE .48|2 TNA .3748 TC3-8.9334 |AU 1.03?0

ROE .II30 RRA .3998 RC3o2.1ZO9 FAU .19938

FOE 1.9240 FRA R.SDO3 FC'20.43R9 BSP 9194

BO( .4943 IRA .4880 6C3 9.[815 PEP 2028

DISTANCE 533.45[ EARTH TO MARS

38.233 GAL .68 AZL 89.34 HCA 188.25 8MA [87.09 ECC .18977 INC .6596 V[ 29.3?9

22.083 GAP 2.20 AZP 90.64 TAL 4.26 TAP 170.3[ RCA [31.58 APO 222.5g V2 24.780

88.03 ZAP 64.08 ST5 170.29 ZA[ 102.05 ETC 184.52 ZAC 84.43 ETC 272.81LVI 5.41

OLA "2.41 RAL 333.04 RAO S637,2 VEL 11.338 PTH 8.39 VHP 3.134 DPA -39.88 RAP 3Q3.44 ECC 1.1390

L-[ TIME INJ LAT INJ LONG INJ RT AEC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2899.79 -26.55 85.10 184.47 131.05 14 7 44 1899.8 -9.02 67.53

2787.55 -22,79 78.[8 187.65 [24.18 14 48 3 1787.6 -?.59 58.?$

2825.39 -I9.37 67.27 189.89 118.?0 13 40 30 1625.4 -6.26 46.63

2403.29 -56.87 51.?5 [9[.23 115.01 16 47 44 1403.3 -5.28 30.38

2136.82 -15.93 32.6[ [91.67 113.68 [8 5 52 [[36.8 -4.90 11.00

1877.71 -16.87 13.12 19[.23 115.Ol 19 21 50 877.8 -5.28 351.T5

1672.21 -19.37 358. t9 189.89 118.70 20 24 3 6?2.2 -6.26 335.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5330.7 |DR 1393.9 885 1179.2 ST 49.3 SR 14.5 88 58.2

RRT .1308 RRF .8_24 RTF ._a43 CRT .8983 CR9 ".961P C5! -.RelU

BOB 5509,9 R23 ,2563 RI3 ,9593 LSA 75.7 MSA 8.6 3Sk I.?

391 5494.0 862 418.5 TNA 14,05 ELl 51.! EL2 6.2 ALF 15.08

LAUNCH DATE MAY 30 1971 FLIGHT TIME 23A.00 ARRIVAL DATE JAN 18 1972

HELIOCENTRIC CONIC

RL 151.65 LAL .DO

RP 222.2? LAP .[9

RC 202.595 GL 9,73

PLANETOCENTRIC CONIC

C5 8.594 VHL 2.932

LNCH AZNTH LNCH TIME

SO.DO 13 9 Sl

80.00 [3 49 24

?0.00 [4 4[ 37

80.OD [3 49 32

go.o0 17 1[ 17

|DO,DO [8 52 44

rID.DO 19 41 3

DIFFERENTIAL CCRRECTION8

TDE .6003 TRA ,3?43 Tcs-g.D487 BAU 1.0714

ROE .[518 RRA .3[93 RC3-2.2536 FAU .lg4so

FD( 2.04D? FRA 2.6388 FC-[9.6242 0$P 9326

BOE .6191 ERA .4920 8C3 g.3251 FSP [885

O]3TANCE 53?.594

LOL 24T,RE VL 32,2?2 GAL .61 kZL 89.12 HCA 167,$5 8MA

LOP 35,31 VP 22,032 GAP B,07 AZP g0,96 TAL 3,79 TAP

GP -lg.02 ZAL SS.84 ZAP 63.24 ETS |69,24 ZAE 10Q.69 ETE

EARTH TO MARS

IS?,24 2CC ,[903? INC ,8784 Vl 29.579

|T[.[4 RCA [SI.BD APO 222.89 V2 24,?38

[54.32 ZAC 83,18 ETC 2?2.8[ LVl 6.58

OLA ,03 RAL 334,93 RAO 683?,3 V[L [I.345 PTN 6,4D VHP 3,18[ DPA -41.[0 RAP 3D3.78 [CC [.[4[4

L-! TINS INJ LAT INJ LONG INJ RT ABC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2952.66 -23,88 87.99 [85.18 [2g.6[ 13 59 4 1952.7 -[[,64 89,82

284?.45 -23.04 SI.G5 [88.32 |22.87 |4 38 52 [847.4 -[0.[9 6[.7[

2693.92 -21.55 71.3g [g0,50 117.[6 15 29 3[ [693.g -8.83 50.27

2480,[8 -1g.02 56.45 19[.78 [13.48 16 3! 12 1480,2 -7.83 34.86

2217.46 -18.06 S?.56 [92.20 [12.13 [7 48 [5 [217.5 -7.45 15.56

lg34.65 -[g.02 17.82 191.78 [[_.46 lg 5 [g 954.7 -7.83 3SO.D3

[740.74 -B1.55 .30 [90,50 [[7.[8 20 10 4 74D.7 -8.83 339.19

HIOoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT $482.5 |DR 14g1.0 393 t143,9 GT 90.2 SR 17.G 85 5g,0

RRT .9559 RRF .g942 RTF .95T8 CRT .9299 CR$ -.98[4 CST -.9813

5GB 568[.6 R23 .2492 RE3 .9628 LSA 85.$ HSA g.4 SSA 1.5

$G1 5665.8 992 423.7 THA 14.66 ELI 62.4 EL2 8.3 ALF [5.39

IS73



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 30 1971 PLIGHT TIME 236.00 ARRIVAL DATE JAN 21 197t

NELIOCENTRIC CONIC DISTANCE 541,T30

RL IS1.6S LAL .DO LO_ 247.g6 VL 32.261 9AL ,53 AZL 88.89 MCA 198.44 SNA

RP 222.66 LAP .23 LOP 56.41VP 21,999 GAP 1.93 AZP 91.11TAL 3,32 TAP

RC 2DS.2SO GL 12.47 GP -20.47 ZAL 89.66 ZAP 62,53 ET$ 198.04 ZAE 99.35 ETE

PLANETOCENTRIC CONIC

C3 6,?97 VHL 2.966 DLA 2,99 RAL 334,69 RAO 0637.4 VEL 11.354 PTH 6.41VHP

LNCH AZNTN LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ

SO.D0 12 58 27 3013.85 -31.48 91.49 186.08 127.72 I3 46 41

60.00 13 34 59 2916.66 -27.51 85.63 189.18 120.69 14

70.DO 14 23 49 2773.01 -23.93 76.30 191.28 115,13 15

80.00 15 29 1 2568,84 -21.32 62.02 192.50 1|1,41 16

90.00 16 49 6 2310.41 -20,35 45.42 192.89 110.08 17

100.00 16 11 53 2043.31 -21.32 23.39 192.50 111.4| 18

110.00 19 23 16 1819.83 -23.93 5.21 191.28 115,13 19

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .7539 TRA .3806 TCS-9.oGsg DAU 1.1015 SGT 5619.9 $GR 1595.6 SG3 1098,8

ROE .208g RRA .5411 RC3-2.3528 FAU .18581 RRT .9567 RRF .9957 RTF .9564

FDE 2.2482 FRA 2.5959 FC-18.2865 DSP 9661 $08 5842.0 R23 .2570 R13 .9620

ROE .7823 BRA .5110 BC3 9.3662 F3P 1843 981 5824.8 SG2 448.1THA 15.29

EARTH TO MARS

187.40 ECC .19099 INC 1.1356 Vl 29.379

171,76 RCA 151.91APO 223.19 V2 24.996

164.|2 ZAC 61.73 [TC 272.85 LVI 7.92

3.235 DPA -42.51

TIME PO CST TIN

2013.9

23 36 1916.7

10 2 1773.0

11 50 1568.8

27 37 1310.4

45 56 1043.3

53 36 819.8

RAP 504,27 ECC 1,1440

INJ 2 LAT INJ 2 LONG

-14.64 72.55

-13.14 65,17

-11.74 54.55

-10.71 39.67

-10.32 20.88

-10.71 1.04

-11.74 343,46

ORDIT DETERMINATION ACCURACY

8T 74.1 3R 22.6 98 64.4

CRT .9540 CR3 -.9924 CST -.9821

LSA 100.2 H3A 10.3 93A .9

ELI 77.2 EL2 6.S ALP 16.32

LAUNCH DATE MAY 30 1971 FLIGHT TIN( 238.00 ARRIVAL DATE JAN 23 19?2

HELIOCENTRIC CONIC DISTANCE 549.861 EARTH TO MARS

RL 151.65 LAL .00 LOL 247.96 VL 32,291 GAL .46. AZL 88.59 HCA 169,54 SNA 197.58 ECC .19165 INC 1.4459 Vl 29.379

RP 223.04 LAP .26 LOP 57.50 VP 21,966 GAP 1.80 AZP 91.42 TAL 2.84 TAP 172.37 RCA 151.62 APO 223.51 V2 24.654

RC 207.907 GL 15.69 GP -22.18 ZAL 90.47 2AP 61.96 ET8 166.69 ZAE 98.06 ETE 183.91 ZAC 80.01 ETC 272.85 LVI 9.49

PLANETOCENTRIC CONIC

C3 9.085 VHL 3.014 DLA 6.16 RAL 334.24 RAD 6637,6 VEL 11.366 PTH 6.42 VHP 3.300 DPA -44.15 RAP 304.91ECC 1.1495

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 44 36 3085.62 -34.39 95.87 187.29 125.17 13 36 2 2085.6 -18.12 75.81

60.00 13 17 36 2997.84 -30.23 90.99 190.32 118.04 14 7 34 1997.8 -16.54 69.35

70.00 14 2 29 2865.82 -26.48 82.30 192.32 112.41 14 50 14 1865.8 -15.06 59.69

80.00 15 4 3 2672.98 -23.75 68.80 193.45 108.64 15 48 36 1673.0 -13.97 45.88

90.00 16 22 32 2419.67 -22.73 50.54 193.81 107.29 17 2 52 1419.7 -13.55 27.27

100.00 t7 46 SS 2147.45 -23.75 30.16 193.45 108.64 18 22 42 1147.5 -13,97 7.OS

110.00 19 1 $5 1912.63 -26.48 11.22 192.32 112.41 19 33 48 912.6 -15.06 348.60

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE ,9391TRA .3753 TC3-8.9884 BAU 1.1316 $GT 5749.8 SGR 1716.0 SG3 1045.9 ST 90.S SR 28.6 SS 69.6

ROE .2794 RRA .3619 RC3-2.4515 FAU .17609 RRT .9579 RRF .9968 RTF .9558 CRT ,9684 CRS -.9970 CST -.9841

FOE 2.4505 FRA 2.4829 FC-16.7798 BSP 9976 SGB 6000.4 R23 .2610 R13 .9620 LSA 117.0 NSA 11.1SSA .7

8DE .9797 BRA .5213 BCS 9.3167 FSP 1764 SG1 5981.7 382 473.3 THA 16,06 EL1 94.4 EL2 6.8 ALF 17.15

LAUNCH DATE NAY 30 1971 FLIGHT TINE 240.00 ARRIVAL DATE JAN 26 1972

HELIOCENTRIC CONIC DISTANCE 549.986

RL 151.65 LAL .DO LOL 247.96 VL 32.300 GAL .38 AZL 08.17 HCA 170.62 SMA

RP 223.42 LAP .SO LOP 55.58 VP 21,935 GAP 1.66 AZP 91.80 TAL 2,36 TAP

RC 210.568 GL 19.49 GP -24,22 ZAL 91.29 ZAP 61,57 ET3 165.13 ZAE 96.82 ETE

PLANETOCENTR1C CONIC

C3 9.505 VHL 3.083 DLA 9,99 RAL 333.55 RAD 6657.6 VEL 11.384 PTH 6.44 VHP 3.381DPA -46.10

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM

$0.00 12 27 29 3171.26 "37.60 101.53 189.02 121.63 13 20 21 217t,3

80.00 12 56 12 3094.85 -33,15 97.55 191.92 114.37 13 47 47 2094.8

70.00 15 36 13 2977.10 -29.14 69.66 t93.76 108.66 14 25 50 1977.1

BO.OO 14 33 15 2798.44 -26.22 77.30 194,76 104.82 15 19 54 1798.4

90.00 13 49 44 2551.64 -26.12 59,46 195.06 103.44 16 32 15 1551.6

tOO,DO 17 16 ? 2272.92 -26.22 $8.67 194.76 104.82 17 54 0 1272.9

llO.OO 18 $5 40 2023.92 -29.14 IS.77 193.76 108.66 19 9 24 1023.9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1,1571 TEA .3507 TCS-B.825A BAU 1.1676 SGT 5888.B S_ 1860.2 $03 965.9

ROE .3684 ERA .3836 RC_-2.5476 FAU .16571 RRT .9583 RflF .9976 RTF ._J44

FOE 2.6451FRA 2.$336 FC-15.0927 BSP 10233 SGB 6175.6 R23 .2662 R13 .9614

6DE !.2143 ERA .5197 BC3 9.1861 FSP 1672 $01 6154.7 SG2 507.3 THA 16.96

EARTH TO NARS

167.73 ECC .19228 INC 1.8234 VI 29.379

172.99 RCA 151.63 APO 223.82 V2 24.612

183.69 ZAC 77.9S ETC 272.90 LVI 11.34

RAP 305.77 ECC 1.1564

INJ 2 LAT INJ 2 LONG

-22.17 79.92

-20.46 74.35

-18.86 66,08

-17.66 53.16

-17.21 35.23

-17,68 14.53

-18.86 355.00

ORBIT DETERMINATION ACCURACY

ST 108,3 SR 36.0 S$ 74.5

CRT ,9770 CRS -.9990 CST -.9855

LSA 135.7 NSk 11.9 8SA .5

ELl 113.9 EL2 7.3 ALF 18.07

LAUNCH DATE NAY 30 1971 FLIGHT TIME 242.00 ARRIVAL DATE JAN 27 1972

HELIOCENTRIC CONIC DISTANCE 554.107 EARTH TO MARS

RL 151.65 LAL .00 LOL 247.96 VL 32.310 GAL .SO AZL 87.70 HCA 171.70 3MA 167.69 ECC .19296 INC 2.2994 Vl 29.379

RP 223.81 LAP .33 LOP 59.87 VP 21.900 GAP 1.56 AZP 92.28 TAL 1.88 TAP 173.58 RCA 151.64 APO 224.16 V2 24.571

RC 213.227 GL 24.04 GP -26,66 ZAL 91.99 ZAP 61.43 ETS 163.54 ZAE 95.62 ETE 183.45 ZAC 75.52 ETC 272.97 LV! 13.56

PLAN(TOCENTRIC CONIC

C3 10.138 VHL S.164 DLA 14.49 RAL 332.52 RAD 6638.1VEL 11,412 PTH 6.46 VHP 3.465 DPA -48.42 RAP 306.95 ECC 1.1668

LNCH AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 12 S SO 32?5.44 -41.05 109.11 191.60 116.54 13 O 26 2275.4 -26.92 85.27

60.00 12 29 8 3213.41 -36.15 106.17 194.25 109,18 13 22 42 2213.4 -24.99 81.29

70.00 13 2 49 3114.26 -31.72 99.?0 195.80 103.57 13 $4 44 2114,S -23.17 ?4.38

80.00 13 53 42 2954.88 -28.46 88.S? 196.56 99.42 14 42 56 1954.9 -21.78 62,94

90.00 15 7 20 2717.20 -27.22 71,12 196.78 97.98 15 52 37 1717.2 -21.26 45.69

100.00 16 36 35 2429.36 -28,46 49.74 196,56 99.42 17 17 3 1429.4 -21.78 24.31

110.00 18 2 16 2161.t0 -31.72 28.61 195.80 103.37 18 38 17 1161.1 -23.17 S.30

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

TOE 1.4441TRA .3103 TC3-8.4751BAU 1.2022 3GT 6017,? SGR 2030.6 SG3 914.S ST 130.S SR 45.7 $S 79,?

ROE .4R16 RRA .4037 RC3-2.6173 FAU .1§359 RRT ,9597 RRF .9982 RTF .9537 CRT .9534 CRS -.9997 CST -.9870

FDE 2.8616 FRA 2.1359 FC-13.1159 BSP 10546 SGB 6351.0 R23 .2682 R13 .9816 LSA IS9.1NSA 12.S 6SA .4

BDE 1.5255 BRA .5091BC3 8.8700 FSP IS52 SG1 6327.8 SG2 543.0 THA 18.08 ELI 138.0 EL2 7.8 ALF 19.07

1574



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT( HAY 30 19•1 FLIGHT TINE 144.00 ARRIVAL DATE JAM 29 18•2

HELIOCENTRIC CONIC

RL tS1.65 LAL ,00

RP 224.20 LAP .37

9C 215.990 GL 29,50

PLANETOCENTRIC CONIC

C3 11.135 VHL $.33T

LNCN AZNTH LNCH TIME

50.00 11 37 36

60.00 I1 13 34

• 0.00 12 19 ?

80.00 12 59 15

90.00 14 8 2

IO0.00 15 42 •

110.00 IT 17 33

DIFFERENTIAL CCRRECTION8

TOE 1.8164 TRA ,2461 TC3-7.9060 BAU 1.2405

ROE .6660 RRA ,4283 RC3-2,6344 FAU ,13904

FOE 3.0?86 FRA 1.9059 FC-lO.8103 BSP 10999

8D( 1.9347 BRA .4914 8C3 9.3334 FSP 1443

D|STANC[ 851.822 EARTH TO MARS

LOL 247,19 VL 32°320 GAL ,23 AZL 8?.09 HCA 172.78 SNA 188.08 [CC .18995 IMC 2.9138 Vl 29.3?9

LOP 60.TS VP R1.869 GAP 1.39 AZP 92.89 TAL 1,39 TAP 174.1? RCA lSl,64 APO 224.40 V2 24.929

GP -29.93 ZAL 92.65 ZAP 81.62 ST8 191,29 ZAE 84,50 ETE 183.20 ZAC 72.53 (TC 275.07 LV! 16.25

DLA 19.82 RAL 331.02 RAD 6638.6 VEL !1.455 PTH 6,51VHP 3.625 DPA -51.23 RAP 308.54 [CC 1.1835

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

340S,13 -44.48 119.89 195.62 108.98 12 34 22 2405.1 -32.4• 92.64

3362.61 -38.88 117.90 19T.68 101.84 12 49 37 2382.6 -30.15 90.55

3290.36 -33,73 113.02 198.66 95.74 13 12 57 2290.4 -27.91 85.89

3161,37 -29,82 103,94 198,95 91.58 13 51 57 2161.4 -26.14 •6.72

2939.32 -28.28 87.25 198.97 89.99 14 57 2 1939.3 -25.43 60.60

2635,94 -29.82 64,91 198.95 91.58 16 26 3 1635.8 -26.14 38.09

2337.17 -33.?3 41.84 198,66 95.74 17 56 30 1337.2 -27.91 14.•8

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8145.8 8r_ 2238.4 8G3 829.1 IT 158.3 9R 58.4 99 94.4

RRT ,9598 RRF ,9965 RTF ,9515 CRT ,98Y6 CR8-t.O000 CST -,9865

868 6539,9 R23 .2?32 R13 .9607 L�A t86.5 MSA 13.2 68A .3

861 6515.0 SG2 592.1THA 18.42 ELI 186.6 EL2 8.6 ALF 20.3|

LAUNCH DATE NAY 30 1971 PLIGHT TINE 248.00 ARRIVAL DATE JAN 31 1972

HELIOCENTRIC CONIC DISTANCE 562,330 EARTH TO MARS

RL 151.65 LAL .00 LOL 247.98 VL 32.330 GAL ,15 AZL 86.28 HCA 173.85 8NA 189.23 ECC .19436 INC 3.7377 Vl 29.3?9

RP 224.59 LAP .40 LOP 81.82 VP 21.835 GAP 1.26 AZP 93,72 TAL .91 TAP 174,78 RCA 151.65 APO 224.62 V2 24.487

RC 219.954 GL 38.11GP -33.34 ZAL 93.18 ZAP _..29 ET$ 158.98 ZAE 93.48 ET[ 182.95 ZAC 88.82 [TC 273.23 L¥I 19.54

PLANETO(ENTRIC CON|C

C3 12.797 VHL 3,37T DLA 28.18 RAL 328,81RAD 8839.S VEL 11.527 PTH 6.57 VHP 3.924 DPA -54.$8 RAP 310.88 ECC !,2106

LNCH AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 10 59 9 3571,34 -47.11 134.78 201.80 97.62 11 58 40 2571.3 -38.75 103.55

60.00 11 3 57 3558.53 -40.30 134.31 202.4? 90.61 12 3 15 2558.5 -35.64 104.23

70.99 11 12 19 3533,85 -33,77 131.97 202.13 84.57 1Z 11 13 2533.9 -32.46 103.31

80.00 11 30 58 3475.33 "28,15 126.63 201,22 79.61 12 28 53 2475.3 -29.65 99.3t

90.00 12 24 ? 3303.83 -25.47 t13.41 200.61 77.27 13 19 10 2303.6 -28.28 86.•9

100.00 14 13 SO 2949.80 -28,15 88.00 201,22 79.61 15 2 59 1949.8 -29.65 60.$6

llD.OO 16 I1 46 2590.67 -33.77 60.89 202.13 84.57 16 54 45 1580.• -32.48 32.23

DIFFERENTIAL C(:RR[CT|ON8 MID-COURSE EXECUTION ACCURACY CI_BIT DETERMINATION ACCURACY

TOE 2.288? TRA ,1153 TC3-7.1231 BAU 1,297G 6ST $281.4 8DR 2424.6 SG3 723._ 6T 168.3 3R 73.G 81 6G.1

ROE .9078 RRA ,4302 RC3-2.8040 FAU ,12348 RRT .9603 RRF .9986 RTF ,9490 CRT ,9903 CRS-1.00DO CST -,9894

FOE 3.2089 FRA 1.8769 FC3-8.3934 BSP 11014 SGB $7S4,9 R23 ,2774 R13 ,9599 LEA 215,2 MSA 13.8 $3A .2

BDE 2.462| BRA .4465 BC3 7.5842 FSP 1217 SGI 9723.8 SG2 547.5 THA 21.00 EL! 197.5 EL2 9.5 ALF 21.?3

LAUNCH DATE HAY 30 19•1 FLIGHT TINE 248.00 ARRIVAL DATE FEB 2 19?_

HEL|O:LNTRIC CONIC DISTANCE 566.431 EARTH TO NAR8

RL 151.95 LAL .00 LOL 247.96 VL 32.340 GAL .07 AZL 83.08 HCA 174.82 8HA 188.41ECC .19509 INC 4.9041 Vl 29.379

RP 224.98 LAP .43 LOP 82.90 VP 21.803 GAP 1,13 AZP 94.89 TAL .43 TAP 175,35 RCA |51.65 APO 225.1S V2 24.445

RC 221.219 GL 44,10 GP -37.85 ZAL 93.50 ZAP 83,64 ETS 156.42 ZAE 92.63 ETE 182.75 ZAC 64.19 ETC 273.50 LVI 23.92

PLANETOCENTRIC CONIC

C3 15.794 VHL 3.974 0L4 33.85 RAL 323.52 RAO 8840.9 VEL 11.555 PTH 8.69 VHP 4.127 OPA -58.85 RAP 314.50 ECC 1.2599

LNCH AZHTH LNCH T|HE L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C8T TIH INJ 2 LAT INJ 2 LONG

50.00 t0 2 55 3793.73 -48.95 158,14 209.99 81.21 11 6 8 2793.7 -44.94 121.23

60.00 9 45 40 3839.78 -37.83 157.68 207.39 75.00 10 49 40 2859.6 -39.98 126.•4

70.00 9 49 28 4006.72 "25.37 185.94 202.26 66.53 9 56 13 3006.7 -32.80 139.•8

70.95 8 11 1 4124.36 -21,|1 172.90 200.08 63.17 9 19 46 3124.4 -_0.29 148.26

70.95 8 1I | 4|24.36 -21,11 I72.90 200.08 63.17 9 19 46 3124.4 -50,29 148.29

70.95 8 I| ! 4124.39 -21.11 172.90 200.08 63.17 9 19 46 3124.4 -30.29 148.26

110.00 13 48 55 3053.54 -23.37 84.86 202.28 86.39 14 39 48 2053.5 -32.80 68.69

DIFFERENTIAL COqRECTION8 MiO-COQRSE EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

TDE 2.9989 TRA -,0839 TC3-5.9842 BAU 1.3842 $GT 6400.5 SGR 2776.6 SG3 589.4 ST 214.1SR 93.9 Ss 84.8

ROE 1,2940 RRA ,4004 RC3-2.4388 FAg ,10338 RAT ,961T RRF .V982 RTF ,_.80 CRT .5926 CRI -.Rg�g CSY -,9904

FOE 3.2?08 FRA |.1571 FC3-5.6853 83P 11311 $GB 6976.8 R23 .2816 R13 .9589 LSA 248.3 MSA 14.0 SSA .1

60E 3,2389 6RA .4093 8C3 8,4809 FSP 1000 $81 8941.4 882 702.0 THA 22,88 ELi 233.6 EL2 10.4 ALF 23.57

LAUNCH DATE MAY 30 1971 FL|GNT TIME 250.00 ARRIVAL DATE FEB 4 1972

HELIOCENTRIC CONIC

RL 191.68 LAL .00 LOt. 247.98 VL

RP 225.37 LAP .47 LOP 63.97 VP

RC 223.894 6L 53.67 GP -43.?! ZAL

PLANETO¢ENTRIC CONIC

C3 21,826 VHL 4.672

LNCH AZNTH LHCH TIN(

50.00 8 28 43

57.04 9 39 42

57.04 6 39 42

57.04 9 39 42

57.04 6 39 42

57.04 6 39 42

57.04 6 39 42

OIFFERENTIAL CORRECTIONS

TOE 3.9636 TRA -.4255 TC3-4.4419 2AU 1.4141

RDE 1.9627 RRA ,3256 RC3-1.93•9 FAU .07039

FOE 3.1419 FRA .7358 FC3-2.7919 BSP J2104

BOE 4.4229 BRA .5358 6C3 4.8462 FSP 829

DI3TANCE 570.518

32,350 GAL -,01 AZL 83.32 HCA

21.771 GAP .99 kip 96.67 TAL

93.52 ZAP 65.97 ETS 153.89 ZAE

EARTH TO HARE

175.98 SXk 188.58 ECC .19583 INC 6.6782 V! 29.379

359.95 TAP 175.93 RCA 151.65 APO 225.51 V2 24.409

92.0? ETE 182.77 ZAC 58.38 ETC 273.97 LVI 28.62

DLA 42.38 RAL 320.38 RAD 6643.6 VEL 11.909 PTH 6.92 VHP 4.632 DPA -63.86 RAP 320.69 ECC 1.3592

L-I TIME |NJ LAT INJ LONG ]NJ RT ARC INJ AZMTH INJ TIME PO C$T TIN |NJ 2 LAT INJ 2 LONG

4122.96 -3g.48 183.g9 215.09 60.g3 g 35 26 3123.0 -47.28 152.25

440?,00 -22,96 197,23 202.71 53.37 • 53 9 340?.0 -35,B6 173.77

4407.00 -22.96 197,25 202,71 53,3? 7 53 9 3407.0 -35.e6 t?5.•T

440?.00 -22.96 197.25 202.•1 53.37 7 33 9 3407.0 -35,86 173.T?

440•.00 "22.96 197.25 202.71 53.37 7 55 9 340•.0 -35,86 173.77

4407.00 -22,96 197.25 202.71 33,37 7 53 9 3407,0 -35.86 173.77

440?.00 -22,96 19T.25 202.71 53.3? 7 53 8 3407.0 -35.96 173.77

NIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 6430.7 $GR 3060.2 SG3 415.• ST 243.4 SR 120.T SS 7T.5

RRT .9571RRF .995? RTF .92T3 CRT .9939 CR$ -.9996 CST -.9g04

SC,B •121.? R23 ,3232 R13 .9459 LEA 282.1NSA t4.8 SEA .1

SG1 7075.9 SG2 806.2 THA 24.83 ELI 271.4 £L2 t2.0 ALF 28.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 30 1971

HELIOCENTRIC CONIC

RL 151.83 LAL ,DO

RP 22S.78 LAP .SO

RC 226.5S0 GL 65.03

PLANETOCENTRIC CONIC

C3 36.223 VHL 6.019

LNCH AZNTH LNCM TIME

44.19 S 19 38

44.19 $ 19 38

44.19 S |g 38

44.19 S 19 33

44.19 S 19 SS

44.19 S 19 38

44.19 S 19 38

FLIGHT TIME 232.00 ARRIVAL DATE FEB 8 1972

DISTANCE 974.995

LOt. 247,96 VL 32,3D0 6AL -.OR AZL tO.|9 MCA |TT.O) IMA

LOP 65.03 VP 21.739 GAP ,85 AZP 9g,R9 TAL 351,47 TAP

GP -SOOTS ZAL 93.15 ZAP $9.68 [T8 152.13 ZA[ 92,08 [T[

EARTH TO MARl

19|.?l ECC °19659 INC 9,7031 VI 29.SY9

|?i,SO RCA |||.69 APO 225,67 V2 24.341

113.53 ZAC $1.24 ETC 274.93 LVI 34.31

DLA 52,13 RAL 311.74 RAD 6649.3 VEL 12.495 PTH T,38 VHP 5,S84 DPA -69.30 RAP S$2.58 ECC 1.5981

L-| TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

4S4T,SS "20,65 218,13 204.52 41,06 6 37 5 3647.5 -39.35 198.65

464?°55 -20,85 2|8°|3 204,52 41.06 6 37 5 3647,5 -38.35 198,$5

4647.55 -20,95 218.13 204,32 41.06 6 37 S 3647,5 -38.35 198.85

464?,53 -20.85 218.13 204.52 41,06 6 37 3 3647.5 -38.35 193.65

4647,55 -20.85 218.13 204,52 41,06 $ 37 5 3647.5 -38,35 198.85

4647.59 -20.85 218.13 204,52 41.06 6 3? 5 3547.5 -33.35 198,8S

4847,35 "20.95 218,13 204.52 41.06 6 3? S 3647.5 -38.35 190.35

DIFFERENT I AL CORRECTIONS

TOE 5.4948 TRA-I.OSgO TC3-2.9620 BAU 1.6260

ROE 3.2133 RRA .0234 RC3-1.5813 FAU ,04565

POE 2.4884 FRA .2632 FC3"1,0909 DSP 11453

60[ 6.3654 BRA |.0593 6C3 3.35?? F|P 421

M|D-CO(JRSE EXECUTION ACCURACY (XqBIT DETERMINATION ACCURACY

SOT 6540.0 SGR 3603.1 SO3 236.T ST 262.8 9R 153.0 38 57.2

RRT _9643 RRF .9890 RTF .9137 CRT .9953 CR9 -.9988 CST -.9894

SOB 7466,9 R23 ,3444 R13 .9384 L84 309.0 NiA 14.8 9IA .I

SOl 7419.? 862 838,3 THA 29,36 EL! 303.8 EL2 12,8 ALF 30.13

LAUNCH DATE NAY 30 |971 FLIGHT T|M£ 266.00 ARRIVAL DATE FEB 20 1972

HELIOCENTRIC CONIC

RL 151.65 LAL .DO

RP 228.49 LAP ,72

RC 245.157 GL -62.63

PLANETOCENTRIC CONIC

C3 34.861 VHL 5.904

LNCH AZHTH LNCH TIME

38.25 22 25 48

38.25 22 23 48

38.25 22 25 48

38.25 22 25 48

38.25 22 25 48

38.23 22 25 48

38.25 22 25 48

EARTH TO MARS

1SO.D4 [CC .20236 INC 9.3040 Vl 29.$79

180.24 RCA 151.58 APO 228.49 V2 24.071

183.08 ZAC 140.88 ETC 276.48 LVi -48.64

DISTANCE 603.305

LOL 247.96 VL 32.433 GAL -.71AZL 99.30 HCA 184.49 SMA

LOP 72.39 VP 21.524 GAP 0.06 AZP 80,72 TAL 355.75 TAP

GP 39.24 ZAL 96.67 ZAP 59.60 ETS 207.92 ZA( 87.10 [TE

DLA -56.96 RAL 33.26 RAD 6648.8 VEL 12.440 PTH 7.34 VHP 4.485 DPA 16.89 RAP 296.10 ECC 1.5737

L-i TINS |NJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ Z LAT INJ 2 LONG

2030.32 22.73 54.73 287.43 143.76 22 59 58 1030.3 41.65 36.45

2030.32 22.73 54.73 287.43 143.76 22 59 38 1030.3 41.65 36.45

2030.32 22.73 54.73 237.43 143.76 22 59 38 1030.3 41.65 36.45

2030,32 22.73 54.73 287.43 143.76 22 59 38 1030.3 41.65 36.45

2030.32 22.73 54.73 287.43 143.76 22 59 38 1030.3 41.65 36.45

2030.32 22.73 54.73 287.43 143.76 22 59 38 1030.3 41.65 36.45

2030.32 22.73 54.73 287.43 143.76 22 59 38 1030.3 41.63 36.45

DIFFERENT IAL CCRRECTION3

TDE-1.4275 TRA 3.4001 TC3-3.4173 BAU 1.6925

ROE -.1748 RRA-I.4672 RC3 1.2288 FAU .08340

POE 1.0197 PRA 2.5316 FC3-2.1208 BSP 13656

8DE /.438l BRA 3.7032 BC3 3.6315 FSP 839

LAUNCH DATE NAY 30 t971

HELIOCENTRIC CC_IC

RL 151.63 LAL .00 LOL 247.98 VL

RP 228.88 LAP .78 LOP 73.42 VP

RC 247.796 GL -57.35 GP 35.77 ZAL

PLANETOCENTRIC CONIC

C3 27.931 VHL S,285

LNCH AZNTH LNCH TIN[

43.08 22 14 42

43.08 22 14 42

43.08 22 14 42

43.08 22 14 42

43.08 22 14 42

43.08 22 I4 42

43.08 22 14 42

HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SOT 7404.5 SGR 2992.4 363 453.5 3T 114.3 SR 40.1 83 32,5

RRT -.9670 RRP -.9912 RTF .9263 CRT -.6497 CRS .g138 CST -.2849

SGB 7986.3 R2S .3416 R13 -.938g LSA 118.1NSA 42.5 SSA .1

861 7954.7 SO2 710.2 THA 158.48 ELl 117.5 EL2 29.7 ALP 186.26

FLIGHT TIME 268.00 ARRIVAL DATE FEB 22 !g72

DISTANCE 607.353 EARTH TO MARS

32.444 GAL -.80 AZL 97.98 HCA 185.51 3NA 190,22 DEC .20324 INC 7.8818 Vt 29.379

2|.494 GAP -.20 AZP 82.15 TAL 355.26 TAP 180.77 RCA 151.56 APO 228.69 V2 24.030

93.00 ZAP 56.07 ET3 206.06 ZAE 85.36 ETE 183.73 ZAC 135.47 ETC 275.68 LVI -43.74

DLA-53.02 RAL 27.08 RAD 9646.2 VEL 12,161 PTH 7.13 VHP 4.148 DPA 11.48 RAP 296°98 ECC 1.4597

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1945.85 24.47 47.43 277.0/ 138.63 22 47 R 945.9 41.61 26.75

1945.85 24.47 47.43 277.01 138.63 22 47 8 945.9 41.81 26.75

1945.$5 24.47 47.43 277.01 138.83 22 47 8 945.g 41.61 26.75

1945.85 24,47 47.43 277.01 138.63 22 47 8 945.9 41.61 26.75

1943.85 24.47 47.43 277.01 138.63 22 47 8 945.9 41.61 26.75

1945.85 24,47 47.43 277.01 138.83 22 47 8 945.9 41.6| 26.75

I945.85 24.47 47.43 277.01 138.63 22 47 S 945.9 41,61 26.75

DIFFERENTIAL CORRECTIONS

T0[-1.6040 TRA 3.2451 TC3-4.2399 BAU 1.R524

ROE .0043 flRA-l.2302 R¢3 1.2STI FAU .10134

FOE .6814 FRA 3.0501 FC3-3,1410 DSP 13572

SO( 1.6040 8RA 3.4704 BE3 4.423! FSP lOiS

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7S70.8 3GR 25go.R SO3 356.5 8T 123,7 SR 33.3 SS 32.4

RRT -,9982 RflF ".9938 RTP ._47 CRT -.7296 CRS .SOT3 CST -.8424

SOB 0001.7 R23 .3276 R|3 -.9433 LSA 123.6 MSA 37.3 $SA .1

SOl 7977.9 302 615.5 THA 141.36 ELI 126.1 EL2 22.7 ALF 168.64

LAUNCH DATE NAY SO t971 FLIGHT TIME 270.00 ARRIVAL DATE FEB 24 lg?2

HELIOCENTRIC C(_IIC

RL 151.$5 LAL .OO

RP 229.27 LAP .78

RC 250.426 GL -52.98

PLANETOCENTRIC CONIC

C3 23.908 VHL 4.889

LNCH AZHTM LNCH TIME

47.57 22 12 38

47.5? 22 12 38

47.57 22 12 38

47.57 22 12 38

47.57 22 12 38

47.57 22 12 36

47.37 22 12 38

DISTANCE 511.sgR EARTH TO NAR3

LOL 247.96 VL 32.454 6AL ".89 AZL 96.91 HCA 186.54 SNA IgD,4t ECC .20413 INC $.9091 YI 29.379

LOP 74.45 VP 21.465 LAP -.33 AZP 83.13 TAL 334.75 TAP 18|,30 RCA 151.34 APO 229.28 V2 23.990

GP 29.41 ZAL 99.24 ZAP 53.35 ET3 204.15 ZA[ 83,85 [TE 164.06 ZAC 131.15 ETC 275.26 LVI -39.85

DLA -49.46 RAL 23.05 RAD 6644.5 VEL 11.995 PTH 6.99 VMP 3.954 DPA 7.20 RAP 297.82 [CC 1.3934

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1875.21 25,04 40.71 269.48 134,16 22 43 54 875.2 40.57 18.44

1875.21 25.04 40.71 269.48 134.16 22 45 54 875.2 40.57 18.44

1875.21 25.04 40.71 269.48 t34.16 22 43 34 $75,2 40,57 18.44

1875.21 25.04 40.71 269.48 134.|6 22 43 54 d75,2 40.57 IS.44

1873.21 25.04 40.71 269.48 134,16 22 43 54 9?5.2 4D.S? 19.44

|875.21 23,04 40.71 26g.43 134,16 22 43 54 673.2 40.57 18.44

1875,21 25.04 40.71 269.48 134.16 22 43 54 875,2 40.57 16.44

M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7718.7 SGR 22?4.6 363 632.6 ST 127.0 8R 2g.0 83 33.2

RRT -.9687 RRF -.gg34 RTP .9383 CRT -.7633 CR$ .9033 C$T -.4t56

SOB 8046.9 R23 ,3220 R13 -,9447 LSA 12g.9 N$A 34.g SSA .2

SO1 8028.5 SG2 543.0 THA 163,gg ELI 12g.0 EL2 18.4 ALF 169.87

DIFFERENT IAL CORRECT IONS

TDE-!,3g63 TRA 3,1663 TC3-4.g567 BAU 1.6339

RDE .0636 RRA-1.0628 RCS 1.251D FAU .11112

FOE .5123 FRA 3.4088 FC3-4.0239 BSP 13635

BDE 1.3978 BRA 3.3399 BC3 S.1121 FSP 1142
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH OAT2 MAY 38 1971

NELIOCENTNIC CONIC

EL ISl.6S LAL .00

RP 229.85 LAP ,62

RC 853.DS3 GL "49.35

PLAN[TOCENTRIC CO_IC

C3 21.365 VNL 4.922

LNCH AZMYH LNCM YIME

50.00 21 2 3

$1.69 2| 18 1

SI.66 22 16 1

$1.69 22 16 1

51.69 22 16 !

51.69 22 16 1

51.69 22 16 1

PLIGHT TIN_ 276.00 ARRIVAL DATE F28 26 107t

DISTANCE 816.437 EARTH TO HANS

LOL 247.98 VL )E.481 GAL ".98 AZL 9G.EO HCA 1BY.5? IRA 190.10 ECC .20504 INC 8.2019 Vt 29.370

LOP 75,48 VP 21.438 GAP ".47 AZP 83.85 TAL 354.25 TAP 18|.82 RCA 151,52 APO 229.68 Y2 23.949

GP 25,9E ZAL 100,4E ZAP |1,20 ET| 208,38 ZAE 8_,49 ETE 184,2| ZAC |27.67 EYC 275.03 LVl -36.75

DLA "48.29 RAL 20.34 RAO 8643,4 V(L II. 890 PTH 8,90 VHP 3.887 OPA 3.00 RAP 298.63 ECC 1.3516

L'I TIME INJ LAT INJ LONG ]NJ RT ARC |MJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT |NJ 2 LONG

Ign.5T 17.49 44.96 256.55 184.98 21 35 23 999.6 33.87 25.11

1812.89 24.95 34,S6 263.91 130.35 22 48 t4 812.9 39.08 11.30

1812.89 24,95 $4.58 263,9! 180.85 22 48 14 812.9 89.08 11.30

1812.89 24.9S 84,56 263.91 130,35 22 46 14 812.9 39.08 81.30

1822.69 84.95 84.$8 268.91 130.35 22 46 14 812.9 39,06 11,3D

1812.89 24.95 84.56 268.91 130.35 22 48 14 812.9 39.08 11.30

1812,89 24.95 34.56 268,91 180.35 22 46 14 812.9 39.06 11.30
OlrPERENTIAL CORRECTION8

T06-1.5231 TRA 3.1324 TC3-8.5790 BAU !.6308

ROE .D773 RRA -.9376 RC3 1.20Y4 PAU .1173S

POE .4484 PRA 3.8528 FC3-4,?8SO BGP 18TG8

aDS |.5230 BRA 3.869? BC3 S,TOe2 PIP 1228

LAUNCH DATE MAY 30 1971

HELIOCENTRIC CCNIC

RL 151.65 LAL .DO

tip 230.04 LAP .84

RC 255.671GL -48.28

PLANETOCENTRIC CONIC

C3 19,687 VHL 4.435

LNCH AZMTH LNCH TIME

SO.DO 20 3 13

55.49 22 22 59

55.49 22 22 59

55.48 22 22 59

55,49 22 22 59

55.49 22 22 59

55.49 22 22 59

HID-COURSE EXECUTION ACCURACY

8GT 7857.4 8GR 2020.4 883 683.4

RRT -.9891 RRF -.8981 RTP .9403

8G41 8|13.O R23 .3177 R13 -.9451

$GI 8098.6 SG2 488.2 THA 165.96

ORBIT DETERMINATION ACCURACY

ST 126.8 OR 25.7 88 33.9

CRT -.7944 CR8 .8950 CDT -.44D2

LEA 129.4 NSA 33.? 80A .2

ELI 128.4 EL2 15.4 ALF 170.71

FLIGHT TINS 274.00 ARRIVAL DATE FEB 28 1972

DISTANCE 619.474 EARTH

LOL 247.98 VL 32.478 GAL -1.07 AZL 95.86 HCA 188.$0 8MA 190.79 ECC .20590 INC

LOP 78.51 VP 21.40T GAP ".60 AZP 84.40 TAL 353.74 TAP 182.33 RCA 151.50 APO

20,09 ZAL 101.54 ZAP 49.45 ETO 200.79 ZAE 81,25 ETE 184.27 ZAC 124.83 ETE

TO MARS

S.6648 Vl 29.379

230.09 V2 20.909

2?4.90 LV! -04.26

DLA -43.48 RAL 18.47 RAD 6642.7 VEL 11.819 PTH 6.84 VHP 3.765 DPA 1.07 RAP 299.59 ECC 1.8237

L-I TIME ZNJ LAT INJ LONG ]NJ RT ASC ]NJ AZMTM INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

2119.83 11.62 50.36 247.70 186.47 20 38 33 1119.8 28.86 32.20

1755.44 24.50 28.88 259.74 127.12 22 52 15 755.4 37.43 5.02

1795.44 24.50 20.88 259,74 127.16 22 52 10 755.4 37.40 O.OZ

1755.44 24.50 28.88 259.74 12T.12 22 52 15 755,4 37.43 5.02

1755,44 24.50 28.88 259.74 127.12 22 52 15 755.4 37.43 5.02

- 1750.44 24.50 28.80 259.74 127.12 22 52 15 755.4 37.43 5.02

1755.44 24.50 28.88 259.74 127.12 22 52 15 ?55.4 37.43 S.O2

DIFFERENTIAL CORRECTIONII MID-COJROE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0(-1.4214 TRA 3.1328 TC3-8.0988 B_ 1.08t4 8GT 1'984.1 SGR 1811.2 8G3 716.8 ST 124.5 SR 23.0 68 34.8

RDE .0758 RRA -.8414 RC8 1.1424 FAU .I_083 RRT ".9693 RRP -.9922 RTP .9412 CRT -.8183 ER8 .8811 CST -.4463

FDE .4530 FRA 3.8240 PC3-5,2969 BSP 14019 8GB 6187.0 R23 .3139 R13 -.9449 LSA 1_?.0 MSA 33.2 88A .2

DOE 1.4235 8RA 3.2439 8C3 6.2049 FSP 1294 8G1 8175.4 SG2 434.9 THA 167.56 ELI 125.9 _L2 13.2 ALF 171.31

LAUNCH DATE NAY 30 1971

HEL]O(ENTR|C CONIC

RL 151.65 LAL .DO

RP 230.42 LAP .87

RC 258.281 GL -43.65

PLANET(XENTRIC CONIC

C3 18.486 VHL 4.300

LNCH AZMTN LNCH TIME

5O.UO 19 27 57

59.02 22 32 35

59.02 22 32 35

59.02 22 32 35

59.02 22 32 35

59.02 22 32 33

59.02 22 32 35

PLIGHT TIME 276.00 ARRIVAL DATE MAR 1 1972

DISTANCE 623.505

LOL 247.96 VL 32.486 GAL -|.16 AZL 95.24 HCA 189.61 8HA

LOP 77.53 VP 21,378 GAP -.74 AZP 84.83 TAL 353.23 TAP

GP 20.77 ZAL 102.62 ZAP 47.99 ETS 199.38 ZAE 60.09 ETE

DLA -40.07 RAL 17.16 RAD 8642.2 VEL !1.769 PTH 6.80 VHP

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ

2195.01 7.69 53.60 242.42 137.07 2D

1700.45 23.84 23.54 256.57 124.37 23

/700.45 23,84 23.54 256.57 124,37 23

1700.45 23.84 23.34 256.57 124.37 23

1700.45 23.84 23.54 256,57 124.37 23

1700.45 23.84 23.54 256.57 124.37 23

1700.45 23.84 23.54 236.5? 124o37 23

DIFFERENT 1AL CCRRECT| ON5

T06-1.3193 TRA 3.1458 TC3-6.5618 BAU 1.6400

ROE .O?lR RRA -.T632 RC3 1.0727 FAU ,12172

FOE .4874 FRA 8.9431 PC3-5.7004 BOP 14194

ODE !.3212 8RA 3.2414 8C3 6.6369 FOP t330

LAUNCH DATE NAY 30 1971

HELIOCENTRIC CONIC

RL 151.85 LAL .OO

RP 230.80 LAP .90

RC 260.663 GL -41,38

PLANETOCENTRIC CONIC

C3 17.645 VHL 4.201 DLA -38.73 RAL

LNCH AZMTH LNCH TIME L-! TIME

SO.DO Ig 2 46 2250.87

60.00 21 17 37 1893.20

62.36 22 44 20 1646,06

62.36 22 44 20 1646.06

62.36 22 44 20 1646.06

62.36 22 44 20 1846.06

62.36 22 44 20 1646.06

DIFFER[NYIAL CCRRECTION8

TDE-1.2184 TRA 3.1792 TC3-6.9484 BAU 1,6561

ROE .0673 RRA -.7033 RC3 1.0038 FAU .12225

FOE .5440 FRA 4.0224 FC3-5.9984 BSP 14348

BDE 1.2202 6RA 3.2560 DE3 7.0205 FSP 1347

MID-COURSE EXECUTION ACCURACY

8GT Ol07.S SGR 1638.5 8G3 737.6

RRT -,98RI RRF ".9909 RTF ._14

SGB 8271.6 R23 .3098 RI3 -.9444

081 0262,1 8G2 396.3 THA 168.89

EARTH TO MARS

190.96 ECC .20689 INC 5.2421 Vl 29.37g

162.64 RCA 131.47 APO 230.49 V2 23.868

184.29 ZAC 122.49 ETC 274.84 LYI -32.25

3.721DPA -1.15 RAP 300.11 [CC 1.3042

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4 32 1193.0 25.53 36.26

0 55 700.3 35.77 359.33

O 55 700.3 35.77 359.33

O 55 700.5 35.77 35g.33

0 56 700.5 33.77 359.33

0 55 700.3 35.77 359.33

0 55 700.3 35.77 359.33

ORBIT OET[RM|NAT|ON ACCURACY

OT |21.S SR 20.9 $3 35.2

CRY -.8373 CR$ .8616 CST -.4446

LOA 123.6 MSA 33.0 83A .3

ELI 122,7 EL2 11.3 ALF ITI.75

FLIRHT TIN( 270.00 ARRIVAL OATE MAR 3 1972

DISTANCE 627.531 EARTH TO MARS

LOL 247.88 VL 8|°497 GAL "1.26 AZL 94.90 HCA 190.63 8HA |91.17 ICE .20764 |NC 4.9008 Vl Z9.079

LOP 76.55 VP 21.350 GAP -.68 kiP 85,|8 TAL 352.72 TAP 103.85 RCA 151.44 APO 230.91 V2 23.829

GP 16,83 ZAL 108,65 ZAP 46.74 ETO 198.15 ZAE 78.99 ETE 184.28 ZAC 120.53 ETC 274.83 LVI -30.59

16.25 RAD 6641.8 VEL 11.783 PTH 6,76 VHP 3.695 OPA -2.98 RAP 300.61 ECC 1.2804

INJ LAT INJ LONG INJ RT ARC ]NJ AZNTH ]NJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

4.97 56.07 238.82 137.36 19 40 20 1253.4 22.85 39.23

15.31 33.38 248.43 127.75 21 49 11 8g3.2 29,27 12.11

28,07 18,40 254.15 122.01 28 11 48 646.1 34.15 353.99

23.0? 16,40 234.15 122.01 23 11 46 646.1 34.13 353.9g

23,07 10.40 254.15 122,01 23 11 46 646.1 34.15 353.9g

23.07 18.40 234,16 122.01 23 11 46 646.1 34.15 353.99

23.07 18.40 234.15 122.01 23 11 46 646.1 34.15 353.99

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$GT 8230,1 $GR 1493.g 883 750,3 0T 118,0 SR 19.0 05 35.8

RRT -,9687 RRF -.gSgo RTF ,9413 CRT -,8564 CR3 .8362 CST -.4368

8GB 8364.6 R23 .3035 RI3 -.9437 LSA 120.3 MSA 33.1 $SA .3

SG1 8356.6 SG2 365.D THA 170.01 ELI 119.2 EL2 9.7 ALF 172.DG
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ NAY 30 1971 FLIGHT TIME 2BO,OB AmR|VAL BATE NAB $ ll?E

HELIOCENTRIC CCNIC BIBTANC[ 631.553 EARTH TO NAR$

RL 151.15 LAL .0O LOL E4?.gl VL $E,SO9 GAL "t.34 AZL 94.82 HCA Ill.iS 9NA 191.31 [CO ,1BIT9 INC 4.BIBS Vl ll.)TI

RP _31.11 LAP *13 LOP ?g.S? VP 2],322 GAP "1,02 AZP 85,47 TAL 3S2.2| TAP ]83o19 RCA 19t,41 APO 231,31 VZ 13, Tll

RC 2i3.47B GL "39,_6 GP lT,EO ZAL ]04.iS ZAP 45,65 [TS 197,0S ZAE ?7,iS ETE 184,25 ZAC 119.88 [TC 274,14 LV| -Et,ll

PLANETOCENTR|C CONIC

C3 t?,03G VHL 4,]_? BLA "36.70 RAL 15.62 RAO 664].5 VEL |l.?OB PTH 6,T4 VHP 3,68| DPA "4.5! RAP 30!,49 ECC ].llO4

LNCH AZNTH LNCH TIN| L-! TIN[ INJ LAT INa LONG INJ RT AEC |NJ AZNTH |NJ TIN| PO CIT TIN |NJ 2 LAT INJ 2 LONG

SO.OO 18 43 34 230_.29 Z,S2 58.]3 236,26 137.S5 |9 21 56 1502,3 ZB,Sl 41.63

60,00 20 37 14 ]999,51 10.82 58.75 244.1] ]Eg,OB 2] 10 33 999.3 2S.58 18.67

65.56 22 58 2 !SgO,70 22,26 13,34 252,29 119,96 25 24 53 590.7 32.40 348,83

65.56 22 58 2 1590.70 22.29 13.34 252.29 119,96 23 24 35 590,7 32.10 348.83

65.56 22 58 2 1590.70 22.26 13.54 252,29 1|9,99 23 24 35 590.7 32.60 348.83

SS.56 22 58 2 15g0.70 22.26 ]5.34 252.29 119.96 23 24 33 590,7 32.60 348.83

SS.5B 22 58 | ISgO,Tg 22.26 13,34 252.29 119,96 23 24 33 590.7 32.60 348.83

DIFFERENTIAL CCRRECT;ON8 NIB-COURS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

T0[-1.1226 TRA 3.220] TC5-7.288| BAU |,B754 SOT 8549,] SGR 137],| $G3 756.2 ST ]14.? !R 17.6 38 31.3

ROE .0644 RRA -.6528 RC3 .g341FAU .12166 RRT -.9679 RRF -.9866 RTF .g40g CRT -.88!7 CRS .BOSS CST -.43!3

FOE .6060 FRA 4.0774 FC3-6.1827 BSP ]4523 SGB 8460.9 R23 ,2959 R!3 -.9429 LSA 116.9 NSA 33.3 SSA .4

BOB 1.1244 BRA 3.2856 BC3 7.3477 FSP 1359 SGI 8454.0 SG2 340,5 THA 170.95 ELI 115.7 EL2 8.2 ALF 172.27
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAT 31 ID71

HELIOCENTRIC CONIC

mL Ill.IT LAL .00

RP tOG,D? LAP -t,14

A¢ l?.440 BL "19.12

PLAN[TO¢[_TNIE CONIC

CS 59.024 VNL 9,247

LNCN AZNTN LNCN TIRE

50.DD 14 32 $4

60.00 15 39 28

70.00 1? 3 56

80o00 18 44 45

90.00 20 21 50

I00.00 21 2? 37

tlD.DO 22 3 22

FLIGHT TIRE 84.00

LQ_ 249.98 VL

LOP 325.03 VP

6P "1.49 ZAL

DIITAN¢[ 244.182

3S.41l 6AL |,|? AZL 91.90 HCA 71.tZ

21,10| 6AP 2|.4g AZP 90,4i TAL ?,1_

80.17 ZAP |7?,07 (T8 ||0,53 ZA[ 170,?I

OLA -21.9i RAL 339,09 RAD SilO,3 V[L IZ.iOR PTH 7,48

L-I TIME INJ LAT |NJ LONG ]NJ RT AlE |NJ AZMTH

2832.59 -24,41 82.14 201.22 132.20

1979,51 "18,37 ?E,00 206,53 |E6,$2

242?,29 -|2,5E S9.00 2|0.97 122,04

2211.73 -?,79 34.89 213.50 118,91

l?9B.S9 -5,82 12.91 214.56 117.72

1586,20 -7.79 3S6.24 213,50 118.91

1474,06 -12,38 344.92 210.67 122.04

ARRIVAL DATE AUG 23 12TI

EARTH TO MARl

8HA ti9.4l ECC .43041 INC 1.Ill| Vt 20.979

TAP 15,|4 RCA 152.52 APO 39T.31 ¥1 21.461

EYE 21,3$ ZAC 9?,93 [TC 271,15 LY! -I?.?Y

VHP t|.178 DPA "17. S9 RAP 52t,00 ECC 1,1422

INJ TIRE PO CIT TIM |NJ 2 LAT ZNJ 2 LONG

IS EO 27 1952.9 -6.97 65.92

1i 24 4 1975.6 -2.61 53.58

17 44 23 1427.3 1*28 3D°ED

19 19 5? 1111.7 4.57 14.34

20 51 49 ?90,9 5.95 352.07

21 54 3 586.2 4.57 335.Y1

22 E? 56 474.1 1.20 325.17

DIFFERENTIAL C_R[CT|ON8

TDE -,20?E TRA -.7229 TC$ .0800 BAU .0532

RD[ -.Sill RRA .2213 RE3 ,05|4 FAU ,05249

FD[ .O07E FRA .3713 FCS ".?E05 |SP 88?

IDE .1339 8RA ,7557 BE3 .1015 FSP 95

LAUNCN OATE NAY St tgTl

HELIOCENTRIC CONIC

RL 152.67 LAL .00 LCX. E48.gE VL

RP 206.90 LAP -1.84 LOP 326.30 VP

RE s?.g30 GL -11.08 GP -1.52 ZAL

PLANETOCENTR|C CONIC

C3 36.295 VNL D.024

HID-COURSE EXECUTION ACCURACY

IGT ?65.5 SGR $87.8 803 84.0

RRT ",(_,85 RRF .0347 RTF ".4594

868 556.E RE3 -.0044 R!3 .4850

8G| 715.9 9GE 587.0 THA 177.37

FL[6HT TENt: 8S.00

DIITANC[ 248.114

55,234 GAL 2,17 AZL 91.58 HCA 77.52 8MA

E?.826 GAP 21.94 AZP 90.41TAL 7.39 TAP

79,68 ZAP 178,15 [TS 203.58 ZA[ 170.14 [T[

OLA -22.S| RAL 334.87 RAD 6649.4 V[L 12.497 PTH ?.35

LNCN AZNTH LNCH TINS L-I TIN[ INJ LAT INJ LONG ZNJ RT AlE INJ AZMTH

SO.G0 14 33 36 2826.85 -23.23 81.33 199.98 132.77

60.00 1S 40 44 2948.28 -17,26 70.56 205.29 t27.00

70.00 17 _ O 2397.63 -11.45 54.39 209,44 122.40

80.00 18 4? 49 20?8.94 -6.7! 35.05 212,30 119.16

90,00 20 28 31 1763.89 -4.72 10.98 2/3.39 117.92

100.00 21 30 42 1553.41 -6.?l 384.41 212.30 219,16

110.00 22 8 27 1444.44 -11.45 343.30 209,44 122,40

DIFFERENT IAL C(_RECTION9 MID-COURSE EX[CUT|ON ACCURACY

TDE -.2806 TRA -.?125 TC3 .1049 BAU .0573 367 789.? 9GR 5?4,1 $G3 90.5

HOE -.5529 RRA .2153 RE3 .0546 FAU .03379 RRT *,0299 RRF .0374 RTF -.696_

FOE .DOll FRA .3629 FC3 -.8036 BIP 934 36B 976.3 R23 ",0059 R13 .4971

aDS .6198 ERA .7444 BE3 .1180 FSP 104 301 790.1 SO2 573.5 THA 177.38

LAUNCH DATE NAY 3t 1971 FLIGHT TINS 08.00

NELIOCENTRIC CONIC DISTANCE 248.813

RL 151.6T LAL .DD LEA. 248.92 VL 35.02E GAL 2,18 AZL 91.87 HCA 78.65

RP 2G6.85 LAP -1.83 LOP 327,58 VP 27,584 GAP 21,41A2P 90.37 TAL 7.60

RC 58.496 6L -II.3t 6P -I.58 ZAL 79.52 ZAP 175.25 ETS 199.24 2AS 169,57

PLANETOCENTRIC CONIC

C3 33.835 VHL 5,81? DLA -22.18 RAL 334.51RAD 8648.3 VEL 12.599 PTH ?.31

LNCH AZNTH LNCH TIME L-I TIN[ IkJ LAT INJ LONG INJ RT ARC |NJ AZNTH

50.00 14 54 13 2801.54 -22,05 80,07 |98.77 155.29

60.00 |5 41 57 2621,36 -16.15 69,14 204.07 127,44

TO.GO 17 6 4 2368.24 -10.37 52.79 208.24 122.72

RO.0D 11 50 58 204t.17 -5,61 31.23 2J|.|3 1t9.37

90.G0 20 29 18 1720.9t -3,61 9.00 212.23 118.07

100.0o 21 33 50 1520.64 -5,61 352.59 211.15 11g.37

OiqB[T DETERMINATION ACCURACY

8T 17.0 8R 26.2 89 5.5

CRT .6904 CR8 -.0687 CIT .8595

LIA 29,2 NRA tE,E 83A 1.1

EbB 29.2 ELE 11.0 ALF 01.40

ARRIVAL DATE AUG 25 18T1

EARTH TO NAR3

280.9? ECC ,42021 INC 1,8816 Vl 29,375

84.73 RCA 151,31 APO 370.83 VE 88,449

|9,34 ZAC 9?.85 ETC 278.68 LVI -17.80

VHP 10.789 OPA -17.10 RAP 320.29 ECC!.5973

INJ TINE PC) CST TIN INJ 2 LAT INJ 2 LONG

15 20 42 1826.9 "5.38 64.43

16 24 53 1648.3 -1.49 52.08

17 45 58 1397.6 2.41 34.71

19 22 28 1078.9 5,_7 12.53

20 54 55 763.9 7.04 380.11

21 58 35 $33_4 S.6T 333.90

22 29 61 444.4 2,41 323,85

ORBIT DETERMINATION ACCURACY

6T 17.3 8R 2S.S 88 S.T

CRT .S662 CRI -.1120 C6T .8263

LSA 29.6 NSA 12.6 8BA 1.2

ELl 29.6 EL2 1|.3 ALF 61.33

ARR|VAL DATE AU6 27 tOTS

EARTH TO MARS

SNA 253.54 ECC .40328 |NC 1.8173 Vl 29.3?5

TAP 86.25 RCA 151,29 APO 355.78 V2 26,4?6

ETE 17.58 ZAC 97.77 ETC 278.74 LVI -17.84

VHP 10.411 OPk "17.04 RAP 326.59 ECC t.SSIG

INJ TINS PO CST T|M INJ 2 LAT INJ 2 LONG

15 ED 54 180t.5 -4.11 63.36

16 25 39 1621.4 -.31 50.79

17 47 32 IS68.2 S.53 33.1T

19 25 4 1046.2 6.76 lO.?l

20 55 ? 729.0 8.15 348.13

21 59 11 520.6 E.76 332.G6

tIO.OG 22 ? 30 1415.05 °10.37 541.70 208.24 122.72 22 31 5 415.1 3.53 322.09

DIFFERENTIAL CCRRECT|ONI MID-COURSE EXECUTION ACCURACY ORBIT DETERMI NATION ACCURACY

TD£ -.2734 TRA *.7019 TC3 .1228 RAU .OI|S 5ST tO8.9 SGR 580,2 563 97.4 ST 17,5 5R 26.8 55 5.9

ROE-.5391RRA .2095 RE5 .0552 FAU .03516 RflT -.0_17 RRF .0402 flTF "._a|l CRT .10|4 CRS -.1602 C|T .5967

• DE -.0053 FRA .3950 FC5 -,lgiO 83P 985 SIB 95t.4 R23 ".0071 R13 ,5091 LSA 29.9 MSA 12.9 5SA 1.2

DDE .1045 8RA .?625 BE3 ,1359 FSP 114 6G1 009.3 362 5?9.8 THA 177.32 ELI 29,9 EL2 lI.S ALF 61.28

LAUNCH DATE MAY 31 1871 FLIEHT TIME 80.00 ARR|VAL OAT[ AU6 29 1971

HEL|OCENTRIC CONIC

RL 151,6? LAL .00

RP 201.60 LAP -1.82

RC 59.13? GL -11.54

PLANET_,CEHTRIC C_[C

C3 31.615 VHL 5.625

LNCH AZNTH LNCH TIME

50.00 14 34 45

60.00 15 43 T

?O.OO 17 10 6

80.00 18 54 lO

gO.GO 20 33 13

100.00 21 5? 2

110.00 22 9 32 -9.30

DIFFERENT IAL CCRRECT|ONS

TDE -.2655 TRA -.Ego9 TE3 .1436 9AU .0660

ROE -.5262 RRA .2039 RC3 .0614 FAU .03657

FOE ".0125 FRA .4072 FC3-|.00|5 BSP 1022

BDE .5894 BRA .7204 8C3 .1562 FSP ]24

DIITANC[ 251.257 EARTH TO MARS

LOL 248,92 VL 34,823 GAL 2.19 AZL 91.55 HCA 79.92 IMA 248,99 ECC .38752 INC 1.8551 v| 20,375

LOP 328,85 vP 27.317 GAP 20.88 AZP 90.52 TAL ?,88 TAP 87.78 RCA 151.28 APO 942.7G V2 20,462

GP -1.60 ZAL 79,16 ZAP 174.29 ET5 196.34 ZAE 159.04 ETE 16.02 ZAC gT.19 ETC 278.?9 LVI -17,88

DLA -23.02 RAL 354.33 RAO 6647.6 VEL 12.310 PTH ?,24 VHP ID.051DPA -16.99 RAP 326.8? ECC 1.5203

L-i TINS INJ LAT |NJ LON6 INJ RT ARC ZNJ AZNTH |NJ T|ME POCST T|N INJ 2 LAT INJ 2 LONG

27?6.69 -20,89 T8.$6 197,$9 133.77 15 21 2 1776.7 -2,86 62.32

2594,87 "IS,OR 87.?7 202.88 127,84 ]6 26 22 15g4,9 .86 49.53

2339.15 -g.30 51.22 207.06 123.01 17 49 5 1339.2 4.64 31.65

2013.48 -4.52 29,42 209.g8 11g,54 lg 2? 43 1013.5 ?,84 8.88

1693.98 *2.48 7,04 211.11 118,18 21 ! 2? 694.D 9.21 346.13

1487.gs -4,52 350.78 20g.98 119,54 22 I 49 4t7.9 7.84 330.25

1385,g7 340.14 20?.06 123,01 22 32 38 386.0 4.64 320.50

RID-COURSE EXECUTION ACCURACY ORB|T DET[RNINATION ACCURACY

$67 827.4 SGR $85.g 863 104,$ ST 17,T SR 2?.0 _$ $.1

RRT -.0539 RRF .0433 RTF -.5214 CRT .675? CR$ *.2103 CST .5568

S6B 10|3.8 R23 -.0080 R13 .52_0 LSA 30.1 HSA 13.2 $SA 1.2

SG1 82T.8 SG2 585,2 THA 177.25 EL1 30,1 EL2 ll.T ALF 61.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 31 19Y1 FLI6HT TIME 92.00 ARRIVAL DATE AUG 31 1971

N[LIO¢ENTRI¢ CONIC

RL 151.97 LAL .OO

RP IO6,7S LAP "I,DE

RC 59.850 GL -11.78

PLANETO¢ENTMIC CONIC

C3 29.610 VHL 5.441

LNCM AZMTH LNCH TIME

50.0D 14 39 13

60.00 15 44 13

70.00 17 12 ?

80.00 18 57 25

90.00 20 37 15

100.00 21 40 17

110,00 22 11 $4

DI6TANC£ 2S3,095 EARTM TO MARl

LOL |48.9| VL 36,|_? G&L 2,21AZL 91,04 MCA ll,ll iMA |4|o|6 |CO ,37295 IN( t,l)lO Vl 2i.37|

LOP ))O.tO VP E?,OI4 GAP 20.$T AZP 90,20 TAL 8.14 TAP 69,36 RCA 151.26 APO 3It,it V2 29.487

GP -1.64 ZkL 78.77 Z_ n 173.31ET8 t94.26 ZAE 166.97 ETE 14.63 ZkC tT,IO ETC 278.84 LYI -17,89

DLA -23.$8 RAL 334,02 RAD 6646,9 VEL S2.229 PTH 7.16 VHP 9,706 DPA -16,94 RAP 327.14 ECC 1.4173

L'I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CDT TIM |NJ 2 LAT INJ 2 LONG

2752.39 -19.74 ?T.69 199.43 134.22 IS 2t S ITS2.4 -1.84 11.31

25U.85 -13,96 69.44 201.71 128.20 16 27 2 1568.8 2.00 48,28

2310.43 -8,23 49,68 205.91 123.27 17 50 38 I310,4 5.72 30.14

1980.99 -3.42 27.62 208.87 119.68 19 30 26 980.9 R.90 7.06

1658.88 -1.35 5.08 210.01 118.25 2! 4 54 658.9 10.29 344.11

1455.37 "3.42 348.99 208.8? 119.68 22 4 32 855.4 8,90 328.42

1357.25 -8,23 338.60 205.91 123,27 22 34 11 357.2 5.72 319.05

DIFFERENT IAL CORRECTIONS

TOE -.2560 TRA -.67gg TC3 .1662 BAU .0706

ROE -.5138 RRA .1985 RC3 .0646 FAU .03811

FOE -,0207 FRA .4195 FC3-1.1143 D9P 1093

BDE .5750 BRA .7083 BE3 ,1783 FIR 139

MID-COURSE EXECUTION ACCURACY 06BIT DETERMINATION ACCURACY

SGT 845.5 SGR 591.2 863 112.7 ST 17.9 86 27.3 $9 6.S

RRT -.0357 RRF .0468 RTF -.5336 CRT ,6700 CRS -.2630 CST .5199

8GB 1031.6 623 -.0096 613 ,5343 LSA 30.4 NSA 13.4 8SA 1.3

961 846,0 962 59D,4 THA 177,21 EL1 30,4 EL2 12.0 ALF 61.39

LAUNCH DATE NAY 31 1971 FLIGHT TIME 94.00 ARRIVAL DATE $EP 2 1971

HELIOCENTRIC CONIC DISTANCE 256.641 EARTH TO MARS

RL 151.67 LAL .O0 L(_- 248.92 VL 34,463 GAL 2,23 AZL 91.83 MCA 82.46 IMA 236.01 [CC .35918 INC 1.8250 VI 29.379

RP 206.72 LAP -1.81 LOP 331.37 VP 26.864 DAP 19.86 AZP 90.24 TAL 8.44 TAP 90.89 RCA 151,24 APO 320,78 V2 26.491

RC 60.633 GL -12.01 CA= -1.69 ZAL 78,36 ZAP 172.30 ET8 192,72 ZAE 168.15 ETE 13.37 ZAC 97.52 ETC 278.99 LVI -17.90

PLAN£TOCENTRIC C_IC

C3 27.796 VHL 5.2720LA -23.75 RAL 333.68 RAD 6646.1VEL 12,155 PTH 7.12 VHP 9,374 DPA -16,90 RAP 327.39 [CC 1.45?5

LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

50,00 14 35 36 2728,64 -18.61 76.57 195.31 134.62 15 21 4 1728.6 -.45 60.31

60.00 15 45 16 2543.36 -12.88 65.15 200.58 128.52 16 27 39 1543.4 3,12 47.06

70.00 17 14 7 2282.12 -7.17 48.18 204,79 123.48 17 52 9 1282.1 6.79 28.64

DO,DO 19 0 44 1948.48 -2,33 25.84 207.78 119.78 19 33 12 948.5 9.95 5.22

90,00 20 41 28 1623.68 -.22 3.12 208.95 118.28 21 8 29 623,7 11.35 542.07

100.00 21 43 35 1422.95 -2.33 347,20 207.78 119,78 22 7 18 423,D 9.95 326.59

110.00 22 13 34 1328,94 -7.17 337.10 204,79 123.48 22 35 42 328.9 6.79 317.56

DZFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2499 TRA -,6688 TC3 .1888 §AU ,0745 SGT 862.2 8DR 596.1SG3 |21,2 ST 18.1 86 27.5 88 6.6

RDE -,5020 RRA .1932 RC3 .0676 FAU ,03974 RRT -.0385 RRF .0501RTF -.5443 CRT .6633 CRS -.3127 CST .4831

FOE -.0292 FRA .4319 FC3-1.2376 BSP 1102 9GB 1048.2 R23 -.010! 613 .5450 L$A 30.6 MSA 13.7 86A 1.3

ODE ,5607 BRA .6959 DE3 .2005 FSP 149 SG1 862.8 SG2 595.2 THA 17?.09 EL! 39.6 EL2 12.2 ALF 61.57

LAUNCH DATE NAY 31 1971 FLIGHT TIME 96.00 ARRIVAL DATE SEP 4 197!

HELIOCENTRIC CONIC DISTANCE 259.573 EARTH TO MAR8

RL 151,67 LAL ,DO LOL 249.92 VL 34.299 GAL 2.25 AZL 91.61HCA 83.72 6MA 231.39 [CC ,34644 INC 1.8111 Vl 29.375

RP 206.70 LAP -1.80 LOP 332.64 VP 26,657 GAP 19.36 AZP 90.20 TAL 8.75 TAP 92,47 RCA |51.22 APO 311,54 V2 26,494

RC 61.485 GL -12.23 GP -1.73 ZAL 77.92 2AP 171,28 [TS 191.52 ZAE 167,79 ET[ 12.21ZAC 97,44 ETC 278.93 LVI -17.91

PLANETOCENTRIC CONIC

C3 26.154 VNL 5.114 DLA -24.12 RAL 333.32 RAD 6645.5 VEL 12,088 PTH 7,0? VHP 9.056 DPA -16,08 RAP 327.64 ECC 1.4304

INJ AZNTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

13A.98 15 21 O 1705.5 .71 59.35

28 13 1518.4 4,22 45.87

53 40 1254,3 7.84 27.19

36 2 916,3 10,99 3.39

12 14 558.4 12.40 340.00

lO 9 390.7 10.99 324.76

37 13 301,1 ?.88 318,06

LNCH AZMTH LNCN TIME L-I TIN( IMJ LAT INJ LONG INJ RT ASC

50.00 14 35 54 2705,52 -17.50 7§,49 194.21

60.00 15 46 15 2518.45 -11,82 93.90 199,47 128.01 16

70.00 17 16 6 2254.29 -8.12 46,71 203,7D 123.67 17

90.00 19 4 6 1918.27 -1,24 24.07 206.72 119.83 19

90,00 20 45 45 1588.81 ,92 1.15 207.92 118.27 21

100.00 21 46 SO 1390.74 -1.24 345.43 206,72 119.83 22

I10,00 22 15 32 1301.11 -6.12 335.62 203.70 123.67 22

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -,2421 YRA -.6595 TC3 .E|39 BAD .0787 3GT 801.3 $GR 800.6 863 130.3 8T 18.E 5R 27.T 88 9.8

ROE -,4907 RRA .lOll RE3 .0?04 FAD ,04149 RRT -.0418 flRF .U538 RTF ".!,648 CRT .R558 ERR 0.)660 C|V ,4469

FOE -.9389 FRA ,4444 FC3-1,3734 lip 1138 SGB 1066.5 623 -.DIDO R13 .5555 LSA 30,8 M$A 14.0 88A 1,4

80[ .5472 ERA .|850 8C3 .2252 FIR 16_ 8G1 882.0 $62 599.6 TMA 179.98 ELI 30.8 EL2 12,4 ALF 61,70

LAUNCH DATE NAY 31 1971 FLIGHT TIM( 98.00 ARRIVAL DATE IEP 9 1971

MELIOC[MTMIC CONIC

RL 151,R? LAL .DO

RR 206.69 LAP -1,7t

RE 92.398 GL -12.44

PLANETOCENTRIC CONIC

C$ 64.669 VHL 4,991

LNCfl AZNTH LNCN TIME

SO.DO 14 36 8

90.00 15 47 lO

TO.DO 17 18 2

60.00 19 7 32

gO,OO 20 5D 14

100,00 21 50 24

110.00 22 17 29

D|8TANCE 262.631 EARTH TO NARS

LOL 148.92 VL S4.14D 6AL 2.2T AZL 91,80 MEA 84.99 $NA 227.22 ECC .3345? INC t.7972 Vl 20.376

LOP 333.91 VP 26*46| GAP 18.87 AZP 90.16 TAL g,D? TAP 94.06 RCA 151.2D APO 3D3,24 V2 29*499

GP "1,7i ZAL 77.48 ZAP 17D,24 ET3 1g0,57 ZA[ 167,49 ETE 11,|4 ZAC 97.36 ETC 2?8,9? Lvl -17.92

DLA -24.45 HAL 332.93 RAD 9644.g VEL 12.027 PTM ?.02 VMP 8.750 DPA o19.84 RAP 327.8? [CC !.4059

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2963,06 -16,41 74.46 193.14 135.31 t5 20 51 1683.1 1.84 58.41

2494.19 -10,78 62.69 198.39 129,0T 16 28 44 14g4,2 5.29 44.70

2226,99 -5.09 45.27 202.63 123.82 17 55 g 1227.D 8.86 25.?0

1884,30 *.19 22.31 205.89 |19.86 1g 38 56 994,3 12.00 1.56

1553.D5 2,06 359.18 206.92 118.21 21 16 ? 553.0 13,43 $S?.92

1358.?? -.16 343.68 205,89 119,86 22 13 3 358.8 12,00 322.93

1273.81 "5.Dg 334.18 202.63 123.82 22 38 42 273.8 8,86 514.62

MID-COURSE EXECUTION ACCURACY OR§IT DETERMINATION ACCURACY

$GT 897.7 SGR 604.8 SG3 140.0 ST 18.3 SR 27.g SS 7.1

RRT -,0446 RRF .D579 RTF -,5654 CRT .6482 CR9 *.4151 CST .4026

SGB ID82,4 R23 -.0119 R13 .5662 LSA 30.9 NSA 14.3 SSA !.4

SG1 8g8.4 SG2 603.7 THA t?G.86 ELI 30.9 EL2 12.6 ALF 61.94

DIFFERENTIAL CCRRECTI_8

TD[ -.2340 TRA -.6485 TC3 .2405 BAU .0829

ROE -,4799 RRA .1832 RC3 .0?29 FAU .04336

FD[ -.0495 FRA .49?0 FC3-1,5219 DGP 1170

602 .5359 BRA .6739 BC3 .2514 FIP 179
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 31 1171 FLIGHT TIN[ lOO.00 ARRIVAL BATE SIP 6 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .DO

RP 20S,87 LAP -1,T8

RC 63.3?1 GL -12,16

PLANET_[NTRIC ¢0N!C

C3 23.315 VHL 4.929

LNCN AZMTH LNCH TIN[

50.00 14 56 18

8O,OO 15 46 1

T0.00 17 18 5?

80.00 18 11 2

g0.o0 20 54 54

100.00 21 93 54

110,00 22 19 23

DIFFERENT IAL CONNECTION8

TOE -.2260 TRA -.8383 TC3 ,2681 8AU ,0868

ROE -.4616 RRA .1785 RE3 .0791 FAU .04533

FOE -.0654 FRA .4?02 FC5-5.6831 ESP 1204

BOE .5212 8RA .6628 BE3 .2?84 PiP 193

D]STANC[ 261,002 EARTH TO HAR3

LOL 642.22 VL $4,002 6AL 2,29 AZL 91,78 NCA 65,26 8NA 223.41 [CC ,32350 |NC I,T634 Vt 26.3?5

LQI= 335,10 VP 26.27S SAP 18,39 AZP 90.12 TAL 9.40 TAP 95,68 RCA 131,18 APO 295,78 V2 26.496

GP -1.03 ZAL 77,01 ZAP 169,18 ET8 189.00 ZAE 167.25 ETE 10,14 ZAC 97.28 ETC 279,01 LVI -17.92

OLA -24.65 RAL 332.53 RAD 6644.3 V[L 11.971PTH 6,97 VHP 9,456 DPA -16.82 RAP 328.09 ECC 1.3837

L-! TIN( INJ LAT INJ LONG XNJ RT A6¢ |NJ AZMTM INJ TIME PO CST TIN ]NJ Z LAT INJ 2 LONG

2861.28 -15.36 73.47 192.10 135.81 15 20 36 1661.3 Z.S3 9T.50

24?0.53 "g,?? 61,52 19T,33 129.30 16 29 12 1470.5 6.32 43.66

2200.25 -4,DT 43,66 201.59 t23,94 17 56 37 1200.3 9,66 24.27

1852,60 .92 20.5? 204.70 119.84 19 41 54 852.6 12,g9 359,73

1517.59 3.20 35?,20 205.96 119.11 21 20 12 51?.6 14.44 335.81

532T,0T ,62 341,94 204.70 t19.84 22 16 1 527.1 12,99 321.10

1247,07 -4.07 332.78 201,59 123.94 22 40 11 24T.1 9.85 313.t9

HZO-COURSE EXECUTION ACCURACY C_81T DETERMINATION ACCURACY

SOT 914.2 9GR 608,5 865 150.3 8T 18.3 SR 28,1 SS ?.S

RRT -,0479 RRF ,062S RTF -,5752 CRT .6399 CR8 -,4654 CST .3610

SOB 1098.2 R23 -.0132 R13 ,5781 LSA 31.1MSA 14,6 SSA 1.4

861 915.0 662 607.3 THA I?S,T3 ELI 31.0 ELI 12,8 ALF 82,21

LAUNCH DATE NAY 31 1971 FL[GflT TIN( 102.00 ARRIVAL DATE 8EP 10 1971

NEL|OCENTR1¢ CC_iIC

RL 151,67 LAL ,00

RP 206,68 LAP "1,77

R¢ 84,414 GL "12,89

PLANETOCENTRIC CONIC

C3 22.089 VHL 4.700

LNCH AZMTN LNCH TIME

50.00 14 36 24

60.00 15 48 49

TO,GO 17 21 50

60.00 19 14 35

90,00 20 99 46

!00,00 21 57 2?

110,00 22 21 16

OirF[RENT IAL CO_RECTIONI

TOE o.2184 TRA -.6214 TCS ,_ST BJt_J ,O_

ROE -.4598 flRA ,1740 RE3 .G??O FAU .04742

FOE -,O733 FRA ,4836 FC3-1.8887 8JP 1239

BOE .5090 eRA .6521 BE3 ,3055 FSP 211

O|8TANc( 289,072 EARTH TO MARS

LOL 248,92 VL 33.867 GAL 2,32 AZL 91.77 HCA 8?.33 SMA 220,00 ECC ,3131T |NC 1.7696 Vl 29,375

LOP 336.45 VP 26,100 GAP 17,92 kip 90.08 TAL 9,73 TAP 97,2T RCA 151,15 kPO 261.00 V2 26.496

GP -1.89 ZAL 76.54 ZAP 168,10 ET$ 189,16 ZAE 167.08 ETE 9,19 ZAC 97,20 [TC 2?9.04 LVI -17,91

DLA -25,21 2AL 332,11 RAO SM3,8 ¥_L 11.920 PTH 6,93 VHP 8,173 _PA -16.80 RAP 328.29 ECC 1.3835

L-! TIHE )NJ LAT INJ LONG [NJ RT ASC |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2840.23 -14.33 72.52 191,09 135.87 15 20 24 1640.2 3,gg 56.62

2447.60 -8,78 60,39 196,51 129.49 16 29 3T 144T.6 ?,32 42,45

2174,14 -3.08 42,49 200,59 124,03 17 56 4 1174.1 10.81 22.86

1821.22 1,86 18.65 203.74 119,60 19 44 57 821.2 13.91 56T.90

1481,99 4,34 355,20 205.04 117.97 21 24 26 482.0 15.44 333.67

1295,69 |,92 340.22 203,74 119.80 22 19 3 299.7 13.96 319.27

12LIO.SQ -3.06 331.41 200,59 124.03 22 41 37 221.0 10.81 311.T8

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SOT 630,1 SGR 011,g SO3 161.3 ST 18.4 SR 28._ 65 T,6

RRT -,0513 RRF ,0670 RTF -,3637 CRT .6318 CR$ -,5101 CST .3226

868 1113.3 R23 -.0144 R13 .5847 LSA 51.2 N&A 14,8 68A 1.9

861 931.0 SO2 610.5 THA 176,61 ELI 31,1 EL2 12.9 ALF 62.46

LAUNCH OAT( NAY 31 1971 FLIQHT T[HE IO4.00 ARRIVAL OkTE $EP 12 lgT!

HELIOCE;JTRIC CONIC

RL 151.67 LAL .00

RP 208.69 LAP -1,76

RC 65,512 GL -15.04

PLANETOCENTRIC CONIC

C3 20.973 VHL 4.580

LNCH AZNTH LNCH TIN(

50.00 14 36 25

S0.00 15 49 33

70.00 17 23 40

80,00 19 16 13

90,00 21 4 52

100.00 22 I 5

11D.00 22 23 6

DIFFERENT|AL

TOE -,2031 YRA -.6112

flOE -,4505 RRA .1896

FOE -,0868 FRA ,4974

SOE *4944 ERA ,6543

DISTANCE 2?2,450 EARTH TO NAR$

LOL 248.92 VL 33.740 GAL 2,34 AZL 91,76 HCA 88.80 8NA 217,00 ECC ,30554 INC 1.7551 Vl 29.375

LOP 337.72 VP 25.935 GAP 17,47 AZP 90,04 TAL 10,08 TAP 96,88 RCA 151.15 APO 282,86 V2 26,495

GP -1.94 ZAL T8,06 ZAP 187o00 ET5 188.62 ZAE 166,98 [TE 6.28 ZAC gT,12 [TC 2?g,oT LV! -17,61

DLA "25.56 RAL 331.67 RAD 6643,3 VEL 11.873 PTH 8,89

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH |NJ TIME

2819.90 -13.34 71,61 190.10 136.11 15 20 5

2425.38 -7.61 59,51 1g5,51 129,68 16 2g 56

2t48.66 -2,11 41,16 199.61 124.10 17 59 29

1790.13 5.03 17.14 202,81 119,72 48 3

1446.14 5,48 353.19 204,15 ll?,?g 26 59

1264,59 3,03 558.51 202,81 119.72 22 10

1115,47 -2.11 43 2

CC_RECTION8

19

21

22

330.08 199.61 124.1D 22

NID-COURSE EXECUTION ACCURACY

TC3 .3381BAU .0973 SGT 9_7.6 8GR 614.9 3G3 172,9

RE3 .0763 FAU .04981 RRT -.0583 RRF ,0r23 RTF -._64

FC3-2,O4T6 BSP 1184 3G2 1121.3 R23 -.0106 RI3 ,8074

BE3 ,3471FSP 230 361 930,8 SG2 813,1THA 178.18

VHP 7.901 OPA -16.80 RAP 328.47 ECC 1.3452

PO CST TIM INJ 2 LAT INJ 2 LONG

1619,9 5,01 55,75

1425.4 8.28 41,37

1149.T 11,74 21,47

790,1 14.90 356.07

446.1 16,42 331,50

26d.6 14,90 317,44

I95,5 11,74 310.39

ORBIT DETERMINATION ACCURACY

ST 18.0 8R 28.4 38 8.2

CRT .6143 CRS -.5544 CSV ,2944

LSA 51.2 NSA 15.0 36A 1,5

ELI 31,0 EL2 13.0 ALF 63.T?

LAUNCH OATE NAY 31 1971 FLIGHT TIME 108,00 ARRIVAL OATE 3EP 14 1971

HELIOCENTRIC CONIC DISTANCE 275.867

RL 151.67 LAL ,OO LOL 249,92 VL 33,622 GAL 2,37 AZL 91.74 HCA 9D,07

RP 201.71 LAP -l.T4 LOP 338,99 VP 25,778 GAP 17.02 AZP 90.00 TAL 10.43

RC 66,66? _L -13.22 6P -2,00 ZAL TS,ST ZkP 165,68 ETS 188,I$ ZAE 186,95

PLANETOCENTRIC C_N|C

C3 19,958 VHL 4,46? OLA "25,91RAL 331,23 RAD 8642.9 VEL 11,83_ PTM 8.85

LNCH AZNTH LNCH TIN[ L-I TIN£ INJ LAT |NJ LONG INJ RT ASC INJ AZMTH [NJ TIRE

50,00 14 36 22 2800,38 -12.38 TO.T5 189.15 136,52 15 19 42

60,00 IS SO 12 2403,96 -8,88 $8.27 194,36 128,81 16 30 18

TO,O0 I? 25 2? 2123,g4 -1,16 3g.8? 198,66 124,14 19 0 $1

80,00 Ig 21 54 1759,46 4,06 15.46 201,91 119.61 19 SI 14

90.00 21 10 13 1410.13 6,62 361,15 205.31 117,$6 21 33 43

100,00 22 4 46 1233.94 4,06 338.82 201.91 t19.61 22 25 20

110,00 22 24 54 1170,?$ -!.16 328,79 198.66 124.14 22 44 24

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.!g87 TRA -,6058 TC3 ,3829 BAU .0991 3GT 914.5 8DR 617,6 $63 185,?

R0£ ".4416 RRA .1865 RC3 ,0791FAU .0520T RRT -,0609 RRF ,07T8 RTF -,6061

FOE -.1021FRA .5106 FC3-2.2689 BSP 1250 8GB 1136.9 R23 -,0144 R13 ,6093

6OE *4842 8RA ,1200 BC3 ,3714 F_P 249 SOt 955.8 $62 815,6 THA 176,14

EARTH TO MAR3

8RA 214,20 ECC ,29456 INC 1.T421 Vl 29.3T5

TAP 100,50 RCA 151,10 APO 27T.29 V2 26.493

ETE T,40 ZAC 97,04 ETC 27g.10 LV! -17.6T

VHP 7,639 DPA -16.80 RAP 328.63 [CC 1.3285

PO C8T TIN [NJ 2 LAT INJ 2 LONG

1600.4 S,gg 64.94

1404,0 S.21 40,32

1123.g 12.63 20.12

?59,5 15,8| 334.25

410.1 17.38 329,29

233.9 15.81 315,62

176.8 12.13 _Og.04

ORBIT DETERNINATION ACCURACY

8T 18.1 8R 28.5 $8 8.6

CRT ,6085 CRS -,5989 CST ,2489

L$A 31,4 NSA 15.2 $SA 1,6

EL1 31.1 EL2 13,2 ALF G3.TS
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY 31 t|Yt

HELIOCENTSIC CCNIC

RL 1S1.S7 LAL .O0

RP tot,?3 LAP "t,?S

RC 17,877 GL -13,38

PLANETOCENTRIC CONIC

C3 lg.O_) VHL 4.3S3

LNCH AZMTM LNCH TIME

50,00 14 36 1i

SO.DO 15 SO 48

70.00 17 27 11

80.00 lg 25 39

gO.DO 21 15 S2

10D.DO 22 8 31

110.00 22 26 38

FLIGNT TiM( 601,00 ARRIVAL OAT[ 3[P ti 1171

LOt. t46.tt VL

LOP 340,ti VP

GP -e,OE ZAL

DIITANCE ITi,3?5 EARTH TO MAil

33,lit 6AL t,3i AZL it,T3 HCA It,34 ink tit,iS ECC ,tilt8 INC t,?t$4 Vl 21,37i .

IS,S30 GAP t6,S8 AZP S9.iS TAL tD.?8 TAP 102,1t NCA tit,D8 APO 272,22 V2 ti.4i8

75,08 ZAP t$4,74 ET8 167,77 ZAE tlS,g9 ETE 6,63 ZAC iS.iS £TC 279,1t LVI -17.84

OLR -ll,t4 RAL 330,77 RAO li42,4 VEL It,TO| PTN O,it VHP T,307 DPA "16,82 RAP 32i,78 (CC t,St32

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

till.iS -11.45 69,93 188,12 ItS.SO IS 10 t? ISSI.S 6,92 54.1|

2383,37 -s,g8 57,27 193.42 lAg.g3 16 30 32 1383.4 10,10 39.30

2099.97 -.2S 38.62 197,75 124.15 18 2 11 1100,O 13.50 16.t0

1729.20 5.08 13.78 201.05 119,46 19 54 28 729,2 16.70 352,44

1373.72 7,76 349.09 2D2.Sl 117,28 21 38 46 373,7 18.32 327.03

1203.67 S.O8 333.11 201.05 119.46 22 28 34 203.7 16.70 313.91

1146.79 -.25 327.54 197,75 124.15 22 45 45 146.8 13.50 307.71

DIFFERENT IAL CORRECTIONS

TOE -,192g TRA -.5957 TC3 ,3685 BAU ,1009

ROE -.4331 RRA ,1615 RC3 ,0794 FAU *05460

FOE -,1183 FRA ,5242 FCS-2,4835 BSP 1300

00[ .4741 ERA .6172 8C3 .3965 FSP 270

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT gSg,S SGR 619,9 $63 199,1 8T 18,2 SR 28,7 1S 9,1

RRT -,0644 RRF ,0839 RTF -,SlOg CRT ,6012 Cfl$ -,6393 CST ,2075

AGE 1150.8 R23 -,0176 R13 ,6123 LSA 31.3 HSA 15.5 1SA 1.6

SG1 970,9 SG2 617,7 THA 176.03 ELI 31,2 EL2 13,4 ALP 63,97

LAUNCH DATE NAY 31 1971 FLIGHT TIN( 110.00 ARRIVAL DATE SEP 18 1971

HELIOCENTRIC CONIC DISTANCE 262,946 EARTH TO NARD

RL 151.67 LAL ,00 LCX. 248,92 VL $3,406 GAL 2,42 AZL 91,71HCA 92,61SNA 209.33 [CC ,27838 INC 1,7146 VS 29,375

RP 206.7? LAP -1.71 LOP 341.53 VP 25.489 GAP 16.15 AZP 89.92 TAL 11,13 TAP |03,73 RCA 151.05 APO 267.60 V2 26.485

RC 69.140 GL -13,54 GP -2,13 ZAL 74,59 ZAP 163,58 [TS 187.43 ZAE 167,10 [TE 3.66 ZAC 96,88 ETC 279,14 LVI -I?.00

PLANETOCENTRIC CONIC

C3 18.190 VHL 4,265 OLA -26.57 RAL 330,31 RAD 6642,0 VEL 11.736 PTH 6,78 VHP ?,145 DPA -16,84 RAP 326,90 ECC 1.2994

LNCH AZNTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIN IHJ 2 LAT IHJ 2 LONG

50.00 14 36 5 2563.71 -10,57 69,15 187,33 136,67 15 18 49 1563,7 7,82 53.38

60.DO 15 31 20 2365.59 -5,12 56,31 192,51 130,03 16 30 43 1363,6 10.95 38,32

70.00 17 28 52 2076.79 ,64 $7,41 196,86 124,15 18 3 29 1076,8 14,32 17.51

8D.DO 19 29 27 1699,36 8,08 12,13 200,23 119,29 19 57 46 699,4 17,55 350,64

gO.DO 21 21 53 1336.75 8,91 346,98 201.75 116.95 21 44 10 336,8 19,24 324,72

IOO.OO 22 12 19 1173,83 6,08 363,49 200,23 119,29 22 31 53 173,6 17,55 312,00

110.00 22 28 18 1123,61 ,$4 326,33 196.86 124.15 22 47 2 123.6 14,32 306,42

DIFFERENT IAL CORRECTIONS

TOE -.1867 TRA -.5869 TC3 ,4160 BAU .1030

RD( -,4250 RRA .1578 RCS ,0790 FAU ,05734

FDE -.1359 FRA ,3381 FC3-2,7289 SiP 1341

DOE ,4642 BRA .6075 BED ,4234 FSP 294

LAUNCH DATE NAY 31 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 982.8 SGR 621.9 SO3 213.S ST 18.2 SR 2t.8 SS 9.9

RRT -,0685 RRF .0905 RTF -.$147 CRT .5929 CRl -.6771 CST .1681

SGB 1163,1 R23 -.DID? RI3 ,6163 LSA 31,7 MSA 15,7 SSA 1.7

SGI 984,4 SG2 619.4 THA 175,89 ELI 31.3 EL2 13,5 ALF 64.27

PLIGHT TIH£ Ilt. OO

DISTANCE 266.572

ARRIVAL DATE SEP 20 1971

EARTH TO MARS

RL 151.67 LAL .00

RP 206.81 LAP -1.70

RC 70.455 GL -13.69

PLANETOCENTRIC CONIC

C5 17.421VHL 4.174

LNCH AZHTH LNCH TIN(

50.00 14 35 52

60.00 15 51 47

70.00 17 50 29

90.00 19 33 19

90.00 21 28 22

tOO.DO 22 11 11

110,00 22 29 55

LOL 246.92 VL 33.309 GAL 2,44 AZL 91.70 HCA 93.88 SMA 207.20 ECC .27110 INC 1.7009 Vl 29,375

LOP 342,79 VP 25,366 GAP 15,73 AZP 89,89 TAL 11,48 TAP I05,35 RCA 151,03 APO 263,37 V2 26,460

GP -2.19 ZAL 74.10 tAP 162.36 ETS 187.13 ZAE 167.29 ST( 4,79 ZAC 96.80 ETC 279.15 LVi -17.75

DLA "26.89 RAL 329.05 RAD 6i41,7 VEL 11.714 PTH 6.75 VHP S.912 DPA "16.88 RAP 329.01 [CC 1,2867

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2545.61 -9.72 $8.41 186.46 136.81 15 18 18 1546.6 8.87 52.65

2644.65 -4,29 56,40 Ig1.64 130.11 16 30 52 1344.7 !1.7t 37.38

2054.45 1,49 36.25 196.01 124.13 18 4 43 1054.5 15.11 19.25

1669.96 7.05 10.49 199.44 119.09 20 1 9 670.0 18.37 34A.84

1298.96 |D,D7 344,81 201,05 116,57 21 50 1 2g9.0 20.15 322.32

1144.45 7.05 331.86 199.44 119.09 22 35 15 144.4 18.57 310.51

1101.27 1.49 325,16 196.01 124.13 22 48 1§ 101.3 15.11 305.17

DIFFERENTIAL CORRECTIONS

TOE -.1805 TRA -.5773 TC3 .4430 BAU .1048

ROE -.4173 ERA .154| RCl .0779 FAD ,01021

FOE -,1539 FRA .5525 rC3-2.gg20 SiP 137S

DOE .4547 ERA ,5980 SC3 ,4499 FSP Ill

LAUNCH DATE NAY 31 1971

NELIOCENTRlC CONIC

RL 151,67 LAL .00

RP 206.87 LAP -1.18

RC 71,818 6L -13,R3

PLANETOCENTRIC CONIC

El 16.717 VHL 4,DOS

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 994,4 IGR 623,5 SG3 228.7 5T 18,2 IR 28.9 AS 10.1

RRT -,0727 RRF ,0972 RTF -,_,84 CRT ,5548 Eft| -,TOil ElY .1339

$GS 1173.7 R23 -.0236 RI3 ,6201 LSA 31.0 ASk IS.l 8SA I.Y

5G1 996.1 SG2 120,8 THA 175.73 ELl 31.5 EL2 13.S ALF 64.90

FLIGHT TIME 114.00

DISTANCE 290.251 EARTH TO MARl

LO(. 248,92 VL 33.218 6AL 2.46 AZL 91,69 HCA 95,14 ink 206,25 ECC ,2643! INC 1.6371 Vl 29.575

LOP 344.06 VP tS.229 GAP 15.32 AZP 8g.i$ TAL 11,83 TAP |is,g? RCA 151,00 APO 259,50 V2 21.4?4

6P -2,IS ZAL 76.$2 ZAP IS1,18 ETA 186.86 ZAE ll7,54 ET[ 3,$9 ZAC gl,72 ETC 279.16 LVl -17,70

OLA -27,19 RAL StS.3S RAD $641.3 VEL 11.694 PTH S,73 VHP 6,S98 DPA -16.92 RAP 329.09

LNCH AZMTH

50.00

60.D0

?D.DO

90,0D

gD.DO

10D.DO

110.DD

OIFF[RENTIAL

LNCH TIM( L-I TIME INJ LAT INJ LONG 1NJ RT A$C INJ AZMTH INJ TIME PO CST TIN

14 36 35 2560.33 -8.91 67.71 186.$2 136.93 15 17 45

IS $2 11 2326,69 -3,49 $4,54 lgo,?g 130.17 16 30 57

17 32 1 2062.sg 2.31 35.13 195.19 124,08 18 5 54

19 37 14 1641,04 D,01 8.8? 198.68 111,86 20 4 35

21 36 25 1269,90 11,25 342.55 200.39 116,12 21 66 25

22 20 1 1115,$1 8.01 330.24 198,$8 118.86 22 38 41

22 31 28 1079.81 2,31 314,04 lgS.19 124,08 22 4g 2?

CCRRECTIORS MID-COURSE EXECUTION ACCURACY

SGT 1004,4 SGR 624,8 SG3 244,6

RRT -.0773 RRF ,I048 RTF -.6216

SGB 1162.9 R23 -.0264 R13 .6236

SGI 1006.3 SG2 $21.7 THA 1?S,SI

TD[ -.1740 TRA -.5685 TC3 .4693 BAU ,1063

RDE ".4100 RRA .1508 RC3 ,0780 FAU .06328

FDE -.1734 FRA .SlTO FC3-3.2761 BSP 1398

8DE ,4464 BMA ,5882 BCS ,4?64 FSP 346

ARRIVAL OAT[ 8EP 22 1971

[CC 1,2751

INJ 2 LAT INJ 2 LONG

1530.3 g.48 51.98

1326.6 12.53 36*47

1033.0 15.86 15.04

$41,0 19.16 347.06

259.g 21.05 319.81

!15,$ 1g.16 301,43

79.8 15.86 303.96

ORBIT DETERMINATION ACCURACY

IT 18,2 8R 28,9 31 10.7

CRT ,5756 CRS -.7366 CST .ID24

LSA 32,0 MSA IS,O SSA 1.8

ELI 31.3 EL2 13.7 ALP $5,03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE NAY St 18Y1 FLIGMT TII_ tt6,00 ARRIVAL OAT( |(P 24 19Tt

HELIOCENTRIC ¢0N1¢ OTITANCE 293.9T? EARTH TO NAR6

RL 191,8T LAL .00 LQL 14l,ll VL ]3.132 6AL t,4t AZL 91.lT NCA 06.41 8NA 203,46 ICE ,ESTI? INC 1.8f)] VI 20,$Y5

RP 208.85 LAP -t.88 LOP ]45.35 VP ||.lOt GAP 14,02 AZP 69.81 TAL 12.IT TAP 108.58 RCA 150,88 APO 255.85 VZ _6,486

RC TS.t2i GL -13.65 GP -t.34 ZAL T3.|S ZAP 169,9S IT5 186.62 ZA[ 1ST,iT [T[ |,8S ZAC 88,64 [TC |TS,IT LVI -IT.86

PLANETO¢ENTRIC CONIC

C8 18.074 VNL 4.009 OLA -2?,47 RAL 326.93 RAD 8641,0 V(L iS,iS? PTM S,70 VHP 6.4?Z DPA -16.91 R4P 329.15 ECC I.E645

LNCH AZNTH LNCH TIN[ L-| TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T|M[ PO CIT TIN INJ 2 LAT INJ 2 LONG

50.00 14 $5 15 2514.89 -8,14 67.05 184,81 137.04 15 l? 9 t514.9 10.24 51o29

69.00 15 52 30 2309,41 -|.74 S3.Tt I$g.98 130.92 16 $0 59 1309.4 15.25 3S.61

70.00 17 33 29 2012.44 3.10 34.05 194,39 124.03 18 ? ! 1012.4 18.57 13,8Y

80,00 18 41 12 1612,83 8,94 7,28 197,96 118,61 20 6 4 612,6 19,92 345,29

90,00 21 43 19 1218,84 12,48 340,15 159,80 115,59 26 3 37 218,8 21,95 317,14

100,00 22 24 4 1087,10 8,94 328,85 197,96 118,01 22 42 11 87,I 16,22 308,88

110,00 22 32 SS 1055,26 3,10 326,g? ]94,39 124,03 22 50 34 sg,3 18,57 302,T9

O|FFERENTIAL CORRECTIONS MIO-COUR$E EXECUTION ACCURACY ORBIT OETERNINATZON ACCURACY

TOE -,1678 TRA -,5392 TC3 ,4948 OAU ,1075 SGT 1015,0 8GR 625,8 SG3 262,3 IT 18,1 82 29,0 36 |1,3

ROE -,4030 RRA ,1476 RE3 ,0732 FAU ,06654 RRT -,083! RRF ,1t28 RTF -,6249 CRT ,5687 CR8 -,T851 CAT ,0727

FDE -,194| FRA ,5833 FC3-3,5837 DiP 1420 $68 1190,7 223 -,0296 215 ,6265 LSA 52,1MSA 16,1 38A 1,8

606 .4368 ERA .S?23 6C3 .3001FSP 375 88t 1015.1 382 622,4 THA 175.29 ELi 31.3 EL2 13.8 ALF 65,46

LAUNCH OATE NAY 31 1971 FLIGHT TIM( 118.00 ARRIVAL DATE 8EP 26 19T1

HELIOCENTRIC COLIC

RL 151.67 LAL .00 L_. 248.92 VL

RP 207.00 LAP -1.84 LOP 346,60 VP

RC 74.683 _ -14,06 GP -2.42 ZAL

PLANETOCENTRIC CONIC

C3 15.486 VHL 3.935

LNCN AZMTH LNCH TIME

50.00 14 34 52

6D°DO 15 52 44

70.00 17 34 51

80.00 19 45 12

90.00 21 5£ 28

100.0D 22 28 4

110.00 22 34 17

OIFFERENT IAL COIRECTI(_

TO[ -.1621TRA -,5498 TC3 ,5180 BAU .1D82

R0£ -.39S4 RRA o14A8 RC3 .061)6 FALl °06266

FOE -.2164 FRA °5990 FC3-3.9110 88P 1437

60E .4282 6RA .5685 8C3 ,5227 FSP 403

O|3TANCE 297.745 EARTH TO NARS

33.052 GAL 2.51 AZL 91.86 HCA 97.67 8NA 201.82 ECC .25207 |NC 1.6593 Vl 28.375

24,994 GAP 14,53 AZP 80,78 TAL 12,51 TAP 110,16 RCA 150,95 APO 252,70 VZ 26,458

72,68 ZAP 158,69 ET8 186,41 ZAE 168.2T ETE 1,95 ZAC 96.56 ETC 2TD,t? LVI -17.56

OLA -27.74 RAL 328.47 RAO 6640.8 VEL 11.642 PTH 6.68 VHP 6.264 OPA -17.05 RAP 329.18 ECC t.£949

L-I TIME ;NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|NE PO C6T TIN INJ 2 LAT INJ 2 LONG

2500,29 -7,41 66.43 184,03 137,13 15 16 32 1500,3 10.97 50,66

2293.13 °2.02 52,93 189.19 130,26 16 30 57 1293.1 13.94 34.78

1992,85 3,84 33.03 193.63 123.96 18 8 4 992.8 17,24 12,75

1584.76 9.84 5.?0 197.28 118.33 20 11 37 584.8 20.64 343,53

1174,33 13,76 337,52 lgg,28 114,95 22 12 3 174,3 22.07 314,20

1050,23 9,84 327.07 197.28 118.33 22 45 43 59.2 20.64 304°90

1039.&7 3.64 321.94 193.63 123.96 22 51 37 39.T 17,24 301,67

N|O-COURSE EXECUTION ACCURACY CRB|T DETERMINATION ACCURACY

8GT 1015.8 5GR 626,6 SG3 280,6 ST 18,0 82 29,1 88 $2,0

RRT -.0585 RRF ,1216 RTF -,625T CRT ,5584 CR6 -,7892 CAT ,0441

SGB 1196,9 22_ -,0334 213 ,6283 LSA 32.3 NSA 16,2 SSA 1.9

301 t092,2 862 622.6 THA 175.04 ELi 31,2 EL2 13.9 ALF 65.86

LAUNCH DATE MAY 31 1971 FLIGHT TIRE 120.00 ARRIVAL DATE SEP 28 1971

HELICH_ENT_IC CONIC

RL 151,6T LAL ,00

RP 207.08 LAP "1.63

RC 76.180 GL -14.16

PLANETOCENTRlC CONIC

C3 14,946 VNL 3.868

LNCH AZNTH LNCM TIN(

50.00 14 34 26

60.00 15 52 55

70,00 17 56 8

80,00 19 49 15

90.00 22 4 2

100.00 22 32 7

110.00 22 35 34

DIFFERENTIAL CORRECTIONS

TOE -.1567 TRA -.5403 YC3 .5399 |AU .1087

ROE -.3900 RRA .141T RE3 ,0649 FAU .07365

FOE -.2390 FRA °6194 FC3-4,2880 63P 1447

BOE .4203 6RA .5566 6C3 .5438 FSP 455

DISTANCE 301.551 EARTH TO MARS

LOt. 948,86 VL 32.97T GAL 2.53 AZL 91.65 HCA 96,94 3NA 200.32 ECC .2485T [NC 1.6455 Vt 29.3T9

LOP 347,88 VP 24,885 GAP 14,16 AZP 89,74 TAL 12,83 TAP 111,77 RCA 150,92 APO 249,71 V2 26,449

GP -2,50 ZAL 72,23 ZAP 157.40 ETA 186.21 ZAE 168.74 (T[ o87 ZAC 96.49 ETC 279.16 LVI -1?,4?

DLA -28,00 RAL 328,02 MAD 6540,5 V2L 11,619 PTH 6.66 VHP 6,065 DPA -17,14 RAP 329,19 [CC !,2460

L-I TIME lNJ LAT INJ LONG INJ RT ASC |NJ AZHTH lNJ TIME PO CST TIN |NJ 2 LAT INJ 2 LON$

2486,54 "8.73 65.85 183.28 137.21 15 15 52 1466.5 11.65 50.06

2277.77 -|.35 52.20 188.44 130.28 16 30 53 1277.8 14.59 33.99

1974,24 4,55 32,05 192.89 123,89 18 g 2 974.2 17,86 11,6T

1557.45 10,T2 4.15 196,62 !18.03 20 15 12 557.5 21.33 341.80

1122.78 15,22 334.44 198,88 114,15 22 22 44 122,8 2_.88 510.75

1031.92 10,72 325,52 196,62 118.03 22 49 19 31.9 2t.53 303.17

1021,06 4,55 320.97 192,89 123,89 22 52 35 _1ol 17,88 300,59

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |025,1 5GR 827,0 SG3 300,2 5T 17,9 82 29.! 86 12.6

RRT -,0)41RRF .130T RTF -,_.66 CRY ,3308 CR8 -.8094 CA1 ,0191

6GB 1201,6 R93 ",0374 R13 ,6296 LSA 32,5 NSA 16.3 88A 1.9

SGI 1027,7 562 622.6 THA 174,79 ELI 31,2 EL2 ]5.9 ALP 66.29

LAUNCH DATE NAY 31 1971 FLIGHT TIME 122,00 ARRIVAL DATE 8EP 30 1971

HELiOCENTRIC CONIC

RL 151.6T L&L .00 LOL 248,92 VL

RP 20Y,l? LAP -1.61 LOP 349.12 VP

RC 77.T18 GL -14,25 GP "2.58 ZAL

PLANET_ENTRIC CONIC

C5 14.451 VHL 3;801

LNCH AZMTH LNCN TIME

50.00 14 33 58

60.00 15 53 1

70.00 17 37 18

80.00 lg 53 19

go.00 22 23 36

100.00 22 36 11

110.00 22 36 44

DIFFERENTIAL CORRECTZON$

TOE -,1515 TRA -.5312 TC3 .5581 BAD .1084

ROE -.3639 RRA .1390 RC3 .0593 FAU ,07752

FOE -.2638 FRA .6330 FC3-4,6439 86P 1454

006 .412? 6RA .5490 BC3 .5613 PiP 470

DISTANCE 305.393 EARTH TO MARS

32.90T GAL 2.55 AZL 91,83 HCA 100.20 SMA 198,95 (CO ,24145 INC !,6313 VI 29.3Y9

24,?81 GAP 13,77 AZP 89,71 TAL 13,15 TAP 113.36 RCA 150,90 APO 246,8? V2 21,439

71,80 ZAP 156,08 ETS 188.03 2AE |59,28 (T[ 359.67 ZAC 96.4! ETC 279,15 LV! -17,38

DLA -28,24 RAL 32T,59 RAD 6640,3 VEL 11,598 PTH

L-! TIME INJ LAT

2473,63 "6.08

2283,32 ".?1

1956.66 5,22

1530.77 11,57

1045.98 1?.30

1005.24 11.5?

1003.48 5,22

6.64 VHP 5.873 DP4 -17.24 RAP 329.16 ECC 1.2374

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

65,30 182,56 137.26 15 15 11 1473.6 12.28 49.49

51.51 167.7l 130.30 16 30 44 1263,3 15.19 33.25

31.13 192,1g 123.80 18 g 54 956.7 18.45 10.65

2.63 196.01 117.72 20 18 49 530.8 21.94 340.D9

329,76 198,?g 112,73 22 41 2 46.0 25.17 $05.S0

323.gg 186.01 117,72 22 52 55 5.2 21.98 301,45

320.04 192,19 123.80 22 53 28 3.5 18.45 299.57

HID-CO_RSE EXECUTION ACCURACY OR8IT DETERMINATION ACCURACY

SGT 1028,8 $C._ 627.2 SG3 320,9 8T 1T.8 62 29.2 $8 13,3

RRT -,1005 RRF .1410 RTF -,6260 CRT ,5432 CRS -.8281 CAT -.0048

SGB 1204,7 223 -,0419 R13 ,62g5 LSA 32,7 NSA 15,4 35A 2.0

$61 1031,6 862 622,2 THA 174.48 EL1 31,2 EL2 ]4.0 ALF 66.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE MAY 31 tiT| FLIGHT TI_[ |24,00 ARRIVAL DATE OCT l tl?l

H[LIOC[MTmI¢ CONIC

RL ISI.ST LAL .00

RP _0T.29 LAP -I.|l

RC 79,E9| tL -|4.33

PLAN_TOCEHTR|C CONIC

C3 13,991 VHL 3.T4|

LNCH A2NTH LNCM TIME

SO.Q0 14 33 27

SO.DO 13 93 3

?D.DO t? 38 2]

00.OO 19 ST 23

6s.6g 22 7 46

100.00 22 40 15

110.00 22 3? 4?

O|PPERENT IAL CORRECTIONS

TO( -.14?2 TRA -.S223 TCS .9723 DAU .10?3

RDE °.3791 RRA .1365 RCS .0523 FAU .09159

FOE -.288T FRA .GSl2 FC3-$.0463 DSP 1461

80[ .405? BRA .539g DC3 .S747 FSP 507

OIITiNC[ 309,218 EARTH TO MARl

LOi. ||0°92 VL It,ill GAL t.58 AlL 91,82 HCA 101.41 IRA |91.$9 ECC ,839RR INC 1.9111 Vt 29.1?9

LOP 390.30 VP 140692 GAP l|.4l AZP 00.68 TAL 13.49 TAP 114.93 RCA I50oS9 APO 244.44 V2 28.428

GP -l,97 ZAL TS,38 IAP 114,74 [T8 185,R9 ZAE 989,89 ETE 338,33 ZAC 96,34 EYC 279,13 LVI -IT,IF

OLA -20.4S RAL 3lY,{I RAO 8t40,0 VEL 1t.5?8 PTH

L-! T|NE INJ LAY

24S1.35 -5,48

2249,81 -.12

1940.13 S,84

1904.75 12.39

1084.71 IG,?2

6297.26 t_.39

62?4.99 5,94

i,82 VHP S.869 OPA -11.35 RAP 329.11 £CC 1.2303

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

84.?9 181.83 137.34 13 14 29 t461.S 12.89 48.96

50,87 187.02 130.30 18 30 33 1249.2 13.75 32.SS

30.25 191.51 |23.71 18 10 41 940.1 19.00 9.SA

1.13 193.42 111.38 20 22 Z8 504.8 22.60 339.40

333,21 198.43 111.93 22 25 51 84.? 26.09 $08.S9

300.40 195.42 117,39 24 24 42 S29?.3 22.60 2?7.67

297,09 191.51 123.71 24 22 22 5275.D 19.00 279.SO

HID-COUR9E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1030.5 SGR 627.2 SG3 342.8 ST 17.7 SR 29.2 SS 14.0

RRT -.1067 RRF .1SIT RTF -.6235 CRT .5374 CR9 -.8435 CST -.0264

SGB 1208.4 R23 -.0473 R13 .6276 LSA 33.0 NSA 16.4 8SA 2.0

901 1033.9 $02 621.6 THA 174.17 ELI 31.1 EL2 14.0 ALF 6?.03

LAUNCH DATE MAY 31 lg?1 FLIGHT TIME 126.00 ARRIVAL DATE OCT 4 19?1

HELIOCENTRIC CCNIC

RL 151.67 LAL .00 LOL 248.92 VL

RP 207.37 LAP -1.56 LOP 351.65 VP

RC 80.909 GL -14.39 GP -2,76 2AL

PLANETOCENTRIC CONIC

C3 13.578 VHL 3,695

LNCH AZMTH LNCH TIME

SO.O0 14 32 SS

60.00 15 53 1

70,00 17 39 17

80.00 20 1 2T

$5.16 21 33 27

100.00 22 44 IS

110.00 22 38 43

DIFFERENTIAL CORRECTIONS

TDE -.1433 TRA -.5132 TC3 ,5892 BAU o1062

ROE -.3729 RRA .|342 RCS .0446 FAU ,08592

FOE -,3152 FRA .6697 FC3-5.4776 697 1459

DDE .399] DRA .5304 BE3 .5849 FSP 346

DISTANCE 313.171 EARTH TO MARS

32.780 GAL 2.58 AZL 91.60 HCA 102.73 9MA 196.49 ECC .23224 INC 1.6029 Vl 29.575

24.568 GAP 13.06 AZP 89,69 TAL 13.76 TAP 116.49 RCA 150.85 APO 242.12 V2 26.415

70.96 2AP 153.36 ETS 185,71 ZAE 170.56 ETE 356.76 ZAC 96.26 ETC 279.]1 LVI -17.16

DLA -28.66 RAL 326.75 RAD $639.9 VEL 11.$60 PTH 6.81 VHP 5.512 DPA -17.47 RAP 329.04 ECC 1.2235

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2450.31 -4,gl 64.32 161.22 137.38 15 13 45 1450.3 13.43 46.46

223?.23 .44 50.26 186.36 130.30 16 30 18 1237.2 16.27 31.90

1924.70 6.42 29.44 190.87 123.62 16 11 22 924.7 19.51 6.77

1479.47 13.19 359.6? 194.87 117.04 20 26 6 479.S 23.19 336.75

1119.09 19.02 335.86 197.63 111.95 22 12 6 119.1 26.36 311.15

6241.98 13,18 298.94 194.87 117.04 24 28 21 5242.0 23.18 27E.02

6259.55 6.42 296.26 190.87 123.62 24 23 3 5259.6 19.51 275.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ID30,2 SGR 627,0 SG3 366.0 ST ]7.6 SR 29.2 SS ]4.7

RRT -.1131 RRF .1632 RTF -.6199 CRT .5328 CR3 -.6575 CST -.0482

$GD 1208.0 R23 -.0534 R13 .6246 LSA 33.2 MSA 16.5 SSA 2.1

80! ]034.0 SG2 620.7 THA 173.83 ELl 3].] EL2 14.0 ALP 67.32

LAUNCH DATE MAY 31 ]97! FLIGHT TIME 129.00 ARRIVAL DATE OCT 6 1971

HELIOCENTRIC CCNIC DISTANCE 317.102 EARTH TO MARS

RL 151.67 LAL .DO LOL 248.92 VL 32.724 GAL 2.59 AZL 91.59 HCA 103.99 9MA 195.41 ECC .22811 INC 1.5884 Vl 29.375

RP 207.48 LAP -1.$4 LOP 352.9] VP 24.498 GAP 12.7| AZP 89°62 TAL 14.04 TAP 118.03 RC4 130.83 APO 239.98 V2 20.402

RC 82.560 GL -14.45 GP -2.86 ZAL 70.60 2AP 151.95 ETS 185,56 ZAE 171,30 ETE 354,91ZAC g6.19 ETC 2?9.08 LV! -17.03

PLANETOCENTMIC CONIC

C3 13.194 VHL 3.632 DLA -29.84 RAL 329.38 RAD 8639.? V[L |!.344 PTH 8.39 VHP 3.342 OPA -17.62 RAP 328.93 ECC !.237]

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

S0.00 14 32 21 2439.89 -4,39 63.89 |80.60 137.42 15 13 1 1439.9 13.94 48.00

60,00 15 52 55 2225.57 .95 49.71 185.73 130.29 16 30 0 1225.6 16.76 31.29

?o.oa ]7 40 5 1910.37 6.90 28.68 190.25 123.32 18 11 55 910.4 19.97 Y.g2

80.00 20 S 20 1455.01 13.93 358.24 194,35 ]16.65 20 29 43 455.0 23.72 339.13

84.10 21 43 13 1140.87 19.29 33?.5T 196.87 111.86 22 2 14 140.9 26.61 312.80

100.D0 22 46 20 6217.52 13.93 291.51 194.35 116.68 24 31 57 32|7.5 23.72 274.41

110.00 22 39 3] 6245.23 6,g6 295,50 |90.25 123.52 24 23 3? 5245.2 19.97 274,?4

DIFFERENT IAL CORRECTIONS flED-COURSE EXECUTION ACCURACY ORBIT DE?ERR[ NATION ACCURACY

TD£ -.1397 TRA -.5041TCS .$903 RAU .1043 SGT 1027.9 3GR R26.6 SG3 390.6 ST ]7.5 3R 29.2 88 15.4

R0£ -.3679 RRA .1320 RCS .0353 FAU .09049 RRT -.1197 RRP .1757 RTF -._,49 CAT .5290 otis -.8698 ElY -.Oil7

FOE -,3430 PRA .1804 FC3-3.9377 RAP 1433 308 1203.8 R23 -.0603 RI3 .R2OS LSA 33.5 NSA 16.5 IRA E.I

ODE .3929 iRA .3231 9C3 .3914 FSP 388 801 1032.2 $G2 919.5 THA 17_.48 ELI 31.0 EL2 14.O ALF 07.56

LAUNCH DATE MAY 31 1971 FLIGHT TIME 130.00 ARRIVAL DATE OCT g 1971

NELIOC[NTR|C CONIC DISTANCE 321.037 EARTH TO MARS

RL 151.67 LAL .DO LOL 249.92 VL 32.6?0 GAL E.91 AZL 91,57 HCA 105.25 SMA 194.41 ECC .22426 INC 1.5739 Vl 29.37S

RP 207.60 LAP -1.52 LOP 554.17 VP 24.412 GAP 12.37 AZP 89.59 TAL 14.31 TAP !19,56 RCA 130.8! APO 238.01 VZ 2R.SgO

RC 64.24? GL -|4.45 GP -2.99 ZAL ?0.25 ZAP 150.51 [T$ 123,42 ZA[ 172.09 IT[ 352.93 ZAC 96.]2 ETC 279.04 LVl "|6.69

PLANETOCENTR|C CONIC

C3 12.839 VNL 3,5i3 OLA -29.00 RAL 323.99 RAD 9839.5 VEL 11,329 PTH 9.99 VHP 5*|?9 DPA "17.?? RAP 328,?8 [CC 1.2113

LNCN AZMTH LNCH TIN[ L-] TIN[ INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIH[ PO CST TIM ]NJ 2 LAT INJ 2 LONG

$0.00 14 31 49 2430,2? -3,91 93,48 190.01 137,45 13 12 16 1430.3 14.4] 47.S?

60,00 IS 52 44 2214,$4 1.42 49.20 185.13 130,28 IG 29 39 ]214.6 17.20 30,?2

70.00 I? 40 45 I097,19 ?.46 2?.98 189,96 123.49 19 12 22 89?,2 20,39 ?,!3

60.00 20 9 24 ]43|.49 14,64 356.86 193.99 116.31 20 33 16 431.5 24.23 333.S?

83.29 21 35 ]! 1156.07 19.54 339.60 19D.15 !11.96 21 54 27 ]36.1 26.84 9]3.97

]00.00 22 52 16 6194.00 14.64 299.13 193.86 116,S] 24 35 30 9194.D 24.23 212,94

110.00 22 40 11 6232,04 ?.46 294.RI 199,96 123,43 24 24 3 5232,0 20,39 273o99

DIFFERENTIAL C(SqRECTZONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1367 TRA -.4955 TC3 ,39]2 DAU *1010 $GT 1023,? SGR 626.| SG3 416.5 ST ]7,9 SR 29.2 66 16,2

RD[ -.3621 RRA .1309 RCS ,0249 FAU .09327 RRT -,1267 RRF .18g2 RTF -.6076 CRT .$265 CRS -,6803 CST -,0879

FDE -,3719 PRA ,7112 FC3-6,4242 697 1440 SGB 1200.0 R23 -.0684 R13 .$143 LDA 33.8 NSA 16.S 6SA 2.2

BDE ,39?0 8RA .3123 BC3 .59]7 F$P 692 SG| 1029,5 SG2 618.] TMA ]73.04 ELI 3].D EL2 ]4.0 ALP 67.??
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DAY[ NAT 31 1871

NELIO([NTtiC CONIC

RL 161.12 LAL ,DO

RP 20?.73 LAP "1.50

RC 83.9i9 GL "14.S2

PLANETOCENTRIC CONIC

C3 12.512 VHL 3.55?

LNCN AZNTH LNCH TIME

SO.D0 14 31 9

60.00 18 32 30

70.00 1? 41 15

90.00 20 13 14

82.64 21 28 35

100.00 22 36 6

FLIGHT ?11_ 132.09 ARRIVAL OAYE O(Y ID 1171

DIBTARc[ 3ti,039 EANTN TO NARI

LOL 14l. B| VL 3t.lll GAL l.i2 AZL RIoSR HCA lOS,SO BNA 193.49 ECC .2|Dig INC 1.5902 Yt 29.371

LOP 35S,43 VP 24.52R GAP 11,04 AZR IR.SR TAL 14,Sl TAP 121,07 RCA 150,78 APO 23G.20 V2 21.373

GP -3.OR ZAL RD,9t lAP 148.04 [T8 185.29 ZA[ 172.R5 [T[ 349,?2 ZAC 96.05 ETC 2?9.90 LVI -11.74

DLA -29.14 RAL 525.83 RAD 8639.3 V[L I1.515 PTH 6.56 VNP 3.022 OPA -17,94 RAP 320.91 ICE 1.2039

L-I TIME INJ LA? INJ LONG INJ RT ABC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

8421.43 -5.47 83.11 179.44 237.43 15 It 30 1421.4 14.94 47.17

2205.00 1.88 48,73 184.55 I30.27 t6 29 15 1205.0 :?.60 30.20

1885.11 7.il 21.34 109.10 125,33 IR 12 41 885.1 20.78 6.40

1408.93 15.32 355.53 193.39 115.93 20 36 45 408.9 24.89 332.08

1167.24 19.78 339.72 195.47 111.88 21 48 3 iS?.2 27.04 314.84

6171.46 15.32 294.80 193.39 115.95 24 38 58 3171.5 24.69 271.33
110.00 22 40 48 6219.97 ?.91

DIFFERENTIAL CCMRECTION8

TOE -.1264 TRA ".4783 TC3 ,8131 |AU ,lOIl

ROE ".3573 RRA .1280 RE3 .01_4 FAU .10090

FOE -.4072 FRA .7239 FC3"8.9608 OBP 1324

80[ .3790 DRA .4952 BC3 .8132 FBP 6?2

LAUNCH DATE NAY 31 |971

HELIOCENTRIC CONIC

284.18 189.10 123.35 24 24 22 5220.0 20.78 273.23

HID-COURSE EXECUTION ACCURACY ORBIT DET(RHINATION ACCURACY

6GT 1008.5 SGq 825,6 SG3 444.7 ST 16.8 SR 29.2 S8 17.1

RRT -.1598 RRF ,2043 RTF -.8155 CRT .5082 CRS -.8940 C$T -.0971

5GB 1186.B R23 -.0676 RI3 .6233 LSA 34.0 NSA 1G.2 5SA 2.2

891 1014.5 592 615.8 THA 1?2.13 EL1 30.7 EL2 13.7 ALF 69.37

FLIGHT TIN£ 134.00 ARRIVAL DATE OCT 12 1971

DISTANCE 329.036 EARTH TO MARS
RL 151.87 LAL .DO

RP 207.88 LAP -1.47

RC 87.725 GL -14.54

PLANETOCENTRIC CONIC

C3 12,210 VHL 3.494

LNCH AZNTH LNCH TINE

50.00 14 30 31

60.00 19 32 12

?0.00 17 41 3F

80.00 20 18 $0

82.13 21 23 14

t00.00 22 59 42

110.00 22 41 3

LOL 248.92 VL 32.575 GAL 2.68 AZL 91.54 HCA 107.76 IMA 192.65 [CC .21737 INC 1.5443 Vl 29.3?5

LOP 356,60 VP 24.250 GAP 11.72 AZP 89.53 TAL 14.80 TAP 122,59 RCA 150.78 APO 234,53 V2 28.337

GP -3.17 ZAL 69.60 2AP 147.53 [T5 185,16 ZA[ 173.84 ETE 345.86 ZAC 95.98 ETC 2?8.95 LVI -16.57

DI.A -29,2? RAL 525.31RAD 8539,2 VEL 1|.502 PTH 6.55 VHP 4.8?3 DPA -18.13 RAP 328.40 [CC 1.2009

L-| TINE INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME FO CBT TIN INJ 2 LAT INJ 2 LONG

2418,41 -3.08 _.77 178.92 137.50 15 10 45 1413.4 13.23 46.81

2194.12 2.2$ 48.30 184.02 130.25 16 28 48 1196.1 17.96 29.73

1874,28 8.31 26.76 188.56 123,25 18 12 51 874.3 21.12 5.75

1367.91 15.94 354.28 192.96 115.58 20 39 58 387.9 25.11 330.63

1179.05 19.99 340.39 194.82 111.$4 21 42 49 175.1 27.23 315.48

6/50.42 15.94 293.55 192.96 115.58 24 42 12 5150.4 25.11 269.91

6209.14 8.31 293.59 188.56 123.25 24 24 32 5209.1 21.22 272.3?

DIFFERENTIAL CCRRECTIGN$ HID-COURSE EXECUTION ACCURACY

TD[ -.1285 TRA -.4?39 TC$ .9908 BAU .0964 GGT !095.5 9GR 824.8 $93 475,1

ROE -.3524 RRA ,|864 RC$ -,O00l FAU .ID5?R RRT -.1452 RRF .2191RTF -.5958

FOE -.4352 FRA .7515 FC3-7.90D2 DiP 1344 5GB 11R2.1 R23 -.0833 RI3 .6048

BD E .3751BRA .4901 8C3 .5908 FSP 724 $G1 1009.9 SG2 614.5 THA 171.89

LAUNCH DATE NAY 31 1971 FLIGHT TIH[ 136.00

ORBIT DETERNINATION ACCURACY

8T 17.0 SR 29.1 S$ 17.8

CRT .5185 CR8 ".8996 CST -.1228

LGA 34.4 NDA 18.3 GSA 2.3

ELI 30.8 EL2 13.8 ALF 88.68

ARRIVAL GATE OCT 14 1971

HELIOCENTRIC CCNIC DISTANCE 333.053 EARTH TO NAR$

RL 151.67 LAL .00 LOL 248.92 VL 32.532 GAL 2.63 AZL 91.53 HCA JOG.01 8NA 191.88 ECC .21429 INC !.3292 Vl _9.3?S

RP 208.01 LAP ol.45 LOP 357.94 VP 24.174 GAP 11.41 AZP 89.50 TAL 15.01 TAP 124.03 RCA 150.76 APO 232.99 V2 26.340

RC 89.514 GL -14.54 GP -3.29 ZAL 69.32 ZAP 145.99 [TS 185.03 ZA£ 174.78 ETE 340.46 ZAC 95.gl ETC 278.90 LVI -16.39
PLANETOCENTRIC CONIC

C3 :1.930 VHL 3.454 OLA -29.57 RAL 325.00 RAO $639.0 VEL 11.490 PTH 6.54 VHP 4.729 DPA -18.34 RAP 328.16 ECC 1.1963

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 29 53 2408.18 -2.70 62,47 178.42 137.52 15 9 59 1406.2 15.58 46.48

80.00 15 51 50 2188.14 2.60 47.92 183.5! 130.23 IG 28 18 1188.1 18.28 29.31

70.00 17 41 49 1884.64 8,97 26.25 188.06 125.16 18 12 53 864.6 21.42 5.18

90.00 2D 20 8 1368.49 IR,S! 555.11 192.54 115.24 20 42 56 356.5 25.49 329.31

81.73 21 18 32 1180,33 20.18 340.86 194.22 111.80 21 38 32 180.3 27.38 315.89

100.00 23 2 59 8131.00 18.31 292.39 192.54 113.24 24 43 10 5131.0 25.49 268.59

110.00 22 41 13 6199.50 3.G? 293.07 188.06 123.16 24 24 35 3199.5 21.42 271.99

DIFFERENT IAL CORRECTIONS HI D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1297 TRA -.4672 TC3 .3839 2AU .0G03 8GT 994.9 $GR 624.1 563 502.3 IT 17.1SR 29,1 88 19.5

ROE -.3477 RRA .1250 RC3 -.0:48 FAU .11120 RRT -.1472 RRF .2332 RTF "._.34 CRT .5273 CflS -.9053 CS! -.1440

FOE -.484? FRA .7?93 FC3-8.0895 65P 1342 862 1174.4 R23 -.0993 R13 .5866 LSA 34.8 NSA 16.3 88A 2.3

808 ,3711 ERA .4638 |C3 .568| FSP 777 391 tOOt.? $92 913.| TflA 171.53 ELI 30.8 EL2 13.7 ALF 68.17

LAUNCH DATE NAY 31 19?! FLIGHT TIME 138.00 ARRIVAL DATE OCT 16 1971

_ELiOCENTRIC CONIC DISTANCE 337.089

RL 151.87 LAL .00 LOL. 248.Gt VL 32.492 8AL 2.94 AZL $1.51 HCA 110.28 INk

RP 208.18 LAP -1°42 LOP 559.19 VP 24.101 GAP 11.10 kip 89,48 TAL 15.21 TAP

EARTH TO HAR$

IGI.I$ ECC ,21143 INC 1,5140 Vl 29.3?3

123,48 RCA 150,73 APO 231.58 V2 28.323

RC 01.337 GL -14,54 GP -3.40 ZAL 68,07 ZAP |44,41ET$ 184.B1ZAE 175.68 ET£ 332,43 ZAC 93,84 ETC 2?8.83 LVl -16.20

PLANETOCENTR1C CONIC

C3 11.671VHL 3.419 OLA -29.45 RAL 324.?3 RAD 6638.9 V[L !1.478 PTH 6.53 VHP 4.592 OPA -IB.56 RAF 327.88 ECC 1.1921

LNCH AZNTH LNCH TINE L-Z TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

50.00 14 29 14 2399.66 -2.3? 62.19 177.96 137,53 15 9 14 1399.7 15,90 46,19

60,00 15 31 24 2181.05 2,B| 47.89 183,03 150,2| 16 27 45 1181.1 18.57 28,93

70.00 t? 4! 51 1856.18 8.99 25.?9 187.58 125.09 18 12 47 856.2 21.68 4.63

80.00 20 22 59 1331.09 17.01 362.07 192.14 134.91 20 45 30 351.1 26.81 328.12

61.42 21 15 18 1163.61 20.38 341.17 1g3.65 111.76 21 35 2 183.6 2?.52 316.16

100.00 23 5 51 6113.61 17.01 291.34 192.14 114.91 24 47 45 5113,6 26.81 267.40

110.00 22 4! 1? 6191,04 B.99 292.62 187.58 123.09 24 24 28 5191.0 21.68 271.47

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TOE -.130? TRA -.4801 TC3 .$380 BAU .0641 SGT BB4.1 $GR 623.3 $G3 534.2 5T 17.2 SR 29.0 89 tg.2

ROE -.3432 RRA .1238 RC3 -.0308 FAU .11694 RRT -.1512 RRF .2525 RTF -.5546 CRT .5360 CR5 -.9101CBT -.:680

FDE -.4952 FRA .8074 FC3-8.6743 BSP 1318 SGB 1164.9 R23 -.1167 R13 .5664 L$A 35.1MSA 16.3 38A 2.4

8DE .3672 8RA .4764 8C3 .5389 FSP 833 SG1 991.4 SG2 811.6 THA 17].13 ELI 30.8 EL2 13.? ALF 67.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE MAY St 1|T1 FLIGNT TIM( 140.00 ARRIVAL DATE OCT 18 1971

HELIOCENTRIC CCNIC OIITAIK[ $41,141 EARTH TO N&RI

RL ISI.8T LAL .DO LOt, 248°92 VL $2.456 GAL 8.64 AZL 91.SD HCA 11I,SI 8NA 190.51ECC ,20871 INC 1.4919 VI El.itS

RP ED8.SE LAP -1.19 LO@ .44 VF 24.031 GAP 10.8| AZP 89.4§ TAL 11.39 TAP 126,80 RCA ISO,?3 APO 230,28 VE 2S. SO4

RC 93.190 61 -14.52 GP -3,53 ZAL 61.14 2AP 142.80 [Tl 114,79 ZA[ 176,52 [T[ 319,?5 ZAC 85,78 EtC 2T6.76 LVI -It,DD

PLANETOCENTRIC CONIC

C3 11.430 VHL 3.381DLA -29.5| RAL 324.48 RAO i638.8 VEL 11.468 PTH 6.$2 VNP 4,461DPA "|8.80 RAP 32?.ST ECC 1,1681

LNCH AZMTH LNCH TIME L-I TIME |NJ LAT |NJ LONG INJ it ASC |MJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

SO.DO 14 26 35 2398,88 "2.08 61,9S 1?7,63 13?,34 15 $ 29 1393.9 16.18 41.92

60,00 15 50 55 2174.84 3.18 47.28 162.39 130.20 16 27 10 !174.8 18.82 28.59

TO.DO 17 41 43 1848.93 9,26 25.41 167.12 123.02 18 12 32 848.g 21.91 4.21

80,00 20 25 15 1336,26 17,43 351,17 191.74 114.63 20 47 31 336.3 26.08 127.10

81,19 21 12 31 1184.97 20.50 341.34 193,13 111.71 21 32 16 185.0 27.63 318.29

100.00 23 8 ? 6096.?T 17.43 290.44 191.74 114.61 24 49 46 5098,8 26.08 266.3?

110.00 22 41 9 6183.?9 9.26 292.23 18T.12 123.02 24 24 13 5183.8 21.91 2T1.03

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TUE -.1320 TRA -.4524 TC3 .5031BAU .0772 9GT 9T0.4 SGR 622.6 SG3 566.8 ST 17.3 SR 28.9 88 19.9

ROE -.3387 RRA .1226 RC3 -.O4Sl FAU .12296 RRT -,1541RRF .2706 RTF -.S30S CRT .$462 CRS -.9144 CST -.1907

FOE -.$259 FRA .8193 FC3-9.3053 DSP 1283 8GD 1153.0 R23 -.1364 R13 .5469 LSA 35,5 MSA 16.3 SSA 2.4

GOD .3633 BRA .458T DC3 ,3014 FSP 991 881 9T8.2 $82 610.S THA 170.71 ELI 30,8 EL2 13.6 ALF 6?.23

LAUNCH DATE MAY 31 1971 PLIGHT TIME 142.00 ARRIVAL DATE OCT 20 1971

HELIOCEMTR|C C(Y, JIC

RL 151.67 LAL .DO

RP 208.49 LAP -1.3T

RC 95.074 GL -14.50

PLANETOCENTRIC CONIC

C3 11.207 VHL 3.348

LNCH AZMTH LNCH TINS

SO.O0 14 27 $5

SO.DO 15 50 22

?O.O0 17 41 24

80.00 20 26 43

81.04 21 10 27

100.00 23 9 35

lID.DO 22 40 5! 9.48

DZFFERENT IAL CCRRECTIONS

TD£ -.1337 TRA -.4440 TC3 .4608 BAU .0698

ROE -.3344 RRA .1_17 RC3 -.0671FAU .1290T

FDE -.5566 FRA .8657 FC3-9.970S BSP 1236

DOE .3801 6RA .4604 9C3 .46ST FSP 912

DISTANCE 345°209 EARTH TO MARS

LOL 248.92 VL 32.422 GAL 2.64 AZL 91.48 HCA 112.70 8MA 169.91 [CC .20632 INC 1.4826 Vl 29.375

LOP 1.69 VP 23.964 GAP 10.52 AZP 89.43 TAL 15.55 TAP 128.31 RCA 150.72 APO 229.09 V2 26.284

6P -S.6S ZAL 68,64 ZAP 141.15 ETS 164.67 ZAE 177.13 ETE 299.53 ZAC 95,?! ETC 278.68 LV! "15.?8

DLA -29.58 RAL 324.29 RAD 6038.7 VEL 11.458 PTH 6,51 VHP 4.336 DPA -19.05 RAP 32?.22 ECC 1.1844

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2388.83 -1.83 61.?4 177.14 13T.35 15 T 44 1388.8 16.42 45.69

2169.48 3.42 47.03 182.17 110.18 16 26 32 1169.S 19.04 28.31

1842.87 9.48 25.08 186.70 122.97 18 12 ? 642.9 22.09 3.83

1324.58 IT.T6 350.46 191.35 114.40 20 48 46 324.8 26.28 326,29

1184.67 20.63 341.37 192.64 111.65 21 30 12 184.? 27.T2 316.28

6087.09 17,76 289.73 191.35 114.40 24 31 2 5087.1 26.28 285.57

6177.73 291.90 186.70 122.97 24 23 48 9177.? 22.09 2?0.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 954.4 SGR 622.0 SG3 600.9 ST 17.4 SR 26.S SS 20.6

RRT -.1551 RRF .289T RTF -.501T CRT .5584 CRS -.9180 CST -.214T

SGB 1139,2 R23 ".1393 R13 .5218 LSA 35,9 NSA 16.3 SSA 2.5

SGI 962.6 SG2 609.2 THA 170.32 ELI 30.9 EL2 13.5 ALF $6.$8

LAUNCH DATE MAY 31 1971 PLIGHT TIME 144.00 ARRIVAL DATE OCT 22 SG?t

HELIOCENTRIC CCNIC

RL /51.67 LAL .DO

RP 208.67 LAP -1.34

RC 96.988 GL -14,49

PLANETOCEH?RJC CONJC

C3 10.998 VHL S.31S

LNCN AZMTN LNCH TIME

50.00 14 27 IS

60.00 15 49 46

?O.OO 17 40 56

80.00 20 27 13

8D.DS 21 9 6

100.00 23 10 5

110.00 22 40 22 8.69

DIFFERENT IAL CORRECTIONS

TOE -.1357 TRA -.4358 TCS .4102 9AU .OSI?

ROE ".3302 RRA .1|09 RC3 ".O8?T FAU .1354T

FOE -.SIS4 FRA .8918 FC-18.$631 66P 1178

SOD .3570 ERA .4522 8CS .4194 FIR 1014

DISTANCE 349.290 EARTH TO MAR1

LOL 244.02 VL 32.390 GAL 2.64 AZL 91.47 HCA 114.01 SMA 169.35 £CC .20409 INC 1.4867 Vl 29.3T$

LOP 2.93 VP 23.899 GAP 10.23 AZF 89.40 TAL 13.69 TAP 129.70 RCA 150.72 APO 227.99 V2 29.294

GP -3.79 ZAL 68.47 ZAP 139.47 ET8 184.54 ZAE 177.25 ETE 272.28 ZAC 95.64 ETC 278.59 LVI -15.54

DLA -29.57 RAL 324.06 RAD 6618.6 VEL 11.449 PTH 6.50 VHP 4.217 OPA -19.12 RAP 326.84 ECC 1.1810

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2384.48 -1,81 Sl.S6 176.77 137.56 15 T 0 1384.5 16.$4 45.49

2164.98 3.61 46.$1 181.79 !10.17 16 25 51 !165.0 19.22 28.06

1438.00 9.66 24.82 106.30 122.92 18 11 34 838.0 22.24 3.53

1316.$4 17.99 349.97 190.96 114.24 20 49 I0 316.6 29.42 325.74

1102.62 20.74 341.27 192.19 111.57 21 28 49 182.6 27.79 316.14

6079.15 1?,99 289,25 190.96 1t4,24 24 Sl 24 1079.1 29.42 295.02

6172.86 291.$4 186.30 122.92 24 21 13 5172.g 22.24 27D.3S

MID-COURSE EXECUTION ACCURACY OI_DIT DETERMINATION ACCURACY

SGT 837.2 SSR $21.S SG3 136.3 8T 17.5 SR 29.7 SS 21.3

RRT ".1943 RRF *3Ui9 RTF "*;_7? CRT ,5716 CRI ".5214 (l! -,1313

8GB 1124,6 R23 ",I862 R13 .4918 LSA 39,3 NSA 16.3 ISA Z.S

381 945o6 SG2 $08.7 THA 169.98 ELI 30.9 EL2 13.4 ALF 88.07

LAUNCH DATE NAY 31 197I PLIGHT TINS 146.DO ARRIVAL DATE OCT 24 1S71

HELIOCENTRIC CONIC

RL 1Sl.87 LAL ,OO

RP 208.85 LAP -1.31

lC 98.929 GL "14.41

PLAMETOCENTRIC CONIC

C3 ID,8DS VHL 3.217

LNCH AZNTH LNCH TIME

SO.DO 14 2S 37

SO.DO 1S 49 ?

TO.DO 17 40 17

80.00 20 20 3T

80.99 21 8 23

tOO.DO 23 9 29

110.00 22 39 43 9,90

DIFFERENTIAL CORRECTIONS

TDE -,1684 TRA -.4277 TC3 .3SO? DAU .0531

ROE -.3260 RRA .1206 RC3 -.1097 FAU .14206

FOE -.61g4 FRA .9323 FC-11.3918 BSP !114

6DE ,3542 ERA .4443 DC3 .3674 FSP 1080

DISTANCE 353.384 EARTH TO MARS

LOL 248.92 VL 12,361 GAL 2.64 AZL 91.43 HCA 1|5.21 SMA 188.95 ECC .20|93 INC 1,4504 Vt 28.3TS

LOP 4.18 VP 23.836 GAP 9,96 AZP 89.38 TAL 15.80 TAP 131.06 RCA tSO.?t APO 226.99 V2 28.243

GP -3,92 ZAL 99,33 ZAP 137.?S IT3 184.42 ZA[ 176.75 IT( 247,18 ZAC 99.58 ETC 278.S0 LVl -IS,29

OLA -29.58 RAL 323.89 RAD 6038.S VEL 11,441 PTH 6.49 VHP 4,104 OPA -19.61 RAP 126.41 (CO t,l?T8

L-I TIME INJ LAT INJ LONG INJ RT A3C ZNJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2380.82 -1.43 01,41 176.44 137.36 IS 6 17 1380.8 16.$1 41.33

2161.51 3,?8 48,63 181,43 130,11 16 25 8 1161,3 19,37 2?,SS

1834.31 9.80 24.92 181,92 122.88 t8 10 $1 834.3 22.36 3.31

1312.78 18.09 349.?4 190.36 114.16 20 49 30 312.8 29.48 328.47

1179.1 ? 20,63 541.09 191,78 !11.4g 21 28 2 179.2 2T.83 311.90

6075.29 16.09 269,01 190,56 114.16 24 SO 45 3075,3 26.48 294.?S

6169.17 291.44 185.g2 122.88 24 22 33 5169.2 22.36 270.13

NID-COUR$( EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

6GT 919o8 $GR 621.4 $83 6?2.9 ST 17.6 SR 28.6 89 21.9

RRT -.1507 RRF .3314 RTF -,4280 CRT .5865 CRS -.g237 CST -.2631

SGB 1110.1 R23 -.2175 R13 .4569 LSA 36.6 MSA 16.2 SSA 2.S

SG1 g20,3 SG2 608,7 THA 16g.73 ELI 30.g EL2 13,2 ALF 69,34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUM¢M DATE MAY 31 18?1

M[LIO([NTRIC CONIC

NL lit.t? LAL ,DO

RP 208.04 LAP -I,El

Re 100.090 GL -14,31

PLAMETOC[MTR|C CQNIC

C) 10.625 VML 3.210

LNCM AZMTH LNCM TINt

SO.DO 14 RS S?

i0.00 15 48 RS

TO.DO 17 )l 28

DD.00 20 24 86

D1.03 21 ) 23

tOO.OO 23 7 41

IIO.OD 22 30 S5

ISE.4O RCA ISO.T! APO 621.00

230.30 ZAC OS.|i ETC 278.40

PLIGNT TIN[ ILl,DO ARRIVAL DATE OCT ll 161I

DIITANC[ 35?.488 EARTH TO MARl

L_ 641,9t VL $t,884 tAL t,lS kZL 01.43 MCA tll,4t IDA 100,$1 ECC ,AD0Ol ZNC 1.4331 V! 6l.)?l

LOP !,46 VP !|,??1 GAP l.l! AZP 86.31 TAL I|,lO TAP

6P -4.Ol 6AL 11,26 ZAP Ill. DO [TI tl4.DI ZA[ 1?9.71 ET[

DLA "E9.Sl RAL 323.?1 RAD 1831.4 V[L 11.433 PTH 1.48 V_P 3.101 DPA -ll,II RAP 328.05

L-I TIME INJ LAT INJ LONG IRa RT AlE IRa AZMTH INJ TIME PO CDT TIM IRa 2 LAT

637?,13 -l,A1 6I,E1 171.14 13?.SI IS S 35 1377.8 |l.91

6150,45 3,90 48,50 181o|! 130.14 ll t4 23 1188,5 I9.49

1631.?8 I,t9 24.48 tit. ST 122.06 II lO 0 631.1 12.43

1313001 18.09 340.75 190,I$ 114,17 20 46 49 813.0 ZD.AD

1174.tl 2D,9D 340.70 ttl,4D lll.39 21 27 57 174.0 67.)G

ID?S,52 10.09 200.03 190,15 114.17 24 40 4 5075.| E6.41

SliD,t4 9,09 291.31 105,57 t62,86 24 2! 41 5106.6 22.43

VE 66.261

LV! -IS,0)

[CC 1.1748

INJ 2 LONG

45.19

27.11

3,16

325.49

318,82

284.T6

269.67

DIFPERENTIAL ¢_RECTION|

TD[ -.1417 TRA -.4191 TC3 .2810 IAU .0443

RD2 -.)Ell RRA .1198 RC3 -,1336 FAU .14892

FOE -.$501 _RA .9681 PC-12,1348 lip 1043

80E .3517 ERA .4380 8C3 .3120 PiP 114?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 00t.6 SGR 121.5 563 ?ll.O 0T 17,8 8R 28.5 18 22.6

RRT "01430 RflP .3337 R_P 0.3809 CRT .5033 Cfl8 -.9257 CDT -.2007

868 tOiS. I R23 ".2341 RI3 .4146 LSA S7,D Mlk 16.6 88A 2.8

861 9Q8,? St2 609.7 THA ltg.?I ELI 31.0 EL2 13.1 ALF 64.54

LAUNCH DATE NAY 31 19?1 PLIGHT TIM( tSO,O0 ARRIVAL DATE OCT 28 19?1

MELIOCENTRIC CONIC

RL 101.67 LAL .DO LCL 248.92 VL

RP 209.R4 LAP -1,25 LOP 6,tO VP

RC 102,t93 GL "14,29 GP "4.21 ZAL

PLANETOCENTRIC CONIC

C3 10.456 VHL 3,234

DI|TkNC[ 361.6D|

32.31D GAL 2.t_ AZL 01.42 HCA 11T.73 8MA

23.71? GAP 9,43 kZP 80.34 TAL 15.98 TAP

$8,14 ZAP 154.21 [T8 184.|i ZA[ 1?4.54 ET[

LHCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 14 25 19 2375.48 -1.16

60.00 15 47 40 2158.39 3.99

70,00 17 39 30 1830.39 9.94

80.00 20 22 17 13t6.94 |7,98

81.17 21 9 3 1167.25 20.96

tOO.DO 23 S t 60?9.45 17,98

110.00 22 3T 56 6145.25 9.94

O1FFERENT|AL C(_R£CT|ON1,

TOE -.14S6 TRA -.4|04 T¢3 .2020 BAD .05S9

ROE -.1171 RR* .Ills NC3 -.LSl? FAU ,I5585

FDE -.G?14 FRA 1,0093 FC-12,902? i_iP 964

8DE ,3498 eRA ,4274 BE) .2569 PSP |21?

LAUNCH DATE NAY )I 1971

HELIOCENTRIC CONIC

RL 151.87 LAL .OD

RP 209,44 LAP -1.22

RC 104.913 GL -14.21

PLANETOCENTRIC CONIC

C3 10.296 VHL S.209

EARTH TO MARS

liT091 [CC ,19822 INC 1.4169 V| 29.175

133,71 RCA 150.71 AlSO 225.22 V2 28.190

719°83 2AC 95.45 [TC 278.29 LVI -14.?5

DLA "29.52 RAL 323.65 RAD 6638.3 VEL !1.426 PTH 6.48 VNP 3.6g4 DPA -20.23 RAP 325.46 ECC !.1721

INJ LONG INJ R? A$C INJ AZMTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

61.18 175.87 137.57 15 4 54 1375.5 17.07 45.06

46.40 180.81 130.14 16 23 36 1156.4 19.36 27.60

24.4| 185,24 122.84 18 9 D 830,4 22.47 3.06

349.99 109,74 114.25 20 44 14 316.9 26.41 325,76

)40.22 191.97 111.28 21 28 30 167.2 27.86 315.02

289.2? 189.74 114.25 24 46 28 5079.5 26.41 265.04

291.23 185,24 122.84 24 20 41 5165.6 22.47 269.09

MID-COURSE EXECUTION ACCURACY _6|T DETERMINAT[ON ACCURACV

$GT 184.3 SG_ 621.9 663 749.6 8T 18.0 1R 28.4 l8 23.1

RRT -.1296 RRF .3766 RTP -.3245 CRT .6220 CRi -.g2?D CST -.3155

668 1081,1 R23 -.2963 RI3 ,3624 LSA 37.4 NDA 16,2 iDA 2.G

861 091,4 St2 611.6 THA 170.08 [L] 31.0 EL2 12.9 ALF 63.59

PLIGHT TIME 152,00 ARRIVAL DATE OCT 30 1971

DISTANCE 366.73| EARTH TO MARS

L04. 248.62 VL 3R,281 GAL 2.1t AZL 91.40 HCA 118.07 6MA 18?.58 ECC .1965? INC 1.3996 Vl 29,$75

LOP 7.90 VP 23,660 GAP 9,17 AZP 09.)6 TAL 16.03 TAP 135.00 RCA 150.71 APO 624.45 V2 26.174

GP -4,38 ZAL 66.00 ZAP 132.30 ETS 184.03 ZAE 178.14 ETE 213.06 ZAC 05.56 ETC 278,17 LVI -14,46

LNCM AZMTH LNCH TIME L-I TIME INJ LAT

50.00 14 24 40 2373.77 -1.07

60,00 15 46 52 2183.10 4.05

70.00 17 37 22 1830.08 9.98

so,go 20 18 SO 1323,93 I7,?l

81.38 2| 10 25 |I50.79 20.99

100,00 23 I 42 4086.44 17.78

110.00 22 38 48 6164.94 9.96

DIFFERENT IAL C_NRECTION4

TDE -.1468 TRA -.SSDI TCS .1254 1AU .DS|O

ROE -.3138 RRA .1181RCS o.1088 FAU .16354

FDE -,7152 FRA 1.0869 FC-13.7322 8_P 64Q

8DE .1468 BRA .4135 6C3 .2684 PIP 1210

LAUNCH DATE NAY 31 1971 FLIGHT TIME 154,00

DLA -29.46 RAL 323.57 RAD 6638.2 VEL 11.419 PTH 6.47 VHP 3.780 OPA -20.56 RAP 324.92 [CC 1.1895

INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

01.11 173.63 |87.37 IS 4 14 1873.8 17.15 45.00

46.34 180.54 130,|3 16 22 47 1155,1 19.62 27,53

24.39 184.94 122.84 18 7 S2 830.1 22.48 3.05

350.46 169.83 114.39 20 40 54 323.9 2_.zg 32_,ZS

SS9.61 190.76 |11.16 21 29 44 158.8 27.84 314.3g

289.69 189.33 114.39 24 43 9 5086.4 26.29 255.52

691.22 184.94 122.84 24 19 33 5164.9 22,48 269.87

RIO-COORS[ EXECUTION ACCURACY ORBIT OCTERNINATION ACCURACY

SGT 861.3 SGR 623.0 $63 791.0 ST 17.9 SR 20,3 S_ 23,8

RRT -,1157 RRF .4UI5 RTF -.;vS$ CRT ,6_62 CNI -,9333 C|1 -,3417

SG6 1063.0 R23 -.3381Rt3 ,Stir LSA 37,8 MSA 16.0 SSA 2.7

SGI 861.4 862 614.5 THA 170.35 ELI 31.0 EL2 12.6 ALF 63.24

ARRIVAL DATE NOV I |971

EARTH TO MARS

INC ],3820 YI 28.37S

DISTANCE 369.866

2.60 AZL 91.80 MCA 120.21 SMA 187.28 ECC .19506

8.92 AZF 09.80 TAL 16.01 TAP 186.27 RCA 150.7!

HELI O(ENT RIC CONIC

RL 131.67 LAL .00 LOL 240.06 VL 32.267 GAL

RP 209.66 LAP -1,19 LOP g,13 VP 23,605 GAP APO 223.75 V2 26.150

RC t06.g58 6L -14.12 GP -4.52 ZAL 68.D? ZAP 130.SS ETS 188.89 ZA[ 171,63 [TE 208,45 ZAC gs.sl ETC 278.04 LVI -I4015

PLANET_ENTRIC CONIC

C3 10,149 VML 3.186 DLA -29.38 RAL 823.58 RAD 6618,1V[L 1|.412 PTH 6.46 VHP 3.707 DPA -20.9! RAP 324,36 ECC 1.1670

LNCH AZNTM LNCH TIME L-! TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZHTH |NJ T|HE PO C)T TIM ]NJ 2 LAT INJ 2 LONG

5D,DO 14 24 3 2)?2.70 -1.02 61.07 175.42 137.57 15 S 35 1372.7 17.20 44.95

60.00 15 46 2 2154.60 4.0? 46,31 180.31 130.13 16 21 56 1154.6 19.64 27.50

70.00 I? 16 4 IR30.91 g.92 24,44 184,67 122.85 18 6 38 830.9 22.46 3,10

80.00 20 I4 46 |333.54 17.51 351.00 188.94 114.50 20 87 0 333.5 26.12 326.gl

81.68 21 12 )S 1148.38 21.01 338,84 190.SD 111.D2 21 31 43 148.4 27,9D 313,61

tO0.O0 22 S? 38 80g6,05 17.51 2g0.28 109,g4 114.58 24 39 14 S096.1 26.12 266.19

110.00 22 38 11 616S.76 g.g2 291.26 184.67 122,85 24 16 17 3165.8 22.46 269.g2

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE -.1584 TRA -,)g25 TC3 .0129 DAU .0291 5GT 857.1 $GR 624.0 $63 830.0 3T 18.5 8R 28.1 36 24.1

RDE -.3006 RRA ,11g4 RE3 -.2159 FAU .!?O13 RRT -.0045 RRF .4652 RTP -,1636 CRT .6616 CR3 -.92?8 C3T -,)868

FDE -,7338 FRA 1,0888 FC-14.5122 BSP ?gl SGB 1080.1 R23 -.3021 R13 .222? LSA 38.0 MSA 16.1S)A 2.?

BOE .)464 BRA ,4103 BC) .2]43 FSP 135g SG1 860.S SG2 619.3 THA 172.66 EL1 31.2 EL2 12.5 ALF 61o46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN BATE MAY 31 II?l FLIGNT TIME ISi.O0 ARRIVAL DATE NOV $ 1IT!

HELIOCENTEIE CONIC DISTANCE 374.009 EARTH TO NARS *

RL 151.87 LAL ,OB LOL e4i.ll VL $8,E45 IAL 8,St AZL 1t.36 HCA IEI.44 IRA lll,il £¢C .11347 INC 1.$459 VI Zl,$?!

RP Eli,l? LAP "1.18 LOP too31 VP 13.651 GAP 8.1t AZP 89.29 TAL IS,O? TAP 137,S1 RCA 1§0,T1 APO 283.11 V2 21,114

RC 10i,028 6L -14,03 frP -4,1i ZAL 68.06 ZAP 1H,65 its 183.?4 ZA[ 1?0,04 ETE EDS,Di ZAC 15,24 ETC 277.i0 LVI -13,RE

PLAN[TO¢ENTRI¢ CONIC

C3 lO.OlO VML $,1S4 DLA -_i,Et RAL 323,fll RAO tl38.0 VEL iI.4Ot PTH S,4S VHP 3.B21DPA "21,27 RAP 323,75 ECC 1,1147

LNCH AZMTN LNCH TIRE L-I TIME |NJ LAT INJ LONG IRa RT A$C INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ E LONG

50,OO 14 26 26 _372,24 -,99 81,05 175,25 13T.57 15 2 S8 13T2,2 17,23 44,93

60.00 I5 45 g 2154.14 4,06 44,32 |lO,IO I30,13 18 21 3 llSA,I 19.65 27.51

70.OO 17 34 39 1832,?1 1,8S 24,54 184.42 t22.87 IS 5 11 832,8 22,4D 3.21

80.00 20 lO 17 1345,03 17,18 651,70 188.51 114.80 20 32 42 345.0 25.g2 327.70

82,07 21 IS 54 1135,79 21,01 33T.91 190.26 110.88 21 34 3Q 135.8 27.74 312.67

1GO.DO 22 53 9 6107.54 17.16 2gO.ST 188.56 114.80 24 34 ST 3107.5 25.92 268.98

110,OO 22 34 S 6167.62 9.86 2gl,36 184.42 122.87 24 16 53 5167.6 22.40 270,04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,lilt TRA -.3940 TC3 -,IDOl BAU .0353 Sit 851.6 SiR 825.6 SG3 870.8 ST 18.9 SR 27.9 IS 24.5

ROE -.3054 RRA .1197 RC3 -.2436 FAU .17732 RRT -.0494 RRF .4501RTF -.lOOO CRT .6831CRS -.9270 CST -.3919

FOE -.7558 FRA 1.1347 FC-15.3353 DiP 714 SG8 1056.7 R23 -.4393 R13 .1253 LSA 38.3 NSA 16.2 SSA 2.7

6DE ,3456 BRA .4022 BE3 ,2636 FSP 1435 SG1 852.8 SG2 623.9 THA 175.52 ELI 31.4 EL2 12.3 ALF 60.18

LAUNCH DATE NAY 31 1971 FLIGHT TIME 158,00 ARRIVAL DATE NOV 5 1971

HELIOCENTRIC CONIC

RL 151.87 LAL .OO

RP 210.10 LAP -1.13

RC 111.12! GL -13.92

PLANETOCENTRIC CONIC

C3 9,880 VHL S.143

LNCH AZMTH LNCH TIME

SO.DO 14 22 49

GO.DO 15 44 13

TO.DO 17 33 4

80,00 20 5 31

82.56 21 19 33

100.00 22 48 23

110,00 22 32 31 9.75

DIFFERENTIAL CORRECTIONS

TO( -.168t TRA -.3747 TC3 -.2251 BAD .0469

ROE -,3012 RRA .1201 RE3 -,2741 FAD .|8461

FOE -.?782 FRA 1.1857 FC-16,1767 RiP 642

BDE .3450 BRA .3935 BC3 ,3553 FSP 151D

DISTANCE 378,159 EARTH TO MARS

L04. 248,92 VL 32,232 GAL 2,57 AZL 91,35 HCA 122,67 SNA 186,63 [CC .19240 INC 1,3453 Vl 29,375

LOP 11.59 VP 23.49g GAP 8.44 AZP 89,27 TAL 16.06 TAP 138.73 RCA 150.72 APO 222.53 V2 28,098

GP -4.84 ZAL 88.11 ZAP 126.74 ETS 183.60 ZAE 168.37 ETE 202.54 ZAC 95.17 ETC 277.78 LVI -13.48

DLA -29.16 RAL $23.52 RAD 6638.0 VEL 11.401PTN 6.45 VHP 3.540 DPA -21,65 RAP 323.12 [CC 1.1626

L-I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2372.37 -l.O0 61.05 175,10 137.57 15 2 21 1372.4 17.22 44,94

2155.81 4.02 46,37 179.92 130.13 16 20 g 1155.8 19.59 27.57

1835.63 9.75 24,69 184.19 122.90 18 3 40 835.6 22.32 3.3g

1358.02 16.81 352.48 188.20 115.04 20 29 g 358.0 25.68 328.60

1120.35 20.99 336.78 190.07 I10.72 21 38 14 120.6 27.66 311.53

6120.54 16.81 291.76 188.20 115.04 24 30 23 5120.5 25.68 267.87

6170.49 291,51 184.19 122.90 24 15 21 5170,5 22.32 270.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 851.9 $GR 827.9 SG3 9|2.5 IT 19.3 3R 27.7 99 24.9

RRT -.0084 RRF .4759 RTF -,0068 CRT .7041CRi -.9260 CST -.4167

SGB 1058,3 R23 -.4758 R13 ,0102 LSA 38.6 MSA 16.2 SSA 2.7

$61 851o9 SG2 627.9 THA 179,41 EL1 31.6 EL2 12.0 ALF 58.85

LAUNCH DATE NAY 31 197| FLIGHT TIME 160.00 ARRIVAL DATE NOV ? IgTl

HELIOCENTRIC CONIC DISTANCE 382.51T EARTH TO MARS

RL 151.87 LAL ,DO LOL 248,92 VL 32.211 GAL 2.55 AZL 91.33 NCA 125.19 iRA 181.37 [CC .19124 |NC 1.3264 V! 29.3?5

RP 210.33 LAP -l.|D LOP 12.82 VP 23.449 GAP 8.21AZP 89.26 TAL 16.05 TAP 139.93 RCA 150.73 APO 222.01 V2 26,071

RC 1t3.239 GL -13.80 GP -5.01ZAL 68.18 ZAP 124.80 iTS 183.44 ZAE 166.85 ETE 200.$5 ZAC 95.10 ETC 277.51 LV| -13.13

PLANET_ENTRIC CONIC

C3 9.757 VHL 3,124 OLA -29.02 RAL 523.5t RAB 6837.9 VEL 11.395 PTH 6.45 VHP 3.484 DPA -22.03 RAP 322.45 ECC 1,1808

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 14 22 13 2373,09 -1,04 11,08 174.91 I37.57 13 ! 46 1373.1 ]7.I9 44.97

80.00 15 45 15 2157.49 3.94 46,45 179,76 130.14 16 19 13 1157,5 19,52 27.66

TO.DO 17 31 22 1839.48 9.61 24.90 103.99 122.95 18 2 2 939.5 22,20 3.63

SO,OO 20 0 33 1372,19 16.40 353.34 187.87 115.30 20 23 25 372.2 25,42 329,56

83.18 21 24 39 I!02,23 20,96 335,42 189.90 110.55 21 43 t 102.2 27.56 310.16

tOO.GO 22 43 24 8134.69 ll,4O 292.61 |1?.87 115.50 24 25 39 5134,T 25.42 289.84

liD.Q0 82 30 49 1174,34 9.1| 291,72 185,99 122.93 24 13 43 5174.3 22,20 270.45

OIFFER[NYJAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1748 TRA -.3|47 TC5 -.3581 |AU .0818 OGT 059.0 O_q 830.7 065 953.7 ST 19.? 5R 27.5 51 ZS,t

ROE -.2970 RRA .1298 RE3 ".30T4 FAU .1glAD RRT .0441RRF .BUll RTF ._.,21 CflT .7248 CRI -.9243 Ell -,ills

FOE -o7965 FRA 1.2322 FC-I?,OliO DiP 508 lib 1085,7 R23 .492Y R13 .1173 LSA 30.9 NSA 18.2 83A 2.0

89[ ,3443 iRA .3841 BE3 .4724 FSP 1581 SG! 880.0 SG2 629.4 TNA 3.99 ELl 31.7 EL2 |1.8 ALF 57.57

LAUNCH OAT[ NAY 31 IgYl FLIGHT TIN( 162,00 ARRIVAL OAT[ NOV R liT!

NEL|OCENTRIE CONIC

RL 131.67 LAL .00

RP RIO.S? LAP -I.O_

RC 115,380 GL -13,67

PLANETQ¢ENTRIC CONIC

C3 9.641 VNL 3.105

LNCH AZNTH LNCH TIME

50.00 14 21 37

60,00 15 42 15

TO.DO IT 29 35

80.00 18 55 28

83.95 21 31 19

tOO.DO E2 38 19

llO.OO 22 28 52 9.43

DIFFERENT! AL CORRECTIONS

TOE -.1775 TRA -.3508 TC3 ",4877 BAU .0769

ROE ".2932 RRA .1209 RC3 ".3436 FAU .1997i

FD[ -.8275 YRA 1.2671 FC-17,9382 BSP 567

ROE .3428 iRA .3708 BC3 ,5968 FiP 1639

Ol$TANCE 586.481 EARTH TO MARS

LOL 248.92 VL 32.205 GAL 2.53 AZL 91.3! MCA 120.12 iRA 116,14 [CC .19019 INC 1,5069 Vl 2t.3Y5

LOP 14.04 VP 23,3gg GAP 7,18 AZP 8g*_s TAL Is.g8 TAP 141,10 RCA 150.74 APO 221.54 V2 21,044

GP -5.10 ZAL 18.28 ZAP 122,83 ITS 133,28 ZAE 164.87 ETE 1g8.94 ZAC 95.03 ETC 277,45 LV[ -IE.74

DLA -21,87 RAL 323,63 RAD 6_37,g VEL ll,SgD PTH 8,44 VHP 3.694 DPA -82,43 RAP 321.73 [CC 1,15R7

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME t°O CiT TIN INJ 2 LAT INJ 2 LONG

2374.37 -1,10 11.14 l?4.0g 137.57 15 I I1 13T4.4 17.12 41.03

_tig.iT 3,84 46.56 !?g.63 130.15 16 18 14 1159.g 19,42 27.?S

1844.25 g,43 25,15 183.8! 122,98 18 0 17 844.3 22,03 5.88

1387.23 15,91 354.24 187.55 115.57 20 It 35 317.2 25.13 330.39

1079,73 20.90 363,?4 189,76 !10,37 21 4g g Tg,7 27.44 308.48

1149.74 10,96 293.51 187,05 115,57 24 2D 48 5149.? 25.13 269.86

1179,11 2gl.g8 113,81 122.gB 24 11 sg 017g.1 22.05 270.74

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

Sit 862.g 9DR 134.g SG3 gg8.5 ST 19.8 SR 27.3 SS 25.8

RRT .Oil2 RRF .5292 RTE .1907 CRT .7419 CR8 -.g267 CST -.468?

SGB 1071,3 R23 ,4887 R]3 .2463 LSA 39.2 NSA 15.g SSA 2.8

SG1 867.7 SG2 628.4 THA 8.74 ELI 31.7 EL2 !1.4 ALF 56.93
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAY 31 |ST| FLIGHT TIRE 114,DO ARRIVAL DATE NOV !1 1971

HELIOCENTRIC CONIC

RL 191,67 LAL ,D0

RP E!0,62 LAP -I,04

_C 117.$46 6L -13,53

PLANETOCENTRIC CONIC

C3 g.$31 VNL S.087

LNCN AZNTH LNCN TIME

SO,GO 14 21 E

60,00 1S 4t 12

?0.00 17 27 37

60,OO 19 90 17

64.67 _l 3g 51

IO0,00 22 33 g

llO.O0 22 27 3

DIFFERENT IAL CCRRECTION8

TOE -.1900 TRA -.3451 TC3 -.6670 BAU .D976

ROE -.2662 RRA .1224 RC$ -,3764 FAU ,60§97

FDE -.8189 FRA 1.3411 FC'18,?090 SiP 616

806 .3492 BRA .3661 6CS .76|D F6P 1736

DISTANCE 390,649 EARTH TO NAil

LOt. 244.92 VL 32.191 GAL Z.SI AZL 91,69 HCA 126,$4 SMA 18S,63 ECC .19823 INC 1.6888 VI 29,37S

LOP 19,26 VP 23,351 GAP 7o76 AIR 88.24 TAL 15.91 TAP 14_,23 2CA 150.7§ APO 221.12 V2 24.019

_P -S.38 2AL 68,41 ZAP 120,85 ETS 183.11 ZAE IS3.04 ETE 187,61 ZAC 84._5 ETC 27?,29 LVI -12.39

DLA "28.69 RAL 323,73 RAO 6637.8 VELII.386 PTH 8.44 VHP 3,328 DPA "22.83 RAP 321,03 ECC 1.1589

L-I TIRE INJ LA7 INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2376.25 -1.20 61.22 174.83 137,58 15 O 30 1376.2 17,03 45.12

2162.96 3,70 46_71 1T6,54 130,16 18 tT IS !163.0 19.30 27.95

1850.00 9.22 25.46 t83.65 123.03 17 58 27 850.0 21.88 4.27

1403.19 15.48 355.19 187.27 113.85 20 13 40 403,2 24.81 331.87

1050.73 20.83 331.58 18g.66 110.18 21 57 21 50.7 27.28 308.32

6165.70 15.49 294.46 167.27 115.85 24 IS 54 8165,T 24.81 270.94

8184.86 8.22 292,29 183.65 123.03 24 ID 8 5184,9 21.88 271.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 909.3 SGR 638.0 SG3 1036,1 ST 20.8 SR 2?.0 SS 25.S

RRT .1643 RRF .5531 RTF ,2955 CRT ,7649 ¢R6 -,8181 ¢8T -.4797

SGB 1110.8 R23 .4634 R13 .3664 LSA 39.3 MSA 16.3 864 2,8

86! 920,6 SG2 621.6 THA 12.21 EL1 32.2 EL2 11.2 ALF 54.40

LAUNCH DATE NAT $1 1871 FLIGHT TIN_ 166,00 ARRIVAL DATE NOV 15 19Tt

HELI(XENTRIC CCNI¢ DISTANCE 394,823 EARTH TO MARS

RL 191.67 LAL .DO LOL 246.92 VL 32.180 GAL 2.49 AZL 91.27 HCA 127,56 SMA 185.7S ECC .16837 INC 1.6681 VI 29.375

RP 211.07 LAP -l,OD LOP 16.46 VP 23.304 GAP 7.54 AZP 89.23 TAL 15,82 TAP 143.38 REA 150.76 APO 220,74 V2 25.986

RC II9.TS4 CA. -13,38 G# -5.54 ZAL 62.$6 ZAP 118,84 [TS 182.93 ZA( 161.18 [TE 196.42 ZAC 94.87 (TC 277.16 LVI -11.69

PLANETOCENTRIE CONZE

C3 9.426 V_L S.DTD DLA "28.4g RAL 323.83 flAD 6637.7 VEL 1_.381 PTH 6.43 VHP 3.23T DPk -23.25 RAP 320.28 ECC t.SSS2

LNCH AZNTH LNCH TIME L-I TIME IMJ LA7 INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

SD.O0 14 20 27 2978.68 -1.32 61,32 174,80 137.36 15 0 S 1378.7 16.g2 45.23

60.00 IS 40 7 2166.72 3.$4 46,69 179.46 130.17 16 16 14 1166.7 19.15 28.16

?0.00 17 28 34 lOSS,E A) 4.97 25.82 183.52 123.09 17 56 31 856.6 21.67 4.67

80.00 19 45 9 14/9.73 IS.D0 356.17 18?.02 116.12 20 8 44 419.7 24.47 332.78

86.4t 21 52 12 t010.29 20.74 328.58 189,5g 109.98 22 9 2 10,3 27.13 303.32

lOS.D0 22 27 56 6182.24 15.OO 293,44 187.02 118.12 24 10 59 5182.2 24.47 272.06

510.00 22 25 1 6191.46 8.97 292,64 163.52 123.09 24 8 12 5191.5 It.ST 271.50

DIFFERENTIAL CCRRECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1978 TRA -,3346 TC3 -.8373 BAU .1176 SGT 951.2 SGR 642.7 SG3 1076.6 ST 21.3 SR 26.8 66 25.S

ROE -.2836 RRA .123g NC3 ",4126 FAU .21284 RRT .2280 RRF .5789 RTF .3906 CRT ,7831 CRS -,gl4O CST ",4961

FDE -.8253 FRA !.3998 FC-19.5444 BSP 700 SGO 1148.0 R23 .4320 R13 .4680 LSA 39,4 MSA 16.3 S$A 2.8

DOE .3458 ERA .3569 BE3 ,9334 FSP 1809 SG1 970,4 362 613,3 THA 14.78 EL1 32.4 EL2 10.9 ALF 55,14

LAUNCH DATE NAY 31 1971 FLIGHT TIHE 168.00 ARRIVAL DATE NOV 15 1971

HELIOCENTRIC CCNIC

RL 151.67 LAL .00

RP 211.33 LAP -.97

RC 121.945 GL -13.22

PLANETOCENTRIE CONIC

C3 9.330 VHL 3.039

LNCH AZNTH LNCH TIME

50.00 14 19 52

60.00 15 39 0

70.00 17 23 26

8D.OD 19 39 52

90.00 22 16 10

100.00 22 22 44

liD.DO 22 22 52

D|FFERENTIAL CORRECTIONS

TD_ -.2056 TRA -.3261 TC3-1,0189 IAO .$$80

ROE -.2798 RRA .1248 RE3 -.4498 FAU .21938

FOE -,8230 FRA 1.4580 FC-20,338! ESP 827

GOD .3465 ERA .9464 6C3 1.1143 FGP 1884

144.48 REA 150.78 APO 220.41

195,50 ZAC 94.?9 ETC 276.99

DISTANCE 399.001 EARTH TO MARS

LOL 248.92 VL 32.170 GAL 2.46 AZL 91*24 HCA 128.77 SMA 185.60 ECC .18759 INC 1.2449 Vl 29.379

LOP 17.70 VP 23.258 GAP 7.33 AZP 89.22 TAL 15,71 TAP

GP -9,72 ZAL 68.74 ZAP 116.82 (TS 182.75 ZAE 159.27 ET(

SGT 1005.3 8GR 6A7.6 SG3 1115.4

RRT .Z918 RRF .6U57 RTF ,_,81

SG8 1195.9 R23 .3974 R13 ,5532

SG1 1032.7 SO2 603.1 THA 16.37

V2 25.957

LVI "11.58

DLA -26.27 RAL 324.01RAD 6637.7 VEL 11.37T PTH 8.43 VHP 3.210 DPA -23.67 RAP 319.50 ECC 1.1536

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2381.66 -1.47 61.44 lT4.Tg 137.56 14 3g 34 1381.7 t6,T? 49.36

2171.15 3.34 47.11 179.41 130.19 16 15 11 1171.1 18.97 20.40

1864.09 8.70 29.22 183.4I 123.16 17 54 30 864.1 21.44 5.13

t436.84 14.48 357.17 188,79 1|6,40 20 3 48 436.8 24.11 333.93

8220.60 20.13 300.58 189.34 110.29 23 59 51 5220.6 26.71 275.47

6199.35 14.48 296.45 186,7g 1|6.40 24 6 3 5199.4 24.11 273.20

6198.91 8,70 293.04 183.41 123ol6 24 6 11 5198.9 21.44 271.95

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

ST 21.g SR 2_,5 S9 25.5

CRT .8005 CH$ -.9062 (ST 0,5069

LSA 39.4 M$A ]6.4 $SA 2.6

EL1 32.7 ELI 10,8 ALF 51.97

LAUNCH OATE NAY 31 1971 FLIGHT TIME 170,00 ARRIVAL DATE NOV 17 lg?l

HELIOCENTRIC CONIC

_L 191.67 LAL .OD

RP 211.60 LAP ".94

RC 124.1?? GL "13.04

PLANET_ENTRIC CON1E

C3 9.238 VHL 3.039

LNCN AZHTH LNCH TIME

50.OO 14 19 17

60.00 16 37 51

?0.00 17 21 11

80,00 19 34 39

90.00 21 50 3?

lOO.DD 22 17 31

110.00 22 20 38

DIFFERENTIAL CCRR£CTION6

TOE -.2135 TRA -.3119 TC3-I.2131BAU .1615

ROE -.2741RRA .1263 RE3 -.4879 FAU .22579

FD[ -.8230 FRA 1.5198 FC-21.1600 BSP 984

BDE .3479 8RA .3361 BE3 1.3073 FGP 1954

DISTANCE 403.183 EARTH TO WARS

LOt. 248.92 VL _2.162 GAL 2,44 AZL 9t.22 HCA 129.98 SMA IBS.4S [C¢ .18690 INC 1.2228 Vl 28.379

LOP 19.91 VP 23.212 GAP 7,12 AZP 89,21TAL 15.58 TAP 149,56 RCA 150,80 APO 220,12 V2 25.928

GP -5.St 2AL 69.g5 ZAP 114.79 ET$ 182.36 ZAE 157,33 ETE 194,65 ZAC 94.71ETC 276.7? LVI -11.17

OLA -28.09 RAL 324.19 RAD 8637.6 VEL 11,573 PTH 6,43 VHP 3.139 DPA -24.09 RAP 318,71ECC 1.1920

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINE POEST TIN INJ 2 LAT INJ 2 LONG

2365.20 -1.63 61.5g 174,60 137.55 14 $9 2 1385.2 18.60 45.53

2176.24 3.12 47.35 179.38 130.20 16 14 7 1176.2 18.77 28.67

1872.33 8.39 26.06 183.33 123,23 17 52 24 8T2.3 21.18 5.63

1454.46 13,94 358.21 186.59 116.67 19 58 $3 494.5 23.74 335.10

1019.93 18,08 327,90 188.54 112,12 22 7 33 15,9 25.63 303.42

6216.97 13.94 297.48 186.59 116.67 24 1 8 5217.0 25.74 2?4.3?

6207.19 8.39 2g3.48 183.33 123,23 24 4 S 520?.2 21,18 272.46

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 1071.6 $GR 654.0 SG3 1154.0 ST 22.5 6R 26.2 SS 25.5

RRT ,3529 RRF .6288 RTF .5555 CRT .8162 CR$ -.g027 CST -,5210

SGB 1255.4 R23 .3693 R13 .6237 LSA 3g.S MSA 16.5 $SA 2,9

SG1 1106.8 SG2 592.4 THA 17.23 EL1 32.9 EL2 10.3 ALF 50.25
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAT 31 19TI ARRIVAL DATE NOV 19 1971FLIGNT TIN( 172.00

HELIOCENTRIC CONIC OlITANC[ 401,389 EARTH TO NARD

RL 151.87 LAL ,DO LOL 148.92 VL 32.155 GAL 2.4| AZL 91,20 MCA 13|.19 IRA 185.34 [CC .18428 |NC 1.2001 ¥1 28.375

RP 211.07 LAP -.90 LOP 80.12 VP 23.166 GAP 6,92 AZP 89.21 TAL 15,43 TAP 146.62 RCA 150.82 APO 219.87 V2 IS,SIS

RC 128,491GL -12,85 GP -6,10 ZAL 69.19 ZAP 1|2,75 ETS 182,36 ZA[ 155.37 [TE 193.90 ZAC 94.62 ETC 2T6.59 LVl -10.74

FLANETO¢ENTR1C CONIC

C3 9.150 VNL 3.025 OLA "27.?? RAL 324.39 RAD 6637.6 VEL 11,369 PTH 6.42 VHP 3.1110PA ;24,$2 RAP 317.90 [CC !.1508

LNCH AZMTM LNCH TIN( L-! TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ T/N( PO CIT TIN |NJ 2 LAT INJ 2 LONG

50.00 14 18 42 2389.29 "1,89 61,76 174,85 137.$5 14 SS 32 1389,3 IE.40 45.71

80.00 15 56 $9 2181.98 2.87 47.62 179.38 130.22 16 13 ! 1162.0 18.$3 20.98

70.00 17 18 51 1881.40 8,05 27,14 183,27 123,30 17 50 13 881.4 20.00 6.16

80.00 19 29 27 1472,S§ 13,$9 359,26 166.42 116.94 19 53 59 472.5 23.34 336.29

90.00 21 37 16 1060.39 16.92 330.64 188,12 119.00 2| 54 56 60.S 24.94 SOD.49

100.00 22 12 19 6235.06 13.59 298.$4 166.42 !16.94 23 $6 14 $235.1 23.34 275.57

110.00 22 18 18 6216.26 8.05 293.97 183.2T 123.S0 24 I $4 5216.3 29.90 273.00

ORBIT DETERMINATION ACCURACY

ST 25.0 SR 25.D SS 25.4 "

CRT .8507 CRS -.8959 CST -.5303

LSA 59.5 MSA 16.5 8SA 2.9

ELI 35.1 EL2 10.0 ALF 48.91

OIFFERENTIAL CORRECTION8 MID-COQRSE EXECUTION ACCURACY

TOE -.2200 TRA -.2987 TC3-1.4149 6AU .1847 SGT 1147.4 SGR 660.6 SG3 1191.!

RDE -.2691RRA .1276 RE3 -.5272 FAU .25193 RRT .4108 RRF .5529 RTF .6227

FOE -.6156 FRA 1.5785 FC-21.9440 SSP 1170 SGB 1524.0 R25 .5549 R13 .6822

BDE .3481BRA .5249 BE3 1.5099 FSP 2018 SG1 1189.7 SG2 580.9 THA 17.64

LAUNCH DATE MAY 51 197| FLIGHT TIME 174.00

HEL|OCENTR|C CONIC DISTANCE 411.SS7

RL 151.67 LAL .OO LCL 248.92 VL $2.149 GAL 2.57 AZL 91.18 HCA 152.40 SNA

RP 212.14 LAP -,87 LOP 21.52 VP 25.124 GAP 6.72 AZP 89.21TAL 15.26 TAP

RC 128.706 GL -12.66 GP -6,30 ZAL 69,46 ZAP 110.71ETS 182.16 ZA[ 153.38 ETE

PLANETOCENTR[C CONIC

C3 9.067 VHL 3.011DLA -27,49 RAL $24.62 RAD 6657.6 VEL 11.365 PTH 6.42 VHP

LNCH AZNTH LNCH TIN( L-I TIME |NJ LAT

5o.00 14 18 7 2393.92 -2.08

60.00 15 35 24 2188.36 2.59

70.00 17 16 26 1891.25 7.68

80.00 19 24 16 1491.07 12.82

90.00 21 26 55 1098.62 15.94

100.00 22 7 8 6253.58 12.82

110.00 22 15 53 6228.10 7.68

DIFFERENTIAL CORRECTIONS

TOE -.2273 TRA -.2847 TC5-1.6247 BAU .2087

ROE -.2642 RRA .1295 RE3 -.5685 FAU .23802

FDE -.8082 FRA 1.6345 FC-22.7252 BSP 1381

80( .3485 ERA .3127 BC3 1.7212 FSP 2071

LAUNCH DATE MAY $1 197I

HELIOCENTRIC CGNIC

RL 151.67 LAL .00 LOL 248.92 VL 32.144 GAL

RP 212.43 LAP -.85 LOP 22.53 VP 25.082 GAP

ARRIVAL DATE NOV 21 1971

EARTH TO MARS

189.24 ECC .18574 INC 1.1767 Vl 2g. STS

147.66 RCA 150.84 APO 219.65 V2 25.864

195.22 ZAC 94.52 ETC 2?6.40 LVi -10.31

3.068 OPA -24.95 RAP 317.08 ECC 1.1492

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

61,95 174.91 137.54 14 58 1 1393.9 16.18 45.93

47.93 279.40 130.25 16 11 52 !188.4 18.28 29.32

27.67 183.23 125.58 17 47 58 891.2 20.58 6.77

• 34 186.27 117.20 19 49 7 491.1 22.92 337.51

392.86 187,81 113.67 21 44 52 96.6 24.35 308.g7

299.61 186.27 117.20 23 51 22 5253.6 22.g2 276.79

294.49 189.25 125.38 23 $9 39 5226.1 20.58 275.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1231.8 SGR 668.4 SG3 1227.9 ST 23.5 SR 25.5 S$ 25.5

RRT .4651 RRF .6769 RTF .6807 CRT .8442 CRS -.8694 CST -.5596

SGB 1401.5 R25 .3068 R13 .7315 LSA 39.5 MSA 16.5 SSA 2.9

SGI 1280.7 SG2 569.1 TflA 17.79 EL1 35.5 EL2 9.6 ALF 47.70

FLIGHT TIME 176.00 ARRIVAL DATE NOV 25 1971

DIFFERENTIAL CCRRECTION$

TD[ *.2314 TRA -.2681TCS-t.R340 BAU .2325

ROE -.2598 RRA .1304 RC$ -.R123 FAU .24455

FOE -.8104 FRA I.s?sg FC-25.5547 BSP 1625

DOE .5418 8RA .2982 BC3 !.9544 FIR 2104

DISTANCE 415.749

2.34 AZL 91.15 HCA 153.60 8NA

6.53 AZP 89.21 TAL IS.08 TAP

EARTH TO MARS

185.16 ECC .I0526 INC 1.1524 Vl 29,S75

148.68 RCA 150.85 APO 219.47 V2 E5.832

RC 130.999 GL -12.44 GP -5.49 ZAL 69.75 ZAP 108.58 ETS 181.94 ZAE 151.57 [TE 192.81ZAC 94.42 ETC 2?6.2| LVl -9.87

PLAN_TOCENTRIC CONIC

CS 8.989 VHL 2.g98 DLA -27.16 RAL 524.07 RAD 663T.5 VEL 11.362 PTH 6.41VHP 5.029 DPA -25.39 RAP 316.25 ECC 1.1479

LNCH AZMTH LNCH TINS L-I TINS |NJ LAT INJ LONG INJ RT A$C ZNJ AZNTH INJ TINS PO CST TIM INJ 2 LAT |NJ 2 LONG

SO.O0 14 17 31 2399.10 -2,54 62.17 175,00 197.53 14 ST 30 1599.1 15.95 46.15

60.00 15 54 6 2195.38 2.28 48.2T 179.44 130.25 16 I0 42 1195.4 17.99 29.59

70.00 17 13 56 !901.84 7.28 28.25 185.21 123.46 17 45 52 901.8 20.24 7.41

50.00 19 19 7 1510.00 12.22 1.45 186,15 117.45 12 44 |7 SlO.O 22.46 538.74

90.00 21 17 15 1129.00 IS.Q4 534.21 187.56 114.25 21 56 4 129.0 23.75 311.17

!00.00 22 1 59 6272.51 12.22 500.7I 186.15 117.45 23 46 31 5272.5 22.48 278.02

ttO.O0 22 13 23 6250.69 7.28 295.05 185.21 125.46 25 57 19 5256.7 20.24 274.23

MID-COURSE EXECUTION ACCURACY OREIT DETERN|NATION ACCURACY

SGT 1518.5 SGR ST?.8 SG3 1265.4 ST 23.8 SR 25.2 SS 25.3

RRT .5170 RRF .7U09 RTT .!,22 CRT *RSS8 CRR ".6869 COY ".$SS2

SGB 1482.4 R23 .2722 R13 .TTSD LSA 59.6 NSk 16.3 IDA 2.6

SGI 1373.0 $02 556.8 THA 17.93 EL1 55.4 EL2 9.3 ALF 4G.IS

LAUNCH DATE MAY 51 1971 FLIGHT TIRE 170.00 ARRIVAL DATE NOV 25 1971

MELZOCENTRIC CONIC DISTANCE 412.941 EARTH TO MARS

RL 151.67 LAL .OO LOL 240.92 VL 32.140 GAL 2.51 AZL 91.13 HCA 134,80 8MA 185.10 [CC .18486 INC 1.1271 Vt 29.575

RP 212.?2 LAP -.SO LOP 23.73 VP 23.040 GAP 6.34 AZP 89.21 TAL 14.87 TAP 149.68 RCA 150.88 APO 219.52 V2 25.709

RC 153.312 GL -12.22 6P -6.70 ZAL 70.07 ZAP 106.62 ETS 181.72 ZAE 149.55 (TE 192.05 ZAC 94.51 ETC 276.02 LVI -9.42

PLANETO¢ENTR|¢ CONIC

C$ 8.915 VML 2.98S DLA "20.85 RAL 525.14 RAO 6637.5 VEL 11.359 PTH 6.41 VHP 2.994 DPA -25.82 RAP 315.42 ECC 1.1447

LNCM AZMTM LNCM TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

S0.00 14 16 55 2404.87 -2.63 02o41 175.12 157.52 14 57 0 1404.9 15.65 46,42

60.00 15 32 4? 2205,10 1,94 48.65 179.51 IS0,26 16 9 50 1205.1 17.60 30,10

?0.00 17 91 22 1913.23 6.65 28.85 185,21 125,$4 17 45 IS 913.2 lg. SS 8.DR

80.00 19 13 58 1529,45 11.01 2.55 186.06 !17.70 19 $9 27 529.5 22.D1 $40.DD

00.00 21 D 44 1159.34 14.19 356,65 187,56 114.72 2! 28 3 159.5 23.17 $15,20

100.00 21 $6 50 1003,g2 11.61 323.92 186.06 117,70 22 13 54 3.9 22.01 301.57

110.00 22 10 45 6248.09 6.D5 295.66 |83.21 123.54 25 54 56 $248.1 19.88 274.91

DIFFERENT 1AL CORRECTION3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2429 TRA -.2587 TC5-2.0914 BAU *2009 8ST 1444.S $GR 685.S SG3 1289.0 ST 24.8 SR 24.6 SS 24.4

ROE -,252? RRA .1340 RC3 -,64?2 FAU .24739 RRT ,5951 RRF .?200 RTF .7634 ERT .0667 CRS -.859g CST -.5296

FDE -,7474 FRA 1.7820 FC-24.0255 BSP 1811 $GB 1598.2 R25 .2691 R15 .7982 LSA 50.0 MSA 17.0 SSA 2.9

80[ .3905 BRA .2914 BC3 2.18g2 FSP 2209 SGI 1501,6 SG2 547.1 THA 17.05 EL! 33.8 EL2 g.0 ALF 44.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCN DATE HAY 31 1971

NELIOCENTIIC CONIC

RL 151.87 LAL .00

RP 215.01 LAP -.T8

RC IS5.643 GL "11,97

PLANETOC[NTRIC CONIC

CS 5.844 VHL 2.974

LNCN AZNTH LNCN T|NE

50.00 14 16 19

60.00 15 51 24

?0.00 17 8 42

60.00 19 8 51

90.00 21 0 48

100.00 21 51 42

110.00 22 8 8

FLIGRT TIM_ 180.0D ARRIVAL DATE NOV 27 tgTl

DISTANCE 424.135 EARTH TO MAR8

LOL 248.98 VL 32.139 GAL 2,27 AZL 91.10 HCA 130.00 $NA 185,06 ECC .18481 INC 1.1008 Vl 29.878

LOP 24.92 VP 22.998 6AP S.15 AZP 89.21 TAL 14.65 TAP 150.65 RCA 150.91 APO 219.19 V2 28.768

GP -G.9O 2AL 70.42 ZAP I04.59 ET$ 181.49 ZAE 147,33 ETE 191.54 ZAC 94.20 ETC 275.83 LVI -8.97

DLA -26.51RAL 325,44 RAO 8637.4 V(L !1.358 PTH 6.41VHP 2.983 DPA -28.25 RAP 514.59 ECC !.1456

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIME PO ¢$T TIM ]NJ 2 LAT INJ 2 LONG

2411.19 -2.95 $2,69 175.25 137.51 14 56 29 1411.2 15.34 46.71

2211.43 1.S? 49.03 179.60 130.29 16 8 15 1211.4 17.34 30.54

1925.33 6.40 29.47 183.24 123.62 17 40 47 925.3 19.48 6.81

1549.2T 10.98 3.69 186.00 117.94 19 34 40 549.3 21.53 341.28

1188.21 13.36 339.34 187.21 115.18 21 20 36 188.2 22.59 315.12

ID23.75 10.98 325.05 186.00 117.94 22 8 46 23,7 21.53 302.64

8260.19 6.40 296.30 t83.24 123.82 23 52 29 5260.2 19.40 275.63

DIFFERENT 1AL CORRECTIONS MIO-COUR3E EXECUTION AECURACT

TD[ -.2491TR4 -.2438 TC3-2.334D BAU .2878 36T 1580.2 $GR 692.5 SG3 1317.1

ROE -.2488 RRA .1382 RC3 -.6882 FAU .25168 RRT .5949 RRF .7404 RTF .?956

FDE -.7130 FRA 1.844T FC-24.6361 88P 2050 888 1706.9 R23 .2523 R13 .0245

BDE .3506 BRA .27g3 BC3 2.4340 FSP 2255 SO1 1620.7 SO2 535.8 THA 16.6T

LAUNCH DATE MAY 31 1971

NELI_ENTRIC CONIC

RL 151.67 LAL .00 LOL 248.92 VL 32.135 GAL

RP 213.31 LAP -.73 LOP 26.12 VP 22.957 GAP

FLIGHT TINE 182.00

ORBIT DETERMINATION ACCURACY

ST 25.3 8R 24.2 $8 23.9

CRT .8764 CRS -.8438 C8T ".5168

LSA 38.7 NSA 17.1 884 2.9

ELI 33.g EL2 8.7 ALF 43.47

ARRIVAL DATE NOV 29 1971

DISTANCE 428.331

2.23 AZL 91.07 HCA 137.19 SNA 185.02 ECC .18423

5,97 AZP 89.21 TAL 14.42 TAP 151.61 RCA 150.93

EARTH TO MAR8

INC 1.0734 Vl 29.375

APO 219.10 V2 25.732

RC 137.991GL -11.72 GP -7.11 2AL 70.79 ZAP 102.57 ETS 181.25 2AN 145.29 ETE 191.06 2AC 94.08 ETC 275.64 LVI -8.51

PLANETOCENTRIC CONIC

C3 6.778 VHL 2,963 DLA -26.13 RAL 325,75 RAD 6637,4 VEL 11.333 PTH 6.41VHP 2.936 OPA -26.68 RAP 313,76 ECC 1.1445

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 15 39 2418.06 "3.30 62.96 175.41 137.49 14 55 5? 1418.1 15.01 47.02

60.00 15 29 88 2220.42 1.18 49.46 179.71 130.29 18 6 58 1220.4 16.97 81.02

?0.00 17 5 58 1938.15 5.92 30.15 183.28 123.70 IT 38 16 938.1 1g.06 8.56

80.00 19 3 44 1569.53 10.33 4.84 185.93 118.17 19 29 33 569.8 21.03 342.9?

90.00 20 83 17 /218.22 12,54 339,99 187,09 115.56 21 13 33 216.2 22.01 316.96

100.00 21 48 36 1044.01 10.33 326.21 185.93 118.17 22 4 O 44.0 21.03 803.94

110.00 22 5 24 6273.01 5.92 296.97 183.28 123.70 23 49 57 52?3.0 19.06 276.39

DIFFERENTIAL CORRECTION8 N|D-C,_JR8E EXECUTION AccuRAcY ORBIT DETERNINATION AccurAcY

TOE -.2845 TRA -.2283 TCS-2.5851 B/dlt ,3t3_ 8GT |682.8 8r.A_ 702.0 883 1343.0 8T 25.8 8R 23.7 $8 23.8

RDE -.2406 RRA .1388 RC3 -,TZS? FAU ,_5547 RRT .6303 RRF .7801 RTF .8215 CRT .8848 CRS -.8234 CST -.5014

FOE -.6731FR4 1.9145 FC-25.|972 BSP 2297 SOB 1823.3 R23 .23gl R13 .8437 LSA 38.3 NSA IT.3 $SA 2.9

9DE .3502 8RA .2671 8C3 2.6869 FSP 2306 SO1 1746.0 SO2 525.3 THA 16.24 EL1 34.0 EL2 8.4 ALF 42.27

LAUNCH DATE NAY 31 1971 FLIGHT TIME 184.00 ARRIVAL DATE DEC 1 1971

NELI C_ENTRIC CCNIC DISTANCE 432.528 EARTH 70 MARS

RL 151.67 LAL .GO LOL 248.92 VL 32.134 GAL 2.19 AZL 91.05 HCA 136.38 3HA 185.00 ECC .18400 INC 1.0450 Vl 29.378

RP 213.61 LAP -.69 LOP 27.31 VP 22.917 GAP 5.79 AZP 89.22 TAL 14.17 TAP 152,35 RCA 150.96 APO 219.03 V2 25.697

RC 140.356 GL -11.44 GP -?,33 ZAL 71.18 ZAP 100.56 ET$ 181.00 ZAE 145,26 ETE 190.62 2AC 93.95 ETC 2?5.45 LVI -8.08

PLANETOCENTRIC CONIC

C3 6.715 VHL 2,952 DLA -25,73 RAL 328,09 RAD 863?,4 VEL 11,330 PTN 6,40 VHP 2,912 DPA -27.11 RAP 312.94 ECC 1.1434

LNCH AZNTH LNCH TIME L-; TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO ¢ST TIN INJ 2 LAT INJ 2 LONG

50.00 14 14 89 2425.52 -5.67 63.28 175.58 137.47 14 55 24 1425,5 14.64 47.36

60,00 15 28 28 2230.07 .75 49.92 179.83 130.29 16 3 38 1250.1 16,57 31.52

70.00 17 3 8 1951.70 5.40 30.86 183,34 123.78 17 35 40 951,7 18.62 10.36

80.00 15 85 37 1590.25 9.66 6.01 185.93 118.39 19 25 8 590.2 20.50 343.88

90.00 20 46 5 1243.69 11.73 341.60 t87.01 115.92 21 6 49 243.? 21.41 318.76

tOO.0D 21 41 29 1064.72 9.66 327.38 185.93 118.39 21 59 14 64.7 20.50 305.25

110.00 22 2 55 6286.56 5.40 297,69 183.34 123.78 23 47 21 5286.6 18.62 277.18

DIFFERENTIAL COQDECTION9 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2586 TRA -.211T TC8-2.8457 DAU ,8438 8GT 1010.7 $GR 712.2 883 1387.1 8T 26.1 8R 25.2 59 22.9

ROE -.2541RRA ,1414 tiC3 -,7?24 FAD ,25698 RRT ,8828 RRF ,7788 RTF ,_.,33 CRT .8923 ORS -.7976 el! -,4788

FDE -.6235 FRA !.9810 FC-25.7257 83P 255? 3GB 1945.7 R23 ,_274 R13 .8635 LSA 57.8 M$4 17.5 86A 2.8

8DE .3488 ERA .2546 8C5 2.946? FSP 2348 3G1 1876.4 862 814.6 THA 15.03 ELI 54.0 EL2 5.0 ALF 41.17

LAUNCH DATE NAY 51 1971 FLIGHT TIME 186.00

HELIOCENTRIC CONIC

RL 151.67 LAL ,DO

RP 213.92 LAP -.86

RC 142.739 GL -11.15

PLANETOCENTRIC CONIC

C3 8.655 VHL 2.942

LNCN AZMTH LNCH TIME

50.OO 14 14 16

60.00 15 26 54

70.00 17 0 14

80.00 18 53 31

90.00 20 3g 7

100.00 21 36 25

110.00 21 89 41

LOt. 248.92 VL 32,134 GAL

LOP 28.49 VP 22.877 GAP

GF -?.35 ZAL 71.60 ZAP

ARRIVAL DATE DEC 3 1971

EARTH TO M4RS

INC 1.D181 Vl 29.379

APO 218,9g V2 25.662

ETC 275.26 LVI -7.58

DISTANCE 436.726

2.15 AZL 91.02 HCA 139.37 8HA 184.99 ECC .18382

5.61 AZP 89.23 TAL 13.gl TAP 183.4T RCA 150.98

98.37 ET5 180.75 ZAE 141.24 ETE 190.21 ZAC 93.81

DLA -23.31RAL 326.43 RAD 6637.3 VEL 11.347 PTH 6.40 VHP 2.892 DPA -27.84 RAP 312.13 ECC 1.1424

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2433.57 -4.07 03.61 173.77 137.44 14 54 50 1433.6 14.25 47.72

2240.39 ,30 50.42 179.g8 130.30 16 4 14 1240.4 16.14 32.06

1965.97 4.86 31.61 183,43 123.85 17 33 0 g66.0 18.14 11.19

1611.42 8.g8 7.21 183.94 118.60 19 20 22 611.4 19.95 345,11

1270.86 ID,92 343.18 186.96 116.25 21 0 18 270.g 20.8D $20.52

1068.89 8.98 328.58 185.94 118.60 21 54 29 85.9 19.95 306.58

1012.79 4.86 320,53 183.43 123.85 22 16 33 12.8 18.14 300.11

NID-COURSE EXECUTioN ACCURACY ON81T DETERNINATION ACCURACY

SOT I942.9 $GR ?23.2 $83 1388.0 ST 26,4 SR 22.7 88 22.5

RRT .6924 RRF .7967 RTF .862t CRT .9992 CRS -.7742 C$T -.4601

8GB 2073,1 R23 .2166 R13 .8791 LSA 37.3 NSA 17.6 SSA 3,0

SG1 2010.9 SG2 504.1THA 15.45 ELI 33.9 EL2 7.7 ALF 40.22

OIFFERENTIAL CCRRECTIONS

TOE -.2615 TRA -.1g40 TC3-3.1064 BAU .3716

ROE -.2278 RRA .143g RC3 -.8131FAU .26183

FOE -.$808 FRA 2.0392 FC-26.1919 BSP 2823

6D_ .3468 ORA .2418 BC3 3.2116 FSP 2378
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ MAY $1 1S?|

HELIOCENTRIC CEDRIC

RL 1S1.9T LAL sOD

RP 214.24 LAP ",||

RC 145.199 GL "10.84

PLANETOCENTRIC CONIC

C3 9.598 VHL 2.$32

LNCH AZMTH LNCM TIRE

50.00 14 13 31

GO.DO 15 25 16

TO.DO 16 57 15

80.00 16 48 24

90.00 20 32 20

100.00 21 31 16

110.00 21 56 41

PLIGHT TINE |ll.O0 ARRIVAL DATE DEC 5 till

DISTANCE 440.924 EARTH TO MARl

LOL 24R.92 VL 32.l$4 GAL E.10 AZL 90.98 HCA 140.71 SNA 184.99 ECC .19369 INC .9639 Vl 21.ST|

LOP 2g.G? VP 22,838 GAP 5.44 AZP 89.24 TAL 13.13 TAP |54.38 RCA 151.01 APO 218.98 V2 23.62?

GP -?.77 ZAL TE.04 ZAP IH_.SO ETS 100.48 Z4( 139.22 ETE 189.02 ZAC 93.68 ETC 8?5.07 LVI -Y, IE

OLA -24.8S RAL 321.80 RAD 1637.3 VEL 11.345 PTH 6.40 VHP 2.875 DPA -27.98 RAP 311.33 ECC 1.1415

L-! TIME INJ LAT INJ LONG INJ AT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2448,21 "4,St 23,98 ITS,S8 137,41 14 54 13 1442,2 13,83 48,10

2231,$7 -.19 50,94 180,14 130,30 16 2 47 1251,4 19,89 38.83

1980.95 4.29 32.40 183.53 123.92 17 30 15 $81.0 IT.R4 18.09

1633.07 8.27 8.43 185.96 118.79 19 15 37 633.1 19.38 346.56

1297.87 10,10 344,74 186,93 116,56 20 53 58 297,9 20,18 322,25

1107.54 8.27 329.7g 185.96 |!8.79 21 49 43 107.3 19.38 307.93

1027.77 4.29 321.32 189.53 123.92 22 15 49 27.8 17.64 300.98

DIFFERENTIAL CCRRECTION$

TOE -.2619 TRA -.1743 TC5-3.5679 6AU .3g97

RDE -.2221 ERA ,1458 RC3 -.8626 FAU .26538

POE -.5546 FRA 2.0756 FC-26.TI78 BSP 3106

DDE .3453 BRA .2272 8C3 3.476? FSP 2374

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 2074.6 SGR 736.8 SG3 1411.0 ST 26.4 9R 22,2 SS 22,2

RRT .7220 RRF .8147 RTF .8804 CRT .9064 CRS -.7604 CST -.4578

9GB 2201.6 R23 .2054 R13 .8948 LSA 36.9 MSA 17.5 694 3.0

SGI 2145.7 SG2 492.9 THA 15.20 ELI 33.7 EL2 7.3 kLF 39.62

LAUNCH DATE MAY St 1971 FLIGHT TIME 190.00 ARRIVAL DATE DEC 7 1971

HELIOCENTRIC CCNIC DISTANCE 44§.121 EARTH TO MARS

RL 151.67 LAL .DO LOL 248.92 VL 32.195 GAL 2.06 AZL 90.95 HCA 141.93 SMA 185.01 ECC .18362 INC .9912 V1 29.375

RP 214.55 LAP -.59

RC 147.555 GL -10.51

PLANETOCENTRIC CONIC

C3 8.546 VHL 2.923

LNCH AZNTH LNCH TIME

50.00 14 12 43

60.00 15 25 54

T0.00 16 54 10

80.00 18 43 15

90.00 20 25 40

100.00 21 26 7

110.00 21 53 36

LOP 30.85 VP 22.799 GAP 5.27 AZP 89.25 TAL 13.33 TAP 135.20 RCA 151.04 APO 218.96 V2 25.591

GP -8.00 ZAL 72.51 ZAP 94.67 ETS 180.21 ZAE 13T.22 ETE 189.46 ZAC 93.51 ETC 274.69 LVI -6.65

DLA -24,39 RAL 327,18 RAG 6637,3 VEL 11.343 PTH 6,40 VHP 2,861 DPA -28,38 RAP 310,36 ECC 1.1406

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2451.51 -4.g7 64.37 176.21 137.38 14 53 55 1451.5 13.37 48.52

2263.10 -.70 51,50 180.32 IS0.30 16 1 17 1263.1 15.20 33.24

1996.74 3.69 33.23 183.65 123.98 17 27 26 996.7 17.10 12.97

1655.32 7.54 9.67 186.01 118.98 19 10 50 655.3 18.77 347.94

1325,01 9.27 $46.S! 186.94 116.84 20 47 45 325.0 19.53 323.97

1129.79 7.54 331.04 186.01 118.98 21 44 57 129.8 18.77 509.31

1043.56 3.69 322.15 189.65 123.98 22 11 0 43.6 17.10 501.89

DIFFERENT IAL CORRECTIONS

TOE -.2647 TRA -.157T TC3-3.6548 BAU .4900

ROE -.2132 RRA .1504 RC3 -.8986 FAU .26526

FDE -.4493 FRA 2.1753 FC-26.8714 89P 3364

DOE .3398 BRA .217g 8C3 3.7637 FSP 244?

LAUNCH DATE NAY 51 197t

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2225.0 $GR 745.2 SGS 1418.4 ST 26.6 SR 21.5 SS 21.3

RRT ,7416 RRF .8286 RTF .8881 CRT .9094 ERR -.6918 CST -.3749

308 2346.5 R2S .2049 RI3 .9007 LSA 35.8 M$A 18.3 SSA 3.0

801 2295.9 SG2 484.5 THA 14.61 ELI 35.5 EL2 7.1 ALF 38.28

FLIGHT TIM( 192.00 ARRIVAL DATE DEC g 1971

NELIOCENTRIC CONIC

RL 151.87 LAL .OO

RP 214.88 LAP -.55

RC 149.986 GL -10.16

PLANETOCENTR IC CONIC

C3 8.496 VHL 2.915

LNCH AZNTH LNCH TIME

50.00 14 11 52

60.00 15 21 46

70.00 16 50 59

80.00 18 38 4

90.00 20 19 6

lOO.O0 21 20 56

110.00 21 50 25

L04. 248.g2 VL 32.137 GAL

LOP 32.03 VP 22,T60 GAP

GP -8,24 ZAL 73,00 ZAP

DISTANCE 449,31g EARTH TO MARS

2,01AZL 90.92 HCA 143,11SNA 165.04 ECC ,18359 INC .9168 Vt 29.375

5.10 AZP 89.27 TAL 13.03 TAP 156.13 flCA 151.07 APO 219.01 V2 25.554

92.75 ST6 179.93 ZAE 135.23 ETE 189.12 ZAC 93.34 ETC 274.72 LVI -6.18

DLA -23,86 RAL $27,57 RAO 6637,3 VEL 11.341PTH 6,39 VMP 2,851DPA -28.60 RAP 309.80 ECC 1,13g6

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2461.44 -5.47 64,79 176,46 157.34 14 52 53 1461.4 12.88 48.95

22T5.52 -1.25 32.09 180.51 130.28 15 59 42 1275.5 14.68 33.88

2013.26 3.06 34.09 183.78 124.03 IT 24 32 1013.3 16.54 13.92

1678.09 6.78 10.94 186.08 119.15 19 6 2 678.1 18.15 34g.34

1952.24 8.43 347.86 186.96 117.09 20 41 38 552.2 18,86 325.69

1152,56 6.Y8 332,31 186.08 119,15 21 40 9 152.6 18.15 310.71

1060.08 3,06 323,01 183,78 124.03 22 8 3 60.1 16.34 302.84

DIFFER [NTIAL CORRECTIONS

TOE -.2638 TRA -,1381 TC3-3,9350 SAU ,4396

RD[ -,2056 RRA .liST RC$ -.8418 FAU .26639

FOE -,3612 FRA 2.83?4 FC-27,1431 SSP 3640

DOE .3345 8RA .2057 SCS 4.0461 FSP 2465

LAUNCH DATE MAY 31 1971

NELIOCENTRIC CONIC

RL 151.87 LAL .GO LOL 248.92 VL 38.139 GAL

RP R15.21 LAP -.31 LOII 33.20 VP 22,722 GAP

RC 152.496 GL -9,?$ GP -6.49 ZAL 73,51 ZAP

PLANETO¢ENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

6GT 2370.5 SGR 757.6 SG3 1430.4

RRT ,7633 RRF ,8433 RTF ,_84

SGB 8488.7 R23 ,ISis RI3 ,9094

SGI 8448,9 S62 4?3,0 THA 14,26

FLIGHT TIME 194.00

OISTANC( 433,316

1,96 AZL 90,88 MCA 144,86 ink 183.09 ECC ,18360 INC ,BSO?

4,94 AZP 89,28 TAL 12.?1 TAP 136,99 RCA ISl,1O APO 219,06

gO,aT ETS 179.$4 ZAE 133,28 ST[ 168,79 ZAC 93,16 ETC 274,55

C3 6,450 VML 2,90?

LNCN AZNTM LNCM TIN(

50.00 14 10 56

60.00 15 19 53

TO,DO 16 47 41

80.00 16 32 51

90,00 20 12 36

I00.00 21 15 42

I10,00 21 47 T

DLA "23,34 RAL 32T,98 RAD 6637,2 VEL 11.338 PTH 6,$9 VHP 2,$43 SPA -29,22 RAP 306,06

L-! TIME INJ LAT [NJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CRT TIN INJ 2 LAT

24?2,04 -6,00 83,23 1T6,72 IS7,29 14 32 8 1472,0 12,36

8286,?0 -1,83 32,72 180,72 130,27 13 59 2 1286,? 14.13

2090.S? 8.40 35.00 183.93 124.06 17 21 32 1030.6 15.94

1701,46 6.01 12.24 186.16 11g,30 1g 1 12 701.5 17.49

1379.72 7,5T $49,43 187,01 117,33 20 35 35 37g.7 18.17

11T5,93 6.01 333.61 186.16 119.30 21 35 18 175.g 17.4g

1077.39 2,40 323,92 163,93 124.08 22 5 3 T7.4 15.94

DIFFERENT IAL CORRECTION6

TDE -,2609 TRA -,1174 TC3-4,2169 BAU ,4892

ROE -.19?? RRA .1573 RC3 ".9859 FAU .26701

FOE -.3064 FRA 2.29?3 FC-27,$564 85P 3923

802 .3273 BRA ,1963 BCS 4,3309 FSP 2480

ORBIT DETERMINATION ACCURACY

3T 26,5 3R 20,8 $6 20.6

CRT .9135 Cm| °.6432 CAT ",_25|

LSA 34.g MSA 16,6 664 3.D

ELI 53.0 EL2 6,6 4LF 37.50

ARRIVAL OAT( DEC 11 1971

EARTH TO NAR6

V1 25,3YI

V2 25,316

LVi -5,71

ECC t.1391

[NJ 2 LONG

49.42

34.55

14,90

35D.76

327.41

$12.13

303.82

ORBIT OETERNINATION ACCURACY

ST 20,2 9R 20,1 SS 20,S

CRT ,9170 CR$ -.5855 C6T -.2670

LSA 33.g N6A 18.g 8SA 3.0

ELI 32,4 EL2 6.S ALP 36.67

HID-COURSE EXECUTION ACCURACY

$GT 2317.6 SGR 770.8 903 143g.6

RRT .7832 RRF ,8575 RTF .g073

SGB 2632,9 R23 .1956 RI3 .9169

801 2591.5 SG2 465,5 THA 13.94

1392



JPL TM 33olOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BATE MAY ]l 1971

HELIOCENTRIC ¢(_ilC

RL [Sl.l? L4L .O0

RP 215,S4 LAP -.48

R¢ 154.604 GL "8.38

PLAMETOCENTRIC CONIC

CS 8.40? VHL 2.8gg

LNCH AZNTH LNCM TIME

S0.D0 14 6 57

SO.G0 [5 S? SS

TO.D0 16 44 18

60.00 16 21 $3

9O.OO 20 8 ?

100.00 2[ tO 2S

!10,00 2[ 43 43

FLIGHT TIN( ISl,O0 4RmIV4L DATE DEC t) 1971

DIITARC[ 4|f,111 [ARYM TO N4RI

LOL 248.12 VL |l.14| 6AL 1,9l AlL 90.84 MCA 145,45 IRA IS|.l] [CC ,t831S INC .8425 Vi |l.|yl

LOP 34.37 VP |2.i85 GAP 4,77 AZP 89,51 TAL 1|.58 TAP I57,85 |CA 1S1.13 4PO 219.12 VZ 25,410

GP -8.74 ZAL 74.04 ZAP 89.05 ET8 [79.55 ZAE |5[.32 ET[ 185,45 ZAC 92,98 [TC 274.5R LVI -5.25

OLA -||.T8 RAL 528.39 RAD 6557.2 V[L 11.557 PTH i.59 VMP |.858 DPA -|9,65 RAP 308.58 ECC [.IS84

L-I TIN[ IN[ LAT IN[ LONG IN[ RT ASC IN[ AZMTM IN[ TIME PO CST TIM IN[ 2 LAT IN[ 2 LONG

2485,35 -t. S7 15,/1 I7?,OO |37.|3 14 St 20 1453.4 It.SO 49.92

230|.65 -|.44 55,39 150,95 130,94 15 56 [6 1302.8 13.54 35.26

|048,69 1.?1 55,95 184.10 1|4.1| 17 18 |5 1048.? 15.31 15.63

1T|5,49 S.|O 13.57 186.|T 119.44 18 56 18 ?|5.5 18.80 $52.22

1dOT.S? S,TO 351.01 187,08 1[T.54 20 |9 34 407,8 [?.44 326.1S

1189.96 5.|0 354,R4 108.27 [19.44 |1 50 25 |OO,O [8.80 313.59

lOSS,S[ I.?I 3|4,88 184.10 194,[| 99 ! 50 95.5 15.$1 $04.$5

.DIFFERENT IAL COqRECTIONI

TOE -,256l TRA -,0988 TCS-4,SOtt IAU ,919i

ROE -,1894 iRA ,tiO8 RCS"1,0II4 FAU *lill)

FOE -.||SI FRA 8.55|| FC'|?,4T81 lip 4604

8DE ,3189 IRA ,18?? |C5 4,6|88 FIP 9491

LAUNCH DATE NAY 51 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACT Oil|IT DETERMINATION ACCURACY

8GT |857,| 8DR 785,9 803 1444.$ 8T |5.8 8R 19,4 88 |O,l

RRT ,lOiS RRF ,8704 RTF .9144 CRT ,9196 CR8 -,518| CIT -,ISIS

5GB l?tO,? R25 .1t59 RI5 ,9250 LiA 39,7 NSA 19,5 8IA S.O

5G1 9743,0 SG9 458.4 THA 15,65 ELI 51.7 EL| 6.| ALF 56.20

FLIGHT TIN( 198,00 ARRIVAL DATE DEC 15 19?1

D|8TANCE 461.906 EARTH TO MARS

RL 151.6? LAL .OD

RP 215.87 LAP -.44

RC 157.385 GL -8,95

PLANETOC[NTRIC CONIC

C3 8.367 VHL 2.893

LNCH AZNTH LNCH TIME

50.00 14 8 51

60.00 15 15 47

?0.00 16 40 44

80.00 [8 22 [0

90.00 19 59 S?

100,00 21 5 2

110.00 21 40 [O

LOL 248.9_ VL $2,148 GAL 1.86 AZL 90,00 HCA 146.61 8HA 185.18 [CC .18375 INC .0020 Vt 29.375

LOP 35.53 UP 22.647 GAP 4.61 ASP 89.55 TAL 12.05 TAP 158.65 RCA 151.16 41o0 219.21 v2 25.443

GP -9.OD ZAL 74.60 ZAP 87.2| [TS 179.02 ZA[ 129.39 ETE 188.15 ZAC 92.76 ETC 274.22 LVI -4.78

DLA -22.17 RAL $28.82 RAD 6637.2 VEL 11.355 PTH 6.59 VHP 2.856 DPA -SO.D5 RAP 30?.72 ECC 1.1377

L-I TIME IN[ LAT IN[ LONG IN[ RT ASC IN[ AZMTH IN[ TIME PO CST TIN IN[ 2 LAT IN[ 2 LONG

2495.40 -1.17 66.22 177.28 137.16 14 50 2T 1495.4 11.21 50.44

2317.42 -S.O9 54.[0 [81.19 150.20 1S 54 24 1317.4 [2.92 36.01

2067.66 .99 36.94 184.28 124.[4 17 15 12 1067.7 14.64 17.00

1750.22 4.58 14.94 186.39 ll9.S6 18 51 20 750.2 16.08 353.70

1435.88 5,80 352.61 187.17 11T.73 20 23 35 435.9 [6.69 330.8?

1224.89 4.$8 338.31 186.59 119.56 21 25 27 224.T 16.08 315.07

[114.49 .99 325.85 [84.28 124.t4 2[ 58 45 114.S 14.64 305.91

DIFFERENTIAL CCRRECTION6 NID-CCURSE EXECUTION ACCURACY

TDE -.2500 TR4 -.0745 TC3-4,7904 BAU .S49t $GT 28|9.7 8GR ?98.4 803 144?.?

ROE -.1806 RRA .t850 NCS-I,O?SS ;dR/ .281_8 RRT .8174 RRF .8827 RTF .9204

FOE -.1393 FRA 2,4[18 FC-27.$534 BSP 449| SGB 2930.6 R23 .[922 R13 .9281

BDE .3084 BRA .1811DC3 4.9090 FSP 2500 $01 2896.2 SG2 447.8 THA [5.36

LAUNCH DATE MAY 31 1971 FLIGHT TIME 200.00

HELIOCENTRIC CCNIC DISTANCE 468.100

RL 151.67 LAL .00 LOL 248.92 VL 32,|50 GAL 1.8l AZL 90.76 HCA [47.77 SNA

RP 218.21 LAP -.4[ LOP 38.89 VP |2,650 GAP 4.46 AZP 89.36 TAL 11.68 TAP

RC 159.881GL -6,49 f,P -9.28 ZAL 75.57 ZAP $5.45 [TS 178,70 ZAE 127.50 ST[

PLANETOCENTRIC CONIC

C3 8.330 VHL 2.856 DLA -21.54 RAL $29.25 RAD 6637.2 VEL 11.333 PTH 6.39 VHP

LNCH AZNTH LNCH TINS L-] TIME IN[ LAT IN[ LONG IN[ RT A$C IN[ AZNTM IN[

SO.DO 14 7 40 2508.22 -7.81 66,77 177.59 157.08 14 49 28

80.00 15 15 32 2333.04 *S,78 54.85 151.44 130.15 iS 52 28

TO.O0 16 57 3 2087.55 .25 37.97 184.48 124.15 17 11 50

80.00 18 10 41 1775.72 3.52 16,35 186.53 |19.67 18 46 17

gO.DO 19 53 6 I464.75 4.$9 354.25 187.28 117.89 20 17 30

lOO.OO 20 59 33 [250.19 3.52 537.72 186.53 119.67 21 20 23

ItO.OD 21 56 29 tl34.37 .23 326.89 184.48 124.15 21 55 24

DIFFERENTIAL CCRR[CTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2412 TRA -.0522 TC3-5.076S 8AU .579t SGT |872.5 SGR 813.5 $;3 [447.T

flOE ".1715 RRA .1690 RC3-1.11?2 FAU .26524 RRT .l$Z6 RRF .0941RTF ._,58

FOE -.0484 FRA 2.4593 FC-27.5655 88P 4TT8 8GB 305[.8 R23 .|918 RI3 .8327

90[ ,2959 ERA .176g 8C5 5.[999 FSP 2500 61! 5050.5 SG2 439.1THA 13.15

LAUNCH DATE NAY 31 1971 FLI;HT TIME 202.00

NELIOCEMTRIC CONIC DISTANCE 470.291

RL 151.67 L4L .DO LOL _48.98 VL _2.154 GAL 1.75 AZL 90.71 HCA 148.95 SNA

RP 216.56 LAP -.37 LOP 37.85 VP 22,575 GAP 4,30 kip 89,59 TAL 11.52 TAP

RC 162.390 GL -?.99 GP -9.57 ZAL 75,77 ZAP 85.72 (T$ 178,35 ZAE 125,63 ST[

PLANETOCENTRIC CONIC

C3 8.29? VHL 2,880 DLA -20.68 RAL 329.68 RAD 883T.2 VEL 11,532 PTH 6.38 VHP

LNCH AZMTH LNCH TIME L-I TIME IN[ LAT IN[ LONG IN[ RT ASC IN[ AZMTH IN[ TIME

50.00 14 6 22 2521.87 -8.49 87.35 177.90 156.99 14 48 24

60,00 15 11 9 2349.57 -4.50 55.64 181.71 130.09 15 50 19

70.DO 16 33 12 2[08.39 -.57 39.06 184.69 124.15 17 8 20

90.00 18 11 5 1802.05 2.63 17.80 186.68 119.75 [8 41 7

90.00 19 46 30 1494,28 3.95 $55.89 187.41 118.05 20 11 24

100.00 20 53 57 1276,53 2.83 339.17 186.68 [19.75 21 15 13

110.00 21 32 38 1155,2[ -.ST 327,95 184,69 [24,15 21 51 54

DIFFERENTIAL CCRRECT]ON8 RIO-COURSE EXECUTION ACCURACY

TOE -.2299 TRA -.0283 TC3-5o3856 8AU .6090 $GT 3125.3 S_ 829.8 $G5 [445.0

ROE -.161R RRA ,1738 RC3-1.[619 FAU .28558 RRT ,8460 RRF *g048 RTF ,9299

FOE .04?[ FRA 2.5[64 FC-27.5010 BSP $05[ $GB 3233.8 R25 .1927 R13 ,9363

DOE .28[[ BRA .176[ BC3 5.4899 FSP 2496 SG5 _204.6 SG2 451,5 THA [2.90

ORS|T DET£RNINATION ACCURACY

8T 25.2 8R 18.? 86 20.1

CRT .9215 CR8 ".4415 CST -.5224

LSA 31.4 NSA lg,8 SSA S.1

ELI 30.8 EL2 s.g ALF 55,84

ARRIVAL DATE DEC [? 19?1

EARTH TO MARS

155.25 ECC .18388 INC .7591 V! 29.5?5

15g,46 |CA 15[,[9 4PO 219.31 V2 25.405

187.90 ZAC g2.$3 ETC 2?4.07 LV[ -4.31

2,856 DPA -30.46 RAP 307.09 ECC 1,13?1

TINE PO CST TIN INJ 2 LAT 1NJ 2 LONG

1508.2 10.57 51.00

|333.0 12.23 36.80

[087.6 [3.g4 t8.11

775.7 15,33 355.22

464,8 15.91 352.63

250,2 15.33 316.5g

154,4 13,94 5D7,02

ORBIT D[T(RNINATION ACCURACY

ST 24,4 SR 17.g $$ 20.2

CRT .9228 CNi -.$602 CII -,U440

LSA 30.0 NSA 20.3 $SA 3.1

ELI 29.? EL2 5.? ALF 35.$6

ARRIVAL DATE DEC 19 1971

EARTH TO NARS

185.32 [CC ,18405 INC .7[34 V1 29.375

160,25 |CA [51,22 APO 219.45 V2 25.366

[S?,S3 ZAC 92.29 ETC 273.93 LVI -5,83

2.83g DPA -30.88 RAP 306,50 ECC 1.1365

PO CST TIN INJ 2 LAT ]NJ 2 LONG

[52[.9 9.go 51.59

134g.6 [I,SS 3?.62

[[08,4 13.i9 19.26

802,0 14.54 556.78

494.5 15.10 534,41

2?6.5 [4.54 518.14

155,2 [3,19 308.18

OR91T DETERNINATION ACCURACY

ST 23.5 SR 17.1SS 20.6

CRT ,9233 CRS -.2T55 CST .0555

LSA 28.5 NSA 20.9 SSA 3.1

ELI 28.4 EL2 5.4 ALF 35,4?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAY 31 |JT1

HELIOCENTRIC CONIC

RL 151,87 LAL ,00

RP 218.91 LAP ".IS

RC 164.912 GL "?,48

PLAN[TOCENTR1C CONIC

C3 8.267 VHL 2.815

LNCH AZMTH LNCH T|RE

30.OO 14 4 56

80.DO IS 8 37

TO.O0 16 29 11

80.00 18 5 20

90.00 19 39 48

100,00 20 48 11

110.00 21 28 37

FLIGHT TIN( EO4.0O ARRIVAL DATE DEC 21 1971

L04. E4S,gZ VL $8,159 6AL

LOP 35.01 VP 22.551GAP

GP -g.87 ZAL ?$,38 ZAP

DISTANCE 414.451

I.T0 AZL gO,S/ HCA 150.09 IRA

4.15 AZP 85,42 TAL 10.94 TAP

82,04 ST8 178,01ZAE 121,79 ETE

EARTH TO HAl8

185.41 ECC ,18425 INC ,GGSS Vl 29,375

161.03 RCA 151.25 APO 219,57 V2 23.321

187.37 ZAC 92,03 ETC 273.79 LVI -S.38

DLA "20.14 RAL 130,12 RAD 163?.1 VEL 11,350 PTH S.38 VHP 2.844 DPA "$1.51 RAP 805.95 [CC 1.1341

L-I TIN[ INJ LAT IHJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2158,41 -9.21 ST.gS 178._2 151.89 14 47 13 1536.4 8.14 58.22

2317.OS -5,27 56.41 181.99 130,01 15 40 4 2367,| 10.80 38.50

2130.24 -I,4D 40.20 184.91 124.15 17 4 41 1150.2 12,41 20.46

1829,51 1,71 iS.IS 186.85 119.81 IS 85 49 828.3 13.71 $58,37

1524.59 2.9? 557.59 187.55 118.14 20 5 12 524,6 14.24 336.23

1303.79 1.71 340.66 186.85 119.81 21 9 55 303.8 13.71 319.74

1177.DG -1.40 329.12 184.91 124.13 21 48 14 177.1 12.41 309.38

DIFFERENTIAL CORRECTIONS

TOE -.2157 TRA -.0042 TC3-5.6516 BAU .6387

RD[ -.1518 RRA .1781 RC3-1.2080 FAU .26153

FOE .1438 FRA 2.5826 FC-27.3873 DiP 5356

80[ .2838 BRA .1786 BC3 5.7792 FSP 2493

LAUNCH DATE MAY 31 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3278.3 SGR 847.1 SG3 1459.8 ST 22.0 SR 16.2 88 21.2

RRT .8588 RRF .9|48 RTF .9337 CRT .9231 CRS *.1925 CST .1096

SG8 3385.9 R23 .1939 813 .9396 LSA 26.9 NSA 21.5 8SA 3.2

8G1 3359.3 SG2 423.9 THA 12.71 ELI 26.9 EL2 5.1 ALF 35.62

FLIGHT TIHE 206.00

DISTANCE 478.669

1.64 AZL 90.61HCA 151.24 SMA

4.00 AZP 89.46 TAL 10.56 TAP

80.39 ET$ 177.64 ZAE 121.98 ETE

HELIOCENTRIC C(_IIC

RL 151.87 LAL .00 LOL 248.92 VL 32.]64 GAL

RP 217.26 LAP -.30 LOP 40.16 VP 22.500 GAP

RC 167.446 GL -6.89 GP -10.20 ZAL 77.02 ZAP

PLANETOCENTRIC CON|C

C3 8.241VHL 2.871DLA -19.38 RAL 330.56 MAD 8837.] VEL 11.329 PTH 6.38 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50,00 14 3 21 2551.89 -9.98

60.00 15 5 53 2385.62 -6.08

70.00 16 24 57 2/53.19 -2.28

80.00 17 39 24 1657.60 ,75

90.00 19 32 57 1555.79 1.97

100.00 20 42 15 1332.07 ,75

110,00 21 24 23 1200.00 -2.28

OIFFERENT ! AL CCRRECTIONS

TOE -.1988 TRA .0202 TC3-5.9357 BAU ,8684

RDE -.1412 RRA .1834 RC3-1.2554 FAU .25908

FDE .2477 FRA 2.8019 FC'27.2178 DIP 5843

BD[ .2439 BRA .1845 BC3 6.0670 FSP 2480

LAUNCH DATE MAY 31 1971

ARRIVAL DATE DEC 23 1971

EARTH TO MARS

185.50 ECC .18449 INC ,8133 Vl 29.375

161.79 RCA 151.27 APO 219.72 V2 25.288

187.13 ZAC 91.75 ETC 273.67 LVI -2.88

2.851 DPA -31.74 RAP 305,44 [CC 1.1556

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.64 178,56 136.77 ]4 45 53 1551.9 8.41 52.88

57.38 182.27 129.92 15 45 38 1385.6 lO.O0 39.4t

41.40 185.15 124.0g 17 O 50 1153.2 11.37 21.72

20.85 187.04 119.85 18 30 21 657.6 12.84 .OZ

359.33 187.71 118.22 19 58 53 555.8 13.35 338.08

342.22 187.04 119.85 21 4 27 332.1 12,84 321.39

330.32 185.15 124.09 21 44 23 200.0 11.37 310.64

MID-COURSE EXECUTI(_I ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3431.2 $GR 865.7 863 1432.1 ST 20.5 88 15.3 88 22.0

RRT .S70I RRF .9240 RTF .9371 CRT .9219 CR8 -.1154 CST ,1735

868 3538.7 823 .lgST R13 ,9425 LEA 25,3 MIA 22.0 8SA 3.3

861 5514.1 SG2 416.6 THA 12.56 ELI 25.1 EL2 4.8 ALF 38.05

FLIGHT TIME 208,00 ARRIVAL DATE DEC 23 19T1

HELIOCENTRIC CONIC

RL 151.67 LAL .00 LOL 246.92 VL 52.170 GAL

RP 237.81 LAP -.25 LOP 41.30 VP 22.465 GAP

RC 169.992 GL -8.27 GP -10.54 ZAL 77.17 ZAP

PLANETOCENTRIC CONIC

C3 8.2t8 VHL 2.86? DLA -18.57 RAL 330.99 RAD 5637.I VEL 11.328 PTH 6.38 VHP

DISTANCE 482.855 EARTH TO MARS

1.58 AZL 90.51 HCA 152.38 8NA 185.59 ECC .18476 INC .5573 Vl 29,373

3.85 AZP 89.51TAL 10.16 TAP 162,55 RCA 151,30 APO 219.88 v2 23,249

78,80 [T8 177.28 ZA( 120.21 ST[ 186.89 ZAC 91.44 ETC 273.55 LVI -2,39

2.860 DPk -32,18 RAP 304.98 ECC !.1352

INJ LO'IG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

19.36 178.90 136.62 14 44 25 1568.4 7,58 53.58

58.33 182.57 129.80 15 43 2 1405,3 9.15 40.38

42,66 185.39 124.02 18 56 47 1177.3 10,69 23,03

22.48 107.23 119,86 18 24 42 887.0 11.92 1.72

1,13 187,89 118.27 lg 52 24 588.0 12.41 339.98

343.83 187.23 119.86 20 58 48 361.5 11.92 323.08

331.58 185.3g 124.02 21 40 20 224.1 10.89 311.9S

MID-COURSE EXECUTION ACCURACY ORBIT OETERflINAT]ON ACCURACY

3GT 3583.6 SGR 888,3 863 1422,7 8T 18.8 $R 14.4 33 83,1

RRT ,8108 RRF .8327 RTF ,_.88 CRT .9197 CR8 -,UStl C|! .2188

8GB 3893,5 823 ,1988 813 ,9450 LSA 24.8 NIA 21.8 SSA 3,3

861 3870.6 362 410.2 THA 12.44 ELI 23,2 EL2 4.8 ALF 34.80

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 14 1 38 2368.41 -10.80

60.00 15 2 57 2405.28 -8.94

70,00 18 20 29 2177.32 -3.20

80.00 !? 53 15 1867.01 -,25

go.o0 19 25 58 1588.02 ,93

100.OO 20 36 7 1361.48 ".25

110.00 21 19 56 1224.14 °3.20

DIFFERENTIAL CQRRECTION3

TD£ -.1794 TRA .0451 TC3-8.2202 SAU ,S983

ROE -.1302 RRA .1888 RC3-1.$048 FAU .25530

FOE .3500 FRA 8.6409 FC-27,0003 88P 5921

80E ,221? ERA .1941 8C3 6.3555 FSP 2463

LAUNCH DATE MAY 31 1971 FLIGHT TIME 210,00

HELIOCENTRIC CONIC DISTANCE 487.037

RL 1Sl,8? LAL ,00 LOL 248,92 VL 32.175 SAL 1,32 AZL 90.50 HCA 133.33 IRA

RP 217,97 LAP -.22 LOP 42.44 VP 22,429 GAP 3.?0 AZP 89.53 TAL 9.TS TAP

RC 1T2.547 GL -5,80 6P "10,90 2AL 78.34 EAR 77.25 ET$ 176.86 ZAE 118,45 ETE

PLANETOCENTRIC CONIC

ARRIVAL DATE DEC 21 1911

C3 8.200 VHL 2.863

LNCH AZNTH LNCH TIME

SO.DO 13 39 40

60,DO 14 59 46

70.00 18 15 46

80.00 I? 46 31

90.00 19 16 41

100,00 20 29 43

llO,O0 21 13 13

DIFFERENTIAL CORRECTIONS

TD£ *.1350 TRA .0709 TC3-6.SD06 OAU .?280

ROE -.1180 RRA .1945 RCS-1.3SG6 FAU .25336

FDE .4GS? FRA 2.6?60 FC-2G.?501BSP 6216

606 .1948 ERA .2070 BC3 G.6410 F3P 2444

EARTH TO MARS

]83.?0 ECC ,18506 IMC .4877 Vl 28.375

163,29 RCA 151.33 APO 220.06 V2 25,209

186.61 ZAC 91.11 (TC 2?3,44 LV! -1.89

OLA -17.70 RAL 331.42 RAO SSST,I V[L !1.328 PTH S.SS VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ T|N[

2386.03 -11.6? 70.12 179.26 136.46 14 42 48

2426,1? -?,85 5g,34 182.88 12g.66 |3 40 13

2202.78 -4.17 43.99 183,85 123.93 16 52 2g

1917.69 -I.29 24.14 187.44 119.83 18 18 49

1621,43 *.14 2,99 188,07 118,28 1g 45 43

1392.16 -1.29 345.51 187.44 I1g.83 20 52 55

1249.58 -4.1? 332.gl 185.65 123.93 21 36 2

MID-COURSE EXECUTION ACCURACY

$GT 3?38.g SGR 909.0 8G3 1412.2

RRT .8905 RRF .9408 RTF .g423

$GB 384?.8 R23 .2018 813 .9472

$61 3826.6 SG2 404.1 THA 12,36

2,872 OPA -32.63 RAP 304,57 [CC 1.1348

PO CST TIN INJ 2 LAT INJ 2 LONG

IS86.0 8.70 $4.33

1426,2 8.25 41.40

1202.8 9.73 24.40

917.T 10,94 3.47

621.4 11.42 341.g3

392.2 10.94 324.64

24g.6 g.75 313.32

ORBIT OETERNINATION ACCURACY

ST 18.8 3R 13.4 $8 24.G

CRT .9153 CR8 .0051 C$T .2464

LSA 25.3 MIA 20.1 8SA 3.4

ELI 20.9 EL2 4.3 ALF 38.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE NAY 31 1871

HELIO£EHTRIC CQNlC

RL 151.67 LAL .DO

RP 216.33 LAP ",19

RC 173.114 GL -4.Ge

PLANETOCENTRIC CONIC

C3 8.185 VML 2.111

LNCH AZMTH LNCH TIME

80.00 13 5Y $0

60.00 14 5G 20

70.00 11 10 45

tO.DO 17 40 10

90.00 IR 11 I!

IO0.0O 20 23 t

FLIGHT TINE 612.00 ARRIVAL D4T( DEC 28 1971

DISTANCE 481.110 EARTH TO MARS

LOA. 148.91 VL 38.133 GAL t.46 AZL 90.43 MCA IS4.S8 SNA 105.01 [CC .ISSSR INC .4327 Vl 20.375

LOP 45.58 VP It.393 GAP 3.$5 AZP 8g.61 TAL 9.$5 TAP 164.02 RCA 151.56 APO E10.15 V2 tS. tll

GP °11.30 IAL 79,05 ZAP 75.74 IT| 176,43 ZA[ IIS,?5 ETE 186.43 1AC 9O.?S (TC 2?3.34 LVI -I.3|

OLA "1G.78 RAL 331.84 RAD S837.1 VEL 11.327 PTH 1.38

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2504.89 -IS.SO 70.95 179.52 13S.27

1448.40 "|,01 i0,43 183.20 129.4R

2219.83 -5,|9 49.41 103,91 123.81

1949,70 "t,37 t9.91 leT.IS 119,77

riSe. IS "l.t7 4,iS 188,28 110.65

1464.65 -!,37 547,t8 lS?.Sl !19,??

VNP !o18| DPA -33.11 RAP 304.20 ECC t.1347

INJ TIME PO CST TIN INJ 2 LAT INJ I LONG

14 40 34 1604.9 S.76 55.13

15 37 9 1448,4 7.28 42.49

18 47 55 1119.S I.TG 23.09

18 12 40 949,8 9,S1 S,)O

19 38 4? 555,! 10,37 $d3,95

EO 46 46 424,3 9,91 316.17

liD,DO 21 10 IE IE?S,45 -l,l|

DIFFEREMT I AL COIRECTION8

TDE -,129l TRA .Dill TC3"i,f??D iAU .75?1

ROE -.lOST RRA ,|DOS RCS'l,4OiD VAU *64975

FOE ,5730 FRA 2,TOSS FC-E9.4150 lip 6496

BOG .1684 8RA .2224 DC3 9,9219 FSP 2419

LAUNCH DATE NAY 31 1971

$34.36 105,91 !!),|1 El 31 El

MID'COURSE EXECUTION ACCURACY

8GT $891,5 8GR 633.1 803 1397,8

RRT ,SIRE RR_ .9486 RTF .9446

IGB 4OOl,O RE3 .6057 R!3 ,9430

801 3981.9 802 399.0 TMA 12.29

176,5 8.71 314.76

ORBIT DETERMINATION ACCURACY

IT 14.4 IR 12,4 iS 26.1

CRT .SOTS CRS .DSS? CIT .1314

LSA 16.5 HSA 18.2 SSA 3.6

ELI lB.6 EL2 4.0 ALF 40.16

FLIGHT TIN( 214,00 ARRIVAL DATE DEC 31 1971

HELIOCENTRIC CONIC

RL 151.67 LAL .00

RP 218.69 LAP -.13

RC 177.690 _ -4.09

PLANETOCENTRIC CONIC

C5 8.176 VHL 2.888

LNCH AZNTH LNCN TIME

SO.DO 13 55 4

60.00 14 52 56

?0.00 16 8 24

80.00 17 33 8

90.00 19 S 20

iO0.OO 20 16 0

110.00 2t 4 50

DISTANCE 495.395 EARTH TO MARS

LOL 248.92 VL 36.190 GAL 1.40 AZL 90.36 HCA 155.80 SNA 185.92 ECC .18575 INC .3626 Vl 29.375

LOP 44.72 VP 22,350 GAP 3.41 AZP 89.67 TAL 8.93 TAP 164.73 RCA 151.39 APO 220.45 V2 28.129

GP -11.72 ZAL 79.74 ZAP 74.29 ETS 175.98 ZAE 115.08 ETE 186.22 ZAC 90.35 ETC 273.25 LVI -.86

DLA -15.79 RAL 332.26 RAD 6637.1 VEL 11.327 PTH 6.38

L-! TINS INJ LAT |NJ LONG INJ RT ASC INJ AZNTH

2625.10 -13.89 71.85 179.99 136.05

2472.11 -9.84 61.60 183.52 129.26

2258.10 -6.26 46,91 186.19 i23.64

1993.47 -3.51 27.76 187.89 119,67

1692.50 -2.43 6.96 188,49 118.18

1457.94 -3.51 349.13 187.89 119.67

1304.91 -6.26 335.82 186.19 123.64

VHP 2.901 OPA -33.60 RAP 303.88 (CC 1.1346

INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

14 38 49 1625.1 4.75 55.98

15 33 49 1472.1 6.28 43.64

16 43 2 1258.1 7.69 27.$6

18 6 12 983.5 8.82 7.20

19 31 33 692.5 9.26 $46.04

20 40 18 457.9 8.82 328.5?

21 26 35 304.9 7.69 S16.28

DIFFERENT IAL CORRECTIONS

TOE -.0964 TRA .1229 TC3-7.0494 DAU .7865

RDE -*0920 RRA .2074 RC301.4639 FAU .24563

FDE ,6931 FRA 2.7333 FC-26.0307 DSP 6778

8DE .1353 8RA .2411 BC3 7.1958 FSP 2390

MID-COURSE EXECUTION ACCURACY

SGT 4041.8 SGR 959.8 SG3 1382.2

RRT .9071RRF .9550 RTF ,9460

SGB 4154.2 R23 .2105 R13 .9505

SGI 4135.4 SG2 394.9 THA 12.27

LAUNCH DATE HAY 31 1971 FLIGHT TIN£ 216.00

HELIOCENTRIC CONIC

RL 151.87 LAL .DO

RP 219.06 LAP -.11

RE 180.275 GL -3.23

PLAN(TOCENTRIC CONIC

C3 8.172 VHL 2.838

LNCH AZNTH LNCH TIME

SO,OR 13 52 21

60.00 14 48 31

TO,DO 15 39 39

80.00 17 25 43

90.00 18 55 6

tOO,DO 20 8 35

110.00 20 39 6

DIFFERENT IAL CORRECTIONS

?DE -.0610 TRA .1481 TC3-7.3140 BAU ,SI$2

ROE -.0776 RRA ,2143 RC3o1.3229 FAU .24183

FDE ,8100 FRA 2.?483 FC-15,6199 DSP 7047

9DE .9967 BRA .2804 2C3 ?.4709 FSP 2355

DISTANCE 499,570

LOL 248.82 VL 32.197 GAL 1.33 AZL 90.29 HCA 156,93

LOP 45.83 VP 22.323 GAP 3.27 AZP 89.74 TAL 6.51

GP -12.18 ZAL 80.46 ZAP 72.88 £T$ 175.51 ZAE 113.44

DLA -14.72 RAL 332,65 RAD 6637,1 VEL 11.326 PTH 6.38

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZNTH

2646.82 -14.63 71.82 180.37 135.79

2497,48 "10.93 62.85 183.86 129,04 15

2288,34 -7,40 43.51 186.48 123.44 16

2018.98 -4.70 29.72 188.14 119.52 17

1730.59 -3,66 9.09 188.72 118,06 19

1493.45 -4.70 351.05 188.14 119,5l 20

t335.16 -7.40 337.43 186.48 123.44 21

NID-COURSE EXECUTION AccuRACY

3GT 4194.6 $GR 959,7 $03 1383.1

RRT ,9144 RRF ,9612 RTF ,_.76

6GB A309.0 R23 .2152 RI3 .9520

SG1 4292.0 801 391.5 THA 11,28

LAUNCH DATE NAY 31 1971 FLIGHT TINS 218.00

HELIOCENTRIC CONIC

RL 151.87 LAL .DO

RP 219.43 LAP ".08

RC 182.871GL -2,30

PLANETOCENTRIC CONIC

C3 8.174 VHL 2.838

LNCH AZNTH LNCH TIME

5O.OD 13 49 16

60.OO 14 44 2

?O.OO 15 53 27

80.00 17 17 49

90.00 18 46 24

IOD.DO 20 O 40

110.00 20 52 54

DISTANCE 503.741

LOL 248.92 VL 32,204 GAL 1,27 AZL 90.60 HCA 138.06

LOP 46.98 VP 22.288 GAP 3.12 AZP 89.81 TAL 8.08

GP "12.67 ZAL 81.20 ZkP 71.53 ETS 175.00 ZAE 111.83

OLA -13.58 RAL 333.03 RAD 6637.1 VEL 11.325 PTH 6.38

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH

2670.24 -15.79 73.87 180.76 135.49

2524.71 -12.09 64.21 184.21 128.74

2320.59 -8.61 50.23 186.78 123.18

2056.56 -5.96 31.80 188.40 119.31

1770.76 "4.94 !1.35 188.95 117.88

1531.03 "5.96 353.17 188.40 119.31

1367.41 -8.61 339.14 186.78 123.18

DIFFERENT IAL CCRRECTIONS

TOE -.0202 TRA .1748 TC3-7.5690 BAU .8450

ROE -.0622 RRA .2223 RC3-1.5846 FAU .23742

FOE .9276 FRA 2.7673 FC-25.1463 OSP 7329

BOG .0654 BRA .2828 BC3 7.7331 FSP 2320

ORBIT DETERMINATION ACCURACY

ST 12.0 SR 11.5 SS 28.1

CRT .8914 CRS .0462 CST .1543

LSA 28.2 MSA 18.9 88A 3.7

EL1 16,1 EL2 3.8 ALF 43.10

ARRIVAL DATE JAN 2 1972

EARTH TO MARS

SNA 186.04 ECC .18613 INC .2849 Vl 29.378

TAP 165.44 RCA 151.41 APO 220,67 V2 25.089

ETE 186.01 ZAC 89.92 ETC 273.17 LVI -.32

VHP 2.918 DPA "34,il RAP 303.61 ECC 1,1348

INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

14 36 28 1646.8 3,66 $6.89

30 8 1497.5 5.14 44.86

37 48 1188.3 6,$6 28.97

$9 22 1019.0 7.65 9.19

23 57 730.6 8.08 348.22

33 28 493.5 7.65 330.$6

21 21 333.2 6.$6 317,89

ORRIT DETERMIHAT|ON ACCURACY

ST 9,9 6R 10.3 $6 30.2

CRT .8459 CR$ ,0271 C$! -.UZRZ

LSA 30.2 N$4 13.7 8SA 3.9

ELI 13.7 EL2 4,0 4LF 46.43

ARRIVAL DATE JAN 4 1972

EARTH TO NAR$

SNA 160,17 (CC .16655 INC ,2015 Vl 29.379

TAP 166.14 RCA 151.44 APO 120.90 V2 25,046

ETE 185.50 ZAC 8g,44 ETC 273.09 LVI .25

VHP 2,937 OPA -34,66 RAP 303.40 ECC 1.1349

INJ TIRE PO C$T TIN INJ 2 LAT INJ 2 LONG

14 33 49 1670.2 2.48 $7.88

15 26 6 1524.? 3.94 46.17

16 32 8 1320.6 5,34 30.67

17 52 5 1056.6 6.41 11.29

19 15 55 770.8 6.83 330.50

20 26 1! 531.0 6.41 332.66

21 15 41 367.4 S,34 319.59

ORBIT DETERNINATION ACCURACY

ST 8.7 SR 9.4 SS 52.5

CRT .7194 CRS -.0318 CST -.3720

LSA 32.7 MSA 11.6 9SA 4.2

ELI 11.9 EL2 4,8 ALF 48,04

NID-COURSE EXECUTION ACCURACY

$GT 4343.1 SGR I023.0 SG3 1346.1

RRT .9209 RRF .9669 RTF .9489

SGB 4461.9 R23 .2204 R13 .9333

SG1 4444.9 SG2 389.6 THA 12.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE NAY _1 15T1

NELIOCEMTSlC CONIC

RL 151.87 LAL .O0

RP 218,80 LAP ".04

RC 185.4T5 GL -1.|8

PL4NETO¢ENTRIC CONIC

¢3 8.183 VHL !,8tl

LNCH AZMTH LNCM TIN[

50.00 13 45 52

60.00 14 39 5

70.00 15 46 44

80.00 17 9 21

90.00 18 37 8

100.00 19 52 13

110.00 20 46 10

PLIGHT T|M( ZeO.0O ARRIVAL D4TE JAM S loft

OIITANCE $0?,909 EARTH TO MARl

LOL 248.9t VL 3t.tlt GAL 1.E0 AZL 90.11HCA 150,|0 8MA JSI,SO ECC .10699 IRE .tOT3 Vl EO. STI

LOP 48.10 VP 22.253 GAP 2.98 AZF 89.90 TAL 7,64 TAP 166.32 RCA 151,46 APO 221.13 V2 ES.DOT

GP -13.28 ZAL 81,9| ZAP '/'0.23 ET3 174.45 ZAE 110,26 ETE ISS,30 ZAC 86.91ETC 273.03 LVI .85

DLA -1t.35 RAL 333.38 RkO 6637,1VEL 11.317 PTM 1.38 VHP 2.953 OFA -35.25 RAP 303.24 Ecc t,134T

L-I TIME INJ LAT 1NJ LONG 1NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2695.58 -IT.02 ?S.D3 161.16 135.13 14 30 47 1395.8 1.21 58.83

2534.05 -13.34 65.69 184.57 128.39 15 21 39 1554.1 2.65 47.58

2355.15 -9.89 52.00 107.09 122.86 16 25 59 1355.1 4.03 32.49

20g8.54 "7.29 34.03 188.67 119,03 IT 44 18 1096.5 5.08 13.51

1813.32 -6,29 13.?5 189.2l 117,83 lg ? 22 813.3 5.48 352,90

15T1.01 "?.29 355.39 188.67 119,03 20 18 24 571.0 5.08 334.87

1401.97 -9.89 341.00 187.09 122.86 21 9 32 402.0 4.03 321.40

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .0273 TRA .1991 TC5-7.8207 BAU .8744 SGT 4493.2 SGR 1059.9 SO3 1325.8

ROE -.044T RRA .2302 RC3-1.6513 FAU .25291 RRT .9270 RRF ,9720 RTF .9502

FOE 1.0586 FRA 2.?878 FC-24.6418 9SP 7615 SOB 4616.5 R2S .2253 813 .9545

BDE .0524 8RA .3043 0C3 7.9931 FSP 2288 SG| 4600,2 $02 388.2 THA 12.42

LAUNCH DATE MAY 31 1971 PLIGHT TIME 222.00

HELIOCENTRIC CONIC DISTANCE 512.075

RL 151.67 LAL .DO LOL 248.92 VL 32.220 GAL 1.13 AZL 90.01HCA 160.30

RP 220.18 LAP -.OO LOP 49.22 VP 22.219 GAP 2.84 AZP 89.99 TAL 7.19

RC 188.089 GL -.12 GP -13.82 ZAL 82.73 ZAP 68.99 ETS 173.87 ZAE 108.72

PLANETOCENTRIC CONIC

C3 8.200 VHL 2.864 DLA -11.01RAL 333.70 RAD 6637.1VEL 11.328 PTH 6.38 VHP

LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME

13 41 57 2723.12 -18.54 78.3! 181.58 |34.7| 14 27 2|

14 33 35 2585.82 -14.67 67.31 184.95 127.97 15 16 41

15 39 24 2392.34 -11.25 54.09 187.42 122.46 16 19 16

17 O 14 2139.31 -8.39 36.42 188.96 118.68 17 35 55

18 27 12 1858.71 -7.71 16.32 189.48 117,29 18 58 11

19 43 6 1615.78 -8.69 35?.79 188,96 118.68 20 9 59

20 38 50 1439.16 -11.25 343.01 187.42 122.46 21 2 49

CORRECTIONS MID-COURSE EXECUTION ACCURACY

TC3-8.0547 BAU .9020 SGT 4638.9 SGR 1101.0 SO3 1303.1

RC3-1.7195 FAU .22T75 RRT .9520 RRF .9765 RTF .9509

FC-24,0444 BSP 7893 SGB 4767.8 R23 .2317 R13 .9553

8C3 8.2382 FSP 2246 SGf 4751.9 $02 389.8 TMA 12.56

FLIGHT TIME 224.00

DISTANCE 518.233

LOL 248.92 VL 32.228 GAL 1.07 AZL 89.90 HCA 161.42

LOP 50.34 VP 22.185 GAP 2.70 AZP 90.10 TAL 6.74

GP -14.48 ZAL 83.51 ZAP 67.80 ETS 173.23 ZAE 107.21

LNCN AZMTH

50.00

60.00

70.00

80.00

90.O0

100.00

110.00

DIFFERENTIAL

TOE .0818 TRA .2260

RDE -.0256 RRA .2402

FDE 1.1917 FRA 2.7816

BD[ .0855 ERA .3898

LAUNCH OATS MAY 31 1971

HELIOCENTRIC CCNIC

RL 151.67 LAL .00

RP 220,35 LAP .03

RC 190.Y11 GL 1.14

PLANETOCENTRIC CONIC

C3 8.228 VHL 2.868 DLA -9.55 RAL 333.99 RAO 6637.1VEL 11.329 PTH S.38 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ L(_NG INJ RT ARC INJ AZMTH INJ TIME

50.00 13 37 31 ZTS3.2D "18.7S ?7.73 182.01 134.20 14 23 24

80.00 14 27 27 2620.39 -16.11 69.09 185.34 127.45 15 !1 8

70.00 15 31 20 2432.61 -12.72 56.30 187.77 121.97 |6 1! 52

80.00 18 50 19 2185.34 -10.19 39.02 189.26 118.22 17 26 44

90.00 18 16 27 1907.41 -9.22 19.10 189.77 116.85 18 48 15

!00.00 19 33 1! 1659.81 -!0.19 .39 189.26 118.22 20 0 51

110.00 20 30 46 1479.43 "12.72 345.21 187.77 121.9T 20 55 25

DIFF£R£NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1418 TRA .2486 TC3-8.2771 8AU ,9310 SOT 4785.6 SGR 1148.0 SO3 1277.1

ROE -.0050 RRA .2498 RC3-1.7923 VAU .22232 RRT .9368 RRF ,9805 RTF ._117

FOE 1.3209 FRA 2.7684 FC-23.3919 83P 8159 8G3 4919.0 823 .2371RI3 .3552

SOS .1419 ERA .3524 8C3 8.4690 FSP 2199 SOl 4903.3 SO2 391.Y TNA 12.73

LAUNCH DATE MAY 31 1971 FLIGHT TIN[ 226.00

HELIOCENTRIC CONIC DISTANCE 520.330

RL 151.4T LAL .00 LOt. 248.92 VL 32.237 G&L 1.00 AZL 89.77 HCA 112.53

RP 280.93 LAP .07 LOP 31.45 VP 82.150 GAP 2.5? AZP 90.22 TAL G.2g

RC 193.341 GL 2.55 GP -15.22 ZAL 84.31 ZAP 68.6T ETS IT2.53 ZAE 105.74

PLANETOCENT81C CONIC

C3 8.289 VHL 2.878

LNCM AZMTM LMCH T|ME

50.00 13 32 26

60.00 14 20 35

TO.OD IS 22 23

80.00 16 39 2T

90.00 18 4 44

100.00 19 22 19

110.00 20 21 50

DLA -7,93 RAL 334.22 RAD 3637.1 VEL 11.331 PTH t.38

L-I TIME INJ LAT _NJ LONG INJ RT ASC INJ AZMTH

2786.26 -21.34 79.33 182.47 133.59

2638.24 -17.67 71.08 185.76 126.83

2478.49 -14.28 58.73 188.14 121.33

2255.24 -11.78 41.87 189.60 117.64

1960.08 -10.83 22.14 190.09 !18.28

1709.71 -11,78 3.24 ISg. SO !17,64

1523.31 -14.28 347.65 188.14 121,33

DIFFERENTIAL CCRRECTION8

TOE .2130 TRA .2712 TCS-8.4821 BAU .9802

ROE .0193 RRA .2609 RC3-1.8702 FAU .21660

i_E 1.4674 _RA 2.7549 FC-22.6777 9SP 8442

BDE .2139 BRA .3763 9C3 8.6839 FSP 2153

MID-COURSE EXECUTION ACCURACY

SGT 4926.9 SGR 1197.4 303 1250.2

RRT .9407 RRF .9840 RTF .9523

SG9 50?0.4 RZ3 ,2428 R!3 .9568

801 5054.g SG2 396.0 THA 12.g6

ORBIT DETERNINATION ACCURACY

8T g.5 SR 8.5 SS 53.2

CRT .5034 CR3 -.1348 CST -.7303

LSA 35.9 NSA 9.5 SSA 4.5

EL| 11.1 EL2 6.3 ALP 38.81

ARRIVAL DATE JAN 8 1972

EARTH TO MARS

SMA 186.43 ECC .18745 INC .0000 Vl 29.375

TAP 167.50 RCA 151.49 APO 221.38 V2 24.966

£TE 185.40 ZAC 88.33 ETC 272.97 LVI 1.49

2.982 OPA -35.88 RAP 303.14 ECC 1.1350

PO CST TIN INJ 2 LAT [NJ 2 LONG

1723.1 -.17 60.08

1585.8 1.26 49.09

1392.3 2.61 34.43

1139.3 3.64 IS.ST

858.7 4.03 355.45

613.8 3.64 337.23

439.2 2.81 323.33

ORBIT DETERMINATION ACCURACY

ST 12.7 SR 7.9 SS 38.1

CRT .3971CR8 -.2984 CST -.9043

LSA 39.9 MSA 7.8 SSA 4.8

£L1 13.3 EL2 7,0 ALF 19.4!

ARRIVAL DATE JAN 10 1972

EARTH TO MARS

SNA 188.57 [CO .18794 INC .0979 VI 29.373

TAP 168.16 RCA 151.51APO 221.64 V2 24.923

ETE 185.20 ZAC 8T.68 (TC 272.93 LVI 2.17

3.00g OPA *36.57 RAP 303.10 ECC !.1354

PO CST TIM INJ 2 LAT INJ 2 LONG

1753.2 -I.09 61.34

1620.4 -.26 30.74

1432,6 1.08 3B.54

1185,3 _.09 IB.40

g07.4 2.47 358.18

659.8 2.0g 33g. YY

4T9,4 1.08 325.43

ORSlT DETERMINATION ACCURACY

ST IT.6 SR 7.8 8| 41.0

CRT .4499 CR| -,4951 CRT -.95|9

LSA 44.5 NSA 6.8 88A 4.?

ELI 18.0 EL2 6.8 4LF 13.13

ARRIVAL DATE JAN 12 1872

EARTH TO MARS

8HA !tG.72 ECC .18845 INC .2258 VI 28,371

TAP 161.12 RCA 151.53 APO 221.90 V2 24.884

[T[ 185,01 ZAC 86.95 ETC 272.89 LVl 2.81

VHP 3,038 DPA -37,32 RAP 303.12 ECC 1.1381

INJ TIME PO CST TIN JNJ 2 LAY INJ 2 LONG

14 18 53 1786.3 -3,35 62.72

15 4 53 1658,2 -1.g3 $2,55

16 3 40 14T6,8 -.80 38.83

17 16 43 1235,2 .40 21.14

18 37 24 960.1 .78 1.12

19 50 49 T09.? .40 342.$1

20 47 13 523,3 -.60 32?.74

ORBIT DETERMINATION ACCURACY

ST 23.g SR 8.3 88 44.4

CRT .5925 CR8 -.8g10 CST -,9705

LSA 50,S MS4 8.9 SSA 3.8

ELI 24,4 EL2 6.S ALF 12.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE NAY $1 1971

NELIOCEMTtlC CONIC

RL 151.97 LAL ,DO

RP 221.31 LAP .10

RC 195.978 GL 4.13

PLANETOCENTRIC CONIC

C3 8,326 VML E.SS5

LNCM AZNTH LNCM Yll_

50.00 13 2D 36

60.00 14 12 47

TO.DO 15 12 25

8O.OO 19 27 27

go,oo 11 51 49

100.00 19 ID 19

FLIGHT TIME 228.00 ARRIVAL DATE JAN 14 IS72

DISTANCE 524.542 EARTH TO HAtS

L_ tAD.92 VL 32.249 6AL .93 AZL 89.63 HCA 163.D4 8HA 186,RS [CC .18098 INC .3887 Vl 29,371

LOP 52.56 VP 22,117 GAP 2.43 AZP go,s5 TAL 5.83 TAP 169.47 RCA t51.55 APO 222.18 V2 24.842

6P -12.05 ZAL 85.11 ZAP 85.61 ETI 171.77 ZAE 104.30 ET[ 184.81 ZAC 86.13 [TC 272.87 LVI 3.?3

DLA -6.19 RAL 334.40 RAD 6837.2 V[L 11.333 PTH 6.38 VHP 3.0TO DPA -38.15 RAP 303,22 [CC 1,1570

b-I TIME INJ bAT INJ LONG ]HJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ R LONG

2822.84 -23.04 81.13 102.97 132.85 t4 13 39 1822.S -5.18 D4,25

2699.98 -19.36 73,32 186.22 126.08 14 37 47 I?OO.O -3,T? 54.55

2524.67 -13.g? 61.44 188.32 120,90 15 34 29 1524.? -2.44 4i.34

2289,77 o13.48 43.03 189.97 116.90 17 S 39 1289.8 -!.45 24.13

2017.52 -12.54 23,49 190.45 115.56 18 25 27 1017.5 -1.08 4.32

1764.24 -13.48 6.39 189,97 116.90 19 39 43 ?64.2 -1.45 345.50

110.00 20 !1 51 1571.49 -15.97

DIFFERENTIAL CCRRECTION$

TD[ .2935 TRA .2927 TCS"D.6?3? BAU .9898

ROE .0463 RRA .2733 RC301.g575 FAD ,21102

FOE 1.6124 FRA 2.?365 FC-21.9414 BSP 8728

DOE .2971 ERA .4006 BC3 8.2919 FSP 2107

LAUNCH DATE MAY 31 1971

350.36 188.36 12O.DO 20 36 2 571.3 -2.44 330.26

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5073.2 DGR 1250.2 $63 1223.3 8T 31.3 SR 9,5 Ss 46.0

RRT ,9443 RRF .9871RTF .9529 CRT .7305 CR8 -,8342 CST -.9748

$GB 3226.9 R23 .2479 RI3 .9576 LSA 57.5 MSA ?.S SSA 3.D

361 5211.3 8G2 402.9 THA 13.26 EL! 32,1 EL2 6,4 ALF 13.06

PLIGHT TIM( 23D,00 ARRIVAL DATE JAN 16 1972

HELI(X[NTRIC CCNIC

RL 151.67 LAL .OD

RP 221.69 LAP .14

RC 198.621GL 5.91

PLANETOCENTRIC CONIC

C3 8.405 VHL 2,899

LNCH AZNTH LNCH TIME

50.00 13 19 50

60.00 14 3 55

70.02 15 1 10

80.00 16 14 1

gO.SO 17 37 26

100.00 18 56 53

110.00 20 O 36

DISTANCE 528.690 EARTH TO NARD

LOL 248.92 VL 32,255 GAL ,85 AZL 89.47 MCA 164.74 SNA 187.02 [CC ,18954 INC .8282 Vl 29.575

LOP 53,66 VP 22.083 GAP 2.29 AZP 90,31TAL 5.36 TAP 170.11RCA 151.57 APO 222.46 v2 24.801

GP -16.99 ZAL 85,93 ZAP 64.62 ETS 170,93 ZAE 102.89 ETE 184.61Z_C 85.20 ETC 272.85 LVI 4.62

DLA -4,23 RAL 334.52 RAD 6637,2 VEL 11.336 PTH 6.39

L-I TIN[ INJ LA1 INJ LONG INJ RT ASC INJ AZMTH

2863.63 -24.92 83.21 183.51 131.94

2746,38 -21.20 75.86 186.73 125.12

2578,04 -17.DO 64.50 189.02 119.64

2349.94 -15.30 49.56 190.39 115.g5

2080.74 -14.36 29.23 190.85 114.62

1824.4t °15.30 g.93 190.39 115.95

1624.86 -17.80 353.42 189.02 119.64

VHP 3.105 DPA -39.08 RAP 303.39 [CC 1.1383

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 7 33 1863,6 -7.22 65.99

14 49 41 1746.4 -5.80 56.78

15 44 9 1578,0 -4,47 44.14

16 53 !I 1549.9 "3.48 27.44

18 12 7 1020.8 -3.11 7.86

19 27 17 824.4 03.48 348.81

20 27 41 624.9 -4.47 333.05

DIFFERENTIAL CGRRECTIQOI8 MZD-COURSE EXECUTION ACCURACY

TOE .3837 TMA ,3079 TC3-2.8364 BAU 1.0101 $GT 5215.0 SGR 1323.2 863 1190.0

ROE .077! RRA .2688 RC3-2.0442 FAU .20444 RRT .k72 RRF .9097 RTF .9fl30

FOE 1.7585 FRA 2.6951 FC-21,0593 85P 8982 862 5580,3 R23 .2536 RI5 .9579

DOE .3913 ERA ,4204 BC3 9,0699 FOP 2051 861 5364.5 862 412.4 THA 13.$0

LAUNCH DATE NAY 31 1971 FLIGHT TIM( 232.00

HELIOCENTRIC CCiqllC DISTANCE 532.835

RL 151.67 LAL .DO LOt. 248.D2 VL 32.2D4 GAL ,78 AZL 89.28 NCA 165.84 SNA

RP 222.07 LAP .17 LOP 54.72 VP 22.049 SAP 2.16 AZP 90.69 TAL 4.89 TAP

RC 201,272 GL 7.94 GP -18.05 ZAL 86.76 ZAP 63,71ETS 169.99 ZAE 101.51 ST(

PLANETC_ENTRIC CONIC

C3 8.512 VNL 2,917 DLA -2,05 RAL 334.54 RAD 8637,3 VEL 11.341PTH 6,39

LNCH AZMTH LNCM TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 13 11 56 2909.51 "28.98 85.62 184.14 130,80

80.00 13 53 41 2798.45 -23.21 78.80 187.32 123.92

70.00 14 46 20 2637.73 -19.77 $8.00 189.56 118.43

80.00 15 58 49 2417.04 017,28 52,58 190,88 114.75

90.00 iY 21 13 2151.20 -IS,32 33.46 191.32 !13,42

100.00 18 41 41 1891.51 -17,25 15,95 190.80 114,75

!10.OO 19 47 47 1684.55 -19.77 358.92 18g.56 118.45

DIFFERENTIAL CORRECTIONS MIO-COQRSE EXECUTION ACCURACY

YD[ .4921TRA ,3223 TC5-8.9571 BAD 1.0478 $GT 5352.9 3DR 1399.1 165 1155.2

ROE .!139 RRA .SOD? RC3-2.1394 FAU .19766 RRT .$300 RRF .8819 RTF ._,55

FOE 1,g193 FRA 2,6444 FC-20,1033 |SP 9271 868 5552.5 R23 .2375 RI3 ,9586

90E .5051 6RA .4408 BC3 9.2090 FSP 1992 $91 5516.2 592 423.8 THA 14.03

LAUNCH DATE MAY 31 1971 FLIGHT TIME 234.00

VNP

INJ TIME

14 O 25

14 40 20

IS 32 18

16 39 S

17 5? 4

19 15 15

20 13 5!

HELIOCENTRIC CONIC DISTANCE 539,9?6

RL 151.87 LAL ,OO LOL 248,92 VL 32,273 GAL ,71 AZL 89.0? HCA 166.94 SMA

tip 222.49 LAP .21 LOP 53.66 VP 22.019 GAP 2.02 AZP 90.91 TAL 4,42 TAP

RC 203.922 6L 10,26 6P -19.27 ZAL 87.59 ZAP 62.90 ETS 168,94 ZA[ 100.|7 ETE

PLANETOCENTRIC CONIC

C3 8.659 VML 2.943 DLA ,41 RAL 334,45 RAO 6937.3 VEL 11.348 PTH 6,40 VHP

LNCH A2NTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

S0,00 13 2 3? 2961.63 -29.27 88.48 184.89 129,35 13 31 59

60.00 15 41 46 2857.48 -25.40 82.24 188.03 122.40 14 2g 24

TO,DO 14 33 32 2705.26 -21.91 72.08 192.20 116.88 15 18 37

80.00 15 41 25 2492.79 -19,36 57.23 191.48 113,19 16 22 56

gO,SO 17 2 38 2230,64 -18.40 38.38 lgl.B9 111.96 17 39 48

100.00 18 24 15 1967.2? -19.36 18,60 191.48 113.19 18 57 2

110.00 19 32 58 1752,28 -21.91 l,OO 190.20 116.88 20 2 10

DIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY

TOE *6083 TRA ,3225 TC3-9,0781 BAU 1,083_ SDT 5508,2 SGR 1495.6 $93 1122,7

ROE .1511 RRA .3106 RC3-2.26g9 FAU .19318 RRT ,0547 RRF .9939 RTF ,9567

FOE 2.0210 FRA 2.5243 FC-19.3155 8SP g399 $6B 5707,6 R23 .2515 R13 .9619

DOE ,6267 BRA .4478 8C3 9.3576 FSP 1855 SG1 56gl.4 $92 430.6 THA 14.62

ORBIT DETERMINATION ACCURACY

8T 39,8 8R 11,8 $S 51.6

CRT .8879 CR8 -.g1?4 CST -.g766

LSA 65,9 NDA D.3 98A 2.3

ELI 4D.g EL2 6,3 ALF 13,87

ARRIVAL DATE JAN 18 1972

EARTH TO NARD

187.17 ECC ,lg012 INC .7147 V! 2g.3Y5

170.74 RCA 151,59 APO 222.75 VE 24.739

184.41 ZAC 84,14 ETC 272.84 LVl 5,83

5,146 DPA -40,IS RAP 323.66 ECC 1,1401

PO CST TIM INJ 2 LAT INJ 2 LON6

1909.5 -9,50 97.95

I?98,4 -8,0? 59.31

IS37.? -6.?3 47.28

|417.0 -3.74 31.tS

IISI.2 -S.SS 11.81

891.5 -3,74 332.51

684.6 -S.73 336.20

ORBIT DETERNINATIOM ACCURACY

ST 4g.g DR 14.4 |S 55.6

CRT ,8907 CRi -.9812 C|! -.9781

LSA 75.5 NSA 9.1 8SA I.?

ELI 51.5 EL2 S.3 ALF 14.64

ARRIVAL DATE JAN 20 lg72

EARTM TO MARS

187.33 ECC ,19071 INC .82g6 Vl 29,3?5

171.39 RCA 151.$0 APO 223.05 V2 24.717

184.|g ZAC 82.92 ETC 272.85 LV! S.??

3.192 OPA -41,31 RAP 304,02 ECC 1.1425

PO CST TIN INJ 2 LAT INJ 2 LONG

196I.S -12.28 /0.21

1857.5 -10.62 62.21

1725.3 -g.25 50.A8

|492,8 -8.24 35.37

1230.S -7,86 16.30

957.3 "8.24 356.?4

752.1 "g.25 339.80

ORDIT DETERM|NATIDN ACCURACY

8T 60,5 DR 17.4 SS 58.1

CRT .924Q CR8 -.9828 CST -.9788

LDA 85.1MSA g.9 SSA 1,3

EL1 62.9 EL2 6.4 ALF 15.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE NAV 31 |lTI

HELIOCENTRIC C_1¢

RL ISI.9T LAL .00

_p 2|2.94 LAP .29

RC R08.378 GL 1|.94

PLAHETOCENTRIC CONIC

C3 0,862 VHL 2.1?7

LNCH AZNTH LNCH TIME

30.OO 12 31 53

SO.DO 13 27 44

TO.D0 14 18 12

8O.OO 15 21 5

gO.DO 18 40 59

100.D0 18 3 55

110.00 19 15 59

FLIGHT TIME 83|,00 ARRIVAL DATE JAN 2l 197R

DISTANCE S41.1tO

LOL 248.92 VL 3|,|8| GAL .63 AZL 88,62 HCA 168.03 SMA

LOP SI,TS VP E1,983 GAP 1.89 AZP 91.16 TAL $.94 TAP

GP -20.19 ZAL 88.43 ZAP U,20 ET$ 1R7.79 ZAE 90.96 ETE

EARTH TO MARl

187.49 ECC .19133 INC 1,1962 V1 2R.375

171,99 lea 1§1o62 APO 223,$9 V2 24,475

183.97 ZAC 81.51 ETC 2?2.86 LVl 8.0?

DLA 3.20 RAL 334,23 RAO 6QS?,S VEL !1,356 PTH 6,41VHP 3,246 DPA -42.6R RAP 304.51 DEC 1.14SR

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3021.62 -31.80 DI.TS 195.63 167.46 13 4:35 2021.6 -IS.D2 72.s8

2965.34 -27.81 86.37 188.92 12D,43 14 16 30 1925.3 -13.51 85.81

2782.81 -24.21 76,g2 191.02 114.86 15 2 35 1782.8 -12.10 55.08

2579.72 -21,59 62.72 192.23 111.14 16 4 3 1579.7 -11.06 40.29

2321.77 -2D.61 44,15 192,62 109.80 17 19 41 1321.8 -1D.66 21.53

2054.19 -21.59 24.08 192.23 111.14 18 38 9 1054.2 -11.08 1.66

1829.63 -24.21 5.84 191.02 114.86 I9 46 6 829.8 -12.1D 344.00

DIFFERENTIAL CCRRECTION9

TOE .7613 TRA .3261 TC3-9.0883 8AU 1.1125

RDE .2073 RRA .3292 RC3-2.3628 FAU .18435

FDE 2.2217 FRA 2.4549 FC-IB.OD79 DiP 9730

BDE .7691 BRA .4634 9C3 9.3905 FSP lOG8

MID-COURSE EXECUTION ACCURACY CRBIT DETERHINATION ACCURACY

$GT 5641.0 SGR 1594.1 SG5 1077.8 ST 74.3 SR 22.2 SS 63.3

RRT .g55g RRF .g953 RTF .9557 CRT .9506 CRS -.9921 CST -.9809

$GB 5861.9 R23 .2582 RE5 .9813 LSA 9g.6 MSA 10.6 $SA .9

SGI 5844.5 3G2 451.8 THA 15.21 ELI 77.5 EL2 6.6 ALF 15.99

LA_tRCH DATE NAY 31 1971 FLIGHT TIME 238.00 ARRIVAL DATE JAN 24 1972

HELIOCENTRIC CCNIC DISTANCE 545.240 EARTH TO NARS

RL 151.67 LAL .00 LOL 248,92 VL 32.292 GAL ,56 AZL 88.52 HCA 169.12 3MA 187.65 DEC .19196 INC 1.4825 V1 29.375

RP 223,23 LAP .28 LOP 58.04 VP 21.950 GAP 1.75 AZP 91.46 TAL 3.46 TAP 172.58 RCA 151.63 APO 223.67 V2 24.653

RC 209.236 GL 16.05 GP -22.33 ZAL 89.26 ZAP 61.84 ITS 166.43 ZAE 97.59 ETE 183.74 ZAC 79.86 ETC 272.89 LVI 9.58

PLANET_ENTRIC CONIC

CS 9.147 VHL 3.024 DLA 6.39 RAL 333.83 RAD 6637.6 VEL II.36g PTH 6.42 VHP 3.310 DPA -44.26 RAP 305.16 ECC I.ISOS

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

50.00 12 38 11 3091.54 -34.62 96.25 187.07 124.94 13 29 43 2091.5 -18.4D 76.09

60.OO 13 IQ 56 3004.43 -30.44 91.42 190.09 I17.80 14 I O 2004.4 -16.61 69.69

TO.D0 13 55 32 2873.24 -26.67 82.79 192.09 112.17 14 43 25 1875.2 -15.$2 60.10

90.0D 14 56 50 2681.22 -23.93 69,_4 193.21 108.41 15 41 31 1681.2 -14.22 46.16

DO.DO 16 15 15 2428.26 -22.91 9|.11 193,57 107.05 16 55 41 1428.5 -13.80 27.78

1DO.DO 17 39 42 2155.69 -25,93 30.71 195.21 108.41 18 15 38 1155.7 -14.22 7.53

llO.OO 18 54 58 1920.05 -26.67 11.71 192.09 112,17 19 26 58 920.1 -15.$2 $49.02

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .9385 TRA .3175 TC3-9.0330 BAU 1,1448 6GT 3777.7 SGR 1709,9 $93 1027.6 6T 8g,7 SR 20.0 $S 68.3

ROE .2757 RRA .3466 RCS-Z.45?O FAU .17498 RRT .9567 RRF .9965 RTF .9544 CRT .9658 CRS -.9968 CST -.9926

FDE 2.4138 FRA 2,3572 FC-16.5609 OSP 9985 3GB 6025.4 R23 .2647 RI5 .9607 LSA 115.6 MSA 11.4 SSA .7

BDE .9792 BRA .4715 BE3 9.3612 FSP 1732 391 6006.4 392 478,8 THA 15.91 ELI 93.8 £12 7.0 ALF I6.89

LAUNCH DATE NAY 31 1971 FLIGHT TIME 240.00 ARRIVAL DATE JAN 29 1972

HELIOCENTRIC CONIC DISTANCE 549,364 EARTH TO MARS

RL 151.67 LAL .DO LOL 248.92 VL 52.302 DAL .48 AZL 88.15 HCA 170.20 IRA 187.82 ECC .19262 INC 1.8406 Vl 29.375

RP 223.62 LAP .SI LOP 59.13 VP 21.917 GAP 1.62 AZP 91.82 TAL 2.98 TAP 175.18 RCA 151.64 APO 224.00 V2 24.592

RC 211.896 GL 19.71GP -24.28 ZAL 90.07 ZAP RI.26 ITS 164.91ZA[ 96.37 ETE 163.49 ZAC 77.91 (TC 272.94 LVi !1.34

PLANETOCENTRIC CONIC

C3 9.557 VHL 3.092 DLA 10.09 RAL 353.21 MAD 6637.8 VEL 11.387 PTH 6.44 VHP 5.589 DPA -46.12 RAP $06.01ECC 1.1575

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 12 21 48 3174.30 -37.71 lOI.?4 188.80 121.49 13 14 42 2174.3 -22.31 80.07

80.00 12 50 24 3098.18 -33.24 97.79 191.70 !t4.24 13 42 2 2098.2 -20.59 74.73

70.00 13 30 17 2980.81 -29.22 go,It 193.54 108.52 I4 19 59 |980.8 -18.98 66.50

8O.OO 14 27 12 2802.54 -26.29 77.58 /94.52 104.69 15 13 55 1802.5 -IT.TO 53.41

go.Do 15 49 $7 2555.90 -25.19 59.76 194,03 105.31 16 26 IS 1555.9 -17.52 35.49

100.00 17 tO 4 2277.01 -26.29 58.95 194.52 104.69 17 48 t 1277.0 -17.78 14.78

110.00 18 29 44 2027.63 -29.22 19.03 195.54 108.52 IS 5 31 1027.6 -18.98 355.21

DIFFERENT IAL C(_RECTION$

TDE 1.1507 TRA .2993 TC3-5.8640 BAU 1,1784

ROE .3G51 ERA .$999 RC3-2,5471 FAU .19499

FOE 2.6255 FRA _.2522 FC-14.i44E 6SP 10274

ROE 1.2197 ERA .4758 6C3 9.2228 FSP 1641

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5914.6 3GR 1850.2 SG3 972.4 ST 100.2 SR 55,5 IS ?5.9

RRT .9576 MRF ,9975 RTF ._J54 CflT .9750 CRS ".99|9 CiV -.0045

SGB 6197.2 R25 .2689 RI3 .9604 LSA 135.1MSA 12.1SSA ,S

SGI 6176,2 3G2 510.2 THA 16.79 ELI 113.6 ELI 7.4 ALF 17.$5

LAUNCH DATE NAY 31 1971 FLIGHT TIME 242.00 ARRIVAL DATE JAN 29 197R

HELIOCENTRIC CONIC DISTANCE 553.403 EARTH TO MARS

RL ISI.67 LAL .09 LOt. 248,92 VL 32.311 GAb .40 AZL 67.70 HCA 17|.26 8HA 187.99 [CC .19329 INC 2.3050 v1 29.375

RP 224.01 LAP .35 LOlo 90.71VP 21.985 GAP 1.49 AZP 92.28 TAL 2.50 TAP 175.78 RCA 151.65 APO 224.$2 V2 24.SSD

RC 214.558 GL 24.D4 GP -29.60 ZAL 90.65 ZAP 61.tO ET3 165.17 ZAE 95.20 [T[ 165.23 ZAC ?5.58 ETC 275.U! LV| IS.44

PLANETOCENTRIC CONIC

C3 10.185 VNL 3.188 OLA 14.40 RAL 332.2? MAD 6656.1V(L |1.415 PTH 6.46 VHP 5.499 OPA -48,32 RAP 307.14 ECC 1.1673

LNCH AZNTH LNCH TIME L-I TEND 1NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

50.00 12 I IS 32?4.00 -41.01 109.00 Igl.32 116.62 12 55 49 2274.0 -26.96 85.19

80.00 12 24 41 $211.65 -36.11 106.04 lg3,g7 10g.27 13 18 12 2211,6 -24.gS 81.19

70.00 12 $9 30 3112.09 -31.69 gg.54 1g5.54 103.46 13 50 22 2112.1 -25.10 74.25

80,0D 15 49 31 2952.24 -29,43 RI.16 1g6.30 99.52 14 59 44 1gs2.2 -21.72 62.77

90.0D 15 3 14 2?14.54 -27.19 ?0.91 I96.52 98,08 IS 49 28 1714.3 -21.19 45.SD

100.00 16 32 23 2426.71 -28.45 49.55 |96.30 gg.52 17 12 50 1426.7 -21.72 24.14

110,00 17 57 5? 2158.91 -31.69 28.45 I95.54 103.46 18 33 56 1158.9 -25,10 3.16

DIFFERENT |AL CORRECTIONS MIO-COURgE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TDE 1.4324 TRA ,2594 TC3-8.5373 BAU 1.2152 $GT 6041.1SGR 2DD8.0 SG3 g03.4 ST 12g.2 SR 44.8 $S 78.3

RDE .49D4 RRA ,3882 RCS-2.IDgl FAU .IS314 RRT .9584 RRF .g980 RTE .gs22 CRT .9822 CRS -.9g97 CST -.9882

FD£ 2.8185 FRA 2,0531 FC-13.042? 85P 10581 SG8 6369.1 R25 .2727 R13 .9601 LSA 157.0 NSA 12.? SSA .4

BD( 1.51D9 BRA ,4669 BE3 8,g273 FSP I556 SGI 6342.6 $92 545.8 THA 17.81 ELI 136.4 EL2 7.g ALF 18.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19715

LAUNCH OATS HAY 31 tS?t

N[LIOC[NTmlC CCIqlC

RL 151.87 LAL .00

RP 224.40 LAP .36

RC 217.222 GL 26.21

PLANETOCENTRIC ¢0N!¢

CS 11.100 VNL $.332

LNCH AZNTM LNCM TII4_

50.00 11 54 48

80,00 11 51 20

70,00 12 t6 35

80,00 12 58 $3

90,00 14 7 47

100.00 15 41 25

110.00 IT 16 2

FLIGHT TIM( 244,00 ARRIVAL DATE JAN 30 1872

DISTANCE 557,596 EARTH TO MARS

LOL 248,92 VL 32.321 GAL ,33 AZL 87.12 HCA 172,38 SMA 188.19 ECC .19398 INC 2.9619 Vl 29.3T5

LOP 61..29 VP 2|.R32 GAP 1.35 kZP 92.86 TAL 2.01 TAP 174.37 RCA 151.66 APO 224.86 V2 24.308

GP -29.41 ZAL 91.57 ZAP BI.25 ST8 IS1.19 ZAE R4o|O ETE 182.95 ZAC 72.76 ETC 273.12 LVl 15.98

DLA 19,45 RAL 550.90 RAO BS38,6 VEL 11,454 PTM 6.50 VHP 5.B21 DPA -50.96 RAP 508,68 ECC 1.1827

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CIT TIM |NJ 2 LAT IMJ 2 LONG

3596,64 -44,29 118,93 195.|4 109,53 12 31 25 2396,6 -32.13 92.13

3352.63 "38,72 1|7.09 197,25 102.18 12 47 12 2352,6 -29.85 89.90

3278.24 -55,64 112.09 198.27 96.29 13 11 14 2278.2 -27,81 85.04

5146,68 -29,79 102,45 198.61 92.15 IS 51 0 2146.7 -25,88 75.71

2923.23 -28.27 86.0T 198.65 90.58 14 56 30 1925.2 -25.19 59.49

2621,15 -2g.79 63.92 198.61 92.13 16 25 6 1621,2 -25.88 37.08

2525,06 -$3,84 41,00 198.27 96.29 17 54 47 1325,! -27.61 13.96

DIFFERENTIAL CCRRECTION8

TOE !,7784 TRA .1908 TC3-8,0392 BAU 1.2558

ROE .6402 RRA .4044 RC5-2.6416 FAU .14017

FOE 3.0119 FRA 1,8318 FC-10.9325 BSP 10857

6DE 1.8901 DRA ,4471 9C3 8,4620 FSP 1407

LAUNCH DATE NAY 51 1971

HELIOCENTRIC CCNIC

RL 151.67 LAL .DO LOL 248.92 VL 32.$31 GAL

RP 224.79 LAP ,42 LOP 62,36 VP 21,820 GAP

MID-COURSE EXECUTION ACCURACY

8GT 8178,1 SGE 2203,2 SGS 824.5

RRT ,9589 RRF .9985 RTF ,9503

SOB 6559.2 R23 .2770 R13 .g594

SO1 6532.6 802 591.2 THA 19.04

FLIGHT TII,_ 246,00

DISTANCE 561,704

• 25 AZL 86,35 NCA 173.43 SMA

1.22 AZP 93.62 TAL 1,52 TAP

RC 219.888 GL 35.39

PLANETOCENTMIC CONIC

C3 12.615 VHL 3,552

LNCH AZHTH L_M TIME

50.00 10 59 22

60,00 1t 8 43

70.00 11 16 35

80,00 11 39 25

90.00 12 36 19

100.00 14 22 17

110.00 IG 16 1

GP -32.84 ZAL 92.18 ZAP 61.83 ST8 158.97 ZAE 93.10 ETE

ORBIT DETERMINATION ACEURACY

ST 153.2 SR 56.2 SS 82.6

CRT .9866 CR8-1.0000 CST -.9877

LSA 182.4 MSA 15.3 8SA .3

EL1 163.0 EL2 8.6 ALF 19.96

ARRIVAL DATE FEB 1 1972

EARTH TO MARS

188.33 ECC .19469 INC 3,6477 Vl 29.375

174.95 RCA 151,67 APO 225,00 V2 24,466

182.66 ZAC 69.31 ETC 273.27 LVI 19.03

DLA 25,40 RAL 328,90 RAO 8639.4 VEL 11,519 PTH 6,57 VHP 3.804 DPA -54,14 RAP 310,86 ECC 1.2076

L-| TINE INJ LAT INJ LONG INJ RT ARC INJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3851,46 -46.91 152,90 200.88 99.05 11 58 54 2551.5 -38,06 102.15

3534.54 -40,26 152.27 201,76 92.00 12 4 36 2534.5 -35,06 102.46

3502.54 -35.95 129.34 201.63 86,00 12 14 57 2502.5 -32,04 100.97

3430,84 -28,65 123.42 200.93 81,23 12 36 56 2430.8 -29,42 96.02

3247.06 -26.26 109,46 200,46 79.10 13 SO 26 2247.1 -28.20 82,62

2905,31 -28.65 84.79 200.93 81.23 15 10 45 1905.3 -29.42 57,39

2549.35 -33.95 58.46 201.63 86.00 16 58 30 1549.4 -32.04 29.89

OIFFERENT|AL CORRECTION8

TOE 2-2529 TRA .0953 TC3-7.2298 BAU 1.2947

ROE .8749 RRA .4139 RC3-2.5819 FAU .12357

FDE S.1928 FRA 1.5572 FC3-8.4804 BSP 11304

BOG 2.4168 BRA .4247 9C3 7.6770 FSP 1252

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6295.8 SGR 2429.4 863 725.7 ST 181.9 SR 71.5 88 85,8

RRT .959T RRF .9984 RTF .9483 CRT .9900 CR8-I.OOOO CST -.9695

SOB 6746.4 R23 .2804 R13 .9589 LSA 213.0 MSA 15.? 6SA .2

SOl 6716,0 SO2 659,7 THA 20,52 ELl 195.2 EL2 9.4 ALF 21,33

LAUNCH DAT£ MAY 31 1971 FLIGHT TIME 248.00 ARRIVAL DATE FEE 3 1972

H[LI(X[NTRIC CONIC

EL 151.67 LAL .00

RP 225.18 LAP .45

RC 222.551 GL 42.79

PLANETOCENTSIC CONIC

C5 15,241 VHL 5,904

LNCH AZHTH LNCH TZNE

SO,DO 10 9 0

80.00 9 56 48

70.00 9 26 5

73,53 8 25 20

73.53 8 25 20

75,53 8 25 20

llO.O0 14 25 31

DI3TANCE 565.803 EARTH TO MARS

LOL 248,92 VL $2,342 GAL .17 AZL 85,30 HCA 174.50 8MA 188,51 ECC .19541 1NC 4.7032 VI 29,375

LOP 63,43 VP 2i,788 GAP i.08 AZP 94.68 TAL 1,03 TAP 175,33 RCA 151,67 APO 223.54 V2 24,424

GP -37,08 ZAL 92.64 ZAP 65.01ETS 158.53 ZAE 92,26 ETE 182,41ZAC 65,04 ETC 273,51LVI 22,78

DLA 32.30 RAL 525.98 RAD 6640.6 VEL 11,63! PTH B.B7 VNP 4.075 DPA -58,01 RAP 314.12 ECC 1.2508

L-I TIME INJ LAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3754.27 "47.30 152.39 208,58 84.08 I1 11 34 2754.3 -44.07 117,85

3786.81 -38,70 153,44 206.7_ 77,76 lO 59 55 2786.8 -39.54 122.31

3877,T5 -28,61 157,32 203.26 70,50 SO 30 43 2877.8 -33.91 129.68

4065,61 -20.61 160.1! 199.62 64.45 9 33 6 3065,6 -29.52 t45,45

4065.6! -20,61 168.11 199.62 64.45 9 33 6 5065,6 -29.32 143.43

4065,61 -20.6| 168,11 199,62 64.45 9 35 6 3065.6 -29.32 143,43

2924.57 -28.61 86.25 203.26 70,50 15 14 16 1924,6 -33,91 58,S0

DIFVERENTIAL CORRECTIO_I8 MID-COURSE EXECUTION ACCURACY

TOE Z.8763 TRA -,0789 TC3-6,1807 BAD 1.5529 SOT 6413.0 8OR 2700.2 863 604,3

ROE 1.2218 RRA .4029 RC$-2.4252 FAU .10427 RRT .5594 RflF .9900 RTF ._,52

FOE 3.2721FRA 1.2173 FC3-5,9227 BSF 11544 SOB 6958.5 R23 .2907 R15 .g561

EGG S,1250 BRA ,410| OC) 6.6395 VIM 1044 SOl 6922,5 562 705,2 TMA 22.24

LAUNCH DATE MAY St 1971 FLIGHT TIME 250.00

NELIOCEHTMIC CONIC DISTANCE 569,893

RL 151.67 LAL .00 LOL 248.92 VL 32.352 GAL .09 AZL 83.74 HCA 175.55 BMk

RP 225,57 LAP .46 LOP 64.50 VP 21.757 GAP ,95 AZP 96.24 TAL ,55 TAP

RC 225,21T GL 51.60 GP -42,54 ZAL 92.86 ZAP 65.05 [T8 154.04 ZAE 91,68 ETE

PLANETOCENTRIC CO#IlC

CS 20,245 VHL 4,499 DLA 40.48 RAL 321.52 RAD 6642.9 VEL !1.843 PTH 6.86 VHP

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH

50,00 8 48 15 4040.72 -42.02 177.74 214.89 65.24

59.77 6 92 6 4356.34 -22.77 192,71 202.06 55,80

59.77 6 52 6 4556.34 -22.77 lg2.?I 202.06 55,60

5g,77 6 52 6 4356.34 -22,77 192,71 202.06 55.60

59.77 6 52 6 4356,54 -22,77 192.71 202.06 55.60 8

59,77 6 52 6 4356.34 -22.7T 192,71 202.06 55.60 8

59.77 G 52 6 4356.34 -22.77 192.71 202,06 55.60 8

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTZON ACCURACY

TOE 3,7546 TRA -,3808 TC3-4,8712 BAU 1.4411

RD( !,7734 RRA ,3222 RC3-2.1500 FAU .08192

FOE 3,1601FRA .T754 FCS-3,50SO BSP 11798

BDE 4.1524 DRA .4989 BC5 5,3246 FSP 7gg

ORBIT DETERMINATION ACCURACY

ST 211.2 SR g0.3 SS 8|,S

CRT .992! CRS -,Rsgg C$! -._UUI

LSA 244,6 RSA 14.3 $3A .1

(Lt 229.5 EL2 10.5 ALF 25,04

ARRIVAL DATE VEB 5 1972

EARTH TO MARS

188.68 ECC .19815 INC 6.2562 V! 29.5?5

1T6.10 RCA |5|.67 APO 225,70 V2 24.362

|82.50 ZAC 59.74 ETC 273,92 LVl 27.36

4,508 DPA -62.62 RAP 519.44 ECC 1,5537

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

g 55 35 5040.7 "47.56 144.52

8 4 42 3356,3 -34.81 168.85

8 4 42 3556,3 -34.81 168.83

8 4 42 3556.3 -34.81 168.83

4 42 5356,S -34.81 168.83

4 42 3356,3 -34.81 168.83

4 42 3356,3 -34,81 168,83

ORBIT DETERMINATION ACCURACY

SGT 6517,8 SGR 3022.3 SG3 454.8 ST 239.3 SR 113.2 SS 78.5

RRT .9612 RRF .g967 RTF .gs78 CRT .9938 CRS -,g997 CST -.g907

$60 7184.4 R23 ,3008 R15 .9351 LSA 275.8 NSA 14.4 SSA .1

$61 7144.0 SG2 760,3 THA 24,32 ELI 264.5 EL2 11.4 ALF 25.23

1599



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM DATE MAY 31 1971

HELIOCENTRIC CONIC

RL 151,87 LAL .DO

RP 225.98 LAP .S2

RC 227.883 GL 81.98

PLAMETOCENTR|C CONIC

C3 31.210 VHL S.S$T

LNCM AZMTH LNCN TINS

47,48 5 38 18

47.48 5 35 18

47.48 5 38 18

47.46 5 38 18

47.46 5 38 18

47.46 5 38 18

47.48 5 38 18

FLIGNT TIME 252.00 ARR|V4L DATE F(I ? 10T!

DISTANCE S?3.iTl EARTM TO NARI

LOt. ill.it VL )2.SIt GAL .01AZL 81.23 MCA 176,60 INk liB,01 [CC .19491 INC 8.783R VI 29.375

LOP 65.56 vP 11,725 GAP .81 AZP 28.75 TAL .07 TAP |76,$7 RCA |51,87 APO 226.05 V2 24.)40

GP -4S.?T ZAL 92,TS ZAP M.ES ET8 152.05 ZA( 9t.$6 ETE 182.70 ZAC S3,24 ETC 274.70 LV| 32.71

OLA 49.54 RAL $|4°32 MAD SE4?.S VEL 12.294 PTH 7.23 VHP 3.277 DPA "ST,T6 RAP 329.0S ECC 1.3133

L-I TIME INa LAT |NJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CET TIM INJ 2 L4T INJ 2 LONG

4SDS,DS "81,90 212.97 204.28 44,38 6 32 44 3386.0 -38.20 192,13

4585.98 -21.90 212.97 204.28 44,38 S 52 44 3586,0 °38.20 192.13

4585.95 -21.90 212.97 204.28 44.38 6 52 44 3586.0 -38.20 192.13

4585.g8 °21.90 212.97 204.25 44.38 6 52 44 3586.0 -38.20 192.13

4585.98 -21.90 212.97 204.28 44.38 fl 52 44 3586.0 -38.20 192.13

4585.98 -21.90 212.97 204.28 44.38 6 52 44 3586.0 -38.20 192.13

4585.98 -21.90 212.97 204.28 44.38 6 52 44 3586.0 -38.20 192.13

OIFFERENTIAL CORRECTIONS ORBIT DETERMINATION ACCURACY

TOE S.1631TRA -.8108 TC3-3.4214 BAU 1.6109 ST 265.5 8R 147.1SS 65.2

ROE 2.8663 RRA .2113 RC3-1.?890 FAU .05707 CRT .9943 CRS -.9990 CST -.9887

FDE 2.7806 FRA .4713 FC3-1.5831BSP 11869 LSA 310.1MSA 15.9 SSA .1

8DE 5.9054 BRA .8379 BC3 3.8609 FSP 492 ELI 303.2 EL2 13.7 ALF 28.91

LAUNCH DATE MAY 31 1971

HELIOCENTRIC CC_IIC

RL 251.67 LAL .DO L(_. 248.92 VL 32.446 GAL

RP 229.07 LAP .77 LOP 73.94 VP 21.482 GAP

RC 249.113 GL -60.59 GP 37.05 ZAL 96.85 ZAP

PLAHETOCENTRIC CONIC

C3 31.990 VHL 5.856 DLA -55.40 RAL 30.88 RAO 8647.8 VEL 12.325 PTH 7.25 VHP 4.356 DPA 14.82 RAP 296.87 ECC 1.5265

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

40.16 22 17 35 1997.96 23.46 51.95 283.44 141.75 22 50 53 988.D 41.70 32.69

40.16 22 17 35 1997.96 23.46 51.95 253.44 141.75 22 50 53 998.0 41.70 32.69

4D.16 22 17 $5 1997.96 23.46 51.95 283.44 141.75 22 50 53 998.0 41.70 32.69

40.16 22 17 35 1997.96 23.46 51.95 283.44 141.75 22 50 53 998.0 41.70 32.69

40.16 22 17 35 1997.96 23.46 51.95 283.44 141.75 22 50 53 998.0 41.70 32.69

40.16 22 17 35 1997.96 23.46 51.95 283.44 141.75 22 50 53 998.0 41.70 32.69

40.16 22 !? 35 1997.96 25.46 51.95 283.44 141.75 22 50 53 998.0 41.70 32,69

MID-COURSE EXECUTION ACCURACY

SGT 6655.5 SGR 3570.5 $83 297.0

RRT .9588 RRF .9914 RTF .9139

SOB 7552.8 R23 .3466 R13 .9376

SOt 7498.6 802 902.5 THA 27.65

FLIGHT TIME 268.00 ARRIVAL DATE FEB 23 1972

DISTANCE 606.720

-.71 AZL 98.73 HCA 185.08 SMA

-.23 AZP 81.30 TAL 355.83 TAP

57.74 ETS 207.79 ZAE 85.86 ETE

EARTH TO MARS

190.34 ECC .20351 INC 8.7340 Vl 29.375

180.91 RCA 151.61 APO 229.08 V2 24.010

183.95 ZAC 138.67 ETC 276.31 LV! -48.90

DZFFERENTZAL CCRR[CTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE-1.6375 TRA 3.3549 TC3-5.7916 BAU 1.7068 SOT 7547.4 SGR 2800.3 SG3 482.3 ST 122.4 SR 36.4 85 31.2

RDE -.0488 RRA-1.3564 RC3 1.2455 FAU .D9061 RRT -.9672 RRF -.9913 RTF .9275 CRT -.8877 CRS .8968 CST -.2954

FDE .8222 FRA 2.6749 FC3-2.4522 BSP 13543 SGB 8050.1 R23 .3428 R13 -.9382 LSA 125,5 MSA 39.1SSA .1

BD[ !.6382 8RA 3.8187 BC3 3.9910 FSP 873 SGI 8022.2 SG2 669.6 THA 160.12 ELI 125.0 EL2 25.9 ALF 167.90

LAUNCH DATE MAY $1 1971 FLIGHT TIME 270.00 ARRIVAL DATE FEE 25 1972

HELIOCENTRIC CONIC DISTANCE 610.761 EARTH TO MARS

RL 131.67 LAL .00 LOL 248.92 VL 32.457 GAL -.79 AZL 97.55 HCA 186.10 8MA 190.55 £CC .20440 INC 7.5487 Vl 29.375

RP 229.46 LAP .80 LOP 74.97 VP 21.453 GAP -.57 AZP 82.49 TAL 355.32 TAP 181.43 RCA 151.59 APO 229.48 V2 23.969

RC 251.742 GL -55.86 GP 32.23 ZAL 98.08 ZAP 54.62 ET8 205.95 ZAE 84.01 ST( 184.39 ZAC 133.89 ETC 275.70 LVS °42.58

PLAN[TOCENTRIC CONIC

C3 26.342 VHL 5.132 OLA -51.71RAL 25.88 RAD 8845.8 VEL 12.104 PTH ?.08 VHP 4.093 DPA 10.08 RAP 287.74 [CC 1.4368

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH IN4 TIME PO CST TIM IMJ 2 LAT ZMJ 2 LONG

44.72 22 10 56 1922,07 24.85 45.10 2T4.61 137.02 22 42 58 922.1 41.22 23.83

44.72 22 IO 56 1922.07 24.65 45.10 274.61 137.02 22 42 58 922.1 41.22 23.83

44,72 22 10 56 1922.07 24.65 45.10 274.61 137.02 22 42 58 922.1 41.22 23.83

44.72 22 10 56 1922.07 24.65 45.10 274.61 137.02 22 42 58 922.1 4t.22 23.65

44.72 22 10 56 1922.07 24.65 45.10 274.61 137.02 22 42 58 922.1 41,22 23.83

44.72 22 10 55 1922.07 24.65 45.10 274.61 137.02 22 42 58 922.1 41,22 23.63

44.72 22 10 56 1922.07 24.65 45.10 274.6| 137.02 22 42 58 922.1 41.22 23.83

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TD(-1.7023 TRA 3.2424 TC3-4.5485 9AU 1.6735 5GT 7706.7 SGR 2453.1 503 569.8 ST 129.0 SR 3t.5 $S 31.S

ROE .OSS? RRA-I.IS10 RCS 1.2551FAU .10291 RRT -.5678 RRF ".8925 RTF ._34 CRT -.7458 CR| .8947 CI_ -.$895

FOE .5812 FRA 3.1079 FC3-3.3567 SSP 1383D 3GB 8087.7 R23 .3332 RI3 -.941t LSA 131.8 MSk 35.S SS4 .2

8DE 1.7032 ERA 3.4440 BC3 4.7163 FSP 1026 SGt 0068.1 502 589.8 THA 162.70 ELl 131.1EL2 20.8 ALF 189.43

LAUNCM DATE MAY 31 1971 PLIGHT TINE 2T2.00 ARRIVAL DATE FEB 27 1878

HELIOCENTRIC CONIC DISTANCE 614.798 EARTH TO MARl

RL 151.47 LAL .00 LOL 248.92 VL 32.468 GAL -.88 AZL 96.71 HCA 107.13 SMA 190.72 £CC .20530 IMC 6.7064 VI 28.375

RP 229.85 LAP .83 LOP 76.00 VP 21.424 GAP -.50 AZP 83.34 TAL 354.82 TAP 181.93 RCA 151.57 APO 229.68 V2 23.929

RC 254.383 GL -81.9! GP 26.34 2AL 99.28 ZAP 32.17 ETS 204.14 ZAE 82.55 ETE 184.59 ZkC 130.03 ETC 275,36 LVI -39.13

PLANETOCENTRIC CONIC

C3 23.203 VML 4.DI7 DLA -48.38 RAL 22.51RAO 6544.2 VEL 11.966 PTH 6.9? VNP 3.935 DPA 8.26 RAP 298.58 ECC 1.3819

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

33.78 268.09 132.90 22 42 D 856.8 40.03 IS.19

38.78 268.09 132.90 22 42 8 858.8 40.03 16.19

$8.78 268.09 132.90 22 42 8 856.8 40.03 tG.19

38.78 268.09 132.90 22 42 8 856.8 40.03 IG.19

38.78 268.09 132.90 22 42 8 856.8 40.03 16.19

3B.T8 268.09 132.90 22 42 8 858.8 40.03 16.19

38.78 258.09 132.90 22 42 8 856.8 40.03 18.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 7832.? SGR 2|76.1SG3 632.2 ST 130.4 SR 2T.9 $S 32.T

RRT -.9687 RRF -.992? RTF ,9371 CRT -.?828 CR$ .8918 CST -.4181

SGB $148.? R23 .323? R13 -.9429 LSA 133.1 MSA 33.9 SSA .2

SGI 8131.9 SG2 521.6 THA 164.91 EL1 132.3 EL2 17.1 ALF 170.34

LNCM AZMTH LNCM TIN( L-! TIME INJ LAT

48.95 22 11 12 18S8.T6 24.95

48.95 22 11 12 1858,78 24.95

48.95 22 11 12 1858.76 24.gs

48.95 22 11 12 1858.76 24.95

48.95 22 11 12 1858.78 24.95

48.g5 22 11 12 1856.76 24.95

48.95 22 I1 12 1856.76 24.95

OIFFERENTIAL CORR£CTZONS

TDE-1.8445 TRA 3.2000 TCS-5.1892 BAU 1.6338

RD( .0823 RRA-I.0196 RCS 1.2241 FAU .11054

FOE .48?? FRA 3.4183 FC3-4.1246 SSP 13985

BDE 1.6465 BRA 3.3586 BC3 5.3316 FSP 1146

1600



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS NAY 31 1971

HELIOCENTRIC C(_t41C

RL 151,8T LAL *OO

RP 230.23 LAP .88

RC 286,97? GL "4R.58

PLANETOCENTRIC CONIC

C3 21.014 VHL &,584

LNCH AZMTH LNCH TINS

50.00 20 3? 51

32.88 22 15 BE

52.86 22 IS $9

$2.86 22 15 $2

32.88 22 18 5R

52.86 22 15 92

52.86 22 15 $2

FLIGHT TIN[ 274.00 ARRIVAL DATE FEB 29 _972

DISTAMC( 618,832 EARTH TO MAR8

LOL 248,92 VL 18,4?9 GAL -,ST AZL 96.08 MCA Ie8,I5 SMA 19D,92 (CC .2062! INC 4.0762 Vl 29.373

LOP ?T.O2 V_ 21.395 GAP -,84 4ZP 83.98 TAL 354.31 TAP 182.46 RCA 131.55 APO 230.28 V2 23.80R

GP 25.19 2AL 100,38 EAR SO,EO ETS 202.47 ZA( 81.25 (TE 164,68 ZAC 126.87 ETC 275.17 LVI -36.34

DLA -45.41 RAL 80.21 RAD 6643.3 VEL 11. 875 PTH B,89 VHP 3.837 OPA 3.21 RAP 299.38 ECC 1.3450

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2047.83 15.15 47.17 2S3,BT 135,66 21 !1 59 1047.8 31.91 2B.OG

179?.86 24.?3 32.95 263,|9 129.38 22 45 SO 797.9 38.52 9.53

1797.86 24.73 32.95 263.19 129.38 22 45 50 ?97.9 38.52 9.53

1797.86 24.F3 32.95 263.19 129.$B 22 45 SO 797.9 38.52 9,53

179?,88 24,73 32.95 283.19 129.38 22 45 SO 797.9 38.52 9.53

1797.88 24.73 32.95 263.19 129.38 22 45 50 797.9 38.52 9.53

1?97.88 84.73 32.95 263.19 129.38 22 45 SO 797,9 38.52 9.33

DIFFERENTIAL CCRRECTION8

YDE-I.5583 TRA 3.1765 TC3-5.7660 BAU 1o6531

ROE .0867 RRA ",9091RC3 1,1729 FAU o||GOS

FOE .4358 FRA 3.6279 FC3-4,739? RiP 14131

BOB 1.5807 BRA 3.3040 Be3 5.884t FSP t223

LAUNCH DATE MAY 31 1971

HELIOCENTRIC CONIC

RL 151.87 LAL ,OO

RP 230.61 LAP .89

RC 259.583 GL -45.72

PLANETOCENTRiC CONIC

CS 18.511 VML 4,417

LNCH AZMTH LNCM TIME

SO.DO 19 SO 14

56,49 28 23 37

56.49 23 23 37

56,48 22 23 3?

56,49 22 23 3?

58.49 22 23 3?

56.49 22 23 37

MID-C_RS( EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

6GT ?902.8 $GR 1946,3 $GS 674,3 ST 129.4 GR 24.9 58 53,4

RRT -,gIRT RRF ",9931 RTF .9381 CRT -,BOGO CRS .8812 CBT -,43DS

GGB 8216.6 R23 .3330 RI3 -.9426 LSA I31.9 MSA 33.1 $SA ,2

$G1 8203,2 SG2 470,4 THA 166.67 EL1 131.D EL2 14.6 ALF 171,08

FLIGHT TIME 276,00 ARRIVAL DATE MAR 2 1972

DISTANCE 623.061 EARTH TO MARS

LOL 348.92 VL 32.489 GAL -1.06 kZL 95.59 HCA 189.17 GMA 191.11 ECC .20714 INC 5.5868 Vl 29,37|

LOP 78,04 VP 21,367 GAP -,77 AZP 84.48 TAL 353.80 TAP IRE,ST RCA 151.52 APO 230.69 V2 23,848

GP 22.60 2AL 101.46 ZAP 48.57 ET$ 200.97 ZAE 80.03 ST[ 184,69 ZAC 124.27 ETC 275.07 LVI -34,08

DLA -42.76 RAL 18.59 RAD 6843,6 V[L 11.813 PTH 6,83 VHP 3,775 DPA .72 RAP 30D,13 ECC 1.3811

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 3 LONG

2145,T0 10.34 31,49 346.66 136.71 20 26 O 1145.7 37.73 33,63

1742.63 24.22 27.52 299.46 126.36 33 53 39 742,B 56.90 3,59

1742,63 24.22 2T,92 2S6,46 126,36 23 S3 39 743,6 36.90 3,59

1742.63 34,22 ST, BE 359,46 136.38 28 33 39 ?42.6 36.90 3,BB

1742,63 26,22 27.52 239,46 126.36 23 52 39 742.6 36,90 3,99

1742,63 24.32 37,53 259.46 126.38 32 53 39 742,6 36,90 S,S9

1?42o63 24.22 37,52 259.46 126.38 23 52 39 742.6 36.90 3.86

OIFF£RENTIAL COHRECT|N

TDE-I.4630 TRA 3.t?OAJ TC3-6'26t4 |AU I,AHJA|

ROE ,0843 RRA -,8102 RC| 1.11|3 PAD ,trOt?

FOE .A433 FRA 3,7637 FC3-5,2434 BSP 14211

DOE 1.4654 6RA 3.2?49 6C3 6.3?98 FBP 1264

LAUNCH DATE MAY Sl 1971

HELIOCENTRIC CONIC

EL i5i.67 LAL .00

Rp 230.99 LAP .RR

RL" 262,161 GL -43,33

PLAqETOCENTRIC CONIC

CS 18.443 VHL 4,299

LNCH AZHTH LNCH TIME

_O,OO 19 19 3

5:_.69 22 33 41

59.89 22 33 41

59.09 22 33 41

5g.69 22 33 41

59.89 22 33 41

59.89 22 33 41

HID-CCURR[ ERECUTIGN ACCURACY

GGT 3109.7 8DR 1755.8 6G3 701.9

NET -,9Q87 RRF -,9611 RTF .9388

SGB 6387.6 R23 .3188 R13 -,9423

$G] 8286.6 SG2 426.3 THA 168.12

_LIGHT TIME 278.00

DISTANCE 626,886

LCY,. 345.92 VL 32.GDD $a._, -!.15 kZL 95,20 HCA !90,18 SMA

LOP 79.06 VP 28,336 GAP -.91 kip 84.89 TAL 353,39 TAP

9P 20,48 ZAL IOE.Sl 3AP 47,19 ST8 199,64 ZAE 78,99 ETE

DLA -40,37 RAL 17,45 RAD 8642,1 VEL 11,767 PTH 6.79 VHP

L-i TIME IN4 LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

2213,74 6,96 54,40 242.04 137,19 19 55 57

1889.09 33,55 22.35 256,90 123,79 23 30

1589,09 ES,SS 22,35 256,60 123.79 23 50

1689.09 23,53 22,35 256.60 123.79 23 50

I689.09 23.55 22,35 258.60 123,79 23 50

1889,D9 33,S5 22,35 256.60 123.79 23 50

18R9,09 25.55 22,35 256,60 123,78 23 50

DIFFERENTIAL CCRRECT|ONS

TDE-1,3396 TNA 3.19t5 TCB-R.?IBI 6AU !.6752

RDE ,OTBg RRA -,7507 RC3 1,049t FAU .1|918

FOE ,48G1FRA 3,8681 FC3-5.3929 68P 14387

BOB 1,3819 ERA 3.2?06 Be3 8,?938 FSP 1294

LAUNCH DATE MAY 31 19?1

HELIOCENTRIC CONIC

HL 151.67 LAL .00

RP 231.37 LAP .95

RC 264.T?D GL -4|,09

PLANETOCENTRIC CONIC

C3 17.673 VHL 4.204

OR|iT DETERMINATION ACCURACY

ST 127,0 BR 22,9 88 33,9

CRT -.8263 CRI .664) CIT -_43t0

L$A 129,3 MSA S2*T BSA .3

ELI 128,4 EL2 12.5 ALF 1?!,61

ARRIVAL DATE MAR 4 1972

EARTH TO MARS

191,30 ECC .20807 INC 3.1959 vl 29.375

183,47 RCA 151.50 APO 831,10 V2 23,809

184,S? ZAC 122,10 ETC 275,02 LVI -3B,23

3,737 DPA -1.32 RAP 300,88 ECC 2.3038

PO CGT TiM INJ 2 LAT INJ 2 LONG

1213. 24,88 37.23

689. 35,28 338,12

889, 35,28 358,12

689, 35.28 358.12

689, 35.28 330.12

689, 35,28 350.t2

6B9, 35.28 358,12

ORBIT DETERMINATION ACCURACY

LNCH AZNTH

30,90

60.00

65,14

63.14

63.14

63,14

83,14

DIFFERENTIAL

MID-COURSE EXECUTION ACCURACY

8GT $232.0 SGR 1597.3 SG3 719,7 ST 123.8 9R 20,5 85 34,5

RRT -,9884 RRF ".9895 RTF ,_J89 CRT -._480 CR8 .1427 Cll *,4262

SGB 6385.5 R23 ,3139 RIB -.94|7 LSA 126.0 NSA 32.6 S$A ,3

SG| 5376,4 862 391.4 THA 169.33 ELI 125.0 EL2 10.0 ALF 171.98

FLIGHT TIME 280.00 ARRIVAL DATE MAR S 1972

DISTANCE 630.905 EARTH TO MARS

LOL 248.92 VL 32.Stl 6AL -1,35 AZL 94.88 MCA 191.20 3MA 191.49 ECC .20902 INC 4,8753 V! 29.373

LOP DO,O? VP 21,311 GAP -1.05 AZP 85.22 TAL 352.77 TAP 183,9T RCA 151.47 APO 231.52 V2 23.789

GP 18,64 ZAL 103,52 ZAP 48,00 ETS 198,46 ZAE ?T.83 ETE 184.83 ZAC 120,27 ETC 273,D2 LVl -30.70

DLA -38,22 RAL 16.66 RAD 6641,8 VEL 11,735 PTM 6,76 VHP 3.714 DPA

TDE-1.2933

RDE ,0730

FDE *5495

BOB 1,2554

LNCH TIME L-I TIME INJ LAT

IS 56 8 2268,33 4.22

21 4 12 1826.43 13,g2

22 45 48 1635.53 22,?9

22 45 48 1635.53 22,79

22 49 48 1635,53 22*?9

22 45 48 |633.35 22.?9

22 45 48 1635,53 22,?9

CORRECTIONS

-3.02 RAF 301,57 ECC t.2909

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIH INJ 2 LAT INJ 2 LONG

58,70 238,82 137.43 19 33 34 1268.3 22.16 39.95

35,09 247.89 128,21 21 36 lg 926,4 28,15 14,22

|7.34 254.40 121.55 23 13 3 635.5 33.71 352.g4

17.34 234,40 12].35 23 13 3 635.5 33,71 352.94

17.34 254.40 121,58 23 13 3 635.5 33.?! 352.94

17,34 254,40 121,35 23 13 3 635,5 33.71 352.94

17,34 254.40 121,35 23 13 3 63S.S 33.71 352.94

ORBIT OETERMINATION ACCURACY

ST 120.2 3R 18.8 $8 35,2

CRT -.8639 CRS .8158 CST -.4177

LSA 122,3 HSA 32,9 SSA ,3

ELI 121.3 EL2 g,3 ALF 172,24

MID-COURSE EXECUTION ACCURACY

SGT 8348,5 8GR 1463.0 SG3 729,g

RRT -,96?? RRF -.98?5 RTF .9385

$GB 8473.8 R23 .30?B R13 -,940?

SG1 8468,0 SG2 363.6 THA 170,36

TRA 3,2298 TC3-?.0?48 6AU 1.6875

RRA -.6949 RC3 ,g786 FAU ,11884

FRA S,9454 FC3-5,82|4 BSP 14616

BRA 3.3038 BC3 7.1422 FGP 1315

1601



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCN BATE JUN | |57| FLIGHT T|M( 84,0B ARMIVAL BATE AUG 24 1671

N(LIO¢ENTIIC CONIC

RL lit.TO LAL .00

RP 206.94 LAP "1,84

RC S?.I?S 84. -10.59

PLANETO¢ENTRIC CONIC

C3 38,390 VHL 8.19S

LNCH AZNTH LNCM TIME

S0.00 14 28 3

80.00 IS S5 5

?0.00 I? 0 10

80.00 18 41 48

90,00 20 19 21

100.00 21 24 3R

ttO.O0 21 69 3T

D|ITAM¢[ 243.050 EARTH TO MARS

L(_. 149.18 VL 39.3?8 GAL 2.41AZL 9t.90 HCA ?5.Tt 8MA 268.45 ECC .43229 IMC !.8965 Vt lB.)TO

LOP 325,6R VP 28.010 GAP 28,52 AZP 90.47 TAL 7.98 TAP 83,77 RCA 151.25 APO 351.50 V2 24.486

GP -1.$? ZAL TO,S? ZAP 178.73 ETS 208.78 ZA[ 170.34 [TE 19.56 ZAC 97.80 ETC 278.65 LV! -17.?S

OLA -22,24 RAL 534,54 RAD 6650.1 VEL |2,$79 PTM 7.44 VMP 11.043 DPA -17.15 RAP 326.31 ECC 1,6512

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2842.35 -23.94 82.12 200.42 132,45 15 15 25 1842.3 -6.16 65.00

2864.09 -1T,91 71.39 209,76 128.73 16 19 29 1864.1 -2.tg 52.83

2415.93 -12,04 55.2? 209,92 122.20 17 40 24 1413.9 1.79 35.56

2095.91 -7,27 15.99 212,79 119.04 19 16 43 1095.9 5.10 13.47

1781,23 -5.27 11.94 213,67 117.82 20 49 2 781.2 6.50 551.09

1570,58 -7,27 355,36 212,79 !19.04 21 50 50 570.4 5.10 334.64

1480,?5 -12.04 344.19 209.92 t22,20 22 23 57 460,7 1,79 324.48

DIFFERENTIAL CORRECTIONS

TOE -.2793 TRA ".7110 TC5 ,0965 BAU .OSSO

ROE -.5629 RRA .2182 RE3 .0511 FAU .03290

FOE -,0018 FRA ,5579 FC3 -.7425 BBP 880

ROE .8264 BRA ,7438 BC3 .|092 FSP 9?

LAUNCH DATE JUN I 1971

HELIOCENTRIC CONIC

RL 151.70 LAL .00

RP 206,87 LAP "I.83

LOL 248.88 VL 35.156 GAL

LOP 326.93 VP E?.?SS GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 765.5 $GR 568.1 SG3 85.3 ST 16.8 8R 26.2 S8 5.5

RRT -.0296 RRF .0567 RTF -.4819 CRT ,6860 CRS -.1328 CST .8069

8GB 953.3 R23 -.0050 R15 ,4820 LSA 29.1 MSA 12.1 6SA 1.1

SG! 766.0 SG2 567,8 TMA 177.21 ELI 29.1 EL2 _I.O ALF 62.04

FLIGHT TIME 86,00 ARRIVAL DATE AUG 26 1971

RC 58.203 GL -11,19

PLANETOCENTRIC CONIC

C3 35.701 VHL 9,975

LNCH AZNTH LNCH TIME

50,00 14 28 59

60.00 15 38 16

70.00 17 2 12

80.00 18 44 52

90.00 20 23 4

100.00 21 2? 44

!10,00 22 1 38

DISTANCE 245.090 EARTH TO MARS

2,41 AZL 91.88 HCA 77.06 SMA 258,29 ECC ,41445 IMC 1,8814 Vt 29.370

2|,?T A2P 90.42 TAL 8.22 TAP 65,28 RCA 151.24 APO 565.33 V2 26.473

GP -1,61 ZAL 78,33 ZAP 175.82 [TS 202.74 2AE 169.75 ET( t?.B4ZAC 9?,?2 ETC 2?8.74 LVI -1?.79

DLA -22.58 BAL 334.29 RAD 6649.1 VEL 12.474 PTH 7,37 VHP 10.655 OPk -17.09 RAP 526.60 EEC !,5875

L-I TIME INJ LAT INJ LONG INJ RT ABE INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2816,71 -22.78 80.85 199.18 132.98 15 15 36 1816.7 -4.87 64.00

2636.88 -16,79 69.96 204.51 127.19 16 20 13 1636.9 -,99 51.53

2384,28 -10.96 53,66 208.69 122.55 17 41 56 1584.3 2.92 94.01

2082.95 -6.17 52.16 211.59 119.27 19 19 15 1062.9 6.20 11.84

1746,22 -4,16 9,9? 212.69 118,DO 20 52 10 746.2 7,60 349.11

1537.42 -9,17 353.52 211,59 119.27 21 53 21 537.4 6.20 353,01

1431.10 -10.96 542.5? 208.69 122.55 22 25 29 431.1 2.92 322.93

DIFFERENTIAL CORRECTIONS

TDE -.2726 TRA ",?OO5 TC3 .|137 BAU .0602

RDE -.5492 RRA ,2124 RE3 .0543 FAU ,03423

FDE -,0082 FRA .SIRS FC3 -,SSOO BSP 825

80[ *6132 BRA .7320 BE3 .Silt WSP iOQ

LAUNCH DATE JUN 1 1971

HELIOCENTRIC CONIC

RL 151,70 LAL .00

RP 208.62 LAP -1.83

LGL 249.00 VL 34.94? GAL

LOP 320.20 VP 27.478 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 704.9 8GR 574.7 303 91,9 3T 17.0 SR 26.5 $S 5.5

RRT -.0309 RRF .0397 RTF -,4930 CRT .6819 CR8 -.1851CST .5T13

SG| 872.8 R25 -.0069 R13 ,4936 LSA 29,5 MSk 12.4 SSA 1,2

SOl 785,4 802 574.1THA 177,21 ELI 29.5 EL2 11.2 ALF 61.9S

FLIGHT TIME 08.00 ARRIVAL DATE AUG 28 1971

RC 58,807 GL -11.39

PLANETOCENTRIC CONIC

C3 33.508 VML S,771

LNCH AZHTH LNCH TIME

50.00 14 2R 19

60.00 15 37 24

70,00 17 4 12

R0.00 IS 41 0

go,oo iO 21 93

tOO.DO |1 30 St

110.00 EE $ 31

DISTANCE 247,382 EARTH TO MARS

2,41AZL 91.87 MCA 78.33 8MA Eli.iS ECC .39788 INC 1.8864 Vt EE.SYO

21,24 AZP 90.58 TAL 8.49 TAP 86,02 RCA 151,82 APO 351.07 V2 ES.4?R

GP -1.85 ZAL T?,9? ZAP 174.08 ETS 198,8T ZAE 189.E0 ETE 16.23 ZAC IT.S4 ETC 2TO,?g LVI -17.81

BLA -22.94 RAL 534.01 MAD 8648,$ VEL 12.378 PTH 7.50 VMP 10.254 OPA -17.04 RAP 326.88 [CC 1.5452

L-I TIME INJ LAT |NJ LONG INJ RT ABE INJ AZMTH INJ TIME PO CBT TIN INJ 2 LAT INJ E LON6

27RI,53 -21.59 79.58 197.96 133.49 15 IS 42 1791.5 -3.81 68.94

2BID,B6 -15,68 BS,5S 203.25 127,61 IB 20 54 1910,1 .19 50,25

2394.52 -9,80 52.07 207.48 122.05 I? 43 27 1354,9 4.04 32,47

2030,05 -S,O8 50,33 EIO.4I 119.46 19 21 $0 1030.0 7.29 9.81

l?lI.O? "3.05 8.00 Eli.S4 ttR,13 EO 5S 25 7ll. I 8.69 34T.10

ISO4.SE -S.08 551,70 210.41 118.46 21 95 56 804.5 ?.E$ 331.10

14Oi.?4 -9,88 340.99 207,40 122.06 EEET O 401.7 4.04 311.39

DIFFERENTIAL CORRECTIONS

TOE -.294R TRA -,Rill TC3 .1335 JAU .OS4S

MOB -,59i2 RRA ,lOiS RCS ,Ol?l FAU ,03S$3

FOE -,0155 FRA .STli FC3 -.lilt lip 8iS

80E ,SSOO BRA .?LOt 8CS ,1451FSP 118

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 803.4 SSR |80.8 883 SS.$ ST 11,2 SR 21,1 || 1,?

MRT -,0331RRF .O4E? RTF -._,_$E CRT .6760 C_6 -.2361 CRY .5929

SGB 991.R R23 ".DOT3 R13 .5058 LIA 29,0 MSA IE.7 |$A 1.2

8GI 004.1SG2 980.2 THA I77.14 ELI 20.8 (L2 lI.q ALF 62.01

LAUNCH BATE JUN I 1971 FLIGHT TIN[ 90.00 ARRIVAL OAT[ AUG 50 1971

HELIO¢ENTMIC CONIC

RL ISI.TO LAL ,OO LOt- E4$,BB VL

RP 208,7T LAP -l.i2 LOP 3E9,4T VP

MC 11.465 GL "11.10 GP "1,19 ZAL

PLANETOCENTRIC CONIC

CS 31,1|1 VML S,$8I

LNCM AZMTM LNCH TIME

50.00 14 29 57

80.00 15 38 89

?0.00 IT B 10

80.00 I1 51 II

90.00 20 30 51

100.00 21 54 3

!10.00 22 S 3?

O/FFERENTIAL CORRECTION8

TO[ -.25?4 TRA ".B?9| TC3 .1545 SAU ,O$BI

ROE -.523@ RRA .2011 RC3 ,060B FAU .03T13

FDE -.0228 FRA .3912 FCS-I,D318 $8P 1015

BDE .5835 BRA .708t BCS ,1880 FSP 127

D|STANC[ 249,81T EARTH TO MAR6

$4.?SE GAL 2.48 AZL 91.85 HCA 78.80 SNA 244.81 [CC .31243 INC I.RS15 V! 85.370

2?.253 GAP |0.71AZP g0.53 TAL S,?T TAP 58,31 RCA 151,El APO 335,45 V2 26 465

?7.58 ZAP 173.S0 IT8 151.20 ZA[ 180,19 [TE |4.S0 ZAC 57.59 [TC 275.64 LVi -IT.63

BLA -ES,50 RAL 339,BB RAB 884?,5 V[L IE.ES! PTM T,23 VHP S.S2S DPA -18.99 RAP 3IT.IS [CC |.512T

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIM( PO CST T|H INJ E LAT INJ E LONG

2TBS.B8 -20,42 T$.59 ISS.TT 133.98 15 15 44 |766.9 -E,37 61.gl

EBBS,?2 -14,59 B?,20 202.08 128,00 18 El 32 1583.7 !,35 48.99

2325.98 -8.00 10.5! 206,30 123,13 17 44 56 1325.9 5.14 30._5

1987.25 -3.S? 28.52 209.26 !!9,Q2 19 84 25 RR?.3 8.3? Y.9?

IB71,81 -!,R0 6,03 210.41 118,22 20 50 48 675.8 8,77 548,06

14T1.72 -$.S? 545.89 209.26 118.62 21 55 35 471.? 8.3? 329.34

1375.72 -B.80 339.43 206,30 123,13 22 25 29 372.? 5,14 S19.07

NID*COURSE EXECUTION ACCURACY ORBIT D[TERHINATZON ACCURACY

SGT $22,4 8GR 586.6 8G3 106.5 ST 17.4 SR 27.1 SS 5.9

RRT -.0353 RRF ,0456 RTF -.5177 CRT ,6701 CRS -.2881 CST .4gT5

$GB 1010.2 R23 -.0085 R13 ,5183 LBA 30.0 NSA 15.0 SSA 1.3

8GI 822.9 $02 585.8 THA 177.07 EL! 30,0 EL2 11.? ALF 62.0?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE J_M | IS?l FLI6NT TIN( 82.00 ARRIVAL DATE IEP 1 IlYl

NELIOCENTRIC CCNIC DX6TANCE 252,576 EARTH TO RARI

RL lSl,?O LAL ,00 LOL 241.lD VL 34°SDI 6AL 2,63 AlL 11,84 HCA 80,t6 8NA 230.2$ [¢C ,3ilO? INC 1,88i8 VI E8.370

RP 200.74 LAP -1,R1 LOP 330.T4 VP 27.003 GAP 20,20 AZP 90,29 TAb 9,08 TAP 88,03 RCA lSl,I6 APO 327,30 V2 86.488

RC 60.233 GL -II,RE GP -I.74 ZAL ?T.ID 2AP |72,91 [TI IG4.2G ZAE 168.25 ETE |3,50 ZAC 97.47 ETC 278.89 LVI -17.65

PLANETOCENTRIC CONIC

C3 29.202 VHL 5.404 DLA -23.6T RAL 333.3| RAO D841.? V[L 12,212 PTH YJ? VHP 9,386 DPA *16.95 RAP 327.41 [CO 1.4606

LNCH AZNTN LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIN[ PO CSY TIN ZNJ 2 LAT INJ 2 LONG

50.00 14 29 S6 2742.77 -19.26 77,24 198,61 134.38 IS 15 41 1742.8 -1.16 60.90

60.00 15 39 29 2537.89 -13.S0 85.88 200.91 128,34 16 22 ? 1557.9 2.49 47,76

70.00 l? 8 8 2297.30 -T.?4 48.98 205.14 125.37 17 46 25 1297.3 6.22 29.44

60.00 16 54 26 1964.61 -2.87 26.72 208.|4 119.73 18 27 10 964.6 9.43 6.14

90.00 20 34 56 1640.47 -.T6 4.06 209,31 !18.27 21 2 16 640.3 ID.84 343,04

100.00 21 3? 16 1439.08 -2,07 348.09 208.14 !19.73 22 I 17 439.1 9.43 327.50

110.00 22 ? 34 1344,12 -7.74 337.90 205.14 123.37 22 20 58 344.1 6,22 316.36

DIFFERENTIAL CORRECTION6 NIO-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2526 TRA -.6626 TC3 .1817 BAU .0773 SGT 837,4 9GR 591.9 663 114.6 ST 1?.7 IR 27.3 88 6.1

ROE -.5117 RRA .1957 RC3 .0634 PAU .03674 RRT -,0294 RRF .0488 RTF -.5399 CRT .6718 CRS -.3364 CIT .4479

FOE -.9313 FRA .4016 FC3-I,14D4 BGP 1101 3GB 1025.4 R25 -.0171 R13 .§407 LSA 30.3 MIA 13.2 $6A 1.3

BDE .5706 BRA .6909 BC3 .1981 PiP 140 SG1 837.7 $62 591.4 THA 177.63 ELI 30.3 EL2 ll.D ALF 61.94

LAUNCH DATE JUN | 1971 PLIGHT TIME 84,00 ARRIVAL DATE 3EP 3 1971

NELIOCENTRIC CONIC DISTANCE 255.424 EARTH TO MARS

RL 151.70 LAL .00 LOL 249.86 VL $4.398 GAL 2.45 AZL 91,82 HCA 82.15 8HA 234,28 [CC .35469 INC 1,8219 Vl 29.370

RP 206.71 LAP -I.60 LOP 332.00 VP 26.787 GAP 19.69 AZP 90.25 TAL 9.37 TAP 9|.50 RCA 151.17 APO 317.34 V2 26.492

RC 61.050 GL -12.04 GP -1.?D ZAL 76,73 ZAP 171.89 ET8 192.79 ZAE |67.86 ET( 12.32 ZAC 97.39 ETC 278.93 LVi -17.66

PLANETOCENTRIC CCNIC

C3 2?.439 VHL 5.238 OLA -24°03 RAL 532.99 RAG 6646.0 VEL 12,141PTH 7.11VHP 9.259 DPA -16.91 RAP 327.66 (CO 1.4526

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 30 15 2719.29 -18,16 T6,13 194.48 134.77 18 15 35 1719.3 .02 3R,92

60.00 lS 40 26 2532.63 -12.43 04,61 199.?T 12B.GS 16 22 38 1532,6 3.60 46,85

70.00 17 10 3 2209.t6 "6.68 47,49 204,02 123.$? 17 47 83 1_69.2 7.20 27.9S

80.00 16 57 44 IR32,1D -1,76 24.94 207.05 1t9.81 19 29 50 932.2 10.40 4,30

60.00 20 36 6 1606.08 ,36 2,00 _06.25 118.28 21 3 54 $0S.l 11.80 340.98

100.00 21 40 31 1406,63 -1.78 346,31 207,05 119,81 22 4 2 496.6 ID.40 325,67

110,00 22 8 30 1313.98 -6,66 336,41 204.02 123.57 22 31 26 316,D 7,28 316.8T

DIFFERENTIAL ¢¢RR[CTION8 NIO-¢OUR$[ EXECUTION ACCURACY ORBIT O[T[RMINATZON ACCURACY

TD£ -.2408 TRA -.&876 T¢$ .ZO|$ RAU ,O?T? 6GT 856.9 SGR 59D.9 $G3 1_3.| ST 17.7 6R 27,6 6D 6.4

ROE -.8003 RRA ,|906 RC3 .0663 FAD ,04039 RRT ",041t RRP .0532 RTP -.5403 CRT .6556 CRD -.3947 CDT .4123

FOE -.0415 FRA .4136 FC3-1.2742 6$P 1085 SGB 1044.3 R23 -°0101 R13 .5411 LSA 30,5 MSA 13.6 SSA 1.3

BOG .5552 6RA .6848 BC3 .2116 FSP 152 $61 857.6 $62 596.0 THA 176.82 EL! 50.4 EL2 12.I ALF 62.48

LAUNCH DATE JUN 1 1971 FLIGHT TINE 96.00 ARRIVAL DATE SEP 5 1971

HELIOCENTRIC CONIC DISTANCE 258.41! EARTH TO MARS

RL 151.70 LAL .DO LOL 24g,86 VL 34,257 GAL 2.4? AZL 91.8| HCA 83.40 8HA _29,76 ECC .54223 INC 1.8073 Vl 29.3?0

RP 206.06 LAP -1.80 LOP 333.2? YP 20.583 GAP 19.20 AZP 90.2| TAL 9.69 TAP 93.09 RCA 151.14 APO 308.42 V2 26.495

RC 61.933 GL -12.28 GP -1.83 2AL T6,28 2kP 170.86 ET3 181.64 ZAE 167.53 ETE !l.23 ZAC 97.31ETC 278.9T LV| -17.87

PLANETOCEN?RIC CONIC

C3 25.844 VHL 3.084 DLA -24.40 RAL 332.60 RAG $645.3 VEL 12.075 PTH T.OB VHP 8.944 DPA -16.88 RAP 327.90 ECC 1.4253

LNCH AZNTH LNCN TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM |NJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

50.00 14 30 28 2096.43 -17.06 75.07 193.58 135.12 I5 15 24 1696.5 1,17 59.97

60.00 15 41 20 2507.99 -1I,38 83,37 198.85 t28.93 16 23 8 I508.0 4.68 45.3?

70.00 17 11 57 2241.54 -5.64 46,05 202,92 123.74 17 49 19 1241.5 8.51 26.48

80.00 I9 1 5 1899.98 -.69 23.17 205.99 119.85 19 52 45 900.0 11,5! 2.46

90.00 20 43 52 1569.58 !,53 .lO 207.22 118,24 21 9 42 569.6 12.95 338.90

loD.OO 21 43 57 1374.45 ",69 544.54 205.99 1|9.85 22 6 52 374.4 11.51 323.03

IlO,O0 22 I! 24 1286.36 -5.64 554.95 202.92 123.74 22 32 52 288.4 8.31 315.40

DIFFERENTIAL CORRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2334 TRA -.9475 TC3 .2282 BAU .0817 $GT 874.2 $GR 601,5 863 132.3 8T 17.8 3R 27.8 IS 9.T

RDE -.4894 RRA .1856 tiC3 .0688 FAU .D421R RRT -.0436 flRF .US?D RTP -._aO5 CRY .6407 C_S -.4458 CS! .$711

FDE ".0515 FRA ,4256 FC3-1.4126 68P 1111 $66 1081.2 R25 ".Dtl6 R13 ,5514 LIA 30.7 NSA 13.6 SSA 1.4

GD[ .542! BRA .6736iC3 .2363 PSP 186 $GI 074,9 $62 600.4 THA 176.75 ELI 30.6 EL2 12.3 ALF 92.65

LAUNCH DAY( JUN ! 1971 PLIGHT TINE 98.00 ARRIVAL DATE $EP ? |97|

HELIOCENTRIC CONIC

RL tSI.7O LAL .OD LOL 248.88 VL

RP 206.68 LAP -1.78 LOP 534.54 VP

RC 62.879 GL -12.46 GP -1,69 ZAL

PLANETOCENTRIC CONIC

C3 24.398 VHL 4.939

LNCH A2MTH LNCH TIME

50.00 14 30 36

60.00 15 42 9

70.00 17 13 49

80.00 19 4 31

90.00 20 48 5

IO0.OO 21 47 22

110.00 22 13 16

DIFFERENTIAL CCRRECTION$

TOE -.2252 TRA -.6372 TC3 .2525 BAU .0856

ROE -.4?90 RRA .1606 RC3 .0709 FAU .04406

FOE -.0632 FRA .4366 FC3-1.5643 68P 1153

BOG .8293 BRA .6624 BC3 .2623 FSP 181

DISTANCE 261.518 EARTH TO MARS

3A.O$D GAL 2.49 AZL 91.79 HCA 84.67 3HA 225.70 ECC .53061 INC 1.7928 Vl 29.370

26,590 GAP 18.71AZP 90.17 TAL 10.05 TAP 94.70 RCA 151.12 APO 300.40 V2 26.496

?5.82 ZAP 169.$1 ITS 190.72 ZA_ 18?,23 [T[ 10.20 ZAC 97.22 ETC 279.01 LVI -|Y.8?

OLA -24.?6 RAL 332.19 RAO 6044,7 VEL 12,016 PTM 7.01VHP 8,641 DPA -16.88 RAP 328.12 [CC 1.4015

L-i TIN[ INJ LAT |NJ LONG INJ RT A6C INJ AZNTH INJ TIME PO C8T TIH INJ 2 LAT INJ 2 LONG

2674,31 -15o98 74,06 192.50 158,43 15 |5 lO ID?4,3 2.28 58,03

2404.01 -10,35 62.18 Ig?.57 128,1? ID 25 33 1484.0 5.73 44.2!

2214.46 -4.61 44,6| 201.05 125.88 17 50 44 1214.3 9.32 25.03

1868.06 .39 21.42 204.96 119,66 19 35 39 668.1 12.3! .62

1533,gg 2.6? 358,11 206.23 !18.16 21 13 3g 534.0 13.99 336.79

1342.53 .39 342.?9 204.96 119.86 22 9 45 342,5 12,$1 321,99

1261.31 -4,61 333.53 201,85 123.88 22 34 l? 261.3 g.32 313.95

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 890,S SGR 605.? 6G3 142.1 3T 17.9 SR 28.0 98 T.D

RRT -.04?0 RRF ,0615 RTF -,$601 CRT .6404 CRS -.4950 CST .3271

$GB 1077.0 R23 -.0126 R13 ,$611 LIA 50.9 NSA 14.1 8SA 1.4

861 89|.4 $G2 604.5 THA !76.61 EL1 30.8 EL2 12.5 ALF 62.94
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE JUM t 1ST1

NELiO¢[MTIIC CMIC

RL Ill.TO LAL ,00

RP tGe.e?LAP -l,??

RC iS.lit lL "||.1|

PLAk_YOCENTRiC CON|¢

¢3 t3,Die VHL 4.80|

LNCN AZNTH LNCH YINE

50.00 14 30 eg

eO.O0 IS 41 54

?0.00 17 15 3e

IO.O0 19 T S9

DO.DO |0 St SO

IO0.OD 11 SO I1

IID.O0 tD 15 §

FLIGMT TINE lO0,OO

DI|TANC[ li4o?)4

L_. 141,ll VL 11,t41 GAL |.5| A|L it,T! NCA I|,i4 IMA

LOP 3_5.81 VP El.lOT GAP |8,E3 AZP 90.23 TAL 10,37 TAP

&P "1.e4 ZAL ?l.34 ZAP |N,?4 ET8 189,1e ZAE leT.De ETE

OLA "IS.It RAL 331.?e RAO ll44.| VEL IS.iS! PTM e.i6 VNP

L'I TIN[ INJ LAY INJ LONG INJ RT AIC INJ AZNTH INJ TIME

tell.De "14.95 73,09 t91.16 131.71 I| Ii 51

E400.73 "9.3S el.D4 196,51 I29.38 16 23 |5

tleG.OD -3.31 43,_e 200.81 113,99 !? 5_ ?

1036.46 !.47 t9,69 2o3,gT 119,83 lg 38 36

1498.31 3.el 3|e,12 205,17 !10,04 21 !? 46

1310.93 1,47 341.00 203.97 119,83 22 1_ 42

1234,88 -).el 332.14 200.81 123.9t 22 35 40

DIFFERENTIAL CCRRECTION|

TDE -.2177 TNA -,ells TC] .£802 RAM DOleS

RDE -.4ego RRA ,ITe2 RC3 ,0728 FAU ,04lie

FD[-,O?S4 FRA .4415 FC3-|.?EgI OlP 1|el

ROE ,51T1 IRA .e512 IC) ,2805 FIP 181

LAUNCH DATE J_ 1 1ITS

HELIOCENTRIC CONIC

RL 151,?0 LAL .00

RP 2De.el LAP -1,?e

RC 64.93e GL -12,14

PLANETOCENTRIC CONIC

C3 11.894 VHL 4*R?G

RIO-COURSE EXECUTION ACCURACY

let 904,4 8G_ IOI,e 803 152.e

RRT -.0499 RRF .Gee! RTF -.5399

809 IOgE.3 R23 -.0143 R13 .5707

801 IO?.) SO2 000.2 THA 170,50

FLIGHT TIN[ t02.00

OIOTANCE 260.044

LOL 249.01 YL |3,0|3 GAL 2,S3 AZL 91.70 HCA 8T.21 8NA

LOP $37,0R VP ED,03S GAP 17.?? AZP 90,09 TAL 10,72 TAP

GP -!,00 ZAL 74,0| ZAP 107,04 IT8 |99,33 2AE 100.93 [T[

DLA -21.4? RAL 331.32 RAO 0643.7 VEL 11.912 PTH 0.92 VHP

ARRIVAL DATE lip D 1l?1

EARTH TO NAIl

818,13 [CC .31RT8 |NC 1,7?14 Vl II,)?D

90,31 RCA ISI.ID APO 193,17 VE |I,4ID

9,24 ZAC 97,14 ETC 279.04 Lvl -17.81

0,3S0 OPA -19.es RAP 320,33 ECC 1,371R

PO CgT TIN 1NJ 2 LAT INJ E LONG

1052.9 3.3S 57,11

1490.? I.T4 43.09

1188.1 10.30 23,61

830,$ 13.49 330.79

498.3 14.98 334,40

310.9 I3,49 320,16

|34,9 10.30 311,93

_qllT DETERMINATION ACCURACY

OT 17.2 IR 2l.E ll Y,A

CRT ,6326 CRI -,5413 CIT ,RISE

LeA 32,0 HIA 14.3 I3A 1,5

EL! 30.9 EL2 12.T ALF 63,91

ARRIVAL DATE 8EP !1 1971

EARTH TO HARI

210,94 ECC .30989 INC I.TD39 VI 29.370

97,92 RCA 131.07 APO Doe. It V9 el.die

8,32 ZAC 27.06 ETC 279.08 LVI -17.44

0,070 DPA -le.04 RAP 3El,el ECC 1,3i05

LNCH AZMTH LNCH TIME L'I TIME INJ LAT

50.00 14 30 38 2D3|.19 -13.94

lO,OO 13 43 $l 1430.14 -9.$?

?D.OO l? I? 9l !102,13 -|.01

IO,O0 II 11 3l l/Ol,lE !.53

90.D0 ID S? 43 140|,39 4,90

IO0.O0 91 54 94 IE?9,33 2,53

liD,DO 99 ID 59 1209.05 "E.OE

DIFFERENT IAL CORRECTION9

YD[ -.199s TRA -,lOtl TC3 .3278 |AU ,OiOE

RD[ -.4590 RRA ,1717 lC3 .0741FAU .04082

FDE -.Ol?3 FRA ,4ll3 FC3-I.DOI? liP 1091

|DE .9011 DRA ,3304 Be3 ,3351 FIP 211

INJ LONG IRa RT A8C INJ AZMTM INJ TIME PO CIT TIN INJ 9 LAT ERa 9 LONG

72o16 120.E4 135,9T 15 14 30 1632.9 4,39 §l. El

09.93 |93,46 |29,37 |D |4 14 1438.1 T.?3 41.99

41,87 li9,3O 124.07 IT 53 |l II32,2 11.94 It,t1

|?.97 203.00 119,76 19 41 3? 805.t 14,45 3ll,ll

354.10 204.33 117.88 21 |2 I1 492,4 15.98 332,40

339.33 203.00 t19.T0 22 15 43 9?g.e 14.45 318,38

330.?9 102.80 124.07 22 3? I 909,0 11,94 311.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

lOT 911.3 80_ 013.1 803 183.0 IT 1?,4 IN 98,4 ll ?.l

RRT -,0939 RRF .0708 RTF -,3999 CRT .elO4 CRI -.379| CIT ,tell

lOB 1098.3 R93 -,0009 RI3 ,0009 LIA 30,9 NIA 14.4 IIA 1,3

Re1 912.0 IG2 011,1 THA tTS.Ol ELI 30.? ELE 19.? ALF 0A.14

LAUNCH DATE JUN I 19T1 FLIGHT TIME 104,00 ARRIVAL DATE IEP 13 IITI

HELIOCENTRIC CONIC OIITANCE |T1,430 EARTH TO MARl

RL Ill.TO LAL ,DD LOG 14t°ll VL 33,081 GAL |.55 AZL 91,?3 HCA 09,48 IRA 815,97 [CC ,30099 INC 1,7491 Vl 19,3TD

NP tOe,TO LAP "1.?| LOP 339.33 VP 15,l?l GAP 17,31 AZP ID,D5 TAL ll,O? TAP 9i,li RCA l|l.Ol APO liD,iS V9 9i.454

NC li°Oll eL -13,Ol 9P "E,OD ZAL 74,31 lAP lie,|3 [TI li8,ll 2A[ IliolT [T[ T.4E IAC ii,li ETC |?l.tD LVI -IT,el

PLANITOC[NTRIC CONIC

C) |D,III

LNCN AZMTM

|D.OD

40,00

TO.DO

lO.OO

IO.OO

100.00

ItO,O0

DIFFERENTIAL

TDE -,1111 TRA -,1001

ROE ".4137 RRA ,1i?1

rD[ ".|DIS FRA *i?13

DO| .4113 IRA ,i933

VML 4,lie OLA -ll.ll RAL 330.17 RAO lfl3,l VEL |l,Ol? PTH l,ll VHP f.lOt DPA -10,34 RAP Ill,it [CO 1.3itl

LNCH TIME L-I TIME IRa LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO ¢IT TIM INJ |LAT INJ 9 LOHG

14 9D 33 2112,31 "ll,ll ?1,9l t89,E5 t39,11 IS I4 S 1tl9.3 5.39 13,44

I| 44 13 E4II,4O "T,4l II.l? 194,49 IIO,?3 II 94 tO 1419,4 $,47 40,93

ST tO tO ll3?.ED "1.17 40,56 198.09 124.12 l? 54 47 liST,! 19,I3 93,8S

tO IS l 1274,27 3,37 10,27 209,08 Ill,JR IS 44 41 ?74.3 lS.3T 336.13

91 3 0 1496,37 0,11 332,0? 203,4? II?.RY 21 !1 49 496,4 le,I! 330.tl

91 9? II 1941.7A 3,37 337.14 |09.38 I|l.tl 92 |R 4t 948.? IS.3Y 31R.|O

19 I1 37 1114,09 "!,07 329,40 153,89 194.11 99 33 !1 134.0 11.19 301.?1

CORR[CTIONI MID-COURI[ EXECUTION ACCURACY ORDIT DET[RMI NATION ACCURACY

TC3 ,3433 IAU ,OIIi iGT III,S IM II1,1 IG3 IYS,Y IY ITot IR !1ol II I,!

RCI ,DTID FAU ,OIOIY RRT -,DlOI RRF ,U?13 RYF -,_11 CRY ,1011 CRi -,19i7 CAT ,lieu

F¢)-I.ID3T lip IIT| IG9 1111,9 R13 ",DII8 R!3 ,Sill LIA 31,1 MIA 14.? IIA I,I

IC3 .3|il FeP t3A 8G! 133.1 IG| 114,1 TNA |?|,RD ELI 30,1 EL! 19,| ALF IA,13

LAUNCH OAT9 JUN lilY| FL|GMT TIME IDI,O0 ARRIVAL DATE 8EF II lITI

HELIOCENTRIC CONIC DIITANC[ 174.907

RL tit,TO LAL ,00 L_. 141,el VL 33,3?3 tAL I,IT AZL 91.T4 MCA lI,TI iRA

RP IDI,?I LAP -!.74 LOP 331,11 VP 15,711 GAP 1i,89 AZP RO,OI TAL 11,42 TAP

R¢ tT,ID3 GL -13,11 GP -|,tl IAL Y3,15 ZAP 195.40 [TI |91.3| ZAE $11,97 [T[

PLANETOC(N?RIC CONIC

C3 11.11i VML 4.413 DLA "21,11 RAL 3]D,40 RAO 1042,1 V[L 11,121 PTM I.R4 VMP

LNCH AZMTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT Aec INJ AZMTH INJ TIME

10,00 t4 30 E4 9303.93 -ll,Ot TD,44 lll,3D 139,39 tS 13 37

IO,O0 t3 44 4R 2303,45 -I.31 3?.85 193,52 192,89 |0 24 41

?0,00 1? |D Sl 9119,99 -,?4 33,30 19T.e8 194.15 17 19 4

UO,O0 t9 II 4? 1743,82 4,31 14.39 201,19 119,54 19 4? 80

10,00 !1 I !1 13tD,03 ?,15 350,31 tOl,14 117,41 21 31 39

|DO,OD !! t 31 Iltl.tD 4,$9 333,21 E01,19 119.54 22 21 ST

110.00 tl 90 !1 1159,?4 ",?4 3|8,21 197,83 124,15 22 39 3?

OIVff[RENT l AL CORR[CTIONe MIO-COURIE EXECUTION ACCURACY

TOE -.1900 TRA -,3331 TC3 ,3?3? IAU ,1011 ROT 945,6 8OR 019.9 303 181.6

MOE ".44E1 RRA ,I334 RC3 .0?93 _AU ,0530Y RRT ",0634 RRF *0825 RTF ".6005

• DE -.11D1 FRA ,4841 FC3-9,31?E oeP 1932 IGD 113D.1 R23 -,0169 R13 .eo2o

UO[ ,411Q BRA .eIS| BC3 .3813 FeP 254 301 94?,0 IG2 616.T THA lYe.e?

EARTH TO MARl

||3,|1 [CC ,ltll| |NO I,T311 Vl lt. ITU

101,1T RCA 151.02 APO 2?|,30 V9 11,411

1,15 |AC 9t,99 [?C t79.13 LVl "tT.?9

7.543 DPA -Ie.96 RAP 3|I,14 [C( 1.3103

PO CeT TIN INJ 2 LAT INJ 9 LONG

1593,9 9,34 $4,14

1323,4 9.51 33,10

1t12.9 13.03 II.Sl

743.0 Ie,ET 303.39

393oD IT,90 311,01

210.3 ll.9? 314,ee

15g,T 13.33 308.43

ORBIT DETERMINATION AccuRACY

ST 17.? SR 98,? 8e 8.T

CRT .6000 CRe -.e379 CIT .t?OI

L3A 31.4 MSA 14.9 elA 1,1

ELI 31,1 EL2 13.1 ALF 64,90

1604



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OATE JUN 1 1S71

MELIO¢ENTRIE C_!¢

RL 151.?0 LAL *DO

RP 20S.?S LAP -I.72

RC 68.502 GL -13.34

PLAN[TOCENTRIC ¢0NI¢

C3 16,928 VNL 4.351

INCH AZMTH LNCH TIME

SO.DO 14 30 11

60,DO 15 45 15

?O.OO 17 22 23

00,00 19 22 23

90.00 21 14 18

100.00 22 S 21

110.00 22 21 55

FLIGHT TIME 108.00 ARRIVAL DATE 8[P 17 1971

DISTANCE 278.444

LOG. 243.DS VL 33.4|4 GAL 2.59 AZL 31.72 HCA 91.02 8MA

LOP 340.89 VP 25.572 GAP 18.43 AZP 89.97 TAL I1.78 TAP

GP -2.18 ZAL 73.36 ZAP 164.25 ITS 187.96 ZAE 166.95 ETE

EARTH TO MARS

210,69 ECC .26335 INC 1.7208 Vl 2S.3YO

102.80 RCA 150,99 APO 270.39 V2 28.407

5.68 ZAC 96.81 [TC 279.15 LVI -17,?6

DLA "26.49 RAL 329.33 RAD 8642.4 VEL 11.768 PTH 6.81 VHP 7.294 DPA "16,88

L'I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIM( PO CST TEN

25?4.93 -!1.12 63.64 187.37 136.57 13 13 6 1575.0

2375,33 -5.83 56,86 1g2.39 12g.97 16 24 50 1375.3

2089.43 .16 38.07 196.96 124,15 17 57 16 1089.4

1713.80 5.60 12.93 200.33 119.38 19 51 3 713,9

1353.20 8.40 347.32 201.95 117.10 21 36 51 353.2

1168,28 5.60 334.30 200.33 113,38 22 25 9 100.3

1136.23 .13 326.39 196.96 124.15 22 40 51 136.3

RAP 328.98 ECC 1.3115

INJ 2 tAT INJ 2 LONG

7,26 53.86

10.44 38.90

13.87 18.21

17.14 351,51

18.83 325.75

17.14 312.08

13.87 307.13

DIFFERENTIAL CCRRECTIONS

TOE -.1831 TRA -.5349 TC3 .3994 8AU ,1020

ROE ".4340 RRA .1596 RE3 ,0?50 FAU .05570

FOE -.1353 FRA ,4965 FC3-2.5474 RiP 1279

ROE .4716 ERA ,6063 6C3 .4064 FAP 273

MID-COURSE EXECUTION ACCURACY

8GT 939.6 SIR 621.3 SG3 202.2

RRT ",_71RRF ,0868 RTF -.6034

3G8 1143.2 R23 -.0t94 R13 .6050

SGI 961.2 802 618.9 THA 173.74

LAUNCH DATE JUN 1 1971 FLIGHT TIME 110.00

HELIOCENTRIC CONIC

RL 151.70 LAL .00

RP 206.79 LAP -1.71

RC 69.791GL -13.49

PLANETOCENTRIC CO_IIC

C3 10.109 VHL 4.289

LNCH AZNTH INCH TIME

50.00 14 23 55

1O.00 10 45 39

?O.O0 17 Z4 2

80.00 19 26 15

gO,DO 21 20 32

I00,00 22 6 7

110.00 28 8) 82

ORBIT DETERMINATION ACCURACY

8T I?.l 8R 28.8 SS 9,2

CRY .3923 CR9 -,7025 CST .1321

LSA 31.6 MSA /5.1 SSA 1.6

EL1 31.1 EL2 13.2 ALF 65.14

ARRIVAL DATE SEP 19 19?1

DISTANCE 282.041

LOL 249.66 VL 33.362 GAL 2.62 AZL 91.71 MCA 92.28 IRA

LOP 342.16 VP 25,433 GAP 16.00 AZP 69.93 TAL 12.14 TAP

GP -2.25 ZAL 72.86 ZAP 163.08 ITS 187.62 ZAE 167.10 ETE

DLA -26.90 RAL 323.46 RAD 6642,0 V[L 11.753 PTH 6,78 VHP 7.035 DPA -16.91

L-| TIME |MJ LAT ZNJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIM

2557.51 -10.26 68.86 186.47 136.72 15 12 33 1557.5

2356.06 -4.79 55.95 191,68 130.06 16 24 55 1358.1

2066.76 1.02 36.89 196.07 |24.14 17 58 29 1046.8

1684.25 6.58 11,89 199.51 t19.19 19 34 t9 684.2

t315,67 2,85 343.77 201,10 116,74 21 42 28 315.7

1199,72 4.58 332,65 199.51 119.19 22 28 25 158.7

111),60 1.02 32S.81 126.07 124.14 22 42 2 113.S

EARTH

208.43 [CC .27573 INC

104.42 RCA 150.96 APO

4,80 ZAC 96.73 ETC

TO MARS

1.7064 VI 29.370

265.90 V2 26.483

27g.16 LVI -17.71

RAP 329.09 [CC 1.2980

INJ 2 LAT INJ 2 LONG

8.13 93.12

11.27 37.99

14.67 18.RS

17.37 349,72

19.75 323.38

17.97 311,08

14.67 303.64

DIFFERENTIAL CCRRECTION8

70£ -.1720 TRA -.1761 T¢$ .48G3 BAU ,1047

ROE -.4268 RRA .|990 RC8 ,0740 FAU ,05850

FDE -.1542 FRA ,5091 FC3-2.7960 RiP 13t?

ODE .4623 BRA .5368 BE3 .4323 FIP 299

MIO-CCURIE EXECUTION AcCuRACY _IBIT DETERMINATION ACCURACY

SGT 972.0 8GR 623.4 8G3 210,8 8T 17.8 8R 20.9 |I S.7

RRT -.0713 RRF .0937 RTF -.60?t CRT ,5639 CR8 -.7351 COY .DOLT

800 1154.7 R23 -.0227 R13 ,6089 LSA 31.3 NSA 15.3 3SA 1.?

301 973.7 302 620,7 THA 173,59 EL! 31.2 EL2 13.4 ALF 35.46

LAUNCH DATE JUN 1 1971 FLIGMT T|I( 112.00 ARRIVAL OAT[ lip 21 ID71

HELIOCENTRIC CONIC

RL t51.?0 LAL .DO LOt 249,84 VL

RP ZOe,84 LAP -1.63 LOP 343.43 VP

RC 71.130 GL -13,62 GP -2.32 ZAL

PLANETO¢ENTRIC CONIC

C3 17.382 VHL 4.137

INCH AZNTH LNCM TIME

SO.DO IA 29 35

SO.DO 13 48 O

TO.DO 11 2S 31

SO.DO ID 30 3

gO.DO 21 2? 18

100.DD 82 12 39

I|O,OO 22 24 S8

DIFFERENTIAL CORRECTIONS

TOE -.1727 TRA -,5i61 TC3 .4333 |AU ,tOll

ROE ".4183 RRA ,1124 R¢3 ,0?|3 FAU ,O|14i

rOE -,t733 FRA ,S217 FCI'iiDISI lip 1348

30[ .4531 IRA .Silt DC3 ,453D FIP ]14

DISTANCE 285.693 EARTH TO MARS

33.286 GAL 2.6A AZL 91.69 HCA 93.55 6MA 208,37 [CC ,26862 INC 1.692D Vl 29.3?0

23.302 6AP 13,58 AZP 09,90 TAL 12.50 TAP 100.05 RCA 150.94 APO 261.81 V2 26.477

72,37 ZAP 181.88 ITS 187.31 ZAE 167.32 ETE 3.90 ZAC 96.65 ETC 279.18 LVl -I?.66

DLA -27.10 RAt 3|t.18 RAD l141.I VEL 11,721 PTH I,?S VHP 6,42| DPA -16.IS RAP 329.18 [CC 1.2157

L-I TIME |NJ LAT INJ LONE |NJ RT AIC |NJ AZMTM |NJ TIME PO CIT TIM INJ 2 tAT INJ 2 LONG

2940,t1 -9.43 68.17 185,60 131.85 15 11 36 ISAD,t i.91 3|.41

23_7.36 "3.98 IS.07 130.81 130.14 16 24 57 1337,7 12.05 37.03

2049,01 i,15 35.73 195.22 124,11 17 39 36 IOA3,O 15.44 IS.?|

1831.13 7.54 9,Sl 190.72 11t,98 lS S? 30 955.2 10,76 347.93

1277.07 10,?3 343,54 200,41 111.32 21 40 35 277.1 EO.Dt 32D.92

Ilel.lS ?,54 331.03 196.72 SiR.it 22 31 43 129.7 18.78 309,30

lOSt.13 l,lS 324.67 193.22 124.11 22 43 S Sl,8 15,44 304.R4

MID-COURSE EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACY

9GT 982,7 IGR lll,I 3G3 232,4 IT 1Y.7 IR 29.0 II 10.3

MR? -,0757 RflF ,IU29 RTr *.(.07 CRT .3?53 CRI -,YISl Ell ,UISS

3G8 tt$4,? R23 -.0Ill RI3 .6128 LIA 3I,I MIA 13,4 |3A 1.6

80| 984.6 IGI 612,1 THA 179,40 ELI 31,2 EL2 13.5 ALF i5.84

ARRIVAL DATE SIP 83 1971

EARTH TO MARS

204,41 ECC ,212DO INC 1,1776 Vt 29,310

107.17 RCA lSD.9I APO 258.06 V2 26.470

2,g? 2AC 36.57 ETC 27R,t8 LVI -|7.59

6.103 DPA -!?,D1 RAP 329.25 ECC I,E743

|NJ AZNTN INJ TZM[ PO C3T TIM _NJ 2 LAT INJ 2 LONG

LAUNCM DATE JUN I 1S?I FLIQMT TIN[ |li. DO

MELiO¢EMTRi¢ CONIC

RL t$1.?0 LAL ,OD

RP EDI,RO LAP -1,67

RC 72.317 GL -13.74

PLANETOCENTRIC CONIC

¢3 11,6?9 VHL 4.034

LNCH AZNTH LNCN TIME

30.00 14 29 12

80.D0 IS 46 16

TO,DO 17 26 $6

80.00 1g 33 33

80.00 21 34 46

100.00 22 16 46

110.00 22 26 22

OIRTANC[ 211,395

LOG. 243,88 VL 33,177 GAL 2,81 AZL 91,68 HCA 94.82 8MA

LOP 344.70 VP 23.177 GAP 13.|? AZP 19.88 TAL 12.8| TAP

8P -2,40 ZAL 71,88 ZAP 160,13 [T8 187,04 ZA[ 167,6| [T[

OLA -2?.33 RAt 328.30 RAO 664|.3 VEt !1,033 PTN S.73 VHP

L-| TIME INJ LAT INJ LONG INJ RT A3C

2323.tS "8.83 67.49 184.76 t36.97 15 11 I?

2320,16 -3.El 34.23 189.96 130,19 16 24 36

2024,15 2.63 34.66 194,39 124.06 18 0 4D

1826.64 8.41 8.D? 197.97 118.74 2D l 1

1236,79 lt.33 341o20 19g.78 115.83 21 $5 25

1101,11 8.48 329.43 197.37 118.74 22 35 8

1070.97 2,68 323,§9 1g4,3g 124.06 22 44 13

NID-COUR3E EXECUTION ACCURACY

SIT 9g2.2 SGR 626.5 303 248,8

RRT -.0911 RRF .1106 RTF -.6134

6GB 1173.4 R23 -.0296 R13 ,6158

$G1 gg4.3 302 623.1 THA 179.17

OIFFER[NTIAL CORRECTIONI

TO[ -.1669 TRA -.93?9 TC3 .4783 BAU ,1070

RDE ".4119 RRA .1490 RC3 .0697 FAU ,06462

FD[ ".1932 FRA .5350 FC3-3,3543 83P 1367

6DE *4442 IRA ,5?74 6C3 .4836 FIP 331

1523.1 g,74 $1,73

1320,2 12.80 3t,13

1024,2 16.10 14.54

826.6 10.55 349.16

236.8 21.57 318.31

101.1 19.59 3D7,33

71.0 16.16 303.46

ORBIT DETERNINATION ACCURACY

ST 17.7 3R 2g.1 33 10.8

CRT .$653 CR3 -,7880 CST .0351

L3A 32.1 M3A 19,8 83A t.8

ELI 31.2 EL2 13.6 ALF 66.32

I005



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN | 1971 FLIGHT TINE |16.00 ARRIVAL DATE 3EP Z) 1971

MELIQCENTRI¢ CONIC DISTANCE 293.14!

RL 151,70 LAL .DO LO_. 649.|1 VL 35.09] GAL E,68 AZL 91.66 HCA 96.01

RP lOG,it LAP -I,iS LOP 34S,66 VP ES,DSI GAP 14,78 AZP 89.66 TAL 13.20

RC 73.930 GL -13.8S GP -2,47 ZAL 71.40 IMP IS9.40 ST) 186o80 ZAE 1i?.67

PLANETOCENTRIC CONIC

C3 56,054 VHL 4.007 DLA "27.67 RAL 328,03 RAO 6_,3.D VEL 11.666 PTH 6,70 VHP 6.360 OPA "|7.08 RAP 326.29 [CC 1,2642

LNCH AZNTH LNCN TIME L'I TENS [NJ LAT INJ LONG |NJ RT ASC INJ AZNTH ZNJ TENS PO CST TIN INJ 2 LAT INJ 2 LONG

30.DD 14 28 46 2510.24 "?.St 66.66 183.65 137.07 15 10 36 1510,2 10.47 51.OR

GO,DO 15 46 28 2303.57 -2.46 53,43 189.15 150.24 16 24 51 1303.6 13.50 35.31

?O.O0 t? 23 55 E004,24 3,4| 33.62 193.60 i24.00 18 ! 39 t004,3 16.95 13,40

80.00 19 3? 46 1598,65 9.39 6,49 197.25 118.47 20 4 27 598.7 20.28 344.41

90.00 21 43 23 1193,70 13,20 338.67 199.22 1t5.24 22 3 16 193,7 22.49 315,48

100.DD 22 20 40 1073.12 9.39 327.86 197.25 118.47 22 38 33 73,1 20.29 305,76

liD.DO 22 27 41 1051.07 3.41 322,54 193.60 124.C0 22 45 12 51.1 16.95 302.32

DIFFERENTIAL CORRECTI(_I8 MIO-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION AccuRACY

TOE -,1608 TEA -,S488 TC3 .5024 BAU .1086 3GT 1000.0 SGR 627.7 $03 266,4 6T |7,6 6R 29.2 $6 !!.5

RDE -.4052 ERA .1459 R¢3 .0663 FAU .06797 RRT -.0862 RRF ,1191RTF -.6152 CNT .5576 CR8 -.6105 CST ,0073

FOE -.2149 FRA ,$485 F63-3.6654 86P 138? $GB 1180.7 R23 -.0324 R13 .6179 LSA 32.3 MSA 15.7 33A I.R

BOG .4359 6RA ,5678 BE3 .5068 FSP 376 $01 1002,4 SG2 623.9 THA 174.94 ELi 31.2 EL2 13.6 ALF 66.74

EARTH TO MARl

8NA t02.75 ECC ,26563 INC t.16$t Vl ER.]TO

TAP 109,2R RCA 150.88 APO 254.62 V2 26,446

ETE !.99 ZAC 66,49 [TC E7R.I8 LVI -17.62

LAUNCH DATE JUN I 1971 FLIGHT TII4_ 116.00 ARRIVAL DATE 9EP 27 19YI

NELICCENTNIC CON[¢ D|87ANC[ 296.928 EARTH TO NAN8

RL 151.?D LAL .00 LOL 249.68 VL $3,015 GAL 2.?0 AZL 91,65 HCA 97,35 8NA 601.16 [CC .25008 1NC 1.64|6 vl 69.370

RP 207.04 LAP -1.64 LOP 347,E3 VP |4,D4S SAP 14,39 AZP 69,79 TAL 13.54 TAP 110,09 RCA 150.85 APO 251,47 VE EI.454

NC 73.426 GL -13.96 GP -2.56 ZAL ?0,94 ZAP ||U1,15 _78 186,56 2AE J66°4| EYE ,93 2AC 96,41 EYE 279,16 LVi -17,44

PLANETOCENTRIC CONIC

C3 15,462 VML 3.935 DLA -27.96 RAL 367.57 2A0 6640,8 VEL 11.642 PTH 6.60 VHP 6.166 DPA -17.16 RAP 369.31 ECC 1.8S48

LNCH AZMTH LNCH TIME L-| TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZNTH |NJ T|NE PO CDT TIN INJ 2 LAT INJ 2 LONG

50.00 14 28 17 2496.18 -7.21 66,26 183,16 137.16 15 9 53 1496,2 11,17 50.48

GO.GO 15 46 35 2287.69 "1.79 52.66 188.36 130.27 16 24 43 5287.9 14.16 34.51

70.00 17 22 28 1985.35 4.13 52.63 192,84 123.93 16 2 33 985,3 17.49 12,3E

60.00 19 41 44 |571.26 10.20 4,94 196.5T 118.19 20 7 55 571.5 20.98 542.68

gO.DO 21 53 SO 1145.23 14.59 335,79 I08.75 114.50 22 12 55 145.2 23.44 312.26

100.00 22 24 35 1045,73 ID.28 326,31 196.57 118,19 22 42 ! 45.7 20.98 304.05

I10.00 22 28 54 1032.17 4.13 321,55 192.64 /23,95 22 46 6 32.2 17,49 301.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORDIT DETERMINATION ACCURACY

TDE -.1552 TRA -.5397 TC3 .5245 SAU ,1093 SGT 1006,3 6GR 628.6 965 285.0 IT IT.S SR 29.2 63 12.1

RDE -,3988 ERA ,1429 RE3 .0619 FAU .07150 RE7 -,0920 RRF ,1283 RTF -.6163 CRY .349l CR6 -.8298 C$T -.0169

FDE -.2373 FRA .5628 FC5-3.9979 BSP 14D3 SGB 1186.5 R25 -.0562 R13 ,6194 LSA 52,5 MSA 15.8 SIA 1,9

BDE .4279 BRA .5583 BE3 .5281FSP 410 601 1009.0 302 624.2 THA 174.67 ELI 31.2 [LE 13.7 ALF 67,13

LAUNCH DATE JUN I 1971 FLIGHT TIM( 120,DO ARRIVAL DATE 3EP 29 16?1

HELIOCENTRIC CONIC

RL 151.70 LAL *DO

RP 207.12 LAP "!*46

NC 76.944 GL "14.04

PLANETOC[NTR|C CONIC

C3 14.956 VHL 3.848

LNCH AZMTH LNCH TIRE

5D,DO 14 27 48

lO.OO 15 46 38

TO.DO lY 30 35

8D.DD J9 43 40

90.00 22 I 56

lOO.OO 22 23 32

ItO,OO 22 30 t 4,01

OlFFEE(NTIAL CCREECTION$

TD[ -,1SOS TEA -.13Ol TC3 .5440 2AU ,1094

NO[ -.352Y ERA .1401 RE3 .0565 FAU ,07565

FOE -.241D FRA .5771 FC3-4,3554 SiP 1414

|0[ .4204 9RA .548Y 6C3 .5470 FSP 444

DISTANCE 300.752 EARTH TO MARS

L¢X. 249.68 VL 56,942 GAL E.71AZL 91.63 HCA 98,61 )HA 199.70 ECC .24473 INC 1.6340 VI R9,370

LOP 348.49 VP 24.858 GAP 14.D1AZP 89.76 TAL 13.87 TAP 112.48 RCA 150.83 APO 248.57 V2 26,444

GP -2.64 ZAL 7D.49 ZAP 156.82 ET3 186,58 ZAE 168.91ETE 359.77 ZAC 96.53 ETC 279.17 LVI -17.35

DLA -28.16 RAL 327.12 RAO 664D.5 VEL 11.619 PTH 6.66 VHP 5.909 OPA -17.25 RAP 329,3D ECC 1.2462

L-I TINS INJ LAT INJ LONG INJ RT A3¢ INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2482.9? "6.55 65.70 182,4_ 157.23 15 9 9 1483,0 11.B2 49,99

2273.15 -1.14 51.98 187.$1 130.29 16 24 51 1273.1 14.73 33.Y6

1967.46 4.81 31,69 192.10 123,55 16 3 22 967.5 18.09 11,28

1544,50 11,13 3°41 196.92 I17.85 20 !1 24 544,5 21.65 340.9?

1082.40 16.33 331.99 198.48 113,42 22 26 59 82.4 24.56 3De,DO

1018.9? 11.13 324,78 195.92 117,58 22 45 31 I9,D 21.65 302,54

1014.26 320.6t 192.10 123,35 22 46 56 14.3 16.09 30O,tO

MID-COORS[ EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

5GT 1010.6 5GR 669,2 603 504,7 87 17.4 SR 29.5 88 12.4

NET -.0977 RRF .1680 RTF "._,G_ CRT ,3417 CRl -.I4PO El! *,UiU!

I06 1190.4 R23 -.O4O? RI3 .5198 LSA 32.7 NIA I5.l IIA 2.0

SOl 1013.6 $G| 624.3 THA 1T4.38 ELI 31,E EL2 13,7 ALF 47.59

LAUNCH DATE dUN I 1971 FL[GNY T[NE 122.00 ARR[VAL DATE DCT I 197I

HELIOCENTRIC CCtilC

tL 161.70 LAL ,DO LOL 249.6R VL

RP 207.61 LAP -I.IO LQP 349.?G VP

RC TA.SOE GL -14,12 GP -2,73 ZAL

PLANETOCENTRIC CONIC

C3 14.477 VHL 3.803

LNCH AZNTH LNCH TIRE

50.00 14 E? 12

60.00 15 46 37

TO.DO 17 31 35

tO.DO 19 49 37

87,44 22 6 |

lOO.OO 2E 32 28

liD.DO 22 31 2 6.44

01FFEREN7ZAL C_RECTZON9

TOE -.1454 TflA ",5216 T¢3 ,5606 SAU .1069

ROE -.3869 RRA .1375 R¢3 .0500 FAU ,07923

FD[ -.2664 FRA .5924 FC3-4,7384 BBP 141?

DOE ,4134 BRA .5394 BE3 .5628 FSP 476

OI6TANCE 304,610 EARTH TO HAR8

32o|T4 GAL 2.?3 AZL 91.G2 HCA 99.88 8NA 198.36 ECC .239?4 ZNC 1,619Z V! 29.37D

E4.?36 9AP 13.64 AZP 89.72 TAL 14.11 TAP 114,07 RCA 150,00 APO 245.91 V2 E6.433

70.06 ZAP 135.49 ET$ 186,2D ZA[ 169,AG [T[ 336,4? ZAC 96.26 ETC 2T5.16 Lvl -t?.24

DLA -28,3R RAL 326.67 RAG 6_40,3 VEL tl,399 PTH 6.64 VHP 5.80D OPA "1?.36 RAP 32G.2T [CC 1,2592

L-! TIME INJ LAT INJ LONG INJ RT A5C 1NJ AZHTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

24TD,61 -5.93 6S.IT t6t.Tt 157,29 15 3 22 1470.6 12.43 49,34

2259.34 -.54 Sl,32 186.89 130,30 16 24 17 1259.3 15.3E 53.05

1950,64 5,44 30,81 161,40 123.77 18 4 6 950.6 18,65 10,30

IS10.43 11.96 t.92 195.30 117,56 20 14 55 519,4 22,26 339.29

10T2.05 IR,4g 332.18 lg8.42 111,93 22 25 58 72.0 25.92 307.60

6280.94 11,66 3Dl.lg 195.30 117.56 24 17 g 5286.g 22.28 278.$6

1285.50 297,63 161.40 123.77 24 15 47 5285.5 18.65 27Y.12

NID-EOUR$E EXECUTION ACCURACY

6GT I013.4 SGR 629.5 $03 325.8

RRT -.103g RRF .1486 RTF -.6148

6GB 11g3.0 R23 -.0459 El3 ,6189

301 1016,8 SG2 624.1THA 174.06

ONR|T D[TERN|NATION ACCURACY

6T 1T.3 SR 29.3 SS 13.5

CRT .5350 CR8 -.8622 CST -.D621

LRA 33,D MSA 15,9 SSA 2.D

EL1 31.2 EL2 13,8 ALF 6?.9?

16D6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE JUN I tSTI FLIGNT TIN£ 124.00 ARRIVAL DATE OCT 3 ll71

HELIOCENTRIC CONIC

RL 151,70 LAL ,00

RP 207.$1 LAP -I.ST

RC 80.090 GL -14,19

PLANETOCENTRIC CONIC

C3 14.0)4 VHL 3.746

LMCH AZMTH LNCM TIME

50.00 14 26 36

80.00 15 46 32

TO.00 17 32 29

80.00 19 53 )2

85.62 21 51 19

100.00 22 38 24

110.00 22 31 55

OIFFERENTIAL CORRECTIO_

TOE -.1412 TRA -.5129 TC3 .5738 BAU .tOTS

ROE --3814 RRA .1351 RC) .0423 FAU .OssaG

FOE -.3128 FRA .6084 FC3-5.1481 BSP 1425

ODE .4067 9RA .5304 BC3 .5755 FSP SIS

DISTANCE 508,400

LOI. 240.08 VL 52.0|0 GAL 2.T4 AZL it.G0 HCA t01,14 8NA

LOP 351,02 VP 24,$SI GAP I),28 kZP 09,69 TAL 14.50 TAP

GF -2.82 ZAL 69,64 ZAP 154,13 ET$ 185,03 ZA[ 170.13 ET[

EARTH TO MARl

197.12 ECC .25510 INC 1.6045 Vl 20.370

115.$4 RCA 150.78 APO 245.47 V2 26.422

356.99 ZAC 96.16 [TC 279.14 LVI -17.I$

DLA o_8,59 RAL 326.25 NAG 6640.1 VEL It.SOD PTH 6.$2 VNP 5.610 DPA -17.48 RAP 529.20 ECC !.2)!0

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ T|M£ PO CST TIM INJ 2 LAT INJ 2 LONG

2459.09 -5.35 64,$9 181.0) 137.)5 15 ? 55 1459.1 13.00 48.85

2246,46 .O3 SO,T! 106.2D I3D,SD 16 23 58 1246.5 15.89 )2.30

1934.90 6.04 29.98 190.75 123.60 18 4 43 934.9 19.17 9.37

1493.12 12.75 .46 194,72 I17.23 20 18 25 493.1 22.87 337.64

1114.18 18.79 335.40 197.59 111.95 22 9 50 114.2 26.20 310.75

6255,65 12.75 299oT3 194.72 117.25 24 20 40 $255.6 22.87 276.92

626g. T6 6.04 296.80 190.73 123.68 24 16 24 5269.8 19.17 278.20

MIO-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

SGT 1014.6 SGR 629.7 SG3 348.1 ST 1?.2 SR 29.4 SS 14.2

RRT -.1105 RRF .1600 RTF -.6120 CRT .5289 CRS -.8754 CST -.0822

SGO 1194.2 R23 -.0516 RI3 .6169 LSA 33.2 MSA 15.9 SSA 2.1

SGI 1018.5 SG2 623.5 THA 173.71 ELI )1.1 EL2 13.8 ALF 68.32

LAUNCH DATE JUN I 1971 FLIGHT TIME 126.00 ARRIVAL DATE OCT 5 1971

HELIOCENTRIC CONIC

RL 151.70 LAL .00 LOL 249.88 VL

RP 207.42 LAP -1.55 LOP 352.28 VP

RC 81.730 GL -14.25 GP -2.92 ZAL

PLANETOCENTRIC CONIC

C3 )3.628 VHL 3.692

LNCH AZHTH LNCH TIME

50.00 14 25 59

6D.OO 15 46 23

70.00 1? 33 13

80.00 19 57 25

84.48 21 40 4

100.00 22 40 17

110.00 22 32 40

OIFFERENT IAL CCRRECT I0_

TOE -.1375 TRA ,.SOAO TC$ .5824 BAU ,t063

ROE -.3761RNA .13_81RC3 .0336 FAU ,08789

FOE -.3402 FRA .6247 FCS-S.S635 86P 1415

BDE .4004 BRA ,5212 8C3 .5833 FSP 355

DISTANCE 312.416 EARTH TO MARS

32.750 GAL 2.76 AZL 91.59 HCA 102.40 SNA 195.98 ECC .23079 INC 1.58g6 VI 29.370

24.546 GAP 12.92 AZP 89.66 TAL 14.79 TAP 117.19 RCA 150.75 APO 241.21 V2 26.409

69.25 ZAP 152.73 ETS 185.87 ZAE 170.83 ETE 355.24 ZkC 96.10 ETC 279.11 LV! -17.01

DLA -28.7T RAL 325.84 RAD 6639.9 VEL 11.562 PTH 6.61 VHP 5.444 DPA -1T.62 RAP )29.11 ECC 1.2249

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2448.40 -4,82 64.24 100.38 IS7.39 15 6 47 1448.4 1).52 48.38

2234.52 .56 50.14 1185.34 130.30 16 23 37 1234.5 16.39 )1.76

1920.20 6.59 _9.21 190.08 123.39 IS 5 14 920.3 19.65 8.51

1468.65 13.31 359.04 194.17 116.88 20 21 34 468.7 23.42 356.03

1138.64 19.07 337.31 196.80 111,96 21 59 2 138.6 26.46 512.60

6231.16 13.5t 298.51 194.17 1t6.88 24 24 8 $231.2 23.42 275.31

6255,13 6.59 296.03 190.08 123.59 24 16 53 5255.1 19.65 275.33

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1013,4 $GR 629.7 SG3 371.6 ST 17.! SR 29.4 SS I5.O

RRT -.t169 RRF .1722 RTF -.6074 CRT .5247 CRS -.9869 CST -.1020

SG8 1193.1 R23 -,0383 R13 .6131 LSA 33.5 MSA 15.9 $SA 2.1

SGI 1017.7 SG2 622.8 THA 173.54 ELI 31.1 EL2 13.8 ALF 68.60

LAUNCH DATE JUN 1 1971 FLIGHT TIH[ 126.00 ARRIVAL DATE OCT ? IgTI

HELIOCENTRIC CONIC

RL 151.T0 LAL .00 LOL 249.88 VL

RP 207.54 LAP -|.53 LOP 353.54 VP

RC 83.399 GL -14.27 GP -3.02 ZAL

PLANETOCENTRIC CONIC

C3 13,253 VHL 3.940

LNCH AZMTH LNCH TIME

50.00 14 25 20

SO.D0 15 4G 9

TO,D0 t? )3 50

80.DD 20 I 13

03,50 21 31 27

I00.00 22 44 S

110.00 22 33 17

DIFFERENTIAL CORRECTIONS

TOE -.1345 TRA -.495S TC) .5858 RAU .IO)S

NO[ -.3709 RRA .1)05 RC3 .0254 FAU .09254

FOE -.3995 FRA .$425 FC5-S,O4SI lip 1401

ODE .3946 SRA .5125 0C3 .5395 FSP 59?

DISTANCE 316.)59 EARTH TO MARS

32.895 GAL 2.?7 AZL 9!=57 HCA 103.66 SMA 194.94 ECC .22677 INC 1.5745 Vl 29.370

24.457 GAP 12.50 AZP 89.6) TAL IS.O? TAP 118.?3 RCA 150.75 APO 259.14 V2 26.395

68.88 2AP 151.31 ET$ 185.72 ZAE 271.58 ETE )53.13 ZAC 96.05 ETC 279.00 L¥1 -16.07

DLA -28.94 RAL S2S.AS RAD 6639.7 VEL !1.546 PTM 6.59 VHP 5.278 DPA -17.77 RAP 328.g8 ECC 1.2191

L-I TIME |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2438.52 -4,)2 63,02 179.76 137.43 15 5 50 1438.5 14.01 47.94

2223.51 !,04 49.61 104,91 130,29 16 23 13 1223.5 16.84 31.18

liDS.?9 ?.10 28,40 lOg. AS 125.50 13 5 57 906.6 20.09 7.TO

1445.14 14.23 357.66 195.65 116.53 20 25 18 445.| 23.94 334.49

1155.31 19,33 330.65 196.05 III.SS 21 50 43 155.5 26.69 )13.88

6207.$5 14.23 296.94 193.65 119.53 24 2? 33 520T.G 2).94 2T3.T5

8241.65 ?.ID 295.31 109.49 123.50 24 17 18 5241.6 20.99 274.53

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

iS? |OLD.4 $GR $29.5 583 396.3 ST I?.i SR 29.4 SS 1S.?

RRT -,1255 RRF ,1852 RTF -._a09 CRT .5220 CRI -.0966 elf -.IZ11

SOB 11)0.5 R23 -.06S2 Rt3 .$074 LSA 33.8 MSA 15.9 $SA 2.2

SGt 1015.2 SG2 621.0 THA 172.94 ELI 31.1 EL2 13.8 ALF SO.?9

LAUNCH DATE JUN I 1971 FLIGHT TIME 130.00 ARRIVAL DATE OCT S IiTI

HELIOCENTRIC CONIC

RL 151.YD LAL .00 LOL 249.88 VL

RP 207.89 LAP "1.51 LOP 354.80 VP

RC 65.104 5L -14.30 GP -3.13 ZAL

PLAN[TOCENTRIC CONIC

C3 12,907 VHL 3.593

LNCH AZMTH LNCM TIME

5O.00 14 24 39

60,00 15 45 5t

?D.DO 17 34 19

80.00 20 4 55

82.99 21 24 24

100.00 22 47 47

110.00 22 33 45

DIFFERENTIAL CORRECTIONS

TDE ".1191 TRA -,4741 TC3 ,6241 BAU ,10??

ROE ",3664 RRA ,1283 RE3 ,0110 FAU .09756

PDE -.40?0 FRA .6506 FC3-S.5635 BSP 1235

BDE .3892 BRA ,4911 BE3 .6242 FDP 632

OIITANC[ 320.32T

32.643 GAL 2.71 AZL 91.59 HCA I04.91 SMA

24,372 GAP 12,25 AZP 89.60 TAL 15.34 TAP

$8.52 ZAP 149.85 ETS 105.57 ZAE 172.42 ITS

EARTH TO MARS

IS3.$7 [CC .22305 INC 1.559) V! 25.3?0

120,26 RCA 150.?1APO 23?.23 V2 29.381

350.50 ZAC g5.96 ETC 279.04 LVl -16.72

OLA -29.09 RAL 329.07 HAD 6639.5 V[L 11.532 PTH S.S8 VHP 5.119 DPA -17.94 RAP 329.R2 £CC 1.2124

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2429.41 "3.87 $3.44 l?g.l? 137.46 19 5 9 1429.4 14.45 47.83

2213,39 1,49 4g,13 |$4,31 130,28 16 22 45 1213.A 17,26 30,65

ISS4.3G ?.56 2?.83 188.87 123.41 tB 5 53 894,4 20.45 9.99

1422.34 14.gl 356.33 193.16 116.1? 20 28 38 422.5 24.4| 352.9?

116?.53 1g,57 339,65 1g5.33 lli.gs 21 43 51 167.5 26.90 514.83

6185.03 14,91 295.61 193.16 116.17 24 30 52 5185.1 24.4! 2?2.24

6229.24 7.$6 294.66 188.87 123.41 24 17 34 5229.2 20.48 273.79

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 592.8 SGR 629.5 5G3 423.9 ST 16.1SR 29.4 SS 16.7

RRT -.1410 RRF .2007 RTF -.6197 CRT .4895 CRS -.gll3 CDT -.1192

$GB 1175.6 R23 -.0581R13 .62?5 LSA 34.1NSA 15.4 $SA 2.2

SGI g99.3 SG2 619.2 TMA 171.68 ELI 30.? EL2 13.4 ALF Tl.31

1607



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH DATE JUN I 1|71 PLIGHT TIME 132.00 ARRIVAL DATE OCT 11 ISY_1

N[LIQ¢ENTRIC CCNI¢ D[$YANC( 324.$16

RL lit.TO LAL .DO LQL 949,08 VL 38.99| GAL 2.T9 AZL 91.94 HCA lOG. IT

RP 2OT.6O LAP -1.40 LOP 3S@,OS VP |4.89| GAP 11o92 AZP 89,57 TAL 15.59

RC 01.145 GL -14,$£ GW -3.Z4 ZAL @0.20 ZAP 144.35 ITS 185.44 ZAE t?3,29

PLAMETOCENTIIC CONIC

C3 12.S80 VHL 3,S48 DLA "89,81 RAL $24,73 RAO 9439,4 VEL 11,S18 PTH 6,57

LNCN AZNTH LNCN TiJfl[ L'| TIME |NJ LAT ZNJ LONG |RJ RT A$C |NJ AZMTH

50.00 14 E3 58 _421.15 "$.45 @3,D9 i7@.92 13T,48

IO.OO IS 45 30 _204,24 1.89 48,$9 133,?S 130,86

EARTH TO MARS

3HA 193.09 ECC .21916 INC 2.5440 V| 29.3T0

TAP 12|,76 RCA lSO.6g APO 235.48 V2 26.363

ETE 347.09 ZAC 95.86 E?C 278.99 LV| -18,36

VHP 4.962 SPA -16,12 RAP 328,63 ECC 1.2072

IMJ TIME PO CST TIN |NJ 2 LAY IMJ 2 LONG

IS 4 19 t421.1 14.85 4T,$@

16 28 1S 1204,2 17.63 30.16

TO.DO 17 34 38 1863.25 7.98 27.24 188,31 123,32 18 6 1

80.00 20 8 23 1401.53 15.54 335,09 192.@g 115.62 20 31 44

62,35 21 16 44 1175.98 19.79 340.3? 194.66 111.94 21 38 20

SOD.DO 22 51 IS 8164,04 13.34 294,36 192.@S 113.82 24 33 59

110.00 22 34 S 8218.11 ?.99 294.06 188,31 183,32 24 17 43

DIFFERENTIAL C(3_RECTION8 MID-CO(JR$[ EXECUTION AccuRAcY

TDE -.1230 TRA -.4714 TC3 .6002 IAU ,1010 SGT 990,1 @DR 929.0 9G3 450.9

602 -.3613 RRA .126T RE3 -,0013 FAU .!0289 RRT -.1426 RRP .2148 RTP ".5968

FOE -.4334 PRA .8735 FC3-?.O?3S 63P 1288 SGB 1173.3 223 -.0759 213 .@063

DOE ,3819 iRA .4661 6C3 .SOO2 FSP 663 SG1 997.3 SG2 618.5 THA 171.56

LAUNCH DATE JUN 1 1971

883.3 20.84 6.29

401.3 24.94 331.56

176.0 27.09 315,30

3164.0 24.84 270.83

5216,| 20,94 273.12

O_8IT OETERN|NATION ACCURACY

3T 16.4 6R 29.4 $S 17.3

¢RT .5047 CRS -,9|37 CST -,1460

LSA 34.4 NSA 15.6 @SA 2,3

EL1 30.8 EL2 13.5 ALF 70.30

FLIGHT TIH_ 134.00 ARRIVAL DATE OCT 13 1971

H[L10CENTRIC C(:NIC

RL 151.?0 LAL .DO

RP 207.94 LAP -1.46

RC 88.@11 GL -14.32

PLAN[TOCENTRIC CC_IIC

C3 12.293 VHL 3.50@

LNCN AZNTH LNCH TIME

50.00 14 23 17

30.00 15 45 6

70.00 17 34 46

90.DO 20 11 33

81.92 21 14 3

IOO,OO 22 54 23

1IS.DO 22 34 14

LOL 249,86 VL 32.550 GAL

LOP 357.31 VP 24.213 GAP 11.80 AZP 89,54 TAL 15.82

• P -3.35 2AL 9?,90 ZAP 146.63 ETa 165,30 ZAE 174.19

6187AN¢[ 328.325 EARTH TO MARS

2,79 AZL 91,53 HCA 107,43 8HA 192,27 ECC ,21635 INC 1,§285 Vl 26,370

TAP 123,25 RCA 150.67 APO 233.87 V2 26,349

[TE 342.48 ZAC 95,61 [TC 278.g4 LV| -!@,38

DLA -29.32 RAL 324.41 RAG 8639.2 VEL II.SD5 PTH 8.35

L-I TIM[ IMJ LAT |NJ LONG |MJ RT ASC INJ AZHTH

9413.65 -3.07 62,78 176.10 137.50

_195,99 2,25 46,29 183.28 130.25

1873,30 @.35 28.71 187.76 123,24

1362.06 18.11 353.93 J92.23 113.46

1181.60 19.98 340.66 194,03 !11.91

8144,59 16.11 293,20 192.25 !15.48

12O6.J8 8.35 293.53 I67.78 123,24

VHP 4.315 SPA -18.32 RAF 326.41 ECC 1.2023

INJ TIME PO CIT TIM INJ 2 LAT INJ | LONG

15 3 30 1413.6 15.22 46.62

16 21 42 1196.0 17.97 29,73

18 6 1 873.3 21.15 3,69

20 34 35 382.1 25.23 330.24

21 33 43 181.8 27.25 313.97

24 36 §0 5144.6 25.23 269.51

24 17 43 3206.2 21.13 272.51

DIPP[RENTIAL C¢iRECTION8 MID-COURSE EXECUTION AccuRAcY

TOE -,i232 TRA ".4@67 TC3 .37?O 8AU ,0949 3GT 983.E 3G4 Q2S,e 8G3 479,6

RDE -.3346 RRA .1|51 RE3 -.01S2 VAU ,10816 RRT -.14S8 RRP .2304 RTP ".3760

FOE -,4620 FRA .@STI PC3"7,@174 lIP 1809 8G| 1180,6 22) -.0927 ill3 .0874

BDE .3761 iRA .480| |C3 .S77! FSP 730 SGt 998.E SGt 817.3 THA 17t.29

LAUNCH DATE JUN I 1071 PLIGHT TIME 136.00

HELIOCENTRIC CONIC DIITANCE 332.332

RL 151.70 LAL .00 LO¢. 249.44 VL 32.S06 GAL 2.40 AZL 91,51NCA 108.44 SMA

RW 208.08 LAP -1.43 LOP 350.56 VP 24.136 GAP 11.29 AZR 89,32 TAL 16.03 TAP

RC 90.421 _. -14.32 GP -3.47 ZAL @7.63 2AP 143.27 ETS 165,17 ZA[ l?S.IO [TE

PLAN_TOCENFRJC COIVJC

C3 11.020 VML 3,467 DLA -29.40 RAL 324.11 RAG 6039.1VEL 11.493 PTH 6.54

LNCH AZNTH LNCH TINt L-I T|HE INJ LAT INJ LONG INJ RT ASC INJ AZMTH

SO,DO 14 22 34 2406.90 .2°74 12,30 177.61 137.02

6D,OO 13 44 37 2168.63 E.36 47,94 !32.71 130.23

TO,D0 |? 34 40 1344.53 S.f8 23.24 t87.23 i23.16

8D.OO 20 14 10 1364.58 16.62 332.88 191,82 t15.17

81,5B 21 10 15 1185.45 20.16 341.23 103,44 111.67

1oo.oo 22 57 It 6127.09 El. St 992,19 191.8E 115.17

!!0.00 tt 34 15 8199.30 8.66 233.06 lIT.El 123.11

D|F_ERtNTIAL CCRRECT|ON6 MID-COURSE EXECUTION ACCURACY

TOE -,1967 TRA -,4lOl TC3 .l|03 IAU ,Dill SGT 176.2 SGR 120.1 3G3 500.7

ROt -.3503 RRA .I030 RC3 -.0306 FAU .11374 RRT -,1400 RRF *|AiS RTF -._A4

FOE -.4614 FRA ,7EIO PC3"I.19E4 lip Illl _GB ItGO.O RE$ -.1102 RI3 .0662

80[ .3744 ERA .4766 SCS ,0319 P@P 789 SGI 903.6 SG| SIS.4 THA 170.94

LAUNCH OAt2 JUN I 1071 PLIGHT YI_ 134.00

HELIOCENTRIC CONIC DISTANCE 33G.307

RL 131.70 LAL .DO LI_ 242,66 VL 32,470 GAL 2.60 AZL Sl,SD MCA IOB. S_ SNA

Re 208.84 LAP ol.41 LOP 333.81VP 24.0SS GAP tO.g| AZP 39,49 TAL 1@.E_ TAP

ST[RC 92,239 GL -14.30

PLANEYOCENTtlC CONIC

C3 11.766 VNL 3.430

LNCH AENTN LNCM TIME

60.OO 14 91 St

SO,DO 1S 44 S

TO,DO I? 34 30

8O,DO 20 1@ 3|

61.34 21 ? 14

tOO.DO 12 36 24

110.00 12 34 S

GP -3.39 ZAL 97.30 ZAP 143.68 ETS 183,04 ZAE l?S,SS

DLA °|0.4? RAL 383,84 RAD 0038.9 VEL It.Ale PTH 6.33

k-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH

8400.90 -2,43 9|.23 177.1i 137,33

1181.15 t.88 47,63 132.24 130.22

180@.95 8,96 IS,S4 106.80 123.1D

1349.49 17.08 3S1,97 191.40 114.@8

1167,1@ 80,32 341,46 192.69 111.62

6112.01 17.06 291,24 191.40 114.88

6191.61 8.96 292°66 186.80 523.10

O|FFERENTIAL C¢RRECTIOtd4

TOE -,1260 TRA -.4636 TC3 .518S IAU .0819

ROE -,347@ HRA .12_S RC3 -,047S PAU .11933

YD2 -,3232 FRA ,7446 FC3-S.7944 8|P 1265

8OE .3707 |RA .4696 IC3 .5207 PIP 843

_BIT DETERMINATION ACCURACY

ST 16,@ |R 29.4 88 16.0

CRT .5130 CRI -.9203 CIT -.1722

L8A 34.8 MSA 15.7 IIA 2.3

ILl 30,9 EL2 13.3 ALP @S,83

ARRIVAL DATE OCT 13 1671

EARTH TO NAR6

191.52 _CC ,2|336 |NC 1.$126 V! 26.370

124,71 RCA 150.66 APO 232.38 Vt 16.332

335.06 ZAC 95.74 ETC 2?8.88 LVl -16.90

VHP 4,6?4 SPA -16.34 RAP 326.13 ECC |.1976

INJ TIM( PO C6T TIN INJ 2 LAT INJ t LONG

15 2 41 1406.g 15.33 46.51

16 2! 6 1188.6 18,27 Eg.33

18 5 53 86A.5 21.42 3.1@

20 37 4 364.6 . 25.36 320.03

21 30 l 185.4 17,40 316.t?

24 39 18 512?,1 25.36 166.31

24 17 34 9190.4 tl.4_ tTI,R6

OISlT DCT[RNINATION ACCURACY

ST 16.8 $R E9,3 R6 IS.?

CRT ,1233 CR| -.9_44 C$! -.1141

LOk 3S,l N|A |0,7 88A 1,4

ILl 31,0 (Lt 13,5 ALF 66,08

ARRIVAL DATE OCT |? 19?l

EARTH TO NAR8

J96.63 ECC .21639 INC I,AH9 Vl 20.37D

|23.15 RCA 130,65 APO 131.D2 V2 26.313

320,92 ZAC 90.67 (TC 270,Sl LVi -tS.90

VHP 4*536 SPA "13.77 RAP 317.83 [CC I,I336

INJ TINt PO C8T TIN INJ 2 LAT INJ E LONG

10 I 33 1460.0 15.84 44,24

1@ EO 98 !182.2 18.53 t0.90

16 5 36 656.9 21.66 4.70

EO 39 2 3A9.5 13.64 St@.01

21 E? 1 107.2 2?,SI 3t@.4t

24 41 t6 3112.0 23.64 267.29

24 t7 17 5191,8 21,66 271,32

O_SIT DETERNINATIO_ ACCURACY

3T 16,9 6R 29,3 63 19.4

CRT .5353 CRS -.6267 CST _.2181

L3A 33.6 NDA 15.7 SS4 2.4

ELI 31.0 EL2 13.3 ALP M.@t

MID*COURSE [XECUTZON ACCURACY

3GT 984.2 SGR 88?.? $G3 §41.0

RRT -,1519 RRP .2647 RTF -,0305

8GB 1150.5 623 -.1295 RE3 .547|

3G1 972.1 $G2 813,3 THA !70,53

1308



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN 1 1971

HELIOCENTRIC COMIC

RL 151.70 LAL .00

RP 208.41 LAP -t.38

RC 94.128 GL -14.27

PLANETOCENTRIC CONIC

C3 11.531 VHL S.SRI

LHCH AZNTH LNCH TIME

50.00 14 21 g

60.00 15 43 30

?0.00 17 34 19

80.00 20 19 2

81.17 21 4 5?

100.00 23 0 54

FLIGHT TIM( 140.00 ARmlVAL DATE OCT II IRTI

DISTANCE 340,457 EARTH TO MARS

LOt. 249,88 VL 32,454 GAL 2.80 AlL 91.48 HCA Ill.iS |MA I9O.ZO ECC .20802 [NC 1.4807 V! 2R.370

LOP 1.06 VP 23.99? GAP |D,6g AZP 89.46 TAL 16o$9 TAP 127.5? RCA 150.63 APO 229,16 V2 26,294

GP -3,T2 ZAL 6T.11 ZAP 142,04 ETS 184.91 ZA( |76.72 ETE 310,25 ZAC 95.60 ETC 278.73 LVI -1S.18

DLA -29.52 RAL 323,e0 RAD 6638.9 VEL 11.472 PTH 9,52

L-I TIME IMJ LAT INJ LONG INJ RT ASC ]NJ AZMTH

2395.61 -2,1? S2,02 176.74 137.54

2176.53 $,11 4T,36 191.80 130.20

1850,55 9,20 25.49 186,35 123.04

1337.35 17.40 351.23 190.99 114.65

1187.21 20.45 341.48 192.37 111.76

6099.86 17.40 290.51 190.9g 114.65

VHP 4.411 DPA -19.02 RAP 327.52 ECC 1.149|

]NJ TIME PO CST TIN [NJ 2 LAT [NJ 2 LONG

15 1 5 1395.6 16.10 46.00

16 19 47 1176.5 18.75 28.69

18 5 10 850.6 21.86 4.31

20 40 19 337.3 26.06 327.17

21 24 44 187.2 27.6t 316,44

24 42 34 5099.9 26.06 266.45

110.00 22 33 46 6185.41 g.2D 292,52 186,35 123.04 24 16 51 5185,4 21.86 271.13

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,1299 TRA -o4462 TC3 ,4805 DAU ,0748 SOT 950.2 3GR 62?.5 $63 574.0 8T 17.0 SR 29.2 66 20.1

ROE -,3436 RRA .1214 RC3 ".0660 FAU ,12562 RRT -,1531 RRF .2231 RTF -.5034 CRT .5477 CR6 -.9317 CST -.2415

FOE -.5531 FRA .7705 FC3-9.4314 B3P 1227 SOB 1135.6 R23 -.1515 RI5 ,5254 LSA 35.9 NSA 15.7 5SA 2.5

ROE .3673 DRA .4624 BC3 ,4850 FSP 904 SOl 958.6 962 614.5 THA 1?0.15 ELI 31.0 EL2 13.4 ALF 68.03

LAUNCH DATE JUN 1 1971

HELIOCENTRIC CONIC

RL 151.70 LAL .OD LCX. 249.88 VL 52.401 GAL

RP 208.58 LAP -1.35 LOP 2.31 VP 23.g31 GAP

FLIGHT TIN( 142.00

DISTANCE 344.552

2.80 AZL 91.46 HCA !12.43

10.40 AZP 89.44 TAL 16.55

ARRIVAL DATE OCT 21 1971

EARTH TO MARS

$NA |89.62 ECC .20564 INC 1.4643 Vl 29.370

TAP 128.9? RCA 150.65 APO 228.61 V2 26.274

RC 96.027 GL -14,24 GP -3,86 ZAL 66.99 ZAP 140.58 (T3 184.78 ZAE 177.11ETE 287,08 ZAC 95.53 ETC 278.65 LVI -15.55

PLANETOCENTRIC CONIC

C3 11,5|E VHL 3,365 DLA -29,54 RAL 323.58 RAO 6638.7 VEL 11.463 PTH 6.51VHP 4.286 DPA -19.29 RAP 327.16 ECC 1.1862

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 20 2? 2591,02 -1.94 61.83 176.35 137,55 t5 0 18 1391.0 16.52 45.79

90.00 15 42 52 21T1,76 3.32 47,13 181.40 130.19 16 19 4 1171.9 18.95 26°43

70.00 17 33 50 164S.34 9.39 25.21 185.93 122.99 tO 4 35 645.S 22.02 $.99

80.00 20 16 38 1328,66 1?.65 350,?1 190,55 114.48 20 40 47 328,? 26.21 326.5?

81.08 21 3 22 1185,52 LDO,ST 341.41 191.89 111.68 21 23 8 195,5 27.69 316,34

100,00 23 I 30 6091.17 17.65 289.98 190.58 114.48 24 43 1 5091.2 26.21 265,95

110.00 22 33 18 6180.20 9,39 292,04 185,95 122,99 24 16 16 5180,2 22.02 270.81

DIIrFER[NT|M. CORRECTION8 MID-COURSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCkMACY

?DE -.1319 TRA -.4389 TC3 ,4584 |AU .0971 SOT 955.4 3OR 627.2 383 608,| 8T 17.1 8R 29,1 88 20.?

ROE -.3394 RRA .1205 RE3 -.0660 FAU .13192 RRT -,1531 RRF .3030 RTF -,4T21 CRT .560_ CR3 -,9545 CST -.2636

FOE -.5847 FRA .7983 FC-IO.0966 B8P 1176 SOB 1126.2 R23 -,1760 R13 .496I LSA 36.3 MSA 15.? SSA 2.5

DOE ,3841 6RA ,4551 6C3 .4438 FSP 964 SGl 944.D S62 614.1THA 169.77 ELI 31.1 EL2 13.3 ALF 67.44

LAUNCH DATE JUN 1 1971 FLIGHT TIN( 144.00 ARRIVAL DATE OCT 25 1971

HELIOCENTRIC CONIC

RL 151.70 LAL ,OO

Rp 208.76 LAP -1.33

RC 97.955 _ -14.19

PLANETOCENTRIC CON|C

C3 11.t06 VHL 3.335

LNCH AZNTH LNCH TIME

50.00 14 19 44

IS.DO 15 42 10

70.00 17 53 11

SO.DO 20 18 15

81.06 21 2 28

IO0.O0 23 1 7

l|O,0O 2E 32 31

DISTAMCE 349.820 EARTH TO MARS

LOL 249,88 I/1. 32.571 GAL E.SD AZL 91.45 HCA !13.67 8NA 189.09 £CC .20344 INC 1.4477 Vl 280370

LOP 5.56 VP 23,368 GAP 10.12 AZP 59.42 TAL 16.68 TAP 130.35 RCA 150.62 APO 227.55 V2 26,254

GP -3,99 ZAL 66.83 ZAP |38,66 ETS 184.65 ZAE I76.95 ETE 230.74 2AC 95.48 ETC 278.56 LV! -15.30

DLA -29.55 RAL 323.20 RAD 6638.6 VEL 11.454 PTH 6,50 VHP 4.172 DPA -IS.ST RAP 326,75 ECC 1.1828

L-i TIME INJ LAT INJ LONG ]NJ RT ASC ]NJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2381.13 -1.74 61.67 175.99 157.55 14 59 31 1381.! 16.51 45.62

2167.82 S.49 46.95 181.02 130.18 16 18 18 1167.8 19.11 28.22

1041.30 9,54 25.00 185.55 122.95 18 3 52 841.3 22.14 5.74

1523.79 17.79 350.41 lgD.16 114,39 20 40 18 323.8 28.29 326.24

1162,29 20,67 341.21 191.46 1t|.60 21 22 |O 182.3 27.74 315.11

6006.30 17,79 239,60 190.16 !14.39 24 42 55 5086.5 26.29 265.51

6176,18 9,54 291.82 105.53 122.95 24 13 35 5176.2 22.14 210.56

DIFFERENTIAL CCRRECT|ON6

TOE -.1343 TRA -.4310 TC5 .3817 BAU ,Oils

ROE ".3353 RRA .1197 RCS ".10?6 FAU ,13944

FOE -.8164 rRA ,8269 FC-IO,?903 |SP 1t18

80E .3612 8RA ,4473 8C3 .3965 FSP 1028

LAUNCH DATE JUH 1 1971

HELIOCENTRIC CONIC

RL 131,?0 LAL ,00

RP 208.94 LAP "1.30

RC gg.glO GL -14.13

PLANETOCENTR|C CONIC

C3 10.917 VHL 5.304

LNCH AZNTH LNCH T|NE

SO,OO 14 19 2

60.OO t5 41 26

?0.00 17 32 22

80.00 20 16 49

81.11 21 2 13

100.00 22 59 41

110.00 22 31 48

MID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 910.5 SSR 627.2 SO3 643.8 ST 17.2 SR 29.0 58 21.4

RRT ",1504 RRF .3255 RT? -.-_49 CRT .5745 CH| -.95R9 CSl -._sau

$G8 !112.2 R23 ".2063 RI3 .4636 LIA 36.? NSk 15.6 IRA 2.6

SOl |27.2 582 614.2 THA IGg.4T ELI 51.I EL2 !3,2 ALF $6.79

FLIGHT TIN( 146.00 ARRIVAL DATE OCT 25 1971

DISTANCE 352.720 EARTH TO MARS

LOL 249.60 VL 32.343 GAL 2.75 A/L 91,43 HCA ll4.g2 SNA 185.60 [CC .20541 IWCI.43OR Vl 26.370

LOP 4.80 VP 23.905 GAP 9.85 AZP 59.40 TAL 15.7g TAP |3|,70 RCA 150.61 APO 226.58 V2 26.232

GP -4.14 ZAL 66.70 ZAP |56.84 ETS 184.52 ZAE |76.22 ETE 239.$G ZAC 95.39 ETC 279.46 LVi -15.04

DLA -29.$3 RAL 323.04 RAD 6658.5 VEL !!.446 PTH 6.50 VHP 4.061 DPA -!9.87 RAP 326,31

L-I TINE INJ LAT INJ LONG INJ RT ASC [NJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT

2385.89 -1.58 61.55 175,67 137.56 14 58 46 1383.9 16.66

2164.69 S.SS 46.80 180.67 150.16 16 17 5! 1164.7 19.23

1836.41 g,G5 24,84 185.16 122.92 18 3 0 838.4 22.23

1322.81 17,81 350.35 |8g,74 114.37 20 39 52 322.8 26.31

1177.53 20,75 340,89 1g1.06 111.50 21 21 51 177,5 2?.?7

6085.32 17.81 28g,62 18g.74 114.37 24 41 6 5085.3 26.51

6173.26 g,65 2gl.66 185,16 122.92 24 14 41 5173,3 22.25

DIFFERENTIAL C¢_RECTiOI_

TOE -.1375 TRA -.4235 TC3 .3189 BAU .0503

ROE -.3312 RRA ,1191 RC3 -,1309 FAU ,14513

FOE -,64?5 FRA .8582 FC-11,S089 BSP 1052

B0E .3586 6RA .439g BC3 .3443 FSP 1094

MID*COURSE EXECUTION ACCURACY

SGT Gol.g SGR 62?.5 5G3 68D.5

RRT -.1441 RRF ,3456 RTF -.3g09

SGB 1098,? R23 -,2409 RIS .4246

$61 510.4 362 615.2 THA 169.38

ECC !.1767

1NJ 2 LONG

45.4?

28.03

3,58

326.17

315.76

253.44

27O.38

ORBIT DETERNINAT[ON ACCURACY

ST 17.4 SR 26.9 S$ 22,0

CRT ,5906 CR$ -.g587 CST -.3122

LSA 37.1 NSA 15.6 SSA 2,6

EL1 31.1 EL2 13.0 ALF 65.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN OATE JUN $ SgTl

N(LIO_EMT61C CONIC

AL ISl.TO LAL ,OO

RP 209.14 LAP -1o27

RC 101.8i2 GL -14.0i

FLAMETOCENTRIC CONIC

C3 $0,738 VNL So2?T

LNCH AZMTH LNCM TIME

SO.DO 14 16 21

60.00 18 40 3g

?D.OO 17 31 23

60.00 20 14 2T

81,23 21 2 41

100.00 22 S? 18

110.00 22 30 49

FLIGNT TII_ 148.00 ARRIVAL OAT[ OCY 27 ItY!

DISTANCE 358,831 EARTH TO MARS

LOL I4G.II VL 32.317 GAL 2,T8 AZL 91.41MCA !!8,16 8M4 188,15 [CC .19993 IMC 1.4139 Vl 29,$?0

LOP 8,04 VP 23.745 GAP 9,58 kiP 89,38 TAL 18.8? TAP 133,03 RCA 150.61 4PO 225.?D V2 28,298

GP -4,28 ZAL 8G,80 TAP 135.17 [T$ |84,39 ZkE 175,14 [TE 228.33 ZAC g5,32 ETC 2?8,35 LVI -14,77

DLA -29.50 RAL 328.91 RAD 6238,4 VEL 11.438 PTN 6,49 VHP 3,955 DPA -20,18 RAP 325.84 [CC 1.1117

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2341,32 -1,45 11,43 175,38 137,56 14 58 2 1381,3 18,79 45,3S

2162.35 3.T3 46.68 180,35 130.16 16 16 42 1162.4 19.33 2?.92

$838,64 9.71 24,?S 184.81 122.91 |8 2 D 836.8 22.28 3.4S

1325,4? 17.?4 390.51 189.32 114.42 20 36 32 325.5 26.26 326.39

11?1.0T 20.85 340,44 190.69 111.39 21 22 12 !71,1 27.?8 315.29

608T,88 17.74 289,79 189,32 !14.42 24 98 47 5086.0 26.26 269,63

8171.50 9.71 291.57 184.81 122,91 24 $3 41 5171.5 22,28 270,2?

DIFFERENT IAL CCRRECTIONI

TOE -.1415 TRA -.4158 TC3 ,2458 BAU ,041|

ROE -.32T2 RRA .1186 RC3 -,1554 FAg ,15198

rO_ -.678T FRA .8888 FC-12.2824 88P 979

BOE ,3565 BRA ,4321 BC3 ,2909 FSP 1181

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 885,3 8GR 628,0 SG3 ?18,| ST 17.6 SR 28.8 $8 22,$

RRT -,1327 RRF .3880 RTF ",3388 CRT .6090 CR8 ",9399 CST -.3381

888 1085.4 R23 ",2808 RIS ,3?T! L84 37,4 MSA 15.6 884 2.7

861 892,9 882 617.2 THA 169,63 ELI 31.2 ELI 12,9 ALF 65,0?

LAUNCH DATE JUN $ 18T1 FLIGHT TIME 150.00 ARRIVAL DATE OCT 29 19?1

HELIOCENTRIC CONI¢

RL 151.70 LAL ,00

RP 209,84 LAP -1,24

RC 103.900 GL -13,99

PLANETOCENTRIC CONIC

C3 $0.572 YHL 3,251

LNCN AZNTH LNCH TIME

SO.O0 14 $7 39

60.00 15 39 49

70.00 17 30 15

80,00 20 11 20

8|.42 25 3 47

100.00 22 54 12

110.00 22 29 42

DISTANCE 360.954 EARTH TO MARS

L(_. 249.88 VL 32.293 GAL 2,77 AZL 91,40 HCA 117,39 SNA 187.?5 (CC ,19780 INC 1,3959 Vt 29.3?0

LOP 7,28 VP 23.687 GAP 9.32 AZP 89,36 TAL 16,94 TAP 134.34 RCA 150.61 APO 224.88 V2 26,165

GP -4,44 ZAL 88,52 ZAP 133,36 (T8 184,25 ZAE 173,83 ETE 217.63 ZAC 95.29 ETC 2?8,24 LVI -14,48

OLA -29,48 RAL 322,81RAO 8638.S VEL 11.435 PTH 6.48 VHP 3.856 DPA -20.51 RAP 325.32 ECC 1.1740

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2379.34 -1,35 81,34 175.15 137.58 14 S? 19 1379.3 16.88 45.26

2160,75 3,80 40,61 180.06 130.15 18 15 50 1160,8 !g.39 2?.83

1835.91 9.74 24,71 184,48 122.90 18 O 51 835.9 22,31 3.41

1351.03 17,58 350,85 188.90 $I4.53 20 33 31 331.0 26,17 325.?4

1183.09 20.85 339.8? 190,36 111,28 21 23 10 163,1 2?,TT 314.69

6093.54 17,58 290,13 188.90 114,53 24 35 45 5093.5 28.17 266,01

6170,77 9,74 291,53 184,48 122.90 24 12 32 5170,8 22,31 2?0.23

DIFFERENTIAL CCRRECTIONS

TOE -.$340 TRA -.3957 TC3 ,2082 BAU .0893

ROE -,3241RRA ,1174 RC3 -,1849 FAU ,18018

FOE -,7329 FAR .898? FC-|3,$t?0 BSP 789

BDE ,3507 8RA ,4127 BC3 ,2?84 FSP 1201

LAUNCH OAT( JUN I $971

NELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 845,7 S_ 230,I SG3 781,? ST 18.8 8R 28.8 IS 23,?

RRT -,1345 RRF .3950 RTF -,5089 CRT ,6071CR8 -,9479 CST -,3$0T

$08 1054,6 R23 -,3051 R13 .3599 LSA 38.0 MSA 14.9 SSA 2,?

801 854.? SG2 817,? THA 18T,8? £11 39.9 EL2 12,5 ALF 68,39

FLIGHT TIME 152.00 4RR|VAL DATE OCT 31 1971

DISTANCE 365.084 EARTH TO NARS

RL 151,70 LAL ,00

RP 209,59 LAP -1._1

RC 105,833 GL -11.90

PLANETOCENTRIC CONIC

C3 10,418 VHL 3.20?

LNCH AZNTN LNCN TIRE

90,00 14 IT 0

40,00 1S 38 98

?0,00 17 28 St

IO,O0 20 ? 20

9I.?! 21 | 44

I00,00 22 SO 21

110,00 22 28 IS

OIVV[R[NT IAL CCNRRCT|ON$

YD[ ",1482 TAR -o3988 TCS ,0|1| ISU ,0314

90[ ",$$84 Rfl4 .1100 RCS "ill00 FAD .11440

FOE ",7404 VRA .llSO FC-$3,I)TI I|P 78?

80( ,352| IRA ,4140 Be3 .tIS8 fiP 1292

L_ 249.88 VL 32,E72 GAL 2.T8 AZL 91,30 NCA 118,$3 SNA 187.38 [CC .19822 INC 1.3779 Vl 29.970

LOP 8,51 VP 23.fl31 GAP 9.07 AZP 89,34 TAL 18,98 TAP 135,82 RCA 150,$1 APO 224,14 V2 2$.182

GF -4,89 ZAL $4,49 TAP 131,59 [TS 184.11ZA£ 172,39 ETE 211.84 ZAC 85,I8 [TC 278,12 LV| -14,1T

DLA "29.37 RAL 322,79 RAD 8638.3 V[L 11,424 PTH 8,48 VNP 3,78| DPA "20,85 RAP 304,78 ECC 1,1714

L-I TIN[ |NJ LAT |NJ LONG INJ RT AS¢ |NJ AZNTH INJ TIN( PO CST TIN ]NJ 2 LAT [NJ 2 LONG

2]78.04 -1,29 81.29 174.89 137,5S 14 96 38 1378,0 18.95 49.20

2181,90 3,88 48,9? ITS.SO tie,IS I8 14 i8 1180.0 19,42 27,70

1838,38 8.72 14,73 |84.|t $22.90 |? 59 39 S31.4 00,09 3.43

1339.60 |?.34 3|I,37 188,49 ItS.iS 20 29 49 339.6 05.00 32?.33

1193.00 tO,I8 339,13 190,08 111.15 01 24 S? 1S3.0 21,14 313,94

GIO2.II 17.34 290.05 188.49 114,89 24 32 3 8101,1 06,00 258,80

$171,24 9,72 291,53 104.19 122,90 24 I! 18 5171,E 00,09 270,08

MIO*COU_8[ [XECUT|ON ACCURACY ORBIT O[TERNINATION ACCURACY

|GT iSI,? iGR i30.? $G3 79?,9 IT 1?.9 aR 28.i ll 01,9

RRT ",09?2 RRF .4169 RTF -._,94 CRT ,8411 CNI -.9429 CIf -,1114

38| 1062.0 R23 -,3?0? RI3 .|860 LSA 31,2 MIA 15,4 IIA 2.?

IGt 886,S 582 824,2 TNA t?t,lS ILl 31,3 EL2 |2.$ ALF 43.$0

LAUNCH DATE JUM | 19?l FLIGHT ?IN[ |34oD0 ASR|¥AL 947£ MO¥ 2 1971

HCLIO¢[NTRIC ¢0841C

RL 191,70 LAL *00

R@ t08,?l LAP -$.19

RC lO?,lgD _. *19,80

PLAN[TO¢[NTRIC ¢OqlC

C3 19,219 VNL 3,299

LNCN AZNTM LNCH TINC L-I TIN( INJ LAT

90,00 14 $$ 20 E3?T,S3 -t.25

10.00 19 31 S 2159.93 3,14

?0.00 17 2? 34 185T.85 9,6?

80.00 20 S 13 $350.09 17,04

82,0? 21 8 28 1140,93 20.98

100.00 22 48 | $$12,G0 IT,04

$10.00 22 2? 0 IIT2.71 9,67

D|FFER[NT IAL CORRECTION8

TOE ".1917 TRA -.3913 TC3 -,034S 8AU ,DS3|

MDE -o3185 RRA .$$82 RC3 -,238T FAU ,|7329

VO[ -,?985 FRA $,009t FC-14,6088 DSP ?37

802 ,3559 BRA ,4088 DC3 ,2412 FSP 1372

DISTANCE 366.123 [ARTN TO N4Ri

L_ 149.11 VL St,tSt GAL 2,?5 AZL Rt,Sl HCA tIR,SS SMA 187,04 [CC .lt4?8 INC 1.3888 Vl ll,]?O

LOP G.?0 VP 23,371 SAP S,82 A2P 89.32 TAL 1?,01 TAP 131,87 RCA !|0.82 APO 223.4T Vt 24.137

GP -4,?8 ZAL 66,48 2AF 189.88 ITS tSS,R6 ZA[ I?O.a4 IT[ 207,?S ZAC SS. lJ EYe 277.88 LVl -J3.$$

DLA -29.2R RAL 312,72 RAD 6636.Z V[L 11.416 PTH 8,47 VHP 3.673 OPA -21,2t RAP 324.19 [CC !,1590

INJ LONG INJ RT AS¢ |NJ AZMTN INJ T|N£ PO CST TIN |NJ 2 LAY IMJ 2 LONG

81,28 174,89 13T.$8 14 $5 58 1377.3 16,98 45.1T

48,5? 176.57 rID, IS 16 14 3 1131,9 19,42 27.?9

24.85 183,62 122.92 1? 58 11 83?.8 22.25 3.92

352.01 $88.10 |14.g0 20 25 43 350.1 25.83 328.0§

339,24 189.82 111.00 21 2? 29 140.g 2?.68 313,04

291,28 188,10 114.gD 24 27 37 5112,$ 28,83 25?,33

291,83 /83,92 122.92 24 9 33 5172,? 22,25 27D.39

M|D-COURS( [XECUT|ON ACCURACY ORBIT OET[RMINATION ACCURACY

8GT 850,0 $GR 832,1 883 836,3 ST 18.5 SR 28,4 85 24,0

RRT -,061T RRF ,4402 RTF -.1286 CRT .GGgO CR8 -,9410 CST -.4145

8G8 I059,3 R23 -.4222 R$3 .1607 LSA 38,4 MSA $5.5 $$A 2.8

SGI 852,0 SG2 829.4 THA $T4,20 ELI 31.5 EL2 12.4 ALF 61.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN I 19?1

HELiOC[NTRI¢ CONIC

RL 151.70 LAL .OD

RP 209.99 LAP -I.15

RC 110.071 GL -|$.69

PLANETO¢ENTRIC CONIC

CS 10.131VHL 3,193

LNCH AZNTH LNCH TIME

50.00 14 IS 42

SO,O0 IS 37 ?

70.00 17 28 0

80.00 19 58 37

82.53 21 12 ?

100.00 22 41 29

I10.00 22 25 27

FLIGHT TIN[ 156.00 ARRIVAL DATE NOV 4 liT1

DISTANCE 373.370 EARTH TO MARS

LOL 249.98 VL 32.234 GAL 2,73 AZL 91,34 HCA IZ1.09 8NA 18&,74 ECC ,19342 INC 1,3408 Vl 29.SYO

LOSb ID.g8 VP 23.523 GAP 8.58 AZP 89.31 TAL 17,01 TAP 138.10 RCA 150,62 APO 222.86 Y2 26.111

GP -4.92 ZAL 88.50 ZAP I2T, TT ETa 183,81 ZkE 169,22 [TE 204.68 ZAC 95.04 (TC 277.85 LVl -15.52

OLA "2g. IT RAL 322,71 SAD 8838.1 VEL 11.412 PTH 6.46 VMP 3.509 DPA "21.58 RAP 323.58 ECC 1.1887

L-I TIN( IMJ LAT 1MJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

237Y.21 "1.24 81.28 I74.S2 137,51 14 SS 19 1377,2 16.99 45.18

2160.60 3.81 46.80 179.37 130.13 16 13 ? 1160.6 19.40 27.83

1840.31 9.58 24.94 183.67 122.94 IT 56 41 840.3 22.17 3.88

1362.15 16.69 392.73 187.73 115.12 20 21 19 362.1 25.60 328.80

1126,40 20.67 337,16 189,60 110.83 21 30 54 126.4 27.61 311.95

6124.66 18.69 292.01 187.73 115.12 24 23 34 5124.7 25,60 268,15

6175,17 9.58 291.77 183.8? 122.94 24 8 22 5175.2 22,17 2?0.50

DIFFER£NTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TDE -.1632 TRA -.$834 TC3 ".1510 BAU .0418 SGT 848.7 SGR 634.4 $63 876.9

ROE -.3110 RRA .1184 RC3 -.2694 FAU .18051 RRT -.0223 RRF .4653 RTF -.0396

FD[ -.7810 FRA 1.0422 FC-IS.4255 68P 666 SGE 1059.6 R23 -.4632 RI3 .0327

BDE .3312 BRA .4013 6C3 .3088 FSP 1446 SGl 848.g SG2 634.0 THA I77.84

LAUNCH OATS JUN I 1971 FLIGHT TIME 158.00

HELIOCENTRIC CCNIC 01STANCE 377.325

RL 151.70 LAL .00 LOL 249.88 VL 32.218 GAL 2.72 AZL 91.32 MCA 122.328MA

RP 210.22 LAP -1.12 LOP 12.21VP 23,472 GAP 8.34 AZP 89.29 TAL 18.99 TAP

RC 112.177 GL -13.$8 GP -5.09 ZAL 66.59 ZAP 125.84 [TS 183.65 ZAE 167.53 ETE

PLANETOCENTRIC CONIC

C3 10.001VHL 3.162 DLA -29.04 RAL 322.74 RAO 6638.0 VEL 11,406 PTH 8.48 VHP

LNCH AZMTH LNCH TINS L-I TIME INJ LAT

50.00 14 16 3 23??.66 -1.27

60.00 15 36 8 2161,98 3,75

70.00 1? 24 20 1843,79 9.45

80.00 _9 53 48 1375,47 16.30

83.12 21 16 S3 1108.84 20.89

1oo.oo 22 38 40 6137.ee 16.30

110.00 , It 13 41 IITIoII 9,45

DIFFERENTIAl. CCRRECTION6

TOE -.1701TRA -.3750 fC3 -,lY?l IAU .0148

RDE -.3088 RRA .1186 NO3 -.3017 FAU .10?79

rOE -.COOS FRA 1.0862 FC-I8,2STI B8P 611

80[ ,3308 BRA ,3934 6C3 .4069 FIP 1521

LAUNCH DATE JUN | 1978

HELIOC[NTRIC CONIC

RL 151,70 LAL .00 LOL 249.88 VL

RP 210.43 LAP -1.09 LOP |3.43 VP

RC 114.307 GL -13,43 GP -5,29 2AL

PLANETOC(NTRIC CONIC

ORBIT DETERMINATION ACCURACY

ST 18.9 3R 28.2 $8 24.4

CRT .690| CRS -,9402 CST -.4392

LSA 38.7 NSA 13.5 SSA 2.8

ELI 31.7 EL2 12.2 ALF 60.46

ARRIVAL DATE NOV 6 1971

EARTH TO MARS

186.47 ECC ,19220 INC 1.3215 Vl 29.370

139.31 RCA 150.63 APO 222.31 V2 26. D85

202.32 ZAC 94,97 ETC 277.70 LVi -13,17

3.510 DPA -21.97 RAP 322.93 [CO I.IS4l

INJ LONG INJ RT A6C INJ AZNTH ZNJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

61.27 174.38 137.56 14 34 41 1377.7 16.96 45.18

46,67 179.20 130.16 16 12 10 1162.0 19.34 27.90

23.13 183.45 122.97 1T 55 4 843.T 22.07 3.89

353.53 187.37 115,36 20 16 44 375.3 25.35 329.79

335.86 189.41 110.68 21 33 21 108.8 27.52 310,84

292.81 18?.37 /15.36 24 18 58 5138.0 29.35 269.06

t91.95 163.43 122.97 24 8 45 5178.8 22.07 270.71

MID-COURSE EXECUTION ACCURACY _81T O[T[RMINATION ACCUaACY

8GT 894.2 8GR 437.2 863 918.0 8T 19.3 3R 28,0 62 24.T

RRT .0848 RRF .420? RTF .0833 CRT .7112 CR8 -.9388 CST -,4924

$GB 1005.? R23 ,4875 RI3 .0709 LSA 39.0 MSA 13.5 S|A 2.9

|GI 8S4.5 3G2 13i.8 THA 2,39 EL! 31.9 EL2 11.9 ALF 59.08

FLIGHT TIME 180.00 ARRIVAL DATE NOV 8 19?1

DISTANCE 381.688 EARTH TO MARS

32.204 GAL 2.?0 AZL 91.30 HCA 123.9S 8MA 186.22 ECC .19108 INC 1.3018 Vl 29.3?0

23.422 GAP 8,11 AZP 89.28 TAL 16.95 TAP 140.30 RCA 130.64 APO 221.81 V2 2G.DS8

64.63 ZAP 123.89 [T$ 183.48 ZAE |65.79 [T[ 200.44 ZAC 94.89 EfC 277.55 LVI -12o81

C3 9.878

LNCH AZMTH

50.00

$0.00

TO.DO

80.00

83.85

IDO,OO

110.00

DIFFER[NTIAL

YD[ "*lTiS TRA -.SIS1

ROE ".3027 RSA *Ills

FOE ".0204 FRA 1.1309

80[ .5304 IRA ,3946

LAUNCH DATE JUN t 19?1

HELIOCENTRIC CONIC

SL 151.70 LAL ,DO

RP 2SO.TO LAP -I.D3

RC 119.460 GL -13.31

PLAN[TOCENTRIC CONIC

C3 9.TS2 VHL 3.124

LNCH AZNTH LNCH TIME

SO.O0 14 13 49

SO.O0 15 34 4

70.00 17 20 38

80.00 19 43 49

84.?9 2| 30 58

100.00 22 26 40

110.00 22 20 4

VHL 3.143 DLA -28.89 RAL 322.?9 RAO 6638.0 VEL 11.401 PTH

LNCN TIN[ L*I TIME INJ LAT

14 14 2S 2379.63 -I.32

15 33 ? 2184.04 3,86

17 22 32 1348.12 9.29

19 48 51 1389.81 13.99

21 22 59 1087.40 20.80

22 31 43 8132.32 IS.S8

22 21 38 6182.98 9.29

CMRECTION8

TC3 -.4129 BAU .0703

RC3 -.33|S FAU ,19509

FC-17,0984 liP 981

6C3 .5320 FSP 1591

6.45 VHP 3,437 DPA -22.36 RAP 322.24 [CC 1.1820

|NJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CST TXM INJ 2 LAT IMJ 2 LONG

81.32 174.27 137.56 14 54 S 1378,7 16.91 45.23

46,76 179.03 130.16 16 11 II 1164.0 19.26 28,08

25.36 183.28 123.02 17 53 20 848.1 21.93 4.18

354.39 187,05 113.G2 20 12 I 389.8 25.08 330.76

334.26 189.25 liD.St 21 4t 8 87,4 27.40 308.04

293.86 197.03 115.62 24 14 83 5152.3 25,00 2?0.04

292.19 183.26 123.02 24 5 1 5183,9 21.93 270.98

MIO-COUR$[ [XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 818.3 8DR 940.8 363 959.4 ST IS,? IR 27,0 88 15,0

flRT ,OTTT RRF .Slit RTF ._a37 CRT ,7507 CRI "*9577 CST ".4840

8GB 107T.5 R23 ,4901 Rl3 ,|912 LIA $9,3 MSA 13.3 81A 2,8

361 161.4 $62 13t,I THA ?,t3 ELI 32.1 EL2 II.T ALF 57.|4

FLIGHT TIME 162,00 ARRIVAL DATE NOV 10 1871

DISTANCE 381,803 EARTH TO MAR1

LOL 249.81 VL 3_.19! GAL 2.17 kZL 91,28 HCA 124.?T 8HA 186,01 [CC .1tD07 INC !,2811 Vl 2t,570

LOP |4.15 VP E3.373 GAP ?.89 AZP 82.2? TAL |1.89 TAP 14|,11 RCA 150.13 APO 221,39 V2 28.03D

GP -S,44 ZAL 18.73 ZAP 123.12 ITS 183,31ZAE 183,99 [T[ 198,90 ZAC 94,tl [TC 27?,39 LVI -12.43

OIFFER[NTIAL CCRRECTION6

TD[ ",1793 TRA -,3320 TC3 ",$439 BAU .086|

ROE "*2991 RRA ,1194 RC3 -.3?29 FAU ,20309

FOE -.8541 FRA 1.1390 FC-18.0110 BSP 399

6DE .3488 6RA .37|? 6C3 .6395 F3P 1643

DLA -21.72 RAL 322.17 RAD 6137,1 VEL 11.315 PTH

L-! TINS INJ LAT |NJ LONG

2380.28 -t.40 11,38 174.19 137.56 14 53 29

2166.78 3,$4 41,90 178.g3 130.17 16 ID l!

1853.37 9.09 23,64 183.08 123.06 1T 31 3i

|404.94 15,44 355.29 186.75 115,88 20 7 13

1060,38 |0,74 332.23 189.t3 110,32 21 48 37

6167,43 15.44 2g4.56 186.75 115,88 24 9 28

6188.23 g,og 292.47 183.08 123.06 24 3 12

NIO-COUR$( EXECUTION ACCURACY

SGT 8TS.O SGR 646.0 8G3 1003.9

RRT ,1345 RRF ,5444 RTF ,2313

SG6 1087.6 R23 .4?23 R13 .3250

SGI 584.0 $G2 633,6 THA 11.79

6.45 VHP 3.368 DPA -22.7T RkP 321,53 [CC 1,1807

INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT IMJ 2 LONG

1380.3 18.84 45,50

1166.8 19.15 28,16

853.4 21.Y7 4,48

404,g 24.77 331.79

80.4 2?.27 307.03

5167.4 24.7? 271.06

5188,2 21.77 271.3D

ORBIT DET[RNINATZON ACCURACY

8T 19.8 8R 27,7 $8 25.6

CRT .7475 CRS -.g402 CST ".5139

L3A 39.7 NSA 15,2 3SA 2,9

ELI 32.1 EL2 11.4 ALF 5?.22

I611



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN ! |tT1 FLIGHT TIN( 164,00 ARRIVAL DATE NOV IR 1ST1

H[LI(X[NTIlC CONIC

RL tSl,TO LAL ,0O

RP _10.95 LAP "1.02

AC 11R.93? GL -13,11

PLANETOCENTRI¢ CONIC

¢3 g,6S_ YHL 3,107

LNCN AZMTH LNCH TIM[

SO.DO 14 13 I$

60.00 IS 32 39

70,00 17 14 37

RO.O0 19 38 42

83.0g 21 42 9

100.00 22 21 34

!10.00 22 13 3

DIFFERENTIAL C_RRECTION$

TDE ".1931 TRA ",3483 TC3 ".721S BAU ,lO?l

ROE ".2037 ARk ,1911 RC3 -,4OIl FAU ,20393

FOE -.8364 FAR 1.2350 FC-18,7423 BOP 663

DOE .3313 8RA ,3087 BC3 ,8330 PIP 1742

OIITANCE 390.024 EARTH TO MAR1

LOL E49.$9 YL 32.179 GAL 2,IS AZL 91.91 HCA 125.99 IRA 19S,RI ECC .llRIS |NC I.EIO! V! 2R.SYO

LOP 15,87 VP 23.325 GAP 7,S? AZP S9.9t TAL IS,90 TAP 149,SD RCA IS0.67 APO 290.96 V2 26.001

GP "5,$9 ZAL IS,IT ZAP 119,92 ITS |93,14 ZAE 162,1S ETE lRT,12 ZAC 94.73 ETC 277,22 LVI -IE.0$

DLA -26.53 RAL 322.98 RAD RQS?,S V(L 11.391PTH S,44 VHP 3.305 SPA "23.1! RAP 320.t0 ECC 1.till

L'I T|NE [NJ LAT INJ LONG |NJ AT ARC INJ AZMTN |NJ TIN[ PO CRT TIM INJ 2 LAT IMJ Z LONG

2382.42 -I,S| et,4T 174,14 137.50 14 §2 SS 1332,4 IS.T3 45.40

2170.22 3.38 4?.DO I78.94 1SO. IS 13 9 tD 1170.2 19,Dl 26.33

1859.55 8,66 23.97 199.94 123.12 I? 49 3? 859.6 21.36 4.86

1490,90 14.96 333.23 183.48 116,14 20 2 23 420.9 24.45 332.66

1023.36 20.65 RED.SO 189.03 110.12 21 59 12 23.4 2T.11 304.26

1183.41 14.96 295.51 186.48 116.14 24 4 37 5183.4 24.45 272.13

6194.42 8,66 292,80 182,94 123.19 24 1 16 5194.4 21.S8 271.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 930.? SGR 649.2 803 1039.4 8T 20.9 IR 2?.4 18 25,2

RRT ,2006 RAP ,5671 RTF ,3306 CAT .?TO| CAR -.9308 C87 -.5201

666 1134.8 R23 .44/9 RI3 °4299 LSA 39.S MSA 15.? 89A 2.9

961 947.2 $62 025.0 THA 14.30 ELI 52.6 EL2 11.2 ALF 54.T0

LAUNCH DATE JUN 1 1971 PLIGHT TIMt[ I06.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC ¢ONIC

RL 151.70 LAL .DO

RP 2|l.20 LAP -.99

RC 120.836 GL -13.00

PLAN[TOCENTRIC CONIC

C3 9.548 VHL 3.090

LNCH AZHTH LNCH TIME

SO.O0 14 12 3?

60.00 13 31 52

70.00 t? 19 31

80.00 19 33 34

89.51 22 2 52

100.00 22 16 25

110.00 22 15 97

OIFFERENT|4L CCRR£CTI_

TOE -.2011 TRA -.3359 TC3 -.2021 2AU .1282

RD[ -.2692 RRA .1221RC3 ".4423 FAU ,21562

FOE -.842R FRA 1.2869 FC-19.5502 BSP 773

60E .3522 BRA .3599 |C3 1,0046 PRP 1815

DISTANCE 394.201 EARTH TO NAriS

LOL 249.88 VL 32.169 GAL 2.D3 AZL gl.24 HCA 197.21 8HA 185.64 (CC .18833 INC 1.2394 Vl 29.570

LOP 17o09 VP 23.2?6 GAP 7.45 AZP 89.25 TAL 16.70 TAP 143,91 RCA 150.68 APO 220.91 U2 25,972

GP -5.80 ZAL 67.04 ZAP 117.91 ITS 182.95 ZAE 160.26 (TE 196.52 ZAC 94.65 ETC 277.05 LV| -11.65

DLA -28.32 RAL 393.12 RAO 6637.8 VEL 11.589 PTH 6.44 VHP 3.246 SPA -25.60 RAP 320.04 ECC 1.1571

L-I TIME INJ LAT INJ LONG INJ riT A$C INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT |NJ 2 LONG

2363.11 -1.64 $I.59 174,1! 137.3S 14 52 22 1363.1 16.60 45.52

2174,29 3.21 47.26 178,77 130.19 10 § 7 1174.3 18.85 28.S?

1866.56 0.60 26,35 182.81 123.13 17 4? 37 866.6 21.36 5.28

1437.39 14.46 357.21 186.23 llS.4l 19 S? 32 437.4 24.10 333.96

6243,92 20.56 302.43 183.97 109.91 23 46 56 5245.9 26.94 27T.21

6199.DD 14.46 296.49 186.23 116.41 23 59 46 5199.9 24.10 273.24

6201.42 S,60 293.17 182,81 123.13 23 59 18 5201.4 21.36 272.11

NIO-CGUR6[ IX(CUT[ON ACCURACY ORBIT D[T[RNINAT[ON ACCURACY

$GT 978.9 3DR 334,5 SG3 1078.3 8T 21.5 9R 27.1 38 25.2

RRT .2636 RRF ,9922 RTF .4409 CRT .7878 CAR -.9274 C$T ".5361

SGB 1177.5 R23 ,4001 RI3 .5206 LSA 39.7 NRA 15.T SRA 2.9

361 1003,8 562 615,? THA |S,26 ELI 32.8 EL2 10.9 ALF 53.23

LAUNCN DATE JUN 1 1971 FLIGHT TIME IRe.DO ARRIVAL DATE NOV 16 1971

HELIOCENTRIC CONIC

RL 151,70 LAL o00 LOL 240.99 YL

RP 211.49 LAP -.93 LOP 18.30 VP

RC 123.088 GL -12.83 GP "S.g9 ZAL

PLANETOCENTRIC CONIC

C3 9.450 VHL 3,074

LNCH AZNTH LNCH TIME

30.00 14 12 2

40.00 15 30 43

70.00 17 14 13

30.00 19 2l 25

90.00 21 47 I

100.00 22 I1 15

I10.00 22 13 43

O |FF[RENT IAL CORRECTION|

70£ -,2011 TRA -,3244 TC3-1.0990 S4U ,|SOD

ROE -.2444 RRA .1|34 lC3 ".4804 PAU ,2R915

POE ".5414 FRA $.3445 PC-ID,3953 lip iS?

DOE .3530 |RA ,330| SC3 1,1873 PBP 1904

DISTANCE 398.391 EARTH TO NAN5

12.180 9AL 2,60 4ZL 91.22 NCA 126.42 INk 193.80 £CC .|8736 INC 1,2174 Vl 29.3T0

23.232 GAP 7.24 AZP 89,24 TAL 16.50 TAP 145,00 RCA 150.70 APO 920.25 V9 23.942

67.93 ZAP 115,39 ITS 182.79 ZAE 158.34 (T[ 195.5R ZAC 94.56 ETC 276.98 LVl -11.23

DLA -21.09 RAL 323,29 RAD 9137,9 VEL 11.392 PTH

L-! TIME INJ LAT

230R.34 "1,90

_17R,02 3,00

!174.37 1.51

1454.41 13.93

lOOT.S1 19.29

6211.99 13,g3

6Z09.23 R.31

S,43 VHP 3.191DPA -94.02 RAP 319.26 [¢C 1.1555

|NJ LONG INJ RT ASC INJAZNTH INJ TIMC PO CST TIN IMJ 2 LAT IkJ 2 LONG

11.79 174.12 137.55 14 Sl 50 1308.3 16,45 45.6?

47.4R 179,73 130,21 19 7 2 1179.0 18.65 28,82

26,77 182.71 123,25 17 45 33 5?4.4 21.12 S.Y6

359,91 106.02 119.67 19 52 41 434.4 23.74 33|,09

327.31 188.09 llI.9S 92 3 4R 7.5 23.75 302.03

297.45 196.02 118,67 93 34 55 5216.9 23.74 274.3P

293.39 162.71 IE3.28 23 37 14 5209.2 21.12 272.50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1034.3 SGR 440.3 103 1117,0 IT 22.1 DR 20.1 ll E|.I

ARt .3941 RRF ,119t RTF ._.10 CAT ,IU$Y tel -.19_1 Cll -,141t

SOD 123I.O R93 .3755 R13 ,5954 L|A 3R,6 Nlk 13.1 IIA 9.l

801 1071,5 $52 105,4 THA IT.)T ELI 33.1 EL9 ID.? ALF 51.71

LAUNCH DATE JUN I 19TI FLIGHT TIME l?O,OO ARRIVAL DATE N0V 13 1971

HtLIOCENTR1C CONIC DIDTANC£ 402.360 EARTH TO MARS

RL 151.?D LAL ,09 LOL 249,8R YL 32,133 GAL R,S? AZL 91.19 HCA 19R,63 5NA 185.37 ECC ,156g2 INC 1.1946 VI 29.3YD

RP 211.73 LAP -._E LOP 19,31 VP 23.163 _AP ?.04 AZP 2R.24 TAL 15,44 TAP 146,07 RCA |30.?2 APO 220.02 V2 25.911

Re t23.302 GL -12.R5 GP "6,18 ZAL 97.4| ZAP 113.03 ET$ 182.59 ZAE |36,40 ET[ 194.73 ZAC 94.47 ETC 2T6.70 LVl -ID.I1

PLANET¢)C[NTRIC CONIC

C3 9,33R VHL 3,D55 DLA -2T,D3 RAL 323,4? RAD ll3?,? V[L 11,378 PTH 9.43 VHP 3,141 SPA "24,43 RAP 310.47 ECC 1.154D

LNCM AZHTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

50,00 14 11 2? 2399,11 -1.99 91,88 !74.14 137.$4 14 51 19 13R2.1 19.27 45,94

60,00 IS 99 32 2184.39 2.70 47,?4 178.71 130.22 lS S 56 1154,4 18.44 E9,11

?0.00 17 t_ 2 1892,97 7.99 27.22 162.63 123.32 17 43 23 693.0 20.R3 4,26

80.00 19 23 19 1471.93 13.41 359.23 185.D3 !!6.93 lg 47 51 471.g 23.35 33R.25

90,00 21 32 49 I034.33 17,08 330.20 137.59 112.09 21 30 23 34.3 23,04 306,06

100,00 22 9 11 9_34.44 13.41 998.30 185.83 116.93 23 50 5 5234.4 93.35 273,33

110.00 22 11 28 6217.03 ?.gg 294.03 182.63 123.32 23 53 6 5217.0 20.85 2T3.10

OIPFERENTIAL CC_RECTION| NID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TD£ -,2171 TRA -.317R TCS-I.2807 IAU .1729 3GT 1109.9 8DR SO?.1 SG3 1154.2 ST 22.7 SR 26.5 39 93.0

RD2 -.2791 RRA .124T RC3 -.9193 PAD ,2_R45 RRT .3038 RRF .6410 RTF .3990 CRT ,6166 CRS -.9169 CRT -.55R0

FD[ -.R376 PRA 1.3982 PC'21.1307 |SP 1089 8G6 1295.0 R23 .3446 R13 .6377 LSA 39.8 NSA IS,6 89A 3,0

1DE ,3540 BRA .3419 BC3 1,3820 F$P 1933 SGI |ISD.D 962 594,2 THA 17,92 ELI 33.3 EL2 10.4 ALF 30,31

1619



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I 19?1 FLIGHT TIN[ 172.00 ARRIVAL DATE NOV 20 1971

HELI4XENTRI¢ CCNIC

RL 151.70 LAL .09 LOL 249.11 VL 92.149 GAL

RP 212.01 LAP -.89 LOP 29,72 VP 29.144 GAP 1.84 AZP 99.29 TAL 19.28 TAP

RC 12?.$68 GL -12,45 GP -9.39 ZAb 97.70 ZAP 111,92 [TI 182.35 ZAE 154.42 [T(

PLANETO¢ENTRIC CONIC

C3 9.269 VHL 3.044 DLA -27.S6 RAL 329.i8 RAD 6D97.? V[L 11.374 PTH 9.49 VHP

LNCN AZMTH LNCN TIME L-I TIME INJ LAT

SD.OO 14 10 51 2398.41 "2.21

99.00 15 29 I9 2190.38 2,50

TO.D0 17 9 40 1892.34 ?.84

80.90 19 18 13 1489,99 12.85

go.Q0 21 21 SO 1091.27 16.98

100.00 22 1 S 6252.40 12.95

llO.OO 22 g 6 622?.19 ?.84

DIFFERENTIAL CORRECTION8

TOE -.2247 TRA -.3960

ROE -.274S RRA .1263

FOE -.8283 FRA 1.4559

BDE .3547 ERA .5319

DISTANCE 4D9.?SS EARTH TO MARS

2.54 AZL 91.17 HCA I90.84 SNA 185.29 ECC .1|833 IHC 1.1?11 VI 28,310

14T.12 RCA 150.?4 APO 219.?8 V2 25.R80

193.98 ZAC 94,38 ETC 2?6.51 LVi -10.3R

HZO-COURSE EXECUTION ACCURACY

TC3-1.4946 BAU .1g66 $GT 1190.8 9GR 674.3 883 1190.2

RC3 -.5592 FAU .23443 RRT .4385 RRF .6644 RTF .8525

FC-21.8997 BSP 1278 SOB 1368.4 R23 ,3170 R13 .7088

BE3 1.5865 FSP 2914 391 1238.1SG2 582.8 THA 18.08

s.ogB DPA -24.88 RAP 31?.65 [CC 1.1529

INJ LONG lNJ RT ARC INJ AZMTH INJ TIME PO C$T TIM lNJ 2 LAT lNJ 2 LONG

92.06 174.19 137.54 14 SO 48 1396.4 I6.OG 48.04

48.03 I78,72 130.24 16 4 49 1190.4 18.19 29.43

27.72 162.59 129.39 17 41 12 D92.3 20.55 6.84

.27 189.87 117.18 19 43 3 489.9 22.94 337.43

332.$3 197.25 113.58 21 40 ! 91.3 24,43 308.81

299.$5 185.67 11?,18 23 45 17 5252.4 22,94 276.?9

294.55 182.58 123,39 23 $2 53 522?.2 20.55 273.68

ORBIT DETERMINATION ACCURACY

ST 23.3 SR 26.1 SS 24.8

CRT ,8325 CRS -.9097 CST -.5640

L5A 39.8 NSA 15.9 9SA 3.0

ELI 33.6 EL2 10.1 ALF 48,92

LAUNCH DATE JUN I 1971 FLIGHT TII_E 174.00 ARRIVAL DATE NOV 22 lg?l

HELZOCENTRIC CONIC

RL 151.70 LAL ,00

RP 212.29 LAP -,85

RC 129.850 GL -12.25

PLANETOCENTRIC CONIC

C3 9.183 VHL 3.03D

LNCH AZMTH LNCH TIME

50,00 14 19 16

60.00 15 27 3

79.00 17 7 13

89.99 19 13 8

90.09 21 12 21

tOO.DO 21 59 D

110.00 22 9 40

OIFFEN[NT IAI. CORR[CT|(]IdJ

TOE -._310 TRA -,_931TC3-I.eISO BAU .8808

ROE -.299l RNA .12,7 RCS -.eSOS FkU .24023

FOE -.8200 IrRA t.5o82 FC*82.e41q_ _ i499

BDE .3550 BRA ,31g7 BE5 !.7902 FSP 2066

DI3TANC[ 410.944 EARTH TO MARS

LOL 249.88 VL 32.141GAL 2.50 AZL 91.15 HCA 132.04 9NA 185.17 ECC .18582 ZNC !.1469 Vl 29.3?0

LOP 21.93 VP 23.101 GAP 6.64 kZP 89.23 TAL 16.11 TAP 148,15 RCA 150.76 APO 219.59 V2 25.848

GP -6.58 2AL 67.98 2AP 109.78 [TS 182.13 ZAE 152.43 [TE 193.31ZAC 94.28 ETC 278.52 LVI -9.94

DLA -27.27 RAL 323.92 RAD 9937.S V[L 11.370 PTH 6.42 VHP 3.055 DPA -25.32 RAP 316.83 [CC 1.1511

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2401.25 -2.45 62,26 174.27 137.53 14 50 17 1401.3 15.82 4S.26

2197.01 2,21 40.34 1T9.74 130,25 18 3 49 1197,9 17.92 29.79

1902.44 ?.28 28.26 182.54 123.47 17 38 56 902.4 20.23 7.44

1508.28 12.28 1.33 195.53 117.43 19 38 16 508.3 22.52 332.95

1123.81 15.19 334.50 186.99 114.14 21 31 5 123.8 23.85 310.82

6270.?2 1_,28 _K)O,61 105.53 11T.43 23 40 31 5270.9 22,32 277.90

823?.30 7._6 295,00 182.54 123.47 23 SO 37 6237.3 29.23 2T4,2?

• NIDoCOURS[ [XECUTION ACCURACY ORBZT 9£T£RM|NATION ACCURACY

8GT 1270.6 8GR Wl_.? 893 128S.2 8T 23.8 8R 25,8 88 24.7

RRT ,4094 RRF .687? RTF .?94? CRT .8450 CRI -,9941 CIT -.S?2S

8GO 1449.5 R23 ,2915 RI3 .7524 LSA 39,8 NSA 13.9 98A 3.0

SOl 1332.0 SG2 571,5 THA 18.08 ELI 33.? EL2 g.? ALF 47,?3

LAUNCH DATE JUN I 1971 FLIGHT TIME 176.0D ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

RL l|l.?D LAL .DO

RP 212.57 LAP -.92

RC 132.153 GL -12.02

PLANETOCENTRIC CONIC

C3 8,193 VHL 3,017

LNCH AZNTH LNCH TIME

59.00 14 9 39

60,00 19 25 44

70.90 17 4 42

89,00 19 8 4

90.00 21 5 48

lOO.OO El SO 54

110.00 22 4 9

DISTANCE 415.137

LOL 249.88 VL 32.t38 GAL 2.47 AZL 91.12 HCA 133.25

LOP 23,13 VP 23.058 GAP 6.45 kZP 99.23 TAL 15.91

GP -6,78 ZAL 68.20 EAR 10?.73 ET3 181,91 ZA£ 159.42

DLA "28.96 HAL 324.17 RA9 9637.9 VEL 11.367 PTH 8,42

L-I TEN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH

2498.83 -2.72 82.48 174.36 137,52

2204.29 1.89 48.69 178.79 130.29

1913,27 8.85 28,83 182.53 123.54

1527.08 11.69 2.41 I95.42 !17.67

1153.09 14.34 336.30 108.76 114.64

1001,39 I1,69 323,78 105,42 117,67

9240.12 S.O5 295.69 182.53 123.54

EARTH• TO MARS

8HA 185.10 [CC .1053? INC 1.121Y Vl 29.ST0

TAP 149.1R RCA 130.79 ADO 219.41 V2 25,815

ET[ 192.99 ZAC 94.17 £TC 276.13 LVI -9.SO

VHP 3.017 DPA -23,75 RAP 316.00 ECC 1.1498

INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

14 49 46 1406.6 15.59 46.50

16 2 28 1204.3 17.R3 30.19

17 38 35 913.3 19.88 8.Oi

lg 33 31 527.1 HE.O? 359.85

21 23 1 153,9 23.28 312.84

22 7 36 1.5 22.07 S01.22

23 48 12 5246.1 19.68 274.91

DIFFERENT 1AL CCRRECTION9

?DE ".2353 TNA ".2?79 TC3-1.9098 |AU ,2410

ROE ".ERSO RRA .1889 RC3 ".645? FAU .84|SO

rO£ -.8230 FRA t.5416 FC'23,4516 D3P I742

SON ,3644 8RA .306_ 6C3 t.0131 P|P 2093

N|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT I368.9 3GR 693,0 393 1282,4 ST 24.1SR 25.5 IS 24.7

RRT .5187 RRF .7112 RTF ._,ll CRT .8566 CR8 -.IUE3 ElY -.teat

3GO 1534.3 R23 .2639 RI$ .7919 LSA 39.8 USA I5.? 6SA 3.0

|91 t4tl.? 992 659.4 THA 18.12 ELI 33.0 ELE g.4 ALF 46.89

LAUNCH OAT[ JUN t 1971 FLIIHT TIME 171.00 ARRIVAL OAT[ NOV 29 IR71

HELIOCENTRIC CONIC

RL tSI.TO LAL .OO

RP 212.86 LAP ",T8

RC 134,4TS GL "11.79

PLAN£TOC[NTR1C CONIC

C3 9.027 VHL 3.005

LNCN AZNTM LNCH TIN[

SO.DO 14 9 3

GO.SO 15 24 24

?D.O9 17 2 6

80.09 IS 3 1

go,oo 20 55 49

tO0.OO 21 45 53

110.00 22 1 33

OiFF£R[NTIAL CORRECTIONS

TOE ".2469 TRA -,2698 TC3-2.1642 BAU .2?30

ROE -.2578 RRA .1322 RC3 -.6806 FAU .24934

FOE -.7549 FRA 1.6449 FC-23.9122 BSP 1929

ROE .3670 9RA .3905 BC5 2.2987 FRP 21g9

DISTANCE 419.339

LOi. 249.88 VL 32.153 GAL 2,43 kZL 91,10 HCA 134.44

LOP 24,33 VP 23.019 GAP 6,28 AZP 89.23 TAL 15.70

GP -6,99 ZAL 85,61 ZAP 105,79 ITS ID1.97 ZAE 148.40

EARTH TO baR8

8NA 199.04 [CC .1949g IHC 1.0958 V! 25.3?9

TAP 150.14 RCA IS0,81 APO 219,27 V2 25.782

(T[ 192,14 ZAC 94.96 ETC 275.94 LVI -9.DR

DLA -26.62 RAL 324.42 RAD SS3?.$ V[L !|,394 PTH 6.42

L-I TIN[ |NJ LAT |NJ LONG |NJ RT A$C INJ AZMTH

2412.$8 -3.02 62.?3 174.46 137,50

2212,18 1.$4 49,0T 179.87 130,29

1924.8T 6,42 2g,43 182,54 123.62

1546,49 11.0T 3,52 185.34 117,gl

1182,62 13,52 358.01 196,59 115.08

IO20.97 11.07 324.89 185.34 117.91

6259.73 8.42 296.27 192.54 123.62

VMP 2,994 SPA -26.19 RAP 315,|? [CC 1.1486

INJ TIME PO C$T TIH INJ 2 LAT IHJ 2 LONG

14 4g 16 1412.6 15.2T 48.??

19 1 16 1212,2 17.31 30.58

17 34 11 g2A.9 19.S0 8.?8

lg 29 49 546,4 21.60 341,09

21 IS 32 182.6 22.?1 514.79

22 2 $4 29.9 21.60 592.49

23 45 $2 5259,? lg. So 275.60

HIO-COQRSE EXECUTION ACCURACY

SOT 1492.1 $GR 6g8.g $G3 1284.0

RRT .5741RRF .?Egl RT_ .?T91

SGB 1653.1 R23 .2577 R13 ,9119

SG1 1559.9 SG2 549.9 THA 17.29

ORBIT DETERMINATION ACCURACY

ST 25.2 SR 25.0 S$ 23.Y

CRT .8659 CR8 -.8761 CST -,5558

LSA 39.5 MSA 18.3 SSA 3.9

ELI 34.2 £L2 9.2 ALF 44,?3
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE JUN | |S71

HELIOCENTRIC CONIC

RL ISl.?O LAL .00

RP 213.1l LAP -.?S

RC tEE.R14 QL -|1.54

PLANETOCENTRIC CONIC

C3 8.955 VHL 2,|93

LNCH AZNTH LNCH TIME

90.00 14 8 25

SO.DO IS 83 0

?O.OO 18 S9 ZS

8O.OO 18 S? S9

90.00 20 48 19

100.00 21 40 51

110.00 21 58 S3

FLIGHT TINE 180.00 ARRIVAL DATE HOV 28 IgYI

LOL 849.88 VL

LOP 25.52 VP

GP -7.80 ZAL

DISTANCE 423,S26 EARTH TO NARS

$8.13[ GAL 2.39 AZL 91.07 HCA 133.64 SNA 185.00 ECC .18486 IN£ I.OSRS V| 29.370

22.9T5 GAP S,O? AZP 89.24 TAL 15.47 TAP 151.11RCA 150.84 APO 219.17 v2 25.749

68.98 ZAP 103.68 ETS 181.43 ZAE 146.37 ETE 19[.$2 ZAC 93.94 ETC 275.7S LVl -8.59

DLA -21.26 RAL 324.7S RAD 6437,S V[L I[.36| FTH S.4i VHP 2.95S DFA -28.32 RAP 314.34 (CC 1.1474

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2418.06 -3.35 63.01 174.63 137.49 14 48 45 1419.1 14.96 41.07

2820.71 1,16 49.48 178.9E 130.29 16 O 1 1220.1 16.98 31.03

1937.15 5.95 $0.10 182.57 [23.69 17 31 43 937.1 19.10 9.S0

1S66,08 |0,44 4.64 185.2g [18.[3 19 24 5 566.1 21.1! 342.35

1210.30 12.72 339.65 186.46 115.47 8! 8 29 210.3 22.14 316.58

1040.55 10.44 326.01 185,29 118.13 21 58 12 40.6 21.11 303.72

0272.01 5.95 296.92 182.57 123.69 23 43 25 5272.0 19.|0 276.33

DIFFERENTIAL CORRECTIONS

TOE -.2529 TRA -.2560 TC3-2.4074 BAU .3009

ROE -.251? RRA .1345 RE3 -.?215 FAU .25527

FOE -.7164 FRA 1.7081 FC-24.4849 BSP 21TO

BDE .3568 BRA .2892 BE3 2.5132 FSP 2248

LAUNCH OAT[ JUN 1 1971

HELIOCENTRIC CONIC

RL 151.70 LAL .DO

RP 213.48 LAP -.71

RC 139.171 04. "11.28

PLANETOCENTRIC CONIC

C3 8.887 VHL 2.981

LOL 249.88 VL 32.129 GAL

LOP 26.71 VP 22.933 GAP

MID-COURSE EXECUTION ACCURACY

SGT 1815.3 SGR TOT.9 SG3 1310.1

RRT .8108 RRF .?488 RTF .8078

800 1763.6 fl23 .2430 RI3 .8350

$G[ 1679.2 8G2 539.1 THA 16.77

FLIGHT TINE 182.00

GP -7.41 ZAL

DISTANCE 427,723

8.35 AZL 91.04 HCA 136.83 SNA

5,89 AZP 89.24 TAL 13.23 TAP

69.34 ZAP 101.66 ET$ 181.18 8AE 144.35 ETE

OLA -25.88 RAL 325.08 RAD 6637.5 VEL 11.358 PTH 6.41 VHP

LNCH AZMTH

50.00

60.00

TO.OO

80.00

90.00

100.00

110.00

DIFFERENTIAL

ORBIT DETERMINATION ACCURACY

8T 25.? SR 24.5 88 23.1

CRT .8748 CR8 -.8591 CST --5429

L$A 38.9 NSA 16.4 SEA 3.0

EL! 34.3 EL2 8.9 ALF 43.48

TOE -.2583 TRA -.2418

ROE -.2458 RRA .1388

FOE -.8709 FRA |.TTIT

SDE .SEES IRA .2778

ARRIVAL DATE NOV 30 1971

EARTH TO MARS

164.98 [CC .1844D INC 1.0403 Vl Eg.3?D

132.06 RCA 150.87 APO 219.09 V2 E5.714

191.14 ZAC 93.81 ETC 2?S.SG LVI -8ol3

LNCH TIME L-I TIN[ INJ LAT INJ LONG

14 7 46 2426.11 -3.70 $3.30 1T4.79 137.47 14 48 13

15 21 33 2229.88 .76 49.9[ 179.07 130.29 tS 58 43

16 5S 42 1950.14 3.46 30.78 182.62 123.77 1T 29 12

18 52 58 1386,21 9.79 5.79 185.26 !18.35 19 19 24

20 41 8 1237.38 11.92 341.23 186.38 115.84 21 I 45

21 35 50 1060.68 9.79 327.15 185.26 118.35 21 53 31

21 56 8 6284.99 $.48 297.61 182.62 123.77 23 40 53

CORRECTION8 MID-COURSE EXECUTION ACCURACY

TC3"2.6583 BAU .3208 SOT 1739.4 8GR 717.9 SO3 |334.8

RC3 "o783§ FAU .85890 RRT .6444 RRF .7676 RTF ,8314

FC-25.0271 BRP 2419 808 [88[.7 R83 .2309 813 .8343

6C8 2,7880 FRP 2290 SGI [805,9 802 328.7 THA 16.33

2.929 DPA -27.05 RAP 313.52 [CO 1.1462

INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1426.1 14.61 47.38

1229.9 16,58 31.51

950.1 18.S? 10.27

586.2 20.60 343,63

237,4 21,55 318.35

60.7 20.60 304.99

5283.D 18.67 277.09

ORBIT DETERNINATION ACCURACY

ST 26.1 8R 24.0 ll 22.1

CRT .8828 CR8 -.9402 C|T -,3273

LSA 38.5 NSA 16.6 8SA 3.1

ELI 34.4 EL2 8.8 ALF 42.24

LAUNCH DATE JUN 1 |97| FLIGHT TIME 104.00

HELIOCENTRIC CONIC

RL 151.70 LAL ,00

NP 213.7? LAP ",86

RC 141.545 GL -10.99

PLANETOCENTRIC CONIC

C3 R.821 VHL 2,970

LNCH A2NTN LNCH TIME

S0.00 14 ? 9

60.00 13 20 3

70.00 !1 53 9|

80.00 18 47 l?

RO.OO 20 34 12

100.00 21 30 49

110.00 21 93 19

ARRIVAL DATE DEC 2 19Tt

DISTANCE 431.921 EARTH TO NAR8

LOL 249.88 VL 32.126 GAL 2.31 AZL 91.01 HCA 138.02 8MA 184,90 [CC .18419 INC 1.0109 Vl 29.3?0

LOP 87.90 VP 22.883 GAP 3.72 AZP 89.29 TAL 14.9? TAP 192.$9 RCA 130.90 APO 219.03 V2 25.980

GP -?.83 ZAL $9.74 ZAP 99.$7 ET8 180.98 ZA[ 142.32 ETE |90.70 ZAC 93.66 ETC 275.38 LVI -1.$7

DLA "25.47 RAL 323.42 RAD 6837.4 VEL 11.335 PTH 6,41 VHP 2.907 DPA -27.48 RAP 312,71 [CO 1.1432

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2433.T2 -4.08 18.62 174,97 137.44 14 41 40 1433,? 14.24 47.72

2239.70 ,33 90.38 179,81 130.30 13 57 22 1239,7 i6,lT 3t.03

1983.83 4.94 81,30 182.70 123,84 t? 28 38 963,9 10.21 11.07

|108.79 9,|3 8.95 [$5,25 118.55 19 14 44 60|.9 20.0? 344.92

1284.|| 11.12 342.78 18i.29 118.[? 20 55 I6 264.1 20.96 320°08

SOil.IS 9.13 388.32 185.25 tIO.S5 81 48 SO 81.3 20.0? 30i.ti

1010.45 4,94 320.42 188.10 125.84 22 tO 9 |0,6 12,2! 299.99

DIFFERENTIAL COqRECTION8

TO( -.2823 TRA -.2|85 TC3-2.9187 IAU .3889

ROE -.23ii RIA .iSiS l¢3 ".ROiO FAU .llOO4

FO[ ".l|4i rRA 1.837| FC-|5,9|05 liP |SYT

ODE .3547 iRA .81i0 |C5 3,0880 FSP |338

HID-COURSE EXECUTION ACCURACY ORBIT D[TERMINATION ACCURACY

$GT 18i8,T 3GR 780.5 SG5 1357.0 8T 26.5 IR 23.9 93 21.9

RRT .i?4l RRF .T654 RTF ._,09 CRT .2495 CN4 -.814! C|T ".S00|

IGI 8005,8 885 .liD? RI3 .8702 LIA 30.0 MSA IS.S 988 3,1

SGI IiST,S 802 SII.A THA 15.90 ELI 34.4 EL2 R.3 ALF 41,17

LAUNCH DATE JUN t I|TI FLIGHT TIN[ 188.00 ARRIVAL DAY( DEC 4 ll?I

HELIOCENTRIC CON|C DISTANCE 438.118 EARTH TO N888

RL 1S1.?0 LAL ,OO LOL 849.88 VL 38,188 GAL 2.87 AZL 90.88 HCA |38.80 IMA 104,81 [CC .18403 INC .9|01 VI 29,570

RP 214.00 LAP -,84 LOP 89.08 VP 18.85S GAP 5.54 AZP 09.26 TAL 14.89 TAP 155.90 RCA 190.93 APO 2|9.00 V2 28.843

RC 143,658 GL o10,19 GP -?,85 ZAL TO.IT ZAP 97.$9 ET3 180.88 ZA[ 140.30 [TE 190.28 ZAC 93.54 ETC 275,19 LV! -?.21

PLANETOCENTRIC CONIC

C3 8,760 VHL 2.980

LNCH AZNTH LNCH TIME

80,00 14 6 Z3

6O,O0 15 IS _9

?0.00 18 SO 52

80.00 IS 42 38

60.DO 2O E? 28

100.00 81 28 48

110,00 81 50 23

D|FFERENTIAL COqRECTION8

TDE -.2690 TRA -.2103 TC3-3.1787 6AU ,3883

RD[ -.2321 RRA .1421 RC3 -.8485 FAU .28259

FDE -,5T49 FRA 1,8955 FC-25,g52| BSP 2943

BO£ .3522 BRA .2538 BE3 3.2900 FSP 2302

DLA "t|,04 RAL 329.?8 RAD GS3T.4 V[L 11,852 PTH 6.40 VHP 2.888 DPA -2?,90 RAP 3|t.90 ECC 1.1448

L-I TIN( |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

2441.92 -4.49 63.96 175,1T [37.41 14 4T S 1441.9 13.84 48,09

2250.18 -.[3 S0,88 179,36 130,30 15 55 59 1250.2 15,74 32.57

1978.ES 4,40 32.26 182.79 128.90 17 23 57 978.2 17.73 11.90

182?.$4 8.44 8.13 105.26 118.?5 19 10 4 627,8 19.52 346.24

12go,s? 10,32 344,33 186,28 116.48 20 48 59 2g0.? 20.35 321,79

!102.31 8.44 329.50 183.28 118,75 21 44 !0 102.3 lg.52 307.61

I023.08 4.40 321.18 182.79 123.g0 22 T 30 25.1 IT.73 300.82

NID-COURSE EXECUTION ACCURACY

8GT 2001.4 8GR ?89.2 SG3 13T8.0

RRT .?024 RRF .8024 RTF .9677

SGB 2133.5 823 ,2115 813 .0841

8G1 2072,1 802 S08.2 THA 15.50

ORBIT DET[RNINATION ACCURACY

8T 26.T SR 22.9 38 21.3

C_T ,6953 CR8 -.7869 CST -.4?43

LSA 37.4 MSA 16.9 88A 3.1

ILl 34.3 EL2 8.0 ALF 4D,20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I t871

HELIOCENTRIC C(_NIC

RL IS1,?O LAL .DO

RP 214.39 LAP -.SO

RC 148,344 GL -|0,38

PLAMETO¢ENTRIC CONIC

C3 8.702 VHL 2.SSD

LNCH AZMTH LNCH TIN[

50,DO 14 3 38

SO,DO 15 16 SO

?O,O0 16 4? 59

80,00 18 3? 53

90,00 20 20 33

lOO,O0 21 20 45

110.00 21 47 ZS

FLIGHT TIN[ 188.00 ARRIVAL DATE DEC 8 1071

DISTANCE 440.310 EARTH TO MARS

LOL 24iDOl VL 3|.129 GAL 2.22 kZL go. DR HCA 140.38 SNA 184.90 ECC ,laSS2 INC .g4SO VI 28,370

LOP 30,2S VP 22,818 GAP 5,37 AZP 89,27 TAL 14,41 TAP 154,79 RCA 150.R6 4PO 218,00 V2 R$,SOB

GP -8.0? ZAL 70.62 ZAP 05.74 ETS 180.39 ZAE 131.20 ET£ 108.89 ZAC 93.39 ETC 275.01 LV! -i,?4

DLA -24,50 RAL 32R,15 RAO $$57,4 V[L 11,348 PTH 6,40 VHP 2.875 OPA -28.33 RAP SIt,IS [CC 1,1438

L-I TIM( XNJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT IMJ 2 LONG

2450,70 -4,88 64,38 175,38 337,38 14 46 28 1450,7 13,41 48,48

2261,31 -,62 51.41 179,52 330,30 15 54 32 3281.3 13.27 33.13

1883,34 3,82 33,05 182,09 123,98 17 21 12 993.3 17,22 12,78

1849,37 ?,?S 9,34 185,29 318,93 19 5 23 645.4 18,94 347.57

1317,17 8,51 $45,86 186.24 116,78 20 42 51 317.2 19.72 323.48

1123,84 7,78 330,71 185,29 118,83 21 39 29 123,8 18,94 308,94

1040.15 3.82 521,97 182.09 123.96 22 4 46 40.2 17.22 $01.89

DIFFERENT IAL CCRRECTION8

TOE -.2652 TRA -.I921 TC3-3.4403 BAU .4130

RDE -,2265 RRA ,143? RC3 -,8977 FAD .26820

FDE -,5527 FRA 1.R831 FC-26,4849 B8P 5225

BDE .3487 BRA .2399 BC3 3,5353 FSP 2352

NID-COURS[ EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 2133.8 $GR 753.8 SG3 1399.0 ST 26.7 SR 22.3 SS 2t.I

RRT ,7309 RRF .8200 RTF .0831 CRT .9019 CRS -.7738 C$T -.4742

SGD 8263,0 R23 ,1987 RI3 ,8990 LSA 37,0 NSA 16,8 88A 3,_

SGI 2207,7 SG2 497,2 THA 15,27 ELI 34,0 EL2 7,6 ALF 39,64

LAUNCH DATE JUM 1 1971 FLIGHT TIME 190,00 ARRIVAL DATE DEC 8 1971

HELIOCENTRIC CONIC

RL 131.70 LAL .DO

RP 214.7R LAP ".ST

RC 148,770 CA. "10,04

PLANETOCENTRIC CONIC

C3 8.645 VHL 8.940

LNCN AZMTH LNCM TIME

8O,OO 14 4 50

SO,DO 15 15 8

TO,D0 18 44 $3

SO.DO 18 32 49

DO.DO 20 14 25

100.00 21 15 41

ttO.OO RI 44 21

DIFFERENT 1AL COqRECTIONS

TDE -.2679 TRA -.1765 TCS-3.?R61 |AU .4440

ROE -.2174 RRA .1485 RCS -.9326 FAD .28565

FD[ -,445T FRA 2,0281 FC'86,5883 BSP 3481

SOS ,344R DRA ,2309 DC3 S,8410 F|P 2424

DISTANCE 444,535 EARTH TO MARS

LOL 249.88 VL 52.130 GAL 2.18 AZL 90.9! NCA 14t.56 SMA 185.D0 ECC ,18386 INC .9143 Vl 29,370

LOP 31,44 VP 22,777 GAP 5.20 kip 89.28 TAL 14.10 TAP 155.87 RCA 150.gg APO 219.01 V2 25.573

6P -8,31 ZAL 71,09 ZAP 93,82 [TS 180.10 ZA( 136.30 ETE 189.52 ZAC 93.23 ETC 274.83 LVI *6.28

DLA -84.08 RAL $26,$4 RAO 8637.3 VEL 11.$47 PTM 6.40 VHP 2.860 DPA -28.74 RAP $10.$6 [CC 1,14|S

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME leo CBT TIM INJ R LAT INJ ! LONG

2460.14 -5.41 84.73 175.82 IS7,54 t4 45 30 1460,1 12.95 48.R0

2273,10 -1.15 51.98 179.71 130,29 15 53 1 1273.2 I4.?S 33,76

RO09.2S S,22 33.08 183.02 1_4.02 17 10 24 1009.2 18.68 13.SO

lSTl.3O 7.00 10.58 185.35 t19.10 tg g 41 671.5 10.33 348.R4

1343,08 8.69 347.39 106.26 117.02 20 36 48 343.9 IS.O? S25.IS

1145,98 ?,DO 331,84 185,35 119,10 21 34 47 146,0 18,33 3tD,3O

lOSS,OR 3.22 322.80 183.02 124.02 22 I 57 58.0 16.68 3D2.Sl

NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2284,0 $GR 782,0 SG3 1404.2 ST 26,9 SR 21,? SS 20.1

RRT ,_89 RRF ,8331 RTF ,8916 CRT ,9043 CRS -,Y043 CST -,3844

SGB 2407.7 R23 .2009 RtS .9039 LSA 38.9 NlA 17.5 8SA 3,1

SGI 2557.5 SG2 489,2 THA 14,67 ELI 33.8 EL2 7.4 ALF 38,29

LAUNCH DATE JUN 1 1971 FLIGHT TIME 182.00 ARRIVAL DATE DEC 10 1971

HELIOCENTRIC CONIC

RL 151,70 LAL ,DO

RP 215.04 LAP -,53

RC 151.211 GL "R,S8

PLANETOCENTRIC CONIC

C3 8.554 VHL 2.932

LNCH AZMTH LNCH TIME

30.00 14 3 $9

6D.OO 18 13 20

70.00 lS 41 44

80.00 18 27 43

gO.DO 20 8 O

tOO.GO 21 IO 33

110.00 21 41 11

DISTANCE 448.713 EARTH TO MARS

LOL 249.88 VL $2.132 GAL 2.13 AZL gO.SO HCA 142.?4 IRA 185.03 £CC .18384 INC .8?gD Vl 29.370

LOP 32.Sl VP 22.738 GAP 5.03 kip 89.30 TAL 13.79 TAP 156.53 RCA 151.02 APO 219.05 V2 25.536

GP -8,55 ZAL ?l,5g ZAP 91,93 ETS 179,81 ZAE 134,33 ETE 189,17 ZAC 93.05 ETC 274,65 LVI -5,81

DLA -23.38 RAL 325.94 RAD $637.3 VEL 11.345 PTH 8.40 VHP 2.851 DPA -29.16 RAP 309.62 [CC 1.1414

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2470,20 -S,9! 85.16 173,87 137,30 14 45 g 1470,2 12,45 49.34

228S,74 "1.70 32.38 ITS.g2 130.27 15 5! 26 1285,7 14.28 34.40

2025,84 2,39 34,75 183,16 124,07 17 15 30 1025.8 16,10 14,54

1694.18 S.23 |1.84 185,43 119.26 10 35 57 694.2 17.70 350.32

1370,71 7,85 340,92 18S,3D 117,25 20 30 51 370,7 18.39 328,83

1368.64 8.25 333.21 183,43 119.26 21 30 4 169.6 17.70 311.89

1072.86 2.39 323.67 183.t6 124.07 21 sg 3 72.7 18.10 303.33

RID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SGT 2480.3 $5_ 774.4 SG3 1414.? ST 26.8 8R 21.1 IS 18.S

RRT ,?SIS RRF ,8473 RTF ,_aI| CRT .9077 CRI *.8312 CST "ol2i8

SGB E548.8 R83 ,1965 R13 .Wits LSA 34,1 MSA |7.l SS4 3,2

$01 2503.2 852 479.7 THA 14.35 ELI 33.3 ELI 7.! AIr 37.S5

FLI_NT TIME 194.00 ARRIVAL DAT£ DEC 12 1971

DIFF[R[MTIAL C(_RECTIONI

70£ -.2884 TRA -.1503 TC3"4.003i 8AU ,4733

ROE ".2098 RRA .lilT RC3 ",8758 FAU .25353

FOE ",3?38 FRA 2.084? F¢-RI,8488 8SP 3757

SO[ .33OR 8RA .2194 8C3 4.1211 FSP 8435

LAUNCH DATE JUN | 19?|

HELIOCENTR|C CONIC

RL 151,70 LAL ,DO LOL 249,80 VL 32,13$ GAL

RP RtS.3T LAP -.|O LOP 3S.?g VP 28.701 GAP

RC 1S3.668 6L "9.29 GP -S.TS ZAL 72.tl ZAP

PLANETOCENTRIC CONIC

OISTANC[ 452.910

2.08 AZL 90.84 HCA |43.91 SMA 185.08 ECC .18336

4.8? AZP 8g,32 TAL 13.46 TAP 1IT.IT RCA 151,05

90.07 ITS 179.5t ZAE 132,3T ETE 100.64 ZAC 82.87

EARTH TO MARS

INC .8418 Vl 2R.370

APO 219.1| V2 25.459

ETC 2?4.49 LVi -S.IS

C3 8.54R VHL 2.823 DLA -23,03 RAL 32?.35 RAO SS37.3 VEL 11.343 PTH 6.40 VHP 2.844 DPA -29.37 RAP SD8.g! [CC !.1405

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

14 44 24 1480.g 11.82 49.81

15 48 46 1289.0 13.88 38.08

17 ]2 31 1043,2 15.SO IS,62

18 31 11 717.4 17,04 331,73

20 24 56 397.g 17,?D 325.53

21 23 17 191.g IT.04 313.10

21 38 4 g0.1 15_S0 304.54

ORSTT DCTERMINATION ACCURACY

ST 26.4 SR 20.4 SS 18.2

CR( .8108 CRS -.S812 CST -.2634

LSA 33.g MSA 18.D SSA 3.2

ELI 32.7 EL2 6.8 ALF 36.82

LNCH AZMTH LNCH TIME L'I TZNE |NJ LAT INJ LONG INJ RT ASC XNJ AZMTH

SO,DO 14 3 3 2480o93 -6,45 85,61 1T6,14 137,24

80,D0 15 11 2? 2289.04 -2.28 $3.22 i80.13 i30.25

?O.DD IS 3S 28 2043.24 1.82 35.68 183.32 124.]1

80.D0 18 22 34 171?,44 3,4T 13,13 |83.52 118,40

gD,O0 20 I 38 tSg?,86 ?.00 350,46 186,36 117.47

100.00 21 $ 26 1181.gl 5,4? 334,50 185,52 118.40

110,00 21 3? 54 lOgO,OR !.82 324,58 183,32 124,11

OIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

$GT 2574,8 SGR 787.3 SG3 1421.9

RRT .T883 RRF .8606 RTF ,gog3

$GB 2692,5 R23 ,1930 R13 ,9189

801 2651.1 $02 470.4 THA 14.00

TDE -.2632 TRA -.1396 TC3-4.2846 BAU .5032

ROE -.2015 RRA .1549 RC3-1.0190 FAU .26681

FDE -,3003 FRA 2,1380 FC'2?,0299 BSP 4089

8DE ,3315 DRA ,2085 BC3 4.4041FSP 2458
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ JUM 1 ||71

H[LI O£ENTRIC CQNIC

EL 151.70 LAL .0O

RP 2|5.71 LAP ".46

RC 158.143 GL -8.8R

PLANETOCENTR|C CONIC

C3 8.500 VHL 2.916

LNCfl AZMTH LNCM TIRE

SO.OO 14 2 3

SO.OO 15 9 27

?O.OO 16 35 4

80.00 18 17 20

90.00 19 $5 17

100,00 21 O 12

110.00 21 34 30

FLIGHT TIM( 198.00 ARRIVAL DATE DEC 14 19_1

DISTANCE 457.108 EARTH TO HANS

LOL 249.88 VL 38.138 GAL 2.03 AZL 90.8D HCA 14S.D7 8MR |85.13 ECC .18393 INC .802T VI 2R.370

LOP 34.95 VP 22.664 GAP 4.71 AZP 8g.34 TAb 13.12 TAP 158.20 RCA 151.08 APO 219.18 V2 25.481

GP -9.05 ZAL T2,65 ZAP 88.24 ET$ 179.20 ZA[ 130.44 ETE 188.52 ZAC 92.67 ETC 274.33 LV| -4,88

DLA -22.45 RAL 327.7T RAD 6637.3 VEL 11,341 PTN 6.39 VNP 2.841 DPA "29.99 RAP 308.23 ECC !.1399

b'l T|NE IMd bAT |NJ LONG ZNJ RT ARC |NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2492.36 -7,02 66.09 1?6,42 13T.18 14 43 36 |452.4 11.36 50.31

2313.11 -2.go 53.89 180.37 130.2! IS 45 0 1313.1 13.10 35.78

2081.44 1.23 36.61 183,50 124.t3 17 9 25 1061.4 14.86 16.65

1741.3T 4,6? 14.45 185.64 119.52 18 46 21 741.4 16.34 353.17

1425.42 6,|4 352,02 15S.44 |!7o66 20 19 3 425,4 16.97 330.23

12|5.84 4.67 335.82 185.64 119.52 21 20 28 215.8 16.34 3t4.54

1108.26 1.23 325.53 183.50 124,13 21 52 58 108.3 14.86 305.56

DIFFERENT IAL CORRECTION$

TOE -.2584 TRA -.1139 TC3-4.5692 BAU .5331

ROE -.1926 RRA .1587 RC3-1,0626 FAU .26660

FOE -.2169 FRA 2.1965 FC-27.152T BSP 4319

60E .3224 BRA .1989 BC3 4.6911 FSP 2452

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2724.2 SGR 801.0 SG5 1426.7 8T 26.0 SR 19.6 SS 18.9

RRT ,8054 RRF ,8?31 RTF .9161 CRT .9123 CRS -.$|64 CST -.1840

6GB 2839.5 823 .1914 813 .9245 LSA 32.7 NSA 18.4 SSA 3.2

SG1 2801,7 SG2 461.7 THA 13.?D EL1 3|.9 EL2 6.6 ALF 58.3?

LAUNCH OATS JUN 1 1971 FLIGHT TIME 198.00 ARRIVAL DATE DEC 16 1971

HELIOCENTRIC CONIC

RL 151.70 LAL .OO

RP 216.04 LAP -.42

RC 158.631GL -8.44

PLANETOC[NTRIC CONIC

C3 8.458 VHL 2.ROR

LNCH AZNTH LNCH TINS

50.00 14 0 58

60.00 15 7 21

?O,OO 16 31 32

80.00 18 12 |

90.00 19 48 53

100.00 20 54 53

110.00 21 30 59

DISTANCE 461.301 EARTH TO MARS

LOL 249.88 VL 32.142 GAL 1.98 AZL 90.76 HCA 146.24 SMA 185.20 ECC .18403 INC .7609 Vl 29.3?0

LOP 36.11 VP 22.627 GAP 4.55 AZP 89.57 TAL 12.77 TAP 159.01 RCA 151.11 APO 219.28 V2 25.424

GP -9.32 ZAL 73.21 ZAP 86.46 ETS 178.87 ZAE 128.54 ETE 158.22 ZAC 92.46 ETC 274.17 LV| -4,4|

DLA -21.84 RAL 326.20 RAD 6537.2 VEL 11.339 PTH 6.59 VHP 2.839 DPA -30.40 RAP 307.59 ECC 1.1392

L-| TIME |NJ LAT INJ LONG |NJ RT ARC |NJ AZNTM |NJ TIME PO CST T|N [NJ 2 LAT INJ 2 LONG

2504.52 -7.62 66.61 176.72 13?.11 14 42 43 1504.5 10.76 50.84

2328.01 -3.56 54.60 180.61 130.17 15 46 9 1328.0 12.47 36.54

2080,50 ,50 37.61 183.69 124.15 17 6 13 1080.5 14.|9 17.71

IT66.02 3.84 15.81 185.77 119.63 16 41 27 766.0 15.62 354,84

1453.48 5.25 353.60 185.54 117.83 20 13 8 453.5 16.22 331.95

1240,49 3,84 337.|9 185,77 I|9.63 21 15 34 240.5 15.62 315.D1

1127.32 .50 325.52 183.69 124.15 21 49 46 127.3 14.19 306.$3

DIFFERENTIAL CCRNECTION8

TD£ -.2516 TNA -.0999 TC3"4.8586 8AU .5832

ROE -.1836 RRA .1626 RC3-I,IOG9 FAU ,26368

FD[ -.1296 FRA 2.2498 FC-27,2131 BSP 4599

ODE ,3118 BRA .1908 9C3 4.961| FSP 2457

M|D-COUR$[ EXECUT|ON ACCURACY OR81T DETERN|NATION ACCURACY

SGT 2875.8 SGR SI5.3 $63 1428.T IT 25.3 SR |8.9 35 18.8

RRT .8210 RRF .8849 RTF .9217 CRT .9132 CR3 -,4328 CST -.ORT$

3GB 2909.t 823 .1907 R13 ,9293 LSA 31,4 MSA |8.0 SSk 3.3

361 2954.S SG2 453.1THA 13.42 ELI 51.0 EL2 6.3 ALF 35.93

LAUNCH DATE JUN I 19T1 FLIGHT TIME 200.00 ARR|VAL DATE DEC 18 1971

HELIOCENTRIC CONIC DIITANCE 463.494 EARTH TO NARS

8L 151.70 LAL .DO LOG 249.88 VL 32.147 GAL 1.92 AZL 90.72 HCA 147.40 IRA 185,27 ECC .18417 INC .7174 VI 29.5?0

RP 216.39 LAP -.39 LOP 3?.27 VP 9|,590 GAP 4.39 AZP 89.40 TAL 12.41 TAP |59.6| RCA 151.15 APO 2|9.39 V2 25.385

RC 161.|34 GL -?,97 GP -9.60 ZAL ?3.79 2AP O4.?t [TS 178.54 2AE 126.$6 ET[ 187.93 ZAC 92.25 [TC 274.05 LVI -3,95

PLANETOCENTRIC CONIC

C3 $,418 VHL 2.902 DLA -21.2D RAL 328,84 RAO SS37,2 VEL 11.337 PTM 6.39 VMP 8.840 DPA -30.5| RAP 308.98 ECC 1.|328

LNCH AZMTH LNCH T|R( L-] TIME |NJ LAT |NJ LONG ZNJ RT k$C |NJ AZNTM INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

50.00 13 59 47 2917,47 -D,27 IT.IS |77,03 |37.08 14 41 45 15t7,5 10,12 5|,40

RO.OD 15 5 I 2343,75 -4,85 $5.35 180.87 130.1t 15 44 I0 1343.7 ||.$0 37.33

TO.DO 16 27 52 8100.45 -,84 38.05 193,09 !|4.15 17 2 53 1100.4 13.48 |8.82

SO.DO tO S 35 179i.45 8,88 17,81 185.92 119.78 18 38 88 791.5 |4.SS 555.15

JO.OO 19 42 30 1402.18 4.33 3|5,21 186.65 liT.9? 80 T it 482.1 15.44 155.SS

SOD.DO 20 49 E2 lieS.el 1,99 993.58 |55.98 115.78 It tO 34 885,9 14.3| 1|7.92

|so.DO 2! 27 18 t|4T.27 -,88 387.54 103,|9 114.15 8t 48 88 147,3 11.45 307.T4

DIFFERENTIAL C¢_R[CTIONi HID-COURSE EXECUTION ACCURACY

YD[ -,R420 TRA -,0789 TC3-5.1405 |AU ,5988 |GT $085.9 5GR 830.3 363 1487.4

N0E -.IT4| RRA .tEl? RC3-1,1508 FAU .8G458 RRT .0152 RRF .8858 RTF ._.65

F0E -.0580 FRA 9,3023 FC-8T.2OIi lip 4080 SG8 5187.? 883 .1507 RI] ,5334

lot .liDS IRA .lit11C3 S,SSSI FIP E4?O SG| 3IDi.O SG8 444.9 THA 13.10

LAUNCH DATE JUN I 1971 FLIGHT TIME 808.00

NELIOCENTRIC CONIC DISTANCE 4it.liE

RL 151.70 LAL .DO LOt. 249.88 VL 31°151 GAL 1.87 AZL SO.l? HCA 148.55 |HA 185.35 [CO .18435

RP R!6.73 LAP ".3S LOP 38.43 VP 22.553 GAP 4.84 AZP 09.43 TAL 12.04 TAP 150,59 RCA !§1.15

RC 183.649 GL -?.47 GP "9.69 ZAL 74,39 ZAP 83.00 ETS 178.19 ZAE 184,81ETE 187,65 ZAC 91.99

PLANETOCENTRIC CON|¢

CS 8.383 VHL 2.655 OLA -2D.51RAL 329.08 RAD 6637.8 VEL 11.336 PTH S.39 VHP 2.844 DPA -51.23

LNCH AZHTH LMCN TIME L-] TIME |NJ LAT |MJ LONG |NJ RT ARC |NJ AZMTH |NJ T|NE PO C$T TIN

50.00 13 98 29 2531.23 -8.95 67.75 177.55 136.93 14 40 40 1531.2

80.00 15 2 44 2360.39 -4.98 56.16 181.|5 130.04 15 42 4 1360,4

?0,00 |8 24 2 212|,35 -I,06 39.74 184,11 124.14 16 59 24 1121.3

80.00 18 ! 4 1817.70 2.10 |8,66 186.08 119.7g 18 31 21 817.?

90.00 lg 36 D 1511.46 3.40 356.85 186.80 1|d.09 20 I 11 511.5

100.00 20 43 $t 1292,18 2.10 340.03 186.08 119.79 21 5 28 292.2

IID.OQ 21 23 2g 1168.17 -1.06 328.65 ]84.|1 124.t4 21 42 57 168.2

O]FF[R[NTIAL CORRECTION6 N|O*COURSE EXECUT|ON ACCURACY

TOE -.2308 TRA -.0585 TC3-5.4271 9AU .6228 6ST 3177,9 $GR 846*? SG3 1424.2

RDE -.1849 RRA .1712 RC3-1.1960 FAD .26279 RRT .8482 RRF .9062 RTF ,9305

FD[ ,0556 FRA 2.353? FC-27,1381 86P 5|73 $G8 3266.8 823 .191g R13 .936g

BD[ .2835 BRA .1603 DC3 5.5573 FSP 2456 361 3259.5 SG2 437.3 THA 12,g7

C_I|T O[T[RM|NATION ACCURACY

IT 24,4 IR 13,1 il ll.I

CRT .9114 CRI ",)42) CII -,UU?O

LIA 22,1 N|A |2,1 $1A 3.5

ELI 29.8 EL2 S.D ALF 18.T0

ARR|VAL DATE DEC 20 19Yl

EARTH TO NAR3

INC .STOS V| 25.37D

APO E|5.32 V2 25.347

(TC 2T5o82 LV| -3.49

RAP 3D6,4| [CC 1.|380

|NJ 2 LAT INJ 2 LONG

9.43 51.99

i1.08 38.15

12.73 19.98

14.07 317,69

14.62 335.44

14.07 319.08

t2.73 308.89

ORBIT DETERN|NAT|ON ACCURACY

ST 23.4 SR 17.2 S$ |8.3

CRT .g129 CRS -.2537 CST .0784

LSA 28.5 MSA 1g.8 IRA 3.4

ELI 28.4 EL2 5.8 ALF 35.63
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I 1971 FLIGHT TIME 204.00 ARRIVAL OAT( DEC 22 J�?t

DI8TANCE 4?3.8?5 £ARTH TO NARS

1.81 AZL g0.62 HCA 14g. To SNA 185.43 ECC .18456 INC .8210 Vl 29.5?0

4.09 AZP 89,46 TAL 11.66 TAP 161,36 RCA 151.21 APO 219.66 V2 25.309

81.34 ET$ 17T.83 ZAE 122.98 [TE 187.39 ZAC 91.72 ETC 273.76 LVI -3.01

HELIOCENTRIC C(_ilC

RL 151.?0 LAL .O0 LOL 249.98 VL 32.157 GAL

RP 21T.08 LAP -.51 LOP 38.58 VP 22.517 GAP

RC 166.176 GL -6.93 GP "10.19 ZAL 75.02 TAP

PLANETOCENTR|C CONIC

C3 8.351 VML 2,890 DLA "19,78 RAL 829,S8 RAD e637o2 V[L 11.334 PTM 1.39 VHP 2.850 DPA "31,8S RAP 305.88 [CC 1,1374

LHCH AZNTH LNCM TIME L'I TIME INJ LAT IHJ LONG INJ RT ASC |NJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 57 3 2548.88 -g.68 68.38 177.68 136.81 14 39 29 1545.9 8.70 52.62

60.00 13 0 11 23?8.00 -5.T5 57.01 181,43 129.96 15 39 49 1378.0 10.33 39.04

TO.DO 16 20 2 2143.26 -1.90 40.88 184.34 124,11 16 55 45 1143.3 11.95 21.18

80.00 17 55 22 1844.90 1.18 20.15 186.26 119.84 18 26 7 844.9 13.23 359.28

go.Do 19 29 24 1541.59 2.43 358.54 186.96 118.18 19 35 5 541.6 13.76 337.24

100.00 20 36 14 1319.37 1.18 341,52 186,26 119.84 21 0 13 319.4 13.23 320.65

110.00 21 19 28 1190.08 -I,g0 329.80 184.34 124.11 21 39 18 190.1 11.93 310.10

DIFFERENT IAL CCMRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2160 TRA -.0345 TC3"S.T119 BAU .6528 8GT 3329.7 3DR 863.? 683 1417.9 IT 22.0 8R 16.3 88 19,9

RDE -.1548 RRA .1756 RC3"1.2419 FAU .26057 RRT .8602 RRF .9158 RTF .9341 CRT .9109 CR8 -.1610 CST .1647

FOE .1536 FRA 2.3963 FC'27.0125 BSP 5448 868 3439,9 R23 .1934 R13 .9400 LIA 26.9 MSA 20.3 88A 3.4

ROE .2656 8RA .1790 8C3 5.8453 FSP 2449 $GI 3413.0 $G2 429.8 THA 12.78 EL! 26.8 EL2 5.3 ALF 38.62

LAUNCH DATE JUN I 1971 FLIGHT TIME 206.00 ARRIVAL DATE DEC 24 1971

HELIOCENTRIC CCNIC

RL 151.70 LAL .00

RP 217.43 LAP -.28

RC 168.717 GL -6.35

PLANETOCENTR1C CONIC

C3 8.322 VHL 2.885

LNCH AZMTH LNCH TIME

50.00 13 55 28

60.00 14 57 27

?O.OO 16 15 49

80.00 17 46 29

90.00 19 22 36

lOO.O0 20 32 21

110.00 21 18 16

DIFFERENT IAL CI_RRECTIONI

TOE -.1981 TRA ".OIlO TC3"So9949 BAU .88|_

ROE -.1436 RRA .180? RC3"1.2892 FAU .25800

FOE .2593 FRA 2.442S FC-28,8382 |8P 5738

90£ .2447 2RA .1811 BC3 9,1319 FIP 2438

DISTANCE 478.062 EARTH TO MARS

LOL 249.88 VL 32.162 GAL 1.75 AZL 90,57 HCA 150.85 8NA 185.53 ECC .18481 INC ,5682 Vl 29.3?0

L(_P 40.73 VP 22.481 GAP 3.94 AZP 89.50 TAL 11.27 TAP 162.12 RCA 151.24 APO 219.81 V2 25.269

GP -10.82 ZAL 75.66 mAP 79.72 ET$ IT?,43 ZAE 121.20 ETE 187.13 2AC 91.44 ETC 273.64 LVI -2.53

DLA -19.01 RAL 329.96 RAO 6637.2 VEL 11.333 PTH 6.39 VHP 2.858 DPA -32.08 RAP 505.39 ECC 1.1370

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2561.48 -10.46 89.06 178.02 136.69 14 38 1D 1561.5 7.93 53.29

2396.65 -6.36 57.9! 181.73 129.85 15 3? 24 1396.6 9.52 39.96

2166,27 -2,78 42.08 184,58 124.05 16 51 56 1166.3 11.10 22.43

1873.13 ,22 21.70 186,45 119.86 18 20 42 873.1 12.35 .92

15?2.64 1,43 .27 187.12 118.25 lg 48 51 572.6 12.86 339.08

134?.60 ,22 343.07 186.45 119,86 20 54 49 347.6 12,35 322.28

1213.08 -2.78 331.00 184.58 124.05 21 35 29 213.1 11.10 311.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3481.3 8DR 882.4 383 1410.1 8T 20.3 8R 15.4 88 20.8

RRT .87t2 RRr .8246 RTr .93T0 CRT .9076 CR8 -.0745 CRT .2406

888 3391,4 R23 ,1260 R13 ,9428 LSA 25.4 MRA 20,? 8IA 3,8

$GI 3366.4 $62 422,9 THA 12.63 ELI 23.0 EL2 5,3 ALF 38,34

LAUNCH DATE JUN 1 1671 FLIGHT TIME _OS,OO ARRIVAL DATE DEC 26 1871

HELIOCENTRIC CONIC

RL 181,70 LAL .00 LOL 248.88 VL

RP 217.79 LAP ".24 LOP 41.87 VP

RC 171.248 GL -8.72 GP -10.88 ZAL

PLANETOCENTRIC CONIC

C3 9,268 VML 2.891

LHCH AZHTH LNCH TIM2

SO.DO 13 33 44

80.00 14 54 32

?0.00 16 11 23

80.00 17 45 24

90.00 19 13 42

lOO.OO 20 26 16

110.00 21 10 49

DIFFERENT IAL CORRECTIONS

TD[ -.177Y TRA .0124 TC3-6.2788 BAU .7122

ROC ".1321 RRA ,1880 RC3-1,3390 FAU ,|SSAS

FOE .3633 FRA 2.4825 FC-26.6310 68P 6015

6D[ ,2214 8RA ,1864 |C3 6,4200 F|P 2420

D|STANCE 482,24T EARTH TO MAR8

32.188 GAL !,89 AZL 90.91 HCA IS2,OO 8HA 189.93 ECC ,18508 INC .5111 Vl 22.3?0

22,448 GAP 3,79 AZP 82,3| TAL 10,87 TAP 192,87 RCA 191,27 APO 218.99 V2 23.226

?8.38 ZAP _,13 ET8 177,08 ZA[ 119,44 IT[ lOS.89 ZAC 91.13 ETC 2?3.52 kVl -2.05

DLA -18,19 RAL 330.40 RAD 8637.2 VEL 11,332 PTH 6.38 VHP 2,888 DPA -32.52 RAP 304.95 ECC I,1386

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 bAT INJ 2 LONG

2378,10 -11,28 99,78 178.38 13S.S4 I4 38 42 1578.1 ?.10 34.00

2418.41 -7,42 IS,ST 182.03 I29.T3 I$ 34 48 1416.4 8.6? 40.93

21gO.4T "3.70 43.39 184.64 123.98 I6 47 54 1190.3 ID.II 23.74

1902,49 -.?? 23.31 188.68 119.85 18 IS 8 902.5 11.43 2.60

1804,73 .38 2.06 187.31 118.20 19 42 2? 604.? 11.81 340.98

13?6,96 -.TT 344.68 186,66 119,85 20 49 13 377.9 11.43 323.9?

1237,29 "3.70 332.2? 104.84 123.98 21 31 27 23?.3 10.21 312.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$5T 3634.? SGR 903.2 863 1401.0 ST 18.5 IR 14.4 St 22.1

RRT .8814 RRF .9133 RTF 0_J96 CRT ,9UZ5 C#| -,OO3? CIT ._952

888 3?45.2 R23 .1892 RI3 .9448 LIA 24.8 MSk 20.4 58A 3.9

881 3T21,9 382 418.7 THA 12.31 EL! 22,9 EL2 S.O ALF 37.24

LAUNCH DATE JUN I 19?1 FLIGHT TIME 210.00 ARR|VAL DATE DEC 28 1971

HELIOCEMTRIC CONIC

RL 151.70 LAL ,DO LOt. 249.88 VL

RP 218.15 LAP -,20 LOP 43.01 VP

RC 173.829 GL -S.03 GP -11.23 ZAL

PLANETOCENTRIC CONIC

C5 8.277 VHL 2,677

LNCH AZMTH LNCH TIME

50.00 13 Sl 47

60.00 14 51 22

70.00 16 6 41

8O.OO 17 37 4

go. D0 lg 6 32

tOO.DO 20 19 53

llO,OO 21 6 6

DIFFERENTIAL CORRECTIONS

TOE -.1534 TRA .0362 TC3-6.5559 8AU .7418

RDE -.1202 RRA .1914 RC3"1.3902 FAU ,25207

?DE .4711 FRA 2,5125 FC-26.3649 DiP 6301

ODE .1949 8RA .1947 8C3 6.7017 FSP 2399

D|8TkNC[ 486.430 EARTH TO MAR8

32.1TS GAL 1.63 AZL 90.45 HCA 153.14 8HA 185.74 2CC .18539 INC .4505 Vl 29.3?0

22.410 GAP 3,84 AZP 89,80 TAL 10.48 TAP 163o60 RCA IS1.30 APO 220,17 V2 25.189

?6.99 ZAP ?6,62 IT3 1?8.65 ZA£ 117.72 ETE 186,83 ZAC gD.?9 ETC 2?3.42 L¥1 -I,56

DLA -17.31 RAL 330,84 RAD 683?,1 V(L 11,33! PTH 8,39 VHP 2.880 OPA -32,97 RAP 304,36 ECC t,1362

L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2398,84 -12.13 ?0.55 178,74 136.36 14 35 3 1595.8 6.21 54.73

2437.40 -8,34 59.89 182,33 |29.3? 13 31 59 1437.4 ?.76 41.95

2215,96 -4,8? 44.69 185.10 123.87 18 43 37 1216.D 9.27 25.11

1g33,12 -1.81 24.gg 186.R9 119.81 18 9 17 933,1 10.45 4.35

1638.00 -.68 3.92 187.51 118,27 19 35 50 639.0 10.92 342.90

1407.$9 -1.81 346,36 186,88 119,81 20 43 23 407.6 10.45 325.?2

1262.78 -4.67 333.60 183.10 123.87 21 27 10 262.8 9.27 314.03

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3708.4 SGR 925.5 $63 1389.1 3T 16.3 IR 13.4 $3 23.S

RRT .8908 RRF *g411 RTF .9421 CRT .8931 CR$ .0501 CST .3239

8GB 3886.8 R23 .2021 R13 .9471 L6A 24.8 MDA 19.2 $8A 3.8

361 38?5,| SG2 410.? THA 12.43 EL1 20.8 EL2 4.7 ALF 36.81

t61T



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM I t871

HELIOCENTRIC CONIC

RL 131.78 LAL .00

RP 618.51 LAP ",17

RC 17i.400 GL -4.11

PLANETO¢[NTRIC CONIC

C3 8.231 VHL E.874

LNCM AZHTH LNCM TIME

00.00 13 49 37

lO,00 14 4? Sl

?O.OO 10 I 4l

S0.OO 17 30H

RO.OO 19 1 i

t00.D0 eO IS 18

ttO,O0 21 I 8

FLIGHT TIME 812.00 ARRIVAL OAT[ DEC 10 tiTS

DISTANCE 400.10D EARTH TO MARS

LOL |49.81 VL _|,IDI GAL I.S? AZL 00.39 HCA 154,27 SNA llS,15 ECC ,11373 INC .38A6 Vt lR.370

LOP 44.1S VP |2.375 GAP 3.50 AZP Og.RS TAL 10.04 TAP 164.32 RCA 1S1.33 APO 220.3? VE 25.143

6P -It.R2 ZAL T?,eO ZAP 73.14 ETS 176.21ZAE 116.03 ET[ 106.42 ZAC 90.43 ETC 273.}2 LV! -1,08

OLA -ID.3R RAL 331.27 RAD 6637.1VEL 11.330 PTH 6.38 VHP 2.094 OPA "33.4} RAP }04.21 [CC 1.1360

L-I TIN[ INJ LAT INJ LONG IHJ RT ARC INJ AZMTN INJ TIME PO COT TZM INJ 2 LAT INJ 2 LONG

2614.79 -13.09 TI.39 179.11 136.16 |4 33 12 1614.8 5.26 SS.OS

24S0.72 -0.30 IO,D9 182.60 129.39 1S 28 56 1459,7 6.79 43.04

2242.08 -5.29 46.10 185,30 123,73 10 39 5 1242.9 8.26 2R.S$

1963.1e -2.80 21,7S lET, t2 119.73 18 3 11 R65,2 9.41 8.17

IR?R.I4 -1.00 8,08 187,72 118.23 10 21 59 672.6 9.87 344,i0

1439,63 -8,09 348,12 167.12 119.73 _0 3? 17 4}9.6 g.At 327.84

1209.70 -S.R9 333.02 185,38 123.73 21 22 38 289.7 8.28 313.47

DIFFERENTIAE. CORRECTIONS NOD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1251TRA .DOOR TC3-6.8283 BAU .7701 SGT 3935.2 $6R 949.3 SG3 1374.7 ST 13.9 RE 12.4 $8 2S.3

ROE -.1071RRA .1976 RC3-1.4419 FAU .24830 RRT .8991RRF .9482 RTF .9438 CRT .8623 CRS .0861 COT .31?5

FOE .5874 FRA 2.5481FC-26.0220 BRP 6583 8OR 4048.1 R23 .2068 R13 .9486 LSA 26.0 NSA 17.3 SSA 3.9

ODE .1647 8RA .2068 DC3 6.9791FSP 2377 8G1 4027.7 SG2 406,0 THA 12,3R ELI 18.1 ELI 4.S ALF 41.22

LAUNCH DATE JUN 1 1971 FLIGHT TIME 214.00 ARRIVAL DATE JAN 1 IR72

HELIOCENTRIC CONIC DISTANCE 494.786 EARTH TO MARS

RL 131.70 LAL .OO LOL 249.88 VL 32.189 GAL 1.51 AZL 90.31HCA 135.41 IRA 125.97 [CC .18809 INC .3135 Vl 29.3?0

RP 218.88 LAP -.13 L(:P 45.28 VP 22.339 GAP 3.35 AZP 89.71TAL 9.62 TAP 165.03 RCA 151.36 APO 220.58 V2 23.109

RC 178,981 8t. -3.82 GP -12.04 ZAL 78.40 ZAP ?3,72 ET$ ITS,TO ZAE !14.37 ETE 186,19 ZAC 90.03 ETC 273.24 LVl -.54

PLANETOCENTRIC CONIC

C3 6.280 VNL !.872 OLA -13.30 RAL 331,10 RAD 0637.1VEL 11.330 PTH R.38 VHP 2.R10 DPA -33.R2 RAP 303.91ECC 1.1330

LNCH AZNTH LNCM TIN[ L-! TINS INJ LAT INJ LONG 1NJ RT ABE INJ AZMTM INJ TIME PO CiT TIN INJ 2 LAT INJ 2 LONG

50.00 13 4? 13 2835.10 -14.08 72.29 179.50 135.93 14 31 8 1635.1 4.25 56.40

60.80 14 44 1} 2403.$2 -10.33 82.16 183.02 129.18 15 25 36 1463.5 5.75 44.19

TO.GO 15 56 22 2271.38 -6.76 47.61 185.67 123.56 16 34 14 1271.4 ?.20 26.07

80.00 17 23 26 1998.80 -4.03 20.R1 107.36 119.61 17 56 46 998.8 8.32 6.OS

go.oo 18 SS 21 1708.84 -2.96 7.87 187.95 118.14 19 21 49 708.8 8.76 346.98

100.00 20 6 20 1473.27 -4.03 349.g7 187.36 119.61 20 30 53 473.3 8.32 32g.43

110.00 20 55 49 1318.20 -8.76 336.33 185.67 123.56 21 17 47 318.2 7.20 316.99

D! FFERENT IAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0938 TRA .0651 TC3-7.0960 BAU .799R SGT 4084.3 $GR 975.7 SG} 1358.5 ST 11.4 SR 11.3 83 27.2

RDE -.0935 RRA .20}9 RC3-1.4967 FAU .24438 RRT .9068 RRF .9549 RTF .9435 CRT .8581 CRS .0954 COT .2448

FDE .6990 FRA 2.5711 FC-25.6431 BOP 6859 $GB 419g.2 R23 .2112 R13 .9502 LSA 27.4 NSA 15.2 SSA 4.1

BDE .1321BRA .2209 BC3 7.2521FSP 2346 $81 4180.0 SG2 401.8 THA 12.34 ELI 15.5 EL2 4.3 ALF 44.71

LAUNCH DATE JUN 1 1971 FLIGHT TIME 216.D0 ARRIVAL DATE JAN 3 1972

HELIOCENTRIC CONIC DISTANCE 498.939 EARTH TO HARS

RL 151.70 LAL .DO LOL 249.88 VL $2.19R GAL 1.44 AZL g0.24 HCA 156.54 SMA IOR.QR ECC .18648 INC .2340 Vt 29.370

RP 219.25 LAP -.OR LOP 46.41VP 22.305 GAP 3.21AZP 89.78 TAL 9.19 TAP 165.73 RCA 151.39 APO 220.80 V2 25.056

RC 181.572 GL -2.68 GF -12.80 ZAL 79.13 2AP 72.34 ETS 175.27 ZAE 112.75 ET£ 185.97 ZAC 89.60 ETC 273.13 LVI -.01

PLANETOCENTRIC CONIC

C3 8.244 VHL 2.071DLA -14.31RAL 332.08 RAD 6R37.1VEL 11.}29 PTH 6.38 VHF 2.92? DPA -34.44 RAP 303.67 ECC 1.1357

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TENS PO COT TIN INJ 2 LAT INJ 2 LONG

50.00 13 44 31 2636.91 -15,14 73.27 179.89 133.66 14 28 48 1636.9 3.15 57.32

60.00 14 4O 9 2508.98 -11.42 63.42 183.37 128.92 13 21 SO 1399.0 4.63 45.41

70.00 15 50 40 2301.85 -7.90 4g.22 105.97 123.34 16 29 1 1301.7 6.06 29.67

60.00 17 16 6 2034.25 -5.22 30.56 187.62 !19.44 17 SO 0 1034.2 7.15 10.05

90.00 18 45 11 1746.82 -4.1R 10.00 188.13 ll8.OO 19 14 18 746.8 ?.58 349.14

100.00 lg 98 ST IS08.72 °5.22 $51.93 167.62 119.44 20 24 6 508.7 7.15 331.41

!10.00 20 50 6 IS48.4? -7.R0 3}8.1} 185.g? 123.34 21 12 35 }46.5 6.06 318.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_OlT DETERMINATION ACCURACY

TOE -.0579 TEA .1004 TCA*7.3RZR OAU .8294 SGT 4233.5 SGR 1004.9 SG} 1340.R ST 9.2 SR 10.3 II 29,3

ROE -.0791RRA .61OS RC3-I.S54R FAU .24020 RRT .RI}8 2RF ,iSOg RTF ._,68 CRT .?981 CR| .0756 Cll .uSll

FOE .0124 FRA l. SSl4 FC-ES.223T 8lP 7125 }GO 4353.1R2} .2163 RI3 .ISIS LSA 29.3 NSA I}.1B&A 4.4

DOE .0980 DRA .8358 BC3 ?.5250 FOP 2313 $GI 4334.8 SG2 3gO.8 THA 12.34 ELI 1}.1 EL2 4.4 ALF 49.0}

LAUNCH OATE JUN I 1971 FLIGHT TINE 218.0D ARRIVAL DATE JAN S IS78

N[LIO(ENTRIC CONIC DISTANCE 503.t2R EARTH TO HAR$

RL 15|.70 LAL ,00 LOL 249,88 VL 32.204 GAL 1,36 AZL 90,15 HCA 157.66 SNA IS6.22 [CC .18858 INC ,1508 Vl 23.3T0

RP 219.8| LAP -.08 LOP 47.54 VP R2,270 GAP 3.07 AZP 89.84 TAL 8,7§ TAP 1OR,41 RCA !31,42 APO 221.0} V2 25,823

RC tS4.172 GL -1.T1 GP -13.00 ZAL ?g,00 ZAP 71,01 ITS 174.75 ZAE !11,10 [T[ 185,70 ZAC 89.12 ETC 2?3.02 LVl ,58

PLANETOCENTRIC CONIC

CS S.243 VML 2,871DLA -13.18 RAL }32,4? RAD 6637.1VEL 11.330 PTM 1,38 VHP 2,947 OPA -}4,gB RAP 303,43 ECC 1.153?

LNCM A2NTM LNCH TIHE L-I TIME INJ LAT 1NJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST TIN INJ Z LAT INJ 2 LONG

5D.QO 13 41 29 2680,39 -|6.29 ?4,}4 180.29 135.33 14 26 9 1680.4 1.97 $8.38

68,00 14 33 41 2536.24 -12.36 64.?S 183.73 128,61 15 1T ST 1336.2 },44 46.72

?0.00 IS 44 30 2333,92 -9.10 so,g4 186.2g 12}.06 16 23 24 1333.g 4,$4 31.37

80.00 17 6 16 2071.76 -6.47 32.65 187.g0 119.21 17 42 47 1071,8 _.go 12.13

go.o0 16 36 34 1783,86 -5,45 12,23 188.43 117.79 1R 6 21 786.g 6.32 SSI.41

100.00 19 51 7 1346.23 -6.47 334.01 187.90 I1g.21 20 16 54 546.2 5,g_ 333.S0

!t0.00 20 43 57 t380.73 -9.18 33g.86 186,29 123.06 21 6 57 380.7 4.84 320,2R

DIFFERENTIAL CORRECTION8 HID-COURSE EXECUTION ACCURACY _61T DETERMINATION ACCURACY

TOE -.U144 TRA .1340 TCS-?.6144 DAU ,8880 SGT 4381,5 SGR 10}7.5 SG3 1322.0 ST T.g SR g,3 SS 31.6

ROE -,0626 RRA .2184 RC3-1.6132 FAU ,23568 RRT .9201RRF .9665 RTF .9481 CRT .6263 CRS ,0136 COT -.3394

FOE .9419 FRA 2.6185 FC-24.7472 28P 7416 688 4502.6 R23 .2219 R13 .9326 LSA 32.0 NSA |Q.9 SSA 4.7

ROE ,0642 BRA .2362 DC3 7.?838 FOP 2263 $81 4485.1 882 396.9 THA 12.3_ ELI ]1.0 EL2 5.2 ALF $2.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH OAT[ JUN I 1971 FLIGHT TIN( 220.00 ARRIVAL DATE JAN ? 19?2

HELIOCENTRIC CONIC

RL 151.T0 LAL *DO

MP 219.99 LAP ".08

RC 181.T81K ",IT

PLANETOCENTRI¢ CONIC

C3 8.255 VHL 2.875

LNCH AZMTH LNCN TIME

SO.DO 13 38 4

IO.OO 14 30 41

70.00 15 57 SO

80.00 16 59 52

90.00 18 2? 24

100.00 19 42 44

110.00 2Q 57 IS

DIFFERENTIAL CCI_RECTION$

TOE .0525 TRA ,1970

ROE -.0454 RRA .2263

FOE 1.0629 FRA 2.61T2

ROE .0558 BRA .2754

0IITkRC( 507,296 EARTH TO MARS

LOL 248.85 VL 32.E12 GAL |,3| AZL 90.05 NCA 158.78 8NA 199.38 ECC ,|8T34 INC .0499 Vt 28.3?8

LOP 48,81 VP E2.|35 GAP 2,93 AZP 89,94 TAL 8,3| TAP tl?,O9 RCA 1Sl.45 APO 221.27 V2 24,98T

GP -13.54 ZAL 80.64 2kP 89,?3 [T& 174,19 ZAE |09.GI [TE |85,55 ZAC 58.59 ETC 273.03 LVI 1.1S

TC5-?,8629 BAU .887t

RC3"1,6800 FAD ,23100

FC-24.2321 8SP 7692

BC5 8.0400 FIP 2248

DLA 011,98 RAL 382.82 RAO S837.| V[L |1,33D PTH 6.38 VHP 2.969 DPA -35.36 RAP 303.34 ECC 1.1358

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2T08.78 -IT.51 T5.50 180.71 134.98 14 23 9 1705,8 .TO 59.36

2565,61 -13.82 66.27 184.11 128.24 15 13 32 1565,6 2.iS 48.13

2368.45 -10,58 58.80 186.62 122.72 16 !7 19 1368.4 3.52 53.18

2111.84 -?.T9 34.8? 188.19 118.92 IT 35 4 1111.6 4,5T 14.34

1829.27 °6.79 14,65 188.T2 11T.52 18 57 53 829.3 4.9T 355.80

1586.11 -T,?9 356,24 188.19 118.92 20 9 10 586.1 4.5? 333.71

1415,2T -10.58 341.T2 188.62 122.72 21 O 52 415,3 3.52 322.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4529.3 $GR 1073.6 883 1301.2 ST 8.9 SR 0.4 SS 54.5

RRT .9259 RRF ,9715 RTF .9491 CRT .3790 CRS -.0922 CST -.7252

SGD 4654.8 823 ,2274 815 .9536 LSA 35.1HSA 9.0 SSA 5.D

SGI 4637.9 SG2 396.2 THA 12.47 ELI 10.2 EL2 6.8 ALF sO.SO

LAUNCH DATE JUN 1 1971 FLIGHT TIE 222.00 ARRIVAL DATE JAH 9 19T2

HELIOCENTRIC CONIC

RL 151.70 LAL ,DO

RP 220.86 LAP .01

RC 189.599 GL .47

PLANETOCENTRIC CONIC

C3 8,270 VHL 2.87G

LNCH AZNTH LNCH TIME

50.00 15 34 12

60.OO 14 25 19

7O.OO 15 30 33

80.00 18 50 SO

go,Go 18 17 54

IOO.OD 19 33 42

110.00 20 30 O

DIFFERENTIAL CORRECTIONS

TDE .0870 TRA .1806 TCS-8.D971 BAU ,9159

ROE -*0262 RRA .2381 RC5-1.7487 FAU *22805

FDE 1.19lS FRA 2.6205 FC-23,6640 DlP 7959

ROE ,0908 8RA .2964 BC5 8.2838 FIP 2203

DISTANCE 511.459 EARTH TO MARS

LOL 249.88 VL 32,220 GAL 1.24 AZL 89.96 HCA 159.90 SNA 186,58 ECC .18780 INC .0328 Vl 29.370

LOP 49.78 VP 22.201 GAP 2.79 AZP 90.04 TAL 7.86 TAP 167.76 RCA 151.47 APO 221.52 V2 24.946

GP -14.14 ZAL 81.42 ZAP 68.51 ETS 173,60 ZAE 108.09 ET[ 185.34 ZAC 88.01 ETC 272.98 LVI 1.77

OLA "10.$8 RAL 533,15 RAO 8637.1 VEL 11.331 PTH

L-I TINE INJ LAT

2?33.54 -18.83

2597,37 -15,16

2405.58 -11.74

2154,27 "9.18

1874,47 -8,21

1628.74 -9.18

1452.40 -11,74

6.58 VHP 2.993 DPA -36.58 RAP 303.26 ECC 1.1361

INJ LONG |NJ RT ARC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

76.79 181.14 134.54 14 19 45 1735.3 -.69 80.51

67090 184.50 127.80 15 8 37 1597.4 .75 48.85

54,82 186.97 122.51 18 1039 1405.6 2,11 35.18

37.27 188.49 !18.54 IT 26 45 1154.3 3.14 IS.88

17.22 189,01 117.16 18 48 48 874.5 3,53 356.54

358.63 188.49 118,54 20 O 51 828.7 3.14 358.08

343,73 186.9T 122.31 20 54 12 452,4 2.11 324,04

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 4674.6 8DR 1114.| 803 1278.9 ST 12.4 SR ?.8 85 37.3

RRT ,9311 RRF ,9780 RTF ,9501 CRT .2818 CRS -.258T CIT -.89T$

$GB 4805.5 823 .2328 R13 .5548 LSA 39.1 MSA 7.5 SSA 5.2

8G1 478g.1 882 396.T THA 12.80 ELl 12.7 EL2 7.3 ALF 15,02

LAUNCH OAT[ JUN I 1971 FLIGHT TIN[ 224.00 ARRIVAL DATE JAN I1 197R

HELIOCENTRIC CONIC

RL 151.7D LAL .O0 LOL 249.88 VL

RP 220.74 LAP .O5 LOP 50.89 VP

RC 192.025 GL 1.73 GP -14.79 ZAL

PLANETOCENTRIC CONIC

C3 8.297 VHL 2.851

LNCH AZMTH LNCH TIME

50.OO 13 29 45

60.00 14 19 IS

TO.DO IS 22 34

80.00 18 41 2

90.00 IS 6 53

100.00 lg 23 54

110.00 20 22 O

DIFFERENTIAL C(_RECTIONS

TDE .1501 TRA .2034 TC3-3.3101 DAU ,943T

ROE *.D04S RRA .2448 RC3-1,9ITR FAU ,22034

FOE 1o3294 FRA 8.9184 FC-22.9903 ISP 823?

8DE .ISOl 5RA .3182 8C3 8.5073 FSP |ltO

DISTANCE 515.618 EARTH TO MAR8

32.228 G4L 1.17 AZL 8g.85 HCA 161.02 SNk 188.84 ECC .18829 INC .1536 Vl 29.570

22.187 GAP 2.83 A2P 90.15 TAL 7.40 TAP 168.42 RCA 151.50 APO 221.78 V2 24.904

88.21 ZAP 87.35 ETS 172.95 ZAE IDS.GD ETE 185.13 ZAC 97.36 ETC 272.94 LVi 2.4S

DLA -9.12 RAL 333,44 RAD $63T.2 VEL 11,332 PTM 6.38 VHP 3.020 DPA -36,86

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJA2MTM INJ TIME PO CST TIM

2785.40 -20.26 79.22 181,90 134.02 14 15 Sl 1763.4

2651.88 -16.58 89,89 184.92 127.27 15 3 7 1631.9

2445,74 -13.19 57,02 187,34 121.79 16 3 20 1445.7

22D0.11 -ID.68 39.88 188.82 118.D6 17 17 42 1200.1

1922.94 -9,70 19.99 189.33 116.69 19 39 59 922.9

I574,38 "10,96 1.23 188.82 118,06 19 51 48 674.6

5452.58 -13,19 345.94 18?.34 I21.79 20 46 53 492.6

M|D-CO_RIE EXECUTION ACCURACY

$GT 4814,9 SGR 1157,9 383 1252,8

RRT ,G_34 RRF .9195 RTF ._OI

SOD 4551.9 R23 .2391 R13 .9332

801 453|.? SG2 399.2 THA 12.79

RAP 303.24 ECC 1.1366

INJ 2 LAT INJ 2 LONG

"2.20 81.T?

".77 $1,29

.ST 37.22

1.59 19.21

1.97 559.05

1.59 340.58

.57 328.14

ORBIT DETERMINATION ACCURACY

ST 17.7 SR 7.5 33 40.5

CRY .$Y)S CRI -.475U Cl! -,1411

L$A 44.1MSk ?,O IIA 4.7

ELI 17.9 EL2 S,i ALF 10.71

LAUNCH DATE JUN t 1971 FLIGHT TIME 225.00 ARRIV4L DATE JAN 13 1972

HELIOCENTRIC CONIC

RL tit.TO LAL .OO

RP 221.12 LAP ,09

RC 194.659 GL 3.14

PLAMETOCENTRIC CONIC

C3 8,S38 VHL 2,88R

LNCH AZNTN LNCH TIME

SO.DO 13 24 47

80.00 14 12 2?

TO.DO 15 15 44

GO.DO 16 SO 18

90.00 17 55 21

tOO.D0 19 13 IO

110.00 20 13 lO

DIFFERENTIAL CCltRECTION8

TOE .2185 TRA .2225 TC3-8.5181 BAU .9729

RDE .0168 RRA .2349 RC3-1.5949 FAU .21478

FOE 1.4598 FRA 2.6026 FC-22.SDD1 BSP 8480

8DE .2198 BflA .5384 BC3 8.7278 FSP DIG9

OISTANCE 519.774 EARTH TO MAR8

LOL 249.81 VL 32.23T GAL 1.10 kZL 89.72 HCA 162.13 8NA 186.79 ECC .18881 INC .2770 V! 28.370

LOP $2.00 VP 22.133 GAP 2.52 AZP g0.27 TAL 8.g4 TAP 169.07 RCA 151.52 APO 222.05 V2 24.853

GP -IS.53 ZAL 83,0| ZAP 68.24 (T$ IT2.25 ZAE 105,13 ETE 184.gE ZAC 96,54 ETC272.91LVI 3.17

DLA -T,52 RAL 533,69 RAD 863T,2 V[L |1.334 PTH 8,39 VHP 3.849 DPA -37,60 RAP 383.29 [CC 1.1372

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2T86.3T -21,81 T9,82 182,D8 153,40 14 1! 24 1796.4 -3.85 63.i5

2689.60 -18.13 TI,6g 185.36 126.$3 14 56 5T t86R.6 -2.43 55.10

2489.43 -14.74 59.45 187.74 121.t6 13 55 15 1489,4 -1,10 39.50

2249.73 -52.23 42,71 189.15 1|T.45 17 ? 48 1249.T -.10 2t.93

19T3.28 -11.29 23.02 18g,87 liD.10 18 28 IT 9?5.3 .29 1.87

1724.20 -12.23 4,0T 189,18 117,43 19 41 $4 T24.2 -,tO 343.30

1536.25 -14.74 548.3? 187.74 121.16 28 38 46 336.2 -1.18 328.42

NIO-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4959.3 $GR 1288.D 883 1226.1 3T 23,9 88 8.0 88 43,8

RRT .83g4 RRF .9835 RTF .9512 CRT ,5401CR8 -,6749 CIT -.9629

$GB 5104.3 R23 ,2449 813 ,9558 LSA 49,? MDA ?.4 $SA 3.5

8G1 5088,4 $G2 483.6 THA 12,97 ELI 24.3 EL2 8,T ALF ll.l?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LA_CN DATE JUN I I971 FLIGHT TIHE 228.00 ARRIVAL DATE JAN IS !t72

HELIOCENTRIC C(_IC DISTANCE 523.925 EARTH TO MARS

RL 151.70 LAL .00 LOL 249,88 VL 32.246 GAL l.O3 AZL 89.58 HCA 165.23 SMA 188.94 ECC .88934 INC .4207 vl 29.$70

RP 221.50 LAP .IR LOP $3.1| VP 22.100 GAP 2.38 AZP 90.40 TAL 6.48 TAP 169.71 RCA 151.54 APO 222.33 v2 24.82!

R¢ 197.299 GL 4.70 GP -16.34 ZAL 63.83 ZAP 65,20 ET$ 171.48 ZAE 103,72 ETE 184.71ZAC 83o83 ET( 272.89 LVJ 3.9?

PLAN(TOCENTRI¢ C044|C

C) 8,396 VHL 2.898 DLA -$.77 RAL 3)3.88 RAO 6637.2 VEL 11.336 PTH 6.39 VHP 3.081DPA -38.42 RAP 303.40 ECC 1.8382

LNCH AZNTH LN_H ¥1NE L-I TIN( INJ LAT IMJ LONG |NJ RT ASC INJ AZNTH INJ T|HE PO CST TIN [NJ 2 LAY INJ 2 LONG

9D.OO 13 19 _ 8832.76 -23.50 61.63 182.60 132.64 14 8 85 8832.8 -5.88 64.68

60.00 14 4 47 2?11.|0 -lg.GO 73.92 885.65 125.85 14 49 58 l?tl.l -4.2S 55.08

TO.DO 15 3 53 263?.30 -16.41 62.16 186.IT 120.38 15 46 tO 1537.3 "2.92 42.00

8O.OO 86 86 2Y 2303.88 -13.91 45.65 169.58 116.69 16 56 5! tIOI.g -1.93 24.91

90.00 IT 42 37 2012,29 -12.R? 26.36 SgD.D5 115,35 16 16 29 1032.3 -1,53 5.13

tOO,DO 19 t 18 |778,35 -13,91 T,22 189,58 116,69 19 30 57 TT8,3 -!,93 348,27

tED.Q0 20 3 19 |584.12 -16.41 351.08 188.17 120.38 20 29 43 384.1 -2.92 330.92

DIFY£RENTIAL CCRNECTION8 HID-COUR3£ EXECUT|_ ACCURACY 02817 DETERMINATION ACCURACY

TOE .3004 TRA .2421 TC3-6.7060 BAU 1.0023 6GT 5103.9 6GR 1266,9 $63 1199.5 8T 31.5 $R 9.3 88 47.3

RD( .0465 RRA .2668 RC3-1.9794 FAU .28918 RRT .943! RRF .9866 RTF .9517 CRT .7033 CRS -.8287 CST -.9888

FOE Z.8079 FRA 2,3850 FC-21,$694 B8P 6766 $62 5286,8 223 ,2501RI3 ,9565 LSA 56.9 MSA 8.1 384 2.9

DOE .3040 BRA .360! BC3 9,9301FSP 2061 $Gl 5242,8 $62 410,2 THA 13.26 ELI 52,2 EL2 6,5 ALF 12,29

LAUNCH DATE JUN I 197! PLIGHT TIME 23Q.00 ARRIVAL DATE JAN 17 1972

HELIOCENTRIC CONIC DJSTAMCE 528.072 EARTH TO NAR$

RL 151,70 LAL ,DO LOt. 249,68 VL 32,255 GAL ,96 AZL 89.42 HCA 164,33 IRA 187,09 ECC ,18989 INC ,S6OT Vt 29.378

RP 221.88 LAP .18 LOP 54.21VP 22.066 GAP 2.24 AZP 90.56 TAL 6.01 TAP 870.34 RCA 151.56 APO 222.62 V2 24.780

RC 199.948 GL 6.47 GP -Z?.Z6 ZAL 64.66 ZAP 64.24 (78 /70.64 ZAE 102.34 (TE 184.50 ZAC 84.92 ETC 272.66 LVl 4.85

PLANETOCENTRIC CONIC

C3 8,473 VHL 2.91! DLA -3,63 RAL $34,01RAD 6637,2 VEL 11,340 PTH 6,36 YHP ),117 DPA -39.33 RAP 303,60 ECC 1,1393

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

30.00 13 12 24 2873.22 -23.35 83,70 183.17 151.71 14 D 17 1873.2 -7.70 68.39

60.00 13 56 3 2757.12 -21.62 76.46 106.39 124,08 14 42 0 1757.1 -6,27 S?.IO

70,00 14 52 49 _590,20 -18,20 68,21 188,67 119,41 15 35 59 1590,2 -4,83 44.77

80,00 16 S 13 2363,46 "15,70 49,37 190,03 115,72 I6 44 37 1363,5 -3,94 28.16

90,0D IT 24 27 _094,02 -14,F6 30,08 190,49 114,40 18 3 22 ID64,R -3,58 6,69

ZOO.DO 18 48 S 1837.95 -15.70 10.73 190.03 [19.72 19 16 43 838.0 -3.94 349.55

tzo.oo 16 82 18 I837.02 -18.20 3s4.83 888.67 !19.41 20 lg 32 637.0 -4.93 333.65

DIFFERENTIAL CCRRECTION8 N]D-COUR6E EXECUTI_ ACcuRACY ORBIT DETERMINAT|ON ACCURACY

TO( .392? TRA .2538 TC3-6.8694 |AU 1.0316 8GT 5245.9 6GR 1331.4 663 !|68.4 IT 4D.I 8R 11.4 83 51.0

RDE .0779 RRA .2783 RC3-2.0666 FAU .20296 RRT .9463 RRF .6692 RTF .9521 CRT .8148 CR6 -.9164 CST -.9722

FOE 1,7379 FRA 2,5445 FC-20,7528 BSF 9033 8GB 5412.3 223 ,2530 213 ,6571 L$A 65,3 MSA 8,8 83A 2.2

60[ .4003 BRA .3180 BC3 8.1070 rGP 2009 861 5396.0 SG2 418.6 THA 13.59 ELI 41.2 EL2 6.4 ALF 13.34

LAUNCH DATE JUN I 1971 PLIGHT TIME 232.00 ARRIVAL DATE JAN 19 1972

HELIOCENTRIC CDIqIC DIGTANCE 532.214 EARTH TO HAR8

ML 151,70 LAL ,00 LOL 249,86 VL 32,264 GAL ,88 AZL 89,23 HCA t65,43 6HA 18T,25 ECC ,19047 INC ,7643 vt 2g,ITD

RP 222.27 LAP .19 LOP 59.31VP 22.033 GAP 2.11AZP 90.74 TAL 5.53 TAP 170.97 RCA 151.50 APO 222.91 V2 24.138

RC 202.595 GL 8.41 GP -18.30 ZAL 85.50 ZAP 63.35 ET8 169.70 ZAE 100.98 ETE 164.28 ZAC 83,88 ETC 212.07 LVI 5.03

PLANETOCENTRIC CONIC

C3 1.513 VHL _.838 DLA -I.l? RAL 334.05 RAD 0637.3 VEL |I.344 PTH 0.40 VHP 3.15T OPA -40.35 RAP 303.88 ECC t.14t3

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TIME PO CGT TIM INJ |LAT INJ 2 LONG

5O.OO 83 4 40 2916.58 -27.38 66.81 183.83 130.58 15 53 19 1918,6 -9.95 88.34

6O.OO 13 46 t 2808.80 -23.i2 ?2.38 IOT.OI 123.67 14 32 50 1808.8 -8.51 59.81

70.00 14 40 24 2549.18 -20.14 80.69 189.24 118,18 13 24 23 1649,2 -?.18 4Y.09

80.00 15 80 18 2429.17 -17.62 53.35 180.56 114.50 16 30 48 1429.8 "8.16 31.83

90.OO 17 12 31 2164.48 -16.88 34.29 191.00 113.10 17 48 35 1184.5 "5.78 12.54

tO0.OO 18 33 10 1904.24 ol7.62 14.?2 190.58 114.50 18 4 54 904.2 -8.16 353.22

IIO.0D II 3f 40 1688.81 -20.14 397.60 189.24 118.18 20 ? 58 888.D -?,16 338.8I

DIFFERENTIAL CCRR2CT]ON8 MID-COURSE EXECUTION ACCURACY OROIY DETERMINATION AECURACY

YDE .4995 TRA .Ills TC3-8.8842 IAU 1.0815 6GT 5385.5 8GR 1405.4 SG3 1134.1 It 50.1 SR 14.2 88 55.0

ROE .1146 MR4 .2483 |¢3-2.15T3 FAD ,85821 RRT .8488 RRF .9815 RTF ,_a21 CAT .08_0 CN8 -.94U8 £|1 -,9748

rOE 1.8181 FRA 2.3044 FC-18,7912 83P 9284 669 |865.8 223 .2604 RE3 .5874 LGA 75.1MSA 8.8 ISA 1.1

8DE .$128 |RA .3868 0¢3 9.2423 FIR 1949 661 5548.2 852 431.0 THA 13.99 ELI Sl.? £L2 8,5 ALF 14.32

LAUNCH DATE JUN I 19/I FLIGHT TIME 234.00 ARRIVAL DATE JAN It 1812

HELIOCENTRIC CONIC DIGTANC( 538.353 EARTH TO MAN1

RL 131.70 LAL .OO LOG. 846.86 VL 32.274 GAL .81 AZL 86.02 MCA 166.33 6MA 187.4| ECC .18101 INC ,8711 Vl 29.870

RP 222.68 LAP .|1 LOP 86.41 VP 22,000 GAP |.67 AZP 60.65 TAL 5.06 TAP 171.56 RCA 151,60 APO 223.22 V2 24.191

RC 208.280 GL 10.14 GP -18.46 ZAL 86.34 EAR U.S6 ET8 166.66 ZAE 99.85 ETE |84.85 ZA¢ 82.69 ETC 212.88 LVI 4.93

PLANETOCENTMIC CONIC

C3 8.Y30 VHL 2.831DLA .74 RAL )33.68 RAD 6637.4 VEL 11.351PTH 6.40 VHP 3.204 DPA -41.50 RAP 304,25 ECC 1.1437

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

80.00 12 $3 31 2069.82 -_R.62 82,65 164.61 128.10 23 45 3 1869.6 *82.49 70.|7

60.00 13 34 23 2666.T2 -IS.?4 62,88 187.75 122.15 14 22 ID 1886.T -It.01 62.67

?D.OD 14 25 48 2?1S.8T "22.22 T2,72 289.$2 IIG.83 15 tl t 1715.7 -8.64 81.44

88,00 IS 3) 14 2684,$2 -19,66 5?.93 18|.|8 112,93 18 14 59 1504,3 -8.82 36.82

90.00 18 84 20 2242.6? -1|.70 39.13 191.60 111,60 17 31 42 1242.T -8.24 86.99

IDO.DD 18 16 8 1978.79 -19.68 |6,32 191.18 112.93 18 46 5 978,6 -8.82 )37.39

110.00 19 28 !t 1762.40 -22.22 1.64 189,92 116.63 18 54 34 782.3 -8.64 348,36

DIFFERENTIAL CCRRECTION8 MID-COUR3E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TDE .6|?D TRA ,268T TC3-9.1123 |AU 1.0965 IGT 554D.4 6GR 1500,1 $G3 |104,! 8T $0.g IR J7.2 86 87oi

RDE .8868 RRA ,2gN RC3-2.2864 FAU .18210 RRT ,9540 RRF .8634 RTF .8556 CRT .9198 CR6 -,9807 C)T -.9766

FDE 2,0838 FRA 2,3806 FC-19,0481 2GP 9452 6GB S759,g R23 ,2329 213 ,9611 L$A B4.9 NSA 10,3 S|A !,3

BOE .8384 8RA .4813 BC3 9.3947 FGP J622 6Gl 3723.3 $62 435.5 THA 14,57 ELI 62.9 EL2 E.| ALF 14.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAVE JUM ! 1671

NELIO¢EMTRI¢ CONIC

NL 191,70 LAL .DO

RP 223.04 LAP .28

RC 207.907 GL 13.35

PLANETO¢ENTR|C ¢_i!C

C3 8.933 VHL 2.989

LNCN AZHTH LNCN 71ME

50.00 12 44 91

60*OO 13 20 49

70.00 14 6 92

80.DO IS 13 29

9O.O0 16 33 14

lOO.OO 17 $6 1?

110.00 19 6 lg

PLIGHT TIME 236.00 ARRIVAL DATE JAN 23 1972

DISTANCE 540.488 EARTH 70 MARS

LOL 249.85 VL 32.283 GAL .74 AZL 80.77 HCA 167.82 3XA 187.57 [CC ./9188 IHC 1.2241 VI 29.370

LOP 91.50 VP 21.967 GAP 1,84 AZP gl.2D TAL 4.58 TAP 172.19 RCA 151.62 APO 223.53 V2 24.854

GP -20.66 ZAL 87.19 ZAP 81.87 ETS 167.49 ZAE 98.37 ETE 183.82 ZAC 81.32 ETC 272.99 LVI 8.19

DLA 3.48 RAL 333.79 RAD 6637.5 VEL |1.360 PTH 6.41

L-I TIME INJ LAT INJ LONG |NJ RT ARC [NJ AZMTH

3026.70 -32.1D 92.37 183.59 127.22

2933.21 -28.08 86.86 188.68 120.18

2791.64 -24.46 77.48 190.77 114.61

2569,30 -21.83 63.34 191.97 IlO.6g

2331.98 -20,84 44.80 192.36 109.56

2063.97 -21.83 24,71 191.97 liD.DR

1838.46 -24.46 6.40 190.77 1!4.81

VHP 3.257 DPA -42.82 RAP 304.71 (CC 1.1470

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 39 20 2028.7 -15.37 73.20

14 9 36 1933.2 -13.84 66.D1

14 $3 24 1791.6 -12.42 55.9?

15 56 35 1589.5 -11.37 40.89

17 12 6 1332.0 "ID.R? 22.13

18 30 41 1084.0 -11.37 2.22

19 38 37 D38.S -12.42 344.46

MID-COURSE EXECUTiON ACCURACY

SOT 3667.2 $GR 1591.9 SG3 1057.9

RRT .9546 RRF .9g49 RTF .9342

SGB 3886.3 R23 .2620 R13 .gsgg

$61 5988.5 SG2 457.9 THA 15.10

PLIGHT TIME 238.00

DISTANCE 544.616

LOL 249.88 VL 32.293 GAL .66 AZL 88.48 HCA 168.70

LOP 38.58 VP 2t.934 GAP 1.71 AZP 9t.49 TAL 4.0g

GP -22.48 ZAk 88.04 ZAP 61.32 ET$ 166.18 ZAE 97.13

DIFFERENT IAL CORRECTIONS

TOE .7658 TR4 .2697 TC3-9.1161 6AU 1.1248

RDE .2066 RRA .3180 RC3-2.3666 FAU .19276

FOE 2.2040 FRA 2.$269 FC-tT.7116 69P 9728

DOE .7932 BRA .4170 6C3 9.4|83 FSP 1765

LAUNCH DATE JUN I 1g71

HELIOCENTRIC CONIC

RL 1S1.?D LAL .00

RP 223.42 LAP .3O

RC 210.966 CA. 16.38

PLANETOCENTRIC CONIC

C3 9.219 VHL 3.036 DLA 6.59 RAL 333.44 RAO 6637.6 VEL !1,372 PTH 6,42

LNCN AZHTH LNCH TIME L'| TIN[ |NJ LAT ZNJ LONG INJ RT ARC INJ AZMTH

SO.DO 12 31 98 3096,79 "34.62 96.58 186,85 124.74

60.00 13 4 30 3010.23 -30.62 91.81 189.87 117,60

70.00 13 46 91 2879.73 -86.84 83.22 191.86 111.97

80.00 14 49 37 2666.39 -24.09 69,82 192.97 108.20

90.00 16 6 14 2435.76 -23.05 51.61 t93,33 106.83

100.00 17 32 49 2162.87 -24.08 31.19 192.97 108.20

lZO.O0 16 48 16 1926.35 -26.84 12.14 191.86 111.97

DIFFERENTIAL CORRECTIONS MZD'COQR8[ EXECUTION ACCURACY

TOE .9420 TRA .2605 TC3-9.D616 BAU 1.1567 8GT 5902.9 9GR 1703.0 SG3 1010.5

ROE .2732 RRA .3346 RC3"2.4594 FAU .17399 RRT .9559 RRP .9961 RTF .9535

FD[ 2.3891 FRA 2.2302 FC-16.3469 88P 10013 3GB 6047.6 R23 .2666 R13 .9398

BD[ .9608 BRA .4242 BC3 9.3897 P8P 1695 SGI 6028.4 862 481.4 THA 15,77

LAUNCH DATE JUN I 1971 PLIGHT TIME 240.00

HELIOCENTRIC CONIC

RL 191.7D LAL .DO

RP 223.81 LAP .33

RC 213.227 GL 16,90

PLANETOCENTRiC CONIC

C3 R.613 VHL 3.101

DISTANCE 548.739

LOL 249.88 VL 38.303 GAL .$8 AZL 88.13 MCA 189.?9

LOP 39.67 VP 81,901 GAP 1.37 AZP 91.84 TAL 3*G0

6P "24.3| ZAb 68,12 ZAP e0,24 ET$ 164.E9 ZAE 95.93

OkA 10.16 RAL 332,0i RAD 6i37.8 V[L 11,309 PTH 9.44

LNCH AZRTH LMCN TIME L'I TIME INJ LAT

90.00 12 Ii 15 S176.79 -37,80

60.00 12 44 47 3100.08 "33.31

70.00 13 24 39 8983.76 029.89

80.00 14 21 23 2803.73 -89.34

80.00 IS 37 49 2559.23 -23.84

IOO.OO 17 4 17 2880.22 "89.34

!!0.00 18 24 ! 2030.58 "29,28

DIFFERENT IAL CORRECTION8

TDE 1.1589 TRA .243t TC3-8.8929 9AU 1,1888

RDE .9588 RRA .353T RC3"2.9403 FAU .18409

rOE !,9849 rRA 2.1163 FC-14.TTEO 98P I0314

DDC 1.2120 ERA .4294 9CS 9.2499 rip 1610

LAUNCH DATE JUN I 19Tt PLIGHT TIME 242.00

ORBIT DETERMINATION ACCURACY

ST 74,3 6R 21.g S6 62.8

CRT .9472 CRS -.9919 CST ".9791

LSA 98.9 NSA 11.0 8SA l.O

EL1 77.1 ELI 6.8 ALF 19.75

ARRIVAL DATE JAN 25 1972

EARTH TO MARS

SMA 187.74 ECC .19232 INC !.5174 Vl 29.970

TAP 172.80 RCA 151,63 APO 223.84 V2 24.612

ETE 183.56 ZAC 79.73 (TC 272,93 LVI 9.64

VHP 3.320 OPA -44.34 RAP 905.41 [CC 1.1517

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 83 34 2D96.6 -18.65 76.33

13 54 40 2010.2 -17.03 TO.DO

t4 36 51 1679.7 -15.55 60.4?

15 34 43 1688.4 -14.44 46.98

16 48 49 1435.8 -14.02 29.22

18 8 51 1162.9 "|4.44 ?.99

19 20 24 926.5 -15.95 $49.39

ORBIT DETERMINATION ACCURACY

ST 89.6 SR 27.6 69 67.3

CRT .g637 CR9 -.9967 CST -.9814

LSA 114.8 MDA 11.7 SSA .7

ELI 93.5 EL2 7.1 ALF 16.62

ARRIVAL DATE JAN 27 19T|

EARTH TO MAR6

$MA 197.91 ECC .19297 INC 1.8715 V! 29,370

TAP 173.39 RCA 151.65 APO 224,17 V2 24.571

ETE 183.30 ZAC 77.86 ETC 272.R0 LVI 11.33

VHP 3.399 DPA "46,12 RAP 308.25 ECC 1.1382

INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO C$T TIR INJ 2 LAT INJ 2 LONG

101,91 188,38 121.38 13 9 12 2178.8 -22.43 00.19

97,97 191,47 114.13 13 36 20 2100.9 -20.70 74.88

90,38 193.31 I00,42 14 14 19 1983.6 -19,08 69.47

77,80 194,29 104.59 15 R I0 18D5.7 -IT.8T 33.81

59.99 194.80 103.20 19 20 27 1559.2 -17.40 35.70

39,I7 194.29 104,59 17 42 17 1280.2 -17.27 14.98

19.24 199.31 108.42 18 57 52 1030.6 "lg.Oe 355.39

RID-COURSE EXECUTION ACCURACY ORBIT DETERHIHATZON ACCURACY

SET 5933.5 SOR 1893.5 $63 958.S ST 107.8 SR 34.7 |l 72.3

RRT ,5569 flRY .9970 RTF ._J2G CRT .9742 C_| ".9998 CST -.9186

SGB 9210.3 R23 ,2709 RI3 .9595 LSA 133.8 NSA 12.3 IDA .5

SGI EI8go3 SG2 510.4 THA 18.59 ELI 112.9 (L2 7.5 ALF 11.52

ARRIVAL DATE JAN 29 1978

HELIOCENTRIC COkl|C DISTANCE 552.859 EARTH TO MARS

RL 191.70 LAL .DO LOL 249,99 VL 32.313 GAL .51 AZL 87.69 HCA 170.86 SMA 186.08 ECC ,19364 INC 2.3084 Vl 29.370

RP 224.20 LAP .3? LOP 60.75 VP 21.989 GAP 1.44 kip 92.28 TAL 5.12 TAP 173.98 RCA 151.66 APO 224.50 V2 24,52R

RC 215.890 GL 24.04 GP -26.53 ZAL 69.70 ZAP 60.77 [TS 163.01 ZAE 94.78 [T[ 183.01 ZkC 75.64 ETC 273.06 LVI 13.32

PLANETOCENTRIC CONIC

C3 10.196 VHL 3.193

LNCH AZMTH LNCH TIME

SO.DO 11 56 45

60.00 12 20 18

TO.DO 12 54 SR

80.00 13 49 29

9O.OO 14 99 17

1DO.DO 16 26 21

110.00 17 53 45

OLA 14.29 RAL 332,01 RAO 6638.1 VEL !1._!3 pTH 6.4? VHP 3.492 DPA -48.21

L-| TIME IHJ LAT |NJ LONG ]NJ RT ARC INJ AZNTH INJ T|ME PO CST TIH

3272.33 -4Q,g6 108.87 191,04 116,71 12 31 17 2272.3

3209.61 -39.06 105,88 193.7D lOg.s6 13 13 4D 2209.6

31D9.53 -31.65 gg.33 1g5.27 103.56 13 46 8 2109.5

2g49.16 -2D.40 87,96 Ig6.04 gg.63 14 34 39 1949.2

2711.D1 -27.16 70.67 196.26 gD,lg 15 44 28 1711.0

2423.64 -2D,40 49.33 196.04 99.63 l? 8 45 1423.6

2156,37 -31,65 1156,4

OIFFERENTIAL CORRECTION8

TOE 1.4226 TRA ,2089 TC3-9.5648 BAU 1.222D

RD[ .4Q95 RRA .3724 RC3-2.$971 FAU .15260

FDE 2.7?69 FRA 1.9666 FC-12.9555 BSP 1066D

60( 1.4961 BRA .4270 9C3 8.9690 FSP 1524

28.27 193,27 103.56 18 29 41

HID-COURSE EXECUTION ACCURACY

SET 6D60,3 $GR lg84.D SG3 8gl.9

RRT .gs74 RRF *gg7? RTF ,9310

$GB 6376.8 R23 .2?62 R13 .g58D

SGI 6353,3 $G2 $46.5 THA 17,34

RAP 307;35 [CC 1.1R78

INJ 2 LAT INJ 2 LONG

*28.78 89.t0

-24,RS 81,D?

-23.03 74,0g

-21,64 82.58

"21.11 45.2R

"21,64 23.gs

-23.03 3.DI

ORBZT DET(RHINATION ACCURACY

ST 128,0 SR 43.4 86 ??.0

CRT .9810 CRS ".99g7 CST ".9894

LSA 159,1 NSA 12.g SRA .4

ELI 135.0 EL2 8,0 ALF 18.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN IISTI FLIGHT TINE E44.D0 ARRIVAL DATE jAN 31 1972

HELIOCENTRIC COMIC DISTANCE 55G.9S8

mL 15].70 LAL .00 LOL 249,$8 VL 32,323 GAL ,43 AZL #7.1S NCA I?|,94 SNA

RP 224,59 LAP .40 LOP 61,82 VP 21,831 GAP !,31 AEP 92,83 TAL 2,62 TAP

RC 218.554 GL |8.93 GP "29.16 ZAL 90,4T ZAP IK).8g ETS IlI.IO ZA[ 93,7D ETE

PLAN[TOCENTNIC CONIC

C3 11.077 VHL 3.329 OLA IS.OR RAL 3SO,?S RAD 6638.S V[L 11,4S3 PTH 6,50 VHP

LNCH AZNTH LNCH TIRE L'| T|NE |NJ LAT

SO.OO 11 $1 33 $388.59 "44.11

$O,OO 11 49 St 3343.16 "38.SR

70.00 12 14 54 3263.73 "33.55

80.00 12 97 39 3132.75 -29. P5

90.00 14 Y IS 2908.00 -28.26

100.00 13 40 31 2507.22 -29.75

110.00 17 14 21 2313.55 -$3.§5

DIFFERENT IAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE 1.7581TRA ,1508 TC3-9,0906 BAU 1.2575 SGT SIT8.D SGR 2153.9 SG3 814,E

ROE .6200 RRA .3831 RC3-2.6078 FAU .13902 RRT ,9377 RRF .9981RTF .9433

F06 2.9547 FR4 1.7748 FC-IO.8643 8SP 10997 $GB 6543.7 R23 .2819 RI3 .9578

BOG 1.8642 BRA .4194 BCS 8.4910 PSP 1406 SG! 651?.2 SG2 588.5 THA 18.65

EARTH TO NAIl

109_21 ECC .19433 INC 2.8|44 Vl 29.3?0

174,59 RCA |51,67 APO 224.84 V2 24.497

182,70 ZAC 72.98 EYE 273.19 LVI If. SO

3.Qt7 DPA -$0.$9 RAP 300.02 ECC 1.1023

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

113.25 194.63 110,03 12 20 22 2388.9 -31.T9 91.65

116.32 |93.94 102.68 12 44 40 2343.2 -29.52 89.29

111.20 197.90 96.80 IS 9 21 2236.7 -27.33 54.26

101.42 ID8.27 92.69 IS 49 52 2]32.7 -23.$2 74.73

84.96 198.33 91.13 14 59 44 1908.O -24.94 58.44

62.78 198.27 $2.69 19 23 55 16D7.2 -25.62 36.12

40.12 197.90 96.80 17 52 54 1313.5 -27.33 13.18

ORBIT DETERMINATION ACCURACY

ST 151.6 SR 54.5 SS 81.3

CRT .9858 CR3 -.9999 CST -.9971

LSA 179.9 NSA 13.4 SSA .3

ELI 160.9 ELI 8.6 ALF 19.36

LAUNCH DATE JUN 1 19T1 FLIGHT TIME 246.00 ARRIVAL DATE FEB 2 1972

HELIOCENTRIC CONIC DISTANCE $61.0T3

RL 191.70 LAL .OO L04, 249.88 VL 32.353 GAL .35 AZL 86.43 HCA 173.01 SNA

RP 224.95 LAP .43 LOP 62.90 VP 21.905 GAP 1.17 AZP 93.54 TAL 2.13 TAP

RC 221.219 GL 34.73 GP -32.35 ZAL 91.16 ZAP 61.39 ETS 158.96 ZAE 92.73 ETE

PLANETOCENTRIC CONIC

C3 12.466 VHL 3,531 DLA 24.70 RAL 329.96 RAD 6639.3 VEL 11.513 PTH 6.56 VHP

LNCH AZHTH LNCH TINE L-I TIN_ INJ LAT

50.00 I0 59 7 3333.39 -46.?0

60.00 11 6 51 3512.79 -40.19

70.00 11 19 30 3474,52 -$4.06

80.00 11 46 O 3392.42 -29.02

90.00 12 45 30 3200.30 -26.82

100.00 14 28 52 2966.89 -29,02

110.00 15 19 17 2521.34 "34.09

DIFFERENTIAL COqRECTIONS

TOE 2.1910 TRA .050| TC3"7.3?82 BAU 1,S02S

ROE .8320 RRA .3R3S RC3-2.5734 FAU .|2429

FOE 3.1285 FRA 1.5172 FC3-8.6314 BSP 11290

8DE 2.3436 6RA .39M BE3 7.8141FSP 1254

EARTH TO MARS

198.43 ECC .19503 INC 3.5662 Vl 29.3?0

|75.|4 RCA 151.68 APO 225.19 V2 24.449

182.38 ZAC 69.75 ETC 273.31 kVl 16.55

3.787 DPA -$3.66 YAP 310.86 £CC 1.2052

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

131.21 200.03 100.34 1! 58 1 2533.4 -37.42 100.90

IS0.42 201.10 93.25 12 5 24 2512.8 "34.51 100.88

127.36 201.13 8?.28 12 17 45 2474.5 -31.61 98.90

120.63 200.$1 82.65 12 42 33 2392.4 -29.14 93.20

106,15 200,25 80,66 13 3e SO 2200.3 -29.D4 79,21

$2.00 2DO.S1 82.65 15 _6 39 1866.9 -29.14 54.5?

56.28 201.13 87,28 I? 1 19 1521.3 -3t.$I 27.82

NID-COURSE EXECUTION ACCURACY OI_BIT DETERMINATION ACCURACY

SGT 6308,3 SGR 2370.5 SG3 724.3 ST 178,0 SR 68.4 $5 04.2

RRT .9304 RRF .9982 RTF ,9465 CRT .9892 CRS'I.OODO CST -.9699

SGB 6739.0 R23 .2862 R13 .9570 L3A 207.9 NSA 13.S SSA .2

80| $706.9 $G2 636.1 ?HA 19,99 ELI ]90.4 EL2 9.4 ALF 20.$4

LAUNCH DATE JUN I 1971 FLIGHT TIME 246.00 ARRIVAL DATE FE| 4 1971

HELIOCENTRIC CONIC DISTANCE 565,172

RL 1SI.70 LAL .00 LOL 249,$9 VL 32,$43 GAL .27 AZL 45.47 NCA 174,07 SNA

RP 229.37 LAP .47 LOP 63.97 VP |l.?73 GAP 1,04 AZP 94.91 TAL 1,$4 TAP

RC 223.804 GL 41.$2 GP -36.31 2AL DI.7S ZAP 82.42 [T9 156.02 _AE 91.8S ETE

PLANETOCENTRIC CONIC

C3 14.792 VNL 3.046 DLA S1,|3 RAL 326,34 RkO SS4D,4 VEL ||.SI2 RTH 6.65 VNP

LNCH AZNTH LNCH TIME L'| TIME |NJ LAT

50.00 ]O 13 37 3719.69 -47,49

60.00 10 5 24 3741.53 -39,29

70.00 5 47 2 3795.$S 03D,34

76.I8 6 40 57 4002.33 -2O.lt

76.18 8 40 57 4002.33 "20.11

76.10 8 4D 37 4002.33 -2D,JJ

110.00 14 46 28 2842.90 -30.34

DIFF[R£NTIAL CC]qRECTION$

70[ 2.7e62 TRA -.tt3O TC3-S.4297 8AU 1.3812

ROE 1.1437 RRA .3?YS iC3-i.iliO FAU .tO?l?

F0( 3.224? FRA 1.I343 FC3-S.2723 |SP 115Sl

SOE 2.9533 iRA .3944 DE3 S.8S2S FSP lOS9

EARTH TO NAR6

IS8.6| £CC .|9573 INC 4.5269 Vl 29.370

I?S.?l RCA 151.69 APO 225.53 V2 24,403

!|2.09 ZAC SS.S] ETC 273.53 LVI 22.D2

4,032 DPA -57.24 RAP 313.63 EC¢ 1.2434

IN] LONG IN] RT ASC IN] AZNTH IN] TIME P0 CST TIM IN] 2 LAT IN] 2 LONG

149,09 207,25 66.64 11 I5 37 2719,6 -43.22 114.94

149.73 2OS,9S 80.21 11 ? 45 2?41.S -39.02 118.37

15|.57 203.41 T3,50 tO 50 18 2795.9 -34.15 123.30

143.Oe 199.20 $5.60 9 4? 40 3002.3 -25.40 138.37

1S3.06 199.20 65.$0 9 4? 40 3002.3 -28.40 136.37

IS3,D6 ]99,20 65,60 9 47 40 3002.3 -28.40 135.37

80.45 203.41 73.50 13 33 51 1542.7 -34.15 32.42

MID-COURSE EXECUTION ACCURACY ORBIT OCTERRINATION ACCURACY

SGT 6440.S SGR 2S27.5 303 915.1 ST 206.2 SR $5.8 85 84.4

RRT .9593 RRF .96?9 RTF ._v32 CRT ._gls CkS -.5955 C61 -.Very

SGB 6956.1 R23 .2922 RI3 .955S LSA 238.3 USA 14.2 SSA .2

$Gt S921,7 SG2 690.S TNA 21,60 ELI 223.1 ELI 10.3 ikr 22.47

LAUNCH OAT[ JUN 1 1971 FLIGHT TIME 250.00 ARRIVAL DATE FE| i 1972

HELIOCENTRIC CONIC DISTANCE 569.231 EARTH TO MARS

RL 131.Y0 LAL .OD LQL 249,48 VL 32.354 GAL .IS AZL 84.09 NCk 175.13 INk I|O.?S ECC .19649 INC 5.9044 Vi 2R.370

RP 223.74 LAP .50 LOP 65.03 VP 21,742 GAP .91 AZP 93.88 TAL 1.15 TAP 17G.28 RCA 151.69 APO 223,85 V2 24.$61

RC 225.330 GL 49.?S GP -41,13 ZAL R2.12 ZAP 64.21ETS 154.20 ZAE 91.29 ET[ IRI.SR ZAC 60.99 ETC 2?3.90 Lvl 29.22

PLANETOCENTRIC CONIC

C3 19.021VHL 4.3910LA 33.75 RAL 322.44 RAO $642.4 V[L 11.791PTN 6.91VHP 4,409 OPA -$1.49 RAP 31R.49 ECC t.3130

LNCN AZMTN LNCN T|NE L'| TIME INJ LAT

50.00 9 4 ? $9T3,7| -43,?9

40.00 8 $ 9 4124.03 -30,7S

62.33 7 3 4? 430?,6? -22,46

$2.33 T 3 4? 430?.6? -22.46

62.33 ? 3 47 430?.6? -22,46

02.33 ? 3 4? 4307.G? -22.46

$2.33 ? 3 4? 4307.6? -22.46

DIFFERENTIAL CCRM(CTION$

TD£ 3.S$13 TRA ".3772 TC3"5.2055 BAU 1,4375

ROE 1.6292 RRA .3174 RC3"2.2049 FAU .08592

FOE 3.1711 FRA .8154 FC3"3.9003 B&P 11689

BDE 3.9153 BRA .4930 8C3 5.6531 FSP 833

INJ LONG /NJ RT A3C INJ AZNTH INJ T/H( PO CST T/N |NJ 2 LATINJ 2 LONG

172,29 214.11 $g.|5 10 10 20 29?3.7 "47.37 137.85

1?9,33 209.?8 $2.55 g 16 53 3124,0 -39,11 150.?1

ISS.39 201.45 5?.56 9 15 33 330?.7 -13.76 164.24

168,3g _01.43 57.53 8 15 35 3307,? -33.76 ]64.24

188.39 201.45 57,30 $ 15 35 3307,? -33.73 144,24

188.39 201.45 57.5S 8 15 3S 330?.? -33.76 164,24

/88.39 2DI.45 57.55 8 15 35 33D?.? *33.?$ 164.24

MID-COURSE EXECUTION ACCURACY ORB%T DETERMINATION AccuRAcY

SGT 6550,6 5DR 2926.5 SG3 479.9 ST 234.2 SR I07o4 $6 79.$

RRT .960! RRF .9969 RTF .9369 CRT ,gg33 CR$ -.9997 CST -.9903

SGS 7|?4,6 R23 .3045 R13 .9513 LSA 259.3 NSA 14.5 SSA .1

$G1 7135,1SG2 751.5 THA 23.49 EL! 257,4 EL2 11.3 ALF 24.$3
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I !571 FLIGHT TIME 2S2.00

NELIOCENTRIC CONIC OI6TANCE 573.339

RL 151.70 LAb .00 LOL 246.88 VL 32.364 GAL .11 kZL 81.67 HCA 176.16 SNA

RP 22i.15 LAP ,53 LOP i6,Oi VP EI.?II GAP .77 AZP 96.01TAL ,67 TAP

RE 229.216 GL 59,29 GP -47.00 ZAL 62.24 ZAP 67,02 (TS 152.07 ZA£ 6t,08 [T[

PLANETOCENTRIC CONIC

C3 27.661 VNL 5.259 OLA 47.20 RAL 316,34 RAD 6646.1 VEL 12.150 FTH ?,IE VHP

LNCH AZMTH LNEN TIIAE L-I TIME INJ LAT INJ LONG ;NJ RT ASC IMJ AZMTH

50.00 6 25 41 4443.16 -26.81 203.98 206,07 46.!0

50.49 5 30 40 4530.73 "22.49 208.16 203.82 47.33

50.49 S 50 40 4530.73 -22.49 206.16 203.82 47.33

50.49 5 SO 40 4530.?3 -22.46 206.|6 203.62 47,33

50.49 8 50 40 4530.73 -22,46 206.16 203.82 47.33

80.49 S 50 40 4530.73 -22.49 208.16 203.62 47.33

80.49 5 50 40 4530.73 -22,49 208.16 203.82 47.33

DIFFERENTIAL CCRR[CTION8 MID-COURSE EXECUTION ACCURACY

TOE 4.7106 TRA -.8230 TC3-3,7851 BAU !.3140 $GT 6627,9 6GR 3264.6 SG3 320.3

ROE 2.4492 NRA .1167 RC3"1.8211 FAU .0604| RRT .9637 RRF *9933 RTF .9276

FOE 2.8118 FRA ,3984 FC3"1,8906 BSP 11784 SGB 7401.6 R23 ,3231 RI3 ,9458

602 5.8091 BRA ,8146 BC3 4.2022 F6P 157 SGt 7359.0 SG2 792.6 THA 25,92

LAUNCH DATE JUN | lg?l FLIGHT TIME 268.00

ARRIVAL DATE FEB 8 1972

EARTH TO NAN8

186.97 ECC .19724 INC 8.0301 VI 29.370

171.85 RCA 151.70 APO 221.24 V2 24.319

182.03 ZAC 55.01ETC 274.55 LV! 31.28

3.045 DPA -66.31 RAP 326.47 EC¢ 1.4562

INJ TIME POCST TIM _NJ 2 LAT INJ 2 LONG

? 39 40 3443.2 -40.98 ISO.2O

7 6 ID 3530,7 -37.18 186.29

7 6 IO 3330.7 -37.68 106.29

? 6 10 3530,7 -37.68 186.29

? 6 !0 3530.7 "37.68 186.29

7 6 10 3530.7 "17.68 186.29

? 6 10 3530.7 "37.68 186.29

ORBIT DETERNINATIOH ACCURACY

ST 257.4 SR 133.5 S$ 66.9

CRT .9948 CRS -.9993 CST -.9g03

LSA 297.2 MSA 14.3 $$A .t

ELI 289.7 EL2 12,1 ALF 27.34

ARRIVAL DATE FEB 24 1972

HELZOCENTRI¢ CCNIC DI8TANCE 606.087 EARTH TO MARS

RL 151.70 LAL .00 LOL 249,88 VL 32.449 GAL -.61 AZL 99.75 HCA 164.64 6MA 190.48 ECC ,20360 INC 9.7462 Yl 29.370

RP 229.27 LAP .79 LOP 74.41 VP 21.469 GAP -.27 AZP 80.28 TAL 356.39 TAP |61.04 RCA 151.65 kPO 229.28 V2 23.990

RC 250.426 GL -13.98 raid 40,51ZAL 95.76 ZAP 59.66 ETS 209.33 ZAE 66,10 [TE 184.06 ZAC 142,01ETC 277.11LVI -50.21

PLANETOCENTRIC CONIC

C3 37,163 VHL 6.113 OLA -17.72 RAL 31.58 SAD 6649,7 VEL 12. 540 PTH ?.42 VHP 4.623 OPA 18.33 RAP 296.79 ECC 1.6141

LNCH AZNTH LNCH TIME L-[ TIME INJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

3?.33 22 23 57 2052.68 21.96 16.30 290.61 144.84 22 58 10 1032.7 41.28 38.67

37.33 22 23 5? 2012.66 21.96 56.30 290.61 144.64 22 56 10 1052,7 41.25 38.6T

37.33 22 21 97 2052.66 21.96 56.30 290.61 144.84 22 58 10 1052.7 41.25 38.67

3?.33 22 23 57 2052.68 21.96 56.30 290.61 144.84 22 58 10 1052.7 41.25 38.67

87,33 22 23 57 2052.61 21,96 56.30 2g0,61 144.84 22 56 10 1052.? 41.23 38.67

37.33 22 23 57 2052.68 EI.9S 56.30 290.61 144.84 22 38 10 1052.7 41.25 31.67

3?.33 22 23 17 2012.66 21.66 16.30 290.6! 144.84 22 58 10 1052.7 41.25 38.67

DIFFERENT IAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY

TD[-I.5?6S TRA 3.4961 TC3-3.3296 BAU !,7683 8GT 7314.4 6GR 3020,8 3G3 402.0

RDE -.1660 RRA-|,S010 RC3 1.E025 FAU .076|| RRT °.9662 RRF -.2681RTF .9169

rDE 1,0140 FRA 2.EGSIFC3-1.OIOI |8P 13659 8GO 8098,8 R23 .3639 RI3 -.9303

no[ 1,5082 IRA 3,6074 BC3 3,340| FIP 731 861 0006.3 8G2 ?E3,6 TNA 198.59

LAUNCH DATE JUN 1 1671 FklGHT TIME 270.00

NELIOCENTRiC CONIC DISTANCE 610,123

RL 151.?0 LAL .00 LOt. 149.81 VL 32.4i0 GAL ".?0 AZL 96.22 NCA 185.i? IRA

R_ 229.41 LAP .62 LOP 75.48 VP 21.440 GAP ".40 AZP 61.7| TAL 335.66 TAP

kC 253.053 GL -SS.8S GP 35.E1ZAL 90.9? ZAP 3|.10 [T| 207.66 ZAE 64.27 [TE

_LANETOCENTRIC CONIC

C8 29.690 VHL 5.487 DLA -33.67 RAL 29,t1 RAD 6647,0 V[L IE.240 PTN 7,19 VHP

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

41.91 22 I1 36 1170.26 23.61 49.41 280.28 139.99 22 44 27

41.91 22 11 36 1970.26 23.91 49.41 280.28 139.g5 22 44 27

41.gt 22 11 36 1970.26 23.91 49.41 280.28 136.95 22 44 27

A1.91 22 11 31 1970.26 23.91 49.41 210.28 139.95 22 44 27

41.91 22 !1 31 1970.26 23.91 49.41 280.20 139.95 22 44 27

41.91 22 lI 36 1970.21 23.91 49.41 280.20 159.95 22 44 27

41.91 22 11 36 1970.26 23.91 49.41 210.29 I3g,gs 22 44 27

()IFF(RCNTIAL C(_RECT|ONS MID-COUR3E EXECUTION ACCURACY

Y02-1.7782 TRA 3.343E TC3-4.|150 6AU I.?176 8GT 7692.8 SGR 2142.9 363 502.9

ACE ,0260 SRA-I,E?24 RC3 1,2429 FAU ,09337 NET -.9672 RRF ".8911RTF ._.75

FDF .8844 FRA E.7832 FCS-2.TlOl BSP 13751 8GB 0134.2 R23 .3456 RI3 -.9569

BOG 1.7?54 6RA 3.5772 ST3 4.2985 FSP 912 $G1 0109.2 SG2 636.9 THA 161.50

LAUNCH DATE JUN I 1971 FLIGHT TIME 272.00

HELIOCENTRIC CCNIC

RL 131.?0 LAL .DO LOL 249.88 VL 32.471GAL

RP 230.04 LAP .64 LOP T6,31VP+ 21.411 GAP

RC 255.671 GL -54,37 GP 30.91ZAL g8,13 ZAP

PLANETC_ENTRIC CONIC

DISTANCE 614.156

-.79 AZL 97.28 HCA 186.69 SMA

-.54 kip 82.77 TAL 359.39 TAP

53.31 [T3 205.88 ZAE 82.70 [TE

ORBIT DETERM%NATION ACCURACY

ST 118.2 6R 40.3 SS 30.5

CRT -.6439 CRS .0879 CST ".2218

LSA 121.6 NSA 41.9 |SA .1

ELI 121.3 [LE 30,0 ALF 166.76

ARRIVAL DATE FEB |l 1976

EARTH TO MAR6

160,63 [CC ,20468 INC 8.2073 Vt 29.370

|61,Si RCA 131.63 APO 226.i8 V2 23.949

164.|9 ZAC 136.79 ETC 276.23 LVI "49.47

4.266 SPA 13.06 RAP 297.G6 [CC 1.4619

PO CST TEN |NJ 2 LAT 1NJ 2 LONG

970.5 41.54 29.31

970.3 41.54 28.36

g70.3 41.54 29.36

970.3 41.54 29.36

970.5 41.14 29.31

970.5 41.54 29.36

970.3 41.54 29.36

O_SlT DETERMINATION ACCURACY

8t 129.2 SR 34.1 18 3D.5

CRT -.7218 CH8 ,SB3U C8! -*_124

LSA 152.0 MSA 36.? SSA .I

EL1 131.6 EL2 23.2 ALF 166.86

ARRIVAL DATE FED 28 IgTE

EARTH TO MAR8

190.64 ECC ,20557 INC 7.275g VI 29.370

182.07 RCA 151,61 APO 23D.08 V2 23.906

164,86 ZAC 132.93 ETC 275,75 LVI -41,64

C3 25.471 VHL 3.047 OLA "50,91 RAL 24.96 RAO 6645.2 V[L 12.060 PTH 7.04 VHP 4.054 DPA 8.68 RAP 298.52 ECC 1.4192

LNCN AENTH LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

46.23 22 8 11 1900.g4 24.71 42.96 272.68 135.97 22 3g 52 gDo.g 40.77 21.22

46.21 22 8 11 !g00.94 24.71 42.96 272.66 135.57 22 39 52 goD.g 40.77 21.22

AD.23 22 8 11 Ig00.94 24.71 42.96 272.68 135.57 22 3g 52 gDo.g 40.77 21.22

4G.23 22 6 I1 lg00.g4 24,71 42,9G 2?2.66 155.57 22 39 52 900.9 40.77 21.22

46.23 22 8 11 1900.94 24.71 42.96 272.68 135.57 22 39 52 g00.9 40.77 21.22

46.23 2, 8 11 1900.g4 24.71 42.96 272.68 135.57 22 39 52 900.9 40.?? 21.22

46.23 22 6 11 1900.94 24,71 42.96 272.68 135.57 22 39 52 900.9 40.77 21.22

OR6|T DETERMINATION ACCURACY

ST 133.T SR 30.0 IS 31.2

CRT ".7687 CR$ .881g CST -.3761

LSA 136.4 MSA 34.2 SSA .2

ELI 135.6 EL2 18.g ALF 170.01

01FF[RENTIAL CCRRECTION6

TDE-1.7841 TRA 3.24g6 TC3-4.8307 BAU 1.6g83

RD£ .0671 RRA-I,I040 RC3 1.2406 FAU ,10386

FOE ,5012 FRA S.142g FC3-3.1306 B6P 13616

602 1.7867 6RA 3.4322 BC3 4.g871 F6P 1039

MID-COURSE EXECUTION ACCURACY

SGT 7844.3 SGR 2337,2 SG3 576.4

RRT -.9676 RRF ",gglg RTF ,g320

SGB 8185.3 R23 *3378 RI3 -.93g0

8G1 9165.6 8G2 566.6 THA 163.84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATS JUN I lt?l PLIGHT TIN[ 274.00

HELIOCENTRIC CON/E O|STAHC( 618.187

RL ISt.TO LAL .DO LOt. E4R.ii VL ]E.4i| GRL -.86 AZL 86.53 HCA 187.71 SMA

RP 230,48 LAP .S? LOP 77.53 VP 2|,38_ GAP -.67 AZP 83.52 TAL 354.88 TAP

RC 258.261 GL -50.96 GP 27,4! ZAL 89.25 ZAP 51,08 ST8 204.16 ZA[ 81.30 (T[

PLANETOC [NTR I C CONIC

CS 22.642 VHL 4.755 OLA -47.$9 RAL 22.15 flAO 6644.0 VEL 11.943 PTH 6.95 VNP

LNCN AZMTH LNCN TIRE L-I TIHE 1NJ LAT

SO.00 8! 48 2! 3906.81 81.$9

50.24 R8 tO I4 1836.85 24.10

50.84 el tO 14 1638.85 |4,60

50.24 82 IO 14 1838.85 64.80

50.24 62 10 14 1836,G8 24.GO

50.24 |2 ID 14 1839.08 24,$0

50.24 22 SO 14 1838,83 14,60

DIPFrfl[NT i AL CORRECT lONG

T06-1,6991 TRA S.ZSD5 TC3-3,4_74 8AU 1,6829

ROE .0973 RRA -,9798 RC3 1.2000 FAU .!0972

FOE .4860 FRA 3.4026 FC3-4.1983 ASP 14151

BOG 1.?019 ERA 3.3663 |C3 5.5885 FIP 1138

LAUNCH DATE JUH ! 197|

HEL|OCENTR 1C CI=NI C

RL ISI,70 LAL .DO LOL 249,88 VL _2.49_ GAl.

RP 250.80 LAP .RO LOP ?6,55 VP |l,398 GAP

RC 250.R83 GI, -4?.$8 GP 1_4,54 ZAL 100.33 ZAP

PLANETOCENTR i C CONIC

C3 20,730

t.NCH AZNTH

50.00

53.9?

53.9?

33.97

53.9?

53.9?

53.9?

D|FPERENT | AL CCRRECT IONS

706-1.6038 TRA 3.2037 7C3-5.0720 2AU 1.8854

ROE .0968 RRA -.8804 RC3 1.1475 FAU .1]335

FDE .4215 PRA 3.5797 _C5-4.7538 BSP 1429|

DOE 1.6085 BRA 3,3225 6C3 8.0813 FSP 1200

LAUNCH DATE JUN | 11171

H(L IOC[NY R IC CON|C

RL 151.70 LAL .O0 LO_ 246.88 VL S2.§03 GAL

RP 231.18 LAP .93 LOP 76,57 VP _1,327 GAP

RC 253.474 GL -45.21 GP 22.18 ZAL |Dt.34 ZAP

PLANETOCENTR I C CONIC

C3 19.387

LNCH AZNTH

SO.DO

S?.4S

57.43

57.45

57.45

S7.45

$7.4S

ARRIVAL OAT( MAR 1 ISTR

EARTH TO MARS

191.04 ECC .20647 INC G.5345 Vl 29.3?0

182,58 RCA 151.$9 APO 230,48 V2 23.856

185.09 ZAC 129.04 [TC 275.46 LVI -38.$4

3.923 DPA 5.48 RAP 299.35 ECC |.$726

INJ LONG ]NJ RT ASC IHJ AZNTH ZNJ TZM( POCST TIN INJ 2 LAT INJ 2 LONG

40°54 264,26 133,36 22 |5 7 906.8 37.88 11.04

39.96 266.97 131.77 22 40 5A 839.9 3G.40 14,14

39.G6 29G.87 131,?? 22 40 54 839.9 39.48 14,14

39.99 266.6? 131.77 22 40 54 839.9 39.48 14.14

31,99 266,8? 131.77 22 40 54 839.8 39.48 14.14

30,29 225.87 13J.77 22 40 54 839,2 3R.4S 14.|4

36.99 26G.67 131,77 22 40 54 839.8 38.40 14,14

NID-CONRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7979.6 $GR 2009.0 $G3 620.0 ST 133.8 SR 26.8 SS 32.1

RRT -,9681RRF -.9917 RTF ,9346 CRT ".7961CR$ ,8769 CIT -.4073

SOB 8247.9 R23 .3323 R13 -.83P9 LSA ]36.3 MSA $3.1SSA ,2

2GI 8232.3 SO2 506.0 THA lOS.?4 ELI 135.5 EL2 16.0 ALF 170.80

FLIGHT TINS 276.00

DIITANCE 822.214

".97 AZL 95.9? HCA 188,72 IRA

".9| AZP 84.10 TAL 354,37 TAP

49.2G ET2 202.59 ZAE 80.03 [T[

ARRIVAL DATE MAR 3 1972

EARI_ TO MAR8

191.23 ECC ,20739 INC 5.9665 Vt 28.370

163,09 RCA 151.57 APO 230.88 V2 23.829

165,12 ZAC 126,17 ETC 275,32 LVi -31,02

VNL 4.553 DLA -44,59 RAL 20.17 RAD 4e43.2 V£L 11,983 PTH 0.22 VHP 3,840 OPA 2. ?! RAP 3DO.14 ECC 1,8412

LNCH TIME L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN |NJ 2 LAT INJ 2 LONG

80 18 54 2085.09 t3.33 48.03 251,9_ 136,11 20 53 39 1085,1 30.35 32.24

22 15 58 1783.87 24,50 31.44 262.62 128.50 22 45 42 783.? 37.96 7,89

22 15 35 1783,67 24,50 31.44 262,62 128,50 22 45 42 783.? 37.96 7.89

_2 t5 55 1783o87 24.50 3|.44 262°62 128.50 22 45 42 ?83.7 37.96 7.88

22 15 55 1783.67 24.50 31.44 262.62 126,50 22 45 42 ?83.7 37.86 7.89

22 IS 50 1783.67 24.50 31.44 262,62 128.50 22 45 42 783.T 3T.86 ?.89

82 13 50 1783.67 24.50 31.44 262.62 128.50 22 45 A2 783.7 37.96 7.89

NED-COURSE EXECUTION ACCURACY ORBIT DETLRMINATION ACCURACY

SOT 8105.7 85R 1877.9 $53 862,8 ST 132.2 SR 24.2 SS 32.0

RRT -.9680 RRF -,9910 RTF .9354 CRT -.8167 CRS .8644 CST -.4160

8GB 8320.4 R23 .3291 R13 -.6396 LSA 134.5 NSk 32.5 SSA .2

$G1 8307.7 $G2 459.8 THA 167.32 ELI 133.7 EL2 13.8 ALF 171.48

FL|GNT TZN[ 2?8.00 ARRIVAL DATE MAR S le?2

VNL

LNCH TIN[ L-I TIRE

Ig 38 $7 2189.07

22 24 21 1730.24

22 24 21 1730,24

22 24 21 1730.24

22 24 21 1730,24

22 24 21 1730.24

22 24 21 1730,24

DIFP[R[NT IAL CCIR[CTION8

YO[-t.S031

ROE .0920

FOE .440?

BOG !.5055

OISTANC[ 626.237

"1.06 AZL 95.52 HCA 180.74 6NA

-,94 AZP 04,56 TAL 353.85 TAP

47.74 ST3 201.17 ZAE 74.84 ETE

4,405 OLA "42.07 RAL 18,7G RAD 6642,8 VEL 11.807 PTH 6.83 YHP

INJ LAT INJ LONG INJ RT ASC INJ AZMTH

9.18 52.49 24S.64 136,8g

23,85 28.21 259.2? 125.65 22

23.95 26,21 259.2? 125,68 22

23.85 26.21 259.2? 125.60 22

23.85 26.21 259.27 125.68 22

23.95 26,21 259.2? 125,63 22

23,85 26.21 259.2? 125,68 22

HID-COURSE EXECUTION ACCURACY

TRA 3.2101TCS-6.4Sl2 |AU 1.6937 SOT B231,8 3GR 1705.4 S53 686.9

RRA -,8012 RE3 1,0908 FAR ,1157R RRT-.RAil RRF ".9888 RTF ._vS3

FRA 3,1038 rC3-5.1683 ASP 1443_ SSB 8405,6 R23 ,3234 R13 -.R393

RRA 3.3066 8C3 R.5428 FSP 1234 851 8386,2 SG2 418,9 TNA 160.$3

LAUNCH DATE JUN 1 1971 FLIGHT TIME 28D,DD

HELIOCENTRIC CONIC DISTANCE 630.234

RL 151,70 LAL .00 LOL 149.G8 VL 32.$14 GAL -1.15 AZL 85.15 NCA 190,75 3MA

RP 231,5| LAP .R8 LOP 80.58 VP 21.288 GAP -1.06 AZP 84,94 TAL 353.34 TAP

FARTH TO flARS

181.42 [CC .20_32 INC S,SIY? Vl 29.370

183.59 RCA 151.35 APO 231.30 V2 23.709

185.09 ZAC t_3.77 EtC _?S.24 LVl -33.98

3.78? DPA .43 RAP 300.90 ECC 1.3191

INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

20 14 46 lI6g.! 26.69 34.89

53 22 730.2 36.38 2.22

53 12 ?30,2 36,3_ 2.22

53 12 ?_0.2 $6.38 2,22

53 12 730,2 3G.38 2.22

53 12 r30,2 36.32 2.22

53 12 7_0.2 3S.38 2.22

ORBIT DETERMINATION ACCURACY

ST 129.5 SR 21.g SS 33.3

CRT =,836U CRS .6463 _$! -.41SS

LSA 131.S MSA 32.2 SSA .3

ELI 130.R EL2 11.9 ALF 171.67

ARRIVAL DATE NAR 7 IR72

EARTN TO MARS

191.$2 [CC ,20R26 INC 5.153! Vl 29,370

164.08 RCA 131.52 APO 231.72 V2 23,749

RC 266,061GL -42,|R GP 20.16 7AL 102,50 ZAP 58,43 ITS 199,80 Z4[

PLANETOC[NTRI¢ CONIC

C3 18.418 VHL 4.|1| OLA -39.?8 RAL 17,?? RAD il42.1V[L 11,768 PTH

LNCH AZMTH LNCH TIN( L-I TIRE INJ LAT

30.00 19 10 43 2231.48 6.0?

S0.00 21 40 19 1605.23 16.71

10,73 22 34 53 |677.73 23.26

SO.?S Z2 34 53 1677.73 23.26

IO.T3 22 34 53 1677.73 23.26

S0.75 22 34 53 1677.73 23.26

SO.?S 22 34 $3 1677.73 23.26

DIFFERENTIAL CCRRECTION8

T06-1,4041 TRA 3.2232 TC3-G.8?SG |AU 1.7113

ROE .0663 RRA -.?358 RC3 1.0265 FAU .11653

F02 .4026 FRA 3.7811 FC3-3.4773 B2P 14340

2DE 1.4072 BRA 3,311D 6C3 6.9499 FSP t232

??,?4 ETE 183,_3 ZA( 121.75 [TC 275.21 LVl -32.23

9.79 YMP 3,753 DPA -1,46 RAP 301._3 £CC |,1031

1NJ LONG INJ RT A$C INJ AZHTH INJ T|ME PO C3T TIN [NJ 2 LA! INJ 2 LONG

§5,15 241,76 137.28 18 47 54 1_31.S 23.06 38.13

26,9G 253,32 126,35 22 18 28 80P.2 31._t 6,$8

21.18 256.68 123.24 23 2 53 8?7.7 34.61 356.94

21,18 256,88 123,24 23 2 33 67?,? 34,81 35Q.94

21.18 256,68 123.24 23 2 53 677.T 34,81 356.84

21,18 256.68 123.24 23 2 $3 877,7 34.81 $36.94

21.18 256,86 123.24 23 2 53 G??.? 34.81 356.94

MID-COURSE EXECUTION ACCURACY OR21T DETERMINATION ACCURACY

SGT G353.6 8Gq 1332.5 SO3 701.5 8T 126.3 8R 20,1 $8 33.8

RRT -.G675 RRF -.9681RTF ,9339 CRT -.8545 CRS .8221CST -.4271

8GB 849?,? R23 ,3187 R13 -.9388 LSA 128.3 MSA 32,2 SSA .3

8G] 8488.9 $G2 387,8 THA 189,75 EL1 127,5 EL2 10.3 ALP !72.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 2 1971

HELIOCENTRIC CONIC

RL 151.72 LAL ,OO

RP 208.90 LAP -|.84

RC $7.930 GL -10.95

PLANETO(EMTR|E CONIC

C3 37.741 VHL 6.143

LNCH AZMTN LNCM TIME

SO.DO 14 28 8

60.00 IS 30 36

TO.DO 16 56 20

80.00 18 38 48

90.00 20 16 31

109.00 21 21 39

110.00 21 $S 47

FLIGHT T|ME 84.00 ARRIVAL DATE AUG 23 16?1

OISTANCE 241.452 EARTH TO MAR6

LOL 250.83 VL $$.299 GAL 2.93 AZL 91.90 HCA ?5.4? 8HA 283.49 ECC .42624 INC 1.6339 Vl 29.368

LOP 32R.30 VP 27.914 GAP 22.15 AZP 90.46 TAL e.8S TAP 84.33 RCA 151.18 APO 375.80 v2 26.439

GP -1.86 2AL 77.13 ZAP 178.37 ETS 20?.28 ZA( 139.93 ETE 13.12 ZAC 97.67 ETC 270.73 LVi -1?.73

DLA -22.51 RAL 338.97 RAO 0649.9 VEL 12.555 PTH 7.43 VHP 10,903 DPA -I?.I4 RAP 326.61 ECC 1.8211

L-I TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2032.34 -23148 81,61 199.62 132.65 15 10 18 1832.3 -5.63 64.88

2652.84 -17.45 70.80 204.98 126.92 16 14 49 1652.8 -1.89 52.29

2400.77 -11.$S §4.IS 209,18 122.36 17 36 21 1400.8 2.29 34.87

2080,15 -6.75 33.11 212.08 119.15 19 13 28 IOaO.l 5.62 12.60

1?63.86 -4,72 10,96 213.18 !17.92 20 46 15 ?63.9 ?.04 350.11

IS94.62 -6.73 354.48 212.08 119.15 21 47 34 554.6 5.$2 333.97

144?.59 o11.56 343.47 209.18 t22,36 22 19 54 447.6 2.29 323.78

DIFFERENTIAL CCRRECTION8

TOE -.2716 TRA -.7000 TC3 .1047 BAU .0587

ROE -.5596 RRA .2152 RE3 .OSO? FAU .03333

FOE -.0107 FRA .3440 FC3 -.7650 88P 8?3

BDE .6220 6RA .T323 BE3 .1164 FSP 98

LAUNCH OAT[ JUN 2 19?1

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 76/.7 SGR 588.? SO3 86.6 ST 16.5 SR 26.3 88 5.1

RRT ".0307 RRF .0388 RTF -.4767 CRT .$815 CR8 -.2096 CST .5492

8GB 950.6 R23 -.0059 R13 .4773 LSA 29.1 MSA 12.0 88A 1.2

$81 762.1 SG2 368.1 THA 177.04 ELI 29.1 EL2 10.9 ALF 62.63

FLIGHT TIME 86.00 ARRIVAL DATE AUG 2? 1871

HELIOCENTRIC CONIC DISTANCE 243.595

RL 151.72 LAL .00 LOL 250.83 VL 35.077 GAL 2.64 AZL 91.88 HCA ?6.74 SMA

RP 206.85 LAP -1.83 LOP 32?.$6 VP 2?.643 GAP 2t.60 AZP 90.43 TAL 9.12 TAP

RC 58.498 GL -11.18 GP -1.?0 ZAL 76,?? ZAP 175.45 ITS 202.02 ZAE 169.36 IT[

PLANETOCENTRIC CONIC

EARTH TO MARS

255.67 ECC .40877 INC 1.8810 Vl 29.381

83.86 RCA 15t,16 APO 360.19 V2 28.47G

19.49 ZAC 97.59 ETC 278.79 LVI -1?.78

C3 35.158 VHL 5.929 DLA "22.89 RAL 333.89 RAD QI48.0 VEL 12.432 PTH

LNCH AZMTH LNCH TIME L'I TIME |NJ LAT

SO.DO 14 23 36 2806.83 -22.30

80.00 13 31 A2 2625.73 "16.33

?0.00 16 58 18 23?1.14 -10.48

80.00 18 41 51 2047.05 -3.64

90.00 20 20 36 1728.58 -3.59

100.00 21 24 43 1521,32 -5.64

110.00 21 57 43 1417.96 "10,48

DIFFERENTIAL CCRRECTION8

?,35 VHP 10.323 OPA -17.09 RAP 328.$9 ICE I.S788

|NJ LON9 |NJ RT A3C |NJ AZNTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

80.34 198,37 133,19 13 10 23 1806,8 -4,38 R3.S9

89.3? 203.72 127.37 16 15 28 1625.? -.SO 51.00

32.84 207,93 122.69 17 37 49 1371.1 3,42 33,32

31.27 210.87 119,37 19 15 59 1047.0 6.73 10.76

8.98 212.00 118.07 20 49 24 728.6 8.14 348.10

352.64 210.87 119.37 21 50 5 521.5 6.73 332.13

341.86 207.93 122.69 22 21 23 419.0 3.42 322.24

MID-COURSE [XECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

TOE -.2644 TRA -.8894 TC3 .1228 8AU .0630

ROE -.3463 RRA .2094 RE3 ,0539 FAU .0347|

FDE -.Dl?@ FRA .3938 FC3 -.8946 83P 916

BOE .6069 BRA .7205 9C3 .1341FSP 108

8ST T80.3 5GR 5?5.3 SO3 93.3 ST 16.8 8R 26.6 S8 5.3

RRT ".0325 RRF *0416 RTF ",4885 CRT .6763 CR3 -.2616 CST .3101

SOB 969.6 R23 -.0069 RI3 .4991 LSA 29.4 MSA 12.3 38A 1,2

SGI 781.0 302 374.6 THA 177.01 EL| 29.4 EL2 11.2 ALF 92.64

LAUNCH DATE JUN 2 1971 FLIGHT TI_E 98.00 ARRIVAL DATE AUG 29 1971

DISTANCE 243.975 EARTH TO MARS

LOt. 250,83 VL 34.872 GAL 2.63 AZL 91,$7 HCA ?8,DO 3MA 240.81 [CC .39253 INC 1.0653 Vl 29,$88

LOP 328,83 VP 27.389 GAP 21.07 AZP 90.39 TAL 9,40 TAP 87.40 RCA 151.14 APO 346.47 V2 28.482

GP -|.74 ZAL ?6.39 ZAP 174.49 ET9 198.33 2AE |68,84 ETE 14,98 ZAC . 97°50 ETC 278.84 LVI -17,76

HELIOCENTRIC CONIC

RL 151.72 LAL ,DO

RP 208.60 LAP -1.82

RC 59.137 GL -11,41

PLANETOCENTRIC CONIC

C3 32.831 VHL |.730

LNCH AZMTH LNCH TIME

5D.00 14 24 2

80.00 IS 32 4S

?O.OO 17 O IS

80.00 18 44 59

90.00 20 24 28

100.00 21 27 51

IIO,O0 21 39 41

DLA -23,22 RAL 333.3? RAO 8648,1VEL 12.359 PTH 7,28 VHP 10.138 DPA -17,04 RAP 327.17 [CO I.S4DS

L-] TIME |NJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2781.83 -21.13 79.11 197.14 133.68 15 IO 23 1781.8 -3.12 82.54

2999.03 013,23 87.99 202.48 127.78 19 16 4 1599.1 .6? 49.T3

2341.84 -9.40 51.37 206.72 122.99 I? 39 16 1341.6 4.53 31.79

2014.05 -4,54 29,45 209.89 119.54 19 IS 33 1014.O 7.82 8.92

1693.18 -2.48 7.00 210.84 !18,18 20 52 41 693.2 9.24 348.08

1438.52 -4.54 350.82 209.69 !19.54 21 52 S9 488.5 7.82 330.28

1308,86 -9,40 340.20 206.72 122.99 22 22 50 388.7 4.53 320.71

DIFFERENTIAL CCRRECTION8

TOE -.2361TRA -,8191 TCS .1428 8AU .0874

ROE ".533? RRA .2038 RCS .DIS? FAU ,O3SlS

rDE -.O2SS FRA .3841 rE3 -.9532 8SP 934

60E .sgI9 ERA ,7090 9C3 ,1333 FSP 118

LAUNCH DATE JUN 2 1971

HELIOCENTRIC CONIC

RL 131,?2 LAL .00 LOt. 2S0.83 VL 34,681 9AL

RP 208.T5 LAP -1,82 LOP 330.10 VP 27,149 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 798.9 $GR 581.5 SO3 100.4 iT IS.9 SR 26.9 IS S.S

RRT ",0357 RflF .U452 RTF "._04 CRT .3693 C_l ".5116 Ell ,4667

SO| 388.1 R23 -,0074 RI3 ,501t LSA 29.7 HSA 12.S SIA 1.2

GO| 799.5 3G2 580.7 THA 1?8.$5 ELI 29.7 EL2 11.4 ALF $2.79

FLIGHT TIME 90.00 ARRIVAL DATE AUG 31 197I

DISTANCE 248.358 EARTH TO MARS

2.65 AZL 91.85 HCA 79.27 SMA 242.74 [CC ,57742 |NC 1.8496 Vl 29.338

20.55 AZP 90.34 TAL 9.69 TAP 88.97 RCA 151.13 APO 334.38 V2 23.487

13,65 ZAC 97,42 ETC 278.88 LVI -1/.SOR¢ 59.850 GL "i1.94 GP -1.T9 ZAL 75.9? ZAP 173,51 ET3 196.07 ZAE 188.36 ETE

PLANETO¢ENTR|C CONIC

C3 30,733 VML 5.544 DLA -23.38 RAL 333.03 RAD 8647,3 VEL 12,274 PTH 7,22 VHP

LNCH AZMTH LNCN TIME L'I TIME INJ LAT

50.00 14 24 22 2757.38 -19.98

SO,DO 15 33 44 2372,89 -14.13

?0.00 17 2 9 2312,94 -8.32

80.0D 18 43 g 1981.20 -3.43

90.00 20 28 2? 1837,69 -1,31

1OO.D0 21 31 1 1433,67 -3,43

110.00 22 1 3R 1339.79 -8.32

DIFFERENTIAL CORRECTION8

TOE -.24R1 TRA -.6882 TC3 ,194? 2AU .0?20

ROE ".5218 RRA .1883 RC3 .DSR8 FAU .03?67

FDE -.0340 FRA ,3?44 FC3-1.0610 BSP 99?

8DE .3730 8RA ,8070 8C3 .1?$2 FSP 129

9.806 DPA -17.00 RAP 327.43 ECC 1.5098

INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

??.93 lgs.gs 134,13 13 10 19 175T,4 -t,89 81,52

66.85 201.28 128.24 16 16 3T 1572.9 1.83 43.48

4g,82 205,33 123.24 17 40 42 13|2.8 9.$3 3D.27

2?.64 208,34 1tg.88 19 21 11 981.2 8.83 T.O?

5.02 209.71 |18.23 20 39 S 857,? 10.32 344.04

349.00 208.54 119,68 21 53 |? 455,? 8.89 323,44

338.?4 205.53 123.24 22 24 16 359.S 5.85 313.13

ORBIT DETERMINATION ACCURACY

ST l?.l SR 27.2 $8 S.S

CRT ,6841CRS -,37D3 C3T ,4241

LSA 3D.0 MSA 12.9 SSA t,3

ELI 29,g EL2 11.6 ALF 62.85

MZD'COURS[ EXECUTION ACCURACY

SOT 816.g $GR 387,3 SO3 t08.0

RRT ",0369 RRF .0485 RTF -.3129

808 1009,2 R23 -.0093 Rt3 ,3137

$GI 917.3 882 596,9 THA 1?9,87
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCM DATE JUN 2 lgTt FLIGHT TIM_ 92.00 ARRIVAL DATE SEP 2 1971

HELIOCENTRIC CONIC

RL ISl.?| LAL .DO L0L 210.|$ VL

RP 206.72 LAP -t.R1 LOSt 351.37 VP

RC 60.633 GL -It,DR GP -I.84 ZAL

PLAN[TOCENTRIC CONIC

C3 28,838 VHL 5.370

LNCH AZMTM LNCH TINE

50,00 14 24 38

60.D0 ]5 34 39

?O.OO 17 4 $

40.DO 16 $1 23

90.00 20 32 35

tOO.DO 21 34 15

110.00 22 3 29

DIFFERENTIAL CC_RECTION$

TOE -.2416 TRA -.6571 TC3 .1840 BAU .0751

ROE -.5100 RRA .1931 RC3 .0623 FAU .03929

FOE -.0431 FRA .3846 FC3-1.1764 BSP 1037

BDE .5S42 ERA ,S849 BE) .1946 F6P 141

DISTANCE 211.$11 EARTN TO MAml

34.901GAL 2.66 AEL 91.83 HCA 80.14 INk 237.35 [CC ,$6336 [NC 1.0342 Vl lg. SIS

26.923 GAP SO,D3 AZP gO.3D TAL tO.D0 TAP 90.54 RC4 151.10 kPO 323,5R V2 26.491

?5.54 ZAP |72,50 EY$ 194.24 ZA[ 16?,05 ST2 12.44 ZAC 07,34 ETC 278.93 LV! -I?,Sl

OLA -23.95 RAL $32,66 flAO 6646,5 VEL 12.198 PTH 7.15 VHP 9.468 DPA -16,96 RAP 327,68 ECC t.4746

L-[ TIME [NJ LAT |NJ LONG INJ RT ARC INJ AZMTM |NJ TIN[ PO CST TIM INJ 2 LAT [NJ 2 LONG

1?31.S3 -18.84 ?6.80 104,76 134.54 15 10 11 1731.S -,TO 60,52

2547._9 -J3.05 05,35 200,10 120,46 16 J? ? 15A7,3 2.95 4Y,ES

2264.S0 "?,26 48.30 204,37 123.47 17 42 T 1284.5 6.70 28.77

1940.$4 -2.33 25.84 207,41 !19.70 19 23 52 948.5 9.9S 5.23

1622,13 -,17 3,03 206,6| I16.20 20 59 58 622.1 11,40 341.87

1423,01 -2,33 347.61 207,41 119.7e 21 S? SR 423.0 9,95 326.60

1331.32 "7,26 )17,22 204.37 126,4T 22 25 40 331.3 6,70 317.66

MID-COURSE EXECUTION ACCURACY C_61T DETERMINATION AccuRACY

$GT 833.1 6GR 592.7 SG3 116.2 6T 17.3 SR 27.4 S$ 6.0

RRT -,0396 RRF .052D RTF -,5210 CRT .6576 CRS -,4213 CST .3813

SOB 1022.5 R23 -,0103 R13 ,5218 LSA 30,2 HSA 13.1SSA 1.3

SGI 633,8 SO2 591.6 THA 176.75 ELI 30.2 EL2 !!,8 ALP 63.03

LAUNCH DATE JUN 2 1971 FLIGHT TIME 94,00 ARRIVAL DATE SEP 4 1971

HELIOCENTRIC CCNIC

RL IS1.72 LAL .DO LOL 250.8) VL

RP 206.70 LAP -1,80 L_ 332.68 VP

NC 81.486 GL -12.06 GP -1.86 ZAL

PLANETOCENTRIC CONIC

C3 _7.|23 VHL 9o2DS

LNCH AZHTH LNCH TIHE

50.00 14 24 48

GO.Q0 15 35 31

70.00 17 3 54

80.00 18 54 41

90.00 20 36 52

lOO,O0 21 37 32

tlO.O0 22 5 20

DIFFERENTIAL CORRECTIONS

TDE -.2333 TEA -,6469 TC3 .2116 BAU .0802

ROE -.4989 ERA .ISBO RC3 .0647 FAU .04103

FOE -,0532 FRA .3950 FC3-1,3096 RIP 106?

ROE .5508 ERA ,673? BC3 .2213 F6P tS4

DI8TANCE 254.223 EARTH TO MARS

34,313 GAL 2.67 AZL 91.82 HCA 81,61 8MA 232.53 (CC ,$3027 INC 1.8188 Vl 29.366

26,710 GAP 19.53 AZP 90.26 TAL 10,13 TAP 92.13 RCA 151.08 APO 313.98 V2 26.494

76.09 ZAP 171.47 ET9 192.85 ZAE 167.59 (TE 11.32 ZAC 9?.25 ETC 278.97 LVi -17.82

DLA -24.3] RAL 332.27 RAD 6643.9 VEL 12.128 PTH

L-! TIME INJ LAT

2710.34 "17.73

2522.30 -11.96

2256.37 -6.20

191S.12 -1,23

1586.52 .98

1390.59 -1,23

1303,39 -6.20

7,10 VHP 9.144 DPA -16.93 RAP 327.92 [CC 1,4464

INJ LONG INJ RT ARC INJ AZNTH INJ TENS PO CST TIM INJ 2 LAT INJ 2 LONG

75.71 103.64 134.91 15 9 59 1710.3 .47 S9.SS

64,09 198.96 128.77 16 17 33 |322,3 4.OR 4S,OS

46.83 203.24 123.65 17 43 30 1256.6 7.75 27.26

24.06 206.32 119.83 19 26 37 916.1 10,99 3.38

1,05 207,56 118,26 21 3 19 586.3 12.45 339.89

345,43 206.32 119,61 22 O 43 390.6 I0,99 324.75

333.74 203.24 123.65 22 27 3 303.4 7.75 316,20

MID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 831,1 SGR 597.8 SO3 125.0 ST 17.4 SR 27.7 S$ 6.$

RRT -,0422 RRF ,0560 RTF -.3346 CRT .6500 CR8 -.4725 CIT .3375

SGB 1040.0 R23 ",0116 R!3 ,5355 LSA 30.4 NSA 13.4 SSA 1.4

SOl 851,8 602 396,7 THA 176.66 ELl 30.4 EL2 12,0 ALP 63.26

LAUNCH DATE JUN 2 1971 FLIGHT TIN( 96.00 ARRIVAL DATE SEP 6 1971

H(LIOCENTNIC CONIC

RL 151.72 LAL .DO LOL 2S0.6) VL

RP 208,4S LAP -J,?9 LC_ 333,9I VP

RC 62.3R6 GL -|E,ET GP -1,64 ZAL

PLANETOC¢NTRIC CONIC

C3 25,374 VHL 3,057

LNCH AZHTH LNCH TIME

SO.DO f4 64 55

SO,00 13 36 18

70.OO 17 ? 43

SD,DD 18 56 I

90.0O 2O 41 19

IOO.DD 21 40 S$

ISO,OO 22 ? 9

DIPPERENT IAL CORRECTION6

TOE ",==41 TRA -.i340 TC3 ,23Yl |AU .Ol4)

ROE ".4814 ERA ,1131 lC3 ,O6il FAU ,04261

FOE ",OS4S FRA .AO46 FCS-I.4SID |$P |06)

aDS .3377 IRA .Rill IC) .2447 FIP |il

DISTANCE 257.264

34.175 GAL 2.69 AZL 91.60 HCA 83,06 SMA

26,300 reAP |9.03 AZF 90,22 TAL ID,68 TAP

?4.62 ZAP 170.43 ETS 161.?4 ZA[ 167o29 [TE

EARTH TO MARS

226,21 [CC ,33806 INC 1.8035 Vl 29,$86

93.74 RCA ]31.06 APO 306,37 V2 26.4R6

10.28 ZAC 97.17 ETC 2?R.Ot LV| -l?,12

DLA "24.47 RAL 331.81 RAO 664S.2 VEL 12,064 _TH

L-I TIME INJ LAT

2SR1.83 -16.6S

2497.97 -|0.95

222R,20 -5.1?

1|R3,38 ",IS

1550.83 E,]3

1358.46 -*tS

I_?S.O2 "S,I?

?.O$ VHP 6.832 DPA -16.9I RAP 328,15 [CC 1,4209

INJ LONG INJ RT Ale INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

?4,68 162,54 135.24 15 9 42 1687.B 1,60 56,61

62,96 197.84 129,03 I6 |7 56 1498.0 5.12 44.88

45.38 206,14 123.81 IT A4 52 1229.2 8,77 25.62

22,30 203.26 119,6i 19 29 2S 884,0 12,01 1.54

359.08 2OI,5E 118.21 2I T tD 550.8 13.49 337,78

343.66 205,86 119.R0 22 3 31 3S$,S 12.D1 328.RI

334.30 202,I4 123,$1 62 2S 25 276.0 S,T? $14.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT RSS,R 3DR 606,4 SG3 134,3 ST 1?.4 8R _?,S || S,S

RRT "*0497 RRF .OSO| RTF "*_*SO CRT .641Z CR8 ".9|J$ C8! ,28|9

|GD IOS5,i R23 ".D121 R13 .5460 LSA 30.8 NIA |3,6 $|A 1,4

IGt 647,? 812 IDI,2 TNA 176.46 ELl 30.5 EL2 12,2 ALP 63,62

LAUNCH DATE JUN | ttTt FLIGHT TIME 68.00 ARRIVAL DATE IEP I I676

HELIOCENTRIC CONIC

RL |$1.72 LAL .DO LOL E|D,l| VL

RP 206,S? LAP -|,71 LOP 33|.18 VR

RC 63,376 GL -It,46 GP -1.96 ZAL

PLAN2TOCENTRIC CONIC

C3 24,160 YHL 4,016

LNCH AZMTH LNCH TIME

RO.O0 14 |4 $l

60,00 13 3? I

?0,00 17 t Ri

ID,O0 11 | El

90.00 20 43 IS

100o0D 21 44 IT

tID.O0 22 8 33

OIFFERENTIAL CORRECTIONS

TO[ -,2170 TRA -,SES| TC3 ,2644 |AU .0661

R0[ -,4?64 ERA ,1764 RC3 .066? FAU ,0446T

FDE ".0?66 FRA .4153 FC3-1.6071 BSP 113G

606 .5264 BRA .6510 6C3 .2?34 FSP 184

OIITAMC[ 260,410 EARTH TO MAR1

)4,DIS GAL |.?D AZL 61.TR MCA 04.33 8MA 224.33 ECC ,32373 INC I,TII3 VI ll,3SS

|6,316 GAP 11.33 AZP 90,11 TAL I|,DD TAP RS.3S RCA 131,03 APO 297.62 V2 26,4t6

74.14 ZAP 1t9,)? ST8 160,13 ZA[ liT,D6 [TE 0,30 ZA¢ g7,06 [T¢ 27R,05 LV! -I?,61

OLA "25.03 RAL 331,41 RAD |644,0 V[L ||0006 PTM

L-I TIME INJ LAT

!111.03 -ll.51

24?4.)4 -6,03

!101,43 "4.16

IISI.II ,I)

13|3,07 ),26

1311.13 .03

I|46,27 "4,16

?.00 VMP ).333 DPA -16,39 RAR 323.36 [CC 1.3971

INJ LONG INJ RT A6C |NJ AZMTH INJ TIM_ PO C6T TIH INJ 2 LAT INJ 2 LONG

7),60 101.46 133.54 15 6 62 1606.D 2.6R 3?,?0

I1,?1 1i6.73 126.2R 16 16 13 1474,3 i.l$ 43,Y4

41,61 |OI,DT I_),93 l? 46 12 lEO2,) 9.?Y 24.)R

I0,63 804.83 111,64 19 32 |? 632,2 13.01 31R.70

)|T.00 203.53 III,tD 21 ll I1 StS.I 14,31 )33.66

141,92 204.2) 110,84 22 R 23 326,6 13.01 32],0?

332.00 201,07 123,03 22 29 43 249.3 9,?7 313,31

MID-COURSE EXECUTION ACCURACY ORRIT OETERMINATION ACCURACY

SGT 683,3 SGR 606.7 SG3 144.3 6T 17,5 SR 23.I $S ?,0

RRT -.0480 RRF ,064g RTF -.3346 CRT .633D CRS -,3711 CIT .1411

SGB 1071,6 R23 -.0136 R13 .5560 L6A 30.8 MSA 13,S SSA 1,4

661 664.2 SG2 603.4 THA 176.3D ELI 30,? EL2 12.4 ALP $3,92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DAY[ JUN 2 1971 FLIGRT TIME IOO.O0 ARRIVAL DATE $EP 10 1171

HELIOCENTRIC CONIC

RL 151.?Z LAL ,00 LOt. 250.93 VL

RP 208,$8 LAP -l.?? LOP 53S,45 VP

RC 64.414 GL -1_.65 GP -_,05 ZAL

PLANETOCENTRIC CONIC

C3 29.894 VHL 4.785

LNCH AZNTH LNCH TIME

50.00 14 24 55

6O,OO 15 37 40

70,00 17 al 14

60,00 19 4 52

90.00 20 50 45

100.00 21 4? 44

110,00 22 10 40

DIFFERENTIAL CCRRECTION$

TOE -.2094 TRA -.9159 TC3 ,2917 BAU ,0g18

ROE -.4669 RRA .1739 RE3 .0701 FAU .04996

FOE -,0699 FRA .4257 FC3"I,7?S7 B8P 1167

BDE .5135 BRA .6400 BE3 .3000 FSP 201

DIITANCE 263,977 EARTN TO NAR6

33.889 GAL 2.78 AZL 91.77 HCA 95.92 SNA 220.82 ECC .31615 IN¢ I.TT3Z Vl 29.381

26.139 GAP IS.O? AZP 90.14 TAL 11.35 TAP 96.9? 9CA 151.01 APO 290.63 V2 26.496

?3.64 ZAP 1U.28 [TS 190.11 ZkE 196.90 ETE 8.37 ZAC 97.00 ETC Z79.08 LVI -IT.SO

DLA -29.39 RAL 330,98 RAO 6144,1 VEL 11. 953 PTH 6,95 VHP 8.145 DPA -16.88 RAP 326. SG ECC 1.3798

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ Z LAT INJ Z LONG

2945.01 -14.56 72.73 190,41 135.81 13 S 5S 1645.0 3.75 55.82

2451.45 -8.94 90.58 195.99 129.46 19 18 31 1451.5 7.15 41.63

217S.37 -$.19 42.61 200.09 124.02 17 47 30 1176.4 10.73 22.98

1820.70 2.00 18.82 203.24 119.80 19 35 13 820.7 13.97 35T.87

1479.18 4.49 355.04 204.58 !17.96 21 15 25 479.2 15.52 333.50

1295.1? 2.00 340.19 203.24 119.80 22 9 19 295.2 13.97 319.24

1223.19 -3.16 331.53 200.03 124.02 22 31 3 223.2 10.73 311.90

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 895,5 SC, R E1O,6 SG3 155.0 ST 17.5 SR 28.3 Is 7.4

RRT -.0522 RRF .0199 RTF -.5634 CRT .6245 CRS -.615A CST .2051

SGB 1086,3 R23 -,0154 R13 ,5646 LSA 31,0 NSA 14.I S$A 1,5

SO1 899.5 SO2 609.1THA 176.24 ELI 30.8 EL2 12.6 ALF 64.29

LAUNCH DATE JUN 2 1971 FLIGHT TIME 102,00 ARRIVAL DATE SEP 12 1971

HELXOCENTRIC CONIC DISTANCE 267.025 EARTH TO MARS

RL 151.72 LAL .00 LOL 2S0.23 VL 33.759 GAL 2.74 AZL 91,76 HCA 86,89 SNA 217.64 [CC .30629 INC 1.7581 Vl 22.366

RP 206.69 LAP -1.76 LOP 337.72 VP 25.970 GAP 17.6! AZP 90.10 TAL 11.71 TAP 98.60 RCA 150.98 APO 284.30 V2 26.495

RC 65.512 GL -12.92 GP -2.11 2AL 73.14 ZAP 197.18 [TS 189.50 ZA[ 169.80 ST[ 7.46 ZAC 98.92 [TC 279.11LVi -l?.?l

PLANETOCENTRIC CONIC

C3 21.736 VHL 4.962 DLA -25.73 RAL 330.51 RAD 963.6 VEL 11.905 FTN 6.9] VNP 7.999 DPA -19.88 RAP 328.73 [CC 1.3577

LNCH AZMTH LNCN TIN[ L-| TIME ZNJ bAT INJ LONG INJ RT ABC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 94 49 2624.79 -13.37 71.83 189.39 139.05 15 9 SO 1624.7 4.77 59.97

60.00 15 38 14 2429.29 -7.98 SB.SO 194.96 |29.64 16 18 44 1429.3 8.11 41.59

70.00 17 12 55 2150.95 -2.19 41.Z9 199.0! 124.09 17 48 46 1t50.9 11.69 21.60

80.00 19 8 23 1789.56 3.05 17.11 202.28 119.72 19 38 12 789.6 14.92 356.04

90.00 EO 55 49 1443.03 5.58 353.01 203.67 117.77 21 19 32 443.0 16.50 331.31

100.00 21 51 15 1264,02 3,05 338,48 202.26 119,72 22 12 19 264.0 14.92 317,41

110.00 22 12 21 119?.7? -2.19 330.20 199.01 124.09 22 32 19 197.8 11.86 310.52

DIFFERENTIAL C(_RECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1929 TRA -.5970 TCS .3371 |AU .1001 6GT 904.3 $GR 914.2 $03 166.3 ST 17.0 SR 28.5 SS T.8

ROE -.4599 RRA .1695 RE3 .D709 FAU .04915 RRT -,0608 RRF .D749 RTF -.3919 CRT .602g CRS -.6495 CST .1986

FDE -./025 FRA .4378 FC3-1.9577 BBP 1064 9GB 1093.S RES -.0083 913 .5931 LSA 30.9 NSA 14.2 SSk 1.5

BOE .4986 BRA .6209 BE3 .3445 FSP 220 901 905.9 SO2 612.1THA 175.64 EL| 30.7 EL2 12.8 ALF 05.6?

LAUNCH DATE JUN 2 1971 FLIGHT TINS 104.00 ARRIVAL DATE JEP 14 1971

HELIOCENTRIC CONIC DISTANCE 270.454 EARTH TO MARS

RL 151.72 LAL .00 LOL 250.83 VL 93.938 GAL 2.76 AZL 91.74 NCA 88.15 SEA 214.75 ECC .2g710 INC 1.7430 Vl 29.3G6

R, 206.71 LAP -1.74 LOP 398.99 VP 25.809 GAP 17.15 AZP 90.06 TAL 12.08 TAP 100.23 RCA 150.95 APO 276.56 V2 26.493

RC 66.667 GL -12.99 GP -2.1? ZAL 72.84 ZAP 166.09 ETS 188.97 ZA[ 166.77 ETE 6.58 ZAC 96.84 [TC 27g.13 LVI -17.75

PLANETOCENTRIC CONIC

C3 20.684 VNL 4.548 DLA -26.07 RAL 330.04 RAD 9643.1VEL !1.661PTH 6.88 VHP ?.?03 DPA -16.89 RAP 326.69 ECC 1.3404

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 14 34 2605.30 -12.92 ?D.g? 188.40 136.27 15 8 O 1605.3 5.74 55.15

60.00 15 39 45 2408.00 -7.06 58.46 193.66 129.78 16 18 53 1408.0 9.03 40.51

TO.DO 17 14 33 2126.36 -1.25 40.00 198.04 124.13 17 49 59 1120.4 12.55 20,25

BO.0O 19 11 56 1758.92 4.02 15.42 201.35 119.60 19 41 15 758.9 15.93 354.22

go,Do 21 I 8 1409,75 8.72 350.98 202.80 !t7.53 21 24 35 406.? 17.47 529.00

laD.DO 21 54 48 1233.39 4.00 336.79 201.35 119.80 22 15 21 233.A 15.83 315.59

riO.D0 22 t3 59 1173.18 -1,25 328,92 190.04 124.13 22 33 32 173.2 ]2.55 3D9.17

DIFF£RENTIAL CDRR2CTION6 MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

TDE -.leO/ TRA -.5905 TC3 .3592 BAU ,1013 SGT 921.4 SGR 917,4 SG3 178.5 ST 17.2 SR 28.$ $$ 1.2

ROE -,4313 RRA ,t|53 RC$ ,0714 FAU ,05155 RRT -,0911RRF ,U81O RTF -,!.,12 CRT ,5977 ¢_S -,692_ C$T ,1980

FD[ -.1190 FRA .4473 FC3-2.1S?? |SP 1157 602 1109,1 R23 -.0137 R13 .5926 LSA 31,2 NSA 14.4 $SA 1.4

60[ .46go ERA .1132 2C$ ,3665 FBP 238 SGI 922.9 SG2 615,2 THA 175.64 ELI 30.9 EL2 12.8 ALF 65.86

LAUNCH DATE JUH 2 1971 FLIGHT TIME IO8,OD ARRIVAL DATE $EP t6 1971

HELIOCENTRIC CONIC DISTANCE 273,955 EARTH TO MARS

RL 151.72 LAL .00 LOL 250.83 VL 33.524 GAL 2.78 AZL 91.73 HCA 09.42 SHA 212.15 ECC .286§5 INC 1.7280 VJ 29.366

RP 206.73 LAP -1.73 LOP 340.26 VP E$.$57 GAP 16.71 AZP gD.02 TAL 12.44 TAP 101.86 RCA 150.92 APO 273.34 V2 26.489

RC 67.877 GL -13.14 GP "2,24 ZAL 72,13 ZAP 164.gl ITS 158.53 ZAE 166.21 ETE 5,71 ZAC 96.75 FTC 279.16 LVl -IT,71

PLANETOCENTRIC CONIC

C3 19.727 VHL 4.441 DLA -28.40 RAL 329.36 RAD 6642.T VEL 11.221 PTH 6.84 VHP ?.448 DPA -16.91 RAP 329.04 ECC 1.3247

LNCH A2NTH LNCH TIH[ L'I TINS INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TZNE PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 14 2A 19 2S86.69 -11.7D 7D.15 127.44 156.45 15 ? 26 1586.7 6.67 $4,3G

60.00 16 39 11 238?.$4 "6.17 57,47 192.70 129.91 16 19 5g 1387.5 g.92 39.51

70.00 17 16 ? 2102.96 ".35 38.76 197.09 124.15 17 51 g 1102.6 13.40 18*94

80.00 19 15 39 1728.73 5.10 13.75 200.46 119.46 lg 44 22 726.7 16.71 352.41

go.o0 21 G 40 1370.06 7.8? 348.88 201.g7 117.25 21 29 36 370.1 18.41 326.81

100.00 21 58 29 1209.20 5.10 355.12 200.46 ]19.46 22 18 28 203.2 16.71 313.78

110.00 22 15 33 1149.38 -.35 327.67 197.09 124.16 22 34 42 149.4 13.40 307.86

DIFFERENTIAL CORRECTION6 RID-coURSE EXECUTION ACCURACY ORDIT OETERMINATION ACCURACY

TO[ -.1835 TRA -.5830 TCS ,3838 BAU .1029 SGT 936.6 SGR 620.2 $G3 1gl.6 ST 17.3 SR 2B.8 $S 8.T

RDE -.4431RRA .1614 RE3 .D712 FAU .05412 RRT -.0659 RRF .0871RTF -.5g29 CRT .$913 CRS -.7269 C$T .0g66

FOE -.1356 FRA .45?6 FC3-2.3?51DSP 1216 SOB 1129.4 923 -*0179 913 .5g46 LSA 31.4 NSA 14.6 SSA 1.6

BDE .47g5 BRA .6049 BC3 .3g03 FBP 2sg $01 938.2 SG2 617.6 THA 175.58 (LI 31.0 EL2 13.0 ALF 66.00
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN E 1971 FLIGNT TIME 108.00 ARRIVAL DATE SET ]l liYl

NELIO¢ENTDI¢ COqlC DISTANCE 2T?.521

RL IS1.?2 LAL .DO LOL 250.63 VL 39.41? GAL 2,80 AZL 91.?1 HCA 90.69 SNA

RP DOS.?7 LAP -1.71 LOP 34t.$3 VP _3.$13 GAP 16.27 AZP 69.98 TAL 12.81 TAP

RC 68.140 GL -16.28 GP -2.31ZAL ?I.GZ ZAP 163.75 ETS 188.13 ZAE 166,93 ETE

PLANETOCENTRIC CONIC

C3 18,DS4 VNL 4.342 DLA "26.72 RAL _.9.0? RAO 6642,3 VEL 11.784 PTN 6,81 VHP

LNCH AZNTH LNCH TIME L-I TINE IN] LAT

90.00 ]4 24 D 25U.90 -ID,82

60.00 19 39 33 238?°94 -S.31

?O.OO I? I? 37 20M),60 .53

80.00 18 19 ]2 1696,01 6,09

90.00 21 12 48 1332,78 9,03

100.00 22 2 4 1173.48 6.09

110.00 22 ]7 3 I]26.42 .53

DIFFERENTIAL C(_RRECTION$

TOE -.17?8 TRA -,5747 TC3 .4093 BAU .1047

ROE -.4353 RRA ,1576 RE3 ,O?O3 FAU .05683

FOE -.1931 FRA ,4682 FC3-2.6099 BSP 1260

8DE .4701 6RA ,$959 BE3 .4153 FSP 280

EARTH TO MARS

208.74 [CC .2DOS7 INC 1.7130 V] 28.$68

103,5D RCA 150.89 APO 266.56 V2 28,485

4,83 ZA¢ 96.67 [TC 279.17 LVI "!?.67

?,202 DPA "16.94 RAP 329.16 (CC 1.5105

IN] LONG IN] fit ASC IN] AZMTN [NJ TIME PO CIT TIN IN] 2 LAT IN] 2 LONG

19.38 ]86.5l 134.62 16 6 49 1568.9 7.56 53.61

36.32 191.76 130.01 16 19 ! 1367.9 10.76 38,54

37,36 196.17 124.15 17 52 17 1079.6 14.22 17.86

12.11 ]99.81 ]19,28 19 47 31 699.0 17.56 350.62

346.75 201.19 116,91 21 34 59 332.8 19.34 324.47

333.47 199.81 119.29 22 21 38 173.5 17.56 311.96

326.48 I96.17 /24.15 22 35 50 12E.4 ]4.21 308.58

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 949.7 SGR 622.7 963 205.5 8T 1T.3 6R 26.9 86 9.3

RRT -,0698 RRF ,0936 RTF -.sgs? CRT .5632 CRS -.TST6 CST .0806

SGB 1135.6 R23 -.0211 R13 .5976 LSA 31.6 NSA 14.8 69A 1,T

$61 951.4 SG2 620.1 THA 175.44 ELI 31.1 EL2 13.1 ALF 86.30

LAUNCH DATE JUN 2 1971 FLIGMT TIME 110.00 ARRIVAL DATE 8EP 20 1971

NELIOCENTRIC CONIC

RL 151,72 LAL .DO LOL 250.83 VL

RP 206.81 LAP -1,70 LOP 342.79 VP

RC ?0.455 GL -13.42 GP -2.38 ZAL

PLANETOCENTR]C CONIC

C3 18.059 VHL 4.230

LNCH AZNTH LNCH TIME

50,00 14 23 38

60.00 15 3g 51

?O.O0 17 19 3

eO.O0 19 22 55

90.00 21 19 18

100.00 22 S 46

110.00 22 18 29

OIFFERENT|AL CCRRECTIONI

TOE -.1716 TRA -.$659 TC3 .4354 |AU ,1064

RDE -.4276 RRA .IS40 RE3 .0697 FAU .03971

FD[ -.17]8 FRA .4789 FC3-_.6024 lip 1292

BOE .4610 BRA ,$864 BC3 .4406 FIP 304

DISTANCE 281.144

33,318 GAL 2.81AZL 91,70 MCA 91.96 8HA

25.377 GAP 15.85 AZP 89.94 TAL 13.17 TAP

71.12 ZAP 162,56 ET9 187.79 ZAE 167.11ETE

EARTH TO MARS

207,55 ECC .2?314 ZNC 1.6980 Vl 29.388

105,13 RCA 150.86 APO 264.24 V2 28,480

3.94 ZAC 96.59 ETC 279.19 LVI -17,62

DLA -27.02 RAL 3_8.58 RAD 6642.0 YELl1. 731 PTH 6.78 VHP 6.966 DPk -16.99

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZHTH IN] TIME PO CST TIN

2391,96 -9.98 68.64 185.62 136.77 15 6 10 1552.0

2349.21 -4.49 59.62 190.85 130.09 18 19 0 1349.2

2057,52 1.38 36.41 195.29 124.13 17 53 20 1057.5

I869.80 T.06 10.48 198.79 119.09 lg SO 44 669.8

1294.59 10.20 344.56 200.47 116.52 21 40 SO 294.6

1144.27 7.06 331.83 198.79 119.09 22 24 51 144.3

1104.34 1,38 323.32 195.29 ]24.13 22 36 54 104.3

MID-COURSE EXECUTION ACCURACY

SGT 961.2 6GR 624.9 363 820.2

RRT -.0740 RRF .1006 RTF -.39S9

8GB 1140.5 R23 -.0244 R13 .DOll

361 963.1 962 121.9 THA ]75.27

RAP 329.26 [CC 1.2972

IN] 2 LAT IN] 2 LONG

8.40 52.8G

11.56 37.81

15.00 16.43

18,38 348.83

20.25 322.04

18,38 $10,20

]5.00 305.34

ORBIT DETERMINATION ACCURACY

ST 17.3 9R 29.1 IS D,6

CRT .5748 CRS ".7646 CST .0276

LSA 3l.B NSA 14,9 65A ].7

ELI 31,1 EL2 13.2 ALF 68.88

LAUNCH DATE JUN 2 J971 FLIGHT TIME !12.00 ARRIVAL DATE 8EP 22 1871

NELIOCENTRIC CONIC

RL 1$1.71 LAL ,00

RP 206.87 LAP -].66

RC 71.818 GL -13.54

PLANETOCENTRIC CON|C

C3 t7.333 VHL 4,163

LNCH AZMTH LNCH TIME

S0.00 14 23 12

60.00 15 40 4

70.00 17 20 24

80.00 ]9 26 39 1641.13 D.OO

gO.DO 21 26 24 1255.00 11,39

IOO.OO 22 9 31 1115,80 8,OD

110.00 22 19 30 1093.]8 2.18

D|FFERENTIAL CCIqRECT|ON6

TOE -.liSA TRA -.3969 TC3 .A6]] 6AU .1000

ROE -.4208 RRA .ISOS It3 .DIS4 FAU .06275

FO[ -.1917 FRA ,4895 FC3-S.1944 liP 1316

SO[ .4521 IRA .5799 DE3 .4869 F|P 329

DISTANCE 284.820 EARTH TO MAR6

LOL 290.83 VL 33.Z14 GAL 2.83 AZL 91.86 NCA 93.23 IMA _03,33 [¢C .26621 INC 1.6930 VI 21.318

LOP 3A4.06 vP E3.248 GAP 15.43 AZP 89.91 TAL 13.33 TAP 106.76 RCA 150,83 APO 260.20 V2 26.474

GP -2.45 ZAL 70.62 2AT 161.34 ETS tOT.49 ZAE 167.37 ETE 3.01ZAC 96.50 ETC 279.19 LVI -17.36

DLA -E?,SI RAL 328,09 RAD 6641.8 VEL 11,720 PTN 6.73 VHP 6.739 OPA -17.04 RAP b29,34 ECC 1.2033

L-I TIN[ IN] LAT IN] LONG IN] fit ARC IN] AZNTN IN] TIME PO¢ST TIN [NJ 2 LAT IN] 2 LONG

Z$33.97 -D,I6 DT.93 184.75 ]38.89 IS S 27 1335.9 9.20 3E.16

2331.39 -S,?t 54.7? 189.90 I80.16 16 18 55 1331.4 12.32 36.71

2036.38 2.IS 39.30 194.43 124.09 17 54 20 |036.4 15.74 13.23

8.88 190.01 118.98 ]9 54 O 641.! |9.16 347.06

342.26 ]99.79 116.06 2] 47 19 253.0 21.16 319.49

330.25 196.01 118.06 22 28 7 115,6 19,16 308.43

324.22 194.43 124.09 22 37 53 83.2 15,74 304.15

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 971.2 SOR 626.7 SO3 233.9 ST 17.2 $R 29.2 SS 10.4

RRT -,0?90 RRF ,IU64 RTF "._+_20 CRT .5654 CN8 -.4091 Ell -.UU_U

SGB 1156.9 R23 ".O2T5 Ri3 .6044 LSA 32,0 MSk 15.0 iDA 1.1

SO1 973.4 SG2 $23.4 TNA 175.04 ELI 31.2 EL2 13.3 ALF IT.it

LAUNCH DATE JUN 2 1971 FLIGNT TINE 114.00 ARRIVAL ORTE SEP 24 1971

HELIOCENTRIC CONIC

RL 151.?E LAL .00 LOL 250.03 VL

RP 206.83 LAP -I.66 LOP 349.33 VP

RC 73.220 GL -13.65 GP "2.$3 2AL

PLANET_ENTR]¢ CONIC

C3 18.960 VHL 4.083

LNCN AZMTN LNCH TIME

30,00 14 22 42

80.00 ]5 40 ]3

?0.00 17 21 40

60.00 lg 30 26

90.00 21 34 27

tO0.O0 22 13 19

110.00 22 81 6

D/FFERENT 1AL COqRECT]ON8

TDE -.1388 TRA -.3460 TC3 .4897 8AU .1082

RDE -,4141RRA .1473 RC3 .0631FAU .06802

FD£ -.213_ FRA .50]] FC3-3,4287 BSP ]339

DOE .4438 BRA ,5674 BE3 ,4899 FSP 35?

DISTANCE 26D.343

$3.]37 GAL 2.83 A2L 91,97 NCA 94.49 SNA

85.126 GAP 15,03 AZP 8g,D? TAL 13,89 TAP

70.14 ZAP 160,11 ET$ IS7,22 ZAE 187.70 ETE

EARTH TO NAR3

203.72 [CC .23976 INC 1.6679 Vl 29.3G8

]06.35 RCA 190,80 APO 256.64 V2 28.466

2.04 ZAC 96,42 ETC 279,20 LV| -17.49

DLA -27.$9 RAL 327.61RAD 664].3 VEL 11,692 PTN 6.73 VHP 6,$20 DPA -J?.]O RAP 329,39 ECC 1.2743

L-] TIN[ IN] LAT |NJ LONG [NJ RT A$C IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2520,65 -8.43 67.30 183.91 137.00 13 4 43 1520.7 g.96 51.54

2314.40 -2,96 53.96 ]89,]3 ]30,_1 ]6 18 47 1314.5 13,D4 35.86

2018.16 2,99 34.23 193.61 124.04 17 35 16 1016.2 16.44 14,08

1613.04 8,g2 ?.30 197.26 118,61 Ig $7 19 6]3.0 19.91 345.31

1213,11 12,63 339,8] ]99.19 115.51 21 94 40 213.1 22.08 318,76

1087.$1 6.92 328.6T 197.2_ 118.6] 22 31 29 67.5 19.9! 306.66

1062.98 2.95 323.16 193.61 124.04 22 38 49 63,0 16.44 303.00

MID-COURSE EXECUTION ACCURACY OROIT OETERN|NATZON ACCUR4CY

3GT 979,9 3OR 628,3 8G3 252.? ST 17.2 SR 29.3 86 11.0

RRT -.0640 RR_ ,1168 RTF -.6042 CRT .556? CR8 -,8310 CST -.0302

SOB 1164.D R23 -.0314 R13 .6070 LSA 32.3 MSA tS.! $8A 1.g

$G1 982,3 362 624,6 THA 174.82 ELI 31,2 EL2 13.4 ALF 67.34
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 2 |ST1

HELIOCENTRIC CCNIC

RL 151.72 LAL '.OO

RP 20?.DO LAP "1.G4

RC 74,183 GL -13.75

PLANET_ENTRIC CONIC

C3 tG.O62VHL 4.006

LNCH AZMTH LNCM TIN[

5O.OO 14 22 10

GO.DO 15 40 17

TO.D0 17 22 50

80.00 19 34 14

90.00 21 44 0

100.00 26 17 6

110.00 26 62 IG

FLIGHT TIM_ !18.00 ARRIVAL DATE 3EP 28 IDTI

DISTANCE 292.309 EARTH TO MARS

LOL 250.83 VL 35.053 GAL 2.87 AZL 91.65 HCA 95.7S SNA 2DE,D4 ECC .25575 INC 1.6528 VI 29.$Qa

LOP 346.60 VP 25.000 GAP 14.63 AZP 59.83 TAL 14.24 TAP 110.00 RCA 150.77 APO ES3.SS V2 26.458

GP -2,61ZAL 69.65 ZAP 1_.84 ET3 106.97 ZA[ 188.10 [TE t.OO ZAC 96.34 ETC 279.20 LVI -17.41

OLA -E?,85 RAL 327.13 RAO 6641,0 VEL 11.666 PTH 8.70 VHP 6.310 OPA -IT.18 RAP $29.42 ECC 1.2643

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

2505.29 -?.?1 65.69 IS3.1O 137.10 15 3 ST 1508.3 10.67 50.92

2298.50 -2,26 53.19 188.32 130.25 16 IS 36 1298.S 13.72 35.05

1996.96 5.69 33.24 192.82 123.96 17 56 ? 997.0 17.10 12.98

1385.56 9.82 5.?5 196.55 118.34 20 0 39 505.6 20.62 343.58

1167.05 13.97 337.09 198.67 114.84 22 3 28 I07.I 23.02 SI3,?I

1050.05 9.02 327.12 196.55 118,34 22 54 45 80.0 20.62 304.93

1043.77 3.69 322.16 192.82 123.98 22 50 40 43.8 17.10 301.90

DIFFERENT | AL CCRRECTIONli

?DE -.IS38 TRA -.5390 TC3 .SOBS 8AU .1099

ROE -.4077 RRA .1442 RC3 .0590 FAU .06944

FOE -.2354 FRA .5150 FE3"3.7426 ASP ISS?

BD( .4358 6RA .5580 6C3 .5119 FSP $86

HID-COURSE EXECUTION AccuRACY

SOT 986.9 SGR 629.6 SO3 270,5

RRT -.0897 RRF .1257 RTF -,SOS?

5GB 11T0.S R23 -.0350 RI3 .6090

501 989.6 862 625.4 THA 174.54

LAUNCH DATE JUN 2 1971 FLI;NT TIHE 118.00

HELIOCENTRIC CONIC

RL 151.72 LAL .O0

RP 207.08 LAP -1.65

RC 76.180 teL -15.83

PLANETOCENTRZC CONIC

C3 15.505 VHL 3.938

LNCH AZNTH LNCH TIME

SO.GO 14 21 38

GD.DO 15 40 18

?O.OO 17 23 54

80.00 19 38 8

go.oo 21 56 44

100.00 22 EO 55

!10.00 26 23 20

ORBIT DETERMINATION ACCURACY

8T 17.1 SR 29,4 $3 11.7

CRT .5477 CR8 -.8492 CST -.053R

LSA 32.5 MSA 15.2 $8A 1,9

ELI 31.2 EL2 13.5 ALF 68.01

ARRIVAL DATE SEP 28 19?1

DISTANCE 296.114 EARTH TO MARS

LOL 250,83 VL 32.978 GAL 2,88 AZL 91.64 HCA 97.02 8MA 200.§0 [CC .24816 INC 1.6377 Vl 29.366

LOP 34?.66 VP 24,897 GAP 14,25 kip 09.80 TAL 14,59 TAP 111.61RCA 150.75 APO 250.26 V2 26.446

GP -2.70 2AL 69.20 ZkP 157,55 [TS 186.75 ZA[ 168.57 ET[ 359.87 ZAC 96.26 ETC 279,19 LVi -17.32

OLA -28.99 RAL 325,66 RAD 8640.8 VEL 11.843 PTH 6.85 VHP 8.108 OPA -17.2? RAP 329.43 ECC 1.ES52

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

2492.79 -7.04 58.11 182.33 137.18 15 3 8 1492.8 11.34 90.33

2203.45 -1,60 52,47 187.54 130.27 16 16 21 1283.5 14.35 34,26

IS?S.78 4,38 32.29 102.05 123.91 17 56 52 578,8 17.71 11,84

1558,74 |0,68 4.23 195.87 118.08 20 4 2 5SS.? 21.30 341.88

1111.45 15.53 333.76 198.29 113.93 22 15 15 111.5 24.OT 309.98

1033.21 10.66 325.59 195.87 118.05 22 38 8 33.2 21.30 303.25

1025,59 4,38 321.21 192,05 123.91 22 40 26 25.6 17.71 300.85

DIFFERENTIAL CCRRECTION8

TOE -.1487 TRA -.5301 TC3 .5289 BAU .1102

ROE -.4016 RRA .1413 RC3 .0539 FAU ,07307

FOE -.2580 FRA ,5250 FC3-4,0799 |SP 1389

6D[ .4283 BRA ,545S BC3 .5318 VSP 418

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIN4TION ACCURACY

5ST 992.3 SGR 630.6 863 200.3 ST 17.0 8R 29.4 58 12.3

RRT -,0852 RRF ,1349 RTF -,8061 CRT .5401 CRS -.8645 CST -.0750

SOB 1175.7 R25 -.0392 R13 ,6097 LSA 32.7 MSA 15.5 58A 2.0

861 995.3 8G2 525,8 THA 174.27 EL1 51.2 2L2 13.5 ALF 68.42

LAUNCH DATE JUN 2 1971 FLIGHT TIME 120.00 ARRIVAL DATE 8EP 30 1971

HELIOCENTRIC CONIC DIITANC[ 299.855 EARTH TO MARl

RL 151.72 LAL .OD LOL 250.85 VL 52,S07 GAL 2,90 AZL 91.82 HCA 90.29 8MA tSS,OJ ECC .24295 INC 1.8225 Vl 29.365

RP 207.17 LAP -I.GI LOP 549.12 VP 24.792 GAP 13,87 kip 89.77 TAL 14.82 TAP 113,20 RCA 150,72 kPO 247.45 v2 21.438

RC 77.718 GL -13.90 GP -2,75 2AL 88.75 ZAP 156.2) [T8 186.55 ZAE IS�.tl ETE 358.62 ZAC 96.18 ETC 279.10 LVI -17.22

PLANETO¢ENTRIC CONIC

C3 14.g95 VHL 3.8?2 DLA -28.51RAL 328.20 RAO 8640.5 V[L 11.621PTH 6.66 VHP 5.914 OPA -IT.3? RAP 329.40 ECC 1.2468

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 14 20 59 2480.14 -S.41 85.58 181.58 137.25 15 2 19 1480.1 11.96 49.?8

SO.DO 15 40 13 2289.34 -.98 51.80 168.79 130.20 16 18 3 1269.3 14.94 33.SG

70.00 17 24 51 19i1,85 5,03 31.39 tgl,52 123.83 l? ST 33 961.? 18.29 10.94

SO.OD 19 41 52 1552.63 11,51 2.73 195,22 lt?.74 20 ? 24 532.8 21.94 340.21

00.58 22 11 53 1048.00 18.25 330.38 190.45 112.03 22 29 21 40.0 25.74 306.86

lO0.OO 22 24 45 1007,10 I1,51 384.10 195,22 117.74 22 41 51 ?.I 21.94 301.5T

I10.00 62 24 IT tOOl,4? 5,03 320.31 I91.32 123,83 22 41 8 8,5 18.29 299,88

OIFFEREMTIAL CCRRECTION8

70E -.1440 TRA ".8213 TC3 .5484 IAU ,IIOO

ROE ".3858 RRA ,138i RC3 ,0477 FAU ,O?ll3

rOE ".2032 FRA ,S3T] FC3-4,4417 lip 1350

80[ .4212 SFlA .5384 |C3 .5485 FSP 451

MID-COURSE EXECUTION AccuRACY ORIIT DETERMINAT|ON ACCURACY

iGT SSI.D 85R 631,4 863 305.4 IT 18.9 |R 28.5 IS la.O

RRT -.I010 RRF .14S3 RTF -._,48 CAT ,5331CRI -.I?SI CI1 -,UI?!

868 It?g,3 R23 ",0445 RI5 .809| LIA 35.0 MSA 15.3 SIA 2.0

881 589.4 $62 828.0 THA 1T3.98 ILl 51.2 EL2 13.5 ALF 40.00

LAUNCfl DATE JUN 2 1871 FLIGHT TIH( 122.00 ARRIVAL DATE OCT 2 lOTS

HELIOCENTRIC CONIC

EL 151.72 LAL .DO

RP 207,28 LAP "1,88

RC 79,298 GL -15,87

PLANETO¢ENTRIC CONIC

C3 14.527 VHL 3,811

LNCH AZNTH LNCfl TIN[

SO.DO 14 20 20

eO.OO 15 40 5

T0.00 17 25 41

8D.DD 1S 4S 39

86.15 21 46 4?

lOO.OO E2 88 31

110,00 62 25 ?

OIITANC[ 303.829 EARTH TO RAR8

LOL 250,13 VL 51,140 GAL 2.01 AZL 91.81 MCA 99.55 SMA tIT.T| [CC .25810 INC t,8071 Vl 26.385

LOP 380.39 VP 24,891 GAP 13,50 AZP 89,73 TAL 15,24 TAP |14,78 RCA 150,88 APO 244.66 V2 26.428

GP -2,88 ZAL 61,52 ZAP 184.65 ETA 186.38 ZAE |58,71 ET[ 357,20 ZAC 95.10 (TC 276.18 LVl -17,11

OLA "28.S| RAL 325,?S RAG 8540.3 V[L 11.60! PTM 8,64 VHP

L-I TIRE INJ LAT INJ LONG INJ RT ASC

8468.33 -5.52 85,05 180,07 137.30 15 1 28

225i,li -,40 51,17 188.07 130.30 16 1? 41

1945.82 8,53 30,54 190.62 123.74 17 58 ?

1507,30 12.31 1,28 194.61 117.42 20 10 46

1107,54 18,55 354.81 !g?,59 112.05 22 8 lS

8259.81 12.31 300.55 I04.81 117.42 24 13 !

6250.40 5.83 29?.5? 190.82 123,T4 24 9 40

MID-COURSE EXECUTION ACCURACY

8GT 698.0 8DR 831.9 8G5 550.?

RRT -.1075 RRF .1565 RTF -.6025

SGB t181.2 R23 -,0500 R13 .6075

SGI 1001,8 $62 625.g THA 173,60

DIFFERENTIAL CDRRECTZON8

TOE -.1365 TRA -,$12? TC3 ,560? 8AU .1082

RD[ -*3903 RRA .1359 RC5 .0454 FAU .06102

FOE -.3093 FRA .5504 FC3-4.8283 BSP 1580

606 .4145 6RA .5304 6C3 .5821 FSP 488

5.728 DPA "17.49 RAP 326.35 ECC 1,2361

INJ AZMTH INJ TIRE PO CAT TIN INJ 2 LAT |NJ 2 LONG

1468.3 12.54 45,28

|256,2 IS.46 32,86

645,8 18.52 IO.O0

5DT,3 22.54 358.S?

107,S 26.03 310,62

5289.S 22.54 2TY.84

$280.5 18.62 2?6.83

ONSIT DETERMINATION ACCURACY

8T 16,8 SR 29.S 88 13.?

CRT .$263 CR$ -.8915 CST -.1185

LSA 33.3 NSA 15.3 $3A 2.1

ELI 31,2 EL2 13.6 ALF 18,18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE JUN 2 1971

NELIOCENTRIC CONIC

RL 151,72 LAL .DO

RP 207.37 LAP -|.Sl

RC 80.909 GL -14.02

PLANETOCENTR|C CONIC

C3 14.096 VHL 3.TSS

LNCN AZN?H LNCM TIME

SO,DO 14 11 39

60.00 15 39 53

TO.DO 17 28 23

8D.OO 19 49 23

84.85 21 3? 21

100.00 22 32 IS

110.00 22 26 SO

FLIGHT TIME 124.00 ARRZVAL DATE OCT 4 1971

DISTANCE 30?.?32

LOL 250.13 YL 3E.YT8 GAL 2.93 AZL 91.59 HCA 100.21 SMA

LOP 351,E5 VP 24.995 GAP 13.14 kZP 8g. To TAL 15.55 TAP

GP -2,98 ZAL 17.91 ZAP 133.50 ST6 116.19 ZAE 170.39 ETE

EARTH TO MAR3

196.S9 £CC .23359 IN¢ 1.591Y Vl 29.364

116.36 mCA 150.67 APO 242.51 V2 26.413

335.53 ZAC 96.02 ETC 279.14 L¥1 -11.94

DLA -28.71 RAL 323,33 RAD 1640.1 VEL 11o$83 PTH 6.63 VHP 5.549 OPA "17.82

L-| TINS ]NJ LAT |NJ LONG |NJ RT AIC |NJ AZMTH |NJ TIME PO CST TIM

145T,3T "5,17 84,12 180,20 137.35 15 0 37 1457.4

1243.95 ,14 30.59 163,39 130,30 16 IT 1? 1244.0

1930.70 6.10 29,76 189.95 123.15 17 $t 34 930.?

3481.83 13.07 $$1.86 194.03 117.08 20 14 6 482.8

1133.34 10.84 3ss.gg 196.77 112,07 21 56 17 135.5

8243,34 11,07 _gg.14 194.03 |17,D8 24 16 21 $245,3

8216,S6 G.20 191.58 189.95 |23,65 24 10 15 5265,6

MID-COURSE EXECUTION ACCURACY

SOT 998.? 8_ 632,3 603 353.2

RRT -.1139 RRF .1112 RTF -,5989

816 t182.1 R23 -.0512 R13 ,6047

SG1 1003.0 861 125,5 THA 173.23

DIFFERENTIAL C_RECTIONa

TDE -.1384 TRA -.$044 TC3 .S?lO BAU .1079

ROE -.3130 RRA .1335 RC3 ,0311 FAU ,08333

FOE -,3359 FRA ,3144 _C3-S,2409 |SP 1383

BDE .4012 BRA .5218 8C3 .371T FSP 524

FLIGHT TINS: 126.00LAUNCH DATE JUN 2 1971

DISTANCE 311.663

LOL 2S0,83 VL 32.720 GAL 2.94 AZL 91.58 HCA 102.07 SHA

LOP 352.91 VP 24.503 GAP 12.79 AZP 89.67 TAL 15.84 TAP

-3.OS ZAL 87.62 ZAP 152.09 (TS 186.02 ZAE 171.12 (TE

DLA -28.81 RAL 324.92 RAD 6639.9 VEL 11.566 PTH 6.61 VHP

HEL|OCENTRIC CON|C

RL 151.72 LAL .00

RP 207.46 LAP -1.54

RC 12.560 GL -14.05

PLAN(TOCENTRZC CCNIC

C3 13.700 VHL 3,701

LNCH AZNTN LNCH TIME L-I TIME IN| bAT

GO.DO 14 18 S? 2447.25 -4.78

SO.DO 15 39 36 _232.66 ,64

70.00 17 26 38 1916.91 1,72

80.00 19 53 3 145t.33 |3.80

83.91 21 28 3 !154.10 11.11

100.00 22 33 35 8221.84 13.80

liD.DO 22 26 24 6258,?? 8.72

DIFFERENTIAL CCRRECTION8

TDE -.1323 TRA -.4658 TC3 .5782 BAU .1060

ROE -.3000 RRA .1313 RC3 .0212 FAU .01919

FOE -.3641 FRA .5776 FC3-5.6804 81P 1373

BD( .4023 BRA .5129 8C3 .3711 FSP $64

LAUNCH DATE JUN 2 1971

R_P 329.27 [CC 1.2320

IN| 2 LAT JNJ 2 LONG

13,08 40.TT

IG.OO 32.2S

19.31 9.12

23.10 338,97

26.29 312,34

23.10 271.24

19.31 275.95

ORBIT DET(RNINAT|ON ACCURACY

GT 16.8 6R 29.t S$ 14.4

CRY .5211 CRS o.9014 CST -.I337

LSA 33,5 NSA t5.3 SSA 2.1

ELI 31.2 EL2 13.6 ALF 69.49

ARRIVAL DATE OCT 4 1971

EARTH TO MARS

195.49 ECC .22939 INC 1.5762 Vl 29.$9Q

117.91RCA 130.64 APO 240.33 V2 26.402

353.59 ZAC 95.95 ETC 279.11LV! -11.41

HELIOCENTRIC CONIC

RL 131.72 LAL ,OO

RP 207.30 LAP °1.52

RC $4.247 GL -14,08

PLANETOCENTR|C CONIC

C3 13.333 VNL 3,152

IN| LONG IN| RT ASC IN| AZNTH IN| TIN[

14.19 179.55 137.39 14 59 44

SO,OR 184.73 130.30 16 18 49

29.03 189,3D 123.57 IT 58 S5

358.49 193.48 116,74 20 17 22

338.46 195.99 !12.07 21 47 17

297.77 193.48 |11.74 24 lg 37

295,85 189.30 123.57 24 10 36

HID-COURSE [XECUT|ON ACCURACY

SGT 996.T 8_ 632.5 803 377.0

RRT -.1205 RRF ,1812 RTF -.5930

SOB 1180.4 R23 ".063T R13 .5999

SOl 1001.4 102 624.9 THA 172.82

FLIGHT TIME 121.00

DISTANCE 315,110

LOL 250.83 VL 32.441 GAL 2.95 AZL D1.31 HCA 103.33 9HA

LOP 334.I7 VP 24,416 GAP 12.45 AZP $9,64 TAL 16.12 TAP

GP -3.19 ZAL 67.16 2AP 150.64 ITS 165.66 ZA[ 171.91 [T[

DLA -29,03 RAL 324.53 RAD 1639.T V[k 11.350 PTH 6.60 VMP

5.377 DPA -1T.77 RAP 329.16 ECC 1.2235

PO CST TIM IN| 2 LAT IN| 2 LONG

|447.2 13.53 48.S$

1232.7 16.46 31.19

916,9 19.?6 8.31

439.3 23,63 335.42

154,1 26.53 313.76

5221.8 23.63 2?4.99

5251.8 19.76 2Y5.13

ORBIT D[TERNINATZON ACCURACY

ST 16.7 SR 29,6 SS 15.2

CRT ,5170 CRS -.9114 CST -.1331

LSA 33.9 NSA 13.3 384 2.2

ELI 31,2 EL2 13.6 ALF 19.76

ARRIVAL DATE OCT S 1971

EARTH TO MARS

194.47 [CO .22549 |NC |,3606 Vl 29.369

119.45 RCA 150.S2 APO 238.32 V2 23.398

311.19 ZAC 95,8? ETC 279,07 LVI -IS.TO

5,212 DPA -17.93 RAP 329,02 ECC 1.2195

LNCM AZMTH LNCH TINS L-i TIME IN| LAT

50,30 ld 18 14 _437,90 -4.29

SO,D0 13 39 IS 2222.31 l,O9

?O.OO 17 27 24 1904.28 7,19

SO.DO 19 51 34 1451,95 14,46

03.18 21 20 36 11t7.21 19.33

too,go 22 36 2R 1196,41 14,41

liD.DO 22 21 50 1232.14 7.19

DIFFERENTIAL CONR[CTIONS

TOE -,13DO TRA ".4871 TC3 .S?ll |AU ,1052

ROE ",3730 RRA .liSt R¢3 ,0113 FAU ,DI4GS

FOE ".3S2Y FR4 ,S027 FCS-S,1413 lip 13|$

ROE ,39i6 iRA .$044 it3 ,|712 rip GOT

INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C2T TIN INJ 2 LAT INJ 2 LONG

13,80 178.94 137.43 14 58 51 1437.9 14.04 47.91

42.55 184,11 130.29 16 16 18 1222,3 16.89 31.12

20.56 168.16 123.43 I? 59 8 904.3 20.17 7.55

337,11 192.91 116.40 20 20 51 436.9 24,11 333.93

339.53 195.25 112.07 21 40 3 167,2 23,75 314.??

291.46 I22.91 116.40 24 22 46 5129,5 24,11 273,11

295,13 106.t9 123,48 24 tO 49 8239,1 20,17 2?4.30

HID-COURSE [XECUT[OR ACCURACY OROIT DETERMINATION ACCURACY

9GT 062.2 SGR 132.3 8G3 401.2 ST 12,6 |R 29,9 9| 15,0

RRT ",1|13 RRF ,1944 lT_ ",_42 CRT ,3168 CRI ".Jill CIT ",1?11

6GI tiT?.2 RE3 ".0716 RI3 .9629 Lid 34.2 NIA 13.3 Ilk 2,3

|Gl 298,2 8G2 914.| TMA 172.42 [LI 31.2 EL2 13.9 ALF 92.27

LAUNCN 04TE JUM 2 1971 FLIGMT TJME 130.00 ARRIVAL DAY[ OCT ID 1671

NELIOCENTRI¢ CONIC DI|TANCE 3t2,59T EARTH TO HARI

RL 131,72 LML ,DO LOL 210.63 VL 32,811 GAL 2,9S A|L 6t,84 HCA 104,52 |MA 193.54 [CC ,22169 INC 1.5446 Vl 29,311

RP 207.73 LAP -|,50 LOP 3|5,43 VP 14o33t GAP 12,1E AlP 82.G| TAL I6,34 TAP 120.97 RE4 150,10 ARO 236,40 V2 26,$72

RC 15,9i6 GL "14.10 GP "3,_0 ZAL iG,il ZAP |49,17 [T| 185,72 ZA[ 172,Y5 [T[ 340.14 ZAC 95,79 [TC 2Y6,03 LVI °IG,34

PLAN[TOC[NTR|¢ CONIC

¢3 12,967 VHL 3,R05 DLA "12.16 RAL 334.1G RAO 6632,G V[L 11.535 PTH i,S8 VHP S,OS4 OPA "18,11 RAP 322.04 [CC 1,2136

LNCM A2MTN LNCH TIRE L-I TIME |NJ LAT IN| LONG IN| RT AGE IN| AZMIM IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

DD,O0 14 IY IS 1416,34 "1,21 1_,44 178,3| 137,46 14 S? 08 1426,3 14,41 4?,53

IO,DD IS 31 I! EEtl,13 1,51 42,10 1|3,$1 130.26 IR 15 44 1212,1 I?,!1 36,11

7D,O0 I? I? 41 1162.71 ?,G| E?,?S 182,10 |23,32 17 52 11 162,1 20.13 t,SG

SQ.O0 19 $9 89 1412,?0 IS.1| 368.13 161.41 ITS,06 20 23 32 413.? |4.53 33|,51

11.69 21 14 23 1176.14 19.S? 340,33 124,54 1|_,05 II 34 $ I71,1 11,24 311,11

I03.00 || 4| 43 1178.21 IS.12 115,20 162,41 116,01 24 23 41 $1Y3,2 24,51 271,_8

110.OO 22 tY Y IBE?.I! T,GE 224,S? t86.13 t23.32 24 13 15 $2Z?,1 20,93 |Y3.16

DJFFER[NT]AL CCRN[CT|ON1 M|D-COURSE £XECUT|ON kcCURACY ORB|T D[T[RNINATION ACCURACY

TO[ ".11G3 TRA -,4176 TC3 .911S IAU ,t083 IGT 978.i $C_ 132,? SG3 430,0 |T IS,I IR 2t.? IS 11,1

RD[ ",3?0? RRA ,1211 RC3 -,0011 FAU ,10009 RRT ",1433 RRF ,!!01 RTF -,1013 CRT ,4166 CR| ",929i CIT ",1181

FD[ -,4311 FRA ,$999 FC3-G,1176 lIP 1204 8GB II63.? R23 ",0160 R13 .G106 LIA 34,5 MIA 14,6 8|A 2.3

ID[ .3811 |RA .4142 8C3 .6115 FRP 143 6GI 963.T S02 I11.? THA ,71.13 ELI 30.9 ELI 13.2 ALF Y2.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH OAT2 JUN 2 ll?l FLIGHT TIN( 132.00 ARRIVAL DATE OCT |2 1971

HELIO¢ENTR|C CONIC

RL 151.?2 LAL .00

RP 207ol6 LAP "1,47

RC 87.T25 EL °14.10

PLANETOCENTRIC CONIC

C3 12.686 VHL S.562

LNCH A2NTH LNCM TIRE

50.00 14 16 44

80.00 IS 36 24

?O.OO 17 2? 46

80.00 20 2 59

82.14 21 6 29

109.00 22 49 51

110.00 22 2? IS

DIFFERENTIAL CORRECTION6

TOE -.1199 TRA ".4650 TC3 .5889 8AU ,0994

ROE -o3660 RRA ,1259 RE3 -o0153 FAU °10520

FOE -.4S91 FRA .6194 FC3-?.!794 88P 1246

60E .3891 8RA .4616 SO3 .5881 FSP 685

DISTANCE $23.596 EARTH TO MARS

LOL 250.83 VL 32.569 GAL 2.96 AZL 91.53 HCA 105.84 3NA 192.68 ECC .21650 INC 1.5288 Vt 2g. Slt

LOP 356.66 VP 24.252 GAP 11.80 AZP 89.58 TAb 16.63 TAP 122.47 RCA 150.56 APO 234.78 V2 28.357

GP -3,41 ZAL 66.50 ZAP 147.66 [T$ 185,57 ZA[ 178.63 [TE 344.12 ZAC 95.?2 ETC 278.98 LVI -16.37

OLA "29,27 RAL 323.8_ MAD 6139.4 VEL 11.522 PTH

L-I TIME INJ LAT

2421.60 -3,47

2204.32 1.89

1082.50 0,01

1396.26 13.69

1183.08 19.70

6156.78 15.69

6217.36 8,01

6.57 VRP 4.903 DPA -16.31 RAP 328.64 (CC 1.2080

INJ LONG INJ RT ASC IRJ AZMTN 1NJ TIME PO CST TIM INJ 2 LIT IHJ 2 LONG

63.1/ l?T.61 13T,48 14 ST S 1421.6 14,83 47.10

48.t9 182.96 130.26 16 15 8 1204.3 t7.63 30,17

27,20 18T. SS 123.31 17 59 11 882.5 20.86 6.25

354,7? 19|.98 115.75 20 21 15 396.3 24.95 331.20

340.89 193.88 112.02 21 29 12 183.1 27.11 316,03

294.05 191.99 115.73 24 28 30 5158.2 24.95 2?0.47

294.02 187.$5 123,31 24 10 52 $217.4 20.86 273.07

HID-COURSE EXECUTION ACCURACY CA01T OETERNINATION ACCURACY

SOT 9T3.0 SGR 632.6 963 457.2 ST 16.1 SR 29.6 38 17.5

RRT "*1446 RRF *2254 RTF ".S??O CRT .5019 CflS ".9338 CST -.1911

lOB 1160.6 R23 -.0848 R13 .5885 LSA 34.9 NSA t5.0 8SA 2,4

$51 980.3 862 621,3 THA IT0.97 EL1 31.0 EL2 13,3 ALF Tl,16

LAUNCH DATE JUN 2 |971 FLIGHT TIM( 134,00 ARRIVAL DATE OCT 14 IiTI

HELIOCENTRIC CONIC

RL 151,72 LAL .00 LOL 250,83 VL

RP 208.01 LAP -1.45 LOP 357,04 VP

RE 89.514 GL -14.10 GP "3,53 ZAL

PLANETOCENTRIC CONIC

C3 12.397 VHL 3.521

LNCH AZNTH LNCN TIME

50.00 14 16 SO

tO.O0 IB ST $3

?0,00 l? e? 4T

60.00 20 S 36

61.T6 21 S 26

100.00 22 40 81

I|O.O0 22 27 18

DIFFERENTIAL CORRECTIONS

TOE -.12_8 TRA -.4602 TC3 .SeOl |AU ,Ot}l

ROE -.3615 RRA .1230 RE3 -,0308 FAU .11Die

VDE -.4077 PRA .6390 FCS-?,?SSI lip 1253

6OE .36|1 IRA .4?tt 6C3 ,5016 PiP ?4?

DISTANCE 327.615 EARTR TO MARS

3E.S2S GAL 2.8t AZL 91.51HCA 107.10 8MA 191.09 ECC .2183T INC 1,5127 Vl 29.316

24,175 GAP 11.41 AZP 89.96 TAL 16.85 TAP 123.9S RCA 150.56 APO 233.22 v2 26.340

11.It 2AP 146.11ETI 195.43 ZAE lT4,S4 £T[ 338,57 ZAC 95.64 ETC 218.92 LVl -El, tO

DLA -29,36 RAL 323,51RAD 1669,3 VEL 11.510 PTH

L-I TIME IRa LAT

2414.61 "3,12

2196.T0 9.It

1073,48 8.33

13TO,TO 10.21

1187.14 ll.il

8141.21 10.2t

1208.20 8.SS

6.56 VHP 4,?98 OPk "18.$2 MAP 328.40 [CC 1.2040

INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

02,82 1??,30 137.50 14 SI 13 1414.6 15.17 45°80

48.33 182.43 130,25 16 14 30 |!96.7 IT.t4 20,T6

25,72 187.02 123.24 t? 59 1 8T3,4 21.1S S.?O

3S3,TS 191,53 115,42 20 28 38 3T8.7 25.20 330.01

$41.27 193.27 tit,iS 21 26 14 IIT.l 27,2l 310.36

293.00 191.53 119.42 24 SO 52 9141.2 2|,29 261.28

293,54 107.02 123.24 24 10 42 $208,3 21.15 2?2.52

RID'COUR8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 9tl.4 SGR IS2,3 853 486,0 ST t6.3 8R 29.8 18 II,l

RRT -,1471 RNF ,2412 RTr -,Slit CR7 .SIAO CRI -.9373 CaT °.2210

lID 1154.9 R2S ",IDSO RE3 ,SlO4 LSA 35.2 MIA tS.I IIA 2.4

861 974,0 662 120.1 TRA 1TO.TO ELI 31,1 EL2 13.3 AL_ 70.4?

LAUNCN DATE JUN 2 IOTI PLIGHT TIME ISI,OD ARRIVAL OAT[ OCT 11 IITI

HELIOCENTRIC CONIC

RL ISI.T2 LAL ,00 LOL 2S0,83 VL

RP 208.16 LAP -I,A2 LOP 3|9o19 VP

RC 01.337 6L "14,01 GP "S,II IAL

PLANETOCENTRIC CONIC

C3 t2.130 VML 3,483

LNCH AZNTH LNCH TIME

50.00 |4 IS 12

10.00 IS 37 tO

?D.O0 17 27 SI

80.00 20 ? AI

81.52 21 2 11

tOO.DO 22 SO AO

IlO.00 22 27 Z

D] FFERENT IAL CO_RECTIOWI

TOE -.1241 TRA -.454i TC3 ,5313 64U .0tIS

ROE -,3S7| RRA .1224 RC3 -.OILS FAU .Ill21

FOE -.Silt FRA .6lOS FC3-I.2IOI lip 123l

602 .3?01 IRA °4701 9C3 .5333 PIR lot

D|ITANC[ SSI.6P2 EARTH TO NARI

3|,48| 8AL 2,97 AZL 91.50 HCA 100.$9 8MA 191.17 Ice .21248 IRC 1.4063 VI 20.361

24.102 GAP It.IT AZP II.SS TAL I?.OI TAP 129.40 RCA ISO.SS APO 2SI.?l v2 21,318

IS,IS 2AP 144,34 IT8 IIS.)O ZAE |?S.AS ETE 330,50 ZAC IS.ST ETC 2?t.tl LVI -l|,ll

DLM -29.42 RAL $23,22 NAD 1130,1VEL lI,AOl PTH 6,99 VRP 4,12Q DP4 -I8.?S

L-I 7IRE INJ LAT INJ LON5 |NJ RT ASC |NJ AZMTR INJ TIME PO CST TIM

2408,S? -I,81 12,St 176.$_ 137.51 14 SS 21 1408.4

2100,95 2,$2 4l,D! tOt,iS 130,24 SO 13 41 1190.0

IllS.S2 0,14 91,29 181.5| 223,17 17 50 42 8t5,5

1313.4I IS.IS 352.81 Ill.el 115.14 20 30 3! 363,4

1t00.25 20.12 SAI.40 192.60 tit.iS 21 22 O 180.3

6125,92 It,IS 292.00 tSl.OI 115.14 24 32 46 5125,9

6200.38 0.64 293,12 186.52 125.17 24 tO 23 SIOO.A

MID-COURSE EXECUTION ACCURACY

SOT IST,I SGR 132.2 3G3 516.3

RRT ",149? RRF .ESiS RTF ",_JIO

SO9 ll4T,O R23 -.12|2 RI3 ,5475

8G1 9SS.I $G_ tlO,t TRA 170,53

RAP 328.12 [CO t.|ltl

IRJ 2 LAT IRJ 2 LONG

15,48 dl.5l

28,2! 20,40

21.39 5.22

23.38 320,97

2T,30 311.iS

25,S0 210,24

Et.3g 272.04

OR21T DETERNINAT|ON ACCURACY

ST 16,4 SR 29,5 II I1,1

CRT ,5245 CNI -.V4U8 £1! -.241U

LS& 35,6 M|A |S,t ISA 2,|

ELI 32.1 EL2 13,3 kLF 11.91

LAUNCH DATE JUN 2 IgTI PLIGHT TIME IS8.00 ARRIVAL DATE OCT tl 1871

MELIOCENTRIC CONIC

RL 151.72 LAL .00 LOL 250.83 VL

RP 201,32 LAP "l.Sl LOP .44 VP

RC 63.180 GL "14.05 GP -3.?6 ZAL

PLANETOCENTRIC CONIC

C3 11,881 VHL 3.44?

LNCH AZNTH LNCN TIME

50*00 14 14 27

60.00 15 36 41

70.00 17 2? IS

80.00 20 g 28

81,33 20 59 41

I00,00 22 $2 9

110,00 22 26 42

DIFFERENTIAL CORRECTIONS

TOE ".1259 TRA -,4482 TC3 .4856 8AU .0794

ROE "*3529 RRA .1212 RC3 ",0643 FAU .12218

FOE -.5461 FRA .6820 FC3-8,g024 86P 12It

BOE .3?47 IRA ,4643 BC3 .46g9 F6P 859

DIITANC[ $35.705 EARTH TO MARl

32,441 GAL 2.97 kZL 91,46 NCA 10t.60 $MA 190.S0 ECC .20979 INC 1,4798 Vt 29.566

24.051 GAP lO,O? AZP SO,SO TAL 1?.24 TAP 126.84 RCA 150.$4 APO 230,47 V2 26,304

65,72 ZAP 142.92 ITS 185.|6 ZAE 176,24 [T[ 318.20 ZAC g5.50 ETC 2?8.78 LVl -15,78

DLA -29.4? RAL 322,91 MAD 6696.0 VEL tl.461 PTH 6,$4 VHP 4.417 SPA -18.69 RAP 327.91 [CC 1.1955

L-! TINS INJ LAT INJ LONG IRJ RT ASC INJ AZMTH INJ TIME PO CST T|M INJ 2 LAT INJ 2 LONG

2402,85 "2.53 62,33 176,37 137.$2 14 54 26 1402.8 15.75 46.33

2184.0? 2.18 47.?2 181.47 130,22 16 13 5 1184.t 16.45 29.06

1858.80 8.Sg 25.g3 186,04 123,11 17 58 14 858,8 21.60 4.81

13S0,88 17.02 352.0S 190.66 ll4.91 20 31 46 350.g 25,81 328.11

1189,$8 20.27 341,58 192.14 lit.D? 21 19 30 289.6 27.49 316.59

6113.39 17.02 2gt,33 tgO.66 114.gl 24 34 3 5113.4 2S,81 26?.38

6193.66 8.8g 262.7t 106.04 t23.11 24 g 55 51g3.? 21,60 271.63

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 644.g SGR 632.2 SO3 547.8 ST 16.5 IR 2g.5 $S 19.8

RRT -.1512 RRF .2766 RTF -.5042 CRT .5362 CR$ -.g435 COT -,2651

SG8 1136.9 R23 ".1436 R13 .5241 LSA 36,0 M3A 15.1S3A 2.5

IG! gS3.3 SG2 616.3 THA 166.g4 ELI 31.2 EL2 13.3 ALF 69.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN E I|TI FLIGMT TIIR 140.00 ARRIVAL 0ATE OCT 20 1971

HELIOCENTRIC C_N|C

ML 151.T2 LAL ,GO

RP 209.49 LAP -I.37

RC 95.074 GL -14.0|

PLANETOCENTRIC CONIC

C3 11.GSD VHL 3.413

LNCH AZMTN LNCH TIME

SO,D0 14 13 41

6Q.OD 13 36 0

TO.DO 17 26 48

80.00 E0 S 19

at.22 20 S? 92

tOO.DO 22 52 $1

110.00 29 26 11

DISTANCE 339.T73 EARTH TO MARS

LOL 280.83 VL 32.418 GAL 2.96 AZL 91.46 HCA 110.85 SMA 189.89 ECC .20T30 INC 2.4630 Vl 29,384

LC*,P I,SS VP 23.SS3 GAP 10.58 AZP 89.48 TAL 17.41 TAP 128.25 RCA 150.53 kPO 229.28 V2 28.244

GP -3.92 ZAL 68,51ZkP |41,27 ETS 185,02 ZAE 176,82 ETE 299,48 ZAC 95.42 ETC 2T9,71LVI -13.S3

OLA -29,50 RAL 322,79 MAD 8839.9 VEL 11.477 PTH 6,53 VHP 4,361DPA -19,25 RAP 327.46 ECC 1,1917

L-I TIME INJ LAT |NJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2398,03 -2.2g 62.13 175.96 137.53 14 53 39 1398.0 15.98 46.11

2179.04 3.00 47,48 181.04 130.21 18 12 19 1179.0 t6.65 28.82

1853.28 9.10 25.84 185.60 IZ3,08 17 ST 38 S§3.3 21.77 4.47

1341.51 tT,28 3S1,49 190.|3 114,73 20 32 20 341.6 25.$8 32T,47

1184.28 20.39 341.54 ISI.S4 t11.$0 21 17 4D IS8.3 27.57 316,52

6104.0T IT,28 280.76 190,23 114,T3 24 34 35 5104.1 25.98 286,74

6188.12 g.10 292,46 1GS.60 123.08 24 g Ig 5188.1 21,TT ZTI.29

DIFFERENT IAL CCRRECT1ONS

TDE -.12Tg TRA -.4413 TCS .4S54 BAD .0T21

ROE -.3488 RRA ,1201RC3 -.0837 FAD ,12833

FOE -.5802 FRA .TD48 FC3-g.9360 BSP 1171

BOG .3715 BRA .4S74 BC3 .4830 FSP 918

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 931.3 SGR $32.2 SG3 SSOo7 ST 16.7 3R 29.5 88 20,2

RRT -.18|3 RRF .2958 RTF -.dT48 CRT .548T CRS -.9460 CST -.287R

SGD 1125.6 R23 -,lET7 RI3 .4986 LSA 36.4 NSA 15.t 8SA Z.S

SGI 940,1 362 619.1 THA ISR.5B ELI 31.2 EL2 13.2 ALF 68.T8

LAUNCH DATE JUN 2 1971 FLIGHT TIME 142.00 ARRIVAL DATE OCT 22 1971

HELIOCENTRIC CC_ilC

RL 181.T2 LAL .00 L(_. 250.83 VL

MP 208.67 LAP -1.34 LOP 2,93 VP

RC 96.988 GL -13.96 GP -4.08 ZAL

PLANETOCENTR|C CONIC

C3 11.435 VHL 3,382

LNCH AZNTH LNCH TIME

50.00 14 12 55

60.00 15 35 18

70.00 17 26 5

8O.OO 20 9 45

81.18 20 58 48

100,00 22 52 3T

llO,O0 22 23 31

DIFFERENTIAL CONRECTIONM

TDE -.1304 TRA ".4343 TC3 .407S BAU oOQ44

ROE -.3447 RRA ,1191 RC3 -,J048 FAD .13480

FOE -.6119 FRA .7288 FC'IO,2034 BSP !119

BOG .3686 BRk .4503 893 .4211 FSP 977

DISTANCE 343.858 EARTH TO MARS

32,381 GAL 2.ge AZL 91.45 HCA 112.09 SMA 189.33 ECC .20500 INC 1.4480 Vl 99.368

23.897 GAP 10.29 AZP 69.48 TAL 17.55 TAP 129.64 RCA 150.52 APO 228.14 V2 28.284

65.34 ZAP 139.59 ET8 184.89 ZAE IT6.97 ETE 274.83 ZAC 95.35 ETC 2T8.62 LV! -15.31

DLA -29,52 RAL 322.52 MAD 6838.8 VEL 11.468 PTH 6.52 VHP 4,24I DPA -19.53 RAP 32T,08 ECC |,1882

L-| TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2393.90 -2,08 sI.g3 175.58 137.54 14 52 49 1393.9 16.18 45.92

2174.83 3,18 47.28 180.64 130.20 16 If 31 IIT4.S 18.82 28.59

1848.8? 9.28 25.40 185,1T 123.02 17 56 54 848.9 21,91 4.20

1335.80 17.45 551.14 189.80 114.62 20 32 1 335.8 26.08 32T.OT

1185.33 20,30 341,36 191.18 111.71 E! 16 31 185,3 27.63 316.31

6098.32 17.45 290.41 189.80 114.62 24 34 IS 5098.3 26.08 266,34

6183,73 9.26 292.23 185,17 123.02 24 6 35 5183.7 21.91 271.03

RIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SOT RIG,4 SGR 632,9 SG3 SIS,4 ST 16,8 8R 29.4 $8 2O.S

RRT -,1404 RRF ,31SI RTF -°4404 ERT .3828 CR3 -.9491 CST -,3112

8GB 1113.5 R23 -.lOss RI3 .4683 LSA 33.8 MSA 15.1 88A 2.6

801 $23.3 SG2 619.3 THA IS9.24 ELI 31.3 EL2 13.1 ALF 68.13

LAUNCH DATE JUN 2 1871 FLIGHT TIME 144.00 ARRIVAL DATE OCT 94 1971

HELIOCENTRIC CONIC DISTANCE 34T.943

ML I31,T8 LAL .00 LOt. 230,83 VL 32.351GAL 2.99 AZL 91.43 NCA 113.34

RP 20B,88 LAP -J.31 LOP A.IS VP 23.634 GAP |0,02 AZP SS,43 TAL 17.$7

MC 98.929 GL -13,9| GP -4,20 ZAL 83.18 ZAP 13T.ST (T9 184.T5 EkE 176.54

PLANETOCENTRIC CONIC

C3 11.234 VNL 3.352 0L4 "_S.Sl RAL 322,34 RAO 4838.7 V£L !1.459 PTN S.5!

LNCH AZNTH LNCH TIM2 L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

30.00 IA It 11 E390.43 -1.91 Sl.Ol 175.23 137,55

60,00 18 34 30 2171.43 3.33 47.12 180.27 130.19

70.00 IY 25 16 1849,$2 9.38 25.23 184.78 122.99

9O.OO 20 8 33 1333,72 17,S0 331,01 189,38 114,50

81.21 2D 86 20 1140,79 |0,38 341,08 190,75 111.62

100.00 22 51 23 $098.23 |?.SO 290.29 189.36 114.50

riO.GO 29 24 42 4140.48 9,38 292.05 184.T8 122.98

IFPCRENTIAL CCRRECTION8

TDC -.1333 TRA -,4970 TC3 ,3507 BAU .OSlO

R_[ ".3407 RRA ,1113 RC3 ",1274 FAU .14140

TOE ".9434 rRA ',TS31FC-IO.IITE i|P IDSi

IO( .3659 IRA ,4431 SC3 .373| FIP 1040

EARTH TO MARS

8HA 188.82 ECC .20268 INC 1.4287 Vl 29.36S

TAP 131,01 RC4 1|0.51 APO 22T.12 V2 28.243

ETE 251,19 2AC 95,28 ETC 278,52 LVI -13.08

VMP 4.127 OPA -19.82 RAP 326.86 ECC 1.1848

INJ TIME PO CST TIM INJ _ LAT INJ 2 LONG

14 52 1 1390.4 16.33 45.77

IS IO 41 1171.4 18.99 28,41

17 SG I 849.8 22.01 4.00

20 30 47 333.7 26.12 326.92

21 16 I 180.8 27.87 315,98

24 33 1 5096.2 28,12 288.20

24 ? 42 StSO.5 22.01 270.83

MID-COURSE EXECUTION ACCURACT ORBIT DETERNINATIOH ACCURACY

lET 900.4 8GR 632.9 GG3 i|0.9 ST lT.O SR 29.3 88 81.5

RmT -.1441RRF .38?$ RTF ".i_91 CRT .5707 CM| -.9SUb CSl -.$$48

GGB 1100.9 R23 "*ITS3 R13 .4325 LSA 31.1MSA IS,O 88A 2.T

GEl 909,1 $62 $20,3 THA ISR,D9 ELI 31.3 EL2 13,0 ALF 87.38

LAUNCH DATE JUN 2 1971 FLIGHT TIME 148,00 ARRIVAL OATS OCT 28 1971

NCLIOCENTRIC CONIC

RL 181.72 LAL .00

RP 808.04 LAR -I.|8

RC 100.898 GL "13,84

PLANETOCENTRIC CONIC

C3 11.049 VHL 3,324

LNCH AZNTH LNCH TIME

50.00 t4 il 26

GO,O0 13 33 41

?0.00 IT 24 17

90,DO 20 6 2?

61.32 20 86 34

100,00 22 49 19

110.00 12 23 43

OIFFERENTIAL CORRECTIONS

TDE *.1372 TMA -.420| TC3 .2850 BAU ,0477

ROE -.335? RRA .1177 RC3 ".1515 FAU .14820

FOE -*6?33 FRA .7815 FC-11.6150 889 988

BO£ .3636 BRA .4363 BC3 .3228 F$P 1106

DISTANCE 352.055 EARTH TO MARS

LOt. tS0,83 VL 32,324 GAL |,95 AZL 91.41HCA 114,59 SMA 188.38 ECC .20091 INC 1.411! Vl ER.3GS

LOP S,4R VP $3,?73 GAP g,74 AZP $9,4| TAL I?.T? TAP 132,35 RCA 1|0,91 APO 228.19 V2 29,281

GP -4,35 ZAL SS.0T ZAP 138.12 £T$ 184.Gt ZAE I75.64 [TE 234.|S ZAC 95,21CTC 2?8,42 LVX -|4.T9

OLA -Eg.4S RAL 322.20 RAO SS38.S VCL 11.431PTH S.SO VHP 4.019 DPA -20.13 RAP 326.20 ECC 1.1818

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

238T.62 -1,77 SI,Eg 174,92 137.55 14 51 |4 138T,6 16,48 43,64

2168.82 3,43 46.99 1Tg.93 130.1_ 16 g 50 1166,8 19.07 88.2T

1843.49 G.46 25.11 184,41 122,gT 17 58 0 843.5 22.0T 3.8T

1335.16 1?,46 351,10 188.g3 114.61 20 28 42 335.2 28.10 327.02

IIT4.75 2D.85 340.64 190.36 Ill. S2 21 IS 8 IT4.7 27,69 315.$4

609?.6? 17.46 290.39 188.g3 114.61 24 3D 57 509?.7 26.10 268.30

61T8.35 g.46 291.94 184.41 122.97 24 6 42 5178.4 22.0? 2?0.?D

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SET 885,3 $G_ 633.6 3G3 68T.7 ST 17.2 3R 28.2 88 22.1

RRT -.134g RRF .3594 RTF -.3313 CRT .$960 CRS -.9510 CST -.3600

SGB 1088.7 R23 -,2656 R13 .3897 LSA 3T.5 NSA 15.0 8SA 2.T

SGI 893.5 SG2 622.1THA 16g,20 (LI 31.4 EL2 12.g ALF $6.51
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM 2 1671 FLI6NT TIME 149,00 ARRIVAL DATE OCT 21 IG/I

HEL|OCENTRIC CONIC

RL 151.72 LAL ,00 LOL 250.63 VL

RP 209.24 LAP "1.26 LOP 6,66 VP

RC 102.693 GL -13o76 GP -4,50 ZAL

PLAN[7OCENTRIC CONIC

¢3 $0.870 VHL 3.26?

LNCH AZM?N LNCN TIME

30.00 14 I0 43

60.00 13 $2 50

?0.00 $? 23 9

80,00 20 3 33

81,49 20 St 29

100.00 22 46 29

110.00 22 22 36

DIFFERENTIAL CCRRECTION8

T0[ -.1416 TRA -.4130 TC3 .2080 BAU ,0397

ROE -.3328 RRA .1172 RC3 -.1?71FAU .15509

POE -.7034 FRA ,8100 FC-12.3569 BSP 9t6

60C .3617 ERA .4293 EC3 ,2?32 F8P $174

DISTANCE 3S6,172 EARTH TO WARS

3E.SO0 6AL 2.94 AZL gl,3g HCA $$S.82 9HA 197.92 ECC .19910 ;NC 1.3932 Vl 29.368

23.714 GAP 9.48 AZP 69,39 TAL 17.63 TAP 133,67 RCA 150.51APO 225.34 V2 26,1R8

14.98 ZAP 134,33 ITS 184.47 ZA[ |74,46 [TE 223.11ZAC 95.14 ETC 278.35 LVI -14.30

DLA -29.43 RAL 622.09 RAO 6936.3 VEL 11.444 PTH 6.49 VHP 3.916 DPA -20.46 RAP 325.?1ECC 1.178R

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO C8T TIN ;NJ 2 LAT INJ 2 LONG

2361.44 "1,16 11.60 |T4,64 137,55 14 SO 28 1385.4 16,59 45.54

2166,99 S.S3 46,9! 179.62 130.IT 16 8 S? 1187.0 16.14 2R.17

1642,46 9,$0 |S,06 184,07 122,96 17 53 52 842,5 22.11 3.8!

1339.73 17.33 351.38 t88,50 1t4,70 20 25 53 339.7 26.01 327,34

1167,01 20.70 340.09 190.01 111,40 21 19 56 167.0 27.68 314,96

6102.24 17.33 290.65 186.50 114,70 24 28 ? 3102.2 26.01 266.61

6177,32 9.50 291.68 184.07 122.96 24 5 33 5177.3 22.11 270.63

HID-COURSE EXECUTION ACCURACY 0RBIT DETERHIHATION ACCURACY

5GT 070.9 SGR 634.7 SO3 725.2 9T 17.4 SR 29.1 SS 22,6

RRT -,1203 RRF ,3822 RTF -.2939 CRT ,6147 CR6 -.g520 CST -.3855

9GB 1077,7 R23 -,30gO RI3 .3361 LSA 37.9 MSA 15.0 SSA 2,0

69| S?T.8 $92 625.2 THA 169,79 ELI 31.5 EL2 12,? ALF 65.54

LAUNCH DATE JUN 2 197/ FLIGHT TIME 130,00 ARRIVAL DATE OCT 30 197!

HELIOCENTRIC CONIC DISTANCE 360,300 EARTH TO MARS

RL 15t.?2 LAL .00 LOL 260.63 VL 32,277 GAL 2.93 AZL 91.37 HCA 117.06 8NA IIT.SS [C¢ .19743 INC 1.3749 V! 29,366

RP 209.44 LAP "1,22 LOP 7.90 VP 23,636 GAP 9.22 kip 89,37 TAL 17.91 TAP 134,97 RCA 150,31 APO 224.55 V2 26.174

RC 104,913 GL -13.67 GP -4,66 ZAL 64,92 ZAP 132.51 [79 184.32 ZAE 173,09 ET[ 215.79 ZAC 95,06 ETC 276,19 LV! -14.20

PLAN(TOCENTRIC CONIC

C3 10.70§ VHL 3.272 OLA -29,36 RAL 322,00 MAD 6638.4 VEL 11.437 PTH 6.49 VHP 3.616 OPA -20.60 RAP 325.17 ECC 1.1792

LNCH AZMTH LNCN TIME L-I T|M_ INJ LAT |NJ LONG INJ RT A$C INJ AZMTH ZNJ TZNE PO CST TIN 1HI 2 LAT ZNJ 2 LONG

50.00 14 10 0 2383.65 -1,$6 61.93 $?4.38 137.56 14 49 46 1383.8 16.67 43,47

SO.DO 15 31 36 2165.87 3.58 46.85 179.33 130.17 16 8 2 1165.9 19.18 23,11

70,00 1? 21 93 1842.44 9,50 25.06 183.75 122.96 17 52 36 642.4 22.11 S.Ol

80.00 20 0 3 1346,76 17,13 351,80 t88.08 114.83 20 22 30 346.8 25.69 527.82

61.75 20 39 ? 1157.55 20,73 339.41 189.69 111.27 21 16 24 157.6 27.66 314.26

100.00 22 42 55 6109.27 17.13 291.08 188.08 t14,63 24 24 44 5109.3 25.89 267.10

110.00 22 21 20 6177.30 9.50 291,66 183.75 122,96 24 4 17 5177,3 22.11 270,63

DIFFERENTIAL CCRR[CT|ON8 M|O-COUR$E EX[CUTION ACCURACY CRBIT DETERMINATION ACCURACY

T0[ -.1364 TRA -,3998 TC3 ,1399 |AU .0375 8GT 836,9 SGR 637.3 693 768.3 8T 16,9 6R 29.1 99 23,?

ROE -.3297 RRA .1161 RE3 -.2072 FAU .16323 RRT -,t160 RRF ,4092 RTF -,2547 CflT .6173 CR9 -.937S CST -.4079

rDE -.7334 FRA ,6164 FC-13,2002 88P 726 89§ 1031.9 fl23 -,3403 R13 .3086 LSA 38.4 MSA 14.5 984 2,$

60[ .3568 BRA .4125 6C3 ,26|8 FSP 1217 801 844,3 602 627.4 THA 166.60 ELI 31.3 EL2 12.3 ALF 66,36

LAUNCH DATE JUN 2 1971 FLIGHT TIM( 152.00 ARRIVAL DATE NOV I 1971

HELIOCENTRIC CONIC DISTANCE 364.435 EARTH TO MARS

RL 151.?2 LAL ,00 LOL 290,63 VL 3|,266 GAL 2.91AZL 91,36 HCA 116.29 6MA 167,19 ECC .15390 INC 1,3563 Vl 29.366

RP 209.66 LAP "1.16 LOP 9.13 VP 23,601 GAP 6.9T AZP 89.36 TAL 17,gS TAP 136.24 RCA 150.51 APO 223.85 V2 26.150

RC 106.951 GL -13.91 6P -4.oR ZAL 64.60 ZAP 130.44 ETS 164,17 ZA[ 171.61 [T£ 210,74 ZAC 94.90 ETC 276.07 LVI -13.89

PLANETOCENTR|C CONIC

C3 10.530 VHL 3.246 DLA "29.26 RAL 321.95 MAD 6636.$ VEL 15.430 PTH 6.49 VHP

LNCM A2NTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH IHJ

30.00 14 9 18 2362,90 -1,33 61,49 |74,17 137,56 14 49 1

60.00 15 31 D 2|69,94 3.69 46,84 179.09 130,17 16 ? 6

70,oo 17 20 29 1843.54 9,46 15,12 183,46 122,9T 17 51 IE

SO,O0 19 96 59 1356.25 16.66 352.36 167,67 115.01 20 10 36

82.09 21 I 39 !145.77 20.75 336,54 189.42 111,13 21 20 45

190.00 22 36 31 6116.76 |6,86 291.65 167,67 115.01 24 20 50

t10.00 22 19 55 6178,40 9.46 291.94 183.46 122,97 24 2 54

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE -,1498 TRA -.3963 TC3 .0340 6AU ,0333 SGT 844,2 $GR 638,4 393 004.1

ROE -.3231RRA .1166 RE3 ",233? FAU .16937 RRT -,DT$6 RRF ,4309 RTF -.i,52

roe -.7648 FRA .9688 rC-13.9151 63P 738 6GB 1068.4 R23 -.4023 RI3 ,1953

6DE .3560 6R4 .4131 6C3 ,2362 FSP 1307 SO! 847.4 302 634.2 THA 172.52

3,726 SPA -21.13 RAP 324.61 [CC 1.1736

TIME PO CST TIN INJ 2 LAT IHJ 2 LONG

1382.5 16,71 45.42

1163,3 19.20 28,09

843,5 22.07 b,6?

356.3 23.71 320.47

145.8 27.62 313.39

3118.8 25.71 26T.73

3t78.4 22.07 270.?0

ORRIT DETERMINATION ACCUflACY

6T 17.9 SR 28.9 $S 23.7

CRT ,6311 C_S -._538 CRY ".4301

LSA 58.6 MSA 14,0 iS4 2.1

ELI 31.6 EL2 12,4 ALF 63.74

LAUNCH OAT[ JUN 2 tRY1 FLIGHT TIME 1S4.00 ARRIVAL DATE NOV 3 1971

HELIOCENTRIC CONIC

flL 155.72 LAL .00 LOL 230.69 VL

RP 209.8? LAP "1.16 LOP 10.36 VP

RC 109,028 GL -13,47 GP -4.99 ZAL

PLANETOC[NTRIE CONIC

C3 10.404 VHL 3.226 OLA -29.17 9AL 321.92 RAO 6638.3 VEL

LNCH AZMTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ

50.00 14 6 37 2382.33 "1.51

60.00 13 30 3 2169.92 3,5?

70.00 17 18 57 1945.61 9,38

80.00 19 5! 36 1367.36 /6,54

62.33 21 5 2 1131.84 20,74

100.00 22 34 27 6129,87 16.34

110.00 22 18 23 6180,47 9,38

DIFFERENTIAL CCRRECTiON6

TOE -.1583 TRA -.3912 TC3 -,0616 6AU .0383

RDE -.3209 RRA ,1168 RCS -.2663 FAU .17656

FOE -.7830 FRA .9100 FC-14,6921 OSP 686

60_ .3578 6RA .4083 BC3 .2?56 FSP 1383

OI3TANCE 366.579 EARTH TO MARS

32.23? GAL 2.10 AZL 91.34 HCA 1|g.$2 SNA 166.96 ECC .15449 IN( 1.3372 Vl 29.366

23.547 GAP 8.?E AZP 69.34 TAL 17.96 TAP 137.49 RCA 130.32 APO 223.20 V2 26.$24

64.g0 ZAP 128.78 ETS 184.02 ZAE 170,04 ETE 20?.0? ZAC 94,92 [TC 277.93 LVI "$3,56

11,424 PTH 6,47 VHP 3.640 SPA -21.52 RAP 324.01E(C 1.1712

RT ARC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

61,48 173,98 137.56 14 4B 20 1382.3 16.73 43.41

46.85 178,86 130.17 16 6 9 1163.9 15.$8 28.11

25.23 163,20 122.99 17 49 43 645.6 22.05 4.00

353,05 187,28 I/g.Z2 20 14 23 367.4 25.35 329,23

33?,51 189,18 110.98 21 23 53 131.8 2?,55 312,34

292,32 187.28 115.22 24 16 3? 5129.9 25.31 268.51

292.05 183.20 122.99 24 1 24 5180.5 22.01 2?0.63

MID-COURSE EXECUTION AccuRACY OROIT DETERMINATION ACCURACY

9GT 943.7 $GR 640,5 GG3 843,0 ST 16.4 SR 28.7 $S 24,0

RRT -.0307 RRF *4549 RTF -,0707 CRT ,6760 CR$ -.9522 CST -.4604

6GB 1060.8 R23 -.4486 R13 .0928 LSA 38.8 MSA 14.9 S$A 2.9

$GI 846.5 SG2 639.5 THA 176.29 ELl 31.9 EL2 12.3 ALF 62.06
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 2 19T1

HELIOCENTRIC CONIC

RL 151.72 LAL ,OO

RP 218.10 LAP -I.13

RC 111.121GL -13.35

PLANETOCENTRIC CONIC

C3 10.267 VHL S.204

LNCH AZHTH LNCH TIME

SO.DO 14 7 ST

60.00 15 29 3

?D.00 17 17 17

80.DO 19 48 59

83.07 21 9 22

100.00 22 29 SO

110.00 22 16 44

FLISHT TIN( Ill. DO ARRIVAL DATE NOV $ 1971

DISTANCE 372.732 EARTH TO NARS

LOL 210.88 VL $2.220 GAL 2.86 AZL 91.32 HCA 120.75 SNA 186.57 ECC .19320 INC !.$178 Vl 29.364

LOP 11,39 VP 23.495 GAP 8,48 AZP 89,33 TAL 17.95 TAP 136.70 RCA 15D.52 APO 222.61 V2 2s.og8

6P -5.11 ZAL 84,93 ZAP 128.86 ETS 183.86 ZAE 168.38 ETE 204,27 2AC 94.84 ETC 277.79 LVI -13.22

DLA -29.05 RAL 321.93 RAD 6838.2 VEL 11.418 PTH 6.47 VHP 3.558 DPA -21.90 RAP 325.38 ECC 1.1890

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CIT TIN INJ 2 LAT INJ 2 LONG

2388.71 -1,52 61.48 173.82 137.56 14 47 39 1382.7 11.72 45.41

2166.96 3.53 46.90 t76.67 130.17 16 S tO 1167.0 19.14 28.17

1848.16 9.2? 25.39 182.95 123.02 17 48 6 848.6 21.92 4.18

1179.66 16.18 353,78 188.92 111,44 20 9 56 379.? 25.27 130.07

1115,19 20.?3 338.28 188.96 110.82 21 27 58 !15.2 27,47 311.09

e142.17 16.18 293.06 186.92 1IS.44 24 12 13 5142.2 25.27 269.35

6183.44 9.2? 292.21 182.95 123,02 23 59 47 5183.4 21.92 271.01

DIFFERENTIAL CORRECTION8

?DE -.1512 TRA -.3741 TC3 ".1820 BAU .0467

ROE -.1179 RRA .1199 RC3 -.2988 FAU ,185|9

FOE -.SSSS FRA ,9161 FC-1S.8181 88P SSS

ODE .3537 BRA .3911 8C3 ,3399 FSP 1423

LAUNCH DATE JUN 2 1971

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 820.5 SGR 645.0 SG3 889.I ST 18.0 SR 28.6 IS 2S.D

RRT -.0071RRF .4836 RTF .0024 CRT .6955 CRS -.9575 CST -.4897

8GB 1043.6 R23 -.4837 RI3 .0032 LSA 39.4 NSA 14.4 SSA 2.9

SG| 820.5 882 844.9 THA 179.17 EL! 31.7 EL2 11.9 ALF 62.53

FLIGHT TIME 150.00 ARRIVAL DATE NOV T 1971

HELIOCENTRIC CONIC

RL 151.72 LAL .DO

RP 210.35 LAP -l.|O

RC 113.239 6L -13.23

PLANETOCENTRIC CONIC

C3 10.137 VHL 3.184

LNCH AZMTH LNCH TIME

50.00 14 7 18

60.00 15 28 2

?O.DO 17 15 31

SO.DO t9 42 S

83.7? 21 11 S

IOO.OD 22 25 0

!10.00 22 14 18

DISTANCE 376.669 EARTH TO MARS

LOL 250.83 VL 12.205 GAL 2.86 AZL 91.30 HCA 121.98 8HA 188.3| ECC .19203 INC 1.2979 Vl 28,388

LOP 12.82 VP 23.444 GAP 8,25 AZP 89.31TAL 17.92 TAP 139.90 RCA 150.53 APO 222.D9 V2 26.071

GP -5.33 ZAL 65.00 ZAP 124.93 ST8 183.69 ZAE 166,68 ETE 202.08 ZAC 94.76 ETC 277.64 LV! -12.84

DLA -28.90 RAL 321,97 RAD 6638.1VEL !1.412 PTH 6.46 VHP 3.482 DPA -22.29 RAP 322.72 ECC !.1660

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2583.50 -1.$6 61.52 173.69 137.56 14 47 2 1383.5 16.68 45.45

2168.75 3.45 46.99 I78.51 110.18 16 4 tl 1168.? 19.07 28.27

1852.19 9.12 25.60 112.74 123.06 17 46 24 852.6 21.80 4.43

1591.34 11.78 314,60 186.58 115.68 20 5 22 393.3 25.01 331.00

1094.57 20.69 534.?4 188.79 110,64 21 33 25 94.6 27.36 309.56

8155.05 15.78 293.87 186.58 115.G8 24 7 36 5155.9 25.01 270.28

8187.45 9.12 292.43 188.74 123.08 25 58 5 5187.4 21.80 271.25

NID-EOURSE EXEEUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 860.2 8DR 648.7 SG3 922.8 ST 19.4 SR 28.4 iS 24.5

RRT ,0575 RRF .5048 RTF .I176 CRT .7177 CRS -.9498 CST -.5054

888 |078.| R23 ,4889 R13 .1538 LSA 3g.4 NSA 15.0 SSA 2.9

88[ 082.0 802 144.2 THA 5.82 ELI 52.2 EL2 11.9 ALF 59.27

DIFFERENTIAL CORRECTION8

TOE -.1724 TRA -.3765 TC5 -.5320 BAU .0632

ROE -.3126 RRA .!175 RE5 -.3274 FAU .19087

FOE -.8219 FRA .SOLO FC-IS.SOI2 88P 594

ODE .3570 8NA .5943 DE3 .4881 FSP 1531

LAUNCH DATE JUN 2 1971
FLIGHT TIME 180.00 ARRIVAL OATS NOV 9 1971

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 210.57 LAP -1.07

RC 115.380 GL -IS.O9

PLANETOCENTRIC CONIC

C3 _O.Ol4 VHL 3.114

LNCH AZMTH LNCH TIRE

SO.DO 14 8 40

60.00 15 26 59

?0.00 17 13 39

4O.OO 19 17 13

84.85 2! 22 54

100.00 22 20 5

110.D0 22 15 S

DISTANCE 381.053 EARTH TO MARl

LOt. 250.03 VL 32.191 GAL 2.84 AZL 91.20 HCA 121.20 SNA 116.00 ECC .19096 INC 1.2775 Vl 29.366

LOP 14.04 YP 21.394 GAP 8.02 AZP 89,50 TAL 17.8T TAP t41.07 RCA 150.55 APO 221.61 V2 28,044

GP -5.51 ZAL 15.09 ZAP 122.97 ETS tSS.SZ ZAE 164.91 ETE 200.51 ZAC 94.68 ETC 277.48 LVI -12.49

DLA -28.74 RAL 322.03 RAD 6838,0 VEL 11.407 PTH 6.46 VHP 3.411 DPA -22.69 RAP 322.03 [CC !.1648

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2384,S! -I.S3 61.57 173.5g 137.55 14 46 25 1384,8 16,62 41.51

21T1.17 3.34 47.11 178.37 130.19 16 3 tO !171.2 18.97 20.40

1857.44 8.94 25.86 182.55 123.I0 17 44 36 857.4 21.65 4.?S

1401.77 15.55 355.41 181.26 115.93 20 0 41 407.8 24.72 331.98

1089.00 20,13 132,84 188.14 110.46 21 40 23 69.0 27,23 307.65

6170.28 15.35 294,73 106.25 115.93 24 2 55 5170.3 24.72 271.25

S192.29 8.94 292,19 182,55 121.10 23 56 18 5192.3 21.65 271.55

DIFF[RENTIAL CORRECTION|

TD[ -.1798 TRA -.3878 TCS -.48910AU .0793

ROE -.3085 RRA .liT? RE3 -.3122 FAU .19822

FOE -,8401 FRA l.Ot8$ WC-I?.I373 |SP 592

8DE .3517 SRA ,3052 8C3 .5927 FSP 1598.

LAUNCH DATE JUN 2 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 877.6 5GR S30.9 SG3 9S3.5 5T Ig.8 SR 28.2 18 24,8

RRT .1129 RRF .lIDS RTF ._,45 CRT .7360 CRI ".9481 Ell *,$287

SG8 lOS2.? R23 .47?3 Rt3 ,2757 L$A 39.6 NSA 14,S 88A 3.0

8G| 884.2 SG2 142.0 TflA 10.21 ELI 52,4 (L2 II,S ALF 57.99

FLIGMT TIME IS2.OO ARRIVAL DATE NOV tl 1911

HELIOCENTRIC CONIC

RL ISI.?E LAL .00 LOt. S50,83 VL

RP 210.8_ LAP -1.04 LOP 15.28 VP

RC 117.545 GL -12,95 GP -5.69 ZAL

PLANETOCENTRIC CONIC

C3 9.898 VHL 3.146

LNCH AZNTH LNCH TIME

50.00 14 6 2

GO.OO 15 25 53

?O.OO 17 11 40

80.00 19 32 14

85.85 21 32 45

100.00 22 15 S

110.00 22 11 7

DIFFERENTIAL CORRECTIONS

TOE -.1818 TRA -.3147 TC5 -.68D4 |AU .8913

ROE -.5010 RRA .1177 RE3 -.4006 FAU .2062?

FDE -.8741 FRA 1.8517 FC-18.D427 88P 650

8DE .3551BRA ,3737 BC3 .7218 FSP 1648

DISTANCE 315.224 EARTH TO MAR8

32.179 GAL 2.82 AZL 91.26 HCA 124.42 5MA !S|.57 ECC .18991 INC 1.2511 Vl 29.161

E3,348 GAP 7,80 AZP 19.29 TAL 17.88 TAP 142,22 RCA 150.56 APO 221.11 V2 21,815

65,28 ZAP 120.99 ETS 183.34 ZAE 163.09 (T[ 198.83 ZAC 94.60 ETC 27T.32 LVI -12.10

DLA "28.58 RAL 322.12 RAD 6838.0 VEL 11.402 PTH

L'i TIME INJ LAT INJ LONG INJ RT ASC

2588.65 -1.?2 61.65 173.52 137.55 14 45 4g

2174.25 3.21 47.25 170.25 13D.19 16 2 7

1883.12 8.73 26,17 112,38 123.15 17 42 43

1422.9D 14.go 356,35 185.97 t16.18 lg 55 57

1034,93 20.57 380.31 I88.52 II0,26 21 50 0

6185.41 14.90 293,63 185.97 !16.18 23 58 12

6197.98 S.T3 2g2.gg 162.38 123.15 23 54 25

NID-COURSE EXECUTION ACCURACY

8GT 890,7 8DR 858.9 SG3 1008.2

RRT .1705 RRF .5582 RTF .3090

SGB 1106.8 R23 .44g7 RI3 .3958

SG1 905.0 882 83T,! THA 14.44

6.45 VHP 3.344 OPA -23.10 RAP 321.50 £CC 1,1629

INJ AZNTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

1386.7 tS.53 45.59

|174.2 lS.15 28.56

863.1 21.47 5.0?

422.9 24,41 332.99

34.g 27.09 S85.12

5115.4 24,41 272*27

5198.0 21.47 2?l.gD

ORBIT DETERNINATZON ACCURACY

ST ts.g SR 28.D 81 25,4

CRT .7526 CR8 -.950S CST -.5S37

LSA 4D.0 MSA 14.? $8A S.O

ELI 32,4 EL2 11.3 ALF 5?.42
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE tUN 2 1071

HELIOCENTRIC CONIC

RL 151.72 LAL .DO

RP 211.07 LAP "1.DO

0C tlS.?3A GL -12.T!

PLANETOCENTRI¢ CONIC

C3 9.707 VNL 3.128

LNCH AZMTH LNCH TIME

50.00 14 5 26

SO.DO IS 24 4?

TO.D0 17 9 36

OR.DO 19 27 12

87.83 21 49 48

100.00 22 10 4

110.00 22 9 3

FLIGHT TIN[ 184.00 ARRIVAL DATE NOV 1] IO?I

DISTANCE 389.398

LOt. 250.63 VL 3|o|61 GAL 2.79 AZL 91.24 HCA |25°64 SMA

LOP 16.48 VP 23.299 GAP 7.58 AZP 89.28 TAL _?.70 TAP

GP -5.88 ZAL 65.35 ZAP 1t8.99 (T$ 183.1S ZAE It1.23 ETE

EARTH TO MARS

185.62 [CC .10911 INC 1.2350 Vt 2S.3S4

143.35 RCA 150.58 APO 220.01 V2 25.08i

197.60 ZAC 94.52 ETC 277.15 LVI -11,71

DLA -28.36 RAL $22.24 RAD D637.9 VEL 11.397 PTH 6.45 VHP 3.233 DPA -23.52

L-I TIME IMJ LAT INJ LONG XHJ RT A$C INJ AZMTH IMJ TIN[ PO CST TIH

2389.06 -!.84 61.75 173.48 137.55 14 48 15 1389.1

2177.99 3,04 4T.43 178.17 130.21 16 1 5 1178.0

1869.70 8.49 26,52 182.25 123.21 17 40 46 869.7

1438.81 14,42 35?,29 185.71 116.43 19 St 11 438.8

6267.13 20.46 304.10 180.44 110.25 23 3A 15 526?.I

$201.32 14.42 296.$6 185.T1 116.43 23 53 26 5201.3

6204.56 8.49 293.34 182.25 123.21 23 52 27 5204.6

RAP 320.56 ECC 1.1611

INJ 2 LAT INJ 2 LONG

16.41 45.70

18.70 28.76

21.26 5.AT

24.07 334.06

26.93 278.91

24.07 273.33

Zl.26 2?2.30
DIFFERENT IAL CCRREETIOM

TDE -.t662 TRA -.3528 TC3 -.7895 BAU ,1179

ROE "m29g5 RRA .1194 RE3 ".433? FAU .21192

FOE -.8552 FRA 1.1258 FC-18.745T BSP 730

6DE .3581 80A .3722 BE3 .9008 FOP 1747

LAUNCH DATE JUN 2 1971

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 954.7 6GR 660.6 3G3 1042.2 ST 21.1 8R 27.? sO 24.S

RRT .2360 RRF .5803 RTF .4027 ERT .?746 COS -,9425 COT -.5594

8GB 1161.0 R23 .4180 R13 .4866 LSA 39.9 NSA 15.1SSA 3.0

6G1 976.8 3G2 627.4 THA 16.23 ELI 32.9 EL2 11.2 ALF 54.80

FLIGHT TIME 166.00 ARRIVAL DATE NOV 15 1971

HELIOCENTRIC CONZC DI8TANC£ 395.577 EARTH TO MARS

RL 151.72 LAL .OR LOL 250.63 VL 32.1S2 GAL 2.76 AZL 61.21HCA 126.86 3HA 185.53 [CC .18831 INC !.2129 Vl 20.356

RP 211.33 LAP -.97 LOP 17,70 VP 23.252 GAP 7.37 kiP 89.27 TAL 17,59 TAP 144.45 RCA ISD.59 APO 220.47 V2 25.05?

RC 121.945 GL -12.$2 QP -6.0? 2AL 65.53 ZAP !16.98 ETS 162.95 ZAE 159.34 [TE 196.53 ZAC 94.43 ETC 276.98 LV| -I1,30

PLANETOCENTR|C CONIC

C3 9.682 VHL 3.112 DLA -26.13 HAL 322.39 RAD 6637.6 VILli.OR2 PTH 6.44 VHP 3.226 DPA -23.95 RAP 319.79 [CC 1.1D93

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG ZNJ RT ASC |NJ AZMTH [NJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

SO.DO 14 4 49 2391.99 "1.DR 01.67 173.46 137.54 14 44 41 1392.0 16.27 45.84

SO.DO 15 23 38 2182.35 2,iS 47,Q4 178,11 130.22 16 0 D 1182.4 16.52 29.00

?O.DD 17 7 27 1677,05 6,21 21.21 162,13 123.27 17 38 44 877.t 21.03 $.62

SO.DO 19 22 10 148$.22 13.92 358.2S 185.40 116,68 10 46 26 455.2 23.72 335.19

gO.DO 21 43 30 6267,42 18,90 304,78 187,63 t11.76 23 20 18 5207.4 25.07 280.17

100.D0 22 S 2 8217,73 13.62 267.53 185.48 116,68 23 46 40 9217,7 Do,rE 2?4.42

110.00 82 l S$ 0211.il 0,21 808,73 13t,18 163,27 23 SO 29 9211,2 El.D$ 272.74

DIFFERENTIAL COqR[CT|ONI

TDE -.2D46 TRA -.3432 TC3 -.9603 |AU ,1300

ODE -.2242 RRA ol2OO RC3 -.471D FAU ,|ll4l

FOE -,ISTl FRA !,1754 FC'16,|346 lip 136

lOS ,$582 DRA ,3644 lEO 1,0741 FIP 1616

LAUNCH DATE tUN 2 1271

HEL|OCEHTR|C CONIC

NL 151.72 LAL .DO

RP 211.60 LAP -.94

OC 124.177 GL -12.44

PLANETOC[NTOIC CONIC

C3 9.583 VHL 3,005

MID-COURBE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6ST 1006,2 8GR 2i6,4 $G3 1060.2 IT 2t.7 IR 67.4 ll 24,2

RRT ,Ei?4 RRF ,2047 RTF ,4863 CRT .7913 CR2 -.I)Ol CIT -.5721

8G2 1300.4 R23 ,3647 RI3 ,3i64 LIA 40.0 MIA lS.l llA 3,0

6G1 1039.8 8G2 e17.3 TMA 17,42 ELI 33.E EL2 tI.O ALF 9$.21

_LIGMT TIME 166,00 ARRIVAL DATE MOV 17 1071

DISTANCE 397.760 EARTH TO MARS

LOL 250.63 VL 32°130 GAL 2.73 AZL 91.19 MCA 120.07 8MA 185.40 ECC .18760 INC I.Igol Vt 29.35S

LOP 10.61 VP 23,207 GAP 7,16 AZP 86.27 TAL 17.46 TAP 145,53 RCA 150.$1 APO 220.18 V2 25.926

SP -6.26 ZAL 66.73 ZAP !14.95 ET8 182.73 2AS 157.41 ST[ 195.36 ZAC 94.34 ETC 276.00 LVI -ID.SO

LNCH AZMTH LNCN TINS L-I TIME INJ LAT

50,00 I4 4 14 2395,44 °2.16

00.00 15 22 20 2107.35 2.63

70.00 17 5 13 1085.18 7.91

8O.O0 12 17 8 t472.13 13.40

90.00 21 20 19 1049.tD 17.21

tOO.OD 22 O D 3234.64 13.40

110.00 22 4 39 6220.04 7.g1

DIFFERENTIAL CCRNECTIONO

TO[ -.2120 TOA -.5340 TCD-I,|DO0 OAU .I012

ROE ".2901 ORA .t217 RC3 -.SOLO FAU .2241]

roe ".8541 FOA 1.2291 FC-20,3111 66P 1012

SO[ .3590 BOA .3563 6C3 1.258S FSP 1808

DLA -27.86 RAL 322.56 RAD 8637,8 VEL 11.380 PTH 6.44 VHP 3.173 DPA -24.37 RAP 310.01ECC t.tS77

|NJ LONG INJ RT ABE |NJ AZMTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

32.02 173.47 137.54 14 44 g 1395.4 16,10 40.00

47.86 178.08 130.23 IS 50 55 1187.3 18.52 20.27

27.$4 162.03 123.35 17 $6 30 885.2 20.78 6.41

359.24 185.28 116.93 19 41 41 472.1 23.55 316.25

329.95 lOT. 11 112.79 21 45 48 4g.I 25.12 $05.70

290.5t 185.28 116.g3 23 45 55 $234.6 23.35 275.54

294.17 182.03 123.33 23 48 19 5220.0 20.78 273.23

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT t014.5 SGR 672.0 $G3 !117.4 ST 22.4 5R 27.1 01 04.7

DRY .)360 ORF .6207 OTF ,_,93 CRY ,806§ CRI -.9518 (iT -.ll_O

$GB 1|$7.8 R23 .$541 RIO .6317 LSA 40.0 MSA 13.2 $$A },|

SGt 1113.0 8G2 607.0 THA 38.13 ELI 33.5 EL2 ID.? ALF 5I.?O

LAUNCH DATE tUN 2 1971 FLIGHT TIME 170.00 ARRIVAL DATE NOV 10 1971

HELIOCENTRIC CONIC O|3TANCE 431.648 EARTH TO HAD0

OL 151.72 LAL ,00 LOL 250,63 VL 32,143 GAL 2,72 AZL 91,17 HCA 129.28 OMA 165.28 [CC .186g7 INC 1.|667 V| 20.366

OP 211.$7 LAP -,GO LOP 20.t2 VP 23.165 GAP 6.g$ AZP 8g,26 TAL 17.31 TAP 146.$9 RCA 153.04 APO 219.92 V2 25,Bg6

OC 125.431GL -12.25 GP -6,46 ZAL 63.96 ZAP I12,g! ET$ 102.54 ZAE 155.45 [T[ 164.77 ZA¢ 94.24 ETC 276.$2 LVI -10.40

PLANET(XENTRIC CONIC

C3 g,485 VHL 3,080 DLA -27.63 RAL 322.T6 RAD 6637.8 VEL 11.334 PTH 6.44 VHP 3.125 DPA -24,8| RAP 318.21ECC 1,1562

LNCN AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

50.00 14 3 35 23gg.42 -2,36 62,12 173.51 157.53 14 43 37 1599.4 IS.91 46.18

60,00 15 21 15 2/62,gs 2.36 48.15 178,07 133.24 15 57 48 1163.D 18.09 29.56

70.00 1? 2 54 1864.D? 7.S? 27.82 181.96 123.40 17 34 28 8g4.1 20,4g 6.g4

80.00 16 12 7 1489.51 12,86 .25 165.10 117,18 lg 36 57 489.5 22.g5 537.43

g0.00 21 I? 1 1086.71 16.21 332.26 186.74 113,50 21 35 O 86.7 24.50 308.30

100.00 21 54 59 6252.32 12,86 26g.52 185.13 11T,18 23 3g t] 5252.0 22.g5 276,G8

110.00 22 2 20 6228,92 7,37 294.64 181.96 123.40 23 46 g 5226.9 20,4g 273.77

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTICN ACCURACY ORSIT DETERMINATION ACCURACY

TOE -.2210 TRA -.3253 TC3-1.3475 BAU .1846 SGT 1152,8 SGR 6?9.9 $G3 1153.5 ST 23.0 SR 25.8 SO 24.5

ROE ".2851RRA .1230 RC3 -.5488 FAU ,230g5 RRT ,4118 RRF .6521RTF .G239 COT .8208 CRS -.9282 COT -.5898

FD( -.8462 FRA 1.2813 FC-21.0731BSP 1189 SGB 1336.7 R23 .3238 R13 .6864 LSA 40.0 NSA 15.2 $SA 3.1

62[ .3607 SRA .34?7 BC3 1.4549 FOP 1955 SG1 1196.5 SG2 5g5.9 THA 18.3g EL1 33.7 EL2 10.4 ALF 50.30
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH D&T[ JUk 2 1971 FLIGHT TIME 172.00 ARRIVAL DATE NOV 21 IGTI

HEIIO¢ENYR]E C(:_IE

RL 151.72 LAL .00

RP 212.14 LAP -,8?

RC 128,TOS GL -12.05

PLANETOCENTRIC CONIC

C3 9.398 VNL 3.06S

LNCN AZNTH LNCH TIME

SO.O0 14 3 2

Go.o0 t5 20 !

TO,DO 17 0 30

80.00 19 ? 7

9O.OD 21 7 25

IDD.OD 21 49 Sg

IID.DD 21 59 57

DIFFERENTIAL CCRRECTION$

TOE -.2285 TRA -.3148 TC3-1,S525 |AU ,_088

RDE -,2800 RRA .1245 RC3 ".5892 FAU .2387R

FOE -.8357 FRA 1.3348 FC-21.8188 RBP 1389

BO( .3814 BRA .3385 BC3 1.6606 FIP 2014

DISTANCE 408.136 EARTH 20 MARS

LOt, 2GO.iS VL 32.137 GAL 2.&7 AZL 91.14 HCA 130.40 SNA 185.12 ECE ,18541 INC 1.1424 VI 28.399

LOP 21.32 vP 23,119 GAP t.16 kZP 89,29 TAL 17.14 TAP 147.63 RCA 150.86 APO 219.70 V2 25.894

GP -G.SS ZAL 68.22 ZiP 1|0.08 ITS 182,32 ZAE 153.47 EYE 194.03 ZAC 94.14 ETC 278.44 LVI -10.02

DLA -27.38 RAL 52_.00 RAD liST,? VEL II.GIO PTH 6°45 VNP 5,002 DPA -28,24 RAP 51T,S9 ECC 1.1547

L-I TIME INJ LAT ]NJ L_klG |NJ RT AIC INJ AZMTM |NJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

_408.93 -2.59 62,3T 173.58 137.52 14 43 8 I4Q3.g 15,69 46,38

21gg,lg 2.I! 48.45 178.08 130.25 15 58 40 figs.2 17.84 29.90

1903.68 7._1 28.53 181.92 123.47 17 32 14 903.7 20,19 7.52

1507.38 12,31 1.28 104.95 117,42 19 32 14 507.3 22.54 338.57

1119.39 15.31 534.23 186.44 114.07 21 26 4 119.4 23.93 $19.52

8289.84 12,5I 300.55 184.gs 117.42 23 34 29 5269.8 22.54 277.04

6230.54 ?._l 285,15 181o92 |23.47 23 43 55 5238,5 20.19 274.34

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1235.8 SGR 687.8 8G3 1188.4 iT 23.6 SR 26.5 SS 24.2

RRT .4834 RRF ,6?49 RTF .1788 CRT ._335 CR8 -.9220 CSY -,5953

8GB 1414.3 R23 .3008 R13 .?519 L$A 40.0 MSA 15.3 $SA 3.1

SGI t28T.7 SG2 584.9 THA 18.58 EL1 34.0 EL2 10.2 ALF 40.93

LAUNCH DATE JUN 2 1971 FLIGHT TIME 174.00 ARRIVAL DATE NOV 23 19T1

HELIOCENTRIC CONIC DIITANCE 410.328 EARTH TO MARS

ML 151.72 LAL .DO LOL 250.83 VL 32.132 GAL 2.64 AZL 91,12 HCA 131.69 8NA 185.10 ECC .18592 INC 1.1173 VI 29.366

NP 212,43 LAP -.83 LOP 22.53 VP 25,078 GAP 8.56 AZP 89.26 TAL 16.96 TAP |48,64 RCA 150.68 4PO 219.51 V2 25.832

RC 130.999 GL -11.84 GP -6.88 ZAL 68.51ZAP |08.84 ITS |82.10 ZAE 151.47 ETE 193.36 ZAC 94.04 ETC 276.25 LVI -9.58

PLANETOCENTRIC CONIC

C3 9.812 VHL S.052 DLA -27,05 RAL 325.23 RiD 8887.7 VEL 11.378 PTM 6.48 VHP 5.042 DPA -23.68 RAP 516.37 ECC I,lSS$

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

50.00 14 2 27 2408.95 -2.84 62.58 173.65 137.51 14 42 56 1409.0 15.45 48.61

60,00 15 |8 44 2206.03 1.8I 48.77 178.11 150,27 15 55 30 1206.0 17.56 30.28

70.00 16 56 3 1914.01 6.03 28.87 181.89 123,35 17 29 57 914.0 19.05 8.13

00.00 19 2 9 1525.58 3|°73 2,33 184.03 117,83 19 27 34 525,6 22,11 339,75

90.00 20 58 48 1149.37 14.47 336.03 188.21 |14.56 21 17 5? |4g,4 23.56 312.33

100.00 21 45 0 1000.04 11.73 323.70 184,83 117.65 22 I 40 .0 22.11 501.12

110.00 21 5? 29 8248.87 6.83 295.70 181.8g 123.55 25 41 38 5248.9 19.85 274.98

GIFFERENTIAL CORRECTIONS MID-COUR$£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2351 TRA -.3029 TC3-1.7637 BAU .2332 SOT 1327.2 8GR 696.5 $83 1222.3 ST 24.1SR 26.1SS 24.0

RDE -.2750 RRA .125T RC3 -.63|1FAU .24248 RRT .5119 RRF .6973 RTF .7264 CRT .8453 CRS -.9167 CST -.6027

FDE -.8265 FRA 1.3791 FC-22,$425 SiP 1609 8GB 1498.9 R25 .2770 R13 .7710 LSA 40,0 N$A 13.2 SSA 3.1

BDE .3817 iRA .3280 BC3 1.8733 FiP 2080 SOl 1584,8 SG2 573.5 THA 18.28 ELI 34.2 EL2 9.9 ALF 47.71

LAUNCH DATE JUN 2 1971 FLIGHT TINS 176.00 ARRIVAL DATE NOV 25 1971

HELIOCENTRIC CONIC DISTANCE 414.523 EARTH TO MARS

EL 151.72 LAL .00 LC_ 290.83 VL 32.129 GAL 2.B0 AZL 91.09 HCA |32.09 INk 185.04 ECC ,10330 INC 1.0914 Vl 29._6S

mP 212.72 LAP -.80 LOP 23,73 VP 23,034 GAP 8.37 AZP 89.26 TAL II,75 TAP 149.64 RCA 150.71 APO 219.36 V2 25.799

NC 133.512 GL -11.51GP -7,06 ZAL 66.81ZAP 108.80 ITS 181.88 ZAE 149.46 [TE 192,75 ZAC 93.93 ETC 2?6.06 LVt -9.13

PLANETOCENTNIC CONIC

C3 9.231 VHL 3.039 DLA -26.73 RAL 323.30 RiD 1657.6 VEL 11.375 PTN 1.43 VHP 3,007 DPA "26.12 RAP 313.74 ECC 1.1519

LNCN AZNTH LNCH TIN[ L-I TIME INJ LAT |NJ LONG ]NJ RT ASC ZNJ AZMTH INJ TIME POCST TIN INJ 2 LiT ZNJ 2 LONG

SO.DO J4 ! 50 24|4.30 -3.I2 82.81 |73,75 |37.50 14 42 5 1414.3 ]5.18 46.86

6D,OO 15 IT 25 2213.48 1.48 49.13 178.17 130.28 15 54 18 1213,5 17.25 30.65

TO.O0 16 55 31 1925,03 6.41 29.46 181.88 t23.62 17 27 36 925,0 19,49 0.79

80.00 18 57 10 1544.21 |1.14 3.40 184.73 llT,O8 19 22 55 544.2 21.66 340.95

90.00 20 50 50 1177.G8 13.66 357.72 158,01 115,00 21 10 27 ITT.7 22,Or 314,42

100,00 2! 40 2 1015,80 11.14 324.78 184.73 tiT,Be 21 37 1 19.T 21.86 302,$2

ttD.O0 2t 54 ST 8239.89 S.4I 296.25 381.08 123,82 23 39 tT 5259.9 19,49 2T3.61

DIFr£RENTIAL CCRR[CTION8 MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD_ °.2394 7N4 -.2849 TCS-1.PTBT BAD .257R $GT 1420.? IGR 107.8 383 1254.5 ST 24.4 SR 23.9 99 24.1

ROE ".2COS RR4 .1215 RCS "*ITI| FAU .24819 RRT .3183 NRF ./203 RfF ._,91 CRY .1t94 CII ".¥I)T Ill ".6149

rDC -,e319 FRA 1.401i YC-t3,3tlI lip toil IGB I$B?.| R23 .25|7 R13 .SOIl [li 40.1MSA 15.0 $|4 3.1

90[ .Sit2 iRA .31S4 BE5 2.0094 PiP 2Oil IGt 1484.4 852 |lt.O THA 10.24 ELI 34.Z EL| 9.5 ALr 46.07

LAUNCH DATE JUN 2 1971 FLIGHT TINS I/8,DD ARRIVAL DATE NOV 27 1971

HELIOCENTRIC CONIC

RL tSI.TZ LAL .00 LOL 230.83 VL

RP 213.01 LAR -,?| LOP 24.92 VP

RC 133.843 GL *tl.3T GP "7,27 ZAL

PLANETOCENTRIE CONIC

C3 9.153 VML 3.02S

LNCN A2NTN LNCN TIN£

10.00 14 ! 14

9O.00 15 18 4

?0.00 16 52 IS

60.00 18 52 13

G0.00 2O 43 19

100.00 21 35 5

110.00 21 52 21

D|FFER[NT IAL CORRECTION8

TOE -.2511 TRA -.2820 TC3-2.2339 IAU .2t08

RDE -*2829 RRA .IS03 RC3 -.7109 FAU ,25093

rOE -,?568 FNA /,5134 FC'23.7357 88@ 2048

BDE .3686 BRA ,3107 8C3 2,3443 FIP 2116

OIGTANCE 4tl./tY EARTN YO NARS

BE.tEE GAL 2.58 AZL 91,OB HCA 134.0! IMA 184.99 ECC .15814 INC 1.0845 VI 29,388

22.985 GAP 8.18 AZP 09.28 TAL 16,53 TAP ]50,51RCA 150.74 APO 219.24 V2 25,TS9

t7.15 ZAP 104.?T ITS 181.82 ZAE 147.44 ETE 192.19 ZAC 93.01ET¢ 2TG.0Y LVl -0,99

OLA -28,58 RAL 323.T9 RAD I857,1 V|L tt._B9 PTN 1.42 VHP 2.978 OPA -29.38 RAP 314,9! ECC 1,1308

L-I TIME |NJ LAT ]NJ LONG ]NJ RT AGE INJ 4ZN?N INJ TIME PO CBT T|_ |NJ 2 LiT INJ 2 LONG

2420.t| -3.42 13,07 173.88 157,40 14 41 35 |420,6 14,88 47.14

Z821.5t 1.13 49.52 |70.25 130,29 15 53 5 1221.S 18.92 31.u0

1888,80 5,97 5D,DR ISI.90 I25,19 |? 28 12 958.8 19.11 S.49

13G3.31 |D.55 4,49 I84.88 t18.10 19 10 t7 583,4 21,19 $42.19

1205,12 12.87 339,34 188.$7 115,40 2| 3 24 205.1 22.24 818.23

I037.84 10.55 325.86 194,66 !18.10 21 32 23 37,9 21.19 303.34

8271.61 5.9T 296,80 181.g0 123.89 23 36 53 $271,7 19,11 278.31

MID-COURSE EX£CUTION ACCURACY ORBIT DETERMINATION ACCUNACY

SGT 135|.9 8DR TtS.3 883 1277.3 IT 25.5 8R 25.2 89 22.8

RRT ,GgOD RRF .?370 RTF .7927 CRT .8847 CRS -,6893 C8T -,9820

888 1708,0 R23 ,24?4 R13 .8234 L$A 39.4 M$A 15.6 8SA 3,2

SGI 181t.1SG2 552.7 THA 17.27 ELI 34.8 EL2 9,3 ALF 44,89

1636



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 8 19T[

M[LIOCENTRIC CONIC

RL 111.72 LAL .DO

RP 213.3| LAP -,73

RC 137,991GL "ll,ll

PLANETOCENTRIC CONIC

CS 9,0T8 VHL 3,013

LNCM A2NTH LNCM TIME

50,00 14 O 36

80.00 15 [4 40

TO.D0 16 50 [S

80.00 IS 4T IY

90.00 20 16 lO

lOO.O0 21 30 9

ItO,OO 21 49 41

FLIGHT TIRE 180.00 ARRIVAL DATE NOV 29 IS?I

DISTANCE 422,g14 EARTH TO MARS

LOL ESD,S3 VL 32,124 GAL 2,S2 AlL 9t,04 HCA 13§,_8 SNA 184,SS ECC .16414 |NC 1,0866 VI 21,318

LOP 26,12 VP 22,982 GAP S,OO AZP 89,28 TAL 16,29 TAP 151,57 RCA 150,77 APO 219,14 V2 25,788

8P "?,48 ZAL 67,12 ZAP 102,76 ST8 181,37 ZA[ 145,42 ST[ 191,68 ZAC 93.19 ETC 271,80 LVI -8,28

DLA -28,01RAL 324,10 RAD 6637,6 VEL 11,366 PTH 8,42 VHF 2,948 DPA -26.98 RAP 514,09 ECC 1.1414

L-I TIME INJ LAT INJ LONG INJ PT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

242T,25 -3,78 13,35 174.03 137,46 14 41 A 1427.2 14,51 47.48

2230,29 ,74 48,93 170,35 130,30 15 51 50 1230,3 16,56 31,54

1949,23 S,SO 30,73 181,84 |23,71 17 22 44 949.2 18,70 10,21

1588,89 9,90 5,60 184,62 128.31 19 13 40 582.9 20,69 343,42

1231.?9 12,06 340,9[ 185,75 |11,78 20 16 41 231.8 21,67 31T,98

1017.37 S.9O 128.8? 184,82 118.31 21 47 4? 57.4 20.69 304,78

6284,09 5,50 297,56 18[,94 123,76 23 34 25 5284,1 18,70 277,04

OI_rCR[NTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -,25TO TRA -,2698 TC3-2,4774 SAU ,3142 SOT [671,4 SGR 722,8 SG3 1302,4 ST 26,0 SR 24.8 SS 22,3

ROE -,2568 RRA ,1321 RCS *,7523 FAU ,ES4?S RPT ,_?.53 PRF ,7556 RTF ,8115 CRT .8727 CRS -.8731 CST -.5685

FOE -.7192 FRA 1.S736 FC-24.2918 SIP 2288 SOD 1821.0 P23 .2146 RI3 .8442 LSA 39.1NSA 15.0 SSA 3,2

80( ,3633 ERA ,SODS BC3 2,5801 KiP 2233 SGI 1736,3 SG2 542,4 THA 16,82 EL1 34.8 EL2 9,0 ALF 43.44

LAUNCH DATE JUN 2 1971 FLIGHT TIM( 182,00 ARRIVAL DATE DEC I I9TS

HELIOCENTRIC CONIC DISTANCE 427.112 EARTH TO MARS

RL !S1.72 LAL .00 LOL 2SO.IS VL 52,123 GAL 2,48 AZL 91.01HCA 136.47 SMA 184.94 ECC .18459 [NC !.0076 Vl 89.368

RP 213,61 LAP -,69 LOP 2T,St VP 22,9[2 GAP S,82 AZP 89,27 TAL 16,04 TAP 152,50 RCA 150,80 APO 219.07 V2 2s,sgY

RC 140.S16 GL -10.84 6P -7.70 ZAL 67.90 ZAP 100.76 ETS [81.11ZAE 143.39 ETE 191.20 ZAC 93.56 ETC 275.49 LVI -T.T8

PLANETOCENTRIC CONIC

C3 9.008 VHL 3.001

LNCH AZMTH LNCH TIME

50.00 13 59 18

60.00 IS 13 12

70.00 16 47 31

80.00 18 42 22

90.00 20 29 17

/00.00 21 23 14

110.00 21 46 57

DLA -21,82 PAL 324,43 RAD 663?,S VEL 11,363 PTH 6,42 VHP 2,923 DPA -27.41 RAP 313,2T ECC 1,1482

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2434.43 -4,12 S3,SS 174,20 137.44 14 40 32 1434.4 14.21 47,?S

2239.61 .31 50.38 178.47 130,30 15 50 32 1239.6 16.18 $2.02

1962,35 5,OO 31.42 182,00 121,83 17 20 13 962,3 18.26 10.18

1602,87 9,25 S,73 184,59 118,51 19 9 S 602.9 20,17 344.68

1258,0Y 11,30 342,44 185,67 116,10 20 SO 15 258.1 21.0g 319.69

1077,34 9,25 128,09 [84,59 118,51 21 43 11 77,3 20,1T SOS,D4

1009,17 S,OO 320,34 182,00 123,83 22 3 46 g,2 18,26 298.90

DIFFEREMTZAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2620 TRA -,8561 TC3-2,7278 BAU ,5421 8ST 1796,1 $GR 732,9 SOS 1325,S ST 26,4 SR 24,3 IS 21,S

RDE -.2502 RRA ,1310 RC3 -.?942 FAU .21808 RRT .6566 PRF .7740 RTF .8398 CRT .8797 CRS -.8528 CST -.1484

FOE -,8720 FRA 1,1392 FC-24,8041 8SP 2540 SGB 1931,9 P23 ,2841RI3 ,0813 LSA 38,6 NSA 18,0 8SA $,2

DOE .3823 BRk ,2898 BCS E.8411FSP 227| 801 1865.S SG2 532.3 THA 16,37 EL1 34.8 EL2 S.8 ALF 42.21

LAUNCH DATE JUN 2 1971 FLIGHT TIN( 184.00 ARRIVAL DATE DEC 3 IS?I

HELIOCENTRIC CONIC DISTANCE 411.311 [ARYH TO MARS

RL 151.72 LAL .DO LOL 250.81 VL 12.122 GAL 2.44 AZL 90,91 HCA lIT.IS 8MA 184.93 ECC .18440 INC .9T73 Vl 21.361

RP 213.92 LAP -,88 LOP 28,49 VP 22,872 GAP S,64 AZP 89,28 TAL 15,77 TAP 133,42 RCA 150.83 APO 219.03 V2 25,182

RC 142.T39 GL -10.55 GP -7.82 ZAL 68,31ZAP 98,?7 ETS 180.84 ZAE 141.37 ETE 180.?S ZAC 93.42 ETC 275.30 LVI -7,30

PLANETOCENTRIC CONIC

C3 8,940 VHL 2,890 DLA -21,20 RAL 324,71 RAD 163T,5 VEL II,SSO PTH S,41 VHP 2,903 DPA -27.84 RAP 312,47 [CC 1,1471

LNCH AZNTH LNCH TIN[ L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

SO.OO IS 59 |7 2442,18 -4,31 13,98 174,39 lIT,41 14 39 59 1442,2 13.83 48,10

80.00 15 I| 42 2249.51 ",11 50.85 178,61 [SO.SO IS 48 12 1249.S t5.76 32,54

TO.DO |8 44 42 1978.14 4.48 38.13 182.08 123.89 IT IT 38 9?8,2 17.80 I1.?S

80.00 IS 37 2T 1123.30 S,39 7.88 114.60 Ill. T! 19 4 30 623,3 19.64 S4S.R8

80.00 20 22 36 1204.13 I0.52 343.99 105.62 116.40 20 44 0 284,1 20.80 $2I.S?

IOO.OO 21 20 IS lOST,T? 0,39 3EI,ES IS4,SO I!8,71 21 31 36 97.8 19.64 SOT,S2

lID.DO 21 44 S 1022.97 4,48 $Ei.OT 182.08 123.SS 22 I 11 21.0 17.80 3DO.TO

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE -,2RID TRA -,8427 TCS-2,SSS4 BAU ,STOi SGT 13_6,S SGP 743,7 853 |346,3 ST 28.8 SR 23.8 IS 21.0

ROE ",|438 PRA ,1373 RC3 ".ISIS FAU *IDIOt RRT ,3832 RRF ,1912 RTF ._'a18 CRY ,8858 CRS *.82R4 CST -.Sees

FOE ",6242 FPA 1,8974 FC'23,E?41 SiP 2797 868 EOIS*O R23 ,2141 R13 ,S/ll LSA 38,1 NSk 18.1 IRA 3,2

ODE .SSD? 8RA ,2TOO SC3 S,1004 FIR 1314 8St 1997.9 152 312,3 THA 13.03 ELI 34,S EL2 O,S ALF 4I.tS

LAUHCH DATE JUN t ISTI FLIGHT TIME 186,00 ARRIVAL DATE DEC 3 I871

HELIOCENTRIC CONIC OlITANC[ 433.510 EARTH TO NARD

RL 111,18 LAL ,DO LO_ 210,83 VL 32,1|_ GAL 2,39 AlL 90,91 HCA 138,84 IRA I14,94 ECC ,18426 INC ,9487 VI 2R.3SS

RP 214,24 LAP -,88 LOP 29,17 VP 22,833 GAP S,47 AZP Sg,E9 TAL 15,49 TAR 134,32 RCA 130,86 APO 218,01 V2 23,127

RC 143.133 GL -10,24 GP -8.14 ZAL 38.73 ZAP SS.01ET8 iS0.56 ZAE 139,37 £TE lgD.33 ZAC 93,23 ETC 2T5.12 LVI -S.S4

PLANETOCENTRI¢ CONIC

CS 8.87i VHL 2.9?S DLA -24,?S RAL 3ES.IS PAD SSST.3 VEL 11,33? PTH 6.41 VHP 2.883 DPA -21,26 RAP 311.61 [CC 1.1481

LNCN AZNTH LNCN TINS L'I TINS INJ LAT

S0,O0 [3 31 34 8410.11 -4,92

I0.00 11 10 S 2219.19 -.3?

?D.O0 18 41 48 1990o61 3,93

80.00 lS 32 30 1844.20 7,10

90,00 20 18 S 1310,11 S,73

I00.O0 81 13 82 1118,87 7.90

!10.00 81 41 13 1037.47 3.93

OI_FERENTIAL CORRECTION8

TDE -.2181 TPA -,22T9 TC3-3,2487 BAU ,3892

NDE ",2388 RRA ,1381 RC3 -,8781 FAU ,21348

?DE ".5711 FRA 1,7491 FC-23,6917 BSP 30SE

DOE .3111 8RA .26?4 SC3 3.3638 FSP 2337

INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ ELAT INJ 2 LONG

14.33 174.39 137,3S 14 39 23 1430.5 13.42 41.47

$1.36 178.77 130.30 15 47 48 1260.2 13,32 33.0R

38.91 182.18 IZ3.g3 IT 14 39 890,T 17.31 12.82

9.03 184,82 !!8,99 18 39 35 644.2 19,08 _47.23

341,4| 181,59 116,69 20 37 38 31D,1 18.88 323,03

330,42 i84.62 110.89 21 34 t 118.T 19.08 308.82

321,83 182.18 123.R3 21 38 32 37.3 IT.31 3DI,S4

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2039,? SGR ?34,9 SO3 I164,2 ST 27,0 SR 23,2 81 20,4

PPT ,7116 PRF .8073 RTF ,8733 CRT .8913 CR8 -,1037 CST *.498Y

8GB 2i93,? P23 ,2062 R13 ,1869 LSA 37,3 NSA 16,2 SSA S,3

SG1 2133.1 152 312,2 THA 13.54 ELI 34,S EL2 8,2 ALF 40.20
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BATE JUN 2 197|

HEL|O£EMTR|C CONIC

EL |S].F2 LAL .00

RP 214.33 LAP -.S$

RC 147.$55 GL "R.g2

PLANETOC(NTRIC CONIC

C3 8.815 VHL _.R$D

LNCH AZNTH LNCM TIN(

SO,DO 13 5? 4g

60.00 ]5 I 29

70.00 16 38 50

80.00 18 2? 33

90,00 20 6 42

100.00 21 10 ZS

110.00 21 3R 18

FLICNY YINE lll,0D ARRIVAL DATE DEC Y JR71

DIITAMCE 436.TlO EARTH TO MARl

LOL 280.81 VL 32.124 GAL 2,35 AZL 90.91 HCA I4O.Ol IMA !$4,$R ECC ,13416 [NC .6124 Vf 29.342

LOP 30o83 VP 22,?94 GAP 5,30 AZP 89.30 TAL 1S.lg TAP 155.21 RCA ISO.8g APO 219.02 V2 2S.591

GP -8,37 2AL $9.20 ZAP 94,88 [TI 180.26 ZAE |37.3? ET[ 18g,93 ZAC 93.12 ETC 274.94 LVI -l.37

OLA -24,29 RAL 325.52 RAD 6637.4 VEL 11.334 PTM 6.4| VHP 2.871DPA -28.68 RAP 310.90 [CC 1.1431

L-! TIN[ IMJ LAT INJ LONG INJ RT A$C INJ AZMTH IMJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2459.41 -5.37 64,70 I74.62 137.34 14 38 48 14S9.4 12.98 41.86

2271.45 -|.O? 31,90 178,94 130.29 15 46 21 1271,5 14.8S 33.6?

2005.88 3.35 33.71 182.29 124.01 I? 12 !$ 1005.8 16.79 13.49

1565.59 ?.20 10.25 184.66 |19.06 18 55 19 663.6 I8,4g 348.57

I336.13 8,63 346.94 165.59 116.95 20 3! 36 336.1 19.26 324.el

1140.06 T,EO 331,6! 164.66 1!9.06 2! 29 25 ]40.1 18.49 309.94

1052.66 3.35 322.62 182.29 124.01 21 55 4g 32.? 16.79 302.41

DIFFERENTIAL CORRECTION8

TDE -.2687 TRA -.2113 TC3-3.S082 BAU ,4277

RDE -.2310 RRA ,1412 RE3 -.6294 FAU ,26688

FO[ -.5499 FRA 1,7750 FC-26.2079 63P 3340

BDE .3544 8RA ,2542 6C3 3.$292 FIP 2327

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2193.0 SGR 769.9 $63 1386.3 ST 27.0 $R 22.8 IS 20.1

RRT .7366 RRF .0245 RTF .8863 CRT .8972 CR$ -.7908 CST -.4908

SG6 2324.2 R23 .1946 R13 .goI? LSA 37.1 MSA 16.1 SSA 3.3

$81 2269.4 $62 50!.$ THA 15.30 EL1 34.4 EL2 7.9 ALF 39.$2

LAUNCH DATE JUN 2 lOT! FLIGHT TIME 190.00 ARRIVAL DATE DEC 9 !971

HELIO£ENTRI¢ CONIC

RL 151.72 LAL .DO

RP R14.02 LAP ",Sl

RC 149.988 GL "I.S?

PLANETOCENTRIC CONIC

83 $.755 YHL 2,RS9

LNCH AZMTH LNCH TIME

50.00 13 S? 2

$D.OD ]5 2 47

70.00 13 38 47

$0,00 iR 22 34

RO.O0 2D 3 24

100.00 21 S 21

110.00 21 33 I3

OISTANCE 443.90? EARTH TO MARl

LOL 280.83 VL 32.125 GkL 2,30 AZL 90.00 HCA 141.19 8MA 184,99 ECC ,ll4t2 INC ,9703 Vl 29,]ll

LOP 32,03 VP 2_,75$ GAP 5,13 AZP 89,32 TAL 14,68 TAP 156.07 RCA lSD.13 kPO 219,D3 V2 13,ll4

6P -6.$0 1AL 69.06 ZAP 91,97 [TI !?9,99 ZA[ 135.39 [T[ !89.55 ZAC 92.96 2TC 2T4.?T LVI -3,91

OLA -23.19 RAL 3_S.92 RAD 6637.4 VEL |1,33_ PTH 6.40 VMP 2,860 DPA "!9°!D

L'| TIME INJ LAT INJ LONG INJ RT AlE INJ AINTH INJ TIME PO CIT TIM

24_1.96 -5.lS 65,!0 178,03 137,30 14 36 1] 1469.0

2283.44 "|.2D 62o47 |79.|4 !30,27 15 44 5! !113.4

2021.8! !,74 34,54 181.43 114.06 |? i 10 1011.8

1167.50 $,4T 1t,47 184.73 116,21 18 50 42 607.6

1382,39 8.!| 346.44 |8S.82 SIT. JR ID 28 8 362,4

1182.08 1,47 331.14 184.73 119.1| 2! 24 48 ]82.!

101M1,63 2.74 323.48 !02,43 124.06 I| 53 Z tO.I

RAP 3!D,18 2CC !°144!

IN! I LAT IN! 2 LONG

12.91 49.29

|4.33 34,22

11.14 !4.41

lT.II 348,92

18.20 320,33

17.88 311.29

!$.24 303,3|

DIFFERENTZAL CCRRECT|ON8

TOE -.2703 TRA -.IR?O TC3-3,7906 iAU ,4lTI

ROE -.2214 RRA ,1481NC3 -.6333 FAU ,_8|08

FOE ".4342 _RA f.tT88 PC-23.E$23 88@ 3698

DOE .3498 BRA ,|433 |C3 3,9111FIP 2397

NID-COUR82 [XECUTIC_ ACCURACY O_81T DETERMINATION ACCURACY

8GT 2341.3 8DR 777,5 963 1389,2 IT 27.! IR 21.9 II !l,O

RRT ,T352 RRF ,0388 RTF .8949 CRT .8ilT CR$ -.7130 ¢IT -.3008

IOe _44T.0 R23 ,1874 RI3 ,806? LSA 35.R NIA |6.? IRA 3,3

1G| 1417,! 8G2 493,$ TNA I4.?t ELI 34.0 2L2 ?.T ALF 38,31

LAUNCH OAT2 JUN 2 |t?l FLIGHT TIME |92,00 ARRZVAL DATE DEC It IOTt

HELIOCENTRIC CONIC

RL !S|.72 LAL .OO

RP 215.21 LAP ".51

RC 152.43R GL "R.20

FLAHETCHCENTRIC CON!C

('3 8.?04 VHL 2.1SO

LNCH AZNTH LNCH TIME

50.00 13 58 10

lO.OO 13 3 0

YO.O0 tQ 32 3Y

80.00 IO 17 33

90.00 19 37 9

100.00 21 O 24

110.00 21 32 4

OIFFERENTIAL CCRRECTIOM8

TOE -.2190 TRA -.llO2 TCA-A.OITO DAU .4375

ROE -._131 RRA .1492 RC3-1,OOR4 FAU .2|536

rOE -,3677 rRk 1.9333 PC-28.SI33 8SP 3871

80E .3435 8RA .2540 8C3 4.1897 FSP 2409

OIITANC[ 443,105 EARTH TO MARl

LO_ E_0,83 VL $2.124 GAL 2._5 AZL 60.84 HCA 142.34 8NA II5.03 ECC .ll4]t INC .8410 VI 20.348

LOP 33.20 VP 22.718 GAP 4.97 AZP 89,33 TAL 14.55 TAP 155.92 RCA 150.88 APO 2!9,09 V2 2S.518

GP -8.85 ZAL 70.|2 ZAP g!,!O [TS 172.68 ZAE 133.43 [TE 189,20 ZAC 92.78 ETC 274.90 LV! -3.48

LAUNCH DATE JUN 2 t�?]

HELI_ENTRIC CC_41C

RL 151.72 hAL .00

RP 215.54 LAP -.4O

RC 154.904 GL -8.81

PLANET_ENTRI¢ CONIC

C3 8.653 YHL 2.|42

LNCH AZMTH LNCH TIME

80.00 13 65 13

RO.OO 15 $ 6

70.00 15 29 E2

80.00 18 12 28

90.00 IR SO 33

100.00 20 55 20

110.00 21 28 48

DIFFeReNT| AL C_RECT]ON$

TOE -,2656 TRA -.1630 TC3-4.3476 BAU .5174

HOE -,2054 RRA .1523 RC3-1.0502 FAU .26681

FD£ -.2928 FRA 1.9833 FC-26.6948 83P 4148

60£ .3358 ERA .2231 BE3 4.4728 FSP 2419

OLA -23,28 RAL 326,33 RAO 1137,4 VEL 11.390 PTH 6.40 VHP 2.852 DPA -29.51 RAP 306.43 ECC 1,1432

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

24T9.13 -|.38 15.53 175.32 |3T.25 14 37 29 14T9.1 12.01 49.73

2296.10 "2.|5 53,08 !79.35 !30.25 !5 43 IS I296.1 13.82 34.93

2032.49 2.10 39.41 !12.58 ]24.10 17 8 38 1038.5 tS,6i 15.3S

!?!0.!2 |.72 12,72 !04.8Z 119.35 15 48 3 TtD.1 ]T.24 33].2R

1385.87 T.25 349.95 185,6? !17.43 20 20 ]? 388,g 17.63 32?.98

!]84.59 S.T2 334,0R ]84.82 ]tg.33 21 20 g 104.6 17.24 3tt.R8

]083,3t 2.10 324,33 |12,55 ]24.]0 2] 50 g 55,3 15.66 304.2Y

MIO-COURSE EXECUTION kcCURACT ORIIT OETERMINATION ACCURACY

SGT 1483.3 35R TlO.l $G3 1392.4 8T 2?,0 |R 21.3 I$ 18.4

RRT ,?T49 RRF ,8$DS RTr ._59 CRT ,Iu]8 CNI -.lluI ¢11 -.3_uI

3G! EIOT,t R23 .1935 R13 .9143 LIA 34.9 MIA 1T.0 $SA 3.3

3G1 2512.S SG2 484.4 THA 14.38 ELI 33.8 EL2 T,4 ALF 3?.58

fLIGHT TIME 194.00 ARRIVAL OAT[ DEC 13 |971

OISTANCE 452.3D2 EARTH TO NAR$

LOt. 2s0.63 VL 32.131 GAL 2,2D AZL go.10 HCA !43,53 9MA ]t5,09 ECC ,]24]5 INC .8038 V] 29.588

LOP 34,3? VP 22,$8D GAP 4,1D AZP 86,33 TAL ]4.22 TAP 157,75 RCA ]S].00 APO 2]g.18 V2 25,480

GP -g.Dg ZAL 7D,T2 ZAP 86.28 ET$ !?g.37 ZAE 13!.46 ETE !89,86 ZAC 62.56 ETC 2?4.43 LVl -4.98

DLA -22,72 RAL 326,74 RAD 1637.3 V£L !!.34T PTH 1,4D VHP 2.841 DPA "29.92 RAP 308.74 [CC 1,1424

L'! TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTN INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2486,g$ -$.90 65.96 175.59 !3T.|9 14 38 43 1460.0 It.48 $0.21

23D9,51 -2.74 53.?2 ]?9.5? 13D.22 ]5 4J 35 J309.5 J3.25 33.$1

2035,94 1,44 35.32 182.74 ]24.]3 ]? 3 3T 1055.9 15.05 18.34

IT33.27 4.94 !4,00 184,g2 !]9.48 ]8 41 2] ?33.3 ]6.58 332.8g

1413.$9 $.44 35].4T 185.74 ]]7,$0 20 ]4 31 413.7 ]?.23 329,63

120?.74 4.64 335.37 134.62 119,48 21 15 27 207.7 16.58 314.05

1102.76 1.44 325.24 1t2.74 124.13 2] 4? 11 ]02.8 15.05 303.20

N!D-COURSE EXECUT]C_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2632.3 $GR 803.2 SG3 1405.2 ST 26.7 IR 20.6 85 17.9

RRT *7g30 RRF .8633 RTF .g!15 CRT .g035 CR$ -.5962 CIT ".2561

$GB 2752.1 R23 .]905 R13 .9208 LIA 33.9 NSA ]?.2 $SA 3.4

$61 271D.8 $G2 475.2 THA 14.04 EL! 32.9 2L2 7,1 ALP 33.gs
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ JUN 2 t�Tl FLIGHT TIME |i6.00 ARRIVAL OAT[ DEC |5 ISYI

HELIOCENTRIC CONIC

RL 151.?Z LAL ,00

RF 215.87 LAP -.44

RC 157.585 GL -8.39

PLANETOCENTRIC CONIC

C5 8.605 VNL E,933

LNCH AZMTH LNCH TIME

30.00 13 34 15

60.00 IS 1 ?

TO.O0 1t 28 sg

80.00 18 T 19

90.00 19 44 42

100,00 20 80 10

110.00 21 25 25

DISTANCE 456.496 EARTH TO MAR8

LOL 250.83 VL 32,t33 GAL 2.15 AZL 9O.7G HCA 144.70 3MA tOG,t4 ECC ,tR423 INC .7637 VI 29.388

LOP 35.53 VP 22.643 GAP 4,64 AZP 89.38 TAL 13.87 TAP 253,3? NCA 151.03 APO 2|9.24 V2 25.445

GP -g,3S ZAL 71.26 ZAP 87,46 [T$ 279.05 [AS 129.57 ST[ 188.54 ZAC 92.39 ETC 274.23 LVI -4.55

DLA -22.14 RAL 32T.t7 RAD 6637.3 VEL tl.345 PTH 6.40 VHP 2.644 DPA -30.35 RAP 308,D8 (CC 1.1416

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2301.49 -?.4T 66,48 173,88 137.13 24 33 37 1501,5 to.g1 50.71

2323,68 -3.37 54.40 IT9.82 130.18 15 39 52 1323.7 12.$5 56.33

2074.20 .74 37.28 182.92 124.15 17 0 33 1074.2 14.41 17.36

1757.08 4,14 15.32 185.04 119.59 18 36 36 ?5T.l 15.88 354.11

1442.96 3,38 353.01 183.83 tiT.T? 20 8 45 443.0 16.50 351.51

1231.55 4.14 336,69 185.04 119.59 21 10 42 231.6 15.88 315.48

1121.01 .T4 326.1g 182.92 124.15 21 44 6 121.0 14.41 306.28

DIFFERENTIAL CCRRECTION6

TOE -.2603 TRA -.1443 TC3-4.6291 BAU .34?2

RDE -.1966 RRA .1363 RC3"1.0930 FAU ,26G21

FOE -.2096 FRA 2.0479 FC-26.7838 66P 4426

60[ .5262 BRA .2127 BC3 4.T364 FSP 242T

LAUNCH DATE JUN 2 lg?t

HELIOCENTRIC CCNIC

RL 131.72 LAL ,00

RP 216.21 LAP -.40

RC 159.881GL -T.94

PLANETOCENTRIC CONIC

C5 8.360 VHL 2,926

LNCH AZNTH LNCH TIME

50.00 13 53 10

60,00 14 sg !

TO,OO 16 22 29

SO,OO 18 2 4

90.00 lg 36 27

100.00 eO 44 36

ltO.O0 21 21 35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2779.7 SGR 816.g 363 1408.4 ST 26.1 86 19,9 SS 17,7

RRT .8083 RRF .8754 RTF .9174 CRT .9045 CRS -.5156 CST -.1TO6

$GB 2897.2 R23 .[gO1 613 .9257 LSA 32.7 NSA 1T.6 SS4 5.4

SGl 2859.3 $62 467.0 THA 13.74 ELI 32.1 EL2 6.9 ALF 36.43

FLIGHT TIME t98.00 ARRIVAL DATE DEC t? 1971

DISTkNCE 460.6gs EARTH TO MARS

LOL 280.83 VL 32. t39 GAL 2.0g AZL 90.72 MCA t45.86 SMA t8|.21 ECC .18434 INC .72t4 Vt 29.366

LOP 36.66 VP 22.606 GAP 4,49 kip 89.40 TAL 23.32 TAP lSg,3T RCA 151.06 APO 219.35 V2 23,403

GP -9.62 ZAL 71.88 ZAP $5.69 ETS 178.72 [AS 12T.68 ETE 188.23 ZAC 92.18 ETC 274.13 LVI -4.07

DLA -21.52 RAL 327.61 RAO 6637.3 VEL 11.343 PTH 6.40 VHP 2.843 SPA -30.74 RAP 307.45 [CC 1.1409

L-I TINt INJ LAT |NJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

2513,75 -8.06 87.01 176.18 137.05 14 35 4 1523.8 10.30 51.24

2338.66 -4.02 33.12 tSO,OT 230,13 25 38 0 1338.? 12.01 37.08

2093.29 .01 38.2? 183.12 124.15 16 57 22 1093.3 13.73 18.42

1781.62 3,32 16.67 185.18 119.69 16 32 46 782.6 15.16 355,87

14TO.TS 4.T0 354.57 t85.94 117.92 20 2 §7 470.8 15.75 332.99

1256.09 3,32 338.04 283.14 119,69 21 3 52 256.t 15.16 315.64

1240.12 ,01 327.19 183.12 124.15 21 40 SS 140.1 13.73 30T.34

DIFFERENT IAL CCRRECTION$

TOE -.2328 TRA -,1254 TC3-4.9123 BAU ,3770

ROE ".tO?2 RRA .1t01 RC3-t,|36| FAU .21514

FOE -,1114 FRA 2,1003 FC-tI,|II4 88P 471|

ODE ,3243 |RA ,2033 8C3 S,0420 FOP 2434

NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2928.6 IG_ 830.6 $63 1408.7 ST 25,4 $R tg,o 8S 17,$

SET ,823I RRF .18$5 RTF ,9226 CRT ,g043 EEl -,4182 COT -,Oil6

8GO 3044.1 R[3 .riD6 fl!3 ,[301 LSA 31.3 MSA 17.9 SIA 3.5

861 3008,4 802 43[.5 THA 13,4T ILl 31,0 EL2 t,7 AL; 3S,04

LAUNCH DATE JUN 2 1t71 FLIGHT TIME [00.00 AMR%VAL DATE DEC tS tSTt

NELIOCENTRIC CONIC

RL 181.7R LAL ,00 L_ [i0,I3 VL

RP [16.8l LAP ",37 LOP 37,0D VP

RC lll,3iO GL "?,4T GP "I*BO [AL

PLANEYOCENTRIC CONIC

C3 i.311 VNL 2,ITS

LNCH AZNTH LNCM TIME

SO.OO 13 I[ 0

S0,0O 14 86 47

70.00 It IS DO

S0,00 I? 86 43

S0.00 18 $| I

t00,00 80 33 39

It0.00 It tO IS

DIFFERENTIAL CCNRECTIONI

TOE -,|432 ?RA -,I08S YC3"5,IS71 OAU ,S070

I0[ -,t??S iRA ,|14t RCl't.tl|O FAU ,|138t

FOE -,0300 PRA |.iS03 re'El,lilT lip 4982

ODE .3013 iRA *28S3 JC3 S,3|8| PiP |43|

DIITANC[ 414,001 EARTH TO MARl

3[,144 iAL 2.04 AlL e0,1[ NCA t4T,0[ INk Ill,IS ICe ,tOI4S INC .eYe4 vI ll,3ii

|l,570 GAP 4,33 AZP 09,43 TAL t3,13 TAP 1SO,El RCA 151.10 APO ItS,iT YS 29,3ll

?|°4[ GAP 03,[? [TI ITS,3T ZA[ $[5,82 [T[ I|T,04 ZAC 81,04 E?¢ 2?3,00 LV| "3,S0

OLA "[0.80 RAL 3[0.08 MAD II3T.3 VEL 11,342 PTN 1.39 VHP 2,041 OPA -31.13 RAP 300.86 ECC 1,1402

Loi TIME INJ LAY INJ LONG INJ RT AlE INJ AZNTN INJ TIME POCST T|M |NJ 2 LAY INJ | LONG

[3|l.7D "1,73 17,81 |70,50 151.91 t4 34 I 1|21.0 8,13 31.80

1384,41 "4,7l 51,80 100,33 130.07 13 3i 2 13|4.9 11.34 37,0T

|Ill. IS ".Y5 30.3[ 183.33 I|4,t5 IS 54 3 2113,3 23,02 tO,13

lS0I,S3 |,40 |8.07 189.34 1|0.77 tS IS l0 SOS,S 14,38 3|?.Ol

t4SS.|i 3,fS _Sl,|i IOl,OS ttS,01 |8 57 ? 498,[ 14,IS 334.?t

lSOt.41 |,46 $38,43 183.34 119,77 It 0 IS |81,4 14,39 328,43

tESS,tO -°T5 323,[3 103,33 154,15 It 37 36 lSO,t t3,08 30S,48

NID-CO_R8[ EXECUTION ACCURACY [SLIT DETERMINATION ACCURACY

$GT 3018,: SGR 840,[ SG3 3407,4 I? 14,9 8R tS.S 3| t?.e

RRT ,1}73 RRF .8875 RTT ,_;f| CRY .IUJl Cil -.Ills tit .OllP

SGI 3193,t R[I ,1900 St3 ,0340 LIA 30,0 Hlk 18,3 IRA 3,1

SGt 31it,3 lG2 430,6 TNA 23.23 ELI 29.8 EL! 1.4 ALF 39,$0

ARRIVAL DATE DEC It tiTS

EARTH TO MAR1

.Sill vl it, Ill

LAUNCH OATS JUN | iS?t PLIGHT TINt i05,00

NELIO{[NTRIC CONIC

RL tSt.?t LAL ,00

RP |tl,|t LAP ",33

RC tG4,Gt[ GL -S.S0

PLAN[TOCENTR|¢ CONIC

¢3 6o480 VHL [.it[

LNCN AZMTM LNCM TIME

80.00 t3 80 4|

S0.00 14 84 25

TO,O0 11 IS [

60,O0 17 31 14

90,00 15 28 44

100.O0 20 34 6

110,00 El 24 [8

DIFFERENT|AL CORRECTIONG

TOE -,2306 TRA -.0336

ROE ",1676 RRA ,1683

TD[ .0643 FRA 2.1960

602 ,2684 6RA .1889

OIS?ANC[ 4S[,O?Y

LOL [80.[3 VL 3|.143 6AL 1,[I AZL SO,G3 NCA 143.17 SNA 188,37 [¢C .IS4SS INC

LOP 33,01 VP ||,535 GAP 4,28 AZP 89,47 TAL 1|,77 TAP liO,S4 RCA 151,13 ARO GIGolO V[ 21,3[?

GP "10,13 ZAL ?S,03 |AP 8[.[| IT5 173.0[ ZA[ IE3,DS [T[ 187.S0 ZAC SI,?O ETC [73,$5 LVI -3.24

TC3-S.4308 BAU .t31?

RC3-1.2253 FAU ,26178

P¢-26,T241 BOP St19

BE3 5.6188 F8P 24[4

OLA "tO.IT RAL 3|S.45 RAO S137,R V[L 12,340 PTN S.3S VHP [,830 ORA "31,|S RAP I03,32 [CC 1,1331

L-! TIME XNJ LAT |NJ LONG |NJ RTA$C INJ AZMTN INJ TIME POCST TIM XNJ 2 LAT |NJ | LONG

2340.18 "1.4[ 38.11 171,33 t31,SS 14 33 [ 2140.G S,ST 52.40

2372.[t -5,43 H.Q8 280,61 t[9.SS 15 3) 5G 2372,2 tO.G2 3S,70

[234,26 "t.51 40,41 tS3.3S ![4,|| tl 30 31 t!34,2 12,26 20.$1

1833.11 t.SG tO,SO 183.32 I!S.82 18 It 47 |33.t 13.89 338.SS

232G,[$ [,8t 337,?S tot.22 ttS.15 29 31 13 528.3 24.14 336.43

t30?.SS t,SS 340,87 283.3[ 21t.$2 20 33 84 307,t 13,53 318,66

1282,04 -1,33 328.33 t33.56 224.22 21 34 $ 181.0 12,23 30g,SO

NID-C_JRS[ EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

8GT 3223.11GR 862.S SG3 2402.8 ST 23.4 $R IT.4 88 28,0

RRT ,8497 RRF .9071RTF ,S30g CRT .9012 CR$ -.2223 COT .2304

$GB 3342.! 623 ,2913 613 .3372 LSA 28.4 MGA IS,T SGA 3.6

SGI 3322.1 SG[ 443.0 THA 13,01 ELI 26,4 EL2 6,2 ALF 33.76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT( JUN 2 197|

HELIOCENTRIC CONIC

RL 151,72 LAb .OO

RP 21?.RS LAP -.)O

RC I87.44S GL "6.41

PLANETOCENTRIC CONIC

C3 8.448 VHL 2,806

LNCH A2HTH LNCH TIME

SO.DO 13 49 16

60.00 14 51 53

?O.OO 18 !1 3

80.00 17 45 38

90.00 IS 10 14

100.00 20 26 28

110.00 21 10 29

FLIGHT TIME 204.00 ARRIVAL DAYS DEC 23 18YI

DISTANCE 473.268 EARTH TO MAil

LOL 2S0.83 VL 32.1§4 GAL 1.92 AZL 00,58 HCA 149.$2 IRA |85.48 (CC .18480 INC .5782 Vl 29.384

LOP 40,16 VP 22,407 GAP 4.05 AZP 69,50 TAL 12.38 TAP 161.70 RCA 15|.17 APO 219.75 V2 28.288

GP -10.50 ZAL 73,$S ZAP 80.85 ETS 177.64 ZA[ 122.18 ST( 18?.39 ZAC 91,43 ETC 273.72 LVI -2.6R

OLA -10.43 RAL 328,94 RAO 6637.2 VEL 11.338 PTH 6.39 VNP 2.856 DPA -31.98 RAP 305.81ECC 1.1880

L-I TIN[ INJ LAT INJ LONG INJ RT ARC ]NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT [NJ 2 LONG

255S,38 -10.1§ 68.79 177.17 136.74 14 31 52 1555.4 8.23 53.0)

2388.88 -6.22 57.53 180.91 129.00 IS 31 41 1588.9 9.86 39.57

2356.16 -2,39 4|,35 183.80 124.08 16 46 58 1156.2 11.47 21.88

1860,21 .68 20,09 185.70 119.85 18 16 37 860.2 12.76 .17

1558.21 1.89 359.4? 186.39 118.22 lg 45 12 558.2 13.28 $38.23

1334.68 .66 342.36 185.70 119.85 20 §0 43 334.7 12.76 321.54

1202,98 -2,39 330.47 183.80 124.08 21 30 32 203.0 11.47 310.80

DIFFERENT IAL CCRRECTIONS NI0-COURSE EXECUTION AcCuRACY

TOE -.2157 TRA -.0643 TC5-5.7628 BAU .$663 SGT 3379.1 8GR 870.0 SG3 1396.2

ROE -,1572 RRA .1730 RC3-1.2711 FAU ,25945 RRT .8611 RRF .9165 RTF ,9341

FOE .1656 FRA 2.2471 FC-28.59S2 BSP 5551 8GB 3491.5 R23 .1936 RI3 .9400

BDE .2869 BRA .1846 6C5 5.9013 FSP 2413 SGI 3464.2 882 435.9 THA 12.83

LAUNCH DATE JUN 2 1971 FLIGHT TIME 206.00

HELIOCENTRIC CONIC DISTANCE 477.453

RL 151.?E LAL .OD LOL 250.83 VL $2.160 GAL 1.86 AZL 90.52 HCA ISO.4T 8MA

RP 217.$1 LAP -,25 LOP 4|.30 VP 22.462 GAP 3.88 AZP 89.54 TAL 11.88 TAP

RC 169.992 GL -5.82 84e -10.8_ ZAL 74.30 ZAP 79.05 ST8 177.26 ZA[ 120.41ETE

PLANETOCENTRIC CCN|C

C3 8.415 VHL 2.901

LNCH AZNTN LNCH TIME

50,00 13 4? 42

60.00 14 49 10

70.00 IS 6 52

SO.DO 17 38 47

90.OO 19 12 34

100.00 20 22 39

110.00 21 6 18

OIFFERENTIAL CONRECTI_S

TDE -.1979 TRA -.0437 TC3-6.0469 BAU ,8963

ROE -.1461 RRA .1778 RC3-1.31gQ FAU .25692

rOE .2489 FRA 2.284S FC-26.4324 88P 5828

ROE .2460 8RA .1828 8C3 8,1891 FSP 2327

DLA -18.65 RAL 329.38 RAO 6637.2 VEL 11.337 PTH 6.39 VHP

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH |NJ TIME

2971,06 -10.93 89.47 177.52 136.60 14 30 33

2407.61 -7.04 58,44 181.21 129.78 15 29 17

2179.20 -3.27 42,76 184.05 124.02 16 43 1!

1868.35 -,29 22.53 185.91 119.88 18 IS 16

1589.08 .DO 1,19 108.57 118.27 18 38 3

1362.82 -.29 343.90 185.91 !10.86 20 45 22

1228,02 -3,27 331.68 184.05 124,02 21 26 44

HID-COURSE EXECUTION ACCURACY

2GT 3531.1 8GR 887.T 8G3 1388.1

RRT .8719 RRF .9252 RTF .93?0

888 3643.4 R23 .1980 R13 .9426

88! 3618.0 882 428,0 THA 12,68

LAUNCH DATE JUN E 1971

HELIOCENTRIC CCNIC

RL 151.72 LAL .00

RP 217.97 LAP -.22

RC 172.547 GL -5.15

PLANETOCENTRIC CONIC

C) 8.38R VHL 2.898

LNCH AZMTH LNCH TIME

SO.D0 13 45 58

80.00 14 48 15

7O.00 10 2 27

|0.00 17 33 48

R0.00 19 3 43

100.00 20 13 30

PLIGHT TIME 208.00

DISTANCE 481,63?

LOL 250.83 VL 32,168 GAL 1.80 AZL 90.47 HCA 151.61 SHA

LOP 42.44 VP 22.428 GAP 3.73 AZP 89.59 TAL 11.58 TAP

GP -11.17 ZAL 74,96 ZAP 77.5| ET8 176.86 ZAE 118.68 ST[

DLA -17.82 RAL 329,83 flAO G837,2 VEL 11.336 PTH 6.39 VHP 2,875 DPA -32.84 RAP 504.92

L-I TIN[ INJ LAT INJ LONG [NJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2987.78 -!|,75 70,20 |77,88 138.44 14 28 S 1587.8 8.62

2427.44 -7.90 89,41 181.53 128.85 15 26 42 1427.4 8.19

2203.41 -4,18 44.03 184.32 t23.93 18 39 10 1203,4 9.73

1917.82 -1,28 24,14 188,13 118.85 18 5 43 917,8 10,94

1821.00 -,13 2.97 186.77 118,28 19 32 44 521.0 11.43

1392,10 -!.28 343.51 188.13 119.83 20 39 50 392.1 10.94

ORBIT DETERMINATION ACCURACY

ST 21.9 SR 16.5 88 18.7

CRT .8g77 CR8 -.1239 CST .2237

L)A 26.g HSA 19.1 8SA 3.7

EL1 26.8 EL2 5.9 ALP 36.01

ARRIVAL DATE DEC 25 1971

EARTH TO MARS

185.58 ECC .18515 INC .5239 Vl 2R.3GS

162,45 RCA 151.20 APO 219.91 Y2 25.248

187.12 ZAC 91.14 (TC 273.$1 LVI -2.21

2.265 OPA -32.40 RAP 305.34 ECC 1.1385

PO CST TIN INJ 2 LAT INJ 2 LONG

|571.1 7.45 53.70

1407.6 g. O5 40.50

1179.2 10.62 23.13

888,3 11.87 1.79

589.1 12.38 340.04

362.5 11.87 323.1G

226.0 10.62 312.05

ONBIT DETERMINATION ACCURACY

8T 20.3 8R 15.5 88 IS.T

CRT .8910 CR$ -,0322 CST .3038

LSA 25,6 MSA 19.3 8RA 3.9

ELI 24.9 EL2 5,7 ALF 58.52

ARRIVAL DATE DEC 27 1971

EARTH TO MARS

185.68 ECC .18543 INC .4SYO Vl 29.388

163.18 RCA 151.2A APO 220.09 V2 25.209

186.87 ZAC 90.83 ETC 273.50 LYI -1.?3

ECC 1.1380

INJ R LONG

54.41

41.47

24.44

3.47

341.91

524.8A

rio. Do 21 I 33 i250.23 -4.18

DIVV[RENTIAL CCLqRECTION8

TOE -.1780 TRA *.0213 TC3-4,3222 8AU ,7254

R05 -.1344 RRA .II2S RC3-1.3873 FAD ,23383

FOE .3744 FRA 2.3215 VC'28.1888 88P Ill8

SOl ,1215 ERA .1837 8C3 8,4680 FSP 2384

LAUNCH DATE JUN | 1871

HELIOCENTR|C CONIC

RL 131.72 LAL .00

RP 216.33 LAP -.19

RC 173.114 GL "4,51

PLANETOCENTR|C CONIC

C3 R.365 VHL 2,R82

LNCH AZNTH LNCH TIME

$0,00 13 44 2

80.00 14 43 8

70.00 18 37 47

GO.DO 1T 27 _S

GO.GO 18 38 36

100.00 EO 10 21

liD.DO 20 5? 13

DIFFERENTIAL CC)RR[CTION8

TOE -.1513 TRA .DOOD TC3-6.5998 |AU ,7548

ROE -.1280 RRA .1880 RC3-1.41?T FAU .25047

FOE .4846 FRA 2.5578 FC-25.9222 68P $387

BOE .1944 5RA .1880 8C3 6.7504 FSP 2356

332,83 184.32 123,93 21 22 44 250.2 9,75 )13.38

MID-COURSE EXECUTION ACCURACY O_81T DETERMINATION ACCURACY

3GT 3878,2 3GR 817,5 383 1377,3 IT 15.3 3R 14,5 58 21.0

RflT ,8817 RRF .1334 RTF ,_ail CRT .15)7 CRI .Ui$9 Cl! .Iill

888 3TiI,8 R23 °|988 RI3 ,t448 LSA 24,8 MIA I8,O ISA 3,l

8GI 3780.3 3G2 422.8 THA 12.38 ELI 22.7 EL2 5.5 ALF 37.84

FLIGHT TINE 2|0,00 ARRIVAL OAT( 0[C 28 1971

DISTANCE 483,818 EARTH TO NAB|

LOL 230.83 VL 32,|?3 tAL 1,74 ATL 80.40 HCA |5l,?S INA !13,71 [CC .13574 INC ,4048 Vl 28,388

LOP 43,38 VP 22,381 GAP 3,58 AZP 89,84 TAL 11.18 TAP 183,81 RCA t51,27 APO 220,28 V2 25,1GS

GP -11.53 ZAL 73.13 ZAP ?8°00 ST8 !78.43 ZAE 116.97 [T[ 188.62 ZAC 80,49 ETC 2?3.40 LVl -1.23

OLA -IS,84 RAL 330,2? RAO 883?.2 VEL |!.335 PTH 8.30 VHP 2.888 DPA -33,28 RAP 304,55 [CC 1.t$T7

L-| TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

RG08.57 -12,13 ?0.88 178.25 136.28 14 27 2? 1803.8 5,73 53.18

2448,4R -8,82 80,43 181.83 129.49 13 23 54 1448.5 ?.28 42.49

2228°92 -!,11 4|,3T 184,59 123.01 18 34 58 1228,9 8,75 2i.R!

1846.17 -2.32 25.82 |86.38 119,78 17 59 $7 948,2 9,96 5.81

1854,12 -I.20 4.82 186,98 118,26 18 28 12 654,1 |0.4) 343.83

1422,84 "2.32 347.19 188,36 119,78 20 34 4 422.S 9.88 32S,$7

1278,74 -5oli 334.28 184,58 123.81 21 18 29 275.7 S.75 314,73

N[O-COURSE EXECUTION ACCURACY ORBIT O[TERNINAT|ON ACCURACY

8GT 3820,4 8GR 839.4 8G3 1365,0 ST 16.0 GR 13.5 $S 2E.I

RRT ,8808 RRF .0410 RTF .8416 CRT ,8700 CR8 .1024 CST .4057

8GB 3942.g R23 .2029 R13 .9468 LSA 24,7 MSA 18.0 SSA 4.1

6G1 3820.8 SG2 4IT,2 THA 12.47 ELI 20.3 EL2 5.2 ALF 39.31
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I ID?I

N[LIO(EMYRIC CONIC

RL ISlo?D LAL .DO

RP 216.6R LAP ".15

RC I?T,IBD GL -3,77

PLANETO¢ENTRIC CONIC

C3 6,34T VNL 2.GIG

LNCH AZMTH LNCN TIME

5D.DO IS 41 58

6D.DD 14 3D 41

TD.DD 15 SE SD

6D.00 IT 2D 55

90.DO 18 $1 I?

100.00 20 3 47

110.00 20 52 16

FLIGHT TIME 212,0D ARRIVAL DATE DEC 31 ll?i

L_. riO,iS VL It.liD GAL

LOP 44,1t VP ZZ,$58 GAP

GP "11.93 ZAL ?$,35 lAP

DISTAMCE 488.89? EARTH TO MARS

I,DI AZL 90.34 HCA 153.88 8MA 18S.88 ECC ,18808 IMC ,BST6 Vt 2D,Sli

3,44 kip 89,70 TAL I0,74 TAP 184,8_ RCA IiI.3O APO 220.48 V2 25,12R

74.55 [TS 175,98 ZAE 115.30 ETE /88.39 ZAC 90.16 ETC 273,31 LVl -.75

DLA -ID.OO RAL 330.70 RAD DBS?,2 VEL 11.$34 PTM 6,3D VHP E,903 DFA -$3.75 RAP 304.25 ECC 1.13Y4

L-I TIME |NJ LAY INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT lNJ Z LON6

2124,58 -13,5T 71.82 178,63 138,05 14 25 37 1D24.6 4./T 55,96

2470,06 -9,78 It,S3 182,19 129,89 15 20 52 I4TO,S 6,30 43,50

2285,84 "t.18 48,79 184.88 123.88 18 30 2D 1255.8 T,?S 2T.24

1980.12 "3.40 27.58 ID6.90 119.$D I? 53 55 GSD,I 8.93 ?.DI

168D.61 "2.61 6,74 187.21 118,19 19 19 26 688.8 9.38 345.82

1454.D0 -3.40 34D.94 lOG.GO 119.68 20 28 2 454.6 8.95 528.38

1302.6D -G.ID 335,71 584.88 123.66 21 15 59 302.T 7,78 316.16

DIFFERENTIAL CORRECTIONS MID-COQRSE EXECUTION ACCURACY

TOE -.1228 TRA .0234 TC3"6.8712 BAU .7841 SGT 3970.1 8GR 963.0 9G3 1350.$

ROE -.1089 RRA .1937 RCB"l.46D5 FAU .24673 RRT .8988 RRF .9480 RTF .9434

FOE .5960 FRA 2.381'9 FC-25oSGD? BGP 6669 8GB 4093.0 R23 ,2073 R13 .9482

BOE .1642 BRA .1951 BC3 7,0268 FSP 2335 SGI 4072,2 $82 412.3 THA 12.40

LAUNCH DATE JUN 2 1971 FLIGHT TIME 214.00

HELIOCENTRIC C(_lIC DISTANCE 4g4.173

RL 151.72 LAL .OO LOL 250.83 VL 32,187 GAL 1.61 AZL 90,?Y HCA 155.01 SMA

RP 219.06 LAP -.11 LOP 45.85 VP 22.321 GAP 3.30 kip 89.76 TAL 10.31 TAP

RC 180.275 GL -2.9T GP -12,33 ZAL 77.07 ZAP 73.15 ETS 175.52 ZAE 113.67 ETE

PLANETOCENTRIC CONIC

C3 8.334 VHL 2.De? DLA -14,99 RAL 331.12 RAG 6637.2 VEL 11.333 PTH 6.39 VHP

ORBIT DETERMINATION ACCURACY

ST 15.6 SR 12.4 SS 24.4

CRT .8509 CRS .1583 CGT .4049

LSA 25.5 NSA 16.3 SSA 4.3

(L1 17.7 EL2 5.0 ALF 41.99

ARRIVAL DATE JAN 2 1972

EARTH TO MARS

IDD.OZ [CC .18645 |NC .2661 Vl 29.366

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

50.00 13 3G 29 2644.96 -14.56 72,73 179.03 135,81 14 23 34

60.00 14 35 39 2494.?0 -10.81 62,?1 182.54 129.08 15 17 34

70.00 15 47 32 2284,34 -7.25 48.30 185,18 223.47 16 25 37

60.00 17 14 I 2013.D? -4.$3 29.43 186.86 119.54 17 47 35

90.00 16 43 36 1724.65 -3.47 0.76 187.46 118,08 19 12 2!

lO0.OO 19 $6 53 148D.14 -4.53 350.79 186.86 119.54 20 21 41

lID.DO 20 46 59 1331.16 -7.25 337.21 185.18 123.47 21 9 10

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TD£ -.D898 TRA .D467 TC3-7.1353 BAU .8129 SGT 4124.8 8DR 989.0 SG3 |334.4

RDE -.0949 ERA .20DI RC3-1.5235 FAU .24268 RRT .9062 RRF .9545 RTF .9449

FOE .710? FRA 2,4174 FC-IS.IOBD DiP 6945 SGB 4241.7 R23 .2123 R13 .9496

BD/ .130S BRA .2054 BC3 7.2963 FGP 2SOD 881 4222.0 SG2 408.5 THA 12.38

LAUNCH DATE JUN 2 1971 FLIGHT TIME 216.D0

LOL 250.D3 VL 32.195 6AL

LOP 46.98 VP 22.28D GAP

HELIOCENTRIC CONIC

RL 151.72 LAL .DO

RP 219.43 LAP -.08

RC [82.871 GL -2,10

PLANETOCENTRIC CONIC

C3 8.327 VHL 2.66D

GF

DISTANCE 498,34G

1.55 AZL 90.19 HCA 156.14 SMA

3.10 kip 89.83 TAL 9.8T TAP

-12.8D ZAL 77.8D ZAP 71,79 ETS 175.D3 ZAE II2.DD ETE

DLA "13,98 RAL 331,53 RAG 8837,2 VEL 11.333 PTH 6.39 VHP

|NJ LONG INJ RT ASC INJ AZMTM

73,?2 179.43 135.53

83.98 182.91 128.79

49.91 185.50 123.23

31,38 187.14 119.36

10.D8 187.70 117.92

352,75 187,14 119.36

338.82 185.50 123.23 el

MID-COURSE EXECUTION ACCURACY

3GT 4Z73.9 3GR IOIO.l SG5 1317,0

RRT .9131 RRF .5805 RTF ,_62

GGB 4393.4 R23 ,2174 RI3 .SS08

SGI 4374,7 SG2 405.6 THA t2.38

FLIGHT TINE ZIG.00

DISTANCE 502,515

1.48 AZL 99.10 HCA 157.27 8HA

3,02 AZP 89,91 TAL 9.43 TAP

70,48 [T8 174.50 ZAE 110.50 EYE

INJ TIME

14 21 15

15 15 57

16 20 27

17 40 52

19 4 55

2D 14 58

4 0

LNCH AZMTH LNCH TIME L-! TIME INJ LAT

50.00 13 36 48 2SGD.DI -15.D3

$O.OO 14 31 57 2RID,IT -II.9D

?O.OO 15 41 52 2314,59 "8.38

SO.GO 17 6 43 2049.02 "5,71

SO,DO 10 55 32 1762.4? -4.68

tOO,DO IS 49 35 1525.49 "S,?l

llO,00 20 4I IS 1361.41 -8,3D

DIFFERENTIAL CORRECTIONS

tDC -,0535 TRA ,064T TC3"T,3992 IAU °8423

ROE ",080| RRk .2055 RCB'l.5512 FAU ,2385|

FDE ,8220 FRA 2.4365 FC-24,7994 |GP 7214

DDE .0964 8RA .21?4 8C3 7,5863 FGP 22?4

LAUNCH DATE JUN 2 1971

HELIOCENTRIC CONIC

RL 151,7| LAL .DO LOL 25D,83 VL 32.203 GAL

RP 218,8D LAP ".04 LOP 48.10 VP 2|,|S| GAP

RC 185,475 DL -lois GP -13,SO ZAL 78,S8 ZAP

PLANETO¢EMTRI¢ CONIC

C3 8.329 VHL 2,D85

LNCH AZNTH LNCM TIME

SO.DO 13 33 44

6O.OO 14 27 31

?O.OO 15 35 46

80.00 16 58 57

90.00 18 27 1

lOO.O0 19 41 49

110.00 20 35 12

DIFFERENTIAL

DLA -12.76 RAL 331.92 RAG 6637.2 V[L 11.333 PTH 6.39 VHP 2.958 DPA -35.27 RAP 30_.38

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |N J TIME PO CST TIM INJ 2 LAT

8690.32 -16.77 74.7D 179.85 135.21 14 18 38 1690.3 1.47

2547,46 -13.OD 85,35 ID3.28 128,47 15 9 58 1547.5 2.94

2346.8! -9.58 51,63 185.83 122,94 16 14 53 1346.8 4.55

20D6.41 -6.95 33.46 187.43 [19.11 17 33 44 1086.4 5.42

1802.33 -5.94 13.12 187.98 117.70 16 57 3 802.3 5.03

1560.8D -6.95 354.83 187.43 119.11 20 7 50 S6D.9 5.42

1393,63 -D,58 340,55 185.83 122,94 20 58 26 3g3.6 4,35

TOE -.009?

ROE ".0636

FDE .g482

BOE *8643

CORRECTION6 MID-COURSE EXECUTION ACCURACY

TRA ,0928 TCB-?.649D BAU .D?DD $GT 4418.7 $GR 1050.2 SG3 12g8.3

RRA •2140 RC3-1.6413 FAU .23401 RRT .SIS3 RRF .96D0 RTF ,94?3

FRA 2.4587 FC-24.332D DGP 7496 9GB 4541,B R23 ,2230 RI3 ,9519

BRA .2332 BC3 ?.8239 FGP 2242 $81 4523,D SG2 4D3.8 THA 12.43

ID5.32 RCA 151.35 APO 220.7D V2 2S.DGS

186.15 ZAC 89.75 ETC 2?5.25 LV! -.24

2,D19 DPA -34.23 RAP 3D3.95 ECC 1.1372

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

ID45.0 3.73 SG.82

1494.? S,26 44.?3

1284.3 D,71 28.7D

1013.T 7,83 S,BD

724,6 8.27 347.88

488,1 7.83 330.26

331.2 6.71 317.67

ORBIT DETERMINATION ACCURACY

ST 10.9 SR 11.3 SS 26.5

CRT .8142 CR6 .1476 CBT .336?

LDA 26.9 M6A 14,5 SSA 4,5

ELI 15.0 [L2 4,6 ALF 46.23

ARRIVAL DATE JAN 4 !972

EARTH TO MARS

188.14 ECC ,15684 INC .1856 Vl 29,369

166.D! RCA 151.37 APO 22D.92 V2 25.044

IS5,93 ZAC 89.29 ETC 273.15 LV! .26

2.93T DPA -54,74 RAP 303,73 ECC 1,13?D

PO CST TIM INJ 2 LAT INJ 2 LONG

1666,9 2,66 ST.?5

152D.2 4,[4 45.95

1314,6 5,57 50.34

1049.D 6,66 [0.87

?62.5 ?.09 350.03

523.5 $,66 332,_4

351,4 5,5? 315.27

ORBIT DETERMINATION ACCURACY

5T 8.6 SR 10.3 SS 24.$

CRY .73U9 CR5 .1259 C5! .1434

LSA 28.T MGA 12.3 $$A 4,1

ELI 12,S EL2 4,5 ALF 51.90

ARRZVAL DATE JAN 6 1972

EARTH TO MARS

[81,21 [CC ,18726 INC .1DI6 Vl 29.36|

18D,Q9 RCA 151.40 APO 221.16 V2 25.0D?

1§5.70 ZAC 88,82 ETC 276.06 LV] ,54

ECC 1.1370

INJ 2 LONG

56.71

4T.26

32.05

t2.94

352.26

334.31

320.9?

ORBIT DETERMINATION ACCURACY

ST 7.3 6R 9.2 $6 31.2

CRT .5D82 CR6 .0653 CST ",2945

LSA 31.3 MSA 10.3 SGA 5.1

ELI 10.3 EL2 5.6 ALF 5T.55

1641



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 2 1ST1

HELIOCENTRIC CONIC

HL 151.?2 LAL .00

RP 220.18 LAP -.OO

RC 166.099 GL -.11

PLANETO¢ENTRIC CC_IIC

C3 8.333 VHL 2.887

LNCN AZNTH LNCH TIRE

$0.00 13 30 E4

60.00 14 22 38

TO.DO IS 29 S

80.00 [6 50 39

90.00 18 17 36

100.00 19 33 31

110.00 20 28 33

FLIGHT TIME 220.00 ARRIVAL DATE JAN I [I/Z

DISTANCE $06.680 EARTH YO MARS

LOt. 250.$3 VL 32.211GAL [.42 AZL 90.01HEA 158.$9 SNA 183.42 ECC .16770 INC .0000 Vt 2R.39R

LOP 49.22 VP 22.217 GAP 2.88 AZP 89.99 TAL 8.98 TAP 167.$6 RCA IS1.42 APO 22t.41 V2 24.936

GP -13.94 ZAL 79.32 ZAP 69.23 (TS 173.94 ZAE 103.96 ETE IS5.48 ZAC 88.29 [TC 273.04 LVI 1.48

DLA -11.52 RAL 33Z,28 RAD 1637.2 VEL [1.333 PTH 6.39 vHP E.990 DPA -35.95 RAP $0S.44 ECC |.|S?I

L-! TIME INJ LAT INJ LONG |NJ RT ARC IMJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2713,72 -17,99 75.96 [80.28 134.82 14 15 40 1715.7 .20 59.78

2576.8[ -14.30 66.85 [93.67 128.09 IS S 35 [$76.8 I.SS 48.SS

2381.28 -10.83 $3.49 [86.[S 122.$8 [S 8 SO 1361.3 3.0S $3.8S

2126.14 -S.28 35.63 187.73 118.79 17 26 5 1126.1 4.08 15.14

1344.$8 -7.27 IS.$1 188.27 [[7.40 IS 46 41 844.6 4.49 354.$6

1800.61 -8.28 357.0S 1S7.73 [[8.79 20 0 12 600.6 4.08 3S6.$1

1428.10 -10.85 342.4[ 186.[8 122.50 20 52 23 423.1 3.03 322.77

DIFFERENT IAL CC_REETIONS

TOE .0384 TRA .1143 TC3-7.8919 8AU .8994

ROE -.04S9 RRA .2219 RC3"1,7032 FAU ,22906

FOE 1.072[ FRA 2.46?4 FC-23,7979 8SP 7761

B0E .OSg8 BRA .2493 BC3 8.0736 FSP 2203

LAUNCH DATE JUN 2 1971

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINRTION ACCURACY

SGT 4332.8 SGR [084.8 SG3 [278oS ST 8.6 SR S.3 SS 33.9

RRT ,9248 RRF .9709 RTF .9482 CRT .2277 ERR -.0469 CST ".7132

8GB 4690.0 R23 .2289 RI3 .9327 LSA 34.5 MSA 8.5 SSA S.S

96[ 4672.6 $G2 403.0 THA 12.49 ELi 9.3 EL2 7.4 ALF 40.52

FLIGHT TIME 222.00 ARRIVAL DATE J4N 10 1972

HELIOCENTRIC CONIC

RL 151.72 LAL .00

RP 220.55 LAP .03

RC 190.711 GL 1.03

PLANETOCENTRIC CONIC

C3 8.349 VHL 2.889

LNCH AZNTH LNCH TIRE

50.00 13 26 35

60.00 14 17 15

70.00 1S 21 57

60.00 16 41 43

90.00 IS 8 13

100.00 19 24 35

110,00 20 21 23

DISTANCE $10.842 EARTH TO MARS

LOL 250.83 VL 32.220 GAL 1.35 AZL 89.9[ HCA Jsg.50 SMA 184.88 ECC .1S817 INC .0923 Vl 29.SS6

LOP 50.34 VP 22.183 GAP 2.74 AZP 90.0g TAL 8,52 TAP 168.03 RCA 151.45 APO 221.66 V2 24.923

GP -14.43 ZAL 80.1[ ZAP 68.04 ETS 173.33 ZAE 107.46 ETE [65.27 ZAC 67.71 ETC 272.99 LV1 2.04

DLA -10.18 RAL 332.62 RAD 8637.2 VEL 11.334 PTH 6.39 VHP 3.004 DPA -36,47 RAP 303.38 £CC 1.1374

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2743.24 -19.30 77.26 160.73 [34,37 14 12 18 1743.2 "1.18 S0.92

2608.$1 -15.62 68,46 184,03 127.64 1S 0 43 1608.5 .23 50.18

2418.30 -12,20 5S.5[ IS6.54 [22.[5 16 2 [S 1418.3 1.62 3S.79

2168.58 -9.65 38.07 186.06 118.39 17 17 52 1168.6 2.65 t7.48

1889.52 -8.67 10.07 188.58 [17.02 18 39 42 889.5 3.05 357.19

1643.03 -9.65 359.44 188.06 118.39 19 51 58 643,0 2.65 338.85

1465.12 °12.20 344.43 136.54 [22.15 20 45 48 465.1 1.$2 324.?I

DIFFERENTIAL CCRRECTION8

TOE .0933 TRA .1390 TC3-S.1236 BAU .9283

RDE -.0287 RRA .2298 RC3-1.7716 FAU .22425

FOE 1.1954 FRA 2.4706 FC-23.2533 8SP 8044

BOG .0971BRA .2671BC3 S.SIES FSP 2165

LAUNCH _ATE JUN 2 1971

MID-COURSE EXECUTICN AccugAcY ORBIT DETERMINATION ACCURACY

$GT 4707.3 SGR I[23,0 SG3 1235.0 ST 12.3 SR ?.S SS 33.7

RRT .9300 RRF .9734 RTF .9493 CRT .1586 CRS -.2192 CST -.SSSS

3GB 4839.9 R23 .234[ R13 .9338 LSA 36.4 NSA 7.4 SSA 5.4

SG! 4823.[ SG2 403.S THA 12.62 ELI 12.4 EL2 7.4 ALF 8.72

FLIGHT TIME 224.00 ARRIVAL DATE JAN 12 1972

HELIOCENTRIC CONIC

RL 151.72 LAL .OO

RP 220.93 LAP .07

RC 193.341 GL 2.29

PLANETOCENTRIC CONIC

C3 8.37S VHL 2,894

LNCH AZNTH LNCH TIME

50,00 13 22 15

6U.00 14 I1 15

?0.00 15 14 2

80.00 [9 32 1

90.00 17 91 43

100.00 19 14 83

110.00 20 13 2J

DISTANCE $1S.000 EARTH TO MARS

LOL 250.83 VL 32.22S GAL 1.2S AZL 89.79 HCA 160.$1 SMA 186.70 ECC .18866 INC .2043 Vl 29.3RR

LOP $1.45 UP 22.149 GAP 2.$0 AZP 90.19 TAL 8.03 TAP 163.63 RCA 153,48 APO 821.93 V2 24,884

GP -15.08 ZAL 80.91 ZAP I38.90 ETS 172.60 ZAE 105.99 ETE ISS.OS ZAC 87.07 ETC 272.93 LVI 2.70

OLA -4.72 RAL 332,92 gAD 6637.2 VEL [I.33S PTH $.39 VHP 3.031 DPA -37.13 RAP 303.38 ECC 1.13T8

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2773.22 -20.72 73°$9 181.20 [33.$4 14 8 28 1773.2 -2.69 62.13

2842.91 -17.04 70.27 IS4.52 127.09 14 55 10 1642.9 -1.26 51.62

24S6.29 -13.$4 S?.7I 186.93 121.62 15 55 1 ;498.3 .09 37.88

2214.17 -it. It 40.17 108.41 117.$9 17 8 56 1214.2 1.11 19.91

1937.70 010.15 20.$4 1S8.91 !1$.54 18 30 0 937.7 1.50 3SS.ST

1588.64 "l[.II 2.03 ISS.4I 117.89 |9 43 2 $01.6 I.II $41,31

1S05.10 -13.64 346.63 186.93 125.$2 20 38 34 505,1 .09 320.79

DIFFERENTIAL CCRRECT|ONS

TOE .1550 TRA .1530 TC3-8.$443 2AU .93|9

ROE -.004R RRA .2384 RCS-|.841G F4U .tlOl2

FOE 1.3300 FRA 2.4R1? FC-|2.6|?4 $$P 830[

ROE ,1559 BRA .2853 SC3 8.$451FSP 2120

LAUNCH OATS JUN 2 Ig?l

HELIOCENTRIC CONIC

NL 191.72 LAL .00 LO(. SSO.$S VL 32.237 GAL

RP 221.31 LAP .IO LOP SI.SS YP 22.115 GAP

MID-COURSE EXECUTION ACCURACY ORSIT O(TERNINATION ACCURACY

SGT 4R49.9 $_ II69.4 SG3 [230.3 ST 17.7 SR 7.4 |8 38.9

RRT ,9344 RRF .V794 RTF ,_.|9 CRT .289S CRi -.444e CSl -.RSRU

SG8 4SSS.G R23 .2404 RI3 .9344 LSA 43.4 HSA ?.S IRA 4.4

SGI 4972.1SG2 405.9 THA 12.77 ELl 17.8 ELI 7.0 ALF 8.14

FLIGHT TIME 226.00 ARRIVAL DATE JAN I4 IS72

OZRTANC[ 519.|S4 EARTM TO MARS

1.21AZL SS.ST MCA IS1.72 SMA IG$.S$ ECC .18S11 INC .3313 vI 29,394

2.41 AZP 90.$2 TAL 7.$0 TAP 1$9.32 RCA 151.51APO 222.20 v2 24.942

ZAE 104.56 ETE IS4.$3 ZAC 8G.3G ETC 272.93 LVi 3.41

PTH G.39 VHP 3.060 DPA -37.88 RAP 303,4| ECC I.I3SS

RC 195.978 GL 3.13 GP -[S,81ZAL 81.72 ZAP $S.$2 ET8 171.97

PLANETOCENTRIC CONIC

C3 8.417 VHL 2.gOI OLA -7,13 RAL 3S3.17 RAO $637,_ VEL [1,337

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 13 IT I$ 280G.0S -22.2S 80.30 18[.70 133.20 14 4 4

60.00 [4 4 32 2890.44 "IS.S? 72,27 [s4.gg [26.43 [4 49 [3

70.00 IS S [9 2901.72 -[S,[7 $0.14 [87.36 [20,g? 15 47 I

90,00 18 21 28 22S3,46 -[2.$6 43.$0 [89.80 117,27 16 sg 9

90.00 17 49 17 [RRg.6? -11.7[ 23.$S 139.28 ![5.92 18 lg 27

100.00 19 4 [? [737.93 -12,66 4.87 188.80 117.27 [9 33 [5

110.00 20 4 45 IS43.54 -IS.IT 349.06 187.36 [20.gT 20 30 34

OIFFERENTIAL CCMRECTION8 MID-COURSE EXECUTION AccugAcY

TOE .22?3 TRA .[76[ TC3-8.$398 BAU .9547 SGT 4967,8 SGR 1216.8 SG3 [203.0

RDE .0192 RRA .2490 RC3-1.gIS7 FAU .2[292 RRT .9382 RRF .9829 RTF ,950[

FOE 1.4653 FRA 2,4825 FC-21.g012 BSP 8SS! SG8 5133.g R23 .2467 RE3 .g548

BOG .2231 BRA .3050 8C3 8.75[S FSP 2078 $G[ 5[[?.4 $62 410.S THA [2.97

PO CST TIM INJ 2 LAT INJ 2 LONG

ISOS.O -4.34 S].SS

ISSO.4 -2.R! 53.81

[$01.7 -t.S7 40.14

1263.S -.SS 22.69

989.7 -.IS 2._7

737,g -.$6 344.05

S4R.S -[.$7 329.06

ORBIT D[TERMINATIC_I ACCURACY

ST 24.2 SR 7.9 SS 43.2

CRT .4g44 CRS -,SS46 CST ".gs39

LSA 49.4 NSA S.0 $SA 3.&

ELI 24.S EL2 S.7 ALF 9,83

[642



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCN OATS JUN | liT|

_[LIO¢[NTRI¢ C_111C

RL 151.71 LAL .00

RP 221.6i LAP .14

RC 198.621 GL 5.25

PLANETO¢ENTRIC CONIC

C3 8.4?4 VHL 2.911

LNCH AZNTH LNCH TIME

50.OO 13 11 39

60.00 13 S6 56

70.00 14 51 37

80,00 16 9 45

90.00 17 33 44

lO0.OO 18 52 36

110.00 19 55 $

FLIGkT TIME 128.00 ARRIVAL DATE JAN 16 111|

O[6TANCE 5E1.101 EARTH TO MARS

LOL 210.61 VL 1|,24i GAL 1.14 AZL 19.53 HCA 11|.63 INA IIY.Ol ECC ,IRI?I |NC .A714 Vl 21.111

LOiS 51.66 VP 21.082 GAP 2.33 AZP 90.45 TAL 7.13 TAP 169.95 RCA I11,53 APO 222,49 V2 24.101

GP -16.G1ZAL 82.55 ZAP Q4.SO ITS 171.20 ZA[ 103.16 [TE 184.61ZAC 85.56 ETC 272.91LVI 4.10

OLA -5.$8 RAL 333.37 RAD 6617.2 VEL 11.340 PTH 6.39 VHP 3.093 DPA -38.66 RAP 303.59 ECC !.1395

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 CAT INJ 2 LONG

2842.20 -21.g4 82.11 181.25 132.43 13 19 I 1842.2 -6.15 6S.08

1721,85 -20,12 74.50 185,50 125,63 14 42 20 1721.7 -4.72 55.59

2549,23 -16.82 62,84 187.82 120.17 |5 38 6 1549.2 -3.38 42,63

2317,15 -14.32 46.63 189.22 116.48 16 dO 22 1317.1 -2,38 25.63

2046.17 -15,37 2?,18 189.69 11t,15 18 7 50 1046.2 -2.D0 5.92

1791.61 -14.32 8.00 189.22 116.48 19 22 28 791.6 -2.38 347.00

1596.05 -16,62 351.76 187,82 120,17 20 21 39 596.0 -3.38 331.54

DIFFERENTIAL C¢iIRECTIONS

TOE .3070 TRA .Ig11 TC3-8.7307 BAU 1.0146

ROE .0462 RRA .2591 RC3-1.9964 FAU .20741

FOE 1,6015 FRA 2.4367 FC-21.1896 83P 8831

ROE .3104 BRA .3220 Be3 8.9560 FSP 2024

MIO-COQR$E EXECUTION ACCURACY ORBIT OETERMINATI_ ACCURACY

SGT S132,8 SGR 1273.4 SG3 1176.2 ST 31.7 SR 9.1 SS 46.6

RRT ,9419 RRF .9860 RTF .9507 CRT .6740 CR$ -.8221 CST -,9620

$GB 5288.4 R23 .2517 R13 .g556 LSA 56.3 NSA 8.? $SA 2.8

$G1 5272.0 SG2 416.4 THA 13.24 ELI 32.$ EL2 6.6 ALF 11.44

LAUNCH DATE JUN 2 1971 FLIGHT TIME 230.00 ARRIVAL DATE JAN 18 1972

HELIOCENTRIC CONIC

RL 151.?Z LAL .00

RP 222.07 LAP .17

RC 201.270 GL 8.99

PLANETOCENTRIC CONIC

C3 8.554 VHL 2.92t

LNCH AZNTH LNCH TIME

50.00 13 5 8

90.00 13 46 84

TO,DO 14 44 43

80,00 15 58 44

90.D0 1? 19 48

lOG,G0 16 39 36

110.00 19 44 ID

DIFFERENT IAL CCRRECTION8

TOE .4013 TRA ,8D?9 TC3-8.8?$3 BAU 1,0425

ROE .0777 RRA .2713 RC3-2.0781 FAU .20100

FDE 1.7484 FRA 8.4144 FC-80,344! BSP 9111

DOE ,4006 BRA .3411 BE3 9,1153 FBP 19?I

DISTANCE 527.450 EARTH TO MAR1

L_ 2S0.63 VL 32.255 GkL 1.05 AZL 89.37 HCA 163.93 8MA 187.17 [CC ,19026 INC .6324 Vl 69.366

LOP 54.7S VP 22.049 GAP 1.20 AZP 90.61 TAL 6,65 TAP l?O,SS RCA 151.56 APO 222.78 V2 24.719

GP "17.1| ZAL 83.38 ZAP 11,81 ET5 170.35 ZAE t01,79 ETE 184.38 ZAC 84,66 ETC 272.99 LVI S.OS

DLA -3.46 RAL 333.51 RAO 663?.3 VEL 11.343 PTH 6.40 VNP 3.129 OPk -39,55 RAP 303.80 [CC 1,1408

L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ 4ZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

8688.89 -15,76 84.18 182.85 131.49 13 53 11 1882.3 -8,15 68.78

2757,83 -82,01 77.03 186,07 114,6S 24 34 31 1767.2 ,_'S'71 17.79

8601,59 -|8.15 SS.6? |8§.34 !19,16 15 21 5 1601,6 -5,37 4S.37

2376.18 -IS.O6 50.12 189.70 ItS.SO 16 36 20 I3TG.I I -A.]7 tO.el

2108.15 -15.13 30.87 190.15 114,18 17 54 56 1108.1 -1.R9 9.30

1850.60 -16.08 11.49 189.70 ItS.S0 lg IO 16 810.6 -4.]7 150.81

1648,41 "18.58 354.79 138,34 119.18 20 11 38 648.4 -S,37 334.89

NIO-COUR8£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5267,1 8GR 1335,8 863 1145,S 3T 40.6 8R 11,2 1$ 50,4

RRT ,R449 RRF ,988? RTF 095|0 CRT ,7992 CR$ -.9139 CET -.9675

366 5433.8 R23 .2571 RI3 ,9560 LSA 64.9 MSA g,4 S$4 !.1

8G1 1417,8 SG2 485,1 TMA |3,56 ELI 41.6 EL2 6.6 ALF |E,7I

LAUNCH OAT[ JUN 8 1971

HELIOCENTRIC CONIC

RL 191.7| LAL .00

RP 818.41 LAP .81

RC 803,988 GL I.$S

PLANETOCENTRIC CONIC

C3 8,668 VHL !,943

LNCH AZMTN LNCH TIN8

10.00 18 |7 31

eO,OO 11 30 31

70.00 14 11 13

80,00 I| 41 l

tO,00 17 4 1

lOS.00 tO 14 II

110,DO II iJ 41

FLIGHT TIN[ 832.00 ARRIVAL DATE JAN tO riTE

OIITANC[ S3I,II| EARTH TO M4RI

LOL 110.83 VL 31.2l| GAL .tl AlL 89,11 HCA 169.01 SNA 187.33 [¢C ,190RA INC ,11]I Vl 11.311

LOP IS,IS VP 28.011 GAP |,01 AlP 90,79 TAL I,I8 TAP ITI,|O RCA 15|.11 APO !_3,08 Vl 14,717

GP -II,S3 ZAL 84.85 ZAP U,ll [T3 169,48 8ME tOO.L| [T[ 114,19 ZAC 03.64 8TC 87|.90 LV! i.OO

DLA -I.33 RAL 333.51 RkO 6i37,3 V[L 11,348 PTN 1,40 VMP 3.SIS DPA -40,9S RAP 304.09 ECC 1.148G

L-I TIN[ IRa LAT INJ LONG INJ RT ASC INJ ASNTN |NJ TIN[ PO CST TIM [NJ | LAT INJ I LONG

2il?,0i "87,1t II, S? 133,S4 130,33 13 41 88 liZ/,I "10,38 lilts

1111,0| "13,1S /i,13 185,18 1|],44 14 8S 33 1018.1 -0.9_ 60.81

liSt,a1 -80°48 el,)8 tOO.S4 I[/,iS IS 11 43 Iesi,e -T.S4 44.4|

1441.g4 -IT,is s4.0T 110,2| 114,87 II 81 48 |441,5 -4,5| ]1.61

8176,71 -|7,00 3|,04 tO0,41 1|8,94 IT 40 |t 1114.1 -4,IT 13,11

1811°01 -17o81 [|,44 |i0,8| ll4,17 II St S4 Iil,O "I,SS }13o80

1701,14 "10,41 i|1,24 |$1,i4 II?,ll 80 0 li ?D1,4 "?,!5 ])?,IT

DlPP[R[NTIAL ¢_IR[CTIONI

TD1 ,SD4T TRA oI|4D TC3-R,DD04 IAU IoOTIO

RD1 ,1141 IRA ,114( 1C)-!,1441 FAU ,134_0

PD! |o4DI! PRA |,3747 F¢-11o4|11 lip 13tl

105 ,1211 iRA .3111 BCl I,lS?O PIP ll|0

MIO-COWR|8 IX[CUT|ON ACCURACY 0lilt D[TSRMIRATZO_ ACCURACY

IGT 1401,4 19R 1401,1 96) |lll,I IT SD,9 IR 14.1 II 14,4

RRT ,1474 NRF ,il01 RTP o_01 CRY ,171D {_1 -,ilUI {It -,v711

16| Rill.4 R83 ,8111 R|R ,IRI| LIA 74,9 HIA ID.I IIA |,1

9St 1111,) I68 451,1 THA |R,14 ELI t2,1 EL! 1.9 AlP I),ID

LAUNCH OAT[ JUN ! Itti FLIGHT T|N[ 8]4.00 ARRIVAL DATE JAN 1! liTI

NELIO¢[NTRIC CQNI¢ DIITANC[ |]|,T]O EARTH TO MAR1

RL II1,71 LAL o00 LOL !|0.t$ YL 31,t74 tAL .ll AZL 96.tl NCA |91.18 8NA IIT,49 [CC .14145 INC 1,01Z4 Vl 8i,)11

RP E51,64 LAP ,89 LOP |6.JR VP lt,993 tap |,93 AZP 90,19 TAL S,TO TAP 171,8! RCA IRI.90 APO 81],19 Vl 14.471

RC IDI,i?I GL 11,11 GP -11,61 ZAL 01,09 ZAF t_,|| IT9 tS8.38 ZA[ 99.1R [TE 193,R1 ZAC R|.48 [TC !78,41 LVl 7,DT

PLAN[TOC[NTRI¢ CONIC

C3 6,806 VNL !.165 DLA !,04 RAL 333,R3 RAD ll37,4 V[L 11,354 PTH S,4| VHP ],SIR DPA -41.67 RAP 3D4,49 [¢C 1,141D

LNCN AZMTM LNCN TIN[ L-I TIME INJ LAT [NJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CIT TIM [NJ 8 LAT INJ I LONG

10,00 t| 48 41 |177,$8 -19,9R 99,38 184,3R 189.97 13 39 23 1R77,6 -12.e? 70.RI

80.00 13 8? 14 IIT|,83 -29,01 93,31 187.41 191,91 14 IS 9 14?S,e -11.31 61,D1

?0.00 14 tS 14 !71|.tl "t2.R! ?3,31 199,65 156,39 IS 3 39 1725,2 -9.44 51,1R

40,00 13 !t 11 8114,6T -II,14 RR.61 190.41 111.69 16 7 19 1514,4 -B.47 ]8.11

90.00 18 45 81 21tl.67 "|4.99 3R.82 191.38 !11,37 17 83 1t IZS3,T -0.$4 17.13

100.00 18 8 18 1989.34 -16.94 19.97 190.9! 112.$9 18 41 86 989.3 -4.R7 $17,96

110,0D 19 l? 41 1772.01 -22.51 2,22 |sg. Gs t16.39 19 47 13 772,0 -9.99 340.87

OIFP[RENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[ .8844 TRA ,8151 TC3-9.t091 SAU 1.1060 SGT S|53.? 3DR 1495.g 363 1080,g 3T 61,1 5R 17,0 S$ 59,8

RDE .1511RRA .2905 RC3-8.2838 FAU .18990 RRT ,9524 RRP .9929 RTF .9544 CRT ,g143 CRS -.9801 CRT -,9741

PDE 8.0018 FRA 8,817? PC-18,6585 RAP 9518 SGO 5753.S R23 ,2363 R15 .9597 L3A $4.5 MSA 10.? $$A !.3

10[ .8481 BRA .3615 SC3 9,3914 FAP I785 SGI R736,6 368 441,5 THA |4.47 ELI 63,1 EL8 4.? ALF 14.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE JUN 2 ll?t FLIGHT Ylil£ 238.00 ARRIVAL DAY[ JAN 84 tiTS

HELIOCENTRIC CONIC DI3TANCE SSg.RG2 EARTH TO MARS

RL 151,72 LAL .0D LOL 230.83 VL 32.284 GAL .84 AZL 8B.73 HCA 187.20 3HA 107.8R [CC .Ii205 INC !.284G VI 28.39G

RP 223.23 LAP ,28 LOP 58.04 VP 21.950 OAF l,?g AZP 91.23 TAL 5.21 TAP 172,41 RCA 151.62 APO ZES.?O v2 24.888

RC 209.288 GL 13,73 GP -21,D2 2AL 05,98 2AP 81.55 ETS 167,23 ZAE g?,B9 [TE 183,85 ZAC 81,18 (TC 272.94 LVI 8,29

PLANET_ENTRIC COHIC

C3 9,010 VHL 3,002 DLA 3,72 RAL 333,37 RAO 6837,S VEL 11,383 PTH G,42 VHF 3,20? DPA -42,94 RAP S04,99 ECC 1.1483

LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZHTH [NJ T[HE PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 12 38 20 3088,|4 -32.36 82,78 I85,38 127,00 13 28 55 2038.1 -]S.GB 78.49

SO.DO 13 13 58 2940,33 -28,33 B?,3l |88,44 119,96 14 2 59 1940.3 -14.1i 66.39

7D.OO 14 1 49 2T99.61 -24.69 7T.99 190.53 114,39 14 48 29 1789.0 -12,?1 56.00

BO,O0 IS 8 6 2598,28 -22,04 63,91 191,72 110,87 IS 49 24 1598,3 -11,88 41.35

90.00 16 25 4T 2341,13 -21,0§ 45,40 192,11 109,33 17 4 49 1341.1 -11,24 22,66

IOO.OO 1? 48 SB 2D72,75 "22.D4 25,28 191,72 110.87 I8 23 3I ID?2.B -11.63 2.T2

110,00 19 1 15 1846,43 "24,89 6,21 190,53 114,39 19 32 2 848,4 -12,71 844,92

DIFFERENTIAL CCRRECTI¢_q8 N|D'CO_RS[ EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE ,7720 TRA ,2106 TC3"9,1282 |AU 1,13GO SOT $689,8 $GR 159T,7 $83 1039,7 8T 74,4 OR 21,1 9l BI,I

ROE .2081RRA ,SO68 RC3-2,3693 FAU ,18182 RRT ,9836 RRF ,9943 RTF ,9533 CRT ,9488 CRB -*9918 CST -,9774

ED[ 2.1838 ERA 2.2047 FC-17,4414 88P 9805 BGB 5907,2 R23 ,2686 RIG ,9891 LSA 98.3 NBA 11.3 $3A 1,0

BOG .TRee 8RA ,3755 BC3 9,4307 PSP 1736 8G1 5889,| BG2 461.7 THA 15.00 EL1 77,2 EL2 6.9 ALF IS.A3

LAUNCH DATE JUN 2 1971 PLIGHT TiHE 238.OO ARRIVAL DATE JAN 26 1972

NELIOCENTRIC CCN|C

RL 181,72 LAL ,DO

RP 223.62 LAP .Sl

RC 211.896 GL 16,66

PLANET¢_ENTRI¢ CONIC

¢3 9,289 VHL 3,048

LNCN AZNTH LNCH TIN[

50.D0 12 RS 34

60,00 12 88 IG

?0.00 13 42 28

GO,DO 14 43 21

90.00 19 1 33

IDO.OD 17 29 12

110.00 18 41 32

DIFFERENTIAL CCRRECTION8

TOE .9457 TRA .2073 TC3-9,0662 8AU I.IG6|

ROE ,2698 RRA .8217 RC3-2,45|0 FAD ,I?2SZ

EO[ 2.3609 ERA 2,|1A8 FC-19,0815 BSP 10087

BOG ,9838 BRA ,3927 BC3 9,3916 FSP 1S66

DISTANCE 543.988 EARTH TO NARS

LOL 250.83 VL 32.894 GAL .76 AZL 88.45 HCA 168.29 BMA 187.83 ECC .19268 INC 1.5505 Vl 29.368

LOP 39.13 VP 21.918 GAP l.GG AZP 91.52 TAL 4.78 TAP 173.01 RCA 151.64 APO 224.02 V2 24.591

GP -22.53 8AL 88°83 8AP 61oDI ET$ 165.94 ZAE 96.86 ETE 183.39 ZAC 79.61 ETC 272.98 LVl 9.98

ObA 6,74 RAL 333.08 RAD 8637.? VEL 11.375 PTH 1.43 VHP 3.329 DPA -44,4| RAP 3DS.BS EC¢ 1.1599

L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZHTH INJ TIME PO CGT TIM ZNJ 2 LAT INJ 2 LONG

3101,44 -3§,DO 96,88 186,83 184,58 13 17 36 2101,4 -18,87 ?R,SS

3015,33 -30,78 92.14 199.65 117.41 13 48 Sl 2DLS.3 -17,23 70.2?

8885,40 -88,98 13,60 191,64 111,78 14 )O 31 lleS,i -IS,?S 90,79

2894,98 -84,88 70,24 192,75 109,02 IS 29 15 1894,6 -14,83 46.93

8442,84 -83,18 52,04 193,10 106,87 IG 42 15 1442.2 -14,20 GO,e1

2169,D9 "24,22 31,80 192.75 108,02 18 2 22 1169,1 -14,63 8.32

1932.82 -28.98 12.32 |91.64 111.78 Ig |4 4 932.2 -IS.Z5 34G.?!

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

$GT 5819,2 3OR 1691,2 BG3 991.9 IT 89,5 8R 27,0 BB 86,3

RRT ,9549 RRF ,R957 RTF .9520 CRT ,g814 CRB -.9965 CBT -,9901

SOB 6059,0 R23 ,2887 R13 ,9598 LSA 114.0 NSA 11.9 iRA .Y

SGl 6039,7 $82 483,5 THA |5,82 ELI 93.E EL2 ?,| ALF |6.30

LAUNCH DATE JUN 2 1971 PLIGHT TIME 240.00 ARRIVAL DATE JAN ZB 19T2

HELIOCENTRIC CCNIC DIBTANCE 548.110

RL 15t.72 LAL .OO LOL E$0.83 VL 32.304 GAL .Eg AZL BB.ll HCA 169.57 GMA

RP 224.D! LAP ,35 LOP 90.21VP 21,983 GAP 1,33 AZP 91,88 TAL 4,23 TAP

R¢ 214,588 GL 20,06 GP -24,34 ZAL 8?,69 ZAP 60,62 ET$ 164,48 2AE 93,48 [TE

PLANETOCENYRIC CONIC

C3 9.677 VHL 3.11| DLA IO,I9 RAL 332,53 RAO 9637,9 V[L 11,392 PTM G,44 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ

50,00 12 10 51 3|78,81 -3?.R? IDE,D3 108,38 121.29 13

60.00 12 89 20 3108,02 -33,37 93,12 lg1,25 114,04 13

?o.o0 13 19 S 2938,04 -29.33 90.48 193.09 100.33 14

iO.OO 14 15 51 2900,17 -28,38 17.97 194,07 IO4.5I IS

90.00 15 32 14 2541,13 -25.20 10.18 194.31 103.12 16

100.00 16 SO 44 2288,84 -28.39 39.34 194,01 104,51 lT

riO.OR IB 18 32 2032.88 -29.33

DIFF[RENTIAL CCRR ECT|ON$

TOE 1.139] TRA .IRE0 TCS-I.G021 |AU 1.1971

R0[ .SS_E iRA ,$395 RCB-R,3224 rAU .16251

rOE 2.SAGS FRA Z,OIS2 rC-tA.5458 |3P IO4IG

ROE 1.208Y 8RA .3095 6C3 9,2334 FGP 139Y

3,404 DPA "46,10 RAP 306.49 [CC

TIME PO CIT TIN INJ 2 LAT INJ

EARTH TO NARR

180.00 [CC .19333 INC 1.9923 Vl 29.$G9

l?3.8O RCA 151.65 APO 224.34 V2 84.550

183.10 ZAC YY,B2 [TC E?3.0S LVI 11.29

1.1393

2 LONG

2178.8 "22.52 80,29

2103.0 -20.78 ?5.OO

1986.0 "19,13 8G.GO

1608,2 -17,93 53.75

I361,7 -17,47 3|,85

1282.6 -17,93 15.12

ID32.9 -19,15 353.52

ORBIT DETERMINATION ACCURACY

ST 106.9 SR 33.9 SS ?1.1

CRY ,9725 CN| -,R967 C|! -,1123

LSA 132.2 M3A 12.5 SSA .i

ELI 111.9 EL2 7.5 ALF 17.21

3 50

31 3

8 51

2 AO

14 55

36 4T

19.40 193.09 1Q8.33 10 52 24

MID-COURSE EXECUTION ACCURACY

8GT 5945.1SGR lll3.O SG3 939,2

RRT .$557 RRF .9367 RTF ._J12

SOB R213.4 R23 .2146 RI3 ,958!

3Gl 6194.2 $82 512,3 THA 18.3B

LAUNCH DATE JUN 2 ISYI FLIGNT T|H( 242.00 ARRIVAL DATE 4AN SO 197|

HELI¢_ENTRI¢ CONIC

RL 131.72 LAL .00 L¢_. 23D,13 VL

R_ tt4.4O LAR ,3| LOP ll.29 VP

Re RI?.2E| GL |4,01 GP "28o43 2AL

PLANETOC[NTR|C CONIC

C3 10.237 VHL 3.199

LNCM AZNTM LNCH TIME

SO.DO 11 32 1|

SO,D0 12 18 1

TO.DO 12 50 13

90.00 13 41 35

90.00 14 38 28

100.OO 16 24 27

110,00 17 49 33

DIFFERENTIAL CCRRECTION8

TDE 1.41D2 TRA ,1337 TCS-8.63D8 |AU t.2329

ROE ,4589 RRA ,3353 RC3-2,3804 FAU ,13189

EDE 2,?3?2 ERA 1,8777 EC-12,8487 BSF ID642

6DE 1,4829 BRA ,3871 BC3 g,0081 FBP 1492

D|$TANC[ 552.226 EARTH TO MAR8

32.314 GAL .6| AZL 8?.$t NCA 170.44 |MA 188.17 [CC ,194D0 |NC 2.3D85 VI 2R,311

21.833 GAP 1.4D AZP 92.29 TAL 3.74 TAP 174.18 RCA ISl.GT APO 224.68 V2 24.508

81,3A ZAP 10.44 IT6 182,R5 ZA[ 94.36 [TE 192,79 ZAC 75.71 ETC E?3.1D LVl !S.11

DLA 14.18 RAL 331.T5 RAD 9639,2 VEL 11,416 PTM 8.47 VMP S.499 DPA -48.09 RAP 307,5G ECC t,I913

L-I TIM( INJ LAT INJ LONG [NJ RT A3C INJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT INJ E LONG

3270,4T -40,90 108.?3 190.76 116.B1 12 48 48 227D.5 "86.70 GS.O0

3207,31 "36,01 103,71 Ig3.43 109,47 13 9 28 22Q7.3 -24,77 80.g4

8108,69 -31,60 99,14 195,01 103,68 13 41 59 2106,7 "22.94 73,91

2948,70 -2R*3G 87.71 198.79 99.?R 14 30 41 1945.T -21.SB 62.86

2707.23 -27,13 ?0,40 196,01 98,32 13 AD 33 1TD?,S -21,D3 43,04

2420,17 -28.33 49,.08 193,79 gg,?8 1? 4 47 1420,2 -21,5B 23,78

2153,50 -31,60 2R,06 195.01 I03.60 18 25 32 1153.5 -22.94 E.G3

MID-COUR3E _XECUT|ON ACCURACY ORBIT OETERNINATION ACCURACY

3GT 8079.S OGR 1937.4 $83 879,3 ST 128.6 BR 42.3 88 75.9

RRT .9363 RRF .9974 RTF .9493 CRT .9799 CR8 *.9996 CBT -,9846

SOD 6316.6 R23 .2803 RI3 ,93?3 LSA 132.9 NBA 13,0 89A .4

SG1 6363,2 6G2 347,0 THA 17,24 ELI 133,2 EL2 8,0 ALE 18.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN OAT[ JUN 2 19T1

HELIOCENTRIC CCNIC

RL 151.?E LAL ,OQ

RP 224,?9 LAP ,42

RC 219.886 GL El.IS

PLANETOCENTRIC CONIC

C3 !1.086 VNL 3,32?

LNCN AZHTN LNCH TIN[

50.00 11 28 34

60.00 11 46 29

70.00 12 13 6

SO.DO 12 56 35

90.00 14 G 33

100,00 15 39 2?

110.00 17 12 32

FLIGHT TIME 244.00 ARRIVAL DATE FEB 1 197_

DISTANCE 556.336 EARTH TO HARe

LOt. 290.e$ VL 32.324GAL .53 AZL 87.1T HCA I?I.SZ 8HA Iee. SS [CC .19468 IHC 2.626s vt 2e.3GS

LOP 62.36 VP 21.821 GAP 1.26 AZP 9E,|D TAL 3.24 TAP 174.?$ RCA 151.68 APe 225.01 V2 24.464

GP "20,95 ZAL 89.36 ZAP 60.53 ETS 161.00 ZAE 93,31 [TE 102,46 ZAE 73.19 [TC 273.21 LVI 15.42

OLA IS.T3 RAL 330.61MAO 6630.6 VEL 11.452 PTH $.50 VHP 3.614 DPA "50.43 RAP 308.97 ECC 1.1821

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO CST TIN INJ Z LAT INJ 2 LONG

3380.91 -43.93 117,60 194.23 110.50 12 25 15 2380.9 -31.47 91.Z0

3334.10 -36.44 115.59 196.43 103.16 12 42 3 2334.1 -29.22 ee.71

3255.72 -33,46 I10.35 197.54 97.30 13 T 22 2255.7 -2T.08 83.53

3119.44 -29,70 100.43 197.95 93.21 13 48 34 2119.4 -25.37 73.84

2893.46 -28.23 83.90 198.02 91.66 14 34 49 1893.5 -24.71 57.44

2593.91 -29.70 el.60 197.95 93.21 16 22 41 1593.9 -25.37 35.21

2302.54 -33.46 59.27 197.54 97.30 IT 50 35 1302.5 -27.06 12.44

DIFFERENT IAL CORRECTIONS

TOE 1.7331 TRA .0993 TC3-8,1623 BAU 1.2672

RDE .6003 RRA .3684 RC3-2.59?2 FAD .13926

FDE 2.9192 FRA 1.6999 FC-10.8953 68P 11032

8DE 1.8342 6RA .5815 BC3 8.5655 FSP 1393

MID-COURSE (XECUTIO4q ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6199.4 SGR 2122.S $G3 80T.7 ST 149.5 SR 52.T SS 79.9

RRT .9570 RRF .9979 RTF .9479 CRT .9850 CRS -.9999 CST -.9865

8GB 6332.6 523 .2846 R13 .9367 LSA 177.0 HSA 13.5 Sea .3

361 6526.5 $G2 554.7 THA 18.29 EL1 158.3 EL2 8.6 ALF 16.22

LAUNCH DATE JUN 2 1971 FLIGHT TIME 246.00 ARRIVAL DATE FEB 3 1972

N[LIOCENTRIC CONIC DISTANCE 560.440 EARTH TO MARS

RL 151.72 LAL .GO LOL 250.05 VL 32.355 GAL .45 AZL 86.51 HCA 172.58 $NA 188.$2 (CC .19538 INC 3.4939 Vl 29.366

RP 225.18 LAP .45 LOP 63.43 VP 21.790 GAP 1,13 AZP 93,47 TAL 2,75 TAP 175.33 RCA 151.69 APe 225.36 V2 24.424

RC 222.551 GL 34.12 r,rP -31.96 ZAL 60.12 ZAP 60.96 ETS 158.94 ZA[ 92.55 ET[ 182.11 ZAC 70.17 ETC 275.35 LVi |S.tO

PLANETOCENTNIC CONIC

C3 12.345 VHL 3.514 OLA 24,03 RAL 328.80 MAD 6636.2 VEL 11,507 PTH 6,SG VHP 3.773 DPA "53.21 RAP 310.89 [CC 1.2032

LNCH AZMTH LNCH TIME L'I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 10 58 29 3S16.83 -46.46 129,6T 199.24 101,52 11 ST G 2516.8 -36.01 DD.??

80.00 II ? 27 3492.91 -40,10 1|8.74 200.4? 94.39 12 5 40 2492.9 -33.99 99.45

7O.OO 11 22 18 3449.15 -34,12 125.59 EOO.G5 08.45 12 19 48 2449.2 -31.|9 D?.O5

80.00 11 51 12 3358.51 "29.29 118.14 200.27 83.93 12 4T 11 2338,5 -28.84 SO.T3

90.00 12 52 58 3180.12 -2T.23 103.28 lgg,ss 82.04 13 45 18 2160.I -2T.82 76,20

I00.00 IA 34 A 2832.68 026.29 79.51 200.27 83.93 15 21 IT 1833.0 -20.84 52.10

110.00 16 21 45 2495.97 "34.12 54.30 200.65 88,45 IT 3 21 1496.0 "31.19 29.96

DIFF[M[NTIAL (ORM[CTIONi NID-COUR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 8.1407 TRA .0071 T03-7,$057 BAU 1,3087 GOT 6363.7 8GR 2317.6 SO3 722.7 ST 174,7 8R 63.7 el 82.l

RDE .7954 RRA .3732 RC3-2.5634 FAU *12498 RRT ,9576 RRF .9980 RTF .9455 CRT ,9883 CRG-I.0000 CST -.Gild

FOE 5.0756 FRA 1.4705 FC3-8.763| BSP I1354 8GB 6735.0 R23 ,2899 513 ,9556 Lea 203.7 MSA 13.9 Sea .2

DOE 2.2837 DRA .3732 6C3 7.9295 rip 1259 8G| 6705.5 GG2 629.6 THA 19.52 ELI 166.4 EL2 9.3 ALF 20.44

LAUNCH DATE JUN 2 1971 FLIGHT TIE 249.00 ARRIVAL DATE FED 5 1972

N[LIOCENTMIC CONIC DISTANCE 5G4.537 EARTH TO MARe

RL 151.72 LAL .DO LOL 250,83 VL 32.345 GAL .ST AZL 05.G2 HCA 173.65 eMA !68.?0 ECC .19610 INC 4.3761 Vl 26.588

NP 225,57 LAP .48 LOP 84.S0 VP 2S.?SS GAP |.00 kip 94.3S TAL 2.25 TAP ITS.gO RCA t51.70 APe 225.71 Vt 24.362

RC 225.217 GL 40.55 GP -39,60 ZAL 20.72 2AP 61.67 ETA 156.69 ZAE 91,32 ETE ISl,?? ZAC 66.50 ETC 273.56 L¥I 21.32

PLANETOC£NTRIC CONIC

C5 14.424 VNL 3.?el DLA 30.IS RAL 32G.S4 MAD G640.3 VEL !1.597 PTN G.G4 VHP 3.255 DFA -56.53 _AR 313,G2 [CC 1,23T4

LNCH AZNTH LNCH TIME L'I TIME INJ LkT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30.00 10 IT G 3Ill,B| "47,57 |4S.00 2DG.Dl 00.93 lI |S 34 5688.9 -42.40 ti2.44

60.00 |O 12 e 3702.17 -39,70 142.42 205,19 82.40 lI 13 42 2702.2 "30.46 I15,38

70.00 SO ! 46 3732,67 -31.47 |49.99 203.25 75.92 It 3 59 2755.? -34.08 t18.57

79.05 8 59 2 $930.71 -19.42 157,45 198.02 24.62 tO 4 33 2930.7 -27,53 132.?7

79.05 8 59 2 3930.71 °19,62 !57.42 190,82 26.62 tO 4 33 5950.7 -27.53 132.77

76.05 e 50 2 3930.71 -12.62 157.46 190,05 62.62 tO 4 33 2950.7 "2T.SS 132.7T

|IO.O0 19 | IS 2779,40 -31,47 73.51 203.25 75,98 IS 47 35 1779,S "34.08 47.46

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.6754 TRA -,I341 TCS-e. S949 lAD 1,3Se| SOT 143T,S SGR 2543,7 563 2|9.4 IT 502,0 eR 61.e el eS,]

R0E 1,0?39 SRA .3221 RC3-|.4440 FAU .SO?ST RRT .lie2 RRF .leTS RTF ._620 CRT .5911 CXe ".5959 Cel -.1115

F0E 3,legs FRA 1.1811 F¢3"I,4IGS |iF 1liPS GOD ll2I,G 523 .2911 513 .SS3i L|A 555,8 MIA 14,5 Ilk ,l

lOG E.eOl9 GRA .3891 8C3 ?.OS3E FiR 1009 SGt 1888.2 SO5 172.7 THA 20.iS ELI 217.1 EL2 IO.I ALP It.ST

LAUNCH DATE JUN 2 1271 FLIGHT TIME 250.00 ARRIVAL DATE F[| 7 15TI

HELIOCENTRIC CONIC

RL lll,Tt LAL .00

RP tlI.DG LAR *$2

RC tiT.883 GL 48,1!

PLANETOC[NTRIC CONIC

C3 16,052 VML 4,24D

LNCH AZMTM LNCH TIME

50,00 9 16 13

GO.O0 6 37 45

84.?? ? IS 2

64,77 ? IS 2

84.?? ? 15 2

64.?T 7 15 2

64.TT ? 15 2

D18TANCE 560,$21 [ARTM TO MAIl

LC_ 290.83 VL 32o3|1 GAL .2| AZL $4,|9 MCA |?4.TO |MA 115oll [CC .ISSeS INC $,SIOG Vl 2S,|ll

LOP SS.SG VP El.Tit GAP ,8? AZP AS,S9 TAL l.?G TAP 176,46 RCA lSI.?I APe 226,02 V2 24,54D

GP "40,04 ZAL 91.32 EAP 63.44 ETS 154.34 2AE 90.g! ETE ISI.SO ZAC $2,03 ETC 2T3.89 LVl 2S,te

OLA 37.19 RAL 323.20 RAD 6642.0 V[L 11.75| PTM 6.78 VHP 4,327 DPA *60.46 RAP 327.74 ECC 1.2eT!

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3917.25 -A|,03 127,45 213,04 72.71 10 21 30 2917,5 -46,90 132.49

4020.27 -33,?g 171,24 207.65 66.58 9 44 46 3020,3 -40.08 142.05

4260.05 -22,05 104,25 200.89 59.28 8 26 2 3260,0 -52.73 159.89

4260.03 -22.08 1|4,23 200.89 sg,28 8 26 2 3260.0 -32.73 lS9.e9

4260.05 -22,05 IS4,25 200.99 59.28 8 26 2 3260.0 -32,?3 IS9,89

4280.03 -22.08 I64.23 200,89 59.26 2 28 2 3260.0 -32.?3 159.82

4260.03 -22,02 !|4,25 200,89 sg.28 2 25 2 3260.0 -32.73 159.89

MID-COURSE EXECUTION ACCURACY OR6[T DETERMINATION ACCUMACY

6GT 654|,g eGR 2820.9 363 497.T ST 250.9 3R 101.8 S$ 80,1

RRT .9591RRF .9966 RTF .9363 CRT .9930 CR6 *.Gg9T C8T -.6900

GGB 7124,2 R23 ,3075 513 .gS08 L3A 264.3 MeA 14.4 Sea .1

861 7065.9 362 737.1THA 22.75 EL| 252,0 EL2 11.0 ALF 23,69

DIF_[R[HTIAL CORRECTIONS

TDE 3.4194 TRA -,3301 TC3-$,4163 BAU 1.4129

RDE 1,5036 RRA .3262 RC3-2,2140 FAU ,08786

FOE 3,1603 FRA .8T62 FC3-4,2132 BeP 12IS8

DDE 3.7355 6RA ,4698 6C3 3,8341 FeP 264

IG45



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN 2 ll?l

HELIO¢ENTMIC CONIC

RL 152.72 LAL .DO

RP 226.35 LAP ,55

RC 230.548 GL 56,gl

PL ANET_[NTMIC CONIC

C3 25.D46 VHL 5.DDs

LNCH AZMTH LMCH TIME

SO.D0 ? 25 21

53.2g 6 3 22

53.29 B 3 22

53.29 B 3 22

53.2g B 3 22

53.29 B 3 22

53.28 B 3 22

PLIGHT TIME 2S2,OO ARRIVAL DATE FEB I 1872

OlSTANCE 572,704 EARTH TO MAR5

LOL ESD,i3 VL 32.3GB GAL .21 AZL 52.58 HCA 175.75 5NA 189.07 [CC .19758 INC 7,4433 Vl 29.388

LC_ it. BE VP 21,696 GAP *73 kip 97,42 TAL 1.27 TAP 17?,02 RCA 151,71 AFO 228.42 V2 24,299

GP -45.42 ZAL 91.63 ZAP 65.91ETS 152.16 ZAE g0,65 [TE 181.47 ZAC 56.59 ETC 2?4.44 LVI 29.81

DLA 45.09 RAL 317.95 RAD 6645,0 VEL 12.042 PTH 7,05 VHP 4.864 DPA -64.93 RAP 324.49 ECC 1.4122

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

4269.84 -34,13 193.94 213,23 54.50 8 36 31 326g,8 -45.33 I35,86

448D,|0 "22,75 203.64 203.26 49,96 ? IS 2 348D.! -33.95 181,0!

4480,10 -22.75 203.64 203.26 49,98 7 18 2 3480.I -36,9S 181.01

4480.10 -22.?5 203.64 203.26 49,96 ? 18 2 3480,1 -36,95 181.01

4480.10 -22.?5 203.64 203.26 49.96 ? 18 2 3480,1 -36,95 18i,01

4480,10 "22.73 203.64 203.26 49.38 7 1B 2 3480.1 -38.95 181,01

445D.10 -22.?5 203,34 203.26 49.96 T 18 2 3480.1 -35.95 181.01

O|VFER[NTIAL CCRRECT|N

TOE 4.4267 TRA ",7252 TC3-4.1119 BAU 1.3175

RD£ 2.1917 RRA .1909 RC3-1.8901 FAU ,06505

rOE 2.68?3 VRA .4923 FC3-|.2464 BSP 12197

6DE 4.9395 BRA .7499 BC3 4.5318 FSP B3O

MID-COUR$[ EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SOT 6638.0 $CR 3137.B 383 333.i ST 254,1 3R 125,5 S$ B9.B

RRT .9614 RRF .9939 RTF .9270 CRT ,9943 CR3 ".9994 CST *,tROD

SG6 ?350.8 R23 .3205 RI3 .9445 L$A 291,8 MSA 14.5 33A ,!

881 7308.3 SO2 78R.0 THA 24,8D ELl 283.2 EL2 12,0 ALF 21,22

LAUNCH DATE JUN I 1971 FLIGHT TIME 2?0,00 ARRIVAL DATE FEB 2? 197|

H[LIC_ENTRIC CONIC

RL 131,73 LAL ,OO

RP 229,33 LAP .83

RC 254,363 GL -31.83

PLANETOC[NTBIC CONIC

C3 34.BOB VHL 5.049

LNCN AZMTH LNCM TIME

39.17 22 15 E

39,17 22 15 |

39.17 22 15 2

39,17 32 15 2

59.17 22 |5 |

39,17 22 15 2

39.17 22 15 2

DISTANCE 609.483 EARTH TO MAR5

LOL 250.83 VL 32.4B2 GAL -.BO AZL 99.15 HCA 185.23 SHA 190,77 [CO .20493 INC 9.1490 Vl 28,388

LOP 76.00 VP 21.428 GAP -,44 AZP 80.89 TAL 356,4T TAP 101.69 RCA 151,67 APO 229.87 V2 23,928

GP 38.35 EAL iS.SO EAP 57.80 ETB 209.24 ZA[ 84.65 [T[ 144.93 ZAC 139.84 ETC 2TO,gO LVi -48.51

DLA -SO.20 RAL 32.89 RAO 6340,6 VEL 12,414 PTH ?,32 VHP 4.483 DPA IB,29 RAP 287.58 [CC 1.SOBS

L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZM?H ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2030.47 22.76 83,62 236.55 142.89 22 48 43 1020.5 41,43 35,00

2020.47 32,?6 53.B2 283,55 142.$9 22 48 43 1020,5 41,43 35.00

2020,47 22.T8 S3,6| 286,55 |42,89 28 48 43 1020.5 41,43 35.00

2020.4? 22.?0 53,62 286.55 142,89 22 48 43 |020,5 41.43 35.00

2020.47 2|,78 53o62 286,55 148.$9 22 48 43 1020.5 41.43 35.00

2020.47 22,T8 53.82 286.55 142,$9 21 48 43 _020,5 4|.43 35.00

EDED.4? 22,71 53,32 2BB, S5 142,89 22 48 43 1020,5 41.43 35,00

DIFFERENT |AL COIRECTION|

70[-I.7995 TRA 3.4560 TC3-3.6646 QAU I,??42

ROE -,0571 RR4-1,3i_ RC3 1,2148 FAU ,OBSii

rOE .8351 FRA 2.4272 FC3-|.|O3B lip 13727

BO[ 1.?88B ERA 3.7|94 Be3 3.87B? FOP TO3

MID-COURSE EXECUTION ACCURACY ¢4|IT DETERMINATION ACCUBACY

8GT 7866,1 3OR 2|41,0 383 432,0 IT 127.1 5R 37,0 I8 29.9

RRT -,R661 RRF -.1805 RTF .0|82 CRY -,6855 CR3 .8616 CST -,2347

|GB 81?3,B R23 .3343 R13 -,9298 LSA 130.0 N$A 38.? SeA .1

lot 2141,4 802 |IO,B THA 1|0.15 ILl 129.? EL2 26,4 ALF 183.22

LAUNCH 04T| JUN t 12YI FLIGMT TIME 2?2.00 ARRIVAL DATE FEB 85 1078

HELIOCENTRIC CONIC

RL !S!,72 LAL ,DO

RP 230,B3 k4P .iS

RC 235.B77 GL *57.34

PLAN[TOCENTRIC CONIC

C3 28,288 VHL 5.320

LNCH AZNTH LNCH TIME

43.54 22 ? 9

43.54 22 ? 9

43.54 22 ? 9

43,54 22 7 9

43,§4 22 ? 9

43,54 22 ? 9

43.34 22 ? 9

OIFF(REHTIAL C(_RECTION$

?O[-t.llll TR4 3;3494 TC3"4,398B |AU 1,727l

ROE .OYI? RRA-S.|041 RC3 1.2|?| PAU .08483

POE .3810 FRA l,i310 FC3-|,8048 SIP 14022

lO[ |.l?tl IRA 3.3393 Be3 4.3Bit _lP 942

D|ITANC[ 813,|13 EARTM TO MAR1

LOL liD.i) VL 3|,473 6AL ",iS AZ[ 87,i3 HCA 181,|3 SMA liO,ti ECC ,BOSIS INC ?,92?1 Vi 25,31t

LC_ ?7,02 VP 21,39i GAP -,57 AZP 82,12 TAL 35|o9B TAP 102,21 RCA 151.B5 APO Z3D,27 V2 25.835

GP 33.64 ZAL iT,D4 ZAP 34,B4 ET$ 20?,SO ZA[ l|,13 [T[ 103,34 ZAC 133.18 ETC 2?5.22 LVI -44o30

DLA "52,33 RAL 27.78 RAO SiAl,3 V[L 12,1TI PTM ?.14 VMP 4.201DPA 11,65 RAP 298.45 [CC 1,4837

LoB TIME |NJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

/944.04 24,18 47,Og 277,73 138,32 22 39 35 941,| 41.24 26.40

|94|.03 24,13 4?,OR 277.?3 138.32 22 3g 33 946,1 41.24 26.40

194Q,05 24,18 47.09 277.73 138.32 22 3g 35 946.1 41.24 26.40

1944.06 24,IB 47.09 277.73 138.32 22 39 35 g46.! 41.24 28,40

lg4s.OB 24.18 47.09 2?7.13 138,32 22 39 33 946.1 41.24 25,40

IB4Q,08 24,18 47.09 27?,73 138.32 22 39 33 946,1 41.24 26.40

Ig4B,Q6 24.10 47.09 277,73 138,32 22 39 33 946.1 41,24 26.40

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SOT 7830.7 |GR 2|01,$ $G$ 518,3 iT |34,? IR 32,4 IS 30.0

RRT -,SLY! RRF ",550B RTF ,_.88 CRT -,7486 Ckl .ITUi (ii *,lliU

IG_ 2|_|,! R23 .3437 R13 -,1349 LSA 137,3 N$A 35,111A ,2

8G1 lliS.$ 8G! SOl.2 THA li2,?O ELI 136,g EL2 21,1 ALF 169,33

LAUNCH OATE JUN 2 1971 FLIGHT TINE 2?4.00 ARRIVAL DATe MAR 2 ll71

HELIOCENTRIC CONIC

RL 151,72 L4L ,OD

RP 230,BI LAP .$R

RC 151.513 GL *53,44

PLANETOC[NTRIC CONIC

C3 24,324 VHL 4,$41

LNCH AZMTH LNCH TINt

4?.84 22 B 10

4?,34 2t B 10

4?,64 22 B |0

47,34 22 B 10

47,34 22 B 10

4?,84 23 B 10

47,34 23 B 10

DI|TANCE Bt?.$4t EARTH ?O MARS

LOL ||O,B3 VL 32,484 GAL *,78 AZL R?.O$ HCA 187,21 IMA Ill,l| [{C ,208?$ INC 7,0415 Vl 28,318

LOP ?B,D4 VP _1,3?! GAR -,?l AZP 83.0! TAL 355,45 TAP 182,71 RCA t$1.84 APO 230,68 V2 25,541

GP 29.78 Z4L 98,14 2AP $2,12 ET$ 205.84 ZAE 81.42 ET[ i25,$1ZAC 131.34 ETC 2?$.84 LVl -40.0?

OL4 *49.40 RAL 24.32 RAO 3644.6 VEL 12.025 PTH ?,01 VHP 4.027 DPA 7.00 RAP 299,31 ECC 1.4033

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTM INJ TIME PO C$T TIN ]NJ 2 LAT INJ 2 LONG

1111.68 24.83 40,99 271o12 134.28 22 3? 32 681.9 40.2? 18,88

180L.88 t4,BI 4D.g9 271.12 134,26 22 3? 32 881.g 40.2? 18,83

1831.83 24.38 40.98 2?!.12 134,26 22 37 32 831.g 40.2? 18.55

tO81,19 24.38 40.39 271.12 134,26 22 37 32 801.g 4D.27 10.58

I681,88 24,38 40,22 271,12 134,26 22 37 32 881,g 4D.27 18.89

1881,58 24.68 40.gg 271.12 134,26 22 37 32 881.g 40.2? 13.08

1881.89 24.63 4D.gg 271.12 134.23 22 37 32 881.9 40.2? 18.85

ORSZT OETERHINATION ACCURACY

8T 137.5 SR 28,g 55 30.?

CRT -.7857 CR| ,8688 C3T -.3737

L$A |4D,O NSA 33.2 854 ,2

ELI 139.4 EL2 17.B ALF |70.43

DIYP£MENYI4L COqR[CTION3

708-1.8374 TRA 3.B78t TC3-5.0676 IAU 1.7157

MOB .1063 RRA-2.05TB RC3 1.2155 FAU .10343

rOE ,4574 FRA 3.1B17 FC3-3,636D DSP ]4J35

6DE 1.8404 BRA 3.4428 BC3 $,2116 FOP 1044

MID-COURSE EXECUTION ACCURACY

8ST 7974.2 BGR 2234.2 SG3 5T8.2

RRT -.9674 RRF ".991D RTF .9304

BOB 8231.3 R23 ,3426 RI3 -,9337

8G1 8263.3 BG2 343.T THA 164.77

I343



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE Jt_i 2 1971 FLIGHT TIME 2?6.DD ARRIVAL DATE MAR A IRTZ

HELIOCENTR|C CONIC

RL 131o?| LAL .DO

RP 230,99 LAP ,82

RC 261,161 GL -SO.ll

PLANETOCENTRIC CONIC

C3 R2,189 VHL 4.710

LNCH AZNTH LN(H TIME

50.00 21 1 9

51°46 22 g 59

51.46 22 g 39

51.46 22 9 39

51,46 22 9 39

51.46 22 9 39

51,46 22 9 39

DIFFERENTIAL CORRECTIONS

T06*1.7415 TRA 3.2546 TC3-5.6309 BAU 1.7081

ROE .1083 RRA -.9474 RC3 1.1701FAU .10803

FD[ ,4182 FRA 3.3854 FC3-4.2149 BSP 14464

8DE 1.7449 6RA 5.3897 BC5 5.7512 FIP 1132

DIITAN([ 621,565 EARTH TO MARl

LOL 2lD,I3 VL 32.495 6AL -.IT AlL 96.59 HCA 188.21 INk 191.$5 ECC .20716 INC 6.$172 VI It. Ill

LOP ?9.08 VP 21.343 GAP -.84 AlP 83.61 TAL 354.94 TAP 183.22 RCA 151,62 APO 23I.DR VZ 23.809

6P 26.60 ZAL 99.2| ZAP S0.07 ST8 20d.22 ZAE 6D.O? ETE 165.5S ZAC 128.11 ETC 275,61 LVI -38.08

OLA -46.46 RAL 21.91 RAG 1643.8 VEL 11.924 PTH 6,93 VMP 3.911 DPA 4.81 RAP 300.13 [CC 1,$652

L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

1996.62 17.63 44.62 259.13 134.94 21 34 26 996.S 33.99 24.83

1124.10 24.63 55.31 266,07 150.75 22 40 4 824.1 36.93 12,20

1824.10 24.63 35,31 266,07 150.75 22 40 4 824.1 38.93 12.26

1824,10 24,63 35,3| 266.07 130,73 22 40 4 424,! 38.g3 12.28

1824.10 24.63 35,31 266.07 130.73 22 40 4 824.1 58.93 12.20

1824.10 24,63 35.31 266,07 130.75 22 40 4 82A.1 38.93 12.26

1824.10 24,63 35.31 266.07 130.73 22 40 4 824.1 38.93 12.28

NIl-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8102.9 5GR 2007.8 503 621.8 ST 136.8 8R 26.D SS 31.8

RRT -.9676 RRF -,9907 RTF .9322 CRT -.8081 CRS .8618 CST -.3979

$GB 8348.0 R23 .3381 RI3 -,g371 LSA 139,1 NSA 32.4 88A .2

8G1 8333.4 802 493.2 THA 166,47 ELI 138.4 ELI 15,1 ALF 171.11

LAUNCH DATE JUN 2 |gYI FLIt#IT TINE 278.00 ARRIVAL DATE NAR 6 IS71

HELIOCENTRIC CONIC

RL 151.72 LAL ,00

RP 251.37 LAP ,95

RC 204,770 GL -4T,24

PLANETOCENTRIC CONIC

C3 20.499 VHL 4.528

LNCH AZHTH LNCH TINE

50.00 20 3 0

55.03 22 16 16

55.03 22 16 16

55.03 22 16 16

55.03 22 16 16

5S.03 22 16 16

55.03 II 18 14

DIPFERENTIAL CCARECTIONI

TD£-1.6490 TRA 5.2390 TC$-6.1811 IAU 1.7114

RD[ .1056 RRA -,8S?D RC3 1.1218 FAU .11143

FOE .4113 FRA I,I3T2 FC3-4.7080 lip 14SIt

BDE 1.8524 IRA 3,3504 BCS 4.2829 rip 1178

LOL 250.83 VL 32.506 GAL

LOP 80.0? VP 21.315 GAP -.98 kip 84.21 TAL 354.43 TAP 185.71 RCA 151,59

GP 23.97 ZAL |00,26 ZAP 48.38 ETS 202.72 ZAE 78.83 ETE 185,53 ZAC 125.53

DLA -43,81 RAL 20.10 RAG 6643,1 VEL 11.853 PTH 6,87 VHP 5.845 DPA 2.29

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2116.28 11,80 50,20 250.43 136.44 20 38 16 1116.3

1770.11 24.24 29.99 262.18 127.68 22 45 46 ?TO.I

1770.11 24.24 29,99 262.18 127,68 22 45 46 770.1

1770.11 24.24 29.99 262.18 127.68 22 45 46 770.1

177D.I1 24.24 29.99 262.18 127.68 22 45 46 770.1

1770.11 24,24 29,99 262.t8 127,61 22 4S 46 770.1

1770.11 24.24 29,99 262.18 127.68 22 45 46 770.1

DISTANCE 625,584 EARTH TO MARS

-.96 AZL 95.87 HCA 189.29 lNk 191.55 ECC ,20856 INC 5.8702 Vl 29.566

APO 251.50 V2 23.768

[TC 275.49 LVI "35.78

NIO-COURIE EXECUTION ACCURACY

SGT OllO.T 8GR 1818.9 $03 651.8

RRT -,5674 RRF -.9898 RTF ,g328

SGB 8429.3 R23 ,3343 RI3 -o9387

801 8417.2 802 450,1 THA 117,90

RAP 300.92 ECC 1.3374

INJ 2 LAT INJ 2 LONG

29.01 32,00

37.42 6.33

37.42 6.33

3?.42 6.33

3T.42 6.33

37.42 6.33

37.42 8.33

ORBIT DETERMINATION ACCURACY

IT 135.D 8R 25,6 II 32.2

CRT -.8272 CR8 .8472 CIT -.4023

LIA 137.1RIA 31,9 IIA ,l

ELI 136.4 ELI 13,1 ALF 171.?1

LAUNCH DATE JUN 2 1971 FLIGHT Till( 280.DD ARRIVAL DATE HAR I Ill!

HELIOCENTRIC CONIC

RL 15t.72 LAL .00

RP 231,75 LAP .g?

RC 267.349 GL "44.73

PLANETOCENTRIC CONIC

C3 19.288 VHL 4.392

LNCH AZNTH LNCH TIME

50.00 19 2e 2

58,39 22 25 IS

58,39 22 25 II

58.39 22 25 It

58.39 22 25 16

55.39 22 25 IR

58.39 22 25 18

DIFFERENTIAL CORRECTIONS

YD£-I.5403 TRA 3.291S TC3"I.tDT$ 8AU I.TllY

ROE .Dill RRA -.7848 Re3 I.D323 FAU .1129l

FOE .4435 FRA 3.6433 FC3-I.DTD3 BSP 14T09

SOl 1.5434 ERA 3,3450 6C3 6.6921 FSP 1212

APO 231.81 V2 23,?50

ETC 275.43 LVi -33.8R

RAP 301,88 ECC 1.317A

INJ 2 LAT INJ 2 LONG

25.73 36.02

35,87 .gO

35.87 .go

35.8T .gD

35.87 .RD

35.87 ,tD

35,87 .80

ORBIT DETERMINAT|ON ACCURACY

ST 131.8 SR 21.5 IS If,?

CRT -.8446 CRI .8218 CIT -.1974

LSA 133.7 NSA 31.8 |SA .3

ELI 133.0 EL2 II.l ALF 172.10

DISTANCE 629.600 EARTH TO MARS

LCL 250.83 VL 52,51f GAL -1,05 AZL 95.46 RCA 190.30 INk t91.74 ECC .20951 INC 5.4557 Vl 28.386

LOP 81.09 VP 21.268 GAP -1,11 AlP 84.13 TAL 353.9t TAP 184.21 RCA Ill,S?

GP 21.77 ZAL 101o28 ZAP 46.94 [T8 201,38 ZAE 77.66 ETE 185.48 ZAC 123,30

DLA -41.41 RAL 18.97 flAG 1642.5 VEL 11,805 PTH 6.82 VHP $,799 DPA .20

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIN

21gD,S8 8,11 S3,41 245.t9 137.D4 20 4 33 1190.6

1718.02 23.67 24,93 259.15 125.03 22 53 54 718.0

|71R.02 23.6? 24.93 259.15 125,03 22 33 54 718.0

17ti.02 25.67 24,93 259.t5 125.03 22 33 34 718,0

I?II.D2 23.67 24.93 259,15 125,03 22 53 34 718.0

1718.02 23.6? 24,g3 259.13 128.03 22 53 34 ?18.O

1718.02 23.17 24.95 259.15 125.03 22 53 54 718,0

MID-COURSE EXECUTION ACCURACY

$GT 0349.2 3GR 1t30.2 $03 171.1

RRT -,86?3 RRF ",8884 RTF ._33

SGB I$12.3 R23 ,3287 R13 -.glts

$01 5502,S $02 413,1 THA 169.10

IRA7



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

bRUNCH DATE JUN 3 |ST|

HELIOCENTRIC ¢0NIC

RL 151.74 LAL ,OD

RF 208.94 LAP -1.84

RC 57.$?S GL -IO.TS

PLANETOCENTRIC CONIC

CS 39.279 VNL 1.3|3

LNCH AZMTH LNCM TIN_

50.00 14 17 34

60.DD IS 24 $S

?D.O0 16 SO 30

80.00 18 32 44

90.00 20 10 39

100.00 21 15 Sl

110,00 Zl 49 S?

FLIGHT TIME 82.00 ARRIVAL DATE AUG 24 TOY|

DISTANCE 237o910 EARTH TO MARS

LOL ESI.?| VL 35,444 GAL 2.90 AZL 91.91HCA ?3.GS SMA 269,20 ECC ,43870 INC 1.9138 VI 29.332

LOP $25.19 VP 28,101 GAP 22.53 AZP 90.53 TAL 9.51 TAP $3.39 RCA 151,10 APO 387.30 V2 26,46S

GP -1.71ZAL 75.94 ZAP 176.88 ETS 2|3.32 ?AS t?O,I3 ET£ 18,42 ZAC 97.62 [TC 218,73 LVl -J7.$8

DLA -22.44 RAL 353.68 RAD 6680.? VEL |2.943 PTH ?.49 VNP 1].172 DPA -17,19 RAP 326.61ECC I.tSTS

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INd 2 LAT INJ 2 LONG

2648.43 -24.22 82.43 200.10 132.29 15 5 2 1849.4 -6.46 65.34

2689,27 -|8.J2 71,67 205.48 126.64 18 9 25 1969.3 -2,42 53,0|

2417.70 -12.19 55,49 209.69 122,18 IT 30 48 1417,? 1.65 55.76

20ST.?? -?.33 34.10 212.60 1|9,03 19 7 42 1097.9 5.04 13.57

1731.92 "5,29 11.97 213,71 II7.82 20 40 Zl ?Sf.9 6.47 35J,J3

1572.24 -7.33 355.46 212.60 119.03 21 4! 49 $72.2 5.04 334.94

1484.52 -12,19 344.40 209.69 122.18 22 14 21 464.S 1.65 324.68

DIFF[R[MT lAb CORRECTION8

TO( -.27D9 TRA ".6gSG TC3 .09TO |AU .OS7?

MD[ ".57D1 RRA .218D RC3 ,D472 FAU .03248

FOE -.0123 FRA .3201 ¥C3 -.TOSS B8P 914

BDE ,8311 ERA .7325 BC3 .tOTg FRP 91

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 738.7 8DR 562.2 8G3 81.5 9T 18.0 98 26,0 SS 4.8

RRT -.0301 RRF .0378 RTF -.4615 CRT .S813 CR9 -.2934 cST ,9269

908 928.4 R23 -.0049 R13 .4021 L8A 20,9 NSA ll.6 SSA 1.1

9G1 739.2 892 36t,6 THA 178.90 ELI 28.R EL2 lO,? ALP 63.27

LAUNCH DATE dUN 3 19Tt FLIGHT TIME 94.00 ARRIVAL DATE AUG 29 19?l

HELIOCENTRIC CONIC

RL 151.74 LAb .DO

RP 203,87 bAT -1.83

RC 98.203 GL -I1.01

PLANETOCENTRIC C404MZC

C3 S?.181VHL 8.083

LNCH AZMTH LNCH TIME

50.00 14 18 3

80.00 15 28 1

70.00 18 52 23

80.00 18 35 45

gO.DO 20 14 20

100.00 21 18 35

]|D.DO 2J 51 92

EARTH TO MARl

280.63 ECC .42028 IMC 1.8971 Vl 29,382

84,91 RCA 151.09 APO 370,16 V2 26.479

16.?1 ZAC 9?.54 ETC 278,78 LVI -IT.?!

DISTANCE 239.806

LOL 231.79 VL 3S.214 GAL 2.88 AZL 91.90 HCA 75.15 8MA

LOP 326.93 VP 27.818 GAP 21,98 AZP 90.49 TAL 9,76 TAP

GP 01.75 ZAb 75.58 ZAP 176.00 ET9 20§,01ZAE 169.54 ETE

DLA -22.79 RAL 333.37 RAD 8649, ? VEL 12.533 PTM 7.41 VHP 10,778 DPA -17.14 NAP 328.20 ECC 1,6118

L-I TIN[ INJ LAT INJ bONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2822,61 -23,03 81.12 198.81 132.88 15 5 8 1822.6 -5,17 64.25

2641,85 -17,00 70.22 204,19 127.11 16 SO 3 I641.9 -1.21 St,??

2387.82 -11.09 53.85 208.42 122.51 17 32 14 1387.8 2.79 34.20

2064.49 -6.23 32.24 211.36 119,28 19 10 10 1064.5 6.15 11.72

1746.51 -4,17 9,98 2|2.49 1|8,D0 20 43 28 746.5 7.59 349.12

1530.97 "6.23 353.61 211.36 119.26 21 44 15 539.0 6.15 333.10

1434,64 -11.09 342.77 200,42 122.51 22 15 4? 434.6 2.79 S2S.II

DIFFERENTIAL CORRECTIONS

TOE ".2641 TRA -,R88D TC3 ,t154 BAU .0618

RDE ".5387 RRA .212| RC5 ,050| FAU .03360

PDE -.0168 FRA .$284 FC5 -,7871 BSP 660

BDE ,S|61 BRA .7106 BC3 .1240 FIP 100

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT TS7.S SGR 569.3 SG3 87.9 ST 16.3 8R 26.4 SS 5.0

RRT -.0314 RRF .0409 RTF -.4723 ERT .6789 CR$ -,2902 CST .4828

908 947.8 R23 -.0069 RI3 .4730 LOA 29.0 MSA 11.9 5SA 1.2

891 T58.0 $92 |60,0 THA IT6.90 ELI 29,0 EL2 10.9 ALP 63,24

LAUNCH DATE JUN 3 1871 FLIGHT TIME 60.OD ARRXVAL DATE AUG 20 IS91

HELIOCENTRIC CONIC

RL 15t.74 LAL .0D LOL 281,71 VL 34.999 GAL

DiITANCE 242.127 EARTH TO MARS

2.88 AZL 91,$8 HCA 76.41 6HA |53.13 [CC .403|? INC 1,8804 Vl 23.335

86.43 RCA 151,O? APO 355,18 V2 28,4?9

1|.18 ZAC 9?,48 ETC 278.85 LV| -17.73

RP 208.82 LAP -I,S3

RC 58,807 GL -II,t3

PLANETOCENTRIC CONIC

C3 54,88? VHL 5,|88

LNCH AZNTH LNCH TIME

5D.OO 14 18 27

SO.DO IS 27 Z

TO.DO 18 54 S0

SO,DO 18 38 45

SO.DO 20 10 1

IOO.OO 81 21 40

lID.DO 21 53 43

LOP 328.20 VP _T.532 GAP 21.44 AZP 80.44 TAL ID,O4 TAP

GP -!,79 ZAL 78.20 ZAP 175.06 ETO 201,38 ZkE 168.98 ETE

DLA -23.14 RAL 333.08 RkO 6640.8 VEb 12,433 PTH 7,34 VHF 50.397 DPA -! T.05 RAP 327.18 (CC 1.5705

L-I TIN[ INd LAT INJ LONG INd RT AlE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2?87.27 -21,85 ?9.R6 18?.55 133.30 15 5 5 1787.3 -3.9D S3.19

2814.67 -15.05 08.01 202.92 12T.54 18 SO 37 1614.9 -.02 50.46

2358.25 -10.00 52.25 207,17 122.83 IT 33 38 1358._ 5.91 32.S5

2051.30 -5.t2 30.40 210.15 119.40 18 J2 39 1931.3 7.25 9.88

1710.98 -3.03 7.99 211.30 110,13 20 46 38 7II,O 8.69 347.10

1505.11 -S.12 351,77 210.15 119.40 21 40 46 505.8 7,25 331.2S

140S.01 -|O.OO 341.11 207,11 I_Z.83 22 17 11 405,! 3,91 3El.ST

DIFFERENTIAL C(_RECTION6

TD2 -,2|88 TRA -.8713 TC3 .1311 8AU .Oleo

ROE ".5438 RRA .tOt4 RE3 .0530 FAU ,03520

FOE -.0|75 PRA .)|84 FC3 -.6TiD 8|P 906

ODE .8012 IRA .1090 |C3 .142_ FIP 110

MID-COURSE EXECUTION ACCURACY

$GT 775,7 SGR 37|,8 $03 94.?

RRT -,0338 RRF ,U440 RTF -,k_4D

8GD 980.1 R23 ",DO?? RI3 ,404|

SGJ 716._ 162 575.2 TNA IP0.81

LAUNCH DATE dUN 3 1971

ORBIT DETERMINATION ACCURACY

IT 18.S SR 2S,7 SS 9.8

CRT .STOl CRS -._449 C|T .43|1

LSA 25,3 MSA 12,2 SSA l,E

ELI SO,3 EL2 lI,l ALP 85.35

FLIGHT TIME 8l,O0 ARRIVAL OAT[ AUG 30 liTI

EARTH TO MARS

248.13 [CO ,30721 IMC 1,8639 V! 21.318

88.01RCA 1S1,05 APO 342.00 v2 2R.481

13.82 ZAC 97.37 (TC 278.88 LVI -I?.YS

10,033 DPA -17.04 RAP 327.44 ECC 1.5533

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C6T TIM IMJ 2 LAT [NJ 2 LONG

HILIOCENTRIC CONIC

NL 151+74 LAb .OD

RP ROB,?? LAP *I.SE

RC 58.488 6L -tl.45

PLANETOCENTR[C CO_I|C

CS 32.403 VHL |,i52

LNCH AZHTH LNCN TIME

50.00 14 18 47

80,00 15 28 0

?D.DD 16 56 JZ

8D,00 18 41 |S

80.00 20 22 1

IDD.O0 21 24 47

110.00 21 55 59

DISTANCE 244.593

LOL 281.79 Vb 34.T89 GAb 2.88 AZL 01.89 HCA TTot| INA

LOP 316.47 VP 17,3Dr GAP 2D.90 AZP 90,40 TAL 10,33 TAP

GP -1,84 ZAb 74.T9 ZAP 174.09 IT8 198,21 ZA[ IR0,50 [T[

DLA "23,50 RAL 032,?t RAO 9M?.9 V(L 12,342 PTN ?.2? VMP

L*i TIME INd LAT

ET72.47 -20.68 78.66 196.32 133.85 15 4 99 1772.5 -2.69 82.15

2508.38 -14,76 6?,44 201,69 12?.93 16 11 S IS68,4 1.14 49.22

2329.06 -0,$2 5D.68 205,g5 123,|| J7 35 ] 1329.! 5.Q2 31.12

1996,24 -4.01 28,58 200.87 116.61 IS 15 13 999.2 S.34 8.03

IS75,39 -1.8R 6.D0 21Do]4 116,22 20 48 56 6?5,4 9.?9 $45.DS

1472.?1 -4.DI 349,94 208.g? I/g.6! 21 42 Ig 4?2,? 8.54 329o40

1375.88 -8.82 335.60 205.95 123.11 22 18 34 375.g 5.02 320,DS

MID-COURSE EXECUTICXN ACCURACY C4qBIT DETERNINAT|ON ACCURACY

$GT 793.8 SGR 582.2 SGS 101,9 ST 16,7 SR 2T.0 SS S.4

RRT ".035? RRF .0473 RTF -.4965 CRT .$650 CR8 -.sggo CST .S926

$GB 984.4 823 -*0093 813 .4g73 LSA 29,6 NSA 12.4 SSA 1.3

$G| ?94.4 $92 581.4 THA 176.77 ELI 2g.6 EL2 ll.S ALF 63,45

DIFFERENTIAL CORRECTION8

TOE -.2469 TRA -.SS?? TC3 .152R 8AU .D?OS

ROE ".5316 RRA .2009 RC3 .0358 FAU .03668

FOE -.0358 FRA .34?8 FCS -,9801 BlP 940

ROE ,5870 BRA ,6975 BC3 ,1628 FSP 120
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE JQN 3 ]971 FLIINT TIN( 50.00 ARRIVAL OAT[ SEP I ]971

MELIO(ENTRIC CONIC

RL 151.74 LAL .DO

RP 206.74 LAP -1.$1

RC 10.233 ;L -11.67

PLANETC_ENTRIC CONIC

CS 30.$62 VNL 5.510

LNCH AZNTH LNCM TIN[

50.00 14 19 I

60.00 ]5 28 55

70.00 16 58 3

90.00 18 45 4

90.00 20 26 3

100,00 21 27 56

l]0.00 2l $7 29

DISTANCE 247,25D

LOL ES1.79 VL 54.lID GAL 2.88 AZL 91.85 HCA 7D,DS SNA

LOP 330,74 VP 27,065 GAP Z0,38 AZP 90,35 TAL 10,64 TAP

GP -1,59 ZAL 74,5S ZAP |73,1D ITS 195.95 ZAE 16D.05 ST[

EARTH TO MARS

24D.69 (CC .57249 INC 1,8476 VI 69.362

69.59 RCA t51.03 APO 330.34 V2 25.499

12.58 ZAC 97.29 ETC 2?8.93 LVI -17.75

OLA -23.R6 RAL 532.54 MAD 664T.1 VEL 12.259 PTN ?,2D VHP g.655 DPA -]?.Ol RAP 527.70 [CC |.4997

L-I T|N[ INJ LAT INJ LONG INJ RT AGE INJ AZNTH |NJ TIN] PO C$T TIN |NJ 2 LAT INJ 2 LONG

2748.27 -19.54 77.50 195.|2 134.29 IS 4 49 |748.5 -1.44 6I.IS

2562.44 -13,69 66.11 200.47 128.28 16 l] 36 ]562.4 2.29 4?.96

2300.32 -?.85 49.15 204.76 123.35 17 36 23 t300.3 6.11 29.60

1965.57 -2,90 26.76 20?.8I 119,75 19 !? 50 965.4 9,41 6.18

1639.66 -.73 4.O1 209.01 118.27 20 55 23 859.7 10.$7 342.99

]439.84 -2.90 548.13 207.81 119,75 21 51 56 439.8 9.41 327.55

1347.14 -T,05 338.06 204,76 ]23°35 22 ]g 56 347.1 6.]1 318.52

DIFFERENTIAL CCRRECTI(_S

TOE -.2406 TRA -.6556 TC3 .1745 BAU .0747

ROE ".5199 RRA ,1955 RE3 .0584 FAU .03827

FOE -.0451 FRA .3570 FC3-1.0914 BSP 10t2

60[ .5?29 ERA .6842 BE3 .1840 FSP 132

LAUNCH DATE JUN 3 167]

MID'COURSE EXECUTION ACCURACY

SGT OOg. S SGR 588,1 $G3 IDS.7

RRT ".0380 RRF .OSI2 RTF ".5D78

SOB IDOD.6 R23 -.0104 R13 .5087

SGI SIO.2 5G2 587.2 THA 176.66

FLIGHT TXNE 92.00

ORBIT DETERMINATION ACCURACY

8T 16.8 SR 27.2 SS 5.7

CRT .5583 CRS -.453! CST .3455

LSA 29.9 NSA 12.Y SSA 1.5

EL! 29.0 EL2 11.5 ALF 63.70

ARRIVAL DATE 8EP 3 1971

HELIOCENTRIC CONIC DISTANCE 250.072

RL ]51.74 LAL .DO LOL 251.?9 VL 34.454 GAL 2.89 AZL 91.53 HCA DO.E2 6NA

RP 206.71 LAP "1.80 LOP 532.00 VP 26,842 GAP 19.87 AZP go.sl TAL 10,96 TAP

RC 6].050 GL -11,86 reP -1.94 ZAL ?5.gD ZAP 172.00 [T$194.22 ZAE |67.67 ETE

PLANETOCENTRZC CONIC

C3 28.519 VML S.340 DLA -24.22 RAL 331.95 RAD 6646.4 VEL 12.185 PTH 7.14 VHP 9.351 DPA -16.98

LNCH AZMTH LNCH TIME L-I TIN[ /NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

50.00 14 19 10 2724.71 -18.42 76.39 193.95 134.68 15 4 35 1724.7

60.00 15 29 43 2537.11 -12.62 64.83 199.29 128.60 16 12 0 1537.]

70.00 16 59 51 2272.09 -6.79 47.65 203.60 123.55 ]7 37 43 1272.1

80.00 18 48 17 1932.73 -1.80 24,97 206.69 !19.81 19 20 30 g32.7

90.00 20 30 14 1603.92 .42 2.02 207.g2 118.28 20 $6 58 603.9

100.00 21 31 9 ]407.20 -1.80 346,34 206,69 119.81 21 54 36 407.2

110.00 21 59 16 1310.91 -6.79 336.56 203.6D 125.55 22 2I 17 318.9

DIFFERENTIAL COqRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.2326 TRA -.6465 TC3 .1969 BAU .0793 $GT 020.3 $GR 593.5 SG5 tl8,O

ROE -,5067 RRA .IgD4 RC3 ,060D FAU .O3904 RNT -,04t2 RRF ,OSSD RTF -,5199

FDE -.0549 FRA .3664 FC3-1.2125 BSP IDE| $GB 1019.0 R23 -,Dill RI3 .5208

6DE .5595 6RA ,6740 BE3 .2050 FIP ]44 361 lED.1 502 592.5 THA 176.54

EARTH TO MARS

235,49 ECC ,35874 INC 1.6314 Vl 29.366

91.16 RCA 151.Dl APO 3]5.96 V2 26.492

11.44 ZAC 97.20 ETC 278.97 LVI -17.77

RAP 327.94 ECC 1.4693

ZNJ 2 LAT ]NJ 2 LONG

".2§ 60.15

5.40 46,76

7.17 26,11

10.46 4.33

1],94 540.91

10.46 325.70

7.17 317.03

ORBIT OETERMINATION ACCURACY

8T ts,g SR 27,S S3 6.0

CRT .6503 CRS -.5029 CIT .3020

bSA 30.1MSA 12.9 $SA 1.3

ELI 30.1 EL2 11,6 AkF 65.9]

LAUNCH DATE JUN 3 1971 FLIGHT TIN[ 94.00 ARRIVAL DATE SEP 5 1611

HELIOCENTRIC CONIC DISTANCE 253.D39 EARTH TO MAR8

RL 151.74 LAL ,DO LOt. 251.79 VL 34.265 GAL 2.90 AZL 9|.82 MCA 81.49 3NA 230.64 ECC ,545g4 INC 1,8554 Vl 29.362

RP 206.69 LAP -I.80 LOP 553,27 VP 26.632 GAP 19.36 AZP 90.27 TAL 11.30 TAP 92,76 RCA 150.98 APO 510.70 V2 26,495

RC 61.933 EL -12,02 GP "1.99 ZAL 73.45 ZAP 171.04 ETS 192.89 ZAE 167,34 ETE 10.38 ZAC 27,12 ETC 2T9,01 LV! -17.77

PLANETOCENTRIC CONIC

C5 26.855 VHL 5.|22 DLA -24.56 RAL 33].55 RAO 6645,S VEL |2.117 PTM 7.05 VHP 9.030 DPA "16.9S RAP 328.17 ECC 1.4419

LNCH AZNTH LNCH TINS L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

50.00 14 19 15 2701.64 -17.52 75.32 192.81 135,04 15 4 17 1701.8 .go 59.20

60.00 15 30 28 2512.43 -11.57 63.60 1g8.14 128.88 t6 12 20 1512.4 4.48 45.58

70.00 17 I 39 2244,41 -5.75 46.18 202.46 123.73 17 39 2 1244.4 8.21 26.64

90,00 19 51 53 1900,58 -.70 23.19 205.59 1|9,85 19 23 15 900.4 11.49 2.48

90.00 20 34 34 1568.13 1.57 .02 206.86 118.24 21 0 42 558.1 12.99 338.81

100.00 21 34 25 1374.85 -.70 344,56 205.59 119,85 21 57 20 37A.9 11.4g 323.85

lI0.00 22 I 4 1291.23 -5,75 335.]0 202.46 123.73 22 22 55 291.2 8.21 315.55

DIFFERENTIAL CCNRECTXONS MID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT]ON ACCURACY

7DE -.2250 TRA -.6361 TC3 .2228 |AU .0851 3GT 844,7 SGR 596.6 SG) 126.9 ST 17.0 3R 27.7 $S 6.3

ROE -,4961RRA ,1854 RE5 .0625 FAU .04173 RRT -,0442 RRF .USSO RTF -._.94 CRT .6426 CR8 -,5519 CST ._SG4

FOE -.0656 FRA .3753 FC3-1.3455 65P 1052 SGB 1055.3 R23 ",DI22 RI5 .5305 LSA 30.4 MSA 13.2 SSA 1.4

SOS .54G5 BRA .6626 BE3 .2315 FSP 157 6G1 045.5 $G2 597.5 THA 176.42 ELl 30.3 EL2 11,9 ALF 64.19

LAUNCH DATE JUN 3 1971 FLIGHT TIME 96.DD ARRIVAL DATE 5EP ? 1971

HELIOCENTRIC CONIC DISTANCE 256.I30 EARTH TO MARS

RL 151.74 LAL .00 LOL 251.79 VL 34.1t4 GAL 2.gl AZL 91.8D HCA 82,76 3MA 226.67 [CC .35402 [NC l,Tgg4 VI 29.362

RP 206.68 LAP -I,79 LOP 354.$4 VP 26,434 GAP 18,87 AZP 90.23 TAL ]1.64 TAP g4.40 RCA 150.96 APO 302.38 V2 25.495

RC 62.879 GL -]2.27 GP *2,04 ZAL 72,$4 ZAP 169.99 ITS 191.53 ZAE 157,08 ETE g.ss ZAC. 97,04 ETC 279,05 LVI -17,76

PLANETOCENTRIC CONIC

C3 25,345 VHL 5.034 OLA -24.64 RAL 331.09 RAD 6645.1VEL 12,0SS PTN ?.04 VHP 8,722 DPA -16.93 RAP 328.39 ECC 1.4171

LNCH AZMTH LNCH TIME L-! TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50,00 ]4 16 15 2676.69 -16.25 ?4.30 lgl.6g ]55,36 IS 3 54 |679.7 2.01 58.2?

60.00 15 31 9 2488.45 -10.$4 62.40 197.02 129.13 16 ]2 37 1486.4 5.53 44,43

70.00 17 S 21 2217,$5 -4.?2 44.76 201.36 123.$7 17 40 lg ]217.3 g.2! 25.19

60,00 19 54 52 1868.35 .35 21.44 204,55 11g.66 19 26 0 868.3 12.50 .64

gO,O0 20 3g 4 1532.28 2,75 358.02 205.83 118.16 21 4 36 532.3 14.02 556.69

100,00 21 37 44 1342.82 .38 342.81 204,53 11g,86 22 0 7 342.8 12.S0 322.01

110.00 22 2 48 1264.17 -4.?2 335,68 201.36 123.87 22 25 52 264.2 g.21 314.11

DIFFERENTIAL C(_qREETION$ MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TDE -,2]70 TRA -.6259 TC5 .2488 BAU .0871 SGT SSD.? SGR 603.4 SG3 136,4 ST 17.1SR 28,0 SS 6.6

RDE -,4860 RRA .1806 RC3 .064? FAU .04363 RRT -,0474 RRF .0635 RTF -,5395 CRT .6541CRS -.5984 C$T .Z118

PDE -.07?5 FRA .3044 FCS-].4g05 BSP 1066 $08 1051.2 R23 -,0135 R]S ,5407 LSA 30.6 MSA 13,4 SSA 1.4

BDE .5340 6RA ,6514 6C3 ,2570 FSP 172 SG] 861,7 $02 602,0 TNA 176,25 ELI 30.4 EL2 12,1ALF 64.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN S |ST1

HELIOCENTRIC CONIC

RL 151.T4 LAL .GO

RP 206.G7 LAP -|.??

RC 63.666 GL -[t.4S

PLANETO¢ENTRIC CONIC

C3 23,975 VHL 4,897

LNCN AZMTH LNCH TIME

50.00 14 [g lO

60.00 15 31 46

70.00 l? S $

80.00 19 59 14

90.00 20 454i

IOO.O0 21 41 9

110.00 22 4 25

FLIGMT TIN( De.D0 ARRIVAL DATE SIP S 1ST[

DISTANCE 259.332 EARTR TO NARS

LC¢ 2S1.79 VL 33.999 GAL 2.92 AZL 91.78 HCA 94,02 SNA EE2.92 ECC ,$2292 INC 1.7838 Vl 28.362

LOP 355,81 VP 26,248 GAP 18,39 AZP 90.19 TAb [2.00 TAP 96,02 RCA lSO.93 APO 294.90 V2 26.495

GP -2,!0 ZAL 72°44 ZAP lu.g| ETI IGO.G? ZA[ 166.96 ST[ 8,43 ZAE 98.95 ETC 279.05 LYI -17.75

DLA -26.99 RAL 330,G4 RAD DS44.G VEL ll.SgS PTM 6,99 VHP 8.426 DPA -16.93 RAP 328.35 ICE 1.3SAS

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIN[ PO CIT TIM |NJ 2 LAT [NJ 2 LONG

2SSG.SO -1S.21 73,33 190.61 [35,G4 15 3 28 165G.3 3.03 ST.S8

2463.2t -9.54 il,2G 195.93 IE9.34 16 12 3[ 1465,2 6,55 43.30

2190.9S "3,72 43.37 200.29 tE3.98 [7 41 83 11S0.9 tO.IS 23.TT

1836.68 [.4G [9,70 203.51 [19.83 19 E8 31 83G,? 13.40 359.30

[496.34 3.08 356.0[ 204.85 118.03 21 8 42 496.3 55.04 334.54

t311.18 1.46 341.07 203.51 119,G3 22 2 57 311.1 13.48 320.17

1237.77 -3.72 332.29 E00,29 123.98 22 25 T 237.8 10,19 312.69

DIFFERENTIAL C(3qRECTION9

TOE -.2090 TRA -.6154 TC3 .2794 |AU .0906

ROE -.4784 RRA .[T6O RC3 .0691FAU .04597

FOE -.OGOS FRA .3935 FC3-1.6490 SIP 1117

SO[ .5220 6RA .9401BC3 .2632 FIP 167

LAUNCH DATE JUN 3 19?!

MID*COURSE EXECUT[ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 975.7 GGR 607.? SG3 146.Q ST 17.! JR 28.2 IS 7,0

RRT -.0509 RRF .0683 RTF -,5487 CRT .9252 CR8 -.6425 CST .[677

SOB 1065.9 R23 -.0149 RI3 ,5500 LSA 30.8 MSA 13,S SSA |,5

SGI 079,8 SG2 606.2 THA [79,16 ELI 30.6 ELI 12,3 ALF 64,91

FLIGHT TIME SOD,GO ARRIVAL DATE 6EP I! 1971

NELIOC[NTRIC CCNIC

RL 151.74 LAL .DO

RP 206.68 LAP "I,7S

RC 64.956 GL -12,68

PLANETOCENTRIC CONIC

C3 22,740 VHL 4*T59

LNCH AZNTH LNCN TIME

GO,DO 14 19 D

60.00 15 32 18

?0.00 I? 6 41

80,00 19 I 39

gO.DO 20 48 40

tOO.DO 21 44 31

110.00 22 6 ?

LOL 25[.79 VL 33.833 GAL

LOP 537.08 VP 26.07[ GAP IT*DE AZP 90.13 TAL 12.36 TAP

GP -2.[6 ZAL 71.94 ZAP [67.82 [T9 [90,25 ZA[ 166.75 [T(

97,66 RCA 150.90 APO 209.14

7.52 ZAC 99.8? ETC 279.11

D|STANC[ 262,631 EARTM TO MARS

2.94 AZL 91.77 HCA 85,29 9MA 219.52 ECC .32259 INC |.?676 Vl 69.362

V2 29.496

bVl -17.73

DLA "25.64 RAL 330.17 RAD 6244.D VEL [1.947 PTH 6.95 VHP 0.146 DPA "1S,92 RAP 320.77 [CO 1.3742

L*I TIN[ tNJ LAY |NJ LONG IflJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

_657.68 -[4.61 72.41 189.56 135.90 15 2 58 1637,? 4,12 56.31

2442.74 -6.57 GO,IS 194.87 [29.53 16 13 1 1442.7 7,53 42.RI

2165.26 -2.74 42.03 [99.25 124.06 17 42 46 1165.3 11.13 22.SS

1805,40 2.52 [7.98 202.52 119.76 19 31 45 805.4 14.44 356.97

1460.27 5.OS 353,98 203.90 117.87 21 13 O 460.3 16.04 332.36

1279.87 E.52 339.35 202.52 119.76 22 5 31 279,9 14.44 316.34

1212.06 -2.74 330,95 199.25 124.06 22 26 19 212.1 11.13 311.69

MID-COURSE EXECUT|ON ACCURACY ORBIT OETERMINATION ACCURACY

SOT 890.6 SGR 61|.7 SG3 157.4 ST I?.1 6R 28.4 85 ?.4

RRT -.0343 RRF ,D737 RTF -.5379 CRT .6180 Cfl8 -.8829 CST .1262

GGB 1080.4 R23 *.D|63 R13 .5336 LIA 31.0 MSA t3.0 SIA 1.5

801 891.8 SO2 620.D THA |T3.97 ELi 30.? EL2 12.5 A_F 65.30

DIFFERENT IAL CORRECTIONS

TDE -.2013 TRA *.S055 TC3 .3027 BAU ,0943

ROE -.4692 RRA ,1715 RC3 ,06?1 FAU ,04782

FOE -.I043 FRA ,40_5 FCS-1.8207 lip 1148

6DE .3106 BRA .9294 BCS .3101 FIP 204

LAUNCH DATE JUN 3 1971 FLIGHT TIME 102.O0 ARRIVAL DATE SEP 13 1971

HELIOCENTRIC CCNIC DISTANCE 269.0|7 EARTH TO MARl

RL 151.74 LAL ,OO LOL 251.79 VL 13,706 GAL 2.95 AZL 91.75 HCA 8i,56 6NA 21i.4§ ECC .SO29i INC |.7520 Vt 29,3iE

RP 206,70 LAP -1.75 LOP 338.35 VP 25.904 GAP 17.45 AZP 90,11TAL 12.73 TAP 99,30 RCA 150.87 AFO 282.02 V2 66.494

RC 66.082 GL -12.79 GP -2,22 ZAL 7|,42 ZAP IGG.?O (TS |69.64 ZAE 166.69 ST[ 6,63 ZAC 96.78 ETC 279.14 LVI -17,T|

PLANETOCENTRIC CONIC

C3 21.614 VHL 4.649 DLA -65.98 RAL 329.98 RAO 6643.5 VEL 11.900 PTH 6.91VHP T.689 OPA -16.93 RAP 328.94 ECC 1.3357

LNCH AZHTH LNCN TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

50.00 14 18 46 2617.83 -[3,24 71.52 188.54 136.t3 13 2 24 181T.8 3.11 55.68

GO.DO 15 32 48 2421.05 °7.63 39,09 193.84 129.69 16 13 7 1421,1 8.47 41.15

TO.GO 17 S 13 2140,29 -1,79 40,73 195.23 124.11 IT 43 56 1140.3 12.04 21,02

SO,DO 19 S O 1774.49 3.55 19.28 201.56 !19.66 19 34 42 774.5 15.37 335,13

gO,00 20 53 SO 1423.91 S,tS 351.93 203.00 |17.65 21 IT 34 423.9 IT.D1 330.14

100.00 21 4T $2 1240.93 3.36 337.35 201.53 II2.DS 22 S 40 249.0 15,3T 316.52

liD.D0 29 ? 42 1187.11 *I.TS

DIFFERENT IAL CORRECTIONS

TDE -.t854 TRA -.5i75 TC3 .3459 |AU ,lOiS

ROE -.4403 RRA ,1t76 RC3 ,OGT5 FAU ,OSDIE

FOE -.!181 FRA .41_4 FC3-2,OO?4 lip tOTS

802 .4965 9RA .SLOG 9C3 .3524 FSP 223

329.84 198.23 124.11 22 E? 29 18?,1 12.04 3Di.i3

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGf iSS.S GGR ii$.3 SG3 119.0 IT IS.8 IR 28.i 13 ?,l

RRT -.DSE8 RRF .U/SO RTF -,_,28 CRT .5250 CR| -,7149 CJ7 .107_

IG9 1007,7 R23 ".OLD4 Ri3 .5843 LSA 31.0 NSA 13.9 88A I.S

SGI 898.5 GGZ 613.1THA 175.30 ELi 30.S EL2 12.5 ALF 63.83

LAUNCH OAT[ JUN 3 1971 FLIGHT TIME 104.00 ARRIVAL DATE SEP 19 1271

HELIOCENTRIC CONIC DISTANCE 295.475 EARTH TO MARS

RL 131,T4 LAL .OD LOL 291.79 VL 33.367 GAL |,97 AZL 51.74 HCA ST.8$ 8MA 213.GG ECC ,29399 INC 1,7364 Vl 29,$S2

RP 20S.?2 LAP "1,74 LOP 359.G| VP |5,749 GAP 17,00 AZP 90.07 TAL [3,10 TAP 100.94 RCA 130.04 APO 276,47 V2 26.491

RC 67.265 GL -12.54 GP "2.29 ZAL ?O.91 ZAP 165.57 ITS 189,13 ZAE 1G6,70 ETE 3.?5 ZAC 91.70 ETC 279.16 LVI -17.47

PLAN[TOC[NTRIC CONIC

C3 20,591 VNL 4,538 DLA "26.31 RAL 329,|G RAD 9643.1 VEL 11.837 PTH 6,67 VHP 7,609 OPA "15.95 RAP 325.05

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT

SO.O0 14 18 29 2595.89 -[2.30 70.69 157.55 139,33 [5 I 48 |598,9 6.06

60.00 15 33 10 2400,25 *6.72 38,08 IS2.B4 12g.83 ]6 13 10 1400.3 9.37

70.00 17 9 46 2119,18 -.8? 39,4? 197,25 124,14 17 43 3 _116.2 12.9!

80.00 19 6 30 1744,14 4,58 14,61 200.64 [19,34 19 37 42 744,1 16,26

gO,GO 20 $9 16 1387.34 7.33 349.86 202.14 117.39 21 22 24 387.3 17.97

100.00 21 51 30 1215.61 4,59 335.g? 200.64 119,54 22 ll 49 218.6 16.26

110.00 22 9 13 1163.00 -,8? 328.38 197.25 124.14 22 28 36 163.0 12.91

DIFFER(NTI4L CCRRECTION6 NID-COUR3E EXECUTION ACCURACY

TDE -,1814 TRA -.5812 TC3 ,3684 OAU .IDSl SGT 913.5 SGR 618.6 $93 [51,4

ROE -,4923 RRA .1832 RC3 .0674 FAU ,05259 RRT -.0652 RRF .0653 RTF -.5928

FOE -.1348 FRA .4211 FC3-2.2110 06P 1147 SGB 1103.2 R23 -.0155 R13 .5845

BDE .4873 BRA ,6037 BC3 .3746 FSP 242 SG1 915.1 $92 616,2 THA 175,36

[CC 1,3388

INJ 2 LONG

54.88

40.13

19.69

353.34

32T.88

314.?!

308.6!

ORSIT DETERMINATION ACCURACY

ST 16.8 SR 28.8 IS 8.3

CRT .58g3 CRS *.7501 CST .0623

LGA 31.3 NGA 14.1 SGA 1.6

ELI 30.8 EL2 12.7 ALF 66.S?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH DATE JUN 3 tS?l

HELIOCENTRIC C(_lC

RL 151.74 LAL .00

R_ 208.75 LAP -1.?2

RC $8,502 GL -13.09

PLANETOCENTRIC CONIC

C3 19.661VHL 4.434

LNCHAZNTH LNCH TINE

SO.DO 14 18 7

60,00 15 33 29

TO.DO If 11 14

80.00 19 12 12

90.00 21 S 4

100.00 !1 $5 4

110.00 21 10 40

FLIGHT TIN( 106.00 ARRIVAL DATE SEP 11 1971

DISTANCE 273.011 EARTH TO NARD

LOt. 251.?9 VL 33.4?5 GAL E.98 AZL 9|.72 HCA 89.10 INk 211,12 ECC .28564 INC !.7207 Vl 29.382

LOP 349.05 VP 25,55T GAP 16.$6 AZP 90.03 TAL 13.48 TAP 102.58 RCA 190,91 ADO 271.42 v2 26.40T

GP -2.36 ZAL 70.39 ZAP IS4.41 ETS |86.SS ZAE IS6.78 (TE 4.87 ZAC 96.61 ETC 279.18 LVl -17.83

OLA -26.$3 HAL 328.$9 HAD 6542.? VEL !1.815 PTH 6.84 VHP ?.3S4 DPA -16.98 RAP 329.22 ECC 1.323S

L-| TIN( INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2580,76 -11,41 $9.89 185,59 136.51 15 1 8 1580.8 6.97 54.11

2360.31 -5,8S 57.12 191.87 129.95 16 13 9 1350.3 10.23 39.1S

2092.92 .02 38.25 195.3| 124.15 17 45 6 1092.9 13.75 18.40

17t4.2T 5.58 |2.95 199.75 119.38 19 _O 46 T14.5 !?.!3 351.54

1350.28 8.49 347.75 201.32 117.08 21 2? 34 350.3 18.91 325.57

1108,74 5.58 334,32 199.75 119,39 22 14 52 188.7 17.13 312.91

1139.74 .02 327,17 196.31 124.15 22 29 40 159.T 13,75 307.32

DIFFERENTIAL CCRRECTION$

TOE -.17Q3 TRA -.5733 TC3 .3926 |AU ,|O4T

ROE ".4444 RRA .1993 RC3 .0667FAU .05521

F0£ -.1523 FRA °4299 FC3-2.431t 68P |19T

ODE ,4701 DRA .sgsD DC3 .3983 F8P 263

NID-C(_R$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 927.2 SGR S21.S 805 194.6 IT ts.g SR 28.9 98 8.9

RRT -,0662 RRF .0918 RTF -.5945 CRT .5526 CR8 -.?803 CST .0232

8GB 1t15.3 R23 -.0198 R13 .5855 LSA 31.5 NSA 14.3 SSA 1.?

$61 925.0 $62 618.9 THA 175.25 EL| 30.9 £L2 12.6 ALF ST.DS

LAUNCH DATE JUM 3 1971 FLIGHT TIME t08.00 ARRIVAL DATE SEP IR 19T1

HELIOCENTRIC CONIC

RL 151,74 LAL .DO

RP 206,79 LAP -1,71

RC 69,T91 GL -IS.22

PLANETOCENTRIC CONIC

C3 19.818 VHL 4.33?

LNCH AZNTH LNCH TIME

SO,DO 14 17 42

60.00 19 33 44

70,00 17 12 36

SO,DO 19 15 48

90.00 21 II I?

lOO.OO 21 IS 39

liD,DO 22 12 3

DIFFERENTIAL COqR[CTI_8

TOE -,1704 TRA -.5640 TC3 .4101BAU .1064

RDE -.4370 RRA .1556 RC3 .0553 FAU .05800

FDE -.1707 FRA ,4355 FC3-2.SSSl BSP 1236

SOS ,4690 BRA .3858 BC3 .4232 FSP 285

DISTANCE 2T6.604

LOL 251.76 VL 3_.371 GAL 3.00 AZL 91.71 HCA 90.37

LOP 342.16 VP 29,455 GAP 16,12 AZP 89,99 TAL 13,85

GP -2.43 ZAL 66.88 ZAP 163.23 ETS IBS.3O ZAE 166.93

EARTH TO MARS

SMA 208,80 ECC .2775T INC 1.7051 Vl 29.362

TAP 104.22 RCA 150.78 APO 266,82 V2 25.483

ETE 3.99 ZAC 96.53 ETC 279.19 LVi "17.50

DLA -26.$3 RAL 328.19 RAD 6642.3 VEL 11.783 PTH 6.01 VHP T.111 DPA -17,02 RAP 329.33 [CC t.3OgS

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2563.45 -|0.55 69,14 185.$6 13G.S? 15 0 25 1953.5 7.83 53.3?

236|.29 "9,02 56.20 190.94 130.04 16 13 5 1361.3 11.05 38,21

2070,53 ,86 37,09 195.39 124,14 t? 4T T tO?DoS 14.54 IT,IS

I984.99 6.36 |1.32 166.90 119,16 19 43 53 684.9 17.96 349.76

1312.47 9.65 345.39 200°86 116.7t 21 33 10 312.5 19.83 3|5.15

1199.39 0.96 332,69 198,90 1t9.19 22 17 99 159.4 17.96 311.13

1117.35 ,68 326,90 195.39 124.14 22 30 40 117.4 14,54 3DS,O?

NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 959.4 $_ 624.1 SG3 209.? ST IS.S SR 29.1 88 9.4

RRT -.0723 RRF .0987 RTF -.5674 CRT ,5740 CR8 -.ROSS CRY -,0102

5GB 1127.9 R23 -.0232 R15 .5896 LSA 31.7 NSA 14.4 SSA 1o?

9G! 941.4 362 621.2 THA 175.12 EL! 31.0 EL2 12.9 ALF 67.44

LAUNCH DATE JUN $ 1971 FLIGHT TIME 110.00 ARRIVAL DATE 8EP 21 1971

DISTANCE 200.292

LOt. 25t.79 VL 33.275 GAL 3.Dl AZL 91.69 HCA 91.$4

LOP 343.43 VP 95.321 GAP 19.?0 AZP 89.95 TAL 14.22

GP -2,51 ZAL $9.58 ZAP 162.05 ITS 187.95 ZA( 197.15

EARTH TO MAR9

SHA 2OS,SS ECC .27062 |NC 1.$894 Vl 25.392

TAP 105.85 RCA 150.75 APO 962.91 V2 98.477

ETE 3.OR ZAC 96.44 ETC 279.20 LVl -17.52

HELIOCENTRIC CONIC

RL 151.74 LAL .O0

RP 206.$4 LAP -1.65

RC 71.130 GL -13.34

PLANETOCENTRIC CONIC

C3 18,055 VHL 4,24T

LNCfl AZNTH LNCH TIME

50.00 14 1? 13

80.00 15 33 54

70.00 17 13 54

80.00 12 19 25

90.00 21 18 5

lO0.OD 22 2 17

110.00 22 13 20

DIFFERENT|AL CC_RECTION8

TD[ -,1449 TRA -,5544 TC3 .4430 SAU .IO?R

ROE -.4299 RRA ,I§20 RC3 .0|51 FAU .05095

FOE -,1901 FRA .4475 FC3-2.9149 |SP 1297

DOE .4803 ERA .STIR |C3 .44T4 FSP 509

FLIGHT TIM( t12.00LAUNCH DATE JUN 3 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .DO

RP 2O$.SD LAP -1.S?

RC 72,517 GL -13.44

PLANETOCENTR|C CONIC

C3 17.333 VHL 4.153

LNCH AZNTH LNCH TIME

SO.DO 14 15 41

SO,OR IS 34 D

?O,OO IT 15 T

80.00 19 23 S

90,00 21 25 40

100.00 22 5 57

110.00 22 14 33

DLA "27,$2 HAL 527.$9 RAD $642.0 VEL !1,780 PTH 6.78 VHP S,OTS DPA "l?.OT RAP 329.42 ECC 1,29SS

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2547.08 -S.74 68.43 184.77 135.81 14 59 40 1547.1 0.65 52.97

2343.11 -4,22 55.33 190.03 130.12 16 12 57 1343.1 11.82 37.30

2049.OT 1.70 35.$1 194.51 124.12 17 45 3 1049.1 18.30 15.99

1656.13 7.51 9.72 198.00 118.98 19 47 2 656.1 18,75 ]47,99

1273.50 10.84 343,34 199.$5 |!8.28 21 39 10 273.5 20.74 320.69

1130.60 ?.51 551.09 198,08 115.96 22 21 $ 130,6 18.79 309.39

1095,0R l,TO 524.86 194.51 124.12 22 31 56 95,9 15.50 504.97

NIO-COQR$E EXECUTION ACCURACY OR31T DETERMINATION ACCURACY

SGT 950.4 $6R 92S,4 $65 225,1 ST 16,R 8R 29.2 66 10.0

RRT *.07SR RRF .10|1RTF -._,95 CRY .9852 CH| *.8292 C|! -.u_ts

$G6 1139.3 R23 -.0267 Ri3 .5R25 LSA 52,0 NSA 14.$ 6HA 1,9

8Gt 952.6 S62 623.2 THA 174.92 ELI 51.1 EL2 13.t ALF 87,53

ARRIVAL DATE 8EP 23 1971

O|8TANCE 2S5.951 EARTH TO MARl

LOL 251.79 VL 35.1R| GAL 3.03 AZL 91.$7 HCA 92.90 5HA 204.75 ECC .26307 INC 1.$735 Vl 99.382

LOP 344.T0 VP 25.193 GAP 15,29 AZF 69,92 TAL 14,59 TAP 107,49 RCA 150.72 kPO 258.77 V2 24.470

GP -2.56 ZAL 68.88 ZAP 160.80 [T$ 187.95 ZAE 167,45 ETE 2,11ZAC 96.36 ETC 279.ZI LVI -17.45

OI_F[RENTIA L CCRR[CTION8

TOE ".1585 TRA -.54?4 TC3 .4553 |AU .1054

RDE ".4232 RRA .1485 RC3 .DS01 FAU .06411

FDE -.2110 FRA .4572 FC3-3,2021 8SP 1250

BO£ .4S19 BRA ,5572 BC3 .4?22 F3P 335

DLA -2T,50 RAL 327.19 RAO $641,6 V£L 1t.728 PTH 6.75 VHP 6,653 DPA -|?.13 RAP 329.48 ECC 1.2953

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM( FO CST TIN INJ 2 LAT INJ 2 LONG

2531.54 -s,g? 67.7T 183,$0 136.92 14 56 53 1531.5 9.42 52.01

2325.85 "3,45 $4.90 18g.16 130.18 IS 12 46 1525.g 12.55 36.44

2025,57 2,45 34,90 Ig3,$5 124.07 17 48 55 I029.$ 16,DI 14.79

IS2T.R3 S.44 8.14 |g?.3D !18,75 1g 50 13 $27.9 19,51 346.24

1232.$5 12,06 348,95 199.20 115,77 21 45 12 232.T 21.68 519.04

1102,40 S,44 329,$1 19T,30 116,75 22 24 19 102.4 19.51 307.61

10?5.39 2.48 325.$1 193,65 124.0T 22 32 28 75,4 16.D1 303.71

MZD-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 959,6 SGR 628o4 SG3 239.T ST t6.8 8R 29.3 $S 10.$

RRT -,081T RRF ,1145 RTF -,5938 CRT .5561 CR8 -,8494 CST -.0662

SG8 1147.1 R23 -.0302 R13 ,5g55 LSA 32.2 NSA 14,$ 83A t,8

SGI 962.0 SG2 624,8 THA 174.sg £L1 31.1 EL2 13.1 ALF 68.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN GATE JUN 3 |R?|

HELIOC[MTRIC CONIC

RL 151.74 LAL .08

RP 206.99 LAP -1.85

RC ?3.950 GL -13.54

PLAN[TOCENTRIC CONIC

C3 16.687 VHL 4.D85

LNCN AZNTH LNCN TIME

50.00 14 19 S

60.00 IS 34 2

TO.O0 IT 10 13

80.00 19 26 48

90.00 21 34 28

tO0.OO 22 9 38

110.00 22 15 40

LOL 251.79 VL 35.09? GAL

LOP 345,98 VP 25.073 GAP 14.89 A2P 89.88 TAL 14.95 TAP 109.12 RCA 150.69 APO 255.25

GP -2.97 ZAL 68.39 ZAP 159.54 ETS 187.38 ZAE 167.81 ETE I.O9 ZAC 98.27 ETC 279.21

FLIGHT TIME 1t4.00 ARRIVAL DATE GEP 29 IR?I

DISTANCE 287.098 EARTH TO MARS

5.05 A2L 91.88 NCA 94.17 8MA 202.97 ECC .25?59 INC 1,958I Vi 29.$98
V2 28.462

LVI -17.37

OLA -27.19 RAL 326.70 RAD 9641.3 VEL 11.693 PTH 8.73 VHP 9.458 OPA -17.20 RAP 329.52 ECC 1.2746

L-I TIME INJ LAT IMJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2519.87 -8.24 67,14 183.06 137,03 14 58 3 1518.9 10.15 51,31

2309.58 -2.75 53.72 188.32 130.22 18 12 31 1309.9 13.25 35.82

2009.0? 3.22 33.88 192.83 124.02 17 49 42 1009.1 18.68 13.68

1600.37 9.34 6.59 186.56 118.49 19 53 26 600,4 20.24 344.52

1188.54 13.35 538.36 198.83 115.16 21 54 17 180.5 22.59 315.14

10?4.84 9.34 327.95 196.56 118.49 22 2T 33 74,8 20.24 305.89

1055.89 3.22 322.?9 192.83 124,02 22 33 16 55.9 16.68 302.60

MID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 967,6 8GR 630.1 3G3 256,6 8T 16.7 SR 29,4 38 11.2

RRT -.08?1 KRF .1230 RTF -.5947 CRT .5470 CRS -.8663 CST -.0890

8GB 1154.7 R23 -.0340 R13 .5980 LSA 32.4 NSA I4.T 3SA 1.9

801 9?0.3 SG2 826.0 THA 1T4.43 £L1 31.2 EL2 13.2 ALF 68.14

DIFFERENTIAL COqRECTION3

TOE -,1929 TRA -.5399 TC3 .4911 BAU .1103

RD[ -.4168 RRA .1455 RC3 .0562 FAU ,08?42

FDE -.2328 FRA .46?2 FC3-3.4978 BSP 1311

60[ ,4440 BRA .5581 BC3 .4943 FSP 363

LAUNCH DATE JUN 3 lgTl FLZGHT TIME 116.00 ARRIVAL DATE $[P 27 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .00 LOL 251.79 VL 33.017 GAL

RP 207.04 LAP -1.64 LOP 347.23 VP 24.958 GAP

O|STANCE 291.481 EARTH TO NAR$

3.06 AZL 91.64 HCA 95.43 8HA 201.34 £CC .28174 INC 1.6423 Vl 29.392

14.49 AZP 89.84 TAL 15.30 TAP 110.74 RCA 150.68 APO 252.03 V2 26.454

LVI -17.26RC 75,426 GL -13,62 GP -2,75 ZAL 67,91 ZAP 158.26 ET8 187,13 ZAE 168.25 ETE 359,99 ZAC 96.19 ETC 279,21

PLANETOCENTRZC CONIC

C3 16,097 VHL 4,012 DLA -29,01 flAL 326,22 RAD 6641,0 VEL 11,668 PTH 6.70 VHP 6,231 DPA -17,29 RAP $29,54 ECC 1,2649

LNCH AZNTH LNCH TXME L-| TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

50.00 14 15 29 2503,07 -?,55 06,55 182,26 137,12 14 57 12 1503,1 10,83 50,T8

60.00 15 33 59 2294.24 02.07 52.98 187.51 130.26 16 12 13 1294.2 13.89 $4.64

70.00 17 17 14 1990.60 3.93 32.91 192.04 123.95 17 50 25 990.6 17.31 12.62

80.00 19 30 27 1573.48 10.20 5.06 195.85 118.21 19 56 41 573.5 20.93 342.62

gO.D0 21 45 35 1137.?1 14.80 335.34 198.17 114.38 22 4 33 13T.T 23.5g 511.75

100.00 22 15 f9 1047.98 10.20 326.43 195.85 !18.21 22 30 4? 46.0 20.93 304.19

110,00 22 19 40 1037,42 3,93 321,83 192,04 123,95 22 33 58 37,4 11,31 301,54

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( -.1479 TRA -.5299 TC3 .5124 |AU .!108 3GT 973.7 3DR 631.5 $G3 274.7 IT 16.8 9R 29.5 98 11.9

RD£ -.4107 RRA .1424 RC3 ,0513 FAU .07097 RRT -.0824 RRF .1321 RTF -.5852 CRT .5389 CRS -.9815 CST -.lIIT

FDE -.2559 FRA ,4781 FC3-5.8172 88P 1324 9G8 1160.5 523 -,0382 R13 .$980 LSA 52.7 MSA 14.7 934 2.0

BOE .4364 8RA .548T 8C3 .5|50 FIP 393 8GI 978.7 302 626.9 THA 174.15 EL1 31.2 EL2 15.5 ALF 69.17

LAUNCH DATE JUN 3 1971
FLIGHT TIME 118.00 ARRIVAL DATE 9EP 29 1971

HELIOCENTRIC CONIC DIgTANC[ 295,304 EARTH TO MARS

NL 151,74 LAL ,DO LOL 2|1,79 VL 32,842 GAL 3,07 AZL 91,83 HCA 98,?0 3MA 199,85 ECC ,24929 INC 1,6286 VI 29,392

RP 207,12 LAP -1,82 LOP 348,48 VP 24,848 GAP I4,1t AZP 89.81 TAL 15,65 TAP 112,55 RCA 150.63 APO 249.07 V2 26,444

RC 76.944 GL -13.TO GP -2,84 ZAL 67.45 ZAP 150.95 ETS 186.91ZAE 168.T5 ETE 358.77 ZAC 96.11ETC 2T9.20 LVI -IT.19

PLANETOCENTR|C CONIC

C3 15.555 VHL S,944 DLA -28.24 RAL 525.74 RAD 8140.8 VEL 11.649 PTH 6,69 VHP 6.031DPA -17.39 RAP 329.53 ECC 1.2560

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 14 49 2490.13 -8.91 98.00 IS1.49 137.|9 14 58 19 14gO.l 11.47 50,21

6O.OO 15 33 52 2279.83 -1.44 52.30 105.73 130.28 16 11 52 1279.8 14,50 34.10

YO.O0 17 18 8 1973.19 4.59 31.99 191.28 123.88 17 51 1 973.2 17.90 11.91

SO.DO 19 34 S 1547.35 11.04 3,58 195.17 117.g2 19 5g 55 547.3 21.58 341.15

90.00 22 4 15 1083,13 19.84 330,82 198,02 113.06 22 21 58 63.1 24,90 308,98

100.00 22 17 0 1021,82 !1,04 324,94 195,17 117,92 22 54 2 21,0 21,58 302.52

IlO.O0 22 17 35 1020,00 4,59 320,91 191,28 123,80 22 34 35 20,0 17,90 SOQ.53

DIFFERENT|AL C¢I_RECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DET[RHINATION ACCURACY

TOE -,1429 TRA -,5211 TC3 .9515 8AU ,liD9 5GT 978,5 $_q 932,7 SG3 293,9 ST 16.6 SR 29,6 SS 12,6

ROE -,4049 RIRA ,1398 5C3 ,0454 FAU ,OT4?3 RRT -,0981RRF ,1420 RTF -,_49 CRT ,5314 CRS *,8945 C|T -,1817

FOE -,2_99 FRA ,44S9 FC3-4,1592 8$P 1335 8G| IIS5.2 523 -,0430 513 .5992 LIA 35.0 NSA 14,8 98A 2,0

9OE ,4294 ERA ,5399 2C3 ,5335 FSP 424 30| 951,5 502 927,5 TNA 173,85 ILl 31,2 EL2 13.5 ALF 69.59

LAUNCH DATE JUN 5 1911 PLIGHT TIME 120.00 ARRIVAL DATE OCT I 1971

HELIOCENTRIC CONIC

RL 151.?4 LAL .DO LOL 251.79 VL 32.012 GAL

RP 20T.21 LAP -1.90 LOI I 349.?8 VP 24,T44 GAP

Oi3TANCE 292,182 EARTH TO MARl

3,09 AZL 91,81HCA 9Y,89 9M4 190,48 [CO ,24122 INC 1,6109 VI 29,392

13,73 AZP 89,78 TAL 15,92 TAP 113,94 RCA 150.60 APO 246,39 V2 29,438

LVI -|T.09

[CC 1.8479

LNCH AZRTH LNCH TIRE L-I TIME [NJ LAT [NJ LONG INJ RT A$C [NJ AZMTH INJ T|NE PO CST TIR INJ 2 LAT INJ 2 LONG

50,00 14 14 7 24?9.04 -9,30 89.49 180.75 137.26 14 55 25 1478.0 12,07 49.68

eO.O0 15 33 41 2518,38 -,85 51,98 195.98 130,29 16 11 2? 1806,4 IS,06 58,41

TO.O0 !? 19 55 1858.99 5,21 51,14 190.SS 123.8D 17 51 32 g56.9 18.45 10,69

SO.O0 19 3T 47 1911.00 11.95 2.12 194,53 117,81 20 3 g 522.0 22.19 339.SE

99,90 21 49 24 1087,99 19,30 334.00 197,83 112.16 22 ? 42 98,0 25,85 309.48

100,00 22 20 39 9284,51 11,85 301,40 1g4,53 117,61 24 5 24 5284,5 22,t9 278,?9

110.00 22 18 22 1003.68 5,21 320.05 180.55 123.80 22 35 5 3.7 10,45 299,59

Di_F[RENTIAL CCRRECTION8 RIO"COUR8E EXECUTION ACCURACY ORBIT O[TERMINATION ACCURACY

TOE -,1390 TRA -,8125 TC3 ,54?3 8AU ,1104 8GT 901,5 8DR 133,6 803 314,2 9T 18, S 8R 29,7 $S |5,$

RDE -,3994 RRA ,1389 RC3 ,0385 FAU .0788G RRT -,1045 RRF .1529 RTF -.5832 CRT .5237 CR8 -.805T C|T -.1493

FOE -,3091 FRA ,4995 FC3-4,5239 88P 1343 8GB 1188.3 523 ".0481 513 ,5983 LSA 33.2 MSA 14.9 89A 2,1

BOE .4859 DRA ,5307 BC3 .5486 FSP 439 8G1 985,3 $G2 827,? THA 173,49 ELI 31.2 £L2 13.3 ALF ?7,00

RC 79,S02 GL -13,75 GP "2,94 ZAL 67,01 ZAP 155,62 ET$ 186,T0 ZA[ 189,33 [TE 357,41 ZAC gS,U3 [TC 2T9,18

PLANETOCENTRIC C0_41C

C3 IS.058 VNL 3,581 DLA -28,48 RAL 328,28 RAD 6640,8 V[L 11,924 PTH 6,68 VHP 5,840 DPA -17,50 RAP 329,49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE JUN 3 1971

N[LIOC[MTNIC CCNIC

RL 151,74 LAL .00

RP 207.$1 LAP "1,$7

RC 80.096 GL "IS,SO

PLANETOC[NTRIC CONIC

C3 14.60R VNL 3.62t

LNCH AZNTM LMCM TIME

SO,DO 14 ]3 23

IO.OD IS 35 25

?O.9O 17 1S SS

SO.DO 19 4] 23

$5.30 21 30 ]O

tOO,00 22 24 15

110,00 22 19 1

FLIGNT TIN] 822.00 ARRIYAL DATE OCT ] 1ill

DISTANCE 303.050 EARTH TO MAR1

L_. 2S|.?g VL 3|.807 GAL 3.10 AZL 81.59 MCA 9|.2| 6HA 197.2| [CC .|3i51 INC 1.5949 Vl 28.362

LOP SOS,DE VP 24.64| GAP ]3.3? AIR 85.74 TAL IS.SO TAP |1§.56 RCA 150.57 APO 243.86 V2 25.426

GP -3,04 EAL 86.58 ZAP I54,25 ITS 186.91 ZA[ |S9.66 [TE 395.85 ZAC 9S.95 [TC 279.18 LV] -IS.SO

DLA -28,94 RAL 324,84 RAO 6640.3 VEL 11.604 PTH 6,65YHP S.9SS DPA -I 7.63 RAP 329.42 ECC !,6403

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN IHJ 2 LAT INJ 2 LONG

246Q,81 "S.74 DO,O| ]SO,D4 117,3! 14 54 29 1465,8 12.62 48.19

2253,8? -.S0 §|.06 ]05.2? tOO.30 16 |0 SS ]253.9 ]5.58 32.71

]941,i0 1,78 30,13 189,85 123.?E 1? O1 O? 941.6 IS,iS 9.77

1497.54 12,61 .7| 293,92 1]7.29 20 6 2! 497.5 22.7? 337.95

1131.39 IS.60 3IS.SO 196.78 112,|8 21 S4 2 131.4 26.12 3]I.99

6260.05 ]2.61 299,69 193,92 117,26 24 S 35 S260,1 22,77 2?7.20

6279,S] 5.79 267.19 169.85 123.72 24 3 36 52?6.5 16.95 2?6.59

OIFFERENT|AL CCRRECTIONS MID-COQRSE EXECUTION ACCURACY CNBIT DETERMINATION ACCURACY

TOE -.134R TRA -.S047 TC3 .5S98 |AU .1064 SGT 983.2 SGR 634.4 663 31S.7 6T 16.4 SR 29.7 88 14.0

ROE -.3941RRA .1343 RC3 .0304 FAU ,0828? RRT -.]lO6 RRF .1643 RTF -.5897 CRT .5183 CRS -.9152 CST -.1661

FOE -.3313 FRA .5073 FC3-4.9134 21P 1345 $GB 1]70.1 R23 -.0544 R]3 .5956 LSA 33.5 MSA 14.8 SSA 2.]

80[ .4163 BNA .5222 8C3 .6604 FSP 495 $G| 987.4 SG2 627.8 THA ]73.13 ELl 31.2 ELI 13.4 ALF 70.31

LAUNCH DATE JUN 3 ]9?1 FL|GHT TIk_[ 124.00 ARRIVAL D4TE OCT 5 1971

NELIOCENTRIC CONIC DISTANCE 306.968 EARTH TO MARl

RL IS1.74 LAL ,DO LOL 291.79 VL 32.746 GAL 3.11AZL 91.58 HCA 100.46 6HA ]96.06 [CC .23213 INC 1.5786 V] 29.362

RP 207.42 LAP -1.SO LOP 152.26 VP 24.53| GAP ]5.0] AZP 89.7| TAL 16.6t TAP I]7.09 RCA 150.55 APO 241.57 V2 26.409

RC 01.730 GL -15.84 GP -3,]4 ZAL 66.16 ZAP t52.85 [TO 186.33 ZA[ |70.66 [TE 354.01ZAC 95.87 ETC 279.]3 LV| -14.83

PLANETOCENTM]C CONIC

C3 14.182 VHL S.?86 DLA -28.61RAL 324.4! RAD 6S40,! V[L t].586 PTH 6.63 VMP ].4SO DPA -17.?? RAP 329.33 ECC ].2334

LNCH AZMTN LNCH TINE L-| TIME INJ LAT

5O.OQ 14 12 37 245|.40 -5.22

6O.OG 19 35 6 2242.$0 ,21

TO.DO 17 20 7 1927.57 1.31

80.00 19 44 94 ]474.07 13.54

84.27 21 25 2 1152.18 18.87

100.00 22 27 46 6236,$0 13.34

IlO.OD 22 19 33 1262.43 6.31

DIFFERENTIAL CCRRECTION8

TOE -.1307 TRA -.4963 TC3 .5679 BAU .1D76

ROE -.3891 RRA .1320 RC3 .02|2 FAU .28727

FDE -.3593 FRA .5185 FC3-9.3275 DiP 1342

BDE .4104 BRA .8136 BC5 .5685 FSP 533

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

64,57 179.37 137.56 ]4 53 33 1458.4 13.13 41.73

50.51 184.59 13D.30 ]6 10 28 ]242,3 16.06 32.19

29.59 189.16 123.65 17 52 14 927.6 19.41 8.94

358.35 195.34 116.96 20 9 28 474.] 23.30 536.39

338.22 195.97 112.]S 21 44 14 ]52.2 26.36 313.$2

298.63 193.34 116.96 24 11 42 5236.6 23.30 275.6?

296.42 ]89.|8 123.63 24 3 55 5262.4 19.41 275.79

HID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

IGT 982.4 $GR 634.9 SG3 358.4 ST 16,3 SR 29.8 6S 14.7

RRT -.]]72 RRF .1766 RTF -.5848 CRT .5137 CRI -.9237 COT -.1839

$GB 1168.8 R23 -.0615 R13 .5917 LSA 33.9 MSA 14.8 SSA 2.2

IGI 987.2 SG2 627.6 THA 172.72 EL1 31.2 EL2 13.4 ALF 70.90

LAUNCH DATE JUN 3 1971 FLIGHT TIHI[ ]26.00 ARRIVAL DATE OCT 7 1971

HELZOCENTR|¢ CONIC DISTANCE 310.91]

RL 15t.74 LAL .DO LOL 211.?9 VL 32,690 GAL S.]2 AZL 91.56 HCA ]01.74 SNA

Re 207.54 LAP -1.53 LOP 353.54 VP 24.461 SAP 12.66 kip 89.68 TAL ]6,90 TAP

RC 83.399 GL -13,87 6P -3,24 ZAL 65,80 ZAP ISI.43 ET3 186.16 ZAE 171.42 ETE

PLANETOC[NTRIC CONIC

C3 13.796 VNL 3.714 OLA -26.96 RAL 324.0] RAD 6639.8 VEL 1].570 PTH

LNCH AZMTH LNCM TIN[ L-i TIN[ INJ LAT 1NJ LONG INJ RT ASC INJ AZNTN

50.00 14 11 50 2440.81 -4.74 S4.1? 178.73 ]37.42

80.GO 15 32 43 2231.67 .68 SO.DO 183.94 130.30

TO.DO 17 20 39 1914.65 6,SO Is.g! 188.54 ]23.53

8O.OO 16 44 I? 1451.72 14.03 358.05 ]R2.78 116.63 20

83.49 21 17 4 l]SS.3S 13.12 339.31 18S,20 112.17 21

]OO.OO 22 31 8 6214.23 14.03 297.32 ]82.79 116.63 24

lID.D0 22 ]i 3S SE49.SO 6.00 ERR.T3 188.54 123.5§ 64

DIFFERENTIAL C¢IqRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.t2?i TR4 -.4883 TC3 .1719 |AU .|DIS 867 ilO,] SSR 135.3 363 382.6

ROE -.384R RRA .ITS? RC3 .gigs FAU .DR|iS NRT -.1232 RRF .I000 RTF ",_,TO

rOE -,38?8 ERA .S3Dl FC3-3.7701 BOP |333 86| IIO8.0 R23 -.0698 RI3 .5060

ODE ,4049 6R4 .SOS3 BC3 .5716 FOP S74 iS| 985.4 SG2 $27.| TMA 172.30

EARTH TO MARS

194.99 [CC .22805 INC ].562? Vl 29.362

118.64 RCA 150.52 APO 239.48 V2 26.399

351.80 ZAC 95.79 ETC 279.]0 LVI "16.69

6.61 VHP 5.31] DPA "17.93 RAP 329.20 ECC 1.2270

INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

14 52 37 1448.8 13.80 48.31

16 8 34 ]231.7 IS.50 31.61

17 32 25 9]4.6 ]9.83 8.17

12 29 451.7 23.79 334.91

36 3! 186,6 28.59 3]4.$8

14 43 5214.2 23.79 R74.19

4 6 5249.5 19.83 ETS.OO

ORBIT DETERMINkT10N ACCURACY

ST 16.3 SR 29.8 8S 15.4

CRY ,5110 CRS *.ISQ? {lY ".IU08

LOA 34.2 M3A 14.8 ISA E.3

ELI 3].2 EL2 13.3 ALF YO.IO

LAUNCH DATE JUN 3 1971 FLIGHT TIME 128.00 ARRIVAL DATE OCT O IR?|

HELIOCENTN|C CONIC

RL ]S1.74 LAL .DO LOt. 21].79 VL

RP 207.66 LAP -1.31 LOP 354.60 VP

RC 05.104 6L -13.68 GP "3.39 ZAL

PLANETOCENTflIC CONIC

C3 13.439 VNL 3.666

LNCN AZMTH LNCM TIME

50.00 14 11 3

60.00 15 32 16

?O.OO 17 20 48

8O.OO 19 51 28

82.87 21 lO 36

100.00 22 34 20

110.00 22 20 11

DIFFERENT IAL CORRECTION8

TO[ -.1236 TRA -.48D7 TC3 .3702 |AU .1024

RDE -.3795 RRA .1277 NC3 -.0D12 FAU .09665

FOE ",4165 FRA .5421 FC3-6,2388 BOP 1321

206 ,3998 9RA .49?4 BC3 *3702 FOP 6]T

DI|TANCE 314.879 EARTH TO WAR8

12.637 GAL 3.12 AZL 9].$5 HCA |23.00 IMA 194,01 [CC ,22425 INC t.3464 V] 20.356

24.371 GAP ]2.33 AZP 89.65 TAL 17.18 TAP ]20,15 RCk 150,32 APO 237.52 V2 25.381

65,44 ZAP |49.60 ITS ]16.00 ZAE ]?2,24 £TE 349.04 ZAC 95.71 ETC 279,05 LVl -19.$3

DLA -69.09 RAL 123.62 RAD 6638.8 VEL ]].554 PTH 6.60 VHP 5.149 OPA -18,10 RAP 325.04 ECC 1.2212

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

2458,03 -4.30 65,00 178,|3 ]3?,43 14 5] 41 ]438.0 14.03 47.92

2221.96 1,1] 49.84 183,32 ]30.29 IE g 18 1222.0 16.g0 31.10

]g02.89 7.24 68.25 187,g3 123.47 ]7 32 28 922,9 20.21 ?.47

]430.95 14.67 356,81 1g2.27 ]16.39 20 15 19 430.7 24,24 333.51

]17Q,79 ]g.33 340.24 194.47 1|2.18 2| 32 ]2 I76.8 26,?9 315.49

6193,19 14.67 296,0g lg2.2? 116.32 24 17 33 5193.2 24.2A 2?2.?9

6257,70 7.24 2gs,ll 167.g3 123.47 24 4 9 5237.? 20.21 2?4.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3ST 976,1 SGR 631,6 SG3 427.g ST 16,2 SR 29.9 85 ]6.1

RRT **|291 RRF ,2038 RTF -.5683 CRT .5107 CRS -,9364 CIT -.217]

SGB |164.8 R23 -,0794 R13 .57?9 LSA 34.5 MSA 14.8 86A 2.S

SG] R61.g $62 626.5 THA 17].87 ELI 31.3 EL2 13,3 ALF ?D.88
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

LAUNCN DATE JUN 3 IIY|

HELIOCENTRIC CONIC

mL tit.Y4 LAL .90

RP 2O?.lO LAP -I.46

RC 86.843 GL -13.4R

PLANETOCENTR|C CONIC

C3 13.110 VHL 3.621

LNCH AZNTH LMCM TIME

SO,DO 14 ID 14

6O.00 15 31 45

70.00 17 20 51

SO.DO 1g 54 26

82.38 21 S 13

ZOO.DO 22 37 18

!10.00 22 20 17

PLIGHT TII_ 130.00 ARRIVAL DATE OCT 11 1971

DISTANCE 3t0.869 EARTH TO MARS

LOt. 2St,T9 YL 3E,588 GAL 3.13 AZL 9t.53 MCA 104.26 8MA 193.11 (CC .220T4 INC 1.5300 VI 22.362

LOP 35R,O| VP 24,292 GAP 11,99 AZP 89.62 TAb 17.44 TAP 121.69 RCA 150,48 APO 2)5.73 V2 26,365

GP -3.47 ZAL 65,11ZAP 148.47 (73 185.85 ZAE 173.10 (TE 345.48 ZAC 95.63 ETC 279.0t LVI -14.35

DLA -29.21 RAL 325.ES RAD 1139.6 VEL 17.540 PTH 6.59 VHP 4.993 DPA -18.29 RAP 325.$5 £CC 1.2154

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2430,00 -3,9D 63.46 177.55 |37.45 14 SO 44 1430.0 14.42 47.S6

2213.13 l. SO 49.11 182.73 130.28 16 8 38 1213.1 17.27 30.63

1892.25 7.64 27.72 187.34 123.39 17 52 23 8g2.2 20.55 6.83

14|1.02 15.26 355.65 191.?T 115,98 20 17 57 411.0 24.65 332.20

1184.04 19.56 340.87 193.78 112.13 21 24 57 184.0 26,97 316.07

6173.53 15.26 294.92 1g1.77 115.98 24 20 11 5173.5 24.65 271.47

6227.10 T,64 294.54 187.34 123.39 24 4 4 5227.1 20.55 273.66

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

TDE -.t135 TRA -.4124 TC3 ,5962 BAU .1045 6GT 959.9 3OR 636.1 SO3 456.|

ROE -.3T54 RRA .1255 RC3 -.0153 FAU .10238 RRT -.1454 RRP .2207 RTF -,5812

FOE -.4558 FRA .5472 FC3-6.7608 BSP 1171 GOB 1151.5 R25 -.0745 R13 .5926

6D[ .3921 iRA .4791BC3 .5964 FiR 653 SOt 967.6 362 624.4 THA I70.52

LAUNCH DATE JUN 3 1971 FLIGHT TIME 132.00

HELIOCENTRIC CONIC DISTANCE 322.878

RL 151.74 LAL .DO LOL 251.79 VL 32.543 GAL 3.13 AZL 91.51 HCA 105.5! 3HA

RP 207.94 LAP -1.46

RC 86.616 GL -13.88

PLANETOCENTRIC CONIC

C3 12.805 VHL 3.978

LNCH AZMTH LNCH TIME

SO.DO 14 9 2S

60.00 15 31 |1

70.00 t? 20 47

SO.DO 19 56 SR

82.00 21 O 53

tOO.DO 22 39 51

LOP 357,31 VP 24.213 GAP 11.67 A2P 89.60 TJd. 17.67 TAP

GP -3.59 ZAL 64.R1 ZAP 146.94 ET8 185.70 ZAE 173.98 ET[

DLA -29.3D RAL $82.93 RAD 8639.5 VEL 11.527 PTH 6.57 VHP 4.R45 DPA -IS.SO RAP 320.63

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ A2MTH INJ TIME PO CST TIM INJ 2 LAT

24R2.78 -3.53 63.16 177.02 137,48 14 49 46 1422.8 14.78

2205.25 1.R4 48.74 182.16 130.27 16 ? 56 1205.3 17.59

1882.67 7.9D 27.22 IS6.79 123.32 17 52 10 082.9 20.45

1393.41 15.78 354.60 191.29 115.68 ED 20 12 393.4 25.00

1188.63 19.75 341.29 193.13 112.09 21 20 41 188.6 27.12

6155.93 15.76 293.R8 191.29 115.69 24 22 26 5155.9 25.00

ORBIT DETERMINATION ACCURACY

8T 15.5 3R 29.9 S$ 17.t

CRT .4840 CRS -.9454 CST -.2149

LSA 34.8 MSA 14.4 SSA 2.4

ELl 31,0 EL2 13.0 ALF ?2.82

ARRIVAL DATE OCT 13 1971

EARTH TO MARS

192,2R ECC .21748 INC 1.5134 VI 29.362

123.19 RCA 150.46 APO 234.09 V2 26.349

34D.?2 ZAC 95.55 ETC 278,96 LVI -16,15

ECC 1.2107

INJ 2 LONG

47.23

30.22

6.27

331.01

316.44

RTD.ZB

tlQ,OO 2220 14 6217,73 ?,R9

DIFFERENTIAL CORRECTIONS

TDE -.1174 TNA -,4SIR TC3 .9RI4 BAU ,0976

RD( -.3?08 RRA .t238 RC3 -.D2R5 FAU .10761

FOE -.4832 FRA .544| PC3"?.2758 BiP 1201

ERE .3890 iRA .4759 6C3 .5702 FIP 705

LAUNCH DATE JUN 3 Ii?l

294.04 186.79 123.32 24 3 51 5217.? 20.85 273.09

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T D55.? 3GR 636.2 663 463.5 IT 15.8 SR 29.9 IS 17.8

RRT -.1491 RRP .2356 RTF -.5559 CRT .SOD3 CRS -.9481 CST -.2425

866 1148.1 R23 ",0946 RI3 .5696 LSA 35.2 MSA 14.5 3SA 2.4

8GI 963.5 362 624,2 THA 170.37 ELI 3t.1 EL2 I).l ALF 71.69

FLIGHT TIN[ 134.00 ARRIVAL DATE OCT IS 1971

HELIOCENTRIC CCWIC

RL 1S1.74 LAL .DO

RP 2DS.D8 LAP -1.43

RC 90.421GL -13.84

PLANETOCENTRIC CONIC

C3 12.522 VHL 3.539

LNCH AZMTH LNCH TIN2

SO.OO 14 i )|

SO.OR 15 30 34

70.00 17 lO )S

8O,O0 19 59 3

8t.71 20 57 21

lOO.OO 22 41 35

liD.DO 12 RO I

LOL 251.7D VL

LOP 330.55 VP

GP -3.72 ZAL

DISTANCE 325.90R EARTH TO MARl

32.RDO GAL 3.13 AZL RI.59 HCA lOS.Y) 8NA 191.52 [CC .21445 INC 1.49R7 VI 29.362

24.137 GAP 11,36 AZP 89.57 TAL 1?.99 TAP 124.65 RCA 1|0.44 kPO 232.59 V2 25.332

64.53 ZAP 145.38 ET8 IR5.5S ZAE 174.88 ETE 334.02 ZAC 95,48 ETC 278.90 LVI -1S.99

DLA -29,37 RAL 32E.R2 RAD 0R39.3 VEL 11.515 RTH 8.SS VMP 4.?OR DRA -18.72 RAP 328.37 ECC t.2oGt

L-I TINE INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO tIT TIM INJ 2 LAT INJ 2 LONG

2411.3D -3.21 R2.99 179.91 13?,49 14 40 52 1416.3 15.09 44.94

2100.25 2.15 48.40 lOt.el 130.25 IS Y 12 1198.) 17.07 29.85

IR?A.GR 1,30 ES.70 184,27 123.25 l? 51 49 0?4.7 21.11 5.??

1377.90 tS.13 S|3.60 190.R2 115.41 20 22 t 3?R.O 25,30 329.gl

1191.18 19.92 341.55 102,53 112.05 21 t? 13 191.1 27.15 314,44

elie.49 16.23 ll2.tl 190.81 115.41 24 14 IS SI4O.5 25,31 280.23

6E09.52 0.30 193.61 106.27 713.15 24 3 )O 5tOl.5 21.11 lYe,to

DIFFERENT IAL CMR[CYIONi MID-COURR[ EXECUTION ACCURACY

TDE -.1203 TRA -.453) TC3 o|411 IAU .OlO9 SOT S4lol 8GR SIS.3 SO3 492.4

ROE ",3ill iRA .|l|) RC3 -.OAl| PAU .11310 RRT ".147) RRF ,llll RTF ".!.,El

FO2 -.Rill PRA .llll FC3-?.8111 lip liDS SiS 174t.4 R13 ".II4l RI) ,|4Tl

iD[ .3817 ERA .4714 IC3 .9430 PIP ?18 Sit SSI.9 iG2 Sl4,O THA l?Ooll

LAUNCH DATE SUN 3 19?t FLIGHT TIME tSS,OO

HELIOCENTRIC CONIC DISTANCE 330,1|l

RL ISI.?4 LAL sOD LO_ tSIoTS YL 31.417 tAL 3.13 AZL 91.48 HCA COl,OR INk

RP tDI.I4 LAP -I,41 LOP 319.81 VP 14,Ol| GAP lt.0l AlP 89,|4 TAL IS.DR TAP

RC It.tOt GL -13o13 GP -3.8| ZAL S4,|8 ZAP 143,T8 ITS 785.41 ZAE 175°73 [TE

PLANETOCENTRIC CONIC

¢3 12,290 VHL 3.10| OLA "2R,45 RAL $12.34 RAD R639,E VEL I1.S04 PTH S,5S VHP

LNCH A2MTM LNCH TIRE L-I TIH[ INJ LAT

30.00 14 7 47 2410.55 -t.92

60.00 13 R9 54 2152.1! 2.42

?0.00 17 20 13 1847.62 1.56

eD.O0 20 0 32 1345.14 IS.RE

II.$D 20 34 40 1191.?R RD.0T

100,DO IR 43 23 6117.63 IR.91

lED.OR 22 IR 3i R2D2,41 S.56

DIFFERENTIAL CORRECTION8

TOE -.1221 TRA -.442t TC3 ,$101 lAD ,DI41

RD[ -,3613 RRA .IRIO RC3 ",ORRI FAU *11RRS

FDE -,5434 PRA ,598S PCS-R.39R4 |RP |19R

RDE .3824 iRA ,4639 BC3 .5159 PIP 613

ORIIT O[TERMINAT|ON ACCURACY

IT II,D IR 21.R SI 15,4

CRT .9131 {Ri -,liD7 CIt -._ttS

LRA )5.t MIA 14.J IIA 2.1

ILl 31.1 EL2 15,| ALF 71.15

ARRIVAL DATE OCT I? liYI

[ARrN TO MAR8

tlD,ll [CC ,llllS INC 1o4711 VI IR.512

111,11 RCA 110,43 APO 231,20 V2 24,313

324,14 ZAC 9),40 ETC 171,13 LVl -li,71

4.356 DPA -15,96 RAP 320.01 ECC I.|OIS

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

SE,GS t76.04 137.51 14 4? $8 t41D.$ IS.)? 44.41

41,11 !11.17 730.24 16 R 24 1192,| 18.12 29.52

26.41 IRS.?7 723.19 17 51 20 167.S 21.33 l.)S

352.91 190.37 115.10 20 23 I? 345,1 25.95 321.04

341,6R 191.96 111.90 21 14 32 191.0 27.36 315.73

29R.19 19D.37 115.18 24 25 31 SI27,R 25,)5 295.36

|D3,23 185,77 123.19 24 3 1 52D2,5 21.53 272,17

MIO-COURS£ EXECUTION AccuRACY OR)IT DETERMINATION ACCURACY

8GT D38.5 3GR 636.5 SG3 523.0 6T 16.1 8R 29.8 SS tR.t

RRT -.14DR RRP .2700 RTF -.505? CRT .5252 CR8 -.9535 CST -.t4Rt

SOB 1133,9 R23 -.1355 RI3 ,5255 LSA 36,D M|A 14.6 35A R.$

861 D4T.D SO2 $23,? TMA 169.74 ILl 31.3 EL2 13,1 ALF 70.RE
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 3 16TI FLI6_? TI_ 131.00 AHI¥4L DA?[ OC? It IIYl

HELIOCENTRIC CONIC

RL ISl,?4 LAL ,DO

RP 2DB.41 LAP -1,3|

RC 14.126 6L -13,T9

PLANETOCENTRIC CONIC

C3 12,016 VHL 3.466

LNCM AZMTH LNCH TIME

SO.DO 14 6 58

60.00 16 29 11

?O.O0 17 19 41

80.00 20 I 16

81,37 2D 52 38

100.00 22 44 8

210.00 22 19 ?

DIFFERENTIAL CCRRECTION$

TOE -.1244 TRA -,4434 TC3 .4726 8AU ,OTTO

RD[ -.3582 RRA .1197 RC3 -.0811 FAU .12492

F0£ -.5741 FRA .6167 FC3-9,0002 BGP 1155

SO! .3792 6RA .4593 BE3 .4796 FSP 870

DISTANCE 33S.013

LOL 251,79 VL 3_.425 6AL 3,13 AZL 91.46 HCA 106.27 8HA

LOP !.D6 VP 23.995 GAP 10.7S AZP 89.52 TAL 18.27 TAP

GP -3.98 ZAL 14.O6 ZAP 142.15 (T3 185.27 ZA[ 1?6.44 ETE

• EARTH TO MARl

lID.IT ECC .20905 INC 1.4626 Vl 29.342

|27.54 RCA 130.42 APO 229.93 V2 26.294

309.20 ZAC 95.33 £TC 270.76 LV! -IS.SI

DLA -EI.4S RAL 322.09 RAD 6639.1 VEL 11.493 PTH 6.54 VNP 4.437 DPA -19.22 RAP 327.15 [CC 1.19T!

L-! TIM_ INJ LAT INJ LONG |NJ RT ASC INJ AZRTH INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

2405,S0 -2.67 62,44 175,61 137.52 14 47 4 1405.5 15.62 46.45

2186.81 2.66 47.86 180.72 130.23 16 5 37 1186.0 18.34 29.24

1861.T5 6.76 26.09 185.30 123.14 17 50 43 861.7 21.51 4.99

1355,28 16.89 352.32 189.92 114.99 20 23 51 355.3 25.73 328.41

1190.82 20.20 341.64 191.43 111.92 21 12 29 190.8 27.45 316.68

6117.79 16.89 291.59 189.92 114.99 24 26 5 S117,8 25.73 267.68

6196.61 8,78 292,92 165,30 123.14 24 2 24 5196.6 21.51 271.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 926.4 $GR 636,7 SG3 554.6 ST 16.3 SR 29,8 3S 19.7

RRT ",1491 RRF .2884 RTF -,4767 CRT .5382 CRS -.9IS? CST -.3120

!GO 1124.1 R23 -.1590 R13 .5003 LSA 36.4 H$A 14.5 SSA 2.6

S61 935.2 862 623.6 THA 169.38 ELI $1.4 EL2 13,0 ALF TO.DO

LAUNCH DATE JUM 3 1971 FLIGHT T[t( 140.00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC DIGTANC[ 339.088 EARTH TO MARS

EL 131,74 LAL ,DO LOL 251.79 VL 32.391 GAL 3.13 AZL 91.45 HCA 110,51 SMA 189.58 ECC .20664 INC 1.4452 Vl 29.362

RP 208.$8 LAP -1.35 LOP 2.31 VP 23.928 SAP 10.47 AZP 89.49 TAL 18.43 TAP 128.94 RCA 150.41 APO 228.76 V2 21.2?4

RC 96.027 GL -13.T4 GP "4.12 ZAL 13.86 ZAP 140.48 ET3 185.13 ZA[ 176.82 ET( 287.92 ZAC 95.23 [TC 278.67 LVI -15.33

PLANETOC£NTRIC CONIC

C3 11.789 VHL 3.433 DLA -29.46 RAL 321.86 RAD 6639.0 VEL 11.483 PTH 6.53 VHP 4,313 DPA -19.49 RAP 327,38 ECC 1.1940

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

SO.DO 14 6 10 2401.14 -2.45 62.26 175.21 137.53 14 46 11 1401.1 15.83 46.26

lO.OO 15 22 23 2182.34 2.85 47.64 180.29 130.22 16 4 4T 1182.3 10.52 29.00

?O.OO 17 19 O 1857.02 8.96 25.84 184.86 123.10 IT 49 37 857.0 21.66 4.70

60.00 20 1 9 1348,79 17.08 351.92 189.47 114.87 20 23 38 348.7 25.85 327.96

81.32 20 51 18 1108.21 20.31 341.50 t90.94 111.83 21 11 7 188.2 27.52 316.50

100.D0 22 44 1 6111.26 17.D8 291.20 169.47 114.87 24 25 53 5111.3 25.85 267.23

110.D0 22 16 2T 6191.88 6.66 292.66 184.86 123,10 24 I 39 5191.9 21.66 271.32

DIFFERENTIAL CORRECTIONS HID-COUR3E EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

TOE -.1269 TRA -.437D TC3 .4292 |AU .OGIS 36T 9t3.O 8GR 63?.2 363 187.9 3T 16.4 3R 29.8 83 20.4

ROE -.3342 RRA .1186 RC3 -.1016 FAU ,13124 RRT ",14?t RRF .3D61 RTF -.4439 CRT .5522 CR3 ",9576 CST -.3331

FDE -.6059 FRA .6398 FC3*6.6376 BSP ltO6 8GB 1113.3 R23 ".1656 RI3 .4719 LSA 36.8 MSA 14.5 38A 2.6

ODE ,3703 BRA ,4526 8C3 .4410 FIP 926 $51 922.0 362 624,0 THA t69,07 ELI 31.4 EL2 13.0 ALF 69.39

L4UNCM DATE JUN 3 1671 FLllHT Tit( |4|.DD ARRIVAL OAT[ OCT 23 19Tt

HELIOCENTRIC CONIC DIITANCE 343.17? EARTH TO MARl

RL 131.?4 LAL .DO LOL 231.79 VL 31,361 6AL 3.16 AZL 91.43 HCA 111,76 ink Ill.D4 [CC ,20441 INC 1.4276 Vl 21,362

RP 208.T6 LAP -1.33 LOP 3.56 VP 23.663 GAP 10.10 AZP 89.47 TAL 18.16 TAP 130.32 RCA 150.40 APO 627.66 V2 29.254

RC 07,99! GL -13.66 6P -4,|6 /AL 63.7D ZAP 138.78 IT8 |64,96 ZAE 176,?0 ETE 263.7D ZAC 95,16 ETC 278,$6 LVI -IS,D?

PLANETOCENTRIC CONIC

C3 11.577 VHL 3.402 DLA -29.47 RAL 321.67 RAD 6636.6 VEL 11.474 PTM 6.t2 VHP 4.196 DPA "tg.?! RAP 326.96 ECC 1.1603

LNCH AZNTH LNCH TIRE L*i TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 14 3 22 2397.44 -2.21 62.10 174.84 137.54 14 41 20 1397.4 16.01 48.09

90.0O 16 2T 39 2176.66 3.01 47.4? 179.9D 130.21 16 3 55 1178.T 10.67 28.80

T0.00 17 18 11 1653,43 9,09 2S,65 184.44 123,06 I? 49 4 853.4 21,77 4,48

60.00 20 OIO 1345.67 17.16 351.?4 189.02 114.81 20 22 35 341.7 25.91 327.?S

01.33 20 50 39 11!4.06 20.40 $41.23 19D.49 111.74 21 10 23 184.1 27.56 316.2D

tOO.DO 22 43 2 6106.16 17.t6 291.01 189.02 114.!1 24 24 50 5108.2 25.91 261.02

110.00 22 |? 37 6186.29 6.09 292.47 184.44 123.06 24 0 45 sloe.3 at., 271.31

DIFFERENTIAL COIRECTION6 NID-COUR3[ EXECUTION ACCURACY ORBIT D[TEflMIHAT|ON ACCURACY

TDE -.1297 TRA -.4308 TC3 .3771 iAU .0614 SGT III.R SGR 637.8 363 622.3 ST 16.6 3R 29.7 13 21.0

RD[ -,3303 RRA .1176 RC3 -.1234 FAU ,13770 RRT -,143t RRF .326R RTF -..all CRT .5669 CRS ".9691Cl! -.}571

FOE -.6376 _RA .6170 FC'10.2675 BIP 1016 868 1102,2 R23 -.2166 R13 .4382 LSA 37.2 NSA 14.9 !SA 2.?

BOB .373S ERA ,4466 BC3 ,39n FsP 990 861 90?.6 SG2 625,0 THA 168,05 ELI 31.5 EL2 12.9 ALF ll.lS

LAUNCH DATE JUN 3 19?1 FLIGHT TINE 144.00 ARRIVAL DATE OCT 25 I!11

HELIOCENTRIC CONIC

RL 131,74 LAL ,DO

RP 206,94 LAP "1,3D

RC 9g,910 6k -13,62

PLANETOCENTRlC CONIC

C3 11.376 VML 3.3?3

LMCH AZMTH LNCH TIME

50.D0 14 4 33

90.00 13 26 46

?0,00 17 17 12

90.00 19 58 18

81.42 20 90 41

100.00 22 41 tO

110,00 22 11 36

OIFF[R[NT|AL CCRRECTION6

TOE ".1333 TRA -,4244 TC3 ,3166 BAU .D331

RD[ ".3414 RRA .1168 RC3 -.1468 FAU .14435

FD[ -.16TT FRA .6?93 FC-10.g833 8SP g96

BDE .3712 BRA ,4402 BC3 ,3492 F6P 1DS4

OI|TANCE 34?.278 EARTH TO RAR!

LOL t31.76 VL 32,33E 6AL 3.11 AZL 91,41 HCA 1t3.00 IRA 161,IS [C¢ .20|36 INC 1.4096 Vl 29.362

LOP 4.10 VP 23.601 GAP I.$| AZP 89.46 TAL 18.65 TAP 131.66 RCA 150.40 APO 226.70 V2 26.232

6P "4.41 ZAL 63.t6 ZAP 137.Dt ITS 184.64 ZAE 176.04 ET[ 243.t0 ZAC gl.lD ETC 278.48 LVl -14.01

OLA -29.43 RAL 321.61 RAO 6636.? VEL 11.466 PTH 6.52 VHP 4.064 OPA -20.08 RAP 326.54 [CC 1.1!T3

L-| TIRE |NJ LAT INJ LONG INJ RT A3C |NJ AZMTH [NJ TIME PO C6T TIN ]NJ 2 LAT INJ 2 LONG

2364.4D -2.11 61.97 174.50 137.t4 14 44 30 13g4.4 16.16 46.95

21?S.80 3,14 4?.33 176.54 130.20 16 3 I 11T5.8 18.78 23.$5

1850.95 g,18 2t.51 184,05 123.D4 17 48 3 650,9 21.85 4.33

1345.9T 17,16 351.?6 188.57 114.82 20 20 44 346.0 25.90 327.??

1178.24 20.48 340.83 lg0,08 111,64 21 10 20 178.2 27.5g 313.77

6108.48 17.16 291.D3 I68.37 114.82 24 22 59 5108.3 25.gD 26T.04

6189,81 9.18 292.34 184.05 123.04 23 5g 44 $183.6 21,65 27t.13

NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 884.S SGR 638.? SG3 65?.? 3T 16.8 8R 29.6 33 21.1

RRT -,1336 RRF .35D3 RTF -,36D1 CRT ,t83g CRS -.9602 CST -,3614

SGB 1091,0 R23 -,2522 R13 .3983 LSA 3T.5 HSA 14.S SSA 2.?

$G1 Ig2.9 SG2 626.8 THA 168.67 ELI 31.6 EL2 12.8 ALF 67.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OATE tUN 3 tiTS

HELIOCENTRIC CONIC

RL 151,74 LAL .00

RP lQI,t4 LAP °t.OT

RC IOl.lll GL "13.54

#LANETOCENYRIC CONIC

C3 lt,133 VHL 3o341

LMCH AZMTH LMCM TIME

5O.OO 14 3 45

60.00 IS 2S 53

TO,DO IT 11 4

89.00 19 SS 40

8t.Sl 20 51 24

100.00 22 38 3t

liD,DO 22 IS 31

FLIGHT TIN( t4E.OO ARRIVAL DATE OCT 2? tlYt

OIITANCE 351.391 EARTH TO MAMS

LOL 251.79 VL 31.305 GAL 3,10 AZL 91.39 MCA 114,E4 1Mk lll.|O [CC .|DOlt INC 1.$314 VI 2R,312

LOP 1.04 VP 13.?40 GAP S,14 AZP 09.43 TAL lB.?? TAP 133.01 RCA 130.39 APO 225.81 V2 2I,EOi

GP "4.56 ZAL 63.46 lAP 13S,08 [T$ 164.69 ZA[ 175,01 ET[ Big.63 ZAC 95.03 (TC 278.31 LV! -14.33

DLA "29,41 RAL 311,38 RAD $S38,7 V[L 11.458 PTM 6.51 VHP 3.971 DPA "lD.4O RAP 328.07 [CC 1.1142

L-| Till[ iNJ LAT INJ LONG INJ RT AIC |HI AZMTH |NJ TIN( PO CIT TIN INJ 2 LAT INJ 2 LONG

!$91,98 "1.99 $1,87 174,10 137.S4 14 43 41 1392.0 16.27 45.84

21T3.19 3.23 47,23 179,11 liD.It 13 2 6 1173.T 16,87 28.53

1849.55 9.13 25,44 183.69 123.03 t? 43 54 849.5 21.00 4,24

1349,35 |?.03 351,96 188.13 114.08 lO 18 g 349.3 25.84 320,00

1170.84 10o$3 340.31 IlO.TD Ill.|Z 21 10 5B t7O.I 27,51 315.23

$111.81 17,03 lit.B4 163,13 114.$1 24 tO t4 3111,9 25.04 21T,20

1114,41 I.t3 192,13 183,69 123.03 23 58 35 5184.4 21.89 2?I,O?

DIFFERENTIAL CCRR[¢TICW8

TOE -.1375 TRA -.4110 TC3 ,14?i lAD .0451

MOB -.348S RRA .116| RC3 -.1719 FAU ,15114

FOE -.eels PRA .TO2? FC-11.6979 81P 984

DOG ,tilt IRA ,4330 BC3 .3014 PIP Slit

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 070.? SiR 639.9 SO3 n4.4 It IT.O 8R 09.S $1 12,1

RRT -.1130 RRF ,3727 RTF -,BDYE CRT .lOt1CR1 -.lit| COT -.4963

liB 1080.5 R23 -.IB3O R13 ,3499 LIA 3?.9 MOA 14.5 IIA 2.8

861 878.I 802 123,? TMA |$9.27 EL! 3|,1 EL2 12.7 ALF 11.gO

LAUNCH DAY[ JUN 3 1971 FLIiMT TIN£ 140.00

HELIOCENTRIC CONIC

RL 151.74 LAL .DO

RP 209.34 LAP -1.24

MC 103,900 GL -13.45

PLANETOCENTRIC CONIC

C3 tt.Oll VHL 3,319

LMCH AZMTH LNCH TIME

SO,DO 14 3 4

SO.DO 18 84 37

TO.DO 17 14 49

IO.OO 10 DR R3

II,ll ID B! 51

IOO,OD It 31 15

liD,DO ll 14 1|

ARRIVAL DATE OCT 29 1971

OllTANCE 355.513 EARTH tO MARl

LOL 251.79 VL 32.281 GAL 3,09 AlL 9t.37 HCA I15,46 SMA 107,$9 ECC ,19871 INC !.3720 Vt 29.312

LOP 7,23 VP 23.$62 GAP 9.37 AlP 09,41 TAL 10.84 TAP 134.32 RCA 160.39 APO 224.98 V2 2i,113

6P -4.?! ZAL $3.39 ZAP 133.47 ET$ 104,S4 ZAE 173,75 ETE 120,43 ZAC 94.95 [TC 276.28 LVI -|4,24

OLA -29.35 RAL |(1.17 RAO $$38.$ VEL 11,4|0 PTH $,50 VHP 3,077 DPA -20.74 RAP 325.5t ECC 1.1811

L-! TIME INJ LAT INJ LONG INJ AT ASC INJ A(MTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

E3$O.II -t,lO 11.00 173,0Z 137.38 14 42 84 13;D.2 Is.Be 40,76

217(.33 3,29 47,11 178.91 130.19 16 I 10 1|?|,3 IS,i( ll.41

1141,|0 1,|8 23,4| 183,33 1|3,03 17 43 35 849,8 21.90 4,E(

1386.39 il.ll 33|,33 187.70 111,00 (O 14 98 300.4 IS,T3 311.42

I111,80 tO.B? 339,14 180,37 111,40 (1 I( 14 t$t.$ (7,57 314,54

1117,90 tO,OR (91,60 187,70 113,00 24 17 18 ltt?.t (9,73 liT,iS

0184.06 2,R3 (it,(4 183.39 1(8,03 (3 BY 19 8104,t |t,8O 871.39

DIrP£REMTIAL COqR[CTJONa

TOE -.2414 TRA -.4111 TC8 .1610 IAU ,0313

ROE -.3387 RRA ,liST RC3 ".1184 FAD ,18024

FOE -,7271FRA ,?Ell FC'S|.48(l |(P 0S4

ODE ,3IT4 IRA ,40?1 BE3 .(100 FIT 115$

LAUNCH DATE tUN I 1071

HELIOCENTRIC CONIC

ML tSt,?4 LAL .DO LOl. |81,78 VL It,RIO IAL

RP 209.55 LAP -1,0I LOP 8,81 VP |3,$(3 SAP

HID-COURI[ EXECUTION ACCURACY ORI|T DET[RM|NATION ACCURACY

IG? 038,4 IOR i41,5 SO3 73(.0 8T 17,3 8R 29.4 ll il.I

RRT -,1048 RRF ,3138 RTF -,|460 CRT .1(t? CR8 -.BIll CIT -,4331

lOB |071,6 RB3 -+3304 R13 ,(001 LBA 38,| M|A t4,4 llA B.l

801 864.( SO( 133,7 THA 170.t3 ELl 31.8 ELl 10.1 ALF $S.lT

FLIGHT TIME I30.OO ARRIVAL DATE OCT 3t tiTt

EARTH TO MARl

INC t,3539 Vl 21.)t2

APO 824.23 V2 01.112

RE 109.033 iL -18.31 GP -4o88 IAL 13.54 IAP |31.64 ET8 114.$8 ZA[ 172.38 EVE 214.(0 ZAC 84.88 ETC 2rl. I4 LVI -t3.1l

PLANETOC[MTRIC CONIC

C3 tO.O3§ VHL 3,215 DLA "(9,(7 RAL 321,R0 RAD $$36,5 VEL 11.443 PTH $,49 VMP 8,70( DPA "21,Og RAP 325.01 ECC 1.1783

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAY INJ 0 LONG

SO.DO 14 I 20 2311,95 "1,03 11.75 173,10 137.55 14 42 l 1389.0 IS.42 45,70

SO.DO 15 24 0 21TI.iT 3.32 47.23 170.63 t3O.Ig 15 O 12 It?t.T 10,95 20,42

TO.D0 iT |3 25 1840.84 9.22 25.45 183.04 123.03 IT 44 15 849.6 21.68 4.26

40.00 IS 40 ST 1343.5t II.45 552.81 147.28 115,15 20 It 21 363.5 25.58 328,g?

82.13 20 35 5 t!50.47 tO,SO 338,83 189.06 tit,t1 21 14 15 150.5 27.54 313,71

100.00 22 31 29 t!26.32 16.$5 212.09 187.23 115.15 24 13 35 5126.D 03.58 218,03

IIO.DD 22 12 Sl $104.70 (.It E30.28 183,34 103.03 25 55 53 513A,? 22.88 272.33

01STANCE 385.$46

3,01 AZL 11,8! HCA 11|,?| 8HA 1(T,31 [CC ,18?tO

$,t( AZP 81,33 TAL 18,11 TAP 133.iD RCA 150,3R

OIrF[R[NTIAL CORR[CTIOM8 MIO-COUR3[ EXECUTION ACCURACY ORBIT O[TERHINkTION ACCURACY

TO[ -.13tt TRA -,3141 TC3 .1101 2AU ,0318 SGT 130,0 |6R $44.1 3G3 774.4 8T 11.9 3R 29.4 |R 03.1

MDE -.3311 RRA .|141 RC3 -.2210 PAD .Iil18 RRT -.DR41 RRF .4127 RTF "._.?| CRT .1273 CRI -.141/ CIT -.4|31

YDE -.??72 ,MA .754Y PC-13.2814 RIP 191 IG8 lO|O.i Rl$ ".3731 RI3 .($01 LIA 3|.| HtA J4.D IIA 2.|

1DE ,3133 SRA .4|58 $C3 .2543 FlP 1031 I¢1 835.4 1G2 137.1 THA 11S,lS ELI 31,6 EL2 12,3 ALP 13,$4

LAUHCH DATE JUM 3 t3Yt FLIGMT TIME t52,00 ARRIVAL DATC NOV 2 tRTt

HELIOCENTRIC CQNIC OllTANC[ 313.T83 EARTH TO MARS

ML 151,74 LAL .00 LC_ Ett,?$ VL 3|,|40 GAL 5,05 AZL B1.35 MCA 117,83 IMA 181.98 [CC .13562 INC 1,3343 VI 2R.310

RP 202.78 LAP -1,11 LOP 1.?8 VP (8,871 GAP 1.27 4ZP 83.87 7AL 18.tl TAP 183,88 RCA |50.43 APO 223,33 V2 21.137

MC tO?.SlO GL -13.5| GP -5.03 ZAL 18.32 lAP 129.77 IT1 184.E3 ZAE 170,82 ETE 2DS.71 ZAC 94.80

PLANETOCEMTIIC CONIC

C3 tO.?DI VHL 3,271 DLA "23,1? RAL 321,|$ RAO 8838.4 V[L 11,436 PTH $.41 VHP 3,$82 DPA "21.43

LMCH AZMTH LMCM TIME L-i TIME INJ LAT

SO.CO 14 t 37 2300.33 -I.80

IO.OD 15 23 0 2171.?? 3.32

TO.DO 17 tt 34 tt31.34 R+ll

80.00 tg 44 25 1373.17 11,31

82.33 20 38 13 113?.01 (D,60

100.00 22 tT IT $138,15 15.86

ttO.O0 22 It 20 1106.39 $.15

O|PF[MENTIAL CCRR[CTION8

TOE -.IS21 TRA -.3973 TC3 -.0141 JAU .0368

ROE -*3313 RRA .IISD RC3 ",2561 PAU ,17275

FOE -.7833 FRA ,7812 F¢-13.9763 |SP $91

202 *3643 DRA .4133 D¢3 .23?0 FBP 1317

[TC 278.31 LVI -13,83

RAP 304.43 (CO I.|731

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST T|H INJ 2 LAT INJ 2 LONG

81,?E 173,48 137,85 14 4! 25 1388.3 16.43 43.87

47,14 176.39 130.18 15 SI 13 1171.8 18.85 28.43

23,33 182.?$ 123.08 |7 42 4_ 031,_ 21.83 4.37

383.42 186.08 115.33 23 ? tg 373.7 25.35 318,87

33?.84 168.80 |11.11 21 17 10 t3T.O 2T.48 312.71

292.T0 t85.88 115.33 24 t 33 5136.2 25.38 288.84

(12.37 I$E.T$ |28.05 23 54 (T 3186.4 21.83 271.12

MID-COURSE EXECUTION ACCURACY ORBIT DET[RHIMATION ACCURACY

8iT $31.8 8DR $46.2 SG3 110.3 8T t?.9 8R 29.2 88 23,8

RRT -.OLD9 RRF .4443 RTF -,1312 CRT .$632 CRI -.9623 CST -.4803

IGB 1059,t R23 -,4314 Rt8 .1321 LSA 38.g NBA 14.3 SBA 2,g

Bit 841,3 $G2 $44.t THA 1?4,35 ELI 32.0 EL2 12.3 ALF 63,83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN S 1171

HEL|¢RENTRIC CONIC

RL 151,?4 LAL .DO

RP 209.99 LAP "t,tS

RC IID.OT| GL "15.14

PLANETO¢ENTR)C CONIC

C3 10.555 VHL 3.249

LNCH AZNTH LNCN TIN[

50,00 14 D $5

SO.DO 15 22 !

TO.D0 1? 10 II

80.00 19 39 $8

83.07 21 2 21

lO0.OD 22 22 SO

IIO.DD 22 9 42

FLIGHT TIM( |54,00 ARRIVAL DATE NOV 4 |171

DISTANCE $4?,534 EARTH TO NARD

L_. tSI.Ti VL 3t.Itt GAL 3.09 AZL 91,32 flEA !19.18 ink Ill.iT [CC ,1042? IN¢ 1.3150 Vl 20.)12

LOP IO,tl VP 23,i18 GAP 8.63 AZP 89.36 TAL ll.iI TAP 131.09 RCA 1S0,41 APO 222,94 V2 2i.111

GP -5,22 ZAL 13,34 ZAP tIT,el [T8 Ill,O? ZAE IQ9,21 IT[ 20S.44 ZAC 94.72 ETC 277.57 LVI -13,2G

OLA -29.05 RAL $21.15 MAD QSIe.3 VEL 11.430 PTM 6.48 VHP 3.608 DPA -21.83 RAP 323.82 ECC 1.1737

L-! TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTM INJ TIME PO C8T TIM ZNJ 2 LAT INJ 2 LONG

2388.30 -1.80 It.72 173,30 137,55 14 40 43 1388.3 16,45 45.57

2172,54 3.28 47.17 178.18 130.19 15 $8 14 1172.5 18,92 28.47

18S4,15 9.06 25.e9 t82.50 |23.57 |? 41 10 854.2 21.75 4.53

1385.21 10,02 354.11 186.$0 115,5A 20 3 3 385,2 25.17 330.45

1120.78 20,59 336,64 188.56 110.95 21 21 1 120.8 27.40 3|1.49

0147.72 10.02 293,39 180.50 115.54 24 5 17 5147.7 25.1? 269.72

6180.02 9.00 292,51 182.50 123,07 23 52 51 5189.0 21.75 271,35

DIFFERENT IAL CCRRECTION2

TOE -.liDS TRA -,3924 TC3 ".1320 lAD .0445

ROE -,3269 RflA ,liSt RE3 -.236? FAU ,l?g?D

FOE -.8039 FRA ,8107 FC-14,?38? DIP 240

DOE .3641 DRA .AOiO BC3 ,315? V8P 1390

MID-COUEI[ EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

SGT 845,0 8GR 048.8 303 840,0 3T 18.S SR 2S.D 58 23.R

RRT ".0057 RRF .4685 RTF -.OLD2 CRT ,6833 CR8 -.9611 CIT -.5032

3G8 ID55.4 R23 -.4682 RI3 .0160 LSA 39.2 MSA 14.4 SSA 3.D

SGI 845.1 802 645,8 THA l?9,DT EL! 32.2 EL2 12,2 ALP 02.20

LAUNCH DATE JUN 3 1971 FLIGHT TIN£ 155.00

HELIOCENTRIC CONIC

RL 151.74 LAL .DO

RP 210.22 LAP -1,|2

RC !12.177 GL "13,01

PLANETOCENTRIC CONIC

C3 10.418 VHL 3.228

LNCH AZNTN LNCN TIME

IS,DO 14 O 14

SO.DO 15 20 59

TO.DO 17 6 31

80.DO 19 35 19

83.72 21 ? 39

tOO.DO 22 IF 11

110.00 22 ? 58

DISTANCE 372,090

LOL 251.79 VL 32.200 GAL 3.03 AZL 91.29 HCA 120.41 SMA

LOP 12.21 VP 23,465 GAP 8.39 AZP 8g,34 TAL 18.90 TAP

GP -5,40 ZAL 03.38 ZAP 125.95 [T3 183.90 ZAE 167,53 [TE

ARRIVAL DATE NOV G 1971

DIFFERENTIAL C_RECTION8

TOE ".1650 TRA ".3835 TC3 ".2435 BAU .0500

RDE -.3231RRA ,1150 RE3 ".3201FAU .18727

FOE -.8325 FRA .4443 FC-IS,50|I |IF 580

20[ ,362| BRk ,4OOl BC3 .4022 FIP 1451

LAUNCH DATE JUN 3 1971

HELIOCENTRIC CONIC

ML ISI,?4 LAL *DO

RP 210.4S LAP *1.00

RC 114.307 GL "12,88

PLANETOC[NTRIC CONIC

EARTH TO MAR8

180,45 ECC .19303 IHC 1.2948 VI 29.302

139.3D RCA 150.42 APO 222.38 V2 21.085

203.8? ZAC 94.64 ETC 577.73 LVI -|2.91

OLA "20.91RAL 321,17 RAD 6638.3 VEL 11,424 PTH 0,40 VHP 3.529 DPA -22.22 RAP 323.17 ECC 1.1715

L-! TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2308.?9 -1,03 61,74 173,15 137.55 14 40 3 1300.8 25.43 43.09

2173.98 3.22 47.24 178.00 liD.IS 15 57 13 1174.0 10.80 28.50

1857.69 8.93 25,8? 182.27 123.10 IT 39 29 857.7 21,64 4.74

1397.86 15.65 354.87 186.14 115,76 lg 58 37 397.9 24.92 331.31

JlOl.2? 20,56 335.19 188.36 !10.78 21 26 O 101.3 27.30 31O.O4

eIGO.3T 13.65 294.14 186.14 115.T6 24 0 51 5160.4 24.92 270.58

6102.53 0.93 292.70 182.27 123.10 23 51 10 5192.5 21.64 271.51

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 545.2 3GR 652.7 SG3 809.7 ST 18.? 3R 28.9 SS 24.3

RRT .0345 RRF .4943 RTF ,0783 CRT .YDI3 CRS -.GILT CST -,5272

3GB 106T,9 R23 .4872 RI3 .1034 LSA 39.5 NSA 14.3 3Sk 3.0

301 340.0 302 iSl.T THA 3.81 ELI 32.3 EL2 11.9 ALP 21.28

FLIGHT TIME 156,0D ARRIVAL DATE NOV 8 1971

DISTANCE 376,251 EARTH TO MARS

LOt. 251.79 VL 32.|92 GAL 3.00 AZL 91.27 HCA 12t.03 IMA 180.15 [CC ,19190 INC 1.2743 Vl 29.382

LOP 13,43 VP 23,414 GAP 8,16 kip 89,33 TAb 18,80 TAP 140,49 RCA 15D.43 APO 221.07 V2 2S.038

GP -5,50 ZAL 03.4S ZAP 124,01 IT8 183.72 ZA[ 155.00 ETE 251.82 ZAC 94,$0 [TC 277.$8 LVI -12,54

C3 ID.285

LNCM AZNTN

SO.DO

10.00

?D.DO

GO.DO

14,31

tOO,G0

riO,DO

OIWP[R[NTIAL

TOt -.IYi3 TRA ",3754

ROE ",Iris RRA .lilt

POE ",5402 FRA ,3113

lOS .ISIT IRA ,3135

VHL 3.207

LNCN TIN[

13 30 34

15 12 55

17 5 41

12 3O 32

21 IA 31

22 13 24

It I ?

CCNRECTIONI

TC3 -,5853 IAU ,OTll

RE3 ".31iS FAU .15401

PC'ti,3253 lip Ill

It3 *Ills P3P 1142

OLA "28.70 RAL 321.21RAO 0538.2 V[L 11,413 PTH 5.4T VHF 3.455 DPA -22.02 RAP 322,49 [CC 1.1423

L-I TIME INJ LAT INJ LONG |NJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2380.55 °1.30 01.78 173.03 137.55 14 35 24 IISg. S IS.IS 4§.74

tITS.IS 3.13 47,34 177.34 130.20 IS 56 It ItT6.t IS.Y? 25.60

1002,13 5,77 25,11 132,05 123.14 1T 37 43 802.1 21,50 5,OI

lilt,iS 19,24 339,i0 135.81 ItS,gO 10 54 4 4II,i 24.54 I}I.I3

IOTl,33 lO.II 333,$? 185,20 110,50 21 32 35 ?l,S |?.It IOl.2I

SITS,O? 11.24 2li,ll liD.it I|S,li 23 55 10 5174.I 14,Si |?I.91

OilS,GO I,?? 252,04 132.05 1|5,14 I3 49 14 |IS?,D ZI.SO ITS.R4

HIO-COURI[ EXECUTION ACCURACY DRIFT D[T(RMINAT|ON ACCURACY

JGT l?O,I 8DR 655.I lG3 527,7 3T 19.5 IR 28.7 II I4.l

RRT ,0113 RRF ,|lit RTF ,;,?l CRT ,7242 CRI ".Gilt (11 -.14|1

3Gi 1012,1 R23 ,4303 R13 .|34? LIA 5G,Y MIA |4,S $1A 5.D

801 174,| 5GI 550,0 THA 8,05 ELI $2,1 EL| lt,i ALP |1,34

LAUNCH OATE JUN 3 10T| _L|GHT TIH[ tlOoO0 AqRIVAL 0ATE NOV I0 |971

M|LIO¢|NTRI¢ ¢0N1¢ Oil?ANtE 310,41i EARTH TO NARS

RL Ill,T4 LAL o00 LOL l|t.TI VL |I.IYI OAL I.I1 AZL II,t! HCA II|,ll IMA II!.1| [¢¢ .15017 INC t,IS_! VI 11,311

RP I|D,?D LAP "toOl LOP 14,il VP I3,307 SAP ?,03 kIP 81,3I TAL 18,72 TAP |41,iS RCA 110,44 APO 2II,A! V! IS, DID

RC 111o410 OL "El,T4 OP "|,TI |AL 13,11 ZAP 1||,04 [78 233,|4 _A[ 114,01 [T[ IDO,IA ZAC 54,48 [TC 2?7,42 LV| "||.|S

PLAN|TOC[NTRIC CONIC

¢3 IDo113 VML 3o111 DLA "11,51 RAL 311,11 RAO 553I,| V[L 11,413 PTH 0,45 VHP 3,331 DPA -I3,03 RAP 321,YS [CC I.II?|

LN¢N AINTH LNCM TIRE L'I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH XNJ TIME PO CIT Y|M INJ 2 LAY |NJ 2 LONG

ID,OD 13 II II 1311,41 "1otl 52,01 1T2,24 137,5| t4 38 47 1301,4 15,3D 41,I1

iO,DD t| tl |0 ll?loS| 3o01 47,4T l??,?l 13D.II 15 55 5 It?l,3 28,01 11,11

?D,DD l? 4 44 10t?,40 0,3? |1o35 151,80 123,t9 |? 33 51 85T,4 2|.34 S.33

ID,O0 !S 25 41 |421,D| 14.0| 355,$4 185.51 116,23 19 49 27 425.0 24.34 333,2D

85,17 II I4 4 ID44,54 10,4i 331,00 500.D5 1IS,41 21 45 E8 44oS IT.D5 3D5,15

tO0,DD 22 I 32 0111o32 14,81 215,8| 185.51 116,23 23 II 42 5188.5 24.3d 272.45

tlO,O0 tl 4 ID 0252,21 1.57 2|3,2| 101,83 123,19 23 4? 33 5202.3 21,34 27i. II

O|_P[RINTIAL CCRR[CTION| MIO-COUR3[ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TD£ -.112D TRA -,3713 T¢3 ",5130 IAU .D080 8GT 552o9 OGR 001.2 303 9GB,I IT ll,S 8R 28,5 II 24,1

RD2 -;3140 RRA ,1|30 RC3 ".3880 _AU .2513| RRT .1401 RRF *5439 RTF .2T20 CRT ,?424 CRI ",558| ¢IT -.5143

rDE ".0004 FRA .0150 FC'I?,140| |IP i21 008 IIII,D R23 ,4501 R13 ,3510 L8A 40,D NIA 14.4 8iA 3,|

ID_ .3134 IRA .350| D¢3 .0533 FIP IGO? IGl 904,1 $02 645.3 THA 12,91 ELI 32.0 EL! 21,0 ALF 5I,DY
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 3 |t71 FLIGHT TIME 162.00 ARRIVAL DATE NOV 12 Ilil

HELIOCENTRIC CCNIC

RL 151.74 LAL .DO LOL 251.79 VL

RP 210.95 LAP -1.D2 LOP 15.97 VP

RC 118.637 6L -12.58 GP -5.93 2AL

PLANETO¢ENTRIC CONIC

C3 10,048 VHL 3.170

LNCH AZMTH LMCH TIME

50.00 23 56 17

SO.DO 15 17 45

TO.DO 17 2 42

80.OO 19 20 47

8?.39 21 39 4?

100.00 22 3 38

110.00 22 2 8

DIFFERENTIAL CCRRECT[ON6

TDE -.]848 TRA -.3589 TC3 ".6575 BAU .1054

RDE -.311[ RRA .1157 RC3 ",4277 FAU .20949

FDE -.6956 FRA .9425 FC-16,0498 BSP T14

BDE .3616 BRA .3771 6C3 .7844 FIP 1652

DISTANCE 384.593

3_.I67 GAL 2.94 AZL 11.23 H¢A 124.08 8NA

23.319 GAP 7.?1 AZP 85.31 TAL 18.71 TAP

15.i8 ZAP 120.05 ET$ 185.35 ZA[ 162.18 (T[

EARTH TO MARS

165.74 £CC .15555 INC 1.2515 V) 28.362

142.79 RCA 150.46 APO 221.01 V2 28.001

1g8.74 ZAC 94.39 [TC 277.25 LVI -11.77

DLA -28.39 RAL 3_1,$9 RAD 6638.1 VEL 11.406 PTH

L-] TIME INJ LAT

2393.52 -_.06

2182.2E 2,86

1873.47 8.34

1441.09 14.35

6284.30 20.38

6203.6D 14.35

6208.33 8,34

6,46 VHP 3.32z DPA -23.44 RAP 321.06 ECC 1.1664

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C3T TIN |NJ 2 LAT INJ 2 LONG

61.94 172.88 137.54 14 35 11 1393.3 16.20 45.91

4?.64 177,6| 13D,22 15 54 5 1162._ |8.55 26.99

26.72 181.72 123.24 17 33 55 873.S 21.15 5.70

357,42 185,23 116.47 19 44 48 441.1 24.02 334.21

305.31 18?.95 110.20 23 25 32 5284.3 26.90 280.16

296.70 I85,23 116.47 23 47 2 5203.6 24.02 273.48

693.54 161,72 123.24 23 45 3? 5208.3 21.15 272.52

MID-COURSE EXECUTION ACCURACY (_qBIT DETERMINATION ACCURACY

$GT 91D.5 SGR 668.D SG3 1012.4 67 2D.0 $R 28.3 S6 25.1

RRT .2064 RRF .3713 RTF .3638 CRT .7576 CRS -.gsgg CST -.5919

SGB 1129,2 R23 .4_37 813 ,4563 LSA 40.3 MSA 14.1SSA 3.1

66! 930.9 362 639.3 THA 16.63 ELI 32,8 ELI 11.3 ALF 37.$1

LAUNCH DATE JUN 3 1971 FLIGHT TIN( 164.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC DISTANCE 388.770 EARTH TO MAR8

RL 151.74 LAL .DO LO_ 251.?9 VL 3_.15? GAL _.93 AZL 61.21HCA 125.29 5MA 165.57 [CC .16909 INC 1.2093 Vl 2D.362

RP 211.20 LAP -.99 LOP 1?.OR VP 23.272 GAP 7.49 AZP 89.30 TAL 18.61 TAP t43.90 RCA 150.48 APO 220.66 V2 25,672

RC t20.636 GL -12.42 GP -6,13 ZAL 63.85 ZAP 118.04 [T6 163.13 ZAE 160.31ET[ 19?.54 2AC 94.30 ETC 277.08 LVI -11.37

PLAN£70CENTR|C CON|C

C3 9.63? VHL 3,|52 DLA -28.16 RAL 321.53 RAD l138.O V[L 11.403 PTM 6.46 VMP 3,_62 DPA -23.8? RAP 320.31ECC 1.16$$

LNCH AZNTH LNCH TIN[ L-| TIME INJ bAT INJ LONG INJ RT A8C ZNJ AZMTM |NJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

50.OO 13 57 40 2366.17 -2.20 62.05 172,65 |37.54 14 37 37 1396.2 16.07 48,03

80.00 15 16 35 2106.63 6.66 47,83 177.53 130._3 13 53 I t!86.3 10.36 2R.t|

70.00 17 O 39 |SID,4D 6,09 |7.09 161.69 123.30 17 31 56 880,4 20.93 6.1E

80.00 19 15 50 1456.62 13,81 3S0,35 104,26 116,71 16 40 ? 458.9 23.66 335,t6

gO.DO 21 40 § 62?0,66 |8,66 304,22 167.24 11t.61 23 24 45 5278.7 25.07 27D.63

IDO.OD 21 58 4| 62t6,43 13.67 667,63 184.99 116.71 23 46 21 5219.4 23.68 274.53

liD.DO 22 O E 6215,26 6.09 663,91 121,59 123,30 23 43 37 5215.3 20.93 2?E,D4

DIFFERENTIAL CCRRECTIONII NIO-COUR$E EXECUTION ACCURACY OII||T DETERMINATION ACCURACY

roe -.zooo TEA -.3388 ?C3 -,8314 lAD ,|266 6GT 663.0 8_q 671,7 $G3 1044.3 27 21.3'88 28.0 88 24.5

ROE -.3054 RRA .1176 RE3 -.4603 FAU .214?6 RRT .2703 RRF ,3923 RTF .4509 CRY .7789 CRS -.95|9 CIT -.5652

FDE -.8689 FRA 1.0172 FC-I8.7135 DiP 803 8GB 1190.6 823 .3635 813 .3339 LDA 40.2 HSA 14.5 IRA 3.1

6DE .3631 6RA .3771 6C3 ,9670 FIP 1752 861 1010.6 362 628.6 THA 17.36 ELl 33.3 EL2 11.2 ALF 54.7?

LAUNCH DATE JUN 3 1971 VLIGMT TIME |66.00 ARRIVAL DATE NOV IG 1671

H£LIOC[NTR|C CCNIC

RL 151.74 LAL *DO

8P 211.40 LAP -,05

RC )23.050 GL -||,24

PLANETO¢ENTRIC CONIC

C3 8.031 VNL 3.I33

LNCH AZNTN LNCH TIME

50.00 13 57 4

80.00 13 13 63

TO.DO 18 38 64

80.OO 19 10 34

90.00 21 23 44

lO0.OO 21 33 46

liD,DO 21 37 30

DIFFERENTIAL COqRECTION$

TOE -.208G TRA ".3508 TC3-1.0267 6AU *!306

ROE -.3007 RRA .ttSG RC3 -.4863 FAU .22131

FOE -.8684 FRA l.OG3O FC-16.4881 66P 943

DOE .35G0 BRA .3703 6C3 1.1430 FDP 1823

DIITANCE 39_.801 EARTH TO MARS

LOt. tit.f| VL 32.146 GAL 2,6D AZL 01,12 MCA I86.51 8MA 18S.42 ECC .18833 INC t.teeS Vl IR.31I

LO_ 16.30 vP 23.226 RAP ?._8 AZP 89,26 TAL 18,42 TAP 144,08 RCA 130,5D APO 620.34 VE 29,94|

GP -6.33 ZAL 64,D3 ZAP 116,03 ETJ 112.90 ZA[ 198.40 ET£ 190.SO ZAC 94.21ETC 274.91LVI -IO.G6

DLA -27.9| RAL 321.66 RAD 6636.0 VEL 11.369 PTH 6.43 VHP 3,20T DPA -24.2R RAP 319.53 ECC 1.1i1G

L-| TIME INJ LAT INJ LONG |NJ RT A68 INJ AZMTH INJ TIN( PO CDT TIM INJ 2 LAT INJ 2 LONG

238D,3| -2.35 62,18 172.84 137.53 14 3? 3 1399.3 16.92 46.17

2190.88 2.48 40.05 177.40 130.24 13 31 36 1190.9 18,17 29.45

1808.06 7.80 27.30 101.40 123.36 17 29 52 888.1 20.68 6.38

1473.20 13.37 359.30 104.77 116.95 19 35 27 473.2 23.32 336.33

1044.85 17.33 329.89 186.66 !!2.71 21 41 8 44.8 25.19 305.42

6235.71 13.37 298.38 184.77 116.95 23 37 42 3233.? Z3.3E 2Y5.81

6222.92 7.00 294.32 181.48 123,36 23 41 33 5622.9 20.68 273.41

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SGT iO43.O 8DR 018.0 563 lO81.G 8T EE.O 3R 27.? 83 64.3

RRT .3293 RRF .6162 RTF ._.78 CRT .7647 CRI -.9443 _l! -.10|8

SGO 1244.1 823 .3820 RI5 .lOSe LIA 40.3 MS& 14.6 IRA 3.I

SGi 1079,3 SG2 818.7 TMA 18.29 ELI 33.4 ELI 11.0 ALF 33.83

LAUNCH DATE JUN 3 1911 FLIGHT TII_ 148.00 ARRIVAL DATE NOV 14 10?1

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 211.73 LAP ",52

RC )25,302 GL -12.01

PLAN[TOCENTRIC CONIC

C3 g. T30 VHL 3,118

LNCH AZMTH LNCH TIME

SO.OR 13 56 28

SO.O0 13 14 14

?0.00 16 $6 0

80,DO 19 3 38

go.o0 21 12 8

ID0.00 21 48 50

110.00 21 56 34

OIFFERENTIAL CCRRECTION$

TDE -.2170 TRA -.3428 TC3-1.2159 BAU ,!729

ROE ".2958 RRA *1197 RC3 "*$3?0 FAU *22748

FOE -.8643 FRA 1.1124 FC-20,2401 68P 1108

BDE ,3669 BRA ,3631BC3 1.3292 FDP 18gD

DI3TANCE 327,137 EARTH TO NAR3

LOL 251.79 VL 32.140 GAL 2,87 AZL 81.16 HCA 127.72 8HA !i3.28 [CC .18766 INC 1.1630 Vl 26.362

LOP 16,51 VP 23,181 GAP 7.07 AZP 59,22 TAL 18,34 TAP 146,06 RCA 130,56 APO 220,06 VE ES,Dtl

GP "6.52 ZAL 64,25 ZAP 114,00 ET$ |62,73 ZAE 156.46 (TE 193.SR ZAC 94,I2 ETC 276.73 LVI -10.$3

OLA -2?,69 RAL 321.87 RAD 663?.g V[L 11,384 PTH 6.45 VHP 3,137 DPA -24.73 RAP 318.74 [CC 1.1601

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

24D2.9? -2,34 62.33 172.86 137,32 14 36 31 1403.0 |5,?4 46.34

21g6,12 2,26 48.30 177,46 13D.25 13 5D 5D 3196,1 37,96 29,73

1666,46 7,48 27,94 181,3g 123.42 17 27 44 896.3 20,42 ?,09

1489,97 12,83 ,26 184.37 137.18 28 3D 48 4_0,_ _.94 337.44

ID83,12 16,31 332.04 186.26 113.43 21 30 11 83.1 24.57 308.03

6232.46 12,85 299.55 184,37 117.16 23 33 3 3232.5 22.94 2?6,?1

6231.32 7,48 294.77 181,39 123,42 23 39 25 5231.3 20.42 273.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT !113,6 8DR 685.D $63 1117.5 ST 22.6 $R 27,4 36 24.2

RRT ,3855 RRF ,6393 RTF .5g5D CRT ,BOg1CRS -.3440 CRT -.6162

8GB 1307.4 R23 .3336 813 .6636 LSA 40.3 N$A 14.6 884 3.2

SG1 1157.4 SG2 608.2 THA 18.67 EL1 33.g EL2 10.3 ALF 31.72
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 3 16T1 FLIGHT TIN( !70.00 ARRIVAL DATE NOV 20 1R71

NELIOCENTRIC CONIC

RL 151,74 LAL .DO

RP 212.01 LAP -.66

RC 127,586 GL -11.86

PLANETO¢ENTRI¢ CONIC

C3 g.634 VHL 3.104

LNCH AZNTH LNCH TIN[

SO,DO 13 55 52

80.00 15 13 Q

70.00 16 53 48

80.00 19 1 S

90.00 21 2 24

lOO*OO 21 43 55

110,00 21 53 14

DIFFERENT ]AL CC_RECTION8

TOE -.2254 TRA -.3343 TC3"1,4140 BAU ,1967

RDE -,2909 RRA ,1210 RE3 -,5T67 FAU .23344

FOE -,8576 FRA 1.1616 FC'2D,9780 88P 1292

ODE .3680 BRA ,3555 BE3 1.5271 FSP 1952

DISTANCE 401,325 EARTH TO MARS

LQ4. 251.79 VL 32,134 GAL 2,64 AZL 91.14 HCA 125.92 8NA 185.19 [CC .18706 INC 1.1388 V! 2R.3SE

LOP 20,?2 VP 25.137 GAP 6.8? AZP 86.28 TAL !0,16 TAP 147,11 RCA /50.55 APO 219.83 V2 2s,seD

GP -6,72 ZAL G4,49 ZAP 111.96 ETS 192.51 ZAE 154.49 (TE 1g4,78 ZAC 94.02 [TC 276,$4 LVl -1D,10

OLA -27,42 RAL 322,06 RAG 6e5?.9 VEL 11.390 PTH

L-! TIME INJ LAT

2407.14 -2,75

2201.g6 1.99

1905.59 7,14

1507.19 12.31

1115.86 IS.41

6269,70 12.51

6240°44 7.14

6,44 VHP 3.1t0 OPA -25.16 NAP 317.93 [CC 1.1565

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62,51 172.90 157.52 14 35 59 1407.1 IS.S4 46.53

48,58 17?,45 130.26 15 49 42 1202.0 17.72 30,04

28.43 181.33 123.49 17 25 33 905,8 20,12 7.83

1.27 184.41 117,42 19 28 11 50?,2 22.54 330.56

334.02 185.95 114.01 21 21 0 115.9 23.99 310.28

500.55 184.41 117,42 25 28 25 5269.? 22.54 277.63

295.25 181.35 123,49 25 37 15 5240.4 20.12 274.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1194.6 $GR 692,7 $05 1152.5 ST 23.3 SR 27,1 69 24.0

RRT .4585 RRF .6624 RTF ,6533 CRT ,8225 CRS -.9393 CST -,6225

SGB 1380.9 R23 ,3080 R13 ,7120 LSA 40.3 MSA 14,7 SSA 3,2

$Gl 1245.0 $62 59?.4 THA 18.72 EL| 34.2 EL2 10.5 ALF 50,23

LAUNCH DATE JUN 3 1971 FLIGHT TIME 172.00 ARRIVAL DATE NOV 22 1971

HELIOCENTRIC CONIC DISTANCE 405.517

RL 151.74 LAL .00 L(_. 251.79 VL 32.128 GAL 2.80 AZL 91.11 HCA 130.15 6NA

RP 212.29 LAP -,85 LOP 21,93 UP 23,094 GAP 6.67 AZP 89.28 TAL 18,00 TAP

RC 129.850 GL -11.65 GP "6.92 ZAL 64.76 ZAP ID9,93 ET5 182.28 ZA[ 152,51 ETE

PLANETOCENTRIC CONIC

C5 9.542 VHL 3.089 DLA "27.13 RAL 322.51 RAD 6637.8 VEL 11.386 PTN 6.44 VHP 3,069 DPA -25.60

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

SO,GO 13 55 17 2411.82 -2.98 62,70 172,97 137.50 14 35 29 1411.8

60.00 15 11 45 2208.40 1.71 48.89 177,47 150,27 15 48 54 1208.4

TO.DO 16 51 24 1915,41 6,77 28.95 181.2g 123,56 17 23 19 915.4

80.00 18 56 10 1324.64 11.78 2.29 124,27 117,64 19 2t 55 $24.8

gO.DO 20 53 44 1145,68 14.57 335.81 185.69 114.51 21 12 50 145.?

100.00 21 39 2 6287.35 11,76 301.56 184.27 117.64 23 23 49 5287,4

110.00 21 50 50 6250.27 6.?T 295.77 181,29 123.56 23 35 0 5250.3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2330 TRA -,3250 TC3-1,6198 BAU .2211 SGT 1283.2 SGR 700.9 SG3 1186.0

RDE -.2857 RRA .1224 NC3 -,6174 FAU ,25910 RRT ,4868 RRF ,6844 RTF ,7027

_DE -.8441 FRA 1.2106 FC-21,6931 DIP 1497 SG8 1462.2 R25 .2854 RI3 ,7523

BOG .3886 6RA ,3473 BE3 1,7353 FSP 2008 SGI 1359,4 SG2 586.6 THA 18,58

EARTH TO MARS

185.10 ECC .18652 ZNC 1.1138 VI 29.362

148.15 RCA 150.57 APO 219.62 V2 23,846

194.05 ZAC 93.91 ETC 276.36 LVI -9,69

RAP 317.12 ECC 1,1570

INJ 2 LAT INJ 2 LONG

15.31 46.74

17.46 30.38

19.81 8.22

22.13 339,70

23.44 312.29

22.13 278.g8

19,81 275.04

ORBIT DETERMINATION ACCURACY

ST 23.9 SR 26.8 SS 23,7

CRT .8345 CRS -.9334 CST -.6283

LGA 40.5 NSA 14.? $9A 3.2

ELI $4.4 EL2 10.3 ALF 48,86

LAUNCH DATE JUN 3 1971 FLIGHT TI_q[ |74.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

RL 151.74 LAL ,00 LOL 251.76 VL

RP 212.57 LAP -,82 LOP 23.13 VP

RC 132.153 GL -11.43 GP "7.13 ZAL

PLANETOC£NTRIC CONIC

C3 9.455 VHL 3,075

LNCH AZHTN LNCN TIN(

50.00 13 54 41

e0.00 15 10 28

?O,OO 16 44 56

80.00 I8 51 17

90.00 20 45 46

100.00 21 34 G

110,00 21 46 22

Dir;£R[NT IAL CORRECTIONS

TOE -.2394 TRA ",3145 TC3-1,0312 |AU ,|410

ROE ",|SOS IRA ,1|3§ RC3 ".6598 FAU ,|4418

rOE -,0347 FRA !,2411 PC-82,4047 |lP IT2}

ROE ,368G ERA .3377 RC3 1.9465 PiP |034

DISTANCE 409.710 EARTH TO MAR8

32.124 GAL 2.77 AZL 91,06 MCA 131.35 SNA lOS,D3 ECC .10606 INC !.0880 VI 29.382

25.052 GAP 6.46 AZP 89.28 TAL 17.81 TAP 149,14 RCA 150.60 APO 219.45 v2 25.815

65.05 ZAP 107,89 ET3 182.05 ZA[ 150.50 ETE 193,30 ZAC 93.81ETC 276.17 LVI -9.22

DLA -26.82 RAL 522.57 RAO 6637,8 VEL 11.382 PTH 6,43 VHP 3.031DPA -26.04 RAP 316.29 ECC I,ISS8

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2417.01 -3,24 62,92 173,06 137.49 14 34 58 1417.0 15.06 46.97

2215.43 1.40 49.22 177,52 130,28 15 47 24 1215.4 IT.l? 30.76

1925.92 6,38 29.50 181,27 123.62 17 21 1 925.9 19.47 0.84

1542,91 11.19 3,32 194,16 117.8? 15 IT 0 542.9 21.$9 340.$7

11?3.?S 13.76 337.49 195,48 114.94 ZI 5 19 173.7 22.89 314.16

1017,59 11.18 324,89 194,|6 |17,87 21 51 G 17.4 2_.G9 $0|.24

G260,70 G,59 296.53 I|I,_T t23.62 _3 32 43 I_SO.O 19.47 tTS,GT

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT ISf?.G 8GR 710.5 363 1219.0 ST 24.4 SR 2G.4 l| 83,4

ART ,|3_3 RRF ,7U$| RTF ._,SO CRT .BASS CX| ",9211 CJr -.G$29

8GB 1650,0 R23 ,e131 RI3 ,TITS LIA 40,2 NIA 14.7 llA 3,2

SOl |439,| 36_ SYS.S THA 19,40 ELi 34.6 EL2 ID.D ALP 4T.GS

LAUNCH OATE dUN 3 16T1 FLIGHT TIM_ 179.00 ARRIVAL DATE NOV 26 1971

NELIO¢ENTRI¢ CONIC

RL IS1,74 LAL .00 LO_ 251.?9 VL

RP 212.80 LAP ",?G LOP 24,33 VP

RC 134.475 GL "11.|0 GP *?,34 ZAL

PLAN[TO¢ENTRI¢ CONIC

C3 G.371 VHL 3,Oil

LNCH AZMTN LNCH TIME

SO.DO 13 54 5

RO.OO 15 R G

70.00 18 48 24

GO.DO 19 48 26

SO,DO 20 36 IT

100.00 21 26 16

liD,DO 21 45 50

DIPPERENTIAL CCRRECTION6

TOE -.2437 TNA ".3014 TC3"2,D442 BAU .2?09

ROE -.2760 RRA ,1242 RE3 -.?059 FAU ,25066

WOE -.8377 FRA !.2775 FC-23,1591 DIP 1973

ROE .3682 BRA .3260 0C3 2.1627 FIR 20?3

OI|TANC[ 4|3,90? EARTH TO MARl

32.12| GAL 2.?3 AZL 91,06 HCA 13_.53 8MA 194,97 [CC .|8660 INC 1.0613 Vl |G.362

|3,010 GAP 6,29 kIP 89,|8 TkL 17,60 TAP |SO,t| RCA !S0,93 APO _i9.31 V| Z|,TG|

66.37 ZAP 103.66 IT8 161,80 Zk[ 141,49 [T[ |92,TB ZAC 53,99 ETC 276.08 LVI -O,Y?

OLA "26,49 RAL 322,04 RAO t63T,? V[L 1|,372 PTH 0,43 VHP 2,69? OPA "29,47 RAP 313,47 [CC !,i34|

L'! TIME INJ LAT |NJ LONG INJ RT A$C |NJ AZNTH INJ T|N[ PO CGT TIM [NJ 2 LAT INJ 2 LONG

2422.71 -$,63 13.16 173,17 137,46 14 34 27 1422.7 14,?S 4?,23

2623.08 1.06 46,59 177.38 15D.29 !S G6 12 1223.0 19.GG $1.18

1937.10 S.93 30.09 181,27 125.6g 17 19 41 937.1 16.10 9.50

1561,3? 10.59 4,38 194.07 118.06 19 12 2? 561,4 21.23 342.05

1200.67 13.00 339.06 185.31 11S,34 20 58 18 200,? 22,34 31S.94

!038,6S 10.39 325,?4 154,07 GIG.00 2t 46 34 33.8 21.23 303,42

6271.95 3,93 296,92 |91.27 123.69 23 30 22 3272.0 19,10 2T6,33

M|O-COURg[ EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

8ST t473.9 6DR 721.9 6G3 1234,0 GT 24.8 GR 26.1 85 23.5

RRT .5761 RRP .?284 RTF ,?844 CRT ,8355 OR8 -,9274 CGT -,8481

$GB 1541.0 R23 ,2415 RI3 .9194 LGA 40.3 MSA 14.S 65A 3.3

861 1540.g $G2 364.3 THA 18,30 ELI 34,? EL2 9.? ALP 46,G|

i659



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 3 IS?|

HELIOCENTRIC CONIC

RL 151.?4 LAL .DO

RP 215.tG LAP ".75

RC 156.814 GL -tO.R5

PLANEYOCENYRI¢ CONIC

C3 g.291 VHL 3.048

LNCH AZHTH LNCH TINS

50.00 13 55 29

60.00 15 ? 47

70,00 16 43 48

80.00 18 41 35

60.00 20 31 R

100.00 21 24 2?

110.00 21 43 14

FLIGNT Tilt[ l?S.0O ARRIVAL DATE NOV El 107_

DISTANCE 418.102 EARTH TO HAR$

LOt. 251.79 VL 32.118 GAL 2.Gg AZL 91.05 NCA 135.72 SNA 184.93 [CC .18532 INC 1.0338 Vl 29.$6Z

LOP 25,$2 VP 22.119 GAP 6.10 AZP 89.29 TAL 17.56 TAP 151.08 RCA 150.66 kPO 219;20 V2 25.74R

GP -?.55 ZAL 65.71 ZAP 105.84 ET$ 161.55 ZA[ 146.47 [TE 192,22 ZAC 93.5? [TC 275.79 LVI -S.51

DLA -21.15 RAL 5Z3.1S RAO S637,? VEL 11.375 PTN i,A5 VNP 2.DD? DPA -26.91 RAP $14,$5 ECC 1,|52R

L-I TIN[ |NJ LAT INJ LONG |NJ RT ASC XNJ AZNTN |NJ TIME PO CST TXM |NJ 2 LAT INJ 2 LONG

2420.96 -3.84 63.42 173.31 137.46 14 33 58 1429.0 14.47 47.51

2231.31 .TO 49,98 177.67 150,30 15 44 59 1231.5 16.52 37.59

1949.01 5.S0 30.?2 181.30 123.76 l? 16 17 949.0 18.7! 10.20

1580,36 9.96 5.45 184.02 /18.29 19 ? 55 580.4 20.?5 3A5.25

1227.00 12.22 340.D3 ID5.ID 115.?0 20 51 36 22?,0 21.78 517.67

1054.83 9.98 326.82 184,02 118.26 21 42 2 54.8 20.7S 504.$2

6283.8? 5.50 297.55 181.30 123.76 23 27 58 5283.9 18.7! 277.03

OIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY CItBIT DETERMINATION ACCURACY

TOE -.2554 TRA -.2959 TC3-2,30|5 BAU .3DOS SGT 1607.2 SGR 72?.3 SG3 |270.4 ST 25.8 SR 25.5 SS 22.1

ROE -.2681 RRA ,1280 RC3 -.7332 FAD .25255 RRT .6056 RRF .7440 RTF ,8048 CRT .8630 CRS -.9019 CST -.$072

FOE -.7565 FRA 1.3811 FC-23.5332 B8P 2164 6GB 1764,1 R23 ,2379 RI3 ,6357 LSA 39.6 NSA 15.1SSA 5.3

6DE .$703 ERA .3224 BC3 2.4173 FSP 2174 SG! |674.4 SG2 555,3 THA 17.29 ELI 35.1 EL2 9.5 ALF 44.61

LAUNCH DATE JUN S 1971 FLIGHT TIM(: IBO.DO ARRIVAL DATE NOV 50 1971

HELIOCENTRIC CONIC DISTANCE 422.300 EARTH TO MARS

RL 151.74 LAL .DD LOL 251.73 VL 32.117 GAL 2.65 AZL 91,01HCA 134.91SNA 184.91 [CC .18504 IN¢ 1.0050 V! 29.382

RP 213.46 LAP -.7| LOP 28.71 VP 22.929 GAP 5.92 AZP 89.29 TAL 17.11 TAP 152.03 RCA 150.69 APO 219.I2 V2 25.714

RC 139.171GL -10.68 GP -7.76 ZAL DS.DD ZAP 1Q1.84 ETS 181.29 ZA[ 144.45 [T£ 191.71ZAC 93.45 ETC 275.60 LVI -?.RS

PLANETOC(NTRIC CONXC

C3 9.214 VHL 3.036 DLA -25.76 RAL $23.46 RAD 663?.S VEL 11,3?2 PTH 6.42 VHP 2.94! DPA -27.34 RAP 313.83 [CC 1.1515

LNCH AZNTH LNCH TXHE L-I TIME INJ LAT |NJ LONG INJ RT ADC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 IS $2 §! 2435.73 -4.12 QS,?O 173.46 137,44 14 33 27 1435.7 14.14 47.$1

60.00 15 6 23 2240.15 .31 50.40 1?7.78 130,30 15 43 43 1240.2 16.15 32.05

?0.00 16 41 9 1961,56 S,O3 31.58 18t,35 123.85 17 13 50 961.6 18.29 10.94

eO.OD t0 36 45 1599.?1 9,36 6,55 Is3.g8 118.45 lg 3 25 59g.? 20.25 344.45

gO.DO 20 24 19 1252,00 11.46 342,13 IS5.08 116,03 20 45 12 252.S 21.21 319.35

lOS.D0 21 19 37 1074,18 9,36 327.92 185.g8 118.48 21 37 31 74.Z 20.26 305.84

110.00 21 40 35 1008.38 5.03 320.30 181.35 123.83 21 57 25 8,4 18.29 2gg.o5

DIFFERENTIAL CCRRECT|ON8 MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

TDE -.2615 TRA -.2046 TC3-2,5444 BAU ,3279 8ST 1727.9 DGR ?37.0 603 1294.1 ST 25.3 SR 25.0 SS 21.4

RD[ -.2617 RRA .1302 RC$ -.7806 FAU ,25311 RRT ,6585 RRF .7622 RTF .8279 CRT .D?O3 CRS -.8857 CST -.S602

FD[ -.7145 FRA 1.4415 FC-24,0627 DiP 2407 6GB 1076.5 R23 .226? RI3 .8522 LSA 39.2 NSA 1S.E SSA 3.3

BD[ .3595 BRA .3131BC3 2.6814 FDP 2221 SG1 1797,S 882 545.3 TNA |6,82 ELI 35,E EL2 9.2 ALF 43.3|

LAUNCH DATE JUN 3 I9?l PLIGHT TIME 162,00 ARRIVAL DATE DEC 2 tR?|

H[LIOC[NTRIC CONIC DISTANCE 423.493 EARTH TO NARD

RL 151.74 LAL ,OO LOt. 2ll.?l VL )2.11i SAL 2.SI AZL 90.95 HCA tSO.|O INA |$4.90 [CC .IS4S| |NC ,9752 V| 29,312

RP 213,?7 LAP -.iS LOP 27.30 VP 22.809 GAP 5,74 AZP 89,30 TAL 18.85 TAP 152,95 RCA 150,72 APO Eli. O? V2 ES.RRO

RC 14t.S45 GL -|0.41GP -7.95 ZAL 6G.45 ZAP 99.85 ITS ISI.DZ ZA[ 142.44 (TE 191.23 ZAC 95.31ETC |?5.42 LVI -7.40

PLANETOCEN?RIC CONIC

VHL S,OZ3 DLA -25,3D RAL 325,80 RAD 8137,i V[L 11.568 PTH D,42 YHP 2,919 SPA "27.77 RAP 313.02 ECC 1.1504

LNCN TIME L-! TIME INJ LAT XNJ LONG |NJ RT AIC INJ AZMTN INJ T|NE PO CST TIN |NJ ELAT INJ 0 LONG

13 52 13 2443.04 -4,55 64.01 173.64 137.41 14 32 56 1443.0 13,79 40.14

19 4 SS 2245.6| -,it SO,SO 177,91 150.30 15 46 26 1249,6 |5.75 30,54

IS )S 25 1674,77 4,53 52,08 IS1.41 123,59 t? 11 20 974.0 17,85 11.70

so 31 SO IOIS.S! S,?t T.60 183.07 ItS,G? 18 58 55 SI9.S 19.?4 345,?E

tO 17 43 1271.35 ID,Si 345.42 JOB,OR Ill.34 tO 35 I 278.3 |0.S3 3El,O0

21 14 4? 1003.00 l.?l 3tO,D3 183.97 ItS,if |I 33 l 94.0 tO.?4 507.00

C3 9.141

LNCH AENTH

SO.DO

lO,OO

70.00

S0.D0

gO.O0

SOD,DO

110,00 RI 3? It 1021.50 4.13 328,00 10t,41 ItS.Ot tI 14 33 Et.S I?.e5 SOD,SO

DIFFERENTIAL CClIRECTIOM| RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE -.Ill! ?RA -,l?10 ?CS-E,TS4| lAD ,3510 IG? tllS,5 IGR 747.3 $83 I3|l,l ST 0l,l 8R |4,S IS 00,?

R0t ".|lit IRA .till ReD -,8||6 PAU ,||8|8 RRT .SITS RRF ,778S RT? ,E,74 CAT .OTIS CRS -.SIS0 Cit -,S011

FOE -.Sl?l RRA l,ilil FC-I4,SDST lip Ill? IGI 1858,0 RI3 ,tI?t RI3 ,ll?l LIA 31,? NIA 8S,3 IRk S,4

IDE ,Sill IRA ,3034 8{8 I,l|ll PIP Ill| IGI IIl5,l IG! 13i,4 TNA |I,S? ILl $1,2 ILl I,D kLF 41.1l

LAUNCH DATE JUN ] llTI FLIGHT T|M[ t84,00 ARRIVAL DATE DEC 4 till

HELIOCENTRIC CONIC 0ISTANC[ 4SO.BiB EARTH TO MAR1

RL 111,?4 LAL ,00 LO_ ll|,?l VL It,Ill tkL l.ii AZL IO,i4 HCA liT,JR iMA li4,lO ICC ,10484 INC ,044l VI IS,ill

RP lt4,Dl LAP ",14 LOP ll,Dl VP ll,14l BAP l,|? AlP ll.i| ?AL ll,l? TAP |13,11 RCA I|D,?I APO ill.04 Vl !1,141

Re 145,111 GL -ID.|| GP -I,ID IAL BI,ID lAP 17.18 ET| tSD,?4 ZAE 145,43 [TE liD,?8 IAC 15,1? [TC I?S,I$ IV1 -1,14

PLANETOC[NTRlC CONIC

C3 R.O?| VNL 8,DII DLA "|4,63 RAL $|4,18 RAD 8137,B VEL 11o3|B PTN |,4| VNP l,lii OPA -21,11 RAR 311.11 [CC 1,1413

LNCN AZMTH LNCH TIRE L'I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH XNJ TIME PO ¢iT T|M INJ | LAT INJ 2 LONG

SD,O0 t) II 31 |4SO,DD "4,$4 04o34 I?3,$3 |3?,38 14 3| 25 |450.S 13.40 4S,4R

SO.O0 I1 $ ES 225|,?0 ",55 $1.34 |?8,05 150.33 15 41 S 125R,? 15,34 S$,05

70,00 16 31 ]? 1988.DS 4,DD 32,81 Ill.SD !|5.15 |? 8 41 SSS.? 17,SR 1|.$1

80.03 18 2? R 1139,?? 8,05 I,DD 1SS.S5 118,$5 18 54 25 $35,8 IS.20 541,98

90.00 20 11 tR t303.?R S.92 345.05 184,90 !16,62 20 33 0 305.S E0.04 522.$3

IOO.00 21 9 57 1114.24 8.05 330.17 ID3,g8 118,85 21 28 52 114.E IR.20 SOS.IS

113,00 11 35 3 1035.4R 4,03 521.72 IS1,50 123,35 21 52 lg 35.5 17.38 501.d2

OIFFER[NTIAL CCRRECTION| MXD-COURDE [XECUT|ON ACCURACY OADIT DETERMINATION ACCURACY

TOE -,t?DO TRA -,RODS TC3-3.0502 8AU ,3545 SGT ISS4.5 SGR ?5?,9 883 |334,2 ST 2?.1 SR 24.D G$ 23.0

ROE -.2453 RRA ,1550 RC3 -.D543 FAU .25173 RRT ,6544 RRF ,7355 RTF ,8556 CRT .PDED CRG ",S4Z? CST -.5412

FD[ -.$154 FRA 1.5551 FC'24.D??2 BSP 2513 SGO EI24.3 R25 .2333 R!3 .DStl LDA 35.2 MSA 15.5 RSA S.4

DD[ ,$885 BRA ,2634 SCS 3.7703 FDP 2232 DGI 2055.2 $82 525,D THA 15.12 EL! 35.1 EL2 S,? ALF 41,OR

1660



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE JUN 3 1971

HELIOCEMTN|C CONIC

RL 151,?4 LAL .DO

RP 214,$9 LAP ",SO

RC 142,$44 GL -8,80

PLANETO¢ENTNIC ¢0NI¢

C3 9.DOS VHL 3*051

LNCH AZNTH LNCM TINt

50.50 13 SO $0

60.00 55 I 52

70.00 t@ 52 45

80.00 18 22 15

90.00 20 4 58

tOO.DO 21 5 7

!10.00 21 32 II

FLIGHT TIME 18@.00 ARRIVAL DATE DEC i 19?1

DISTANCE 434.098 EARTH TO HARS

L04. 251.79 VL 32.It? 6AL 2,S2 AZL SO,91 HCA 138.47 INk 104.81 [CC .16451 IMC .RlIT Vl 29.342

LOP 30,26 VP 2|,811 RAP 5.40 AZP 89.32 TAL 16.28 TAP 154,75 RCA |5O.Tg APO 219.05 V2 25.SON

GP -8.42 ZAL S?,34 ZAP 95.94 ITS 180.46 ZA( 138.43 ETE 180,33 ZAC 93.02 ETC 27S.OS LVI -8,48

DLA -24,49 RAL 324,53 RAD 6637,S V[L |!,383 PTM S.42 VMP 2,083 DPA -2R.SI RAP 31i.44 [CC t.1482

L-I TIN[ INJ LAT |NJ LONG INJ AT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2456,53 -3.36 @4.70 174.05 137.35 14 31 49 1459.3 12.89 48,68

22T0,41 -1.02 51,85 178,22 130.29 15 39 42 1270,4 14.89 33.82

2003,23 3.45 33.5? 181.60 124.00 17 6 8 1003.2 16.88 IS.34

1660,51 7.37 R,96 184.01 119.92 18 49 58 660.5 18.63 348,26

1526.24 9.34 346,55 184.96 116.88 20 27 T 529.2 19.43 324.24

1134.96 7.37 331.33 184.0! 118.02 2| 24 2 155.0 18.63 309.65

1050.05 3.45 522,49 181.60 I24.OO 21 49 41 5O.O 16.88 302.26

DIFFERENTIAL CCIqR£CTIC)NS

TD[ -.2722 TRA -.2470 TC3-3.3104 BAU .4153

ROE -.2414 RRA ,13?3 RC3 -,90T@ FAU ,26404

FOE -.5644 FRA 1.6077 FC-25,3852 BSP 3177

SO[ .3639 IRA .282@ BC3 3.432@ FSP 2314

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 2110,1 3GR 769,5 563 1331,4 ST 27.3 52 23,5 58 19.S

RRT .7195 RRF .8118 RTF .8779 CRT .8868 CR5 -.8159 CRY -.$122

868 2253,5 223 .2015 213 .8930 LSA 37.6 MSA 15.5 SSA 3.4

SGI 2193,6 362 516.0 THA 15.53 ELI 33.0 EL2 S.5 ALF 40.15

LAUNCH DATE JUN 3 1971 FLIGNT TIME 188,00 ARRIVAL DATE DEC 8 1971

HELIOCENTRIC CONIC

RL 151.74 LAL .OO

RP 214.7E LAP -,57

NC 140.770 GL -@.4@

PLANETOCENTNIC CONIC

CS 8.942 VHL 2.990

LNCH AZNTH LNCH TIME

50.00 13 50 5

60.00 15 O 14

TO.DO |6 29 47

8O.O0 10 17 23

RO,O0 tR SO 49

tOO,DO 21 O 1S

lID,DO 21 29 I4

DISTANCE 433,099 EARTH TO MAR8

L(X. 251,?S VL 32,119 GAL 2.47 AZL 90,88 HCA 139.65 8MA 184.94 ECC .18443 INC .8777 Vt 29.S@2

LOP 31.44 VP 22.772 RAP 5.23 AZP 89.33 TAL IS,DO TAP 155,62 RCA 150.83 APO 218.04 V2 25.573

GP -8.@5 2AL S?.8O ZAP 94.02 ITS IOO,|S ZAE 138.44 ETE tSS.g| ZAC 92.86 ETC 274.8T LVI -6.01

DLA -24.01 RAL 324.91 RAD @637.5 VEL 13.3@0 PTH 6.4t VMP 2.070 DPA -29,05 RAP 315,@8 [CO 1.1472

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2468,33 -5,82 63,08 1?4,28 137.50 14 31 13 1468.3 |2.54 49,2@

2281,78 -1,52 52.39 178.40 lID,28 15 38 16 1281.8 14.42 34.20

2018,48 2,87 34,37 181,72 124.05 ST 3 26 1018.5 18,3@ 14.22

1681,74 8,$6 11.15 t84,07 119.17 10 45 25 6SI,T 10.54 349.5@

1354,79 8,55 345,01 |84,95 117,12 20 2| 20 354,8 IS.80 325,R|

1158.21 S,@S 352.91 184,07 119.17 21 tO 31 155.2 10.04 310.03

IOiS.2S 2.87 323.20 181.72 124,05 21 43 59 IS,3 10.36 303,|3

DIFFERENT IAL C¢RNECT|ONS

TOE ".2T28 TRA -,2510 TC5-3.5710 DAU ,4410

NOt ",2311 NRA ,1511 RC5 *,Sift PAU ,11?!3

POE ".141S PRA I.lil? fC-l|,17|4 lip 3414

DOE .Silo iRA .l?O0 lC$ 3.1970 PIP 2303

LAUNCH DATE JUM 3 |S?|

HELIOCENTRIC CONIC

NID-COURIE EXECUTION ACCURACY _IIT DETERMINATION ACCURACY

8GT 2|lI,S 8_ 784.S $G3 13?2.0 IT 87.3 IR 23.0 IS IS,D

RRT ,_12 RRP ,ills RTP .0930 CRT .5522 CR3 -.104I CIT ",lDl|

ODD |)84,4 R|3 ,1901 R|3 ,90|8 LIA 37.2 M|A ||,4 $8A 3.4

|GI |IlO.| 858 §O|,t THA IS,30 ELI 34.? [L8 0,8 ALP 35.5|

PLIGHT TIME 1|0,00 ARRIVAL DATE OEC SO 1571

DIOTAN¢[ 443,88S EARTH TO MARl

NL |51.T4 LAL *DO

RP 2/9*04 LAP -.53

RC 191.21| 6L "9,11

PLANETOCENTNIC CONIC

CS 8,812 VHL 2.980

LNCH AZMTH LNCH TIME

DO.DO 15 45 18

SO,DO 14 38 32

TO,DO II 21 49

NO,DO 12 I| 29

SO.DO IS |2 37

tOO.DO 20 53 21

liD,DO 21 28 t2

DIFFERENT IkL CCmRECTIOM8

TOE ",273R TRA -,2182 TC3-3.OSI?IAU ,4785

ROE ".2250 RflA ,t434 Re3 ",5508 FAU ,2SSOS

POE -,4307 PRA 1,7314 PC-IS,|3|3 B|P 3T09

SO2 .3530 ERA .2SIT |C3 3.5771 PIP |3S$

LOt. 251.70 VL 32.181GAL 2,48 AZL 90.04 MCA 140.58 SMA I54.DT 8CC .15440 INC .8424 Vl 20.382

LOP 32,$2 VP 88,734 6AP 5,OS kZP 89,3| TAL IS,S@ TAP 156,48 RCA I3O,SS APO |tg,O8 V2 23,330

6P -8.80 ZAL SO,SO ZAP OR.a3 ETa tT2.5S ZA[ 134.47 ET2 105.57 ZAC 92.@9 ETC 2T4,?D LV! -5.58

DLA -83,51RAL 385.32 RAD 5537,9 VEL II,31T PTH 1,4l VHP 2,051DPA -29.44 RAP 309,85 [CC I.t4@t

L-I TiME INJ LAY |NJ LONG INJ RT A8¢ INJ AZNTN INJ TIME PO CiT TIN INJ 2 LAY INJ | LON6

8477,95 -1,30 IS,49 174.53 137,23 14 50 31 1478.0 12.07 49,10

8823.0$ -8.06 |2,57 ITO,5D 230,26 IS 55 45 |893.0 13.91 34.02

2034.48 2.25 35,80 llI,2T 124.05 IT O 40 I034,3 |3.80 13,23

1703.90 9,94 38.36 184,14 129.32 18 40 53 703.6 t7,43 350.89

1300.65 7.54 349.40 155,02 117.34 20 15 37 380.6 10.14 527.4T

1170,05 5,54 333,73 184,14 118,32 81 14 55 t?8.t 27,43 312.26

1001.50 2,85 384,18 181.5? 124,05 21 44 t3 81.3 11.80 304,04

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

56T 2199.7 5M ?52.2 5G3 1375.7 8? 27,4 IR 2|.2 SI tT,i

NET .TED| RRF ,0353 RTF ._d7| CRT .5J30 OR| -,72S| CJ! ",4UIJ

8GB 2187,1R83 .1939 RI3 ,5033 L|A 30.0 NIA li,O IIA |.l

8Gt 8477.4 SG8 497.2 THA 14,TI [LI 34.4 2L2 8.0 ALP 38,87

LAUNCH RAT2 JUM 3 1571 PLIGHT TIME 102.00 ARRIVAL DATE DEC 12 1ST1

MELIOCENTNI¢ CONIC D||TANC[ 44?,454 EARTH ?0 MARS

RL |$|,T4 LAL ,00 LOL 881,71 VL 38,184 GAL 8.3T AZL 90.81 MCA 14|.95 |MA |5|,52 [CC ,t$44! INC .ROt4 Vl 2R.352

RP 215.3T LAP -,nO LOP 33.?S VP 8|,$55 GAP 4.50 AZP $9,37 TAL IS,33 TAP !S?.35 RCA 150.95 APO 219.14 V2 25,429

RE 153.@69 6L -8.?4 GP -S.13 ZAL 95.50 ZAP R0.25 [73 t?g.55 ZA[ 132.$3 [T[ 159.21 ZAC 82.52 ETC 2?4.34 LVI -5.10

PLANETOC2NTR|¢ CONIC

C3 8.821 VNL 2,971 OLA -28,$8 RAL 381,T3 8AO |137,4 V[L !1,$$8 PTH S,41 VNP 8,883 DPA -29,55 RAP 309,24 [CC I,IA$2

LNCM AZMTM LNCN TIME L'I TIME INJ LAT |NJ LONG INJ RT A8C INJ AZNTN INJ TIME RO CST TIN INJ 2 LAT |NJ 2 LONG

30.00 13 43 2? |438,83 -@,@1 $5,92 174,79 137,20 14 28 55 1498.2 11,39 55.15

80.00 14 58 45 230@.@0 -2.62 33.58 178,81 135,23 13 35 11 1306.6 13.3T 35.48

?0.00 18 23 ST 2051.25 1.82 39,DS 182.02 124,12 18 ST 42 1051.2 15.22 I$.0T

80.00 18 T 33 1725.R@ 5,18 13.@0 184.24 !19,44 IS 36 18 726,0 16,78 332,25

10.00 19 46 51 1406,75 6,?2 355,g6 185.08 |1T,53 20 g 5? 456.8 17.47 322.08

100.00 20 50 23 |200,45 5.18 334.g? IS4,24 1|9,44 21 10 25 200.4 IS.T9 313,$1

110.00 21 23 4 1093,52 1,62 324,gs 182.02 124,12 21 41 22 98.0 IS.22 S04.gt

DIFFERENTIAL CCRR[CTIONS NID-COUR5E EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TOE -.2718 TRA -.2035 TC3-4,1254 BAU .50IS $6T 2542,4 $_ 904.2 $63 1381.0 8T 27.2 $R 21,5 SS 17,2

RD[ ".2175 RRA .14@4 RC3-t.0330 FAU *26236 RRT ,77g3 RRF .8529 RTF ,g059 CRT .8943 CRS -.6651 CST -.32T9

FOE -.$545 FRA 1.7863 FC-26.1297 B3P 3884 SGB 8666,6 225 .1910 213 .9181 L3A 35.0 NSA IS,2 SSA 3.5

BOG .3479 @RA ,250? BC3 4,2525 FGP 2382 SGI 8621.4 $62 488.8 THA 14.36 ELI 33.8 EL2 ?,? ALF 37.55

1661



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE JUN 3 It71 FLIGHT TIN[ ll4.OO ARRIVAL OATE DEC 14 li_l

HELIOCENTRIC CONIC

RL 151.74 LAL .DO LO(. 8Sl.?t VL

RP RI9.?I LAP ".48 LOP 34.88 VP

R¢ 158.t43 $L -8.34 GP "8.38 ZAL

PLANETOCENTRIC CONIC

C3 8.?71 VHL 2.952

LNCH AZNTH LNCH TIME

50.00 13 4? 32

G0.00 14 54 52

TO,GO 16 20 23

80,00 18 E 35

90.00 19 40 25

IOC.00 20 4S N4

110.00 It [8 SO

DIFFERENTIAL CCRR[CTION8

TOE -._688 TRA -.liT8 TC3"4,4044 lAD ,$S|7

ROE ".2082 RRA .14R6 RCS-I,0?GR PAU .Z$644

rOE -.28R4 PRA 1.838D PC'2$.ERI[ BRP 4287

80[ .3402 RRA .|388 BCS 4.5342 PRY 2388

DISTANCE 481.8t2 EARTH TO MARS

32,197 GAL 2.32 AZL 80,?? HCA 143.18 8HA 181.08 £CC .18446 INC ,7842 VI 29.382

|2,859 GAP 4.74 kiP Bg,sg TAL 14.98 TAP |15.14 RCA 150.94 APO 219.2t V2 25.481

69.33 ZAP M.4S ST8 1Tg.23 Z_ 13D.80 EYE 188,8T ZAC 92.32 ETC 2?4.58 LVI -4,84

OLA -22,42 RAL SES. t5 RAG 4837.4 VEL 11,353 PTM 8,4! VNP 2.84N DPA "30.25 RAP 308,17 EcC 1,|444

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

1449.15 -T.36 66.38 [TS,DY 137.14 14 29 11 1499.1 11.02 50.61

2320,08 -3.21 54.22 179.04 130.19 15 33 32 1320.1 12.80 38.15

2068.87 .95 36.gg 182,20 124.14 16 54 52 1068.? 14.61 17.05

1748.97 4.42 14.17 [84.35 119,31 lS 31 42 Tdg.O 18.12 353.41

1433.25 5.89 392.46 185.18 [17.71 20 4 19 433.2 16,77 330,71

1223,44 4.42 338.24 184.35 119.38 21 S 48 223.4 18.12 318,00

1113,49 .45" 321,81 182.2D 124,14 21 38 23 113,5 14.61 305.9?

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 2648,8 SGq 817.7 863 1887,1 ST 28.4 RR 20.8 88 J8.Y

RRT .7964 RRF ,ReS4 RTr .St30 CNT .iSiS ERR -.5984 CIT -.2SSY

SOD 28[D.4 R23 .1884 R13 .DEED LIA 34,0 HIA 18.4 88A 3,$

481 2788,[ S62 48D,[ THA 14.05 EL! 33.2 EL2 Y.5 ALP 34,91

LAUNCH DATE JUN 3 1971 PLIGHT T[I_ 194,00 ARRIVAL OAT( DEC 18 1471

HELIOCENTRIC CONIC

RL 151.74 LAL .OO

RP 216.04 LAP ",42

RC 158.$3| GL -7.91

PLANETOCENTRIC CONIC

C3 8.721 VI'tL 2.953

LNCH AZNTH LNCH TIME

50.00 18 44 33

60.00 14 32 53

70.00 16 17 2

80.00 17 S? 28

90.00 19 34 20

100.00 20 40 20

I10.00 21 15 29

01FPERENT IAL CORRECTION4

TD£ -.2828 TRA -.1708 TC3-4,4839 BAU .5814

RDE -*2002 RRA .1552 RC3"1,1190 FAU .2656[

FD£ -.1981 PRA !,8958 PC-26,3682 BRP 4534

BO£ .3302 ERA .2295 8C3 4,8157 rRP 2397

DISTANCE 495.887 EARTH TO MAR8

L¢X. 231.79 VL 32.131 GAL 2.26 AZL 90.73 HCA 144.$2 SNA 185.14 ECC ,18454 INC .7232 VI 24,142

LOP S$.11 VP 22.822 GAP 4,38 AZP 89,41 TAL 14.63 TAP 158.95 RCA 150.97 APO 219.31 V2 25.424

SP "9.64 ZAL 69.84 ZAP 86.$8 ETR 178.90 ZAE 128.70 ETE 168.54 ZAC 92.12 (TC 274,23 LVi -4.18

DLA -21.82 RAL 324.38 RAD 663?.4 VEL 11.350 PTH

L-I TIME INJ LAT

2310,75 -7.43

2334.32 -3.83

2004.95 .28

1772,64 3.62

1460.21 3.01

1247,11 3.62

/133.77 .25 +

6.40 VHP 2.847 DPA "30.88 RAP 307.92 EC¢ 1.1435

INJ LONG ZNJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

68,86 175.31 I3?.OT 14 28 24 1S10.0 10,43 51.11

54.91 179.29 I10.15 15 31 44 1834.3 12,20 38,84

$7.94 182,36 124,15 16 51 49 1087.0 13,96 18.07

16.1R 184.49 119,66 18 2? 1 ?72.6 15.42 355.04

353.98 185.26 117,87 lg 58 40 480.2 18,04 332.38

337.55 IR4,4g 119.66 21 l ? 247.1 15.42 318.41

326.86 182.31 124,15 21 35 22 133.8 13.98 308,89

MID-COURSE EXECUTICN ACCURACY OAOIT DETERMINATION ACCURACY

SGT 2635,4 SG_ 890.8 663 1388.8 ST 26.4 SR 20,0 83 16,4

RRT ,8118 RRF .6769 RTF ,9185 CRT .8961CRS -.5105 CST -.15N8

S$B 2954.7 R23 .1885 RI3 .926? LSA 32.R HSA 18.7 3SA 3.8

8GI 2916.7 SG2 471.9 TMA 18.74 ELI 32.3 ELI ?.3 ALP 38.38

LAUNCH DATE JUN 3 1971 FLISHT TIME 19R.00 ARRIVAL DATE 0E¢ 18 1971

HELIO¢[NTRIC CC_IIC

RL 151,?4 LAL .00

RP 218.39 LAP ".38

RC 181.134 GL -7,48

PLAH(TOC[NTRIC CONIC

C3 9,873 VHL 2.945

LNCH AZMYN LNCH TIME

50.00 13 45 28

60.00 14 50 48

70.00 18 13 34

10.00 17 52 18

90.00 18 28 12

IOO.O0 NO 35 I0

|10.00 21 13 O

DIPPERENT IAL C_qRECTIONR

TOE -.2S4T TRA ".1939 YCS"4,SRSN IAU .5913

ROE ".1903 RRA .156R RC3"1,1622 PAU ,|6442

FOE -.1018 FRA 1.9455 PC-|6.3934 SIP 4811

SOl ,3182 BNA .2193 |C3 5,0R94 PIP 2304

DISTANCE 460,0R2 EARTH TO MARS

LOW. 291.74 VL 32.136 GAL 2,El AZL 80,|8 HCA |45.46 8HA 185.EI [CC ,18467 INC ,6819 VI 28.382

LOP $7.27 VP 22.586 GAP 4,42 AZP 89.44 TAL 14.26 TAP 158.T4 RCA 151.01 kPO 219.42 V2 25.385

SP -9.9| ZAL 70.46 ZAP 84,94 ET8 178,55 ZAE 126,89 ET[ 181.23 ZkC 91,90 ETC 274.08 LVI -3,13

DLA -21,20 RAL 321.02 RAG 6637.4 VEL !1.348 PTH 6.40 VHP 2.848 OPA "3t.06 RAP 307.31

L-I TINS XNJ LAT [NJ LONG [NJ RT ARC |NJ AZNTH INJ TIME PO CRY TIM INJ 2 LAT

2523,D6 "8.85 67.40 173,68 136,96 14 2? 32 1323,1 9,84

2349,36 04.49 35.63 179,55 130.09 15 29 57 134g.4 11.5_

2106,08 -.48 38,94 182.58 124,13 16 40 40 1106.1 13.28

1797,04 2.80 17.52 184.84 119,74 18 22 15 ?gY,O 14.89

1401,73 4.15 355.52 185.38 113.00 19 52 59 487./ 15.28

1211.52 2.80 338.8R IR4.64 119.74 20 58 21 271,5 14.89

IIS2,R8 ".48 82?.86 182.59 124.15 21 32 13 152.9 13,28

HID-COURSE EXECUTION ACCURACY

IST 2813,4 SQR 144.1 863 1388.3

RRT ,8|13 RRF ,lip? RTF '.:_34

868 3100,? R23 ,I184 RI3 .8309

lOl 30RI,R SO2 413.1 TMA I3.47

ECC 1.1427

IN[ 2 LONG

51.84

3Y.SI

19.13

358.48

334.02

3t?.SS

303.05

ORBIT DETERMINATION ACCURACY

It 25.1 8R 19.2 13 19.3

CRT ,8949 CRl ".4089 CIT -.U4fl

LgA 31.4 HSA l?oO $|A 3.?

ELI 31.2 EL2 7.D ALP 31,DD

LAUNCH OAT[ JUN 3 1971 _LIGNT ?iH( 200,00 ARRIVAL DATE DEC 20 I|YI

HELIOCENTRIC CONIC

RL I_t.?4 L&L .00

RP 218.?3 LAP -.38

RC 113,644 _ -8,9R

PLAN[TOCENTRIC CONIC

C3 8.629 VML E+S30

LNCH AZMTH LNCN TIHE

SO.OQ [3 44 18

60.00 [4 4R 35

YO.OD [8 4 S?

80,00 [7 4? I

30.00 14 22 0

100.00 20 28 53

I!0.00 21 $ 23

DIFP[R[NTIAL COqR[CTION8

TO[ -.2444 TRA -.1358

R0£ -,tS/0 RRA ,1305

FOE -.0117 FRA !.8814

BO[ .3041 ORA ,2103

LOL 2St.?R VL 32.141 6AL

LOP SR.43 VP 12,$49 GAP

GP "10.[5 ZAL 71.03 RAP

DISTANCE 464,2T| 2ARTH TO HAR8

2.1| AZL 00,84 NCA 144,44 8HA 185.30 ECC ,IR483 IMC ,+_59 V! 2R.)I!

4.2? AZP 86,4? TAL 13.88 TAP |60.St RCA |5|,0| APO 219.$4 V2 15.347

R3,23 ET8 I?8,EO ZAE [24,9R ETE 187.93 ZAC Rl.i7 ETC |?3.54 LVI -3,2?

DLA "10.53 RAL 82T.47 RAG il37.3 V[L [t.346 PTN S.40 VHP 2.851 DPA -Sl.4T

L-! TIRE 1NJ LAT [NJ LON$ INJ RT ASC INJ AZNTH [NJ TIME PO C8T TIM

ESSl,t9 -6,20 I/,RT [76.0D [36.68 14 2R 34 [536,2

ERRS,24 *S.19 5R,SR 176.83 130,02 [S 25 0 1365.2

2126,D8 -1,24 39.98 182.8[ 124,13 16 45 23 1126,1

1822.R3 1.95 [R.91 184.80 119.80 18 17 24 822.S

1518,89 3.£S 357,10 t$5.53 El6.11 19 4? 15 5/5.9

t29|,?0 [.95 340.27 184.80 119.80 20 51 30 296.7

1172,88 -!,24 321,90 182.Sl 124.13 21 28 55 172.g

RID-COURSE EXECUTION ACCURACY

TC3-5.2474 8AU .82[2 SGT 3132,6 8OR 859.8 SG3 1386.3

RC3-f.2070 FAU .26294 RRT .8391 RRP .890[ RTF .9277

FC-26.3823 |SP 5083 8GB 3248,5 R23 .|884 R13 .9345

BC3 5,3844 FSP 2341 881 12|6,4 SG2 455.5 THA 11,24

RAP 50R.75

IN+ 2 LAf

9.15

IG.38

12.51

15.93

[4.49

13.95

12.55

[C¢ t,1420

IMJ !LON$

52,|1

3R,40

20.23

357.99

$33.71

319.33

309.15

OR$1T DETERMINATION ACCURACY

8T 24.6 3R 18,4 33 !S,4

CRT .8929 CRS -.2913 CRY .0711

LSA 30.0 MRA 17.3 $3A 3.8

EL! 30.0 EL2 6.8 ALF 33.?8

t$62



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN BATE JUN ) 1971

NELIOCEMTR|C CCNIC

8L 151.74 LAL ,OD

8P 217.08 LAP ".31

Re IS8o178 GL -6.46

PLANETOCENTRIC CONIC

C) 8.588 VNL 2,831

LNCM AZNTN LNCM TIME

SO,DO 13 43 1

80.00 14 48 13

?0,00 16 8 10

80,00 17 41 37

90,00 19 15 42

tOO.DO 20 24 29

110.00 21 5 )6

FLIGHT TIN( 202,00 ARRIVAL DkT[ DEC 21 1811

LOL 251,76 VL 32,146 GAL

LCII 36,S8 VP 22,S13 GAP

r_I -10,48 ZAL 71,66 ZAP

DI|TANC[ 411,46S

Z,IO AZL 90.59 HCA 14T,T9 8MA

4.12 AZP 69.50 TAL 13.50 TAP

81.58 ET8 I?T.83 Zk( 123,1T [TE

EARTH TO HAR8

109.39 ECC ,18502 INC .5878 Vl 20,362

161,29 RCA 151.09 APO 219,69 V2 25,300

18T.64 ZAC 91.42 ETC 273.81 LVI -2.82

DLA -19.83 RAL 327.92 RAD 663T,3 VEL 1t.345 PTH 6,40 VNP 2.858 DPA -31.00 RAP 306.22 ECC 1.1413

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2550.11 -9.09 66.56 1T6.33 139.78 I4 25 31 1550.1 8,49 52.80

2382.02 -5.92 5?.20 180.11 129.94 IS 25 55 1392.0 10.15 39.24

2146,99 °2,04 41,08 183,05 124,10 16 41 57 1147,0 ll,8D 21,38

1848.28 1.06 20.34 184.98 119.84 I8 12 25 848.3 13.13 )59.48

1544,?? 2.)3 358.72 185.68 118.19 19 41 27 544.8 13.67 337.43

1322.73 1.06 34|.T0 184,98 119.84 20 46 51 322.7 13.13 320.85

1193,81 -2,04 329,99 183,05 124,10 21 25 30 193,8 11,80 310.30

DIFFERENTIAL CORRECTION6

TOE -.2316 TRA -.1183 TC3-5,5290 BAU .6509

RDE -,1708 RRA .1650 RC)-I,25IT rAU ,26094

FOE ,OTTO rRA 2,0458 rC-26,)036 BSP 5367

ODE ,2878 BRA ,2019 BC3 5,6689 FGP 2387

HID-COURS[ EXECUTION ACCURACY

SOT 3281.0 SGR 876.0 SO3 1)81.8

RRT ,8510 RRr ,9078 RTF o9512

SGB 3)9G,0 R23 ,1908 R13 ,9375

SG1 33E6,2 SG2 448,5 THA 1),04

LAUNCH DATE JUN 3 1971 PLIGHT TIE 204.00

HELIOCENTRIC CONIC

RL 151,74 LAL .00

RP 217,43 LAP -,28

RC 168.717 GL -3,90

rLANETOC[NTR|C CONIC

C3 8,551 VHL 2,g24

DISTANCE 472.634

LO(. 251.79 VL 32.152 GAL 2.04 AZL 90,54 HCA 148.94 SMA

LOP 40,7) VP 22,477 GAP ),97 AZP 99,54 TAL 13,10 TAP

Gr -10,79 ZAL 72.30 ZAP 79,96 (T$ 177,46 ZA( 121,39 ETE

DLA -lg,O9 RAL 328,3? RAD 6637,) VEL 11,343 PTH 6,40 VHP

LNCH AZNTH LNCH TIME L-I TIME

5).DO 13 41 36 2564.90

DO.DO 14 43 42 2)99,75

70.00 16 2 13 2168.94

80,00 17 36 ) 1875,26

go. Do 19 9 17 1574,49

100,00 20 18 55 1349,73

llO.OO 21 1 39 1215.75

DIffERENTIAL CCRRECTION6

TOE -.2160 TRA -,0972

ROE ",1600 RRA .1993

rOE *1771 FRA 2,099?

ODE .2868 6RA .1952

LAUNCH DATE JUN ) 1971

HELIOCENTRIC CC_qXC

RL 151.74 LAL *00

RP 217,79 LAP -.24

tic 171,288 GL -5,31 Gr -11,11ZAL

PLANETOCENTRIC CONIC

C3 8.5t8 VNL 2,919

INJ LAT

-10,62

-6,70

-2,88

,13

1,37

.15

-2,89

TC3-5,8107 BAU ,8806

RC)-1,2975 FAU ,25853

rc-26,1736 BSP 5641

BC3 5,95)8 FSP 2373

LOL 251.79 VL 32,156 GAL

LOP 41,$7 VP 22,442 GAP

INJ LONG INJ RT ASC INJ AZHTH INJ TIME

69.20 176.68 136.66 14 24 21

58,06 180.41 129.83 15 23 42

42.22 183.29 124.05 16 38 22

21.82 185,18 119,86 18 ? 18

• 38 185.86 118.25 19 35 32

343.18 185.18 119.86 20 41 24

331.14 183,29 124.05 21 21 55

MID-COURSE EXECUTION ACCURACY

)GT 3430.5 8C_ 893,0 $G3 1374.9

RRT ,8621 RRr ,9169 RTF .9)43

8GB 3544.9 R23 ,1931 RI3 ,9402

8G1 3517,3 962 441,4 THA 12,85

FLIGHT TIME 206.00

DISTANCE 476.840

1.98 AZL 90.48 HCA 150.08 )HA

3.82 AZP 89,38 TAL 12.70 TAP

72,95 ZAP 78.39 ETS 177.06 ZAE 119.94 ETE

DLA -18.30 RAL 328.82 RAD 6637.3 V[L 11.341 PTH 6.39 VHP

LNCH AZHTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50,00 13 40 2 2380,83 "11.40 01,89 177.04 136.51 14 23 )

80.00 14 41 0 2418.51 -?,52 30,97 180,73 129,71 IS 21 18

70.00 I5 58 4 2191,96 -3,76 43.43 163.5§ 123.g7 16 34 )9

80.00 t7 30 18 1903.28 0.80 23,35 105.40 119.65 18 2 1

90,00 19 2 43 1805.15 .30 2.09 186.05 118.20 19 29 28

100.00 20 13 10 1377.75 -,80 344.72 165.40 119.65 20 36 B

110,00 20 57 30 1238.78 "3.79 330.35 183.55 123,97 21 18 6

DIFFERENT i AL C_RECTION| MID-COURSE EXECUTION ACCURACY

TOE -,1978 TRA -.0773 TC3"i,O813 6AU ,7100 SGT 3578.5 8_ 810.8 863 l)8S,O

ROE "*1488 RRA .1739 RC3"I.$434 FAU ,26557 RRT °0722 RRF *92§3 RTF ,_18

rOE ,2701 FRA 2.1309 FC'Z5,9733 DIP SilT IGB 361Z.6 R23 .196I RI3 ,9424

DOE .2475 |RA ,1004 |C3 6,234? F|P 23S8 )61 3638,9 362 434,1 THA IZ.?O

LAUMCN DATE JUH 3 liTl FLIGHT TIME 208.00

HELIOCENTRIC CONIC DIITANCE 481,024

RL 161.?4 LAL .00 LQL 251.?9 VL 3E.165 GAL 1.92 A2L 90.42 HCA 151.22 2HA

RP 218o1§ LAP ",20 LOP 43.01 VP 26,406 .GAP 3,8? AZP 09.83 TAL 12.29 TAP

RC 173.829 EL -4.87 GP -11.46 ZAL 73.62 ZAP 76.87 [T) 178,85 ZAE !17.92 ET[

PLANETOCENTRIC CONIC

C) 8,48R VHL 2.914 DLA -17.4T RAL 329.27 RAO 8637.3 VEL 11.340 PTH 6.39 VHP

LNCN AZNTH LNCN TIME L-! TIME INJ LAT |NJ LONG INJ RT A$C INJ AZHTH |NJ TIN[

SO,DO 13 38 18 2397,38 -12,23 70,82 177,41 136,35 14 21 38

60,00 14 36 6 24)8,)8 -8.38 59,94 181,05 129.57 15 18 44

70.00 13 53 41 2216.16 -4,68 44.70 183.83 123,87 16 30 37

80,OO 17 24 20 1932.44 "1.79 24.95 185.62 11g,8! 17 56 33

90,00 18 55 38 1636,88 -,64 3,86 186,26 118,27 19 23 14

lOO.OO 20 7 12 1406,91 -1,79 346,32 185.62 119,81 20 30 39

110.00 20 53 8 1262.98 -4,68 333.62 183.83 123.87 21 14 11

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1758 TRA -,0569 TC3-6,3659 6AU *7393 SGT 3727,3 SGR 930.7 SG3 1354,5

ROE -,1368 RRA .1788 RC3-1,3920 FAU .25250 RRT .8817 RRF ,9333 RTF ,9391

rOE .3850 FRA 2.1703 FC-25,7521 BSP 6198 SG9 3841,8 R23 ,1996 R13 ,9444

606 .222? ERA ,187? BC3 6.5163 FSP 2342 SGI 3617,7 SG2 428,8 THA 12.58

O_DIT DETERMINATION ACCURACY

ST 23,4 9R 17.5 SS 16.8

CRT .8889 CR8 -,1907 CST ,1807

LSA 28.5 MSA 17,6 5)A 3,9

ELI 28,5 EL2 6.8 ALr 33.80

ARRIVAL DATE DEC 24 1971

EARTH TO MARS

165.48 (CC .18525 INC .5359 V1 29.382

162,04 RCA 151.12 APO 219.84 V2 25.289

187.)? ZAC 91.13 ETC 2?3,69 LVl -2.38

2,863 DPA -)2,29 RAP 303,73 ECC 1,1407

PO CST TIH INJ 2 LAT |NJ 2 LONG

1364.9 7.78 33,44

1399,8 9,39 40.11

1168.g 11.00 22.58

875,3 12,29 1,04

574.5 12.80 338.18

349,7 12.29 322.41

213.8 11.00 311.49

ORDIT DETERMINATION ACCURACY

)T 22.0 )R 16.8 )S 17.8

CRT .8829 CRS -,0817 CST ,6660

LSA 27,0 MGA 17,8 $8A 4.0

ELI 26,8 EL2 6,4 ALr 36,03

ARRIVAL DATE DEC 28 19?1

EARTH TO MAR8

185.$9 [CC .18551 INC .4808 Vl 28.382

162,78 RCA 151,16 APO 220.01 V2 25.229

|ST.10 ZAC 90,86 ETC 273.58 LVl -1.90

2.8T3 DPA *32,71 RAP 305.09 ECC 1,1402

PO CGT TIM |NJ 2 LAT INJ 2 LONG

1580.8 8.9T 34.10

|418.3 8,58 41,03

t192.0 10.15 23.82

g03,3 It.40 2.83

603,2 II,go 340.18

)77,8 11,40 304.08

230.8 30.15 318.74

ORBIT O[TORM|NATION ACCURACY

IT 20.3 SR tD.S $6 11.8

CRT ,8T45 CRI ,0111ClY ,5731

L)A 03,? M3A 18,0 $SA 4,1

EL! 24.8 EL2 6,0 ALF 38,80

ARRIVAL DATE O[C 21 ll?l

EARTH TO MAR|

181.70 [CC .10579 INC .4221 VI 28.382

|83,3| RCA 151.20 APO 22D.00 V2 21, t89

|08,84 ZAC 90,55 [TC 2?3.46 LVl -1.43

2,884 DPA "33,14 RAP 304,88 ECC 1,1387

PO CST TIN |NJ 2 LAT INJ 2 LONG

|DgT.4 6.14 54.81

1438.4 7.72 42.00

1218.2 g.26 23.12

932.4 10.47 4.31

636.9 10.g5 342*83

406.9 10.47 325.68

263.0 g.26 314,04

CA§IT DETERMINATION ACCURACY

8T 18,2 SR 14.6 83 20.0

CRT .8621CR$ .0944 CGT .4419

LSA 24.8 MSA 17.7 SGA 4,3

EL1 22.6 EL2 6.0 ALF 3?.69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 3 1971

HELIOCENTRIC CONIC

RL 151,74 LAL ,00

RP 218,51 LAP -,IT

RC 1?9.400 GL -$,88

PLANETOCENTRIC CONIC

¢3 8.484 VML 2,80J

LNCH AZNTH LNCH TIME

50.OO 13 36 65

60.00 14 34 58

?O.OO 15 49 3

80.OO 17 18 8

90,00 18 48 58

100.00 20 1 0

110.00 20 48 30

PLIGHT TIM( 210.00 ARRIVAL DATE DEC 80 1871

LOL 881.?S VL 32.171 GAL

LOI D 44.15 VP 26.371 GAP

GP -11.SE ZAL 74.31 ZAP

DISTANCE 405,2D§ EARTH TO MAR8

|.gSAZL SO,DR HEA 152.36 INk 185.81EC¢ .19ill IMC .3598 Vl 29.$R2

1,51 AZP 89.$8 TAL 11.86 TAP |64.22 RCA 181.23 APO 220.39 V2 28.149

75.39 ETS 176.22 ZAE 118,23 ET( 186.59 ZAC 80.21 EYE 273.38 LVI -.98

OLA -IS,SO RAL 329.72 RAO 6637.2 VEL 11.339 PTH 8.38 YHP 2.8|7 DPA -33.88 RAP 504.54 ECC 1.1198

L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT IMJ 2 LONG

2118,25 -13,tl 71.41 177,79 136,16 14 19 59 1618,2 5.2A 55.87

2459,45 -9.29 60.9? 101.39 129.39 15 15 58 1459.4 6.80 43.02

2241.65 -5,64 46,04 184.11 123,74 16 26 25 1241.6 8.31 26.49

1962,86 -2,DE 26,83 185,87 119,74 17 50 51 $62,9 9.49 6,04

1669.81 -1.?0 5.69 166.48 118.23 19 16 48 669.8 9.96 844.?4

1437.33 -2,82 347.99 185.87 !19.74 20 24 8T 437.3 9.49 I27.4t

1288,46 -5.64 334,98 184.11 123,74 21 9 58 288,5 8.31 315.41

ORBIT DETERMINATION ACCURACY

ST 15,9 8R 11,5 SS 21,D

CRT .8456 CR$ .1541 CST .4027

LEA 24.8 NSA 16.8 SEA 4.5

EL! 20.1 EL2 5.8 ALF 39.50

DIFFERENT IAL CCRRECTIONS

?DE ".1500 TRA ".0558 TC3-6.6366 BAU .7604

ROE -.1242 RRA ,1840 RC3-1,4414 PAU ,|4895

FOE .4931 PEA 2.2051 PC-25,4680 RIP B476

BDE .1940 DRA .1875 BE1 6.7913 PBP 2319

L_UNCH DATE JUN 3 1971

HELIOCENTRIC CONIC

MID-CO_JRSE EXECUTION ACCURACY

SGT 3873.4 $GR 952.0 SGl 1341.5

RRT ,8903 RRF ,9407 RTP ,94tl

8GB 3988.? R23 .2034 R13 .5462

SG1 3966.2 SO2 423.3 THA 12.49

PLIGHT TIN[ 212.00 ARRIVAL

DISTANCE 489,382 EARTH

DATE JAN I 1972

TO MARS

RL 151.74 LAL .DO

RP 218.88 LAP -.13

RC 178.881 G.L -3.24

PLANETOCENTRIC CONIC

C3 8.443 VHL 2.806

LNCH AZMTH LNCH TIME

5D.OD 13 34 15

90.00 14 31 35

?O.OO 18 44 8

RO.OO 17 11 38

9D.OO 18 41 42

IO0.OO 19 84 30

t10.00 20 43 55

LOL 251.79 VL 32.172 GAL !.79 AZL 90.29 HCA 153.49 8HA IBS.93 [CC .18645

LOP 45,28 VP 22.$37 GAP 3,38 AZP 89.74 TAL 11,44 TAP 164,93 RCA 151,27

GP -12.22 ZAL 73.02 ZAP 73,96 ET8 175.77 ZAE 114,58 ETE 186.34 ZAC 89.84

|NC .2916 VI 29.192

APO 220.60 V2 25.109

ETC 273.28 LVi -.49

DLA -15.63 RAL 330.15 RAD 6637,2 VEL 11.338 PTH 6.39 VHP 2.912 DPA -34.04 RAP 304.24 ECC !.1390

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2634.29 -14.04 72.26 178.18 135.94 14 16 10 1634,3 4.29 88.37

2481.84 -10.26 BE.OR 161,73 129,19 15 12 57 1481,8 5.82 44,11

2268,54 -S,6| 47.46 184.42 123.56 ID 21 57 1260.8 7.30 2?.92

|994,?0 -3,09 28,38 186.12 119.$5 17 44 53 994.7 8.45 7.83

1704.11 -2.01 ?.Dl 186.72 116.15 lg ID ? 704,1 8.90 348,71

1469.17 -3.68 349.75 166.12 119.63 20 18 59 469.2 8.45 129,20

1318,34 -B,BB 336.38 184,42 123,58 21 5 30 515,4 7,50 314,84

ORBIT DETERMINATION ACCURACY

8T 11.4 SR 12,9 88 tI,!

CRT .8147 CR| ,1if| CiY ,419|

L8A 25,1 Hlk 15,4 IRA 4,T

ELI 17.4 EL2 5.6 ALP 42.45

DIFFEREMTIAL CCAR[CTIONS MID'COURSE EXECUTION AcCuRACY

TDE -.1214 TRA -,0148 TCI-S,RD?? |AU .7877 8GT 4021.6 3G_ 975,6 863 1327,2

ROE -.Silo RRA .188T RC3-1,4932 PAU .24524 RRT .8282 RRP .94?6 RTF .9428

FOE ,8018 PRA 2.2875 PC-25,|459 |8P 8744 |GO 4138,3 R23 .2082 RI3 .9477

BDE .1944 DRA .1901 BE3 ?,DOTS PIP 2111 SOl 4117,0 862 418.8 THA 12,42

LAUNCH DATE JUN 3 1571 PLIGHT TIME 214,OO ARRIVAL

HELIOCENTRIC CONIC DISTANCE 423,15T EARTH

RL 181,74 LAb ,OO LO_ lll.?l VL 32.181 GAL 1.73 AlL 90,22 HCA llA,il IRA Ill,Ol [C¢ ,fliRt

RP !11,18 LAP -,OI LOP 41,41 YP 11,301 lAP 1.14 AlP ll,lO TAL II.DD TAP III,BI RCA 151,10

RC |8|.8?E GL -!,44 SP -11,64 IAL 75,74 lAP ?2,il ETI ITS,|i ZA[ 112.87 [TE 188.10 2AC 88.44

PLANE?OCENTRIC CONIC

C3 8.4DR VHL E,ID8 DLA -14,i| RAL liD,IS RAD iil?,t V[L 11.318 PTM 6,39 VHP 2,l|l DPA -34,52

LNCN AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTN INJ T|M[ PO CIT TIM

50.DO 13 31 53 2l|4,08 -18.04 73,17 172.58 135.68 14 II O 1654.7

RO.00 14 27 IS ISDI.II -11,2l B$.21 182,1D 121,95 15 I 40 1505,?

TO.DO 18 30 54 2288.99 -T,7t 48,97 104,73 I53,$7 t6 1? 11 1287.0

iD,OD |7 4 40 20E8,11 -I,OI 30.23 108.40 !!0.47 17 38 56 1028.1

90.00 18 34 ? 1758.07 -3,8S t, e2 Ill. OR 118.0E 10 3 ? 749.0

IOO.OO 19 47 40 180E.89 -5.01 351.59 108.40 119,47 20 I2 42 502.0

DATE JAN 3 II?l

TO MARl

INC ,l|lD Vl El,ill

APO liD.It Vl IS,Oil

[TC lTl.tf LVI ,04

RAP 503.88 ECC t,tRO?

INJ E LAY IkJ t LOMG

3.28 IT.El

4.?8 4l,EI

1,15 El.4)

?.55 9,?0

?.79 548.?S

?.SO lit.O?

lEO.D0 tO 30 !0. 1343,81 -7,72 337.88 184,73 ltI,ST |I

OIFVERENTIAL CGqRECT|ON8 MIO'COURI[ EXECUTION ACCURACY

YO[ -,0881 TRA .DOLE TCI-?,ITOI IAU ,8281 IGT 4II/.I IGR lOOiiO 863 1310,7

ROE ",08R8 RRA ,till RC8-1,5417 PAU ,24114 RRT ,lOll RRF ,ll40 RTV ,_.4|

POE .?18| VRA l,ltll PC-Ii,TIII lip TOll lOB 4815,? El3 .IISO El5 ,lAtO

1BE .1308 IRA .1ill IC3 ?,Ill1 VIM till lG1 4281,5 IG| 414,i TNA |i,lt

LAUMCM DATE JUN 3 tt?t FLIGHT TIME 21E,00

0 44 543,! 6.25 816.|4

OR||T DETERMINATION ACCURACY

IT 10,7 iX 11,4 88 8l,i

CRT ,7lid CRI ,|ill CIT ,4111

LIA 51,5 MIA 15,1 IIA 1,0

EL! |4,? EL2 I.d ALF 47,11

ARRIVAL DA?[ JAN 5 |tTI

HELIOCENTRIC CONIC DISTANCE 4t7.?19

RL 181.74 LAb ,00 LOL Ill,?l VL |I,|tR tAL |,ll AZL 20,14 HCA 115,75 IHA Ili,ll [C¢ ,1172!

RP RI9.9| LAP -.OE LOP 4?,|4 VP 1|,2i? GAP 3,10 AZP 88.8? TAL 10.52 TAP 116.30 RCA |5|,34

RC tl4,t?t GL -1,51 GP -13.05 Z&L ?B,41 ZAP ?I.ES ET8 174.79 ZA[ tit.39 [T[ 1RE,iT ZAC 18,Or

PLAN[TOC[NTRIC CONIC

C3 1,4t9 VML l,lO! DLA -|3.$4 RAL 330.21 RAD 068?.E V[L 11,58? PTH 6,31 VNP |,141 DPA -55,02

LNCN AENTM LNCN TIME L-! TIM( INJ LAT INJ LONG |NJ RT AlE INJ AZMTM INJ TIME POCST TIM

50,00 13 28 14 I1?1,$4 -II.ID 74,16 ITI.00 135.40 14 13 50 tE76.5

90.00 14 23 84 tilt,t4 -12,38 64,53 182.47 128.6T 18 6 S 1531.t

?0.D0 18 33 1? t32T,tl -S,18 80,58 185,06 123,12 IS 12 4 1327,E

60.00 tg 87 85 2085,31 -9,18 3E,10 186,68 118,27 tT 31 $8 1065,5

90.00 18 29 8 1777,89 -5,IS 11,73 187,25 |1T,84 IS 55 46 ?T?,6

100,D0 ID 40 24 IS37.?D -6,19 353,54 t86,68 I18.2T 20 6 4 537.8

ttO.O0 20 32 43 tI?4.0D -8.08 339,50 105,06 123,12 20 55 3? 374.0

OIFF[R[NTIAL CCRR[CTION8 N|O-COURS[ EXECUTION ACCURACY

TDE -.0483 TRA ,D285 TCS-?,4287 |AU .8554 8GT 4312.5 SGR 1028.6 863 1293.?

RDE -,0911 RRA .2022 RCS-l.6033 PAU ,23SBD RRT ,9122 RRF .960D RTP .8484

FOE ,8350 PRA 2,2915 PC-24.3864 |BP T292 SOB 4433.T R23 ,2187 Rt3 .8501

BO[ .ogsD BRA .2042 BC3 ?.$997 FSP 2233 SO1 4414.5 892 412,2 THA 12.40

EARTH TO MAR8

IMC ,I)ll Vl tl,811

APO 211,05 Vt 21.DII

[TC |73,15 LVI ,51

RAP 308.Tt ECC I,I)11

IMJ | LAT INJ 2 LONG

E,tT 11,14

5.$6 44,41

5.08 52,02

6.19 |1,99

S,9! 3|D,ll

6.19 831.03

5.OR 319.94

ORBIT DETERMINATION ACCURACY

IT 8,1 8R tO.2 98 29.0

CRT .6424 CR6 .1792 CST .22?7

L3A 28,2 MSA 11,6 98A 5.3

ELI 11,9 EL2 5,3 ALF 84.?9
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUkCN DATE JUN 3 1ST1

HELIO¢ENTmlC CONIC

RL 181.74 LAL .DO

RP 219.99 LAP ".02

RC IIS.?S| GL ".$1

PLANETOCENYRIC CONIC

C3 S.4tT VHL 2,901

LNCM A2MTM LNCH TIME

50.00 13 26 15

SO.DO 14 19 31

TO.O0 IS 27 14

80.00 IS 49 54

90.00 18 17 43

100.00 19 32 46

110.00 20 26 40

FLIGHT TIME 213,00 ARRIVAL DAY[ JAN ? 1972

DISTANCE SOl.DR? EARTH TO MARS

LOt. 231.79 VL 32.202 GAL 1.89 AZL 9O,OS HCA ISl,8! IRA Ill.38 ECC .187i4 INC .0489 V! 29.312

LOP 4R,66 VP 22.233 GAP 2.96 kip 89,95 TAb IO,ll TAP 166.98 RCA 151.37 kPO 221.30 V2 24.987

GP -13.88 2AL 77,242AP 69,97 [T3 174,25 ZAE 109.84 ETE 185,64 ZAC 88.83 ETC 2T3.09 LV| !.10

DLA -12.39 RAL 331.38 RAD 6837.2 VEL 11.$37 PTN 6.39 VNP 2.968 DPA -35.55 RAP 303.64 ECC 1.15R$

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2700,04 -17,23 75.24 179.43 135.05 14 11 15 ITDD.O .99 59.12

2558,39 -13.82 65,91 182.86 128,$4 15 2 9 1558.4 2.46 47,70

2359.32 -10.04 52.31 185.40 122.82 16 6 33 1359.5 3.87 32.71

2100.54 -7.42 34.25 186,99 ll9.OO 17 24 54 llOO.5 4.94 13.Y3

1817,24 °6.41 13.97 187,54 117.60 18 48 O 817.2 5.36 355.12

1575.01 -7.42 355.62 186.99 119.00 lg 59 t 575.0 4.94 355.09

1406.14 -10,04 341,22 185,AO 122.82 20 50 6 406.1 3.07 321.62

DIFFERENTIAL CORRECTIONS NID-COQR$E EXECUTION ACCURACY

TOE -.0068 TRA .0484 TC3-7.S79R 8AU .8842 3ST 4457.2 $GR 1060.6 $03 1274.2

RDE -.0649 RRA .2088 RC3-1.6622 FAU .23231 RRT .9182 RRF .9653 RTF .9464

FDE .8516 FRA 2.3059 FC-23.8936 B8P ?IS7 SG8 4581.6 R23 .2243 R!3 .9511

BDE .0653 BRA .2144 BC3 7.8575 FSP 2198 301 4563.2 602 410.3 THA 12,43

LAL_MCN DATE JUN 3 1971 FLIGHT TINI[ 220.00

HELIOCENTRIC CONIC DI3TANC[ 505.062

RL 151.74 LAL .00 L04. 251.79 VL 32.211 GAL 1.52 AZL 89.96 NCA 157.99 9MA

RP 220,36 LAP .01 LOP 49.78 VP 22.199 GAP 2.82 AZP 90.04 TAL 9.65 TAP

RC 189.399 GL .43 GP -14.12 ZAL 78.01 ZAP 68.74 [T3 1?3.68 ZAE 108.32 ST[

PLANETOCENTRIC C(_IC

C3 8.423 VHL 2.902 DLA -11.14 RAL 331.75 RAD 6637.2 VEL 11.337 PTN 6.39 VHP

LNCH AZHTH LNCN TIME L-I TIN[ INJ LAT INJ LON_ INJ RT ASC INJ AZNTH INJ TIRE

5O.OO 13 22 54 2725.40 -18,45 78.42 179.88 134.67 14 8 19

SO.DO 14 14 41 288?.68 "14.75 67.40 183.27 127.94 14 37 49

70.00 18 20 41 2393,66 -11.30 54.17 185.76 122.45 16 O 34

$O.OO 16 41 41 2140.08 -8.72 36.47 167.31 118.67 17 17 21

90.00 16 S 44 1859.22 "7.73 18.35 187,84 117,29 18 39 44

lOO.DO 19 24 33 1614.55 -8,72 357.83 187.31 118,67 19 81 28

110.00 20 20 ? 1440.48 -11.30 343.08 185.76 122.45 20 44 8

DIFFERENTIAL C_RECTIONS MZD-COURS[ EXECUTION ACCURACY

TDE .0428 TRA .0693 TC3-7.9187 BAU .9129 $GT 4899.2 SGR 1094.7 363 1252.9

ROE -.0469 RRA .2163 RC3-1.7232 FAU ,22736 RRT .$236 RRF .9702 RTF ,9473

FD£ 1.0783 FRA 2.3194 FC-23,369t DSP 7824 $GB 4727.7 R23 .2304 RI$ .9519

BDE .0633 ERA .2271BC3 8.1040 FSP 2161 301 4709.9 SG2 409.7 THA 12.50

LAUNCH DATE JUN 3 I071 FLIGHT TIME 222.00

HELIOCENTRIC CCNIC DI3TANC[ 510.222

RL ISI.YA LAL .DO L04. 251,79 VL 32.219 GAL 1.45 AZL 89.06 HCA 159.10 3NA

RP 220.74 LAP .08 LOP 80.89 VP 22,168 GAP 2.69 kZP 90.15 TAL 9.19 TAP

RC 192,025 GL 1.57 GP -14.71 ZAL 78.80 2AP S7,57 ST3 173.07 ZAE 106.84 [TE

PLANETOCENYRIC CONIC

C3 8.458 VHL 2.903 DLA -D.SO RAL $32.09 RAO 8637.2 VEL 11.538 PTH 6.39 VHP 3,015 DPA -36.72 RAP 303.50 [CC 1.1381

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 13 19 8 2782.88 "19.76 77.71 180.34 134,21 14 $ O

SO.O0 14 9 21 2619.27 -16,07 88,04 183.70 127.47 14 53 O

70.DO 15 13 33 2430.52 -12.64 $6.18 186.15 122.00 lS Sd 4

SO.DO IS 32 51 2182,27 -IO,O9 38.85 187.66 118.28 17 9 13

90.00 I? 59 8 1905.90 "9,12 I8.90 188,17 116.09 18 30 52

IDO.OO tg 15 43 1856,75 "tO.OR .22 187.66 118.25 19 43 20

IlO.OO 20 12 59 1477,34 -I2.64 345.10 186.15 122.00 20 37 57

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE .0979 TRA ,OBgS TC3-8,1438 8AU .9411 SGT 4741,3 3GR 1135.5 SG3 |231,0

fiDE ".0278 RRA ,2242 RC3-I,7893 FAU °22239 RflT ,1|87 RRF .874T RTF ._431

FDE 1.1982 FRA 2,3258 FC-22,81?I ISP 3100 888 4814,8 R23 .2361 RI3 ,9|27

DOE ,lOIY ERA .2414 Des 8,3427 FSP 2123 $GI 4|57.6 $02 410,4 THA 12.81

LAUNCH DATE JUN 3 187l FLIGHT TIME 224.00

ORBIT DETERMINATION ACCURACY

ST 6.9 SR 9.1SS 50.8

CRT .5710 CRS .1191 CST -,2182

LSA 30.6 MSA 9.7 3SA 5.7

ELI 9,7 EL2 6,0 ALF 65.80

ARRIVAL DATE JAN g 1972

EARTH TO MARS

166.47 ECC .18809 INC .0282 V1 29.352

167.64 RCA 151.40 APO 2_!.55 V2 24.945

185.41 ZAC 88.01 ETC 273.04 LV1 1.6?

2.991 DPA -36.12 RAP 303.54 ECC 1.1388

PO CST TIM INJ 2 LAT INJ 2 LONG

1725.4 ".29 S0.18

1587.? 1.18 49.18

1393.7 2.55 34.50

1140.1 3.61 15.91

859,2 4.02 355.48

614.5 3.61 337.28

440.5 2.56 323.42

C_BIT DETERMINATION ACCURACY

8T 8.3 3R 8.1 83 33,3

CRT ,0674 CRS .0037 CST -.$820

LDA 33.8 MSA 8.2 SSA 5.D

EL! 8.5 ELI ?.9 ALF 39.19

ARRIVAL DATE JAN I1 1972

[ARYH TO NAR8

188.$2 [CC .18886 INC .1395 Vl 29.3S2

168.29 RCA 151.A3 APO 221.81 V2 24.904

168.18 ZAC 87.44 ETC 273.00 LVl 2.25

1752.6 -1.67 61.53

1619.5 -.22 50.69

1430.5 1.16 38.43

1182.5 2.19 18.23

go3.9 2.59 357.98

856.7 2.19 339.60

477.3 1.18 325.55

OROIT DETERMINATION ACCURACY

3T 12.5 SR 7,4 |l 35.1

CRT ,9331 CRI -.1758 CIT ".ill7

LSA 57,7 M3A 7.6 8SA 8,$

ELI 12.3 EL2 7.4 ALF I.iD

ARRIVAL OAT[ JAM 13 1972

HELIOCENTRIC CONIC DISTANCE 514.$79 EARTH TO MAR8

RL 151.74 LAL ,DO L04. 251.79 VL 32,228 GAL 1.38 AZL Sg,?$ HCA 160.21 IRA 188.77 [CC ,18905 INC .252Y Vl 29,362

RP 221.12 LAP .09 LOP 82.00 VP 22.132 GAP 2.55 AZP 90.24 TAL 8,73 TAP 168.94 RCA ISI.AS ARO 222.08 Y2 24.833

RC Ig4.SSS GL 2,82 6P "15.$5 ZAL 79,81 ZAP 65,45 ET3 1T2.41 ZA£ 105.39 [TE 184.86 ZAC 66.80 ETC 272.9? LVI 2.95

PLANETO¢ENTRIC CONIC

C3 8.454 VHL 2.800 OLA -8.34 RAL 332.40 RAD 863?.2 VEL 11,338 PTN 6,$8 VHP 3.042 DPA -37,$8 RAP 303,53 [CC 1.1593

LNCM AZMTH LNCM TIME L'I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.D0 13 14 51 2752.70 "21.17 79,15 180.83 133,$6 14 I 14 1782.Y -5,17 82.8Y

SO.OD 14 3 25 2653.80 -IY.48 70.83 184.15 128,gl 14 47 3g 1653.5 -1.72 52.33

?0,00 15 5 45 2470,23 -14,06 $8,38 186,$6 121,48 15 46 55 1470.3 -.56 3S,SO

$0,00 IS 23 IT 2227.83 "11,$3 41,43 188,03 117.73 17 0 24 1227.6 ,SS 20.Y2

SO.00 17 43 43 1931,74 "10,88 21,68 188,53 116.38 18 21 18 g51,7 1,D5 .$5

100.00 18 6 g 1702.03 -11,53 2.80 188.03 117,73 19 34 31 702.D .66 342.Dg

110.00 20 5 11 1517.10 -14.05 34?.30 186,$6 121,45 2D 30 28 517,1 -,36 327.42

DIFFERENTIAL cORRECTIONS MID'COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TD[ .1610 TRA ,1078 TC3-8.3613 BAU .9602 SGT 4880,3 SGR 11?$,1 $03 1208.8 ST 17,? 3R 7.2 $8 39.3

RDE -.0084 RRA .2325 RC3-1.8560 FAU .21680 RRT °8529 RRF ,9786 RTF .9488 CRT .2025 CRS -,4144 CST -.8202

FOE 1,3314 FRA 2.3246 FC'22.1748 BSP 83S1 9GB $019,8 R23 .2427 R13 .9532 LSA 42,8 M3A 0.0 83A 4.8

BDE .1611 BRA ,2554 6C3 8,SS$1 FSP 2080 301 $002.8 SG2 412,7 THA 12o78 ELI 1?.8 EL2 ?.0 ALF S.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN S |DT|

H[LIOC[NTR|C CCNI¢

RL 151,74 LAb ,OO

RP 291,S0 LAP ,19

RC lg?.sgg GL 4,Zl

PLANETO¢ENTRIC CONIC

C3 8.504 VNb 2.918

LNCH AZNTH LNCN TIRE

)O.OD 13 9 59

60.00 13 S6 49

TO.DO 14 17 g

80.00 18 12 SO

gO,DO 17 37 30

tOO.OO 18 55 42

llO.OO lg )6 35

FLIGHT Till( ZZI.OO ARRIVAL DATE JAN l| 19?r

DISTANCE 518.512 EARTH TO HARS

L_ EII.?I VL I|.|)T GAL 1.11AZL 09.62 HCA 111.32 INA ISG,S9 ECC .18R59 INC .3Y91 Vt 99.149

LOP SS.II VP 22,098 GAP 2.41AZP 90.36 TAL 8.26 TAP 169.57 flEA 151.49 APO 999,34 V9 94.821

GP -16.08 2AL 80.4) ZAP 65.39 IT8 I?I.TD ZAE |03.98 (T[ 184.73 ZAC 88.09 ETC 979.9S LVi $.83

DLA -6.78 RAL 332.68 RAD 643?,3 VEL 11.341 PTN 6,32

L-I TIME INJ bAT INJ LONG INJ RT ARC INJ AZNTH

2815.35 -22.?0 80.76 161.35 133.01

8180.79 -I8.gg 72.82 184.84 126.24

2513.4| -15,$8 80.80 IS7.OO 120.78

22?4.48 -13,O? 44.25 |88,43 117.08

2003.28 -12o!2 24,65 188.92 115.75

1?so,g3 -13.07 5.62 186.43 117.09

1590,23 -15,58 349.72 187.00 120.78

YNP 3.0?2 DPA "SR.ID NAP 303,61 ECC |,1400

INJ TIN( PO CIT TIH INJ 9 LAT INJ E LONG

13 SS 55 1615.3 -4.80 G3,84

14 41 40 1690.9 -3.36 54.11

15 39 2 1513.A -2.01 AO.?S

|E SO 48 1978.5 -I.DO 2).49

18 t0 53 1003.3 -.62 3.53

19 24 53 TSO.9 -t.O0 )44.77

20 22 35 560.9 -2,01 329.8?

DIFFERENT IAL C(_RECTION8

TOE .2414 TRA .125D TCS-R.9613 BAU ,998£

RDE ,0182 RRA .2417 RC3-1,93|3 FAU .21152

FOE 1.4573 FRA 2.3151 FC'21.5329 RIP 8618

80( .2322 8flA .97t1 BE3 8.T603 FIR 2030

LAUNCH DATE JUN S 1871

NIO-COURS£ [XECUTIC_ ACCURACY ORBIT DET[RNINATION ACCURACY

SGT 5022.3 SGR 1224.2 SG3 II81.2 8T 24.2 SR 7.8 SS 42.4

RRT .9371RRF ,go22 RTF .8492 CRT .4352 CRS -.6A39 CST -.9425

8GB 5169.4 R23 .2480 R13 ,9440 LRA 48.6 NSA 8.6 SSA 3,5

SG! 5142.5 SG2 4|6.8 THA 12.95 EL! 24.S EL2 6.6 ALF 8.40

FLZGHT TIN( 228.00 ARRIVAL DATE JAN | ? 1272

HELIOCENTRIC CONIC

RL 151.?4 LAL ,DO

RP 821.88 LAP .19

RC 199.943 GL ),75

PLANETOCENTRIC CONIC

C3 8.381 VHL !.St8

LNCH AZHTH LNCH TIME

SO.DO 13 4 29

8D.DD _) 48 2)

?O.O0 14 47 35

)O.O0 18 I 20

90.DO 17 2| 9

IOO.O0 18 44 11

liD.DO 12 47 2

LEA. 251.78 VL 32.247 GAL

LOP 54.21 VP 22.065 GAP

GP -10.88 2AL 81.26 ZAP

DISTANCE 522.681 EARTH TO WARS

1.24 AZL 89.48 HCA 162.42 8HA 187,08 ECC .19009 INC .5192 VI 29.382

2,28 AZP 80.SD TAL ?,?D TAP 170.20 RCA 151.52 APO 222.64 Y9 24.780

64.40 £TS 170.92 24[ 102.60 IT[ 184.40 ZAC 85.11 £TC 2?2.83 LVI 4.39

DLA -S,O3 RAL 332.88 RAD 6637.3 VEL 11.343 PTH 6.40

b-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZNTH

2831.18 -24.39 62.ST 181.92 132.23

_731.84 -ID,6_ 79.05 183.17 119.43

2560.50 -I?.lO 63.49 187.49 119.97

2329.69 -14.69 47.36 188.88 116.19

9059,23 -13.79 l?.9S 189.35 114.96

1804.11 -14,$9 8.73 188.98 116.29

1e07.32 -17.25 392.4l 187.49 118.97

VHP 3.104 DPA "38.8R RAP 303.78 [CC 1.1409

INJ TIME PO CST T|N INJ 2 LAT [NJ 2 LONG

13 51 58 1051.2 -9.90 83.68

14 34 54 1731.7 -5.15 98.D?

19 30 16 ISSO.5 -3.91 43,22

18 40 9 1329.6 -2.80 16.32

iT 59 27 1059.2 -2,42 8,S5

19 14 15 804.1 -2.80 347.82

20 t3 49 657.3 -3.8! 332,13

DIFFERENTIAL CCRRECTION8

TOE .3198 TRA .13|| TCS-D.?4SS 6AU 1.0270

ROE .0459 RRA .2517 RC3-2.DOT2 _AU ,10956

FOE 1.5905 FRA 2.2900 FC-90.7869 BSP 0876

8D[ ,3!81DRA .287R IC3 S.9?)D FIP 1989

LAUNCH DATE JUN 3 lOT1

HELIOCENTRIC CONIC

RL !3I,T4 LAL .DO L_. l)l,?O VL 31.296 GAL

RP 298.87 LAP .19 LOP 53.31VP 11.032 GAP

RC 909.595 GL 7,47 GP -1?,?4 ZAb 39.11 ZAP

PLANETOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACT ORBIT DETERNINAT|ON ACCURACY

9GT 5191.7 3GR 1277.7 303 !153.3 6T 31.8 SR 8,9 3S 48.0

RRT ,9405 RRF .9053 RTF .9494 CRT .6430 ERR -.$159 C)T °.9344

8GO 3317.5 R23 .2542 R13 .9543 LRA 55,R HSA 9.3 $3A 2,T

SGI 9300.? $G2 422.9 TNA 13.19 ELI 32.4 Eb2 S.? ALX 1D.8£

FLIGHT TIME 230,00 ARRIVAL DATE JAN IR tOTE

DISTANCE SIS.OlD EARTH TO HARI

1.|7 AZL 8D.S! NCA 193.92 8NA 197.24 [CC ,IRDS) INC .8_83 VI 2R.)02

2.15 AZP 90,6| TAL 7,30 TAP 170.82 RCA 151.54 APO 919.94 V9 84.738

93.4R [T8 170.09 ZA[ 101,23 IT[ lldoDS ZAC 04,42 ETC 9?2.93 LVI 3.91

c3 8.841VHL E.93| DLA -3.13 RAL 333.03 RAD 9957.3 VEL 11.34F PTH S,40

LNCH 4ZNTH LNCH TIME L-i T_N[ INJ LAT INJ LONG INJ RT ARE INJ AZNTH

SO.DO !9 33 4 2090.04 -26.15 R4.$3 182.35 131.28

60.00 13 40 $5 2776.75 -!1.58 77.56 185.77 124.44

TO.DO 14 38 54 2812.2? -1R.94 66.50 180.03 lie.ST

80.80 13 48 33 2387.94 "|9,49 90.83 189.39 115,29

90,DO l? I! 24 11E0.48 -13.48 31.82 188,R4 113.97

lOO.DO 18 3l 24 lli2.4l -IS,42 12,20 109.39 115.29

lID.DO 19 36 20 IR59.09 -18.94 355.42 188.03 11D,97

VHP 5.140 DPA -39.78 RAP 303.99 [cc 1.1499

INJ TIN[ PO CST TIN INJ _ LAT INJ 2 LONG

13 46 14 1890.9 -8.58 87.15

14 2T 14 1776.7 -7.12 58.25

15 20 28 IS12.3 -S.?? 45.94

18 93 21 1387.9 -4.76 99.54

l? 49 4T 1120.5 "4.30 !O.O8

19 9 2T 869.4 -4.78 )50.90

90 3 59 659.1 -5.77 334.85

DIFFERENTIAL CCIIRECTION3

TOE .4089 TRA .ISAI TC3-9.8937 9AU 1,0353

ROE .Q774 RRA .28_9 RCSo|,OgSR FAU .IR929

FD[ 1,?439 FRA 2,2T?$ FC-19.9S78 |DR RIA4

8OE ,4141DRA .3047 8C3 9.1_92 FSP 1931

HID-COURSE EXECUTION ACCURACY OJtlIT DETERMINATION ACCURACY

8GT SEDi.9 8GR 1330.4 $G3 !113.9 IT AO.? SR 10.9 St 49,9

RRT .R433 RIF .2890 RTF ._,94 CRY .7939 CR| ",9II9 C$; -.geE9

3GB 5493.4 R93 .2599 R|3 ,RSAT LIA 64.A MSA IO,O IRA 9.1

381 5446.3 882 43|.4 THA |5,50 ELI 41.9 EL2 8,8 ALF lZ.93

LAUNCH DATE JUN 3 19?1 FbIGHT TIRE 232.00 ARRIVAL DATE JAN 2l 1iT!

HELIOCEHTRIC CONIC

RL 131.74 LAL *DO LOt. 931,T9 Vb

RP 999.89 LAP .|3 LOP 38,41VP

RC 905,SSD GL |.4t GP -18.74 ZAL

RLANETOCENTRIC CONIC

C3 R,F4g VHL 2.950

LNCH AZHTH LNCH TIME

35.00 19 )0 41

80.00 13 31 91

TO.D0 14 94 48

90,00 15 34 II

90.00 18 )8 9

1DO.DO 19 IT

11D.00 12 94 IS

DIFFERENT IAL CCRRECTION$

TOE .9132 TRA ,1630 TCS-9.0199 8AU 1.084?

ROE ,!139 RRA .2?44 RCS-2.171) FAU .19243

FDE 1.8912 FRA 2.2451 FC'lg.OD21 BSP 9406

8DE .525T BRA .3192 BC3 9.2?37 FSP 1879

OI3TANC[ 330,965 EARTH TO HARI

32.268 GAL 1,09 AZb 89.14 HCA 154,$1 3NA 197,40 [CC .IR129 IHC ,95?? Vl |R,3R9

91,999 GAP 2,01 AZP RO,8_ TAL 9.82 TAP IYI.43 RCA 151.57 APO 293.24 V9 24.i9i

82.97 ZAP U.S5 ITS 189.15 ZAE 99.93 [T[ 184.01ZAC 83.43 [TC 272.93 LVl ).!3

OLA -1.03 RAb 335.11RAO 9937,4 VEL 11.352 PTH S.40 VMP 5.180 DPA -40,72 RAP 304.30 ECC t.1440

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ 4ZNTN INJ TIME PO CST T|H INJ 2 LAT INJ 9 LONG

2931.06 -28.11 8T.Ot 183.27 130.11 13 39 38 1939.1 -10.?T 89.03

9829.8T -94.20 80.44 198,44 123.91 14 19 26 1828.g -9.30 80.?0

2849.70 "EO.TD 89.92 I58.66 117.72 15 g IR 1889.? "?.93 48.98

2459,43 -18.25 54.74 lDs.g? !14.DS 18 13 4 1452.4 -8.gl 33,11

2188,13 -17.30 35.?4 IgD.4D 112.72 17 32 34 1189.! -8,53 13.89

1999.gl -IS.25 11,11 1DR,D7 114.05 18 49 10 926.9 -6.gl 334.48

17!9.)2 -20.T9 358,84 188.66 !17.72 19 52 51 716.5 -7.93 33?,90

HID-COURSE EXECUTION ACCURACY O_BIT DETERH|NATION ACCURACY

3ST 5434,5 8DR 1407.? SG3 !0gl.8 ST 50.8 SR 13.8 38 53.8

RRT ,9482 RRF .9904 RTF ,9497 CRT .9653 CRS -,gsDo CRT -.gR?T

3GB 5613.8 R23 .2655 R13 .gS30 LSA 74.2 MSA 10.S 33A I.I

3G1 5596.4 $G2 442.3 THA 13.86 ELI $2.0 EL2 8.? ALF 13.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JQH 3 19TI

HELIOCENTRIC COMIC

RL 151.74 LAL .00

RP 223.04 LAP .26

RC 20T.907 GL 11,59

PLANETO¢[NTRI¢ ¢0N1¢

C3 6,693 UHL 2,962

LNCH AZNTH LNCM TIME

SO,DO 12 42 6

80.00 13 20 16

?0.0O 14 II 0

80.00 15 IT 53

gO,OD 16 38 42

100.00 18 0 45

110,OO 19 10 26

FLIGHT TIM( 234.00 ARRIVAL OAT[ JAM 2S 1ill

OliTANCE 535.100 EARTH TO MAR8

LOt. 251,T9 VL 32.2?5 GAL 1,02 AZL OR,S4 HCA 165.70 6MA 167.57 [CC .19181 INC 1.0631 ¥1 21.362

LOP ST,SO VP 21.966 GAP |.38 kIP 91.03 TAL 6.34 TAP 172,04 RCA 151,59 APO E23,SS V2 24.454

GP -19.97 ZAL 63.65 ZAP 61.68 [TO 168,12 ZAE 98.45 IT[ 183.76 ZAC 62.30 ETC 272.95 LVI 7.19

OLA 1,3| RAL 533,09 RAO 6637,S VEb 11,356 PTH 6.41 VHP 3.226 DPA -41,61 NAP 304.71 ECC 1.1464

L-I TIN[ INJ LAT INJ LONG INJ RT AlE IMJ AZMTN INJ TIME PO C8T TIM INJ 2 LAT IMJ 2 LONG

2964.71 -30.25 69,79 164.11 125.65 13 31 51 1964.7 -13.22 71,23

2683,10 -26.33 03,76 10T.24 121,69 14 6 21 1883.1 -11.T! 63.49

2T34.00 -22.78 T3.85 109.40 116,16 14 56 34 1734.0 -10.32 92.43

2524.54 "20.19 59,21 190.66 112,4? 15 59 57 1524,5 -9.20 57.18

2283,74 -19,23 40,43 191,0? 111,13 17 16 26 1263,? -6,89 19,19

1999,01 "20,t9 20,58 190,66 !12,4T 18 34 4 999,0 -9.28 SSI,SZ

1780.61 -22.78 2.77 189.40 116.16 19 40 ? 780.8 -10.32 341,34

DIFFERENTIAL CCRRECTIQNI

TD[ .6359 TRA ,16U TC3-9.0942 BAU t.1143

RDE .1563 RRA ,2866 RC3-2.2573 FAU .16563

FOE 2,0419 FRA 8,1675 FC'16,O8ST 66P 9670

80E .6549 BRA ,3316 BE3 9,3702 FSP 1815

LAUNCH DATE JUN 3 1971

HELIOCENTRIC COMIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5569.6 8GR 1485.4 SO3 1056,2 ST 61.0 8R 17.3 86 57.6

RRT .9485 RRF .9923 RTF .9497 CRT .912T ERR -.9812 CST -.9720

SOB 5764.4 R23 ,2696 RI3 .9553 LSA 65,5 NIA 11.2 68A 1.3

SOl 5746.4 3G2 455.9 THA 14.29 ELI 63.8 EL2 6.6 ALF 14,48

FLIGHT TIM( 236.00

DISTANCE 539.233

ARRIVAL DATE JAM 23 16T|

EARTH TO MAR8

RL 151,74 LAL ,00

RP 223,42 LAP ,30

RC 210.566 GL 14.08

PLAN[TOCENTRIC CONIC

C3 9.094 VHL 3,016

LNCH AZNTH LNCH TINE

SO,OO 12 32 O

00.00 13 ? 25

70,00 13 53 1

80,00 14 59 5

90.00 16 18 40

lOO,00 17 41 S6

110.00 18 54 27

LCL 251,79 VL 32.285 GAL .94 AZL 88.70 HCA 166.79 DNA 187,74 (CC .19243 1NC 1.3000 Vl 29,362

LOP 56,58 VP 21,934 GAP 1,75 AZP 91.27 TAL 5.85 TAP 172.64 RCA 151.61 APO 223.86 V2 24.612

GP -21.16 ZAL 84.72 ZAP 61.22 ET8 1'66.98 ZA[ 97.40 ETE 183.49 ZAC 81.01 ETC 272.98 LVI 8.36

DLA 3.92 RAL 332.95 RAO 6637.6 VEL 11,367 PTH 6.42 VflP 3,276 OPA -43.04 RAP 305.22 ECC 1.149T

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LOt_G

3041.00 "32.60 93.11 185,t3 126.60 13 22 41 2041.0 *!5.96 73,T6

2946,78 -28,55 67,71 188,21 119,75 13 56 31 1946,8 -14,41 66,71

2806,77 -24,89 78,45 190,30 114,18 14 41 47 1806,8 -12,97 5|,40

2606.14 -22.23 64,42 191.49 110.46 15 42 31 1606,1 -11,89 41.80

2349.31 -21,23 45,92 191,87 109,13 16 57 49 1349,3 -11,49 23,13

2080.62 -22.23 25.79 191.49 110.46 18 16 37 1080.6 -11,89 3.17

1853,59 -24,89 7.37 190,30 114,18 19 25 21 853.6 -12,97 845,32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .7723 TRA ,1580 TC3-9.1503 BAU 1.1492 8GT 5716.6 8OR 1582.4 8G3 1021.6

RD[ .2023 RRA .2945 RC3-2.3691FAU ,18040 RRT .9524 RRF ,9941RTF .9520

FD[ 2,1586 FRA 2,0812 FC-17,1736 BSP 9794 368 5933,5 R23 ,2665 R13 ,9578

BO[ .7984 BRA ,3342 8E3 9,4522 FSP 1693 861 5915,1SG2 466,2 THA 14,66

LAUNCH OAT[ JUN 3 1971 FLIGHT TIM( 236.00

HELIOCENTRIC COMIC DI3TANC[ 543.35T

RL 151.74 LAL .00 LOL 251.79 VL 32.295 GAL .87 AZL 89.42 HCA 167.8T 3NA

RP 223,81 LAP .33 LOP 59.67 VP 21,902 GAP 1.61AZP 91.55 TAL 5.36 TAP

RC 213.227 GL 16.92 GP -22.04 ZAL 85,61 ZAP 60.69 [TO 165,71ZAE 96.20 ETE

PLANET_ENTRiC COMIC

C3 9.366 VHL 3,060 DLA 6,86 RAL 332,67 RAD 6637,7 VEL 11,378 PTH 6.43 VHP

LNCH AZNTH LNCH TIN[ L*I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH

SO.O0 12 20 0 3105.SS -39.16 97.14 186.42 124.40

80,00 12 52 14 3019,81 *30.92 92.44 189,44 117,25

70.00 13 36 13 2890,32 *27,10 83.93 191.42 111.62

80.00 14 37 1 2699,96 -24.33 70.60 192.53 107.96

90.00 IS $3 9 2447,91 "23.29 52,41 t92.68 106,51

100,00 17 19 53 2174.46 -24,33 31.96 192.53 107.66

IIO.OO 16 39 42 1937.14 -27,10 12.64 191,42 111.62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE ,9439 TRA .Ill? TC3-9,0641 6AU 1.1779 6GT 5842,3 3GR 1680,9 363 975,6

ROE .2665 RRA .309T RC3"|,4466 FAU .17134 RRT .9935 RflF .8953 RTF ._09

FOE 2,3377 FRA 2,0112 FC'lS.$36S DiP 10111 EGO 1079.3 R23 .2728 RI3 ,9572

60E .9624 6RA ,3446 6C3 9.4068 FIR 1637 DOt I0S9.6 368 48R.3 THA 15,44

LAUNCH DATE JUN 3 19T1 FLIGHT TIME 840.00

NELiO¢EMTR1C CONIC

RL 151,74 LAL .00

RP 224.20 LAP ,37

tic 215.890 6L 20,1f

PLANETO¢ENTRIC CONIC

C3 I.?4i VHL 3.182

LMCH A2MTH LMCH TIME

90.00 12 9 34

60.00 12 34 2

70.00 13 13 47

80.00 14 10 33

90.00 IS 26 S4

tOO,DO I0 S3 25

llO.OD 18 13 13

OIITANCE 54T,477

LOL Ill.TO VL 32.301 4AL ,?9 AZL 68.00 HCA tl8,OS

LOP 60.T5 VP IS.SiS GAP !,46 AZP 91.66 TAL 4.86

GP -24.36 8AL 66,50 ZAP 10.31 ET$ 164,26 ZAE 95.04

DLA 10.10 Rkk 332.80 RAO ll3f,9 V[L 11,39| PTH 1,4|

L'i TIME INJ LAT INJ LONG INJ RT ARC 1NJ AZMTH

3100,41 -37.9| 101,16 180.14 121,88

3104.65 "$3.42 90,24 191.03 !13.97

298?,?1 -29.37 90.60 192.67 108.2T

2809,89 -26,41 TO,OR 193,85 104,45

2563.46 -25.30 60.26 194.1S 103,07

2264,36 "26.41 39.46 193.85 104.45

2034,53 -29,3?

OIFF[R£NTIAL CORRECTIONS

TOE 1,1463 TRA .1287 TC3-8.9491 BAU 1.2111

MDE .3449 RRA .3232 RC3-2.$153 FAU .16207

FDE 2,$107 FRA 1,9065 FC-14,3966 B3P 103?4

BD[ 1.1971 BRA .34713 BE3 g,2959 FIP 1562

ORBIT DETERMINATION ACCURACY

3T 74.0 6R 21,1 $8 60.0

CRT .9396 CRS "..9911 COT -,9752

LIA 97,2 NIA 11.7 $8A 1.0

ELI 76.6 EL2 7,0 ALF 15,13

ARRIVAL DATE JAN 27 1972

EARTH TO HAR8

187.91 ECC .19306 INC 1.5797 Vl 29.382

173,23 RCA 131.63 APO 224.19 V2 24.571

133.20 ZAC 79,$2 ETC 273.92 LV| 9.70

3,339 DPA "44.45 RAP 305,66 ECC 1.1941

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 11 46 2105.6 -19.07 76.74

13 42 34 2019,8 -17,44 70,50

14 24 25 18g0,3 -15.92 61,07

15 22 I 1700.0 "!4.79 47.2T

16 35 37 1447,8 -14,36 28,94

17 56 T 1174.5 "14,79 8.63

1g 7 Sg g3?,l -15,92 549.96

OROIT DETERMINATION ACCURACY

6T 99.0 SR 26.5 68 65.4

CRT ,9S86 CRI -o1993 CIT -,i?ll

LRA 112.9 MIA 18.8 $3A ,4

ELI 98.6 EL2 ?.8 ALF lI.O!

ARRIVAL OAT[ JAN 29 1978

EARTH TO MARl

II1,0t EC¢ ,19)70 INC 1,9100 VI 81,311

173.61RCA 151.65 APO 224,52 V2 14,$26

182.90 ZAC ?T,60 [TC 873.0T LVi !1,89

3,41| OPA -46,08 RAP 306.71 [CC 1,1104

PO COT TIM INJ 2 LAT INJ 8 LOMG

2|$0,4 -28.60 I0,17

2104,6 -20,84 ?9,06

1987, T -19.21 66.?0

1809.9 *17.98 53.96

1563,3 -17,$2 35,96

1284,4 -17,93 13,23

1034,5 -19,21 353,62

ORBIT DETEMNINATION ACCURACY

6T 105.6 SR 33.0 $3 69.8

CRT ,9T05 CR6 -,9936 COT ",9812

L3A 130.2 NSA 12.T 86A ,6

EL1 110.4 EL2 7.6 ALF 16.95

IMA

TAP

[TE

VHP

INJ TIME

12 58 39

13 85 47

14 3 35

14 ST 23

16 9 38

17 31 29

19.51 192,87 tO8,2? 18 47 8

MID-COUR3E EXECUTION ACCURACY

6GT 5975,1 SGR IT97.2 663 925,3

RRT ,9546 RRF ,9964 RTF ,9496

$68 6239.6 R23 .2783 R13 ,956?

8G! 6216.3 362 514,? THA 16,13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUkCH DATE JUN 3 IITI

HELIOCENTRIC CONIC

RL IS1.?4 LAL .OO

RP 224.36 LAP .4D

RC 218.334 GL 23.98

PLANETOCENTRIC CONIC

C3 10.262 VHL 3,E07

LNCN AZNTN LNCH TIRE

30.00 11 47 55

60,00 12 !1 49

?D.00 12 46 13

80.00 13 37 49

90.00 14 31 47

100.00 16 20 41

110.00 17 45 40

PLIGHT Till( E42.OO ARRIYkL DATE JAN 31 1S12

DISTANCE S51.592

LOL 151.?S VL 3Z,315 GAL .71 AZL S?.S9 HCA 170.02 SNA

LOP 31,82 VP 21.8)8 GAP 1.33 AZP 92,28 TAL 4.36 TAP

GP -26,SS ZAL 87.35 ZAP 10.12 ETS IS2.Sg ZA[ 93.94 ETE

EARTH TO MARS

118.23 ECC .IS43T INC 2.3104 ¥1 26.332

17d.39 RCA ISl,S? APO 224,85 V2 24.487

182.57 ZAC YS.?8 ETC 273.15 LVI 13.04

OLA 14.01 RAL 331,49 RAD 6638.2 VEL 11.418 PTN 6.47 VHP 3.500 DPA "47.36

L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN[ PO CIT TIN

32U.43 °40.84 108.S7 190.49 116.91 12 42 23 2268.4

3204,80 -3S.95 105,52 193.16 |09.59 13 S 14 2204.8

3103.55 -31.55 go.st 194.75 103.81 13 37 57 2103.5

2941.g0 -28.31 87.43 195.33 99.80 14 26 51 1941.9

2703.13 -27.08 70.11 195.76 98.46 15 36 51 1703.!

2416.$7 -28.31 48.80 193.33 99.89 17 O 5Y 1416.4

2150.36 "31.55 27.82 194.75 103.81 18 21 30 1150.4

RAP 307.76 ECC 1.1692

INJ 2 LAT |NJ 2 LONG

-23.61 84.99

-24.67 SO,T9

-22.85 73.71

-21.47 62.11

-20.03 44.78

-21.47 23.48

-22.83 2.63

DIFFERENT i AL CORRECTIONS

TOE 1.30?2 TRA .0901 TCS-0.6673 6AU 1.2424

ROE .4471 RRA .3386 RC3-2.3614 FAU .15117

FOE 2.6955 FRA 1.?899 FC'12.7265 88P 10?07

GO[ 1.4670 6RA .3328 BC3 9.0379 FSP 1480

LAUNCH DATE JUN 3 1971

HELIOCENTRIC COMIC

RL 151.74 LAL .OO

RP 224.98 LAP .43

RC 221.219 GL 28.39

PLAHETOCENTRIC CONIC

C3 11.033 VHL S.323

LOL 251.79 VL

LOP 62.60 VP

MID-COURSE EXECUTION ACCURACY

SOT 6093. I SGR 1930.2 SG3 867.0

RRT .9552 RRF .9971RTF .9481

SGB 6394.3 R23 .2841 R13 .9559

SGI 6370,9 SG2 S46.8 THA 16.93

FLIGHT TIN[ 244.00

DISTANCE 555.701

32.326 GAL .63 AZL 87.20 HCA 171.09 SNA

21.806 GAP 1.22 AZP 92.77 TAL 3.87 TAP

-26.74 ZAL 86.24 ZAP 60.1? ST8 160.91 ZAE 92.91 [TEGP

DLA 18.38 RAL 330.46 RAD 6634.6 VEL 11.452 PTN 6.30 VHP

LNCH AZMYH LNCH TIME L-I TIN( INJ LAT

SO.DO !1 25 51 3373.36 -43.75

6D,O0 11 43 56 S325,40 -38.31

70.00 12 11 12 3245.13 -33.36

6O.O0 12 SS 23 3106.65 -29.63

90.00 14 5 4S 287'9.31 -26.20

100.00 13 38 15 2581.12 -29.85

110.00 17 10 38 2291.95 -33.33

DIFFERENTIAL CCRRECTIONS

TOE !.7007 TRA .0422 TC3-8.2501 6AU 1.2?89

RD( .3791NRA .3485 NC3-E.3843 FAU .13943

FDE 2.8633 FRA 1.6232 FC-10.9092 BSP 10973

DOE 1.7966 BRA .3511BCS 8.6455 FSP 1339

LAUNCH DATE JUN 3 1971

HELIOCENTRIC CCNIC

RL 151.74 LAL .00

RP 225.3? LAP .47

RC 223.084 GL 33,35

PLANETOCENYRIC CONIC

ORBIT DETERMINATION ACCURACY

ST 125.1 SR 41.1 SS 74.4

CRT .9785 CRS -.9993 CST -.6637

LSA 150.? NSA 13.2 SSA .4

EL! 131.5 EL2 8.1 ALF 17,89

C3 12.248 VHL 3.500

LNCH AZHTH LNCH TIME

3D.00 10 37 31

60.00 11 ? 38

70.OO I! 24 9

8O.OO 11 55 21

90.00 12 36 19

lO0.DO 14 35 13

IlD.O0 16 23 33

ARRIVAL DATE FEB 2 IDTZ

EARTH TO MARS

100.44 ECC .19505 INC 2.8038 Vl 29.362

174.96 RCA 151.68 APO 225.19 V2 24.445

182.22 ZAC 73.40 [TC 273.25 LV! IS.IS

3.312 DPA -50.17

INJ LONG INJ RT ASC INJ AZNTN INJ TIH[ PO CST TIN

113.gs 193.80 110.95 12 22 5 2373.6

114.89 193.05 103.62 12 39 22 2325.4

109.54 197.20 97.77 13 5 17 2245.1

99.48 197.64 93.70 13 47 lO 2106.7

82.86 197.72 92.17 |4 53 44 1879.5

60.85 197.64 93.70 16 21 IS 1581.2

38.46 197.20 97.77 17 48 50 1292.0

MID-COURSE EXECUTION ACCURACY

SGT 6222.0 SGR 2086.1 SG3 799.?

RRT .9560 RRF .9976 RTF .9465

8GO 3562.4 R23 .2828 RI3 .9552

8GI 3533.4 SG2 582.7 THA l?.g2

RAP 309.13 [CO 1.1021

INJ 2 LAT INJ 2 LONG

-31.17 90.73

-28.93 88.15

026.79 82.82

-25.13 72.97

-24.47 §S.49

-25.t3 34.34

-26.79 11.74

ORBIT DETERMINATION ACCURACY

IT 143.7 SR 50.8 83 70.3

CRT .9858 CRS ".9999 CST -.9656

LSA 173.3 MSA 13.6 SSA .3

EL! 155.0 EL2 8.6 ALF 18.88

FLIGHT TIME 248.00

DISTANCE 559.804

LO(. 251.79 VL 32.333 GAL ,53 AZL 83.57 HCA 172.16 3NA

LOP $3.97 VP 21.774 GAP 1.09 AZP 93.40 TAL 3.37 TAP

GP -31.53 ZAL 89.07 ZAP 60.54 ETS 158.92 ZAE 91.8S ET£

DLA 23.41 RAL 328.98 RAD SS3S.2 VEL 11.503 PTH S.55 VHP 3.760 DPA -52.78

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

3501.52 "43.27 I28.25 190.51 102.59 11 55 53 2501.5

3474.58 -40.00 127.19 199.87 95.43 12 5 33 247A,$

3425.93 -34.15 123.57 200,19 09.52 12 21 15 2425.9

3328.03 -29.49 115.90 199.93 85.09 12 50 49 2328.1

3124.71 "27.53 tOO,T4 199.T0 83.28 15 50 24 2124.7

2802,55 *29.49 77.27 199.95 85.09 15 24 55 1802.5

2472.75 -34.15 52.49 200.19 89.52 17 4 48 1472.7

ARR|VAL DATE FED 4 1978

EARTH TO HAftS

188.32 [CC .19575 INC 3.4284 Vl 29.362

175.53 RCA 151.70 APO 225.54 V2 24.405

161.85 ZAC 70.55 ETC 273.39 LVI 17.$7

RAP 310.94 ECC 1.2013

INJ 2 LAT INJ 2 LONG

-56.23 98.74

-33.49 98.15

"30.78 95.36

-28.53 88.52

-27.57 73.75

-28.53 A9.Sl

-30.78 24.28

DIFFERENTIAL CCiIRECTIONJ

TDE 2.0072 TRA -.0438 YC3-?.S3SS SAU 1.3108

RDE .7594 RRA .3512 RC3-2.5595 FAU .12598

rOE 3.0157 FRA !.4132 PCS-8.9049 SIP 11323

ODE 2.2211 ERA .3540 |C3 8.0541PSP 1250

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 4344.$ SGR 2268.9 IS3 120.7 ST 111.0 SR 62.9 83 81.2

RRT .8ssg RRF .9R18 RTF ._.43 CRT .9877 CNI-I,UUUO Ell -.illd

$GB $738.1 R23 .2951RI3 .9545 LSA 199.0 MSk 13.9 SSA .3

$GI 6?09.2 $02 622.8 THA 19.06 ELI 182.0 EL2 9.2 ALF 20.02

LAUNCH OAT[ JUN 3 1871 PLIGHT TIME 248,00 ARRISAL DATE F[$ S 19?E

HELIOCENTRIC CONIC

RL 151.74 LAL ,00

RP 223.?S LAP ,50

RC 223.550 GL 39.33

PLANETOCENTRIC CONIC

C3 14.121 VHL 3.?58

LNCH AZMTH LNCH TIME

80.00 10 19 40

60,00 10 17 23

70.D0 10 12 33

60.00 g 56 40

82.80 9 22 43

100,O0 12 30 32

110.00 15 12 21

OISTANC[ 533.809 EARTH TO MARS

LOS. 251.?S VL 32.347 GAL .4? AZL 35.?$ HCA 173.22 5NA IIS,SO [CC .19646 |NC 4.2457 VI 29.332

LOP 65.03 VP 21.743 GAP .05 AZP 04.22 TAL 2.8? TAP 1?s.og RCA 151.71 APO 225.89 V2 24.341

GP *34.93 ZAL 89.82 ZAP 61.33 ET$ 156.75 ZA£ 91.15 [TE 181.48 ZAC 67.14 ETC 275.59 LVI 20.S?

DLA 20.16 RAL 323.8T RAD 6540.1 VEL 11.584 PTH 6.03 VNP 3.964 DPA -55.88 RAP 3|3.43 [CC 1.2324

L-I TIN[ ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3631.21 -4?.5? 143.42 204.85 gD.g9 II 20 41 2661.2 -41.61 110.26

3067.30 -39.gT 143.54 204,42 $4.37 11 18 30 2667.3 -3?.88 112.$9

3680.47 -$2.26 143,13 202.90 78.14 11 IA 15 2080.5 -33.87 I14.51

3731.64 -23.T3 144.36 200.32 71.32 10 58 52 2731.6 -29.25 I18.30

3840.33 "19,14 150.56 108,47 6?.54 |0 26 43 2540.6 -26.?2 123.89

3206.11 -23.T3 105.T2 200.32 71.32 13 32 58 2206.1 -29.25 79.65

2727.29 -32.26 72.05 202.96 78.14 15 57 49 1727,3 -33.67 43.43

NID-COURSE EXECUTION ACCURACY ORDIT DETERN[NATION ACCURACY

$GT 6469.3 SGR 2484.0 SG3 626.6 ST 196.5 SR 77.5 SS 81.9

RRT ,0573 RRF *gg?6 RTF ,0408 CRT .0903 CR5 -.ggDg CST -.9885

SGB 6929.8 R23 .3011 R13 .9524 LSA 226.1 NSA 14.3 SSA .2

SG1 6806.9 SG2 673.6 THA 20,39 ELI 211,0 EL2 10,0 ALF 21.40

DIFFERENTIAL C_RECTIONS

TD[ 2.S751 TRA -.1809 TC3-$.8282 BAU 1.3705

RDE 1.0008 RRA .3406 RC3-2.4609 PAU .11062

FDE 3.1109 FRA 1,1610 FC3-6.7810 6SP 11522

BDE 2.7660 BRA .385? SC3 ?.2612 FSP 1089
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

L4UNCM OAT[ JUH 3 1971

M[LIQ(EHTRIC CGNIC

RL ISI.F4 LAb .DO

RP 228.15 LAP °33

RC RZ9.219 GL 49.62

PLANCTOCENTRIC CONIC

C3 I?.E?6 VHL 4.136

LNCM AZMTH LNCH TIME

SO.O0 9 23 40

60.00 6 37 33

67.13 ? 26 14

67.13 ? 29 14

67.13 ? 26 14

67.13 ? 26 14

67.13 ? 26 14

FLIGHT TIH[ 250.00 ARRIVAL DATE FEB 8 1072

DISTANCE 567.967 EARTH TO NAN8

LOt. lSto?t VL 31.3ST GAL .39 AZL 84.64 HCA IT4.66 8NA liD,JR ICE .19719 |NE 5.5||6 V! 29.362

LOll 69,09 VP 21.71| GAP .89 AZP 95.33 TAL 2.37 TAP |79.$5 RCA |51.72 APO 226.25 V2 24,310

GP -39,06 ZAL 90,4S ZAP q.?4 (TS |54,4? ZAE 90.52 [T[ IR1.14 2AC 63.00 [T¢ 213.89 LVi 24,28

OLA 33.T6 RAL 323.8| RAD i64|°6 VEL t1.716 PTH 6.75 VHP 4.260 DPA -59.52 RAP 317.16 ECC 1.2843

L-I TI_ |NJ LAT INJ LONG IRJ RT ASC INJ AZHTH INJ TIN[ PO C|T TIN INJ 2 LAT INJ 2 LONG

39U.5? "45.94 |93,06 211.84 ?5,96 10 30 6 2848.6 -46.27 12?.iS

3943,T3 -33,72 165.67 207,7| 69.94 |D 3 17 2943.9 -40.30 155,56

42|Z.37 "91°$S 180.13 200.39 60.81 9 36 26 5212.4 -31.73 IS5,67

4212.37 "EI,SS 180.13 200.39 60.81 8 36 26 3212.4 031.73 155.67

4212.37 "21.65 180.13 200.39 60,81 8 36 26 3212.4 -31.73 155.67

4212.37 -21,65 190,13 200.39 60.6! 8 36 26 3212.4 -31.73 155,6?

4212.37 -21.65 180.13 200,39 60.8! 8 36 26 3212.4 -31,73 155.87

DIFFER[HTIAL CCRRECTION8 MID'COURSE EXECUTION ACCURACY

TOE 3,2387 TRA ",3821 TC3"5,7566 BAU 1,4294 6ST 6576.7 6DR 2734.9 663 513.6

RD[ 1,3852 RRA .3025 RC3-2,2727 FAU .09109 RRT .9561 RRF .9968 RTF .9354

FDE 3.1222 FRA .8671 FC3-4.6036 B8P 11787 SG_ 7122.7 R23 .3119 R13 ,9491

BD[ 3.5223 BRA .4874 DE3 6.1890 FSP 699 SGI 7035.5 362 727.5 THA 21.97

LAUNCH DATE JUN 3 1971 FLIGHT T|H( 252.00

HELIOCENTR|C CON|E DZ3TANC[ 572.063

RL 151,74 LAL .DO LOL 251.79 VL 32.368 GAL .31 AZL 63°04 HCA |75,32 SHA

RP 226.55 LAP o57 LOP 9T.IS VP 21.661 GAP .69 AZP 96.94 TAL 1,60 TAP

RC 231.680 GL 54,78 GP -44.01 ZAL 90,94 ZAP 64.9| [T$ 152.20 ZA[ 90.t9 [TE

PLANETOCENTR|C CONIC

C3 23.061 VHL 4.802 DLA 43.16 RAL 319.26 RAD 6644.2 TEL 11,960 PTH 9.96 VHP

LNCN AZNTH LNCH TIRE L°! TIHE INJ LAT |NJ LONG INJ RT A3C INJ AZHTH INJ

ORBIT DETERMINATION ACCURACY

ST 223.6 6R 95.8 88 79.6

CRT .9923 CR3 -.9998 TIT °.9694

LSA 255.5 MSA 14.5 68A .1

ELI 243.0 EL2 10.9 ALE 23.09

ARRIVAL DATE FED 10 19?2

EARTH TO HAR6

189.|? [CC .19793 INC 6.9914 Vt 29.362

177.20 RCA 151.73 APO 226.91 V2 24.279

160.99 ZAC 59.00 ETC 274.37 LV| 21.Sl

4°720 DPA "93,?1 RAP 322,97 ECC 1.3795

TIN[ _ CST TIN [NJ 2 LAT INJ 2 LONG

50.00 ? 56 25 4168.02 -38.01 187.06 214.69 58.89 9 5 91

55.92 I 14 36 4432,72 "22.78 199o3T 202.68 52.29 ? 28 48

55.92 G 14 56 4432.72 "22.78 |S9,3T 202.68 52.29 7 28 48

55.92 9 14 56 4432.72 -22.76 t99.3T 202.68 52,29 ? 29 48

59.92 9 14 59 4432.72 "22.78 1Sg,3? 202.68 52.29 ? 28 48

55.92 6 |4 94 4432.72 -22,76 199.37 202.66 52,29 7 26 43

53.92 9 14 59 4432.72 "22.76 199.37 202,68 52.29 7 26 46

DIVVERENTIAL CORRECTION6 HID-¢OUR3[ EXECUTION AECURACY

TOE 4.1691 TRA -,6882 TC3-4.4633 |AU 1,5025 SGT 6562.3 6DR 3059,D 363 381.2

ROE 1.9815 NNA .2044 RC3-1.9574 FAU .06954 RRT .9603 RRF .9944 RTF .92?5

FOE 2.9515 FRA ,5412 FC3-2,SIDD 68P 12273 66§ 7)22.6 R23 .3274 R|3 .9441

BDE 4.6160 BRA .?1_9 8C3 4.8737 FIR 666 66| 7201.4 SG2 775.9 THA 23.94

LAUNCH OAT[ JUN 3 19?1 FLIGHT TIME 254.00

HELIOC£NTRIC CONIC DISTANCE 576.129

RL /51.74 LAL .00 LCX. 251.79 VL 32.3?9 GAL .2) AZL 80.52 MCA 176.36 SMA

RP 226.94 LAP ,60 LOP 68.20 VP 21.651 GAP .56 AZP 99.46 TAL 1.39 TAP

RC 234,543 GL 64.18 GP -49.98 ZAL 91.19 ZAP U.12 ET$ 150.71 ZAE 90.36 ETE

PLANETOCENTN|C CONIC

C3 35.071 VML 5.922 DLA 51.23 RAL 312.09 RAD 6648.9 TEL 12.449 PTH 7.35 VHP

LNCH 4ZNTH LNCH TINE L-| TIME |NJ bAT |NJ LONG INJ RT ASC IHJ AZNTH

45.32 3 6 48 4631,47 -21,D0 2|9,90 204.15 42o12

45.32 5 S 46 4931.47 "21.00 216.60 204,15 42.12

45.32 3 8 46 463|,4? -21.00 216.60 204.15 42.12

45.32 5 8 48 4631,47 -21,00 219.40 204.15 42.12

45.32 5 S 46 4431.47 -21.00 216,40 204.15 42.12

45.32 S 4 44 4431.47 -21.00 216.60 204.15 42.12

45.32 5 8 46 4631.47 -2S.O0 216.60 204.15 42.12

DIFFERENT IAL C()RRECTION|

TDE 5.4110 TRA-l.2520 TC3-3.1)ES 6AU !.4543

ROE 2.9705 RRA -.0640 RC3-1.5839 FAU .04445

FOE _.3970 FRA .2123 FC3"1,109? 35P 12149

906 6.1?29 6RA 1.2549 BE3 3,5243 F3P 419

LAUNCH OAT[ JUN 3 1971

MID-COURSE EXECUTION ACCURACY

SGT 6715.4 SGR 3433,4 SG3 232.1

RRT .4449 2RF .9845 2TF ._,00

3GB 7542.5 R23 .363| RI3 .4309

$61 7499.1 $62 807.9 TMA 24.59

FLIGHT TIRE 270.00

HELIOCENTRIC CONIC DISTANCE 400.842

RL 151.74 LAL .00 LOL 251.79 VL 32.46S GAL °,SO AZL 100,17 HCA 104,7R IHA

RP 430,04 LAP ,94 LOP ?6.51 VP 21.415 GAP -o47 AZP ?S.D? TAL 357.04 TAP

RC 255.671 GL °63o19 GP 41.84 ZAL 94,9D _AF Sg,7) ITS 210.62 2A[ 05,15 [TE

PLANETOCENTRZC CONIC

C3 39.8?0 VHL 9.314 DLA -58,36 RAL 37,33 RAD SSSO.I VEL 12.839 PTH 7.49 VHP

3164.0 -46.90 156,64

3432.? -36.10 176.18

3432.7 -36.10 |76,18

3432.7 -36.10 179o18

3432.7 -36.10 l?l,tl

3432.T -36.10 IT6.18

3432.? -36,1D 176.16

ORO|T DETERMINATION ACCURACY

IT 249.4 3R 118.4 68 72.0

CRT .9939 CR$ -.9995 CiT -.9898

LSA 294.9 NIA 14.5 89A .I

ELI 275.8 EL2 11.0 ALF 23.30

ARRIVAL DATE FEB 12 1972

EARTH TO MARS

189.39 [CC .19849 INC 9.4752 Vl 26.SQ2

177.76 RCA 151.73 APO 226.98 V2 24.236

181.39 ZAC 52.04 [TC 275.24 LVI 33.41

5.503 DPA -68.17 RAP 332.88 ECC 1.5772

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6 25 S? 3631.5 -38.13 194.73

6 25 ST 3631.5 -38.13 199,73

6 25 57 3631.5 -30,13 199.73

6 25 57 3631.5 -38.13 1i4,?3

6 25 ST 3631.5 "38.13 196,73

6 25 57 3631.5 "38.13 196.73

6 25 57 3631.5 -38.13 199.73

ORBIT OETERMINATION ACCURACY

ST 26).4 8R 143.4 48 91,4

CRY _9950 CRI ".9916 (IT -,1413

L$A )04,4 M$4 14,4 44A .1

ILl 299.8 EL2 12.4 SLF 22.Si

ARRIVAL DATE FE| 24 1972

EARTH TO MAR8

190,$9 ECC .20524 |NClO,ll?l VI 2i.311

13|,43 N¢A 151.71APO 23D,07 V2 23,40R

185.09 ZAC 142,49 ETC E??,74 LV| -51,11

4,T59 DPA 14,45 RAP 29?.52 EC¢ 1,1582

LHCH AZMTH LHCH TIME L-I TIHE |NJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ T|NE

36,$3 22 21 43 2073,19 21,2| 5?.68 293.49 145.78 22 56 19

36.$3 22 21 43 2073.16 21.21 S?,68 293.49 145.78 22 56 Ig

36.53 22 21 43 2073.19 21.21 5?.68 2g3,4g 145,74 22 56 19

36.$3 22 21 43 2073,16 21,21 57,68 293,49 145,78 22 56 19

36,53 22 21 43 2073,16 21.21 5?.68 2g3.49 145,78 22 $6 lg

36.$3 22 21 45 20?3,16 21.21 57,68 293.49 145.78 22 56 lg

36.$3 22 21 43 2073.16 21,21 57,68 2g).49 143.?9 22 56 lg

O|FF[RENTIAL CCRR[CT|ON6 RID-COURSE EXECUTION ACCURACY

TDE-l.?493 TRA 3.58?6 TC3-3,2400 BAU 1,84T3 )ST 7617,6 SGR 3042.4 $63 357.D

RD£ -.149? RRA-1.5320 RE3 1.1761 FAU .07187 RRT -.9650 RRF -,g840 RTF .g048

FD£ 1.0099 FRA 2.0306 FC3-1.$607 BSP 13586 $GD 8202.6 R23 ,3905 R13 -.9193

80[ 1,?SS8 BRA 3.g010 8C3 3,4657 FSP 643 SG1 8168.9 SG2 743,? THA 158.74

PO C4T TIH INJ 2 LAT ZHJ _ LONG

1073.2 40,$2 40,63

1073.2 40.82 40,43

1073,2 40.42 40.63

1073.2 40.82 40.63

1073.2 40,$2 40,63

1075.2 40,82 40.63

1073.2 40.82 40,43

ORBIT OETERHINAT|ON ACCURACY

6T 122.5 6R 40.4 83 28.?

CRT -.6421 CRS .854? CST -.1506

LSA 125.6 MSA 41.3 SSA .1

ELI 125.4 EL2 30,3 ALF 167.29
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JPL TM 33o100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN 347[ JL_ | 1971

H[LIO¢EkTRI¢ C_lC

RL 151,74 LAL .DD

RP R3D.42 L4P .87

RC t58.281 GL -80,21

PLANETOCENTRtC CO_lC

C3 31.867 VNL 5.645

LNCH AZNTN LNCH TIME

40.89 22 8 23

40,89 22 I 23

40.B9 22 8 23

40.09 22 8 23

40.89 22 8 23

40.8R 22 8 23

40.89 22 8 23

LOL tSl.?l YL 3|.471 GAL

LOP ??,53 VP 2t.39? GAP

GP 36.5t ZAL 91,OO ZAP

FLIGHT TIM( 2?2.00 41RIVAL D4?E N4R I tD?Z

OlITANCE 612.860 EARTH TO MARS

o.59 AZL 90.68 HCA lOS.it 8NA lil,O9 ECC .|0614 INC 8.8?52 Vt 28.382

-.61AZP 01.37 TAL 356.53 TAP 182.54 RCA 151.69 APO 230.47 V2 23,86|

54.16 ETi 202.15 ZAE 05.25 ET( 185.26 ZAC 137.98 (YC 2?8.80 Lvf -47,10

OLA -$4,60 RAL 31.01 RAD tO4?.? VEL 12.320 PTH 7.25 VHP 4.302 DPA 14.56 RAP 298.39 [CC t.524S

L-I TIN| INS LAT INS LONG INS RT AiC INS AZNTN |NJ TIN£ PO C87 TIN ZNJ 2 LAT [NJ 2 LONG

1992,63 23,33 $1.16 203._O 141.11 22 41 36 992.6 41.37 31.70

1992.63 23,33 Sl.ll 283.28 141.11 22 41 36 992.6 41.37 31.70

1992.63 23,33 51.16 283.21 t41.11 22 41 36 992,6 41.37 31.70

1992.63 23,33 5|.11 283,28 14|.11 22 41 36 992.6 41.37 31.70

1992.63 23.33 51.16 263.28 142.11 22 41 36 992.6 41,37 31.70

1992.63 23,33 51,16 283.28 141.11 22 41 36 992.6 41.37 31.70

1992.63 23.33 5t.16 283.28 141,11 22 41 36 992.6 41.37 31.70

01Fr[RENTI4L ¢(_REC?IONi

TDE-t.9684 TRA 3.4246 TC3-4.019t BAU 1.7900

RD[ .0506 RRA-1,3059 ME3 1.2219 FAD .09671

FD[ .68S0 FRA 2.5316 FC3-2.3557 BOP 13766

60[ 1.R691 iRA 3.8851 8C3 4.2015 FOP 011

LAUNCH DATE JUN 3 1971

HELZOCEN?RIC CCNZC

RL IS1.74 LAL ,DO LOL 251.79 VL 32,487 GAL

RP 230.80 LAP ,tO LOP 78.55 VP 21.351 GAP

RC 260,883 GL -58.01GP 32.28 ZAL 97,07 ZAP

PLANETOCENTR|C CON|C

NID-COUR$E EXECUTION ACCURACY ORBIT D£TERNINA?ION ACCURACY

8GT 7606.5 SGR 2601.7 363 452.4 iT 134.g 8R 34.6 8S 28.6

RRT -,9061RRF -.9884 RTF .9187 CRT -.7252 Cfl8 .8510 cST -.2585

866 8254.3 R23 .3663 R13 -.9298 LSA 137.6 NSA 38.0 GSA .1

SO1 9228.1 362 ISi.? THA 161.52 ELl 137.3 EL2 23.4 ALF 188.13

FLIGHT TIME 274.00 ARRIVAL DATE MAR 3 1972

D|$TANCE t16,892 EARYH 70 NARS

-.68 AZL 97.63 HCA 116.82 9NA 191.28 ECC .20703 INC 7.6208 Vt 29.362

-.74 AZP 12.42 TAL 356.02 TAP 192.64 RCA 151.68 APO 230.88 V2 23.629

53.31ET$ 207,49 ZA[ 01.62 ETE 185,92 ZAC 133.77 ETC 276.26 LVl -43.33

C3 27,096 VHL 5.202

LNCH AZMTN LNCN TZNE

45o01 22 3 4i

42,36 12 3 4t

45.09 22 3 49

45.09 22 3 40

45.09 22 3 40

45.09 |2 3 49

45,34 22 3 4t

DIFFERENTIAL ¢¢RRECTIO_I

OLA -81,44 RAL 81,76 RAD 6645.2 V[L 12,125 PTH 7./0 VNP 4.154 DPA 10.43

L-I TINE INS LAT |NJ LONG |NJ RT ASC INS AZNTN INS TIME PO CIT TIN

1924.45 84.31 44.95 278.I| 138.84 22 35 S4 924,5

1924,40 84,3| 44,95 873.85 131,04 82 33 34 924.5

|924.45 24.31 44,9S |7S.|5 138.24 22 35 S4 124.S

1984,48 84.31 44,95 875,t5 t31,O4 8| 35 i4 928.5

19_4,45 24.31 44.90 275.15 13t.04 22 35 S4 924.5

1924,45 t4.31 44.98 |75,65 t31.14 2| 35 84 9|4.5

1924,45 84.31 44.95 275.05 130.84 22 35 54 924.S

MID-COUR$_ EXECUTION ACCURACY ORIIT

RAP 299.20 ECC 1,4453

INS 2 LAT INS 2 LONG

40,85 23.74

40,85 23.?4

40.29 23.74

40.85 23.74

40,05 |3.74

40.98 83.74

40.35 23,74

DETERMINATION ACCURACY

TDE'1.9744 TRA 3.3349

RD[ o1|13 RRA-I.1407

FOE .5014 PRA 2.5955

lOG t.9775 9RA 3,$246

LAUNCH DATE JUN $ 1911

HELIOCENTRIC CONIC

RL 151.74 LAL .00

RP 231.10 LAP .|3

RC 293,476 GL -58,43

PLANETO¢[NTRtC CONIC

C3 23.944 VNL 4.093

LNCH AZNTH LNCN TIN[

48.98 22 4 44

40.96 22 4 44

48.98 22 4 44

48.96 22 4 44

48.98 22 4 44

48.98 22 4 44

48.98 82 4 44

TC}-4.?024 |AU 1.757| I;T 7881,8 3;A 2305.2 |G3 524.1 IT 140.3 IR 3O.i ll ti,)

R_3 1,88|2 FAU .09t47 RRT ".gill RRF -,9290 RTF .984? CRT ".??33 CRI .8223 tIT -,33O9

_C3-3.09t? 18P 14036 8G6 831|.i R23 .3954 Rt3 -.9323 L$A 142.8 NSA 33.5 IIA .t

8C3 4.1593 PiP 942 86| 8290.8 OG2 517.5 THA II3,?t EL! 142.4 EL! 19.3 ALr tTO.t5

FLIGMT TIM( E?l,O0 ARRIVAL DATE MAR 5 t8?t

LOL 251.79 VL 3l.ill Oil

LOP ?9.97 VP t1.331 GAP

G! 2io?l ZAL 92o1_ lAP

OLA -49.37 RAL 23.84 RAO 8144.5 VEL 11.997 PTH 9,99 VHP 4.009 DPA 7.04

L-i TIME INS LAT INS LONG INJ RT ASC INS AZHTH |NJ TINE PO CIT TIN

1904,34 24.39 39,11 239,83 133.07 22 35 49 594,3

!|94.34 04.59 3t,16 219,83 135.07 22 3S 49 564.3

1994.34 |4.59 39.tt 209,03 133,07 22 5S 49 064.3

1884,34 24.99 39.18 209.83 153.07 22 55 49 864.3

1564.34 24.59 39,10 2i9,83 133.07 22 35 49 564,3

1884.34 24.59 39,11 2t9.33 135.07 22 35 49 884.3

1564,34 54.99 39.tl 2$9.03 135.0? 22 35 45 564,3

DIITANCE 120,9|3 EARTH ?0 MAR1

-.77 AZL 9i.05 HCA 107,83 IMA 191.47 ECC .20793 [NC 1.9S4G VS 21,31l

-.ii AZP 53.|1TAL 385,51 TAP 183,34 RCA t5|.Ot APO 231,29 V2 23.709

|1.02 ET$ 205.94 ZAE 80,1? ET( I81,00 ZAC 130,29 [TC |75.95 LVl -40.24

RAP 300.11ECC 1.3941

INS | LAY INS 2 LONG

39.79 18o73

39,78 18,73

39.7G 18,73

38.78 18.73

39.78 tO.Y3

39.78 18.?3

39.75 tO.Y3

DIFF[RENTI4L C_RECTION2

TO[-I.|Oll YRA 3,ll90 TC3-5.31|0 IAU 1,7451

RO[ .till RRA-t.OL41 tC3 I,tlSO FAU ,1030l

rOE ,411| PRA 3,1817 PC3-3,?tYt lip 143|5

lOG 1.9052 IRA 3,4427 IC3 5.4454 FIP 105?

MIO*COUOSE EXECUTION ACCURACY OOliT OETERNINAT|ON ACCURACY

IGT 8100.4 |0| 114|,4 iG3 5?2.4 IT 141.5 IR 27.t 88 30.1

RRT -,SIT| RRF ",5502 RTF ,_953 CRT -,5027 CRI ,li3l _11 -,i?li

IGi O375,i R|3 .3479 RE3 -,9340 LIA 143,5 MIA 32,1 iRA .l

l_l 13l|.O 3;2 517,9 THA |lS.OD ELI 143.3 EL! 18,4 ALP l?O.iO

LAUNCH OAT[ JUN 3 liT! FLIGHT TIN| |71.00 ARRIVAL DATE NAN T 1872

HELIOCENTRIC CONIC

RL 131.74 LAL .00

8P 231.51 LAP .99

RC 261.011GL -45.34

PLAN2TOCENTRIC CONIC

¢3 21.817 VHL 4.571 OLA -45,59 RAL

LNCH AZNTH LNCH TIME L-I TiN( |NJ LAT

50.00 20 35 52 2047.19 15.18

52.12 22 8 23 1806,22 24.42

32,12 22 R _3 2806.22 24,42

S2.1R 22 9 13 1909.22 24,42

52.82 22 9 23 1009,22 24,42

52,82 22 9 23 1509.22 24,42

$2.Q2 22 8 23 1809.22 24.42

O[Y_ER_NT|AL C_R[CT|ON8

T36-1.?999 TRA 3.2714 TC3"5,687| BAU to7411

ROE .1219 RRA ",9146 RE3 I,IS09 FAU ,ID?!4

PDE .3892 FRA 3°3459 FC3-4.2512 DiP 14530

6D[ 1.8039 6RA 3.3R_8 BE3 5.9691 FSP 1106

DISTANCE 124,980 EARTH TO HAA8

LOL !11,?1 VL 31,|01 IAL -.DO AZL 90,22 H{A lID,14 ONA 101.17 [CC .20094 ZNC 1,2912 Vl 29,312

LOP 80.$0 VP !1,304 GAP -1,Or AZP 03,12 TAL 3SSoO0 TAP 155,84 RCA 151,64 APO 231,70 V2 23,?41

6P 28.89 ZAL 99,19 ZAP 49,t$ ET9 204,30 ZAE 73,8? [T[ |88,19 ZAC 127,39 [TC |75.T9 LVl -3?,?0

|1,T7 RAO li43,i V[L 11,909 PTH 6,92 VNP 3,115 DPA 4,20 RAP 300.92 [CC 1,3391

|NJ LONG INS RT ASC INS AZNTH INS TIN| PO CST TIH |NJ 2 LAT [NJ 2 LONG

47.14 256.30 135.65 2t 10 0 !047.2 31,94 28.02

33.?3 2t5.34 129.78 22 39 32 809.2 38.38 10,50

33.?3 295.34 129.78 22 39 32 I38.2 38,38 I0,}0

33.?3 215,34 129,78 22 39 32 809.2 38,38 10,50

33.73 215.34 129.79 22 39 32 909.2 35,38 10,50

33.?3 265,34 129.78 22 39 32 909.2 38.38 10,50

35.?3 2t3.34 129.78 22 39 32 80g,2 38,38 10,50

N|D-COURS_ EXECUTION ACCURACY _SIT DET(RNtNAT_ON ACCURACY

3GT 822?.? 3DR 1936.2 DO3 613.3 9T 140.2 SR 23.2 88 30.9

RRT -.9671 RRF -,g8g 6 RTF .9296 CRT -.8219 CR8 .8443 CST -,3890

3GB 9452,5 R23 .3431 RI3 -.9343 L$A 142.3 N$A 31.6 8SA .2

$G1 8438.9 $62 460.0 THA 167.14 ELI 141.? EL2 14,2 ALF 171.S0
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUmCN 9AT[ Jl_i O II?t fLIINT fIN[ 259.09 AINIvAL 9AT[ NAt I tlFI

N[LIOC[NTII¢ CGNIC O|ITAN¢[ I|1,I48 [AITN TO NAIl

RL 181,74 LAL .99 LQL lit,?9 VL U,IN 9AL -.9i AlL tl, YI NCA 19t,IS INA II1,11 [¢¢ ,lOJY? INC 8, fldl Vl 11.Ill

RP t31.94 LAP ,IS kOP It.II YP |l.l?? GAP °|.IS AlP 14.80 TAL 8S4,48 TAP 184.85 ICA ISI,I! APO I$1.11VO II.Yl9

RC 118,131 _ "41.9$ SP IS,IS ZAL tOO.IS lAP 4?,|4 [TI tOl,II ZA[ f?,II [T[ Ill,IS ZAC 1|4,ti [TC I?|,1 i LVl -81.99
PLAN[TOC[NTRI¢ CQJlI¢

C3 tO.lOS VNL 4.807 DLA -43.0? IAL tO.It RAO 1641,0 V[k ll.849 PTN I.II VNP 8.8|8 SPA 1.14 lAP 891.St [C¢ 1,8848

LNCN AZNTN LNCN TIN[ L'I TIN[ INJ LAT INJ LONG INJ RT 48C INJ AZNTN |NJ TIN[ PO Clf TIN INJ I LAY INJ I LONG

IO.O0 19 41 9 l148,SS 10,45 IS,Or 149.84 |ON.It 19 |4 |l 1148,6 lY.II 88.1!

SI,01 El II IS t?SO.14 81,99 El.S9 t61,88 Ill,iS It 41 I ?ll.I 81,II 4,IS

!1.91 It 11 4I tfII,94 ll.ll lO,Sl Ill.18 Oil,l| ll 4i ! ?Sl,J }l.II 4.88
SO.OI It lI 4S I?66,94 18.98 tO.S9 lll,li Ill,St It 41 I ?SI.O II,II 4.88

IS.ON It iS 4l t?lI.14 13.90 tO.SO lit.i) Oil.It II 46 I ?91.l 3I.ll 4oil
IS,ON 88 tl 4I |156.94 l],ll 20.59 lit,iS tEl,St II 46 I ?SI,I 3I.II 4.IS
SO.Of It IS 4S 1766.94 83,98 el,SO 261.03 Ill,St II 46 I ?SI.I 86.89 4,Of

DIFFERENTIAl. CGqRECTION8 NID°COURI[ EXECUTION ACCURACY OiIBlY DETERNINATION ACCUIIAC¥

?O(-l,GgtO TNA 3,8?O? TCO-N.$4t4 |AU t.?4?I 8GT 8340,9 IGq t?ll.4 8G8 S)l.I IT 187.1 |l O3.0 |l IS.|

ROE ,Ills NNA -.8344 RC8 1.0968 FAU .t9938 NIT ",9668 RRF ".0094 RYF .9800 COT -.8871 COl .It?t CIT -.ISIS

FOE .4GIN FRA 8.4898 VC304,6899 lip 14784 8G8 8S38,9 R23 .839S All -.9387 LIA llg,8 NSA 31.4 I|A .8
9DE 1,6950 IRA 3.3755 9C3 4.4314 FOP ills IGI 9821.4 $G2 441.5 THA t68,48 [L| l$I,t (Lt 12.S ALF |?l.t?

ll?t



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE JUk 4 |t71

HELIOCENTRIC CONIC

RL lli.?l LAL ,OO

RP 208.90 LAP -I,14

RC S?,g3O GL -tO,8$

PLAN£TO¢ENTRIC CONIC

C3 39.396 VHL 6,277

LHCH AZMTM LNCH TIME

50.00 14 12 31

60.00 IS 20 21

70.00 16 46 ]5

SO.D0 18 2g 39

90.00 20 t 5

100.00 21 12 31

!10.00 21 46 |

PLIGHT TIN[ 82.00 ARRIVAL DATE 4US 23 lITl*

OIITANCE 231,|Sl EARTH TO MARS

LQL ISM,TS VL 3|,35l GAL 3,|4 AZL 91,91HCA 73,§l ink 2Gl,OI ECC .43244 INC 1.9141 Vl It,ill

LOP 398,30 VP 9l,OOl GAP 92,34 AZP 10.54 TAL |0,4I TAP 83.0? RCA ISl.O! APO $11.t2 V9 21.461

GP -t.|O ZAL 74.39 ZAP |T1,32 [T8 2|1.21ZA[ 169,74 [T[ If.g| ZAC 97.49 [TC 271.7R LVI -IT.SS

OLA -99,?1RAL ]33,0i RAO 0650.3 VEL 12,690 PTM 7.47 VHP 11,036 OPA -I1,19 MAP 3El.tO [CC 1,4484

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

9638,86 -23,76 61,94 t99.29 t32.31 14 sg SO IDss,g -5.90 64.94

26S8,45 -17.68 ?l.og 204.?0 126,83 |6 4 39 llSl.4 -1.94 52.S6

2404.gl -[1,71 54.71 208.94 122.3| 17 26 40 1405.0 2.13 35.09

2082.38 "S.82 33.24 211.89 119.14 19 4 21 1082.4 5.55 12.72

1714.87 -4,TS 11.02 213,02 117.91 20 37 SO 764.9 7.01 $SO.17

1336.85 -6.82 354.61 211.8g !19,14 21 38 25 556.9 5.53 334.09

1451.77 "11.71 343.10 208,94 122.31 22 10 13 451.9 2.13 324.01

DIFFERENT IAL COqRECTIONR

TiE -.2633 TRA -.iSgo TC3 .1048 BAU .0604

ROE -.3972 MRA .2149 9C3 .0460 FAU .03262

FDE -.0216 FRA .3QS4 PC3 -,7235 BIP 810

BDE .6253 BRA .7R17 BC3 ,1t41 PIP 93

MID-COURSE EXECUTION ACCURACY

$GT 734.8 3DR 562,8 803 92.6

RRT -.0311 RRF .0399 RTF -.4569

$GB 12S.S 923 -.0057 RI3 ,4575

801 ?35.3 8G2 S62.1 THA I76.71

LAUNCH DATE JUN 4 1071 PLIGHT TIE 14,00

HELIOCENTRIC CC_IC

RL 151,?6 LAL .OO LOL 252.75 VL

R_ 206,8S LAP -1,83 LOP 327. S6 VP

RC 38,499 GL -11,06 GP -1.84 ZAL

PLANETOCRNTRIC CONIC

C3 36,674 VHL 6,0§6

DISTANCE 238,352

35.139 GAL 3.13 AZL 91.90 HCA 74.82 8MA

27.72_ GAP 21.81 AZP 90.30 TAL 10.68 TAP

74.01 ZAP 173,61 ET8 204,92 ZAE 169.[? ETE

DLA -93.01 RAL 332,?4 lAD 6042.5 VEL 12.513 PTH 7,40 VHP

LHCH AZMTH LNCH TIME L'| TIME INJ LAT

50.00 14 12 54 2813,20 -22.10

90,00 15 21 21 2931,17 "16.36

70.00 19 41 21 9375,13 -10,62

IS.DO 18 32 38 2041,00 "3,71

gO.DO 20 11 47 1729,22 "3,61

lO0,O0 21 12 31 1323.47 "5,71

110.00 21 47 53 1421,6| "10.62

DIVFERENTIAL CCRRECTION6

TOE -,23D2 TR4 ",i781 TC3 ,1992 |AU ,0546

RDE -.S342 RRA ,2Oil RC3 ,0494 PAD ,03427

POE ".0290 FRA ,3|41 PC3 ",lOOO |6P 606

DD[ .lIDS 6RA .7101 6C3 ,13|9 VSP 102

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CONIC

RL 131.71 LAL .00

RP 2DI. iD LAP -1,1|

RC Sl,I3? GL -|1,|7

PLAN2TOCENTRIC CONIC

C3 34,227 VHL S,|SD

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

60.65 198.00 133,0S 14 S2 47

69.68 203.40 121,28 tD S 12

53.10 207.27 122.65 t7 28 1

31,36 210.65 119,3D 19 6 47

6,02 211.80 1|6,07 20 40 37

359.73 210.05 119.36 21 40 34

349.08 207.67 122,6| 22 11 35

MID'COURSE EXECUTION ACCURACY

IGT 733.4 8GR 366ol 363 6i,2

RRT ",03|9 RRP .0426 RTP ",4601

IS6 644.8 RR3 -.0071Ri3 .4616

IGI 753,1 8G2 369.1 THA 116,e6

PLIGHT TIM( I|.00

GP

DIITANCE 240,1tl

LOL 211,71 VL 34.921 GAL 3.12 AZL 21.16 HCA 16.06 6HA

LOP RID,J3 VP l?,lSD GAP 21,27 AZP gO.iS TAL lO,II TAP

-1,61 2AL 73,D0 ZAP [74,16 ET| ROO,IO 2AE |21,64 IT[

DLA -23,42 RAL 339,40 RAD 6liD,2 YEL |2,41S PTH 7,32 VMP

LNCH AZMTH LNCM TIME L-! TIME INJ LAT

SO,OO 14 13 I| ETIS,OI -RI.4R

SD.OD 13 22 I? 2604.30 -13,43

70,00 16 SO IS 2343.t7 "9.54

80.OO 19 33 41 2015.74 "4,DO

90.00 20 IS 37 ID23,47 "2.47

|OO,O0 21 ll 3] 14lO,2E "4.tO

IlO.DD El 49 43 131|.43 "I.S4

OIrrEREMTIAL CO_RECTIONI

YD[ -,z411 TRA -.IS?? TC3 .|41E 6AU .Oltl

ROE -.5411 RR4 ,|015 RC3 .DSR| VAU °0357|

FOE -,DS?] Vl4 ,3211 PC3 -,9035 8iF liO

iOE .Sill IRA .1110 6C3 .liDS FIR lit

_AUHCN DATE JUM 4 tITI

HELIOCENTRIC CONIC

IL 131.TI LAL ,OO LOL lll,?S VL $4,724 GAL

tip 309,?S LAP -|.ll LOP 330.|0 VP 97.2|3 GAP

INJ LONG INJ RT AIC INJ AZMTH INJ TIME

T9.41 t56.73 133,SI 14 51 40

D|,23 202,13 127,70 13 S 41

51.57 201.4| 122,12 17 29 E2

29.54 201.43 119,53 IS I 17

7.02 210.41 II4,16 90 43 SD

350.t1 209.45 119,53 21 45 23

340.41 206.41 122.95 22 t2 55

MID-COURSE 2XECUTION ACCURACY

SGY T?I,D |DR 576.5 SG3 91,1

lIT ",0341 RRF ,U413 RT7 "*_,15

IS6 162,7 923 ",DOll RI3 ,4_05

Ill TYI.I Ill 5T|,I THA ITl,12

PLIGHT TIN[ II,00

OIITANC[ |41,233

3.11 AZL 6|,66 HCA 77,36 INk

RO,?3 AZP SO,it TAL ll.|8 TAP

RC Sl,lSD GL -1|,49

PLANETOCEHTIIC CONIC

C3 32.024 VHL S.lSt

LNCH AZMTH LNCH TIME

SO.DO 14 IS R|

90,00 12 23 I

TO.DO ID $2 4

IO,OO 18 38 47

IO,OO 20 19 33

IOO,OO 21 21 31

110.00 21 Sl St

OIVV2MENT IAL C_RRECTIOND

TO[ -.2411 TRA -.iSiQ TC3 ,1623 6AU .0734

RD2 -.3299 RMA ,till RC3 .0347 FAD ,03?23

FOE -.0459 PRA .3312 PC3"1.0070 9DP 931

ODE .5922 BRA ,SOil 6C3 .17|4 PSP 129

IP -1,13 ZAL 73.11 ZAP |13.61 ETI II/,i2 ZAE 166,17 [TE

DLA -23,71 RAL 332.03 RAD 6641.6 VEL 12.327 PTH 7.26 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT A|C INJ AZMTM INJ TIME

1763,31 "|D.R7 71o92 193,41 134,02 |4 59 29

RS71.09 "14,35 06,91 RO0,il IR$,0? II D 8

2311,64 -$,46 SO,OR 205,16 123,21 17 3D 41

tiRE,D7 -3,41 2?.72 206,24 118,67 |9 ll 50

tilT,IS "1,31 S.02 808,45 ttl,23 tO 47 11

1437,14 "3,46 342.06 208,24 !||,87 21 43 56

1363,45 -2,46 336.93 205,18 123,21 _2 14 14

MID-COUR8E EXECUTION ACCURACY

SGT ?DD,4 8GR 509.D DG3 103,3

RRT -,0381 RRP ,0490 RTP -.4818

IGB 960.4 R23 -,OOg? R13 ,4929

$01 T89,0 802 582.D THA 176,37

OtBIT OETERMINATION ACCURACY

8T 15.8 39 26.t 88 4.1

CRT ,6?66 CR3 -,3tS! CST ,45tt

LSA 28,9 MSA 11*5 81A 1,1

ELI 28.6 EL2 IO*D ALF 9S.83

ARRIVAL DATE AUG 2? lg?l

[ARTM TO MARl

227,84 [CC .41441 INC 1,8970 Vl 2D.3SD

8SOS! RCA 150.99 APO 364,69 V2 29,4?1

1S,41 ZAC 07,41 ETC 2?1,83 LVI *1?.DR

I0,D44 SPA -17.14 RAP 327,18 ECC 1,6036

PO CIT TIM INJ Z LAT INJ 2 LONG

1113.2 -4,70 63,83

ID31.2 -,74 SI._D

1375,1 3.27 33,33

1049,0 I,SI tD.37

722,2 8.13 340,|4

323.5 I,DO 133,24

421,9 3.2? 312,43

ORSIT DETERMINATION ACCURACY

67 ID.0 89 21.4 II 4,6

CRT .1713 CRS -,3?It CST ,4[DO

L|A Rlol M|k |1,1 IIA 1,1

ILl 20.9 EL2 t0,1 ALP 13,91

ARRIVAL DATE AUG II ltTl

[ARTM TO MARl

230,64 2CC .31?ll INC 1,1717 VI ES,331

17.DI RCA lSO,9? APO 350,31VE Ei,41_

14,00 ZAC g?,33 [TC E?8.88 LVt -I?,YO

I0.|09 SPA -17,01 RAP 32?.45 [CC 1.S133

PO CiT TIM INJ |LAT INJ _ LOkG

IT18,1 -5,44 I|,SO

|604.4 °44 49.98

1345.? 4,31 3[.99

t015,? 7,?1 9,01

ll3.S P,23 348,10

490.Z 7,76 330,38

592,S 4,39 320.91

ORSIT DETERMINATION ACCURACY

IT 16,_ 39 Zl.111 3,1

CRT ,1134 CRI -,411i CII ,il|l

L|A 21.3 M|A IR,0 IIA I,R

ELI !1,2 EL2 ll,l ALF 14,01

ARRIVAL 0ATE AUG ]1 I171

EARTH TO MARl

244,30 [CC ,38|!! INC l.llES Vt 2t,321

IR,84 RCA 150,13 APO 3$TolS V2 |1,417

12,73 ZAC 97,24 [TC R?8,DE LVl -|?,71

8,801 SPA -iT.01 RAP 537.71 ECC 1.5270

PO CST TIM INJ 2 LAT INJ E LONG

ITIS,5 -2,20 I1,??

1573,t 1.DO 41.?Z

1311.1 5.49 30.4t

932.? Sots 7.13

65?*? IO.3R ]44.03

457,1 3,33 $ZI.33

363.5 S.41 319.30

OMilT OETERM|NATION ACCURACY

DT 16.4 IR 27,0 II 5,3

CR7 .6397 CRI -,4713 CDT .3172

LSA 20.6 MIA 12.3 83A [.3

ELI 29.3 EL2 11,3 ALP 94,21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 4 IS?1

HELIOCENTRIC CONIc

RL 151.79 LAL .00

RP 209.?R LAP "|,11

RC S0.933 GL -11.69

PLANETO¢ENTRIC CONIC

C3 30.03? VHL 5.48|

LNCH AZHTH LNCH TIN[

50,00 14 13 39

80.00 15 23 96

TO.00 !1 $3 90

60.00 IS 41 55

90.00 20 23 36

100.00 21 24 4?

ltO.O0 21 53 IT

FLIGHT TIM( 90,00 ARRIVAL DATE lip 2 lIT!

DISTANCE 24|,RI|

LOL 19E,79 VL 34,938 GAL 3,11 kZL 91.89 HCA 78,13 8NA

LOP 331,37 VP EI,SSI GAP 20.21 kip 90.$6 TAL 11,$1 TAP

GP -1,99 ZAL ?2,71 ZAP 172.69 [Ti 195,80 ZAE 16T,?e [T[

EARTH TO MARl

238.67 (CC .34764 INC 1.8455 V! 29.351

90,23 RCA 150.93 APO 326.42 V2 26,491

11.5T ZAC 9?.!6 [TC 2?8.9T LVI -IT.T2

OLA -24,14 RAL 331,13 RAO i847.0 VEL 12,249 PTH ?.19 VHP 9,58S DPA -IT,D2 RAP 32T,95 ECC 1.4949

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTN INJ TIN( PO CDT TIN INJ 2 bAT INJ 2 LONG

2739.S9 -19.13 ??.09 194,28 134.44 14 59 IS 1759,6 -1.00 90,?7

2592.42 -13,27 15.61 199.6T 128,41 I| 6 22 1952,4 2.?5 47.90

2269.10 -?.39 48.50 203.99 123,44 17 31 $8 1288.! 6. ST 28.98

1949.03 -2,S? 25.gi 207.09 119,77 19 14 29 g4g.6 9.91 5.30

1621.79 -,IS 3.01 208.32 118,28 20 50 40 621.8 il.41 341.95

1424.30 -2,37" 347,28 207,09 119,77 21 49 31 424.3 9.91 326.67

1334.92 -T.39 337,41 205.99 123.44 22 IS 32 534.9 6.57 517.8T

DIFFERENTIAL CGRRECTIONS

TOE -.2386 TRA -,6488 TC3 .182? BAU .0769

RDE -.5188 RRA .1929 RE3 .0570 FAU .03887

FOE -.0553 FRA ,3396 F83"1.1202 BSP 972

BDE .S?OO BRA .6769 BE3 .1914 FSP 134

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 808.5 SCR 586.8 SG3 111.4 ST 16,7 SR 27.5 SS 5.6

RRT -.0370 RRF .0534 RTF -.4999 CRT .6559 CRS -,$274 CST .2853

SGB 1000,2 R23 -.014! RI3 .5006 LSA 29.9 MSA 12.5 SSA 1.3

SG1 809.2 SG2 58T.9 THA 176.73 ELI 29.8 EL2 11.5 ALF 64.0?

LAUNCH DATE JUN 4 1971 FLIGHT TIN( 92.00

MELIOCENTNIC CONIC

RL 151.76 LAL ,00

RP 206.70 LAP -1.80

RC 61.483 GL -11.89

PLANETOCENTRIC CONIC

C3 28.244 VHL 5.315

LNCM AZNTH LNCH TIME

50.00 14 13 36

60.00 19 24 39

TO.DO 16 55 34

80.09 16 45 ?

90.00 20 27 51

100.00 21 27 99

110.00 21 99 0

DISTANCE 248.84?

LC4. 252.75 VL $4.366 GAL 3.12 AZL 91.83 NCA 79.89 8NA

LOP 332,64 YP 26.761 GAP 19.70 AZP 90.32 TAL 11,94 TAP

_0 -2.04 ZAL 72.24 ZAP 171,65 ETS 194.19 ZA[ 167.41 ETE

ARRIVAL DATE SEP 4 1971

EARTH TO MARS

233.66 [CC .35419 INC 1.8286 Vl 29.398

91.84 RCA 150.90 APO 316,43 V2 26,494

10,40 ZAC 97,0? ETC 279.01 LV! -IT. T2

DLA -24.90 RML 331,21 RAD 6649.3 VEL 12.173 PTH 7.14 VHP g.234 DPA -17.00 RAP 328.19 [CO 1.4949

L-I TIME INJ LAT ZNJ LONG INJ RT ARC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2719.39 "18.02 79,99 193.11 134.81 14 58 53 1716.4 ,IT 9G.90

2527,39 -12,21 04.34 198.48 126.71 16 6 47 1827.4 3,85 49,S0

2260.12 -5,34 47,01 202.82 123.53 17 33 14 1250.1 7.62 27,47

1917.29 -I.2T 24.12 206.96 119,83 ID 1? 4 917.3 I0.96 S.4D

1585.89 1,00 1,0! 207.23 118.25 20 54 17 585.9 12.47 339,80

1391,74 -1,27 345.49 205.96 119.83 21 51 10 39|.7 10.90 324.82

1300,04 "6.34 355.93 202.82 123.63 22 16 47 306.9 7.62 319,39

DIFFERENTIAL CCRRECTiONS MID-COURSE EXECUTION ACCURACY

TOE -.2244 TRA ".6399 TC3 .2005 BAU .0519 SGT 821,7 $GR 594.3 SG5 119,9

RDE -,5079 RRA .IS77 RC3 ,0591 FAD ,04000 RRT -.0454 RRF .0ST? RTF -,5141

FOE 0,0894 FRA .3479 FC3"1.2449 B8P 1005 SGB 1014.! R23 -,0112 RI3 ,5152

BOE .5552 BRA ,6630 DE3 .2169 F8P 147 SGI 822.G SG2 593.2 THA 175,25

LAUNCH DATE JUN 4 1971 FLIGHT TIME 94.00

HELIOCENTRIC CONIC DISTANCE 251.890

RL |51.79 LAL ,00 LOL 252,75 VL 34,204 GAL 3.12 AZL 91.01 HCA 61.|l SNA

RP 206.68 LAP -1.79 LOP 339o91 VP 25,S|5 GAP |9,ED AZP 90,28 TAL 12,29 TAP

RC 62,398 GL -IE,DS GP "2,09 ZAL 71.75 ZkP 170,10 (TS 192.92 ZA£ 167.11 ETE

PLAMETOCENTR1C CONIC

C3 26.623 VHL 5.160 DLA "24.85 RAL 330.77 RAG 6645,7 VEL 12.107 PTH 7.06 VHP

LNCH AZNTM LNCM TIN( L-| TIME

50.00 14 13 54 2993.84

60.00 15 25 18 2505.06

70.00 18 57 15 2232.T4

80.00 18 48 21 1685,02

90.DO 20 32 14 1549.96

IOO.O0 21 31 IS 1359.50

lID.DO 21 59 41 1279.56

DIFFERENTIAL C_qRECTION9

TD[ -.217! TRA -.8257

ROE -.49T? RR& ,1629

rOE -.OYY6 rRA .3596

9DE .5450 IRA .$519

LAUNCH OAT[ JUN 4 1971

HELIOCENTRIC CC_ilC

RL 151.7S LAL .00

RP 20G.GT LAP -I.78

INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

-16,94 T4.g5 191.97 135.15 14 58 29

-ll.lT 63.13 197.33 128.98 16 7 1

-5.30 45.5? 201.69 12S.T9 17 $4 28

".lD 22.$5 204.87 I19.66 lg 19 46

2,IS $59.01 206.17 118.20 20 56 4

-.JD 343.72 204.8? 119.86 21 55 $2

-S.SO 354.49 201.69 123.79 22 18 1

HID-COURSE EXECUTION ACCURACY

TC3 .2333 5AU .0859 SGT 898.1SGR SRg.5 $GS 128,9

RC3 ,0609 FAU ,04245 RRT ".045T RRF .0821 RTF -._.41

FC3ol,3805 DSP lO)O SG8 1050.4 R23 ".OIss RIG .5853

DC3 ,241| FSP 160 6GI 839.0 6G2 598.2 THA 176.19

LOL 252,75 VL $4.092 GAL

LOP 395,18 VP 2S.SSO GAP

FLIGHT TIN£ 96.00

DISTANCE 255.011

3.13 AZL 91.80 HCA

18.7t AZP 90,24 TAL

ORBIT DETERMINATION ACCURACY

ST 18,6 SR 27,S 89 9.9

CRT .642? CRS -.5799 CST .2211

LSA 30.1 MSA 12.7 6SA 1.4

ELI 30.0 EL2 ll.T ALF 64,83

ARRIVAL DATE 6EP 9 1G71

EARTH TO MARS

229,10 ECC .34160 INC 1.8119 VI 29.598

93,45 RCA 150.88 APO 307,49 V2 29,499

9.47 ZAC 96.99 ETC 2T9.OS LVI -IT.Y2

8.917 SPA -18.99 RAP 328,41 [C¢ 1,4392

PO (ST TIN INJ 2 LAT INJ 2 LONG

1693.8 1,30 58.89

1503,! 4.89 45.13

1232.? 8.64 29.01

685.0 IS.g8 I.SO

550.0 13,52 33?.74

359.5 11.98 32_.97

279.6 8.64 314.93

ORBIT DETERMINATION ACCURACY

ST 16.7 SR 27.8 69 8.5

CRT .§$55 CR9 ".924| Ell .179_

LSA 30.3 NSA 15.0 IRk 1.4

ELI 30.2 EL2 1t.9 ALF 15,09

ARRIVAL DATE SEP S 1971

EARTH TO MARS

62,45 3MA 225.16 [CC .$S004 INC 1.7952 Vl 29.358

12,65 TAP 95.08 RCA 150,85 APO 299.4? VE 26.490

0,51 ZAC 96.90 ETC 279.08 LVI -I?.TI

i,Sl3 DPA -16.97 RAP 328.61 [CC 1.414O

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

Re 63,STS GL -12.26

PLANETOCENTRIC CONIC

CS 2S,IS? VNL 5,015

LNCH AZNTM LNCN TIM2

50,00 14 13 26

8O.0O IS 29 53

?0.00 16 58 53

80.00 18 SI 39

gO.00 20 3G 48

100.00 21 34 30

110.00 21 58 1g

GP -2.19 ZAL 71,25 ZAP 169.53 ET$ 1gl,90 ZA[ 166.69 [T[

DLA "25.20 RAL 330,31 RAO 5045,1 V[L 12.047 PTH 7.03 VHP

L'I TIME INJ LAT 1NJ LONG INJ RT ASC

25?2,08 -15,88 ?3.g$ 190,85 155.46 |4 58 0 1672.1 2.39 5T.95

24?9.4? "10o19 61,96 1g6.20 129.21 15 7 12 147g.5 5,g5 49.99

2206,03 -4.29 44.17 200,98 123.g2 1? 35 39 1206.D g,6s 24,56

1893,19 .go 20.60 203.81 119,85 19 22 31 853,1 12.98 559.76

1513.99 3.32 356.gg 205.15 liD,10 21 2 2 514.0 |4.54 535.59

1527.62 ,go 341.97 203.81 119.85 21 56 37 327.6 12.98 321.13

1252.89 -4.29 353.08 200.58 123.g2 22 19 12 252.8 g.63 513.S0

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

SGT 853.T SGR 604.3 SG3 13D,S ST 16.7 SR 28.! SS 6.6

RRT -.D4gl RRF .0670 RTF -,5338 CRT .6266 CR9 -.66T0 CST .1313

SGB 1045.9 R23 -,0147 R13 .5351 LSA 30.6 MSA 13.2 SSA 1.4

5G1 054.7 SG2 602.8 THA 176.04 ELI 30.4 EL2 12.0 ALF 85,46

DIFFERENTIAL CORRECTIONS

TDE -.2092 TRA -.6156 TC3 .2991 BAU .0996

ROE -,48?9 RRA .IT81 RE3 .0024 FAU ,04441

FDE ",0909 FRA .363? FC3-1.5284 BSP 1069

DOE .5309 BRA .6408 BC3 .2665 FSP 1?9
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 4 1871

HELIOCENTSIC CaNIC

RL 151.78 LAL ,00

RP 201.68 LAP -I.77

RC 64.414 GL -12.43

PLAN[TOCENTRIE CONIC

C3 23.828 VHL 4,18t

LNEN AZNTN LNCM TIME

80.00 14 13 16

60.00 1S 26 25

?O.OO 1T O 28

80.00 18 54 58

90.DO 20 41 34

IOD.DO 21 37 80

110,00 21 89 55

FLIGHT TIME 98.00 ARRIVAL DATE SEPlO 19?1

OISTANCE 258.25? EARTH TO MAR8

LOL 252.75 VL 3S.llO GAL 3.14 AZL 91.79 HCA 83.70 8NA 221.53 [CC .31920 INC 1.7787 VI 29.$88

LOP SSi.4S VP 2i.176 GAP tl.23 AZP 90.20 TAL 13.02 TAP 9i.72 RCA 150.82 APO 292.24 V2 28.48i

GP -2.21 2AL 70.74 ZAP 168.45 iTS 191.07 ZAE 1i6.?3 ETE 7.59 ZAC gl.81ETC 279.11LVi -17.68

DLA -2S.SS RAL 319.83 RAO 6644,5 VEL !1,992 PTH 6.99 VMP 8.320 OPA -16.97 RAP 328.80 [CC 1.3921

L-I TIM( INJ LAT |NJ LONG INJ RT A$C ZNJ AZNTH [NJ TIME POC$T TIM INJ 2 LAT INJ 2 LONG

2ill,tO -14.16 13,01 189.77 135.74 14 $7 28 1651.1 3,44 S7.07

245i.65 -9.17 60.83 195.11 129.42 16 7 20 1456.7 6.92 42.89

2180.03 -3.30 42,80 199.51 124.01 17 36 48 1180.0 ID.S9 23.18

1821.88 1,97 18.98 202.?9 119.80 19 25 19 82t.7 13.94 357.11

1477.87 4.47 334.97 204.17 117.95 21 6 12 4?7.9 15.55 333,43

1291.15 1.9? 340.24 202.79 119.10 21 59 26 296.2 13.94 319.30

1226.85 -3.30 331.72 199.51 124.01 22 20 21 226.8 10.59 312.10

DIFFERENTIAL CCRRECTION8

TOE -.2011 TRA -.6084 TCS .2861 BAU .0933

RDE -.478? RRA .ITSt RC3 .0634 FAU .04651

FOE -.1040 FRA .3711 FC3-t.689? lIP 1097

BDE .5192 BRA .6298 BC3 .2930 FGP 191

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .OO

RP 206.69 LAP -1.78

LOL 252.79 VL 33.777 GAL

LOP 337.72 VP 21.002 GAP

MID-COURSE EXECUTION ACCURACY

SGT 868.4 SiR 608.7 SG3 148.9

RRT -.0529 RRF .0720 RTF -.5428

$GB 1060.5 R23 -.0158 R13 .5443

8G1 869.5 SG2 607.1 THA t75.85

FLZGHT TIN[ t00,00

DISTANCE 261.59t

3.15 AZL 91.76 HCA 84.97 9MA 218.25 ECC .3091!

17.76 AZP 90.15 TAL 13.39 TAP 98,31 RCA 150.79

RC 65.512 GL -12,60

PLANETOCENTRIC CONIC

C3 22.623 VHL 4.786

LNCN AZNTH LNCH TIME

50.00 14 15 1

SO.DO 15 26 49

7O.OO 17 2 0

8O,OO 18 $8 20

90.00 20 46 34

100.00 21 41 12

I10.00 22 1 26

ORBIT DETERMINATION ACCURACY

ST 16.7 GR 28.3 88 7.0

CRT .6168 CRS -.7066 CST .0893

LSA 30.8 NSA 13.4 8SA 1.8

ELI 30.5 EL2 12.2 ALF $8.91

GP -2.27 ZAL 70.22 ZAP 1i7.34 ETl 190.37 ZA[ 166.63 ETE 6.69 ZAC 96.73

ARRIVAL DATE SiP 12 1t71

EARTH TO MARS

INC 1.7623 Vl 29.156

APO 285.71 V2 28.485

ETC 279.14 LVI -17.66

DLA -28.89 RAL 329.34 RAD 6644.0 VEL 11. 942 PTH 6.95 VHP 8.039 DPA -16.97 RAP 328.98 [CC I.$723

L-I TIME INJ LAT |NJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2110.94 -13.88 72,11 188.72 135.98 14 St 52 1630.9 4.46 56.23

2434.65 -8.22 59.76 194.03 129.60 16 ? 23 1434.6 7.88 41.82

2154.79 -2.34 4|,48 198.47 124.08 I? 37 35 1134.8 11.52 21.81

1790.66 3.01 17.17 201.80 119.72 19 29 11 790.7 14.88 356.10

1441.63 3.62 352.93 203.23 117.76 21 10 35 441.6 16,54 331.22

1265.12 3.01 338.$4 201.80 119.72 22 2 17 265.1 14.68 317.47

1201.61 -2.34 330.40 198.47 124.08 22 21 28 201.6 11.52 310.72

DIFFERENTIAL CORRECTIONS

TDE -.1936 TRA -.8958 TC3 .3135 BAU .0968

ROE -.4699 RRA .1692 RE3 .0639 FAU .04874

F0E -.!187 FRA .3786 FC3-1.863! BiP t129

BDE .5082 iRA .6192 it3 ,3|99 FSP 208

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 882.8 SiR 612.8 SG3 159.9 ST t6.7 SR 28.5 88 7.5

RRT -.0565 RRF .0776 RTF -.5509 CRT .6075 CR8 -.7424 CST .0488

SGB 1074.6 R25 -,017e Rt3 .5525 LSA 31.0 NSA 13.5 $SA 1.8

$G1 884.1 SG2 610.9 THA 175.69 ELI 30.7 EL2 12.3 ALF 81.33

LAUNCH DATE JUN 4 1971 FLIGHT TIME tO2.OO

HELIOCENTRIC CONIC

RL 151.76 LAL *DO

RP 206.71 LAP -1.74

RC 86.887 GL -12,73

PLANETOCENTRIC CONIC

C3 21.528 VNL 4.140

LNCH AZMTH LNCH TIME

50.00 14 12 41

80.00 15 27 tO

TO.DO 17 3 28

SO.DO 19 I 46

90.00 20 SI 50

!00.00 21 44 38

ARRIVAL DATE SiP 14 1911

DISTANCE 265,018 EARTH TO MARS

LOL 212.79 VL 33.i53 GAL 5,1t AZL 91.75 MCA 81.24 8MA 215.27 [CC .29970 INC 1.7459 Vl 2R.358

LOP 53i.99 VP 25.838 GAP 17.29 AZP 90,1t TAL 13.77 TAP lOO.Ot RCA l$O.?i APO 279.79 v2 2t.4R3

GP -2.34 ZAL t9.70 ZAP |61.21 2T$ 189.78 ZAE 188.11ETE 5.61ZAC 91.i4 ETC 279.18 LVI -17.63

DLA -24.22 RAL 328.84 RAD 8i45.5 VEL 11,89i PTN B.9t VHP ?.7t2 DPA -I6.99 RAP 319.13 ECC 1.3543

L-I TIN[ INJ LAT |NJ LONG INJ RT AlC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

28tl.59 -12.93 71.25 187.89 138.20 14 5i I! 1611.6 5.42 95.41

2413.48 -7.50 58.73 193.02 129.75 18 ? 23 1413.3 8.80 40.78

2130.31 -|.41 40.20 197.45 124,13 17 38 38 1130.3 12.40 20.47

I?10.04 4.01 15.48 200.84 119.61 19 51 6 760.0 13.80 354,28

1403,01 8.78 350.87 202.54 117.52 21 15 15 403.1 IT.St 328.98

1234.51 4.05 531,83 200.84 119.61 22 5 12 234.5 13,80 315,88

t77,1 tl.40 309.38

02817 DETERMINATION ACCURACY

GT II,5 SR EA,? Gl T.R

CRT ,5817 CRI -,7711 CIT ,UIU4

LIA 31,1M|A 13.6 8IA 1.8

[Lt 50,1 EL! 12.4 ALF 11,71

llO.OO 22 2 14 1177.13 -t,4t

DIFFERENTIAL CORRECTION|

70[ ".lTi9 TRA -.8188 TC3 .3341 |AU .1038

ROE -o4i|7 RRA ,|ISO RC3 .08_8 FAU .OStO9

F0E ",1334 FRA ,18i8 ?C3"2,0544 ilP t0i8

lot .4151 iRA .lOt/ It3 .3S88 fiP Ill

LAUNCH DAT2 JUN 4 1871

HELIOCENTRIC CONIC

RL 151.?1 LAL .00

RP 201.73 LAP -1.73

RC i7.8?7 GL -52,81

PLANETOCENTRIC CONIC

C3 20.833 VML 4.531

LNCH AZMTH LNCM TIM[

50.00 14 12 17

IO.OO 18 27 27

70.00 17 4 81

8O.DO 19 5 13

90.00 20 ST 25

100.00 21 48 5

110.00 22 4 18

DIFFERENTIAL CCRRECTIONS

TOE -.IT48 TRA -.5710 TC3 ,3768 OAU .1049

RDE -.4538 RflA .1610 RC3 ,0633 FAU .05313

FOE -.1808 FRA .3938 FC3-2.2610 BSP t121

BOE .4812 BRA .5941 BC3 .3820 FiP 24?

328.12 197.41 124,13 22 21 31

MID-COURSE EXECUTION ACCURACY

8GT 882.5 l_q 811.l 8G3 171,8

RRY -,D847 RRF ,UII2 RTF -._,40

IGI 1082,1 R23 ",0121 R!3 .17t?

8it 851.2 8G2 114.0 TNA t?|,t0

FLIGNT TIME 104,00 ARRIVAL DATE 8[P 18 t|Tt

DISTANCE 218.515 EARTH TO NAB8

LOL 112,75 VL 35.551 IAL 3.18 AZL 91,75 NCA 57,Sl 8NA |12.57 [CC .29088 INC 1.7198 Vl 29.338

LOP 340,2i VP 25,ii3 IAP 18.84 A2P 90.08 TAL 14,15 TAP lOt.iS RCA 130,72 APO 2T4.42 V2 28.4R9

lP -2.41 ZAL il,t? ZAP 18§,Oi iT5 189,27 ZA[ 188.81 ETE 4,23 ZAC 98.51 (TO 279.19 LVZ -17.iS

DLA -|1,|4 RAL 32i,33 RAD 1843.1 V[L 11,i55 PTH 8.8? VMP ?,GtO OPA -17.01 RAP 529.27 ECC 1.337i

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH |NJ TIME PO ClT TIM INJ 2 LAT INJ 2 LONG

2593,12 -12,D2 ?0,43 181.70 131,59 54 55 30 1593,1 8.33 14.13

|3i3o59 "i.41 57.?4 192,02 129.87 18 ? 20 1383.2 9.iT 39.79

2108,74 -.31 31,iT 196.48 124.13 17 59 38 1106.7 13,25 !8.1T

1730.02 S.05 15.05 199.92 111,47 19 34 3 ?30.0 18.87 352.48

13i8o21 ?,93 348,7? 201,49 It?,23 21 20 13 368.2 18.46 328.89

5204,49 5,05 338,1t 189.92 51i.47 22 8 9 204.5 ll,6T 313.88

1153.51 *.51 32?.89 186.48 124,15 22 23 32 183.6 13,28 308.09

MID-COURSE EXECUTION ACCURACY ORBZT OETERMINJTION ACCURACY

IGT 904.7 SiR Ilg.g $G3 184,2 iT 16.4 5R 28.9 SS 8.5

RRT -.0673 RRF .019? RTF ".5?42 CRT ,5808 CR8 -,2009 C$T -.0111

$GB 5096.7 R25 ".0174 R15 .5762 LSA 31.4 MSA 15.8 8SA I.I

Sit 90i.5 SG2 617,2 TMA 175.07 ILl 30.8 EL2 12,8 ALF 17.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L&UMCN DAY[ JUN 4 lS?I

N[il OA;ENTRI¢ CONIC

Rt 111.7$ LAL .00

RP 2DE. IT LAP -I.71

RC $8.140 GL "1).01

PLANETO_[NT$I¢ CONIC

C3 19.$2l VNL 4.430

LNCH AZNTH LMCN TINI

SO.DO 14 II 45

$0.00 15 2? 39

70.00 t? G 11

80.00 19 O 43

RO.0O ZI 3 IS

100.00 El SI 34

llO.O0 IE S 31

FLIGHT Tlll_ 10G.00 ARRIVAL DATE lip II liT1

DIIIARCE tfl.O?8 [AITN TO NAIl

LOL lSl. TI VL 31.4|? GAL ).IS AZL el,T! NCA IS.TO IMA llO.II [¢C .|SIS| IMC 1.7113 Vl IG.}$e

LOP 341,S) vP ||,518 SAP 1So40 AZP 90.04 TAL 14,1$ TAP tO).]] RCA IIO,SG APO lOS.S4 Vl 8i,48i

GP -l.4l ZAL iS,Gi ZAP IG).ii ET| Ill,l) ZA[ lOG.f? [T[ 4,04 ZAC SS.4? EYe |?9.20 LVI -17,|4

OLA -IG.14 RAL 517,81 SAD Gi41.T V[L II.iST PTH i.i4 VHP T.IGI SPA -I?,OS RAP 31S.$8 ECC I,)!30

L-I TIME IHJ LAT INJ LONG INJ RT AIC lMJ AZMTM INJ TIME PO CIT TIM INJ ! LAT INJ I LONG

ISiS,S! -!1.18 GG.l? 185.75 138,51 14 14 44 1575,| 7.25 |3.89

2313.00 "5.58 SG.01 101.05 119.90 16 ? 13 1371.8 10.51 30.05

1084.06 .38 37.79 i|5.53 I14,18 17 40 55 1084.1 14.06 IT.It

1700.54 G,04 11.19 t89.04 119.30 19 37 3 700,S 17,$2 )SO.It

1330.TS $.09 34G.63 ZOO.G9 11G.OG 21 |5 33 330.? 15.35 314.34

1175.01 G.04 333.58 109.04 !19.30 ll I1 9 IT5.O 17.52 312.08

1130.80 .38 326.T1 195.53 114.15 22 24 |8 I10.9 14.06 306.83

DIFFERENTIAL CORRECTION8

TOE -,1694 TRA -,5643 TC5 .4008 BAU .1084

ROE -.44$3 RRA .1571 RC5 .0610 FAU .05633

FOE -.IU6 FRA .4015 FC302.4048 BSP It?8

D0[ .4?73 RRA .5858 RC3 ,4056 FSP 288

LAUNCH DATE JUN 4 19?I

HELIOCENTRIC CONIC

NL 151.78 LAL .DO LOL 252.?S VL 33.525 GAL

MP 208.$1 LAP -1.70 LOP 342,?9 VP 15.3GG GAP

NOD-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

IGT 910.2 8GR i2|,9 SG3 IGT.G GT 16.5 8R 29.1 88 9.0

RRT -.0?07 RRF *0985 RTF *.5761 CRT ,5754 CR8 -,$284 C$T -.0450

SOB 1109.5 R23 -.0216 R13 .5704 LIA 31.G NSA 13.9 SOA !.T

3Gt 920.1 SO2 920.0 THA 174,96 EL! 30.9 [L2 12,? ALF 68,18

FLIGHT TIH( 104.00 ARRIVAL DATE 8EP ZO IRTI

DISTANCE 2?5,$94 EARTH TO MARS

3.20 AZL 91.70 HCA 90.04 IMA |07.G? [CC .|7523 ]NC 1.$970 Vl 29.358

15.91 AZP DO.DO TAL 14.91 TAP 104,86 RCA 150.68 APO 285.05 Vl IG,4GQ

3.13 ZAC 96.38 ETC 279.21 LVl -1r,48RC ?0.4SS GL -13.13

PLANETOCENTRIC CC#;IC

C3 18.803 VHL 4,338

LNCH AZMTH LNCH TIME

SO.O0 14 11 15

80.00 15 27 47

?0.00 17 ? 28

80.00 19 ]2 ]d

90.00 21 9 51

100.00 _t 55 6

110.00 22 6 32

GP -2.SG ZAL $0.14 ZAP 162.?0 ET$ 10R.45 ZAE 166.99 ETE

DLA -27.14 RAL 327.31 RAG G042.3 VEL 11. 702 PTH G.81 VHP ?.Oil SPA -I ?.lO

L-I TIME INJ LAT INJ LONG ZNJ RT A$C INJ AZMTH ZNJ TIN[ PO CGT TIM

2588.r? -10.3_ R8.94 154.82 138.71 14 83 58 1555.$

2355.33 -4.76 55.92 190.12 130.07 16 ? 2 1358.5

2052.30 1.19 3$.66 194.62 124.14 IT 41 40 1082.5

1671.63 ?.DO 10.58 198.20 119.10 19 40 5 6?l.G

1292.53 10.I7 344.43 199.94 118.49 21 31 23 292.3

1146.10 ?.00 333.95 198.20 119.10 22 14 It 146.1

1109.12 1.19 325.57 194.62 124.14 22 25 21 109.1

RAP 329.45 ECC 1.3094

INJ 2 LAT INJ 2 LONG

8.06 83.17

11.30 37.81

14.85 16,?0

!8.33 345.94

20.31 321.$9

18.33 310.31

14.83 305.$1

DIFFERENT IAL C01RECTION$

TOE -.183R TRA -.SS$O TC3 .4235 BAU .1080

ROE -.4892 RRA ,I833 RC3 .0100 FAU .03921

FOE -.18?9 FRA .4091 FC3-2.?ISG DSP 121G

ROE .4689 ORA .5768 BC3 .4297 FOP 290

MID-COUR|[ EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SOT $29,7 SGR G2S.$ 383 |12,0 ST 15.4 8R 29.2 86 9.$

RRT -.0749 RRF .1030 RTF -,5785 CRT .5847 CR$ -.6474 CST -.0754

)GO !120.6 R23 -.0254 RI3 ,5812 LOA 31.9 MSA 14.0 $8A 1.O

381 931.8 8G2 622.4 THA 174.78 ELI 31.0 EL2 12.6 ALF 68.52

LAUNCH DATE JUN 4 1971 FLIGHT TIM_ 110.00 ARRIVAL DATE SEP ll 1571

HELIOCENTRIC CCNIC DISTANCE 279.56? EARTH TO MARS

RL 151.79 LAL .00 LOL 252.75 VL 33.228 GAL 3.2| AZL 91.68 HCA 91.310MA 105,82 ECC .2681? INC 1,6807 Vt 29.3S8

RP 209,87 LAP -1.$0 LOP 344.08 YP 28.284 GAP 15.55 AZP D9.98 TAL IS.19 TAP 108.80 RCA 150.63 APO 261.02 Vl 25.4?4

NC 71.015 GL -13.24 Gff -2.84 ZAL G?,G5 tAP 161.40 ET8 188.10 ZAE 18?.22 ETE 2.18 ZAC 98.30 ETC 2?9.22 LV! -17.41

PLANETOCENTRIC CONIC

C3 18.050 VHL 4.245 DLA -27.42 RAL 328.80 SAD 0841.0 V[L 11.751PTH $.78 VHP G.?|l SPA -11.15 RAP 329.56 [CC 1.19T!

LNCH AZMTH LNCH TIN[ L-i TIN[ INJ LAT INJ LONG ]NJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

GO.DO 14 I0 43 2542.91 -9.53 88.25 183.92 I$1.84 14 55 G 1542.9 8.85 52.80

$0.00 15 27 $0 233Y.T8 -$.99 55,07 189.22 130.14 IS G 48 1331.8 12.05 37.03

YO.O0 87 8 35 2041.50 1.89 35,51 193.13 124.10 IT 42 37 1041.5 15.56 15.52

$0.00 19 aS AT 1043.34 T.S3 S.OO tiT,IS Ill.iS tO 43 10 643.) tO.tO $41.20

80.00 21 IY 0 ilS2,iO 11.4? 342.11 198.25 118.03 |1 3? 33 2|2.A tl.II )II.Sl

100.00 21 SO 30 I117.81 T,93 330.3? 197.39 118,88 II 17 1S 117,8 t9.10 SOS.ST

tlO.OO 2_ 8 ! 1088.32 1.99 324.49 193.73 124.10 22 28 !0 80.3 15.56 304.44

DIFFERENTIAL COIRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT O[T[RNINATION ACCURACY

TOE -.1574 TRA -.5474 TC3 .4497 6AU ,1094 SOT 933.3 8GR 628.0 583 227.| OT 16.4 SR 29.4 88 lot

O0[ -.4324 SRA .1501RC3 .OS?l FAU ,06223 RRT -.0797 RRF .1115 RTF 0,_08 CRT .5588 CRS -,Sill Cll -.lUll

FD[ -.tOeD FRA .4134 FC3-2.9880 98P 1243 SQB 1130.1 R23 -.0288 RI3 .3830 LIA 32.1MSA 14.1 8SA 1.8

ODE .4802 IRk .S$?G OC) .4531 rip 315 5GI 941.9 SO2 G14.4 THA 174,55 ELI 31.1 EL2 12.9 ALF ll.ll

LAUNCH DATE JUN 4 19?1 FLIGHT TIM( II|,O0 ARRIVAL DATE 8[P 24 It11

HELIOCENTRIC CONIC DISTANCE 283.088 EARTH TO MARl

RL ISI.?G LJL ,00 LOL 232,?5 VL )).140 GAL 3,23 AZL 91,GG NCA 92,|S GNA |03,GS [C¢ .2GISO INS 1,0848 VI ll,)Sl

RP 208,$3 _AP *1,08 LOP 345,33 VP !S.130 GAP 15.14 AZP 09.83 TAL 15.GG TAP 10|.|4 RCA 150.SG APO 23?,30 V2 25,455

RC ?S.12G GL -13.34 GP -2.?2 ZAL G?.13 ZAP 160,24 (T$ 187.80 ZAE 187.55 ETE I,IS ZAC SO.21ETC |70,21 LVI -17.34
PLANETC_ENTRIC CONIC

¢3 17,3_3 VHL 4,tG? DLA -27,88 RAL 328,28 RAD S641.G V(L II. 722 PTH S.?S VHP G, 5GG SPA "l?,ll RAP 320.$1 EC¢ 1*2888

LNCH AZNTH LNCH TIME L-1 TIN| INJ LAT INJ LONG INJ RT A$C ZNJ AZMTH INJ TIME PO CGT TIN INJ 2 LAT INJ | LONG

50.00 14 10 3 211T.93 -G.?S G?.$1 183,08 138,85 14 S| 11 1527.9 $.60 St,8_

90.00 18 2? 49 2321.17 *3.26 54.28 188.34 130,18 IS G 30 1321.2 12.76 3G.l_

?0.00 17 9 39 2021.?D 2.?4 34.34 191.88 124.D$ l? 43 11 1021.? IG.25 14.4C

$0.00 19 19 20 1615.?D 8,84 7.49 196.$1 110.$4 19 48 IG 815.7 19.R4 349.48

$O.OQ 21 29 10 1208.$S 12,?3 $38,12 !g8.13 115.47 21 48 10 |09.9 22.14 318.SS

!_0.00 22 2 1l 1090.17 8.84 318.$l )gO,G1 lID.G4 22 |0 22 g0.2 19,84 308,09

110.09 21 $ 5 1014.52 |.?4 323.45 !g2.98 |24.08 22 |$ 54 68.5 15.25 303.32

DIFFERENTIAL CCRR[CTION$ M|D-COUROE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

TOE -.1521 TRA -.$388 TC3 .4734 |AU .1100 3GT 841.0 SCR 130.1 $83 143.4 ST IG.3 SR 19.S $8 IO.G

ROE -.4250 RRA .1468 RC3 .DS31 FAU .08548 RRT -.0845 RRF .1100 RTF -.3831 CRT ,8481 CRG -,8011 COT -.124|

FDE -.2293 FRA *4235 FC3-3.2884 DIP 1284 $GB 1138.3 R23 -.031? R13 ,SRGS LSA 31.4 NIA 14.1 IDA 1,$

802 .4323 IRA .5382 BC3 .4?$4 FIP 342 $81 RSO.6 $82 t11,1 THA 174.31 ELI 31.1 EL_ 13.0 ALF $9,42
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19719

LAUNCH OAI( JUH 4 19rl IrLIGMT T|M( tt4.QD ARRIVAL DA T[ K P tl Sirs

HELIGCENTNt¢ C@AIC

RL 111.FS LAL .00

NP 2QI.QO LAP "1,14

|E 14.tl3 GL -13.49

IrLkN(TOc(NTSI¢ ¢091C

¢5 10o115 VML 4.091

LNCH AZNTH LNCH TIH(

$9.Qq 14 g 24

IO.O0 15 27 AS

79.00 lr 10 36

OO,OQ 19 92 54

tQ.QQ 21 39 5

tQQ.QQ 22 S 40

110.o0 29 10 3

DIIrlr(9(NTIAL CORm((TION$

TO( -.1403 TRA -.$301 T(3 .4999 BAU .1115

SO( -.4199 99A .1439 RE3 .0490 IrAU .09991

FOE -.251$ IrKA .4310 FCS-3.5SSr ESP 12r9

_( ,444F DR& .5492 RE3 .4992 FSP 3tD

OISTANC( 280.093 (ANTM TO MARS

LOL 2S[,WS VL 3$.DSf GAL $.24 A_L 91.95 MCA 93.84 IRA 202.25 (CC .23S48 INC t.3489 Vi 99.399

LOP 346.90 Vlr 25.029 GAP 14.74 AZP OR,OR TkL 18.02 TAP IOS.2f RCA 1SO,S[ APQ 253.09 V9 26.4|4

GP -9,11 ZAL 94.94 ZAP 158.17 (TS 117.53 ZA( 197.95 ST[ .1I ZiC 19,13 (TC 270.29 LVI -17.50

OLA -27,95 RAL $29,70 SAD 6&41.$ V(L 11.689 RTM 6.15 VMP 9.$57 DPA -17.$1 RAP 329.64 (CC 1.2704

L-t TIN( |MJ LAT INJ LONG INJ RT ASC INJ AZWTM IMJ TIN( PO C ST TIM IHJ 2 LAT INJ 9 LONG

5513.99 -S,D9 07,01 102.23 137.05 14 51 10 |$13.8 10.30 $1.24

2305.52 -2,57 $3.53 |07.S| 130.23 16 9 9 IS05.5 13.42 35,41

[002.94 3.46 33.55 192.09 194.00 17 41 59 1002.9 16.89 13.33

1589.16 9.71 5.93 195.87 116.37 19 49 92 SSS.9 20.54 343.79

1162.40 14.10 399,81 198.11 114.77 21 $4 27 162.S 23.11 313.41

tOSS.Z3 9.r1 $27.30 195.97 118.$7 22 23 29 63.2 90.34 SOS.iS

1049.t6 3.46 322.47 I92.06 124.00 22 27 35 49.8 16.69 SQ2.ZS

N1DoC_J_$( E M[CUTIDN ACCURACY OREIT DETERMINATION ACCURACY

3GT gss.4 SGR 631.g SG3 260.7 ST 19.3 SR 29.6 S[ !!.4

RRT o.ggOO RRIr .129_ STIr -.$846 TIT .3379 CR$ -.0959 (ST -.1444

SC,D !149.5 923 -.03e5 fits .SSSS LSA 32.1 MSA 14.S 9SA 1.9

SGI 95_.4 SG2 027.4 THA 174.02 ELI 31.2 (L_ 13.0 ALF 69.99

LAUNCH OA_ JUN 4 1971 IrLIGHT TIN( 116.0_ ARRIVAL DA_ STir 99 19t1

N(LtOT(N T91¢ CO91¢

RL 151.FQ LAL .DO

NP 201.08 LAP -1.63

RC 76.160 GL -13.49

PLAN( TO_ENTRIC ¢O91¢

(3 10.15_ YHL 4.020

LN¢N AZ_TH LNCH TINS

5D.OD 14 6 41

00.00 15 27 33

tO.DO 17 11 27

60.O0 lg 20 27

90.00 21 49 g

I00.00 22 9 18

110.00 22 10 $4

O1STANC( 290.657 EARTH TO MARS

LOL 252.79 VL 32.976 GAL 3,25 AZL 91.63 HCA 99.11 SNA 200.05 (CT .249rg IN( !.6319 Vl 99.358

LOP 347.96 VP 24.907 GAP 14.39 AZP 69.89 TAL 16.$8 TAP 111o48 RCA 150.53 APO 250.77 V2 26.449

GP -2.90 ZAL 66.17 ZAlr 157,6r [TS 167.26 ZAE 168.42 (T( 358.93 ZAC 96,04 (TC 279.21 LVI -17,16

OLA -29.16 RAL325.30 SAD 6641.1VEL 11.671PTH 6.71VHP 6.152 DPA -17.40 MAlt 329.64 ECT 1.2659

L-I TIN( \ INJ LAT INJ LONG IHJ RT ASC |NJ AZMTH INJ TIME PO (ST TIM INJ 2 LAT INJ 2 LONG

2300.59 -7.43 66.44 181.43 137.13 14 59 22 1500.6 10.93 30.67

2290.82 -1.92, 52.82 180.79 130._6 16 S 44 1290.9 14.04 _4.66

1905.24 4.13 $2.63 191.27 IZ$.83 17 44 31 905,2 17.49 |Z.31

1562.sg 10.$5 4,44 199,10 119.09 lg St 28 562.6 21.20 342.13

1102.31 15.78 333.20 !97.77 !13.77 22 7 31 102.3 24.23 309.36

1037.06 10,56 329.81 195.|6 118.09 22 28 39 37.1 21.20 303.49

1092.06 4.13 32|.54 191.27 123.93 22 2_ I 32.1 !r.49 301.23

MIO-COURK (XCUTION ACCURACY OA6|T DE TERMINATION ACCURACY

SGT 960.8 SGR 653.S SGS 270.8 ST 16.2 SR 29.7 SS 12.1

RRT -.ORS4 RRlr .1307 RTIr -.$84_ TRT ,S_96 CRS -,6070 TIT -.1640

[GO ttSD,O 923 -.0414 R13 .5867 LIA S2.R MSA 14.3 SSA E.0

$01 964.t SG2 620.4 TWA 173.79 ELI 31.2 EL2 13.1ALlr 70.30

DI IrlrERENT I 4L. CORRECTIONS

TO( -.1417 TRA -.5216 TC3 .5149 llAU .1116

ROE -.4141 9HA .1406 _C3 ,0434 IrAU .07254

FOE -.2752 IrNA .4397 FC3-3.9863 BSP 1296

• 0( .4377 09A .5402 8(3 .5166 FSP 401

LAUNCH DATE JUN 4 1671 IrLIGNT TIN( 119,00 A�flIYAL OAT( S(P _0 1671

_EL|O¢ENTRI¢ CONIC

RL 131.r6 LAL .OO

Rff _0r*17 LAP -I.61

9¢ 77.716 GL -13.35

PLAN( TO¢ENTRiC CONIC

C3 15.632 VML 3.954

LN¢N AZHTN LNCH TiM(

5D,OO 14 7 54

60.00 15 27 19

70.00 lr 12 12

90.OO 19 29 57

81.67 21 30 33

IO0.O0 99 19 49

ltO.OO 92 It 38

DISTANT( _4.498 EARTH TO MARS

LOt 252.73 VL 32.906 GAL 3.26 AZL 91.62 MCA 96.37 [HA I99.20 (CC ,24A49 IN( 1.6135 Vl 99.354

LOP 349.12 vP 24.799 GAlr 13,97 AZlr 8g.82 TAL 16.73 TAP 111.10 RCA 1SO,SO APO 24r.91 V9 26.439

GP -2.99 ZAL 65.71 ZAlr 156,39 ST[ 197.09 ZAE 109,96 ST( 397,R_ ZAC 95,96 ETC 279.20 LVI -l_.OS

OLA -29.37 HAL 324.63 SAD 6640.0 VEb 11.648 PTH 6.69 VHlr S.9SR OPk -17.$1 SAlt 329.62 (¢C 1.25r3

L-! TINS |Hi LAT IMJ LONG INJ RT AS{ INJ A?NTH INJ TIN( PO CST TIN INJ 2 LAT lNJ 2 LONG

2408.22 -6.0_ Rs.g2 180.66 137.20 14 49 24 1400.2 11.36 30.13

221r.0_ -1.32 59.17 185.93 130.20 16 S 16 1277.1 IA.69 33.96

1960.63 4.76 $1.75 190.52 193.06 17 43 O 860,6 10.05 11,35

1537.93 11.39 3,00 194.49 tIT.SO 19 SS 33 957.9 91.63 340.59

1049.03 10.04 532.70 197,71 112.27 99 i 9N S9.e 23.66 309.31

lOit.wO 11,36 324.37 I94.48 117.00 [Z 21 41 ll.r 91.03 301.8r

t013.44 4.t6 390.67 190,52 IES.S6 92 El 33 13.4 10,05 309.96

MIO*COUflK EXECUTION ACCUIACY OR||T OE T[[NINATION ACCURACY

SGT 944,S [DR 434,2 363 99S,3 IT IR.1 |! 99.4 33 12o4

SRT -,ISIS RRIr .14l| iYlr -.5827 CRT .3221 Ell -.ills TIT -,ll2l

30| tIS4.R R[3 -.0497 R11 ,SITS L|A 3|.9 NSA 14.3 Ili 9.1

$01 96_.5 SG9 929,| TMA 173,3| (LI 31.9 (L[ 11.1 ALlr TO.tO

DIFFERENTIAL CORRECTIONS

TOE -.tSFO TlA o.3133 TC3 .5316 8AU .1114

IDE -.4080 RRA .tSrS IC3 .O_ll IrAU .07431

FOE -._0_3 FIA ,4460 F(3-4.219r ISP 1305

90[ .4519 99A .3319 |($ .S$[9 IrSP 439

LAUNCH DAD JUN 4 19fl FLIGHT TIN( |90,00 ARRIVAL OAT( OCT ! 1171

HELIOCENTRIC ¢091C

ML 131._6 LAL .00

9P |0_.91 LAP -loSS

RE _9._96 6L -13.60

PLAN[TOE[NTSI¢ CON IT

¢3 IS.147 VHL S,992

LNCH &ZHTH LNCH TIM(

90.00 14 7 9

6_.00 IS 27 0

_0.o0 17 12 49

60.00 16 33 _9

69.93 21 33 4(

100*00 _2 16 17

110.00 12 It 19

O|STANCE 99|,37| EARTH

LOL 292._3 VL $2,$37 GAL S,|7 A_L 91,60 H{A 97,83 IHA 197,27 (CC ,93937 |HE

LOP 390.39 Vlr 24.697 GAP 13,60 A_P 69.79 TAL 17.09 TAP 114,69 SEA I30,47 APQ

IP -3.06 ZkL 6S,27 ZAP 154,99 iTS 186.84 ZA( |69.$6 iT( 3SG.t$ ZAC 9S,91 [T¢

OLA -|9,|1 RAL 324.37 RAO 6_40.6 V(L 11.927 PTM 9.67 ¥NP S,797 OPA -17,64

L-t TIME IMJ LAT INJ LONG INJ R T A_C |MJ AZMTM tNJ TIME PO TIT TIM

76.71 "6,23 69.41 179.93 137,26 14 48 II 1476,7

99_4.27 -.79 51.39 199.19 riO,t9 |R 4 4§ 1264.3

1993.13 S.SS 30,94 IS8.79 _3,78 17 43 11 999.1

1312.79 12.14 l.$g 183.RS 117.49 19 88 _1 812.R

IitS.94 19.$4 $_1,04 181.93 |1 (,tl 11 81 17 | tS.S

4279.19 12,14 300.87 183.83 117.48 24 Q |E SE7S.3

9297.78 I.SS 787.71 118,79 tES.78 93 S_ I 9781.0

OIFIr(R(NTIAL CORRECTIONS

T0( -.1910 TRA -.$092 TCS .9456 |AU .1107

HOE "*40SS 9HA .1391 RC3 .Q287 FAU .0804_

FOE -.3291 FRA .4949 IRCI-4,98|8 lip 1307

00( ,414_ IMA olIIQ iCi ,14_4 F_ e 411

TO MASI

I.$990 Vl 99.S3S

t4S,ll Vt II,471

279.ti LVl -16.94

SAP $29.36 (CC 1.9493

INJ 9 LAT INJ 2 LON6

19.11 49.13

15.13 33.$0

19.$7 10.44

_.41 331,92

_$.9S $11.$I

11,41 171.I_

19,97 177.27

Oi_llT D[1(RNINATION A(CUR&¢T

87 tl,O |R II.I II 19.1

CRT .RIIO ell -,121t (ST -.|Sit

L|& 31,9 N|A 14.1 llA I,I

ILl II.I ILl II,I ALF 71,04

NID-COQ_I! (_CUTIOI AC¢UIRCT

lit 117,4 _ III ,I I_I III,I

NIT -,IQ?I RIF .IIQI ITF -.II01

lil IIS7.7 III -.OILS III ,IIII

lit 191,1 IG1 119,1 THA I_I.QI

ISTI



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4 1971 )

LAUNCH DATE JUN 4 1971

HELIOCEHTR|C CONIC

RL 151,76 LAL ,DO

RP 207,37 LAP "1.56

RC 80,909 GL -13,63

PLANETOCENTRIC CONIC

C3 14,702 VHL 5,654

LNCH AZMTH LNCH TIME

SO.DO 14 6 20

SO.DO 19 26 58

70.00 17 15 17

SO.D0 19 56 47

84.66 21 22 30

100,00 22 19 89

110.00 22 12 44

FLIGHT TIME 122.00 ARRIVAL DATE OCT 4 |97|

DISTANCE 302,275 EARTH TO MARS

LOL 232,79 VL 32,774 GAL 3,28 AZL gl,68 HCA 98,90 8HA 196,63 ECC ,25499 INC 1.5829 Vl 29,558

LOP 391,69 VP 24,600 GAP |3,25 kip 89,76 TAL 17_38 TAP 116,25 RCA 190,44 APO 242,56 V2 26,413

GP -5,19 ZAL 54,86 ZAP 153,61 (TS 186,65 ZAE 170,23 (TE 354,40 ZAC 95,79 ETC 279,16 LVl "16,81

DLA -28.74 RAL 323.92 RAD 5640.4 VEL 11.608 PTN 6.65 VNP 3.586 DPA -17.77 RAP 329.48 ECC !.2420

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

2466.04 -3.70 64.98 179.23 137.32 14 4T 26 1466.0 12.66 49.16

2292.45 -.23 50.99 154.48 130.50 16 4 1I 1252.4 15.64 32.69

1938,76 5,89 30,18 189,09 |23,70 17 45 36 938,5 19,04 9,SO

1489,34 12,67 ,24 193,24 117,18 20 1 36 489,3 22,96 337.39

1149,39 16.62 387,91 195,99 112,29 21 41 59 149,4 26,18 313,53

6251.85 12.87 299,51 193.24 117.18 24 3 91 3251.9 22.96 276.67

6275.62 5.69 297.01 169.09 123.70 23 57 17 5273.6 19.04 276.42
DIFFERENTIAL CORRECTIONS

TOE -.1293 TRA -.4969 TC3 ,9560BAU ,1094

RDE -,3983 RRA ,1326 RC3 ,0203 FAU ,08476

FDE -,3527 FRA ,4626 FCS-4,9913 BSP 1304

6DE .4168 ORA ,5143 0C3 ,9564 FSP 905

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CCNIC

RL 151.76 LAL .00 LOL. 252,79 VL 32,716 GAL

NIO-CCX/R$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 9E7,5 SGR 636,8 865 840.7 IT 16.0 SR 29,9 83 14,2

RRT -,1132 RRF ,1722 RTF o,5760 CRT ,31tl CRS -,9344 CST -,2143

6GB 1158,3 623 -.0992 613 .5830 LIA 33.8 NSA 14.S SSA 2.2

561 972,2 562 629,7 THA 172,63 ELI 31,3 EL2 13,1ALF 71.39

FLIGHT TIME 124.00 ARRIVAL DATE OCT S 1971

DISTANCE 3U6,205 EARTH TO MARS

3,29 kZl. 91,57 HCA 100,16 6MA 195,53 ECC ,23073 INC 1,5639 Vl 29,858

11T,84 RCA 150,42 APO 240,69 V2 26,402

352.85 ZAC 95.71 ETC 279,18 LVI -16.67

RP 207,48 LAP -1,54

RC 82,560 GL -13.66

PLANETOCENTRIC CONIC

C3 14,293 VHL 5,701

LNCH AZMTH LNCH TIME

50,00 14 5 50

60.00 15 26 12

70,00 17 13 88

80,00 19 40 1

85.83 21 lS 38

/00.00 22 22 53

110.00 22 IS 4

LOP 332,91VP 24,507 GAP 12,86 A7P 69,72 TAL 17,68 TAP

GP -S,30 ZAL 64,46 ZAP 152,19 ST6 186,46 ZAE 170,96 ETE

DLA -28,89 RAL 323,50 RAG 6640,2 VEL 11,591PTH 6,63 VHP 5,415 DPA -17,95 RAP 329,37 ECC t,2552

L-X TIME INJ LAT ZNJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2456.19 -5,21 64,57 178,57 157,36 14 46 27 1456,2 1S.14 48,72

2241,52 ,25 50,47 183,60 130,30 16 3 54 1241,5 16,10 32,12

1925,55 6,89 29,48 188,43 123,62 17 45 44 929,5 19,48 8,82

1467,03 t3,56 355,94 192,67 116,86 20 4 26 467,0 23,46 335,98

1165,46 18,67 839.20 198,20 t12,29 21 35 18 165,9 26,41 314,57

6229.55 13.56 298.22 192.67 116.86 24 6 42 9229.5 23.46 275.20

6280,41 6,39 296,31 158,43 123,62 23 97 29 9260,4 19,48 275.64
DIFFERENT IAL CORRECTIONS

TD( -.1264 TRA -.4893 TC3

RDE -.3935 RRA ,1308

FOE -,3809 FRA ,4718

BDE ,4138 BRA ,5063

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CONIC

RL 151.76 LAL ,DO

RP 207,60 LAP -1,32

RC 84,247 GL -13,87

PLANETOCENTRIC CONIC

C3 13,915 VHL 5,730

MID-COURSE EXECUTION ACCURACY

• 5621 BAU ,I074 6GT 966,7 SGR 637,6 SG3 363,8

RC3 ,0102 FAU ,06930 RRT -.1193 RRF ,1851 flTF ",5698

FC3-5,4092 OSP 1299 6GB 1168.1 623 -,0872 R15 ,3760

BC3 ,5622 FSP 542 661 971,9 SG2 629,7 THA IT2,22

/ FLIGHT TINS 126,00

DISTANCE 510,161

LOt. 252,75 VL 32,660 GAL 3,29 AZL 91,93 HCA 101.41 6MA

LOP 334,17 VP 24,418 GAP 12,53 AZP 89,69 TAL |7,97 TAP

GP -3,41 ZAL 64,09 ZAP 150,76 ET5 186,29 2AE 171.79 (TE

DLA -29.03 RAL 323.10 RAD 8640.0 VEL 11.573 PTH 6.62 VHP

LNCH AZHTH

30.00

60.00

70.00

80.00

83.17

IO0.OO

IID.OO

DIFFERENTIAL

LNCH TIME L-I TIME . INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

14 4 59 2447,19 "4,76 64,19 177,93 137,39 14 45 27

13 25 42 2251,95 ,69 49,99 183,16 130,50 18 2 34

17 13 50 1913,30 6,84 28,85 187,79 123,54 |7 43 44

19 43 4 1446,03 14,20 397,71 192,11 116,54 20 7 19

21 S 59 1176.83 19.11 340.|3 194.44 112,27 21 26 36

22 23 59 6208.53 14,20 696.99 192.11 116.54 24 9 24

22 13 17 6248.56 5.84 295,67 187.79 123.54 25 37 29

CCRRECTION5 MID-COURSE EXECUTION ACCURACY

TC3 ,9631 BAU .1048 SGT 163.$ $GR 638.2 SG3 555.0

RC3 -,OOll FAU ,OG4O4 RRT -,|254 RRF ,1988 RTF -,_,12

FC3-5.8511 BSP IZS| SGB 1155.7 623 -.0763 R13 .5709

6C3 .S631 FSP |84 6GI 969.3 SO2 669.4 THA 171.76

TDE -,1239 TRA -,4816

ROE -,3888 RRA ,I281

FOE -,4101 FRA ,4607

606 .4081 DRA ,4954

LAUNCH DATE JUN 4 1971

NELIOCENTRIC CONIC

RL 191,7S LAL ,00

RF 207.75 LAP -1.90

RC 85.969 GL -13.67

PLANETOCENTRIC CONIC

¢3 13,966 VNL 5,685

FLIGHT TIME 1_6.00

DISTANCE 314.141

LOt. 252.76 VL 32.608 GAL 3_30 AZL 8t.53 NCA 102.67 5MA

LOP 555.43 VP E4,333 GAP 12.20 AZP 89,66 TAL 18.25 TAP

GP "5.32 ZAL 63.?4 ZAP 149.67 ST5 186.13 EAR |72.58 ETE

ORBIT DETERMINATION ACCURACY

• ST 15,9 SR 30,0 SS 14.9

CRT ,5078 CR8 -,9408 CST -,2298

LSA 34,2 MSA 14,3 SSA 2.3

ELI 31,3 EL2 13,1 ALF 71,56

ARRIVAL DATE OCT 8 1971

EARTM TO MARS

194,30 ECC ,22677 INC 1,9491 Vl 29.388

!19.59 RCA 150.39 APO 236.61 V2 26.508

349,63 ZAC 95,63 ETC 279,09 LVi -16,52

5,246 DPA -18,10 RAP 529,23 ECC 1.2290

PO CST TIN INJ 2 LAT INJ 2 LONG

1447,2 13,58 48.32

1231.9 16.31 51.60

913.9 19.87 6.10

446.0 23.92 354°54

|?8.6 26.82 313.44

5206.9 23.92 275.81

9246,4 19.07 274.63

ORBIT O[TERMINATION ACCURACY

5T I5.9 5R 30.1 55 19.7

CRT ,5068 CR5 ".94§4 CIT -,1456

LSA 34.5 NSA 14.3 85A 2.3

ELI 31.3 EL2 I3.1 ALF 71.73

ARRIVAL DATE OCT lO 1971

EARTH TO MARS

193,93 ECC .E2310 INC 1.5823 V! 29.368

12o,gE RCA 150,37 APO 256,73 V2 28,373

346.65 ZAC 95.59 ETC 279.05 LVI -IS.3S

LNCN AZMTH LNCM TIME L-I TIME IMJ LAT

50,00 14 3 48 2458,91 -4,34

SD.O0 19 25 g 2222.49 1.09

70.00 1? IS 54 1902.62 ?.29

00.00 19 45 61 1426.55 |4,79

62.65 21 1 16 1184.54 19.33

100.00 22 28 43 6109.06 14.79

110.00 22 15 20 6257.48 ?.26

D|PFER[NTIAL CCRRECTIQN8

TOE ",1221 TRA -.4748 TC3 .5597 BAU .1015

ROE -,3644 RRA ,1861 RC3 -,0136 FAU ,09606

FOE ",4401 lIRA ,&SO7 FC3-6o3237 B8P |275

,4033 ERA .460? 6C3 .SS99 PSP t_?

DLA -29.|4 RAL 322.76 RAG 5659°8 VEL 11.560 PTH 6.60 VHP 5.007 DPA -18.28 RAP 529.09 ECC 1.2233

INJ LONG INJ RT ASC INJ AZMTH |NJ T|ME PO CST TIM INJ 2 bAT |NJ 2 LONG

53,84 177,34 137,43 14 44 27 1458,9 13,99 47,95

49.56 182.55 130,29 16 2 11 t222,5 16.86 31.13

65.27 167.18 123,47 17 45 37 902+6 20.22 7,46

356,37 191,59 |16,24 20 9 36 426,6 24,33 555,24

340,80 193,72 112,25 21 21 2 [84.5 26,80 316,08

295,64 19_,59 116,24 24 11 52 5189,! 24,33 272,51

295.09 187.10 123.47 23 57 16 5237.S 20.22 274.26

NID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 950.9 SGR 630.0 8G3 413.7 ST 15.6 8R 30,t 86 1S.4

RRT ".1311RRF ,2134 RTF -.5507 CRT .5061CRS -,9910 CaT 0,2816

8¢,il 1152,2 623 ",0670 613 ,5622 LSA 34,9 MSA 14,5 86A _,4

86| t68,5 862 629,11HA 171+29 ELI 51,4 EL2 15,1ALF 71,T9

1677



JPL TM 33-100 EARTH--MARS TRAJECTORIES I VOL 4, 1971)

LAUNCH DATE JUN 4 I971

HELIOCENTRIC CONIC

RL 151.76 LAL .DO

RP 207.86 LAP "1,47

RC 67.725 GL -13.66

PLANETOCENTR|C CONIC

C3 13.244 VHL 3.639

LNEH AZHTH LNEH TIME

S0.OO 14 2 56

60.00 15 24 32

TO.Q0 17 13 49

60.00 19 46 20

82.24 20 56 36

100.00 22 31 11

110.00 22 13 15

FLIGHT TIM( 130.00 ARRIVAL DATE OCT 12 loft

OISTANCE 318,141 EARTH TO NAIl

LOL 252.75 VL 32.861 GAL S.30 AZL 91.$2 HCA 103.936NA 192.68 ECE .21968 INC 1.5153 Vl 29.398

LOP 396.68 VP 24.252 GAP 11.87 AZP 89.64 TAL 18.§0 TAP t22.43 REA 150.35 APO 235.00 V2 24.357

G? -3.65 ZAL 63.42 ZAP |47.7§ ET8 165.97 ZAE 173.49 ETE 342.48 ZAC 95.47 ETC 279.00 LVI -IG. lS

OLA -_9,24 RAL 322,3T RAO 6639.7 VEL 11.546 PTH 6,59 VHP 4.934 DPA -18.48 RAP 326.84 ECC 1.2160

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2431.41 -3,97 63.52 176.77 137,45 |4 43 27 1431.4 14.35 47.62

2214.30 1.45 49.17 181.97 130.28 16 I 26 1214.3 17.22 30.70

1892.87 7.62 27.75 186.60 123.39 17 45 22 892.9 20.53 6.97

1408.71 15.32 355.51 191.08 115.94 20 !1 48 408.7 24.70 332.04

1189.86 19.51 341.28 193.04 112.21 21 16 25 189.9 26.97 316.50

6171.22 15.32 294.79 191.08 !15.94 24 14 3 5171.2 24.70 271.31

6227.72 7.62 294.58 186.60 123.39 23 57 3 5227.7 20.53 273.69

OIFFERENTIAL CCRNECTION6

TDE -.1117 TRA -.4577 TC3 .5763 BAU .1026

ROE -.3803 RRA .1239 RC3 -.0286 FAU .10466

FOE -.4782 FRA .4932 FC3-6.8429 DSP 1136

606 .3964 BRA .4741 8C3 .5792 FSP 664

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT OETERN|NATZON ACCURACY

8GT 946.3 SGR 639.5 $83 441.9 $T 15.2 $R 30.1 66 17.1

RRT -.1460 RRF .2304 RTF -.5594 CRT .4839 CRS -.9574 CST -.2604

6GB !139.8 623 ".0844 RI3 .5731 LSA 35.2 NSA 13.9 69A 2.4

SG1 951.7 SG2 627.2 THA 169.95 EL1 31.2 EL2 12.6 ALF 73.38

FLIGHT TIME 162.00 ARRIVAL DATE OCT 14 1971

DISTANCE 322.161 EARTH TO MARS

RL 151.76 LAL .OO

R? 208.01 LAP -1.45

RC 89.514 GL -13.64

PLANETOCENTR|C CONIC

C3 12.945 VHL 3.598

LNCH AZNTH LNCH TIME

50,00 14 2 3

60.00 15 23 52

70.00 17 13 35

80.00 19 90 19

81.92 20 52 50

100.00 22 33 11

lIO.O0 22 13 1

LOt. 252.75 VL 32.517 GAL 3.30 AZL 91.50 HCA 105.16 SNA 191.88 ECC .21652 INC !.4980 Vl 29.358

LOP 357.94 VP 24.174 GAP 11.55 AZP 89.61 TAL 18.73 TAP 123.91 RCA 150.33 APO 233.42 V2 26.140

GP -3.77 ZAL 65.12 ZAP 146.21 ETS 185.81 ZAE 174.34 ETE 336.80 2AC 95.39 ETC 276.94 LVI -15.99

DLA -29.32 RAL 322.04 RAD 6639.3 VEL 11.533 PTH 6.58 VHP 4.788 DPA -18.70 RAP 328.60 [CC 1.2130

L-I TIME ]NJ LAT INJ LONG INJ RT AlE ]NJ AZNTH INJ TIME PO E$T TIM INJ 2 LAT INJ 2 LONG

2424.70 -3.63 63.24 176.25 137.47 14 42 28 1424.7 14.68 47.32

2207.04 1.77 48.82 181.43 130.27 16 O 39 1207.0 17.32 30.3t

1884.36 7.94 27.30 186.06 123.33 17 44 59 884.4 20.80 6.36

1393.17 15.79 354.59 190.59 115.68 20 13 32 393.2 25.01 330.99

1192.85 19.70 341.55 192.41 112.16 21 12 43 192.9 27.10 316.75

6155.68 15.79 293.86 190.39 113.68 24 15 47 5155.7 25.01 270.26

6219.22 7.94 294.12 186.06 123.33 23 56 40 3219.2 20.80 273.18

DIFFERENTIAL CCRRECTION$

TOE -.1154 TRA -.4548 TC3 .5510 BAU .0957

ROE -.3T61 RRA .1223 RE3 -.0417 FAU .11007

FDE -.5073 FRA .5067 FC3-7.3609 66P 1162

DOE .3934 8RA .4709 BCl .552T FIP 716

LAUNCH DATE JUN 4 1971

NELIOCENTRIC C(3qIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 938.6 SGR 639.9 863 469.6 6T 15.5 $R 30.1 99 19.0

RRT -.1463 RRF .2463 RTF -.5330 CRT .4999 CR$ -.9598 CST -.2674

SGB !136.0 623 -.1057 R13 .5495 LSA 35.6 NSA 14.0 66A 2.9

$61 947.0 SG2 627.4 THA 169.78 EL1 31.1 EL2 12.9 ALF T2.53

FLIGHT TIME 134.00 ARRIVAL DATE OCT 16 1971

DISTANCE 326.198 EARTH TO MARl

NL 18).76 LAL .DO

RP 208.16 LAP -1.42

RC 91.337 GL -13.$2

PLANETOCENTRIC CONIC

C3 12.668 VHL 1.559

LNCH AZNTH LNCN TIN(

SO.Q0 14 | It

80.00 t5 23 10

70.00 17 13 I!

60.00 19 5| 45

81.70 20 49 53

tOO.D0 22 34 37

110.00 22 12 30

LOL 252.76 VL 62.476 6AL 3.30 AZL 91.48 HCA 108.43 8NA 191.14 ECE .21339 INC 1.4807 VI 29.156

LOP 359.19 VP 24.099 GAP 11.24 AZP 89.58 TAL 18.95 TAP 125.38 RCA 150.31 APO 231.96 V2 26.323

G? -3.90 ZAL $2.86 ZAP 144.63 ETS 185.66 ZAE 175.21 [TE 328.$6 ZAC 96.31ETC 278.87 LVI -13.76

DLA -29.36 RAL 321.74 RAD 6639.4 VEL 11.52/ PTH 6.37 VHP 4.648 DPA -18.93 RAP 326.32 ECC 1.2085

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2411.?1 -3.33 62.99 173.75 137.49 14 41 30 1418.7 14.97 47.03

2200.64 2.05 40.52 180.92 130.26 15 59 50 1200.6 17.76 29.9?

187T.Ol 8.21 26.91 185.54 123.27 I? 44 29 877.0 21.03 5.92

138D.07 16.17 353.81 190.11 _15.45 20 14 45 380.1 25.26 330.10

1193.86 19.86 341.72 191.62 112.10 21 9 47 195.9 27.22 $16.95

6142.56 I8.17 293.08 190.11 115.45 24 16 59 5142.6 25.26 269.38

6211.87 8.21 293.73 185.54 125.27 23 56 9 5211.9 21.03 272,74

DIFFERENT IAL CORRECTION6

TOE -.1163 TRA -.4507 TC3 .5202 BAU .0887

ROE -.3719 RRA .1208 RC5 -.0602 FAU .11566

FOE -.3346 FRA .5220 FC3-7.604§ 63P 1159

60E .3903 6RA .4666 8C3 ,5257 FSP 770

MID'COURSE EXECUTION ACCURACY

SGT 930.9 $GR 640.3 665 490.9

flRT -.1469 flRF .2632 RTF -._,64

368 1129.9 623 ".1273 RI3 .6260

661 959.6 SG2 627.5 THA 169.51

LAUNCH DATE JUN 4 1971 FLIGHT TINE I18.00

NELIOC[NTRIC CON IE

RL 151.76 LAL .00

RP 208.32 LAP -1.39

RE 93.190 GL "13.50

PLAN[TOCENTRIE EONIC

El IE.410 VHL 3.523

LNCH AZNTH LNCM TIME

90.00 14 0 20

60.00 15 22 24

70.00 t7 12 39

80.00 19 52 31

91.55 20 47 38

lO0.OO 22 35 22

110.00 22 12 5

DISTANCE 330.252

LOL 252.75 VL 32.438 GAL 3.30 AZL 91.46 HCA 107.88 SNA 190.46 gEE .21007 INC

LOP .44 VP 24,026 GAP 10,94 AZP 89.36 TAL 19.14 TAP 126.82 RCA 150.30 kPO

GP "4.03 [AL 62.62 ZAP 143.01 ET8 185.51 ZAE 173.99 (TE 316.60 ZAC 95.24 ETC

ORBIT DETERMINATION ACCURACY

ST 15.7 3R 30.1 SS 10.6

CRY .514U CR6 -.6616 C8! -.$104

LSA 36.0 N34 t4.t 38A _.4

ELI 31.4 EL2 12,9 ALF YI.8O

ARRIVAL DATE OCT 16 1871

EARTH TO NAR6

1.4631 VI 26.358

230.63 V2 26.304

278.00 LV! -iS.S?

DLA -19.41RAL 321.47 RAD 6639.3 VEL !1.510 PTH 6.56 VHP 4.518 DPA -19.10 RAP 328.01ECC 1.2042

L-! TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2413.44 -3.06 62.7T 175.29 137.50 14 40 31 1415.4 15.23 46.91

2195.09 2.29 46.23 180.44 130.25 15 36 39 1195.1 18.00 29.68

1870.82 6.44 26.58 185.04 123.22 17 43 50 870.8 21.23 5.54

1369.76 16.47 153.19 189.64 115.26 20 15 20 369.8 25.46 329.40

1193.23 19,99 141.73 191.26 !12.04 21 7 31 193.2 27.31 316.62

$132.27 15.47 292.46 189.64 115.26 24 17 35 5132.1 25.46 266.67

6203.68 6.44 291.40 165.04 123.22 23 53 31 5209.7 21.23 272.38

ORBIT DETERMINATION ACCURACY

6T 16.9 IR 30.1 81 19.2

CRT .5273CR6 ".9636 CIT -.3333

LSA 36.4 NSA 14.1SIA 2.6

ELI 31.9 EL2 12.9 ALF 71.17

DIFFERENTIAL CORRECTIONS

TO[ -.1206 TRA -.4454 TC3 .4699 8AU .0817

RD( -.1678 RNA .1194 RE3 ".0782 FAU .12136

FOE -.966G FRA .5393 FC3-8.4780 66P 1167

BOE .3872 $RA .4611 BE3 .4921 FlP 823

MID-COURSE EXEEUTION ACCURACY

$GT 920,5 $GR 640.8 $G3 529.3

RRT -.1469 RRF .2810 RTF -.4?79

6GB 1121.6 R23 -.1302 R13 .$012

$61 929.3 SG2 627.7 THA 169.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 4 Ig71

KELIOCENT|IC CONIC

RL 15l.?S LAL .00

RP 208.48 LAP -1.37

RC 95.0T4 6L -13.53

PLANETOCENTRIC CONIC

C3 12.170 VHL 3.489

LNCH AZNTH LNCH TIME

50.00 13 59 29

60.00 15 21 38

?O.DD 17 11 57

80.00 15 52 30

61.48 20 46 6

1DD.OD 22 35 22

110.00 22 11 24

PLIGHT TIIIE 138,00 ARRIVAL OAT( OCT 20 19?1

DISTANCE 354,321 EARTH TO ' HAR8

LOL ESE.TS VL 32.403 6AL 8,30 AZL 91.45 HCA 108.93 8HA 189.84 ECC .20855 INC 1.4454 VS 28.558

LOP 1.88 VP 28.958 GAP 10.64 kiP 89.58 TAL 19.31 TAP 128.24 RCA 150.29 APO 229.40 V2 26.284

6P -4.17 ZAL 62,41ZAP 141.36 (T8 185.86 ZAE 178.55 (TE 298.05 ZAC 95.16 (TC 2T5.72 LVi -15.34

OLA "29.48 RAL 821.28 RAD 0639.1V[L 11.500 PTN 6.55 VHP 4.387 DPA "19.48 RAP 327.66 ECC 1.2003

L'I TIME INJ LAT INJ LONG INJ RT ADC INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2408.85 -2.83 62.58 174.87 187.51 14 89 8? 1408.8 15.45 46.60

2190.30 2.50 48.93 179.99 130.24 15 58 7 1190.4 18.20 29.43

1865,77 8.63 26.31 184.58 123.1? 17 48 3 865.8 21.39 5.23

1862.55 16.68 352.?6 18g.17 115.13 20 15 13 352.6 25.60 325.$1

1190.92 20.11 341.61 190.75 111.96 21 5 57 190.9 27.59 318.87

6125.06 16.68 292,03 189.17 1t5.13 24 17 27 5125.1 25.60 268.18

6200,65 8,63 293.13 184.58 123.17 23 54 44 5200.6 21.59 272.05

DIFFERENTIAL C_RECTIONS

TOE -,1233 TRA -.4598 TC3 .4462 8AU .0743

RDE -.3639 RRA .1181 RC3 ".0978 FAD .12768

FOE -.398| FRA .5510 Fc3-g.0827 88P 1100

BDE .3842 BRA .4554 BC3 °4568 FSP 882

NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT g08.8 SGR 641,4 805 561.3 ST 16.0 88 30.1 SS 19.9

RRT -,1457 RRF ,8002 RTF -.4465 CRT ,5409 CR8 -.9652 CST -.3557

SG8 1112,4 R25 -.1759 813 .4742 LDA 56.8 NSA 14.1 $SA 2.7

8G1 918.0 SG2 628.8 THA 168.86 EL1 51.6 EL2 12.9 ALF 70.54

LAUNCH DATE JUN 4 1971 FLIGHT TIE 140.00 ARRIVAL DATE OCT 22 1971

HELIOCENTRIC CCNIC

RL 151.76 LAL .00

RP 208.67 LAP -1.34

RC 96,986 GL -18.47

PLANETOCENTRI¢ CONIC

C3 11.948 VHL 3,456

LNCH AZNTN LNCH TIME

50.00 13 56 38

60.00 15 20 46

TD.DO 17 11 ?

80.00 19 51 40

81.48 20 45 IS

IOD.DD 22 34 32

llO.OO 22 10 33

DISTANCE 338.404 EARTH TO MARS

LOL 252.75 VL 82.370 GAL 3.29 AZL 91.48 HCA 110.18 SNA 189.28 ECC .20602 INC 1.4274 Vl 29.358

LOP 2.93 VP 23.895 GAP 10.85 AZP 89.51 TAL 19.46 TAP 129.64 RCA 150.28 APO 228.27 V2 26.264

GP -4.32 ZAL 62.23 ZAP 139,88 ITS 185.22 ZAE 176.70 ETE 276.39 ZAC 95.08 ETC ?78.64 LVI -15.D9

DLA -29.43 RAL 321.02 RAD 6689.0 VEL 11,490 PTH 6.54 VHP 4.266 DPA -19.73

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

2404;92 -2o64 62.41 174.48 137.52 14 38 48 1404.9

2186.43 2.67 47.84 179.58 130.23 15 57 12 1186.4

1861.64 6.78 26.10 184.14 128.14 17 42 D $61,S

1358.59 16.79 852.52 188.71 115.05 20 14 19 358.6

1186.99 20.21 341.36 190,27 111.86 21 5 3 187.0

6121.10 16.79 291.79 188.71 115.05 24 16 33 5121.1

6196,70 S.78 292.92 184.14 123.14 23 53 50 5196.7

DIFFERENTIAL CORRECTIONS

TDE -.1282 TRA -.4342 TC3 .3995 BAU .0666

RDE -.36D0 RRA .1170 RC8 -.1190 FAU .13407

FDE -.6299 FRA .5676 FC3-9.7188 BSP 1053

BDE .38/5 BRA .4497 BC8 .4189 FDP 941

HID-COURSE EXECUTION ACCURACY

DGT 098.2 SDR 642.3 $G8 594.6

RRT -.1425 RRF ,3204 RTF -,4101

$00 1102.6 R23 -.2053 R13 .4429

SG1 905.3 8G2 62g.3 THA 168.61

RAP $27.28 ECC 1.1986

INJ 2 LAT INJ 2 LONG

15.$4 48,43

18.35 29.22

21.51 4.90

25.67 328.64

27.44 316.39

25.6? 267.91

21.51 271.82

ORBIT DETERMINATION ACCURACY

ST 16.2 SR 50.0 88 20.5

CRT .5554 CR8 -.9666 CST -.8?79

LSA 37.1 NSA 14.0 SSA 2.7

EL1 51.6 EL2 12.8 ALP 69.88

LAUNCH DATE JUN 4 1971 FLIGHT TIE 142.00 ARRIVAL DATE OCT 24 19?1

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 208.85 LAP -1.31

RC 88.925 GL -13.40

PLANETOCENTRIC CONIC

C3 11.737 VHL 3.426

LNCH AZNTH LNCH TIME

50.00 13 57 48

60.00 15 19 53

70.00 17 10 8

80.00 19 50 2

81.55 20 45 6

tO0.DD 22 32 54

110.00 22 9 34

DISTANCE 342.500 EARTH TO MARS

LOL 252.78 VL 82.340 GAL 3.28 AZL 91.41 HCA 111.42 SNA 165.70 ECC .20387 INC 1.4Dgl Vl 29.358

LOP 4.18 VP 25.029 GAP 10.07 AZP 89.49 TAL 19.59 TAP 181.01 RCA 150,27 APO 227.24 V2 26.245

GP -4.47 ZAL 62.08 ZAP 137.96 ETS 185.07 ZAE 176.52 £TE 254.17 ZAC 95.00 ETC 270.54 LV! -14.83

DLA -29.42 RAL 320.$4 RAD 6638.9 VEL 11.481 PTH 6.55 VHP 4.151 DP4 -20.03

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

2401.65 -2.47 62.28 174.12 157.53 14 37 50 1401.6

2183.29 2.81 47.69 179.19 130.22 15 56 16 I185.5

1858.D! 8.88 25.g5 183.75 123.11 17 4_ 7 859.0

1557.84 16.82 352.47 188.25 115.04 20 12 40 35T.8

1181.47 20.29 340.99 189.84 111.?S 21 4 48 181.5

6120.35 16.82 291.75 188.25 115.04 24 14 54 $120.4

6193.86 8.88 292.77 |85.73 123.11 23 52 48 5193,9

OIFFERENT|AL CORRECTIONS

TDE -.1297 TRA -.4285 TC3 .3452 BAU .0588

RDC ".3582 RRA .1180 RT3 -,1418 FAU .14088

FOE -.6607 FRA ,5850 FC'ID.5752 88P 998

8DE .3791 SRA ,4459 De5 .3732 FSP 1002

MID-COURSE EXECUTION AcCuRACY

$GT 885.0 5GR 643.3 583 629.1

RRT ",1355 RRF ,_414 RTF ",_79

$08 log2,5 R23 ".2392 R13 .4058

8GI 091.8 $G2 851.1 THA I08.59

RAP 326.85 ECC 1.1932

INJ 2 LAT INJ 2 LONG

15.80 48.26

18.48 29.08

21.60 4.82

25,68 328.$8

27.47 315.99

25.68 267.88

21.69 271,85

ORDIT DETERMINATION ACCURACY

8T 16.4 88 30.0 SS 21.1

CRT .57_2 Ct4 -,_676 LIt -.4UIF

LSA 57,S MSA 14.0 584 2,8

ELI 31.T ELI 12.? ALF 69.05

LAUNCH DATE JUN 4 lg71 FLIGHT TIME 144.00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC CONIC

RL 151.?R LAL .00

RP 208.D4 LAP "1.28

RC 100.898 6L -15,32

PLANETOCENTRIC CONIC

C3 11.541 VHL 3.39?

LNCH AZHTH LNCH TIHE

SO.O0 13 57 0

$0.00 18 18 58

?0.00 17 9 0

8D.DD 19 47 38

81.69 20 45 36

100.00 22 30 30

110.0D 22 8 2?

DISTANCE 344.807 EARTH TO MAR8

L(X. 2S2.?$ VL 52.818 GAL 3.27 AZL 91.89 HCA 112.66 8NA 188.28 (CC .20188 INC 1.3808 Vl 28.358

LOP 5.42 UP 23,767 GAP 8.80 AZP 89.46 TAL 19.69 TAP 182.35 RCA 150.27 APO 226.29 V2 28.221

GP -4,62 ZAL 61.96 ZAP 138.21 ITS 184.92 ZAE I78.48 (T( 237.53 ZAC 94,92 (TC 278.44 LVI -14.55

DLA -29.38 RAL 820.69 RAD 6838.9 VEL 11.473 PTH 6.$2 VHF 4,042 DPA -20.35

L-I TIME INJ LAT INJ LON6 INJ RT ADC INJ AZHTH INJ TIME PO CST TIM

2398.00 -2.$4 62,17 173.79 157.55 14 36 59 1599.0

2180.92 2.91 47.57 178.84 150.21 15 55 19 1180.9

1857.25 8.95 25.85 183.35 123.10 17 39 58 857.2

1560.09 16.75 552.61 187.80 115.08 20 10 18 360.1

1174.44 20.86 340.50 189.44 111.65 21 5 10 174.4

6122.60 16.75 291.88 187.80 115.08 24 12 33 5122.6

6192.11 8.g5 292.$8 183.35 123.10 23 51 39 51g2.1

DIFFERENTIAL CORRECTIONS

TDE -.1337 TRA -.4228 TC3 .2815 BAU .0504

R0£ ".3524 RRA .1152 RC3 -.1660 FAU ,14789

FDE -.69DD FRA .6033 FC-11,0561 BSP g34

D0E .3765 BRA .4380 BC3 .3268 FSP 1086

MID-COORSE EXECUTION ACCURACY

6GT 96g.6 SGR 644.6 503 664.5

RRT ",1246 RRF .3630 RTF -.3183

SGB 1082.5 823 -.2778 RI3 .3610

SGt 877.5 SG2 638,g THA 168.85

RAP 525.41 ECC t.|886

INJ 2 LAT INJ 2 LONG

15.93 46.16

18.58 28.92

21.85 4,71

25.64 328.74

27,48 315.47

25.64 268.01

21.65 271.54

ORDIT DETERHINATION ACCURACY

ST 16,7 SR 29.g 85 21.6

CRT .SgOD CRS -.g684 CST -.425?

LSA 37.9 NSA 14.0 S$A 2.8

EL1 31.8 EL2 12.6 ALF 68.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH OATS JUN 4 |t71 FLIGHT TINE 146.00 ARRIVAL OATS OCT 28 I871

HELIO(EMTmlC CONIC

RL 151.?6 LAL .00

RP 209.24 LAP -l.IS

RC 102.893 GL -13,24

PLANETOCEMTRIC CONIC

¢3 11.357 VHL 3.370

LMCH AZMTH LNCH TIME

50.00 ]3 51 12

60.00 15 IB 2

TO.O0 17 7 45

80.00 19 44 36

81.91 20 46 $1

100.00 22 2? 28

110.00 22 ? 12

DIFFERENTIAL CCRRECTIONS

TOE -.1383 TRA -.41U TC3 .2090 BAU .0431

HDE -.3466 RRA .1145 RC3 -.1118 FAU .IS432

FOE -.7212 FRA .623Y FC-11.7631 SiP 866

SOS .3750 ERA .4321 8C3 .2838 FSP 1131

DISTANCE 350.721

LOt. 252.?5 VL 32.280 GAL 3.23 AZL 91.3? HCA 113,00 SMA

LOP 6.66 VP 21.?08 GAP 9.53 AZP 89,44 TAL 18.77 TAP

GP "4.78 ZAL $1.80 ZAP 134.42 ST8 184,76 ZAE 174.34 EYE

EARTH TO MARS

18?.81 ECC .20003 INC 1.3?17 VI 28.318

133.$8 RCA 110,27 APO 229.43 V2 28.168

225.93 ZAC 94.85 [T¢ 278.33 LYI "14.2?

OLA "29.32 flAL 380.5? lAD l|38.? VEL 11.4SS PTH l.§1VHP 3,938 DPk "20.68 RAP 325.92 ECC 1.1869

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH IMJ TIME PO ClT TIM IMJ 2 LAY INJ 2 LONG

23iS,it -2.34 82.08 I?3.$D 137.S4 t4 36 9 1397.D 24.03 A6.06

2178.25 2.99 47,50 1?8.S2 130,21 15 54 21 !179.3 IS.SA 28.83

185B,54 $.98 2S,81 182.99 123.09 IT 38 42 853.5 21.87 4,67

1134.99 |6.61 352.90 187.35 115.17 20 7 21 365.0 25.3S 329.0?

1165.54 20.40 339.83 169.08 |11,53 21 6 17 135.5 2?.47 314.01

$127.50 16.61 292,18 107.35 115,17 24 9 38 5127.5 25.55 266.35

6191.39 0.98 292.84 182.99 123,09 23 50 23 5191.4 21,67 271.49

MID-COURSE EXECUTION ACCURACY Ci_81T DETERMINATZON ACCURACY

SGT 8S?.T SGR 846.3 303 701.1 ST 16.9 SR 29.8 $S 22.1

RRT ".1088 RRF .3857 RTF ".2610 CRT .S088 CR3 -.9690 CST -.4499

SG9 1074.0 R23 -,3212 RI3 .3069 LSA 38.2 MSk 14.0 31A 2.9

SG! 864.2 SG2 837.7 THA 189.4| ELI 31.9 EL2 12.4 ALF S?.2O

LAUNCH DATE JUN 4 Ig?t FLIGHT TIN( 148.00 ARRIVAL DATE OCT 30 197!

HELIOCENTRIC CONIC

RL 153.76 LAL .00 LOI. 252,73 VL

RP 209.44 LAP -t,22 LOP 7°90 VP

RC t04.113 GL "13.14 GP "4.94 ZAL

PLANCTOC[NTR1C CONIC

C3 11.185 VHL 3.344

LNCH AZHTH LNCH TIME

50.00 13 SS 21

60.00 15 l? 3

70.00 17 6 22

80.00 39 41 3

82.21 20 48 52

100.00 22 23 55

110.00 22 3 49

DIFFERENTIAL CORRECTION8

TOE -.1436 TRA -.4113 TC3 .1_64 BAU .0370

RD[ -.3447 RRA .1140 RC3 ".2109 FAU .16131

WDE -.7492 FRA ,$472 _C-12.4850 8SP 797

ROE .3735 BRA .4214 |C3 ,2528 FSP 1199

DISTANCE 354.853 EARTH TO MARS

32,265 GAL 3.25 AZL 91.35 HCA 115.14 SNA 187.46 £CC .19836 INC t.3526 VI 29.358

23.650 GAP 9.27 AZP 89.43 TAL 19.83 TAP 134.97 RCA 150.27 APO 224.64 V2 26.174

61.80 ZAP 132.60 ET$ IS4.$D ZAE 173.01 [TE 218.22 ZAC 94.77 [TC 276.21 LVI -13.66

DLA -29,25 RAL 320.48 RAD 6638.6 VEL 11.457 PTH 6.51 VHP 3.640 DPA -21.03 RAP 325.39 [CC 1.1841

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN IRa 2 LAT INJ 2 LONG

2395.52 -2.16 82.02 I73.24 137.54 14 35 21 1395.5 16.10 46.00

2178.37 3.03 47.45 178.23 130.21 15 53 22 1178.4 18.68 28.78

1656.83 8.96 25,83 182.66 123.10 17 37 19 856.8 21.66 4.69

1372.14 16.40 353.33 188.92 115.30 20 3 55 372.! 25.42 329.56

1154.75 20.43 339.08 tOO.?5 !11.39 21 8 ? 154.8 27.44 314.01

6134.65 16.40 292.61 186,92 !15.30 24 6 10 5134.7 25.42 268.8A

$191.69 6.98 292.05 182.66 123.09 23 49 0 5191.7 21.86 271.51

NIO-COURS_ EXECUTION ACCURACY ORBIT 0ETERMINAY|ON ACCURACY

SGT 848.5 3GR 648.4 SG3 738.2 3T 17.3 SR 29.? 38 22.G

RRT -.0870 RRF .4089 RTF -.1934 CflT .6284 CR3 -.9692 CST -.4736

SGE 1087.9 R23 -.3679 RI3 ,2400 LSA 38.9 NSA 14.0 iIA 2.1

8G1 052.9 302 642.8 THA 171.14 ELI 32.0 EL2 12.5 ALF IS.It

LAUNCH OATE JUN 4 1971 FLIGHT TIN( 150.00 ADRIVAL DATE NOV I 18?1

HELIOCENTRIC CONIC DISTANCE 3SB,igl EARTH TO MARS

RL 151.7S LAL .00 LOL 292,73 VL 32.244 6AL 3.23 AZL 91.33 HCA 11S.37 INk 117.|O [CC .1860| INC 1.3330 VI 2t.350

RP 209.88 LAP -1.1t LOP B,t3 YP 23.594 GAP I.D2 AZP 89.41 TAL 10,8? TAP 136.25 RCA 150.28 APO 223.92 V2 20.150

RC 106.955 GL -|3,04 GP -3.11ZAL $1.?? ZAP 13O.?S ET$ 104.44 ZAE 171.35 ETE 212.80 ZAC 94.69 [TC e?8.08 LVl -13.84

PLANETOCENTRIC CONIC

C3 l!.022 VHL 3.320 DLA -29.13 RAL 320,42 RAD $838,S VEL !1.450 PTH B.5O VHP 3.747 DPA -21.39 RAP 324.82 (CC 1.1014

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 15 14 40 2394.64 "2.12 S1.98 113.01 137.54 14 34 35 1394.S 16.14 45,R6

40.00 IS 18 3 2178.14 3.04 47.44 177.98 130.21 15 52 21 1178.1 18.89 28.??

70.00 17 4 92 1010.08 B,O2 25.00 188.38 1|3.1! 17 35 50 858.1 21.63 4.76

IO.O0 10 37 7 1311.02 16.14 353,57 186.50 115.46 20 0 e 381.1 25.25 330,17

12.10 20 11 4I 1141.08 20.45 330.13 188.46 111,25 21 tO 43 141.9 27,39 313.05

100.00 22 19 50 0143.90 11,14 203.14 106.50 115.46 14 t 22 9143.B 25,25 215.44

110.00 2_ 4 J5 8JS2.93 8.R2 2P2,72 112,38 i|3,|I 23 47 31 |192,9 21,63 2?l,Sl

DIFFERENTIAL C_RECTIONI NID-COURI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1415 TRA -,3984 TC3 .0802 |AU .037R SGT 825.0 |GR B|1.| 363 780.0 ST 17.0 SR 29.7 |l 25.4

R0[ -.341i RRA .11|1 RC3 *.||01FAU ,IB930 RRT -.0iS? RRF ,4_13 RTF -,_l| CRT .117i CNi -.17|1 LIT -.4Vil

_02 -.?i3i FRA .lit) F¢-tI.ISIO nP iST Ill 1032.0 R2) ".4017 RI3 .104t LIA 35.0 MBA 13.S IIA _.0

60[ .3?00 BRA .414| |C3 ,||?Z FIP |24? $GI 821.0 RG2 147.? TNA ITI,3Q EL| 32.0 EL2 12.2 ALF 84.22

LAUNCH OATS JUN 4 IB?! FLIGHT TIH[ IS|,OD ARRIVAL DATE HOV 3 IR?I

HELIOCENTRIC CONIC OI|TANC[ 383,135 EARTH TO MAR|

RL lSt,?8 LAL ,00 LOL 15|,73 VL 32,225 GAL ],21AZL BI,31HCA II?,BI 8HA |BB,?B [CC ,IR339 IHC 1,313! VI 2R.358

RP 209.4? LhP -1.14 LOP 10.33 VF 23.540 GAP 1.77 AZP 19,5t TAL t9,88 TAF 137.49 RCA 158.28 APO 223.2? V2 26.124

RC 109.021 GL -12,82 GP -5.28 ZAL t1.?7 ZAP 128,8T IT8 184.|? ZAE |?D.OD ETE 208.55 ZAC 94,6! [TC _77,93 LVl -15.51

PLANETOCENTNIC CONIC

C3 10.668 VHL 3.28? OLA -28.04 RAL 320.39 RAO GSIB.5 VEL 11,444 PTM B,41VHP 3.680 DPA -21,76 RAP 324.23 [CC 1.1789

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIM( PO CST T|H INJ 2 LAT INJ 2 LONG

50.00 13 33 35 2394,35 -2.11 SI,S? 1?2,81 137,34 14 33 51 1384.4 IS.IS 45.95

60.00 13 15 2 2176.$3 3.02 47,48 I??,73 130.21 15 31 21 tI?O.S 18,$7 25.00

?0,00 tr 3 13 t660.32 S.S3 28,02 IS2,05 t83.13 17 34 16 880.3 21,38 4._0

80,00 19 32 51 1391.70 15.83 354.50 188,11 115.S_ 19 SG 2 391.7 25.04 530.88

83.09 20 35 33 II86.23 20.44 335.97 188,21 111.01 21 14 IR 126.2 27.33 311.06

100,00 22 15 42 S134.21 15.83 293.78 186.11 115.89 23 18 1? S154.2 25.04 270.t?

110.00 22 2 42 6193.18 8.$3 232.84 182.08 123,1_ 23 45 57 5195,2 21.53 271.73

DIFFERENTIAL CCRRECTION8 NID-COUR3E EXECUTION ACCUraCY ORBIT DETERMINATION ACCURACY

TDE -.IS4? TRA -.3g67 TC3 -,0639 iAU .04|| SGT 838.1SGR 6§4.0 $03 StG.? 3T 17,9 5R 29.5 53 23.5

RDE -.337| NRA ,1132 RC3 -.2734 FAU .|7333 RRT -.0240 RRF .4574 RTF -,D4J4 CRY .6683 CRS -.9695 CST -.5217

FDE -.6042 FRA .6932 FC-14.0064 63P 654 SGD 1063.1 R23 -.4547 R!3 .0583 LIA 39.2 NSA 13.g S3A 3.0

60[ .3?09 8RA .4145 6C3 .2857 FSP 1333 $01 $56.5 SG2 $53.5 THA ?7.27 ELI 32.3 EL2 12.2 ALF 61,67
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

_AUNCM DATE JUN 4 ISTI

HELIOCENTRIC CCNIC

RL tSl.?l LAL ,DO

RP 21O.lO LAP -1,13

RC Illolel GL "12.6D

PLANETO¢ENTRIC CONIC

C3 10.723 VML $.2?5

LNCH AZMTH LNCM TIME

50.00 15 83 14

60.00 15 13 59

?O.OO 17 I 32

80.00 18 25 22

65.71 21 0 34

IO0.O0 22 11 14

110.00 22 O 58

FLIGHT TIN[ |S4.00 ARRIVAL DATE NOV 5 liYS

DISTANCE 567,288

LOL 212.T5 VL 32.200 GAL 3.1g AZL 91.29 HCA 118.84 $MA

LOP II.S8 VP 23.488 GAP S.S3 AZP 89,38 TAL 18.88 TAP

GP -5.46 ZAL SI.Tg lAP 126.98 ET$ 184.10 ZAE 158.37 (TE

EARTH TO MARS

lOS.49 ECC .IgAO8 IMC t.2828 Vl 2R.SS8

138.71 RCA 150.29 APO 222.68 V2 85.098

2D5.84 ZAC 94.53 ETC 2T?.$1 LYI -SR.9S

OLA o28.91 RAL 820.89 RAD 6638.4 YEL 11,437 PTH 6.48 VMP 3.5?8 DPA -22.14 RAP 323.$0 [CC 1.1765

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT |NJ 2 LONG

2394,60 -2,12 S1,98 172.$5 137.54 14 33 8 1394.8 15.15 45.88

2179.?8 E,gS 47.52 l?T.53 150.21 15 SO 19 11T9.8 18.62 28.86

1868.46 8.72 28,18 181.83 123.15 1? 38 35 853.5 21.46 5.09

1403,58 |5,48 855.2| ISS.?A ||5.85 19 Sl 45 403.5 24.80 $31.RR

I107.38 EO.4R 335.58 lo?.g8 liD.g2 21 18 l 107.4 27.24 310.47

8165.03 15.48 294.46 185,74 115.85 23 54 O 5166.0 24.00 2?0.96

6198.32 8.78 2gS.Ol 181.83 123.15 23 44 17 5198.3 21.46 271.82

DIFFERENTIAL CCRRECTION8

TD( -.1630 TRA -.3944 TC3 -.1815 8AU .D515

RDE -.3330 RRA .1133 RC3 ".3DR4 FAU .18285

FOE -.8224 FRA .?248 FC-14.7628 BSP 617

6DE .3708 SRA .4104 8C8 .3509 FSP 1406

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 846.8 SGR 657.2 SG3 853.8 ST 18.5 SR 29.3 SS 23.7

RRT .0212 RRF .4814 RTF ,OSO2 CRT .6908 CR$ -.9684 CST ".5440

860 IO?l.g R23 .4786 R13 .0655 LSA 39.5 MS4 13.9 SSA 3.0

86| 847,0 SG2 655.8 THA 2.56 ELI 32.5 EL2 12.1 ALF 62.28

LAUNCH DATE JUN 4 19?1 FLIGHT TIM( 156.00 ARRIVAL DATE NOV T 1971

NELIOCENTRIC CONIC DISTANCE 3T1.447

RL 151.71 LAL .DO LOL 252.75 VL 32.19E GAL 3,1T AZL 91.27 HCA 120.08 8MA

RP 21D.33 LAP -1.10 LQP IE,82 VP 83,437 GAP 8.29 AZP 89.36 TAt. 19.85 TAP

RC 113.286 64. -IE.6? 8P -3,64 2AL 81,25 2AP 125.03 ITS 183.92 ZAE 166.67 ETE

PLANETOCENTRIC CONIC

EARTM TO MARS

186.22 ICE .19288 INC t.ET20 Vl 86.385

139.91RCA 150.30 AllO 822.14 V2 26.0T1

203.4? ZAC 94.45 [TC 277.SS LVI -IS.SO

C3 1D.588 VHL 3,854 DLA "28.T7 RAL 32D,42 RAD 6632,3 VEL 11.431 PTH 6.48 VMP 3,101 DPA "22.54 RAP 322,94 ECC 1.1742

LMCH AZNTM LNCM TIME L'I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

SO.G0 15 88 $2 8395.39 -2.16 62.01 172.51 13?.54 14 52 28 1395.4 16.11 48,99

60.00 15 12 55 2181.57 2.89 47.80 177.36 130.21 15 49 16 1181.S 18.55 28.68

?O.O0 16 58 43 IS6?.45 8.5T 26.40 181.61 123.19 17 30 50 867.5 21.33 5.34

80,00 19 23 45 1415.36 15.10 355.9? IS5.40 116.07 1g 47 21 416.4 24.54 352.55

24.50 21 7 6 1084.03 20.39 333.85 187.80 110.?5 21 25 10 84.0 2T.13 806.74

100.00 22 6 36 6178.87 15.10 295.24 t85.40 116.07 23 49 35 5178.9 24.54 271.43

110.00 21 89 8 6202.32 8.57 295,28 181,61 123,19 23 42 32 5202.3 21.33 272.16

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1708 TRA -.3890 TC3 ".3062 BAU .OSSO

ROE -.3290 RRA .1134 RC3 -.3425 FAD .IgOOl

FDE -.8420 FRA .7574 FC-15.5456 8SP 595

BDE .3706 ERA .4052 2C5 .45D4 FSP 14??

LAUNCH DATE JUN 4 1971

HELIOCENTRIC C_lC

RL 15|.76 LAL .OO

RP 210.57 LAP -].O?

RC 1|5.580 GL -12.53

PLANETC_ENTRIC CONIC

C3 t0.455 VHL 3.233

LNCH AZNTH LNCN TINE

50.00 IS 51 52

60.00 15 |! 49

70.00 16 S? 48

eo.oo 19 18 1

85.55 21 15 55

IOD.DO 22 I 55

lID.DO 21 57 13

8ST 860.5 SGR 6t11.2 SG3 895.1 8T 19.0 SR 29.2 SS 23.9

RRT ,0709 RRF .5062 RTF .1430 CRT .TIDe CR8 -.9675 CST -.5848

SGB 1085.2 R25 .4807 R13 .1915 LSA 39.8 MSA 14.0 8SA 3.1

861 063.5 362 657.5 THA ?.45 ELI 32.7 EL2 11.9 ALF GO.SS

FLIGHT TIM( 158.0D ARRIVAL DATE NOV 9 1971

DISTANCE 375.613 EARTH TO MARS

LOL 252.75 VL 32.178 GAL 3.15 AZL 91.25 HCA 121.29 IRA 185.99 ECC .19180 INC 1.2507 Vl 29.558

LOP 14.04 VP 23.387 GAP 8.06 AZP 89.35 TAL 19.80 TAP 141.08 RCA 150.32 APO 221.66 V2 26.044

GP -5.82 ZAL 61.93 ZAP 123.07 ETS 183.74 ZAE 164.91 ETE 201.55 ZAC 94.36

DLA -28.60 RAL 320.48 RAD 6638.3 VEL 11.426 PTH 6.48 VHP 3.429 DPA -22.95

L-I TIN[ INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM

2396.70 -2.22 62.07 172.40 137.54 14 31 49 1396.?

2184.01 2.78 47.72 |77.21 130.22 15 48 13 1184.0

1872.31 8.39 26.66 181.41 123.23 17 29 1 872.3

t430.06 14.68 358.?8 185.08 116.29 19 42 51 430.1

1033.80 20.33 331.61 187.63 110.56 21 33 29 53.8

6192.38 14.68 296.05 185.08 116.29 23 45 6 5192.6

8207.1T 0.39 293.48 181.41 123.23 23 40 42 5207.2

ETC 277.51 LVI -12.25

RAP 322.25 ECC 1.1721

|NJ 2 LAT INJ 2 LONG

16.D4 46.05

|8.43 29.09

21.18 5.83

24.28 333.47

27.00 306.49

24.26 272.73

2t.le 2T2.45

DIFFERENTIAL COqRECTiOMS

TOE -.1785 TRA -.3054 TC3 -.4423 |AU ,0812

RO[ -.5248 RRA ,113T RC3 ".37S3 FAU .19710

FOE -.6571 FRA .7908 FC-IS.3208 |8P 806

DOE .5707 ERA .5999 8C3 ,5807 FSP 1550

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 853.5 8GR 885.7 563 831.S IT 19.6 SR 29.0 SS 24.0

RRT ,1282 RRF .3SOT RTF ,_,T7 CET .75U4 CNi -.96S2 Cll -.5819

SG6 1106.2 R25 .4626 R13 .3t18 LIA 40.0 MSA 14.0 SSA 3.1

SGl 892.3 SG2 653.9 THA 11.87 ELI 33.0 EL2 11.8 ALF 55.35

LAUNCH DATE JUN 4 1971 FLIGHT TIM( 180.00 ARRIVAL DATE NOV 11 IR7!

HELIOCENTRIC CONIC

NL 151.76 LAL .DO

RP 210.82 LAP -1.04

RC 11?.$43 GL 012.36

PLANETOA:ENTRIC CONIC

C3 10.311 VNL 3.214

LNCM AZNTH LNCH TIME

50.00 13 51 13

60.00 15 10 43

70.00 16 55 49

80.00 19 14 14

87.11 21 29 15

tOO.Q0 21 57 6

IlO.O0 21 85 IS

DIFFERENTIAL CCRRECTI(_M8

TOE ".1654 TRA -.3761 TC3 -.5SlS 8AU .Dgs3

ROE -.3208 RRA .IISg RC3 -.4127 FAD .20448

FDE -.6759 FRA .6206 FC-17.1328 88P 668

DOE *3705 8RA .sg3o BC3 .7134 FSP 1613

DISTANCE 379.784 EARTH TO MARS

LOt. 282.73 VL 5Z.ISI GAL 3.12 AZL 91.23 HCA 122.51 SMk 185.70 ECC .19081 INC 1.2290 VI 2g. SSR

LOP 15.25 VP 23.339 gAP ?.04 AZP 89.34 TAL 19.73 TAP 142.23 RCA 150.33 APO 221.23 V2 26.015

GP -S.01ZAL 62.05 ZAP 121.og ST3 183.55 ZA£ 183.10 [T[ 199.98 ZAC 94.27 ETC 277.35 LVl -11.84

OLA -28.41 RAL 32D.5? RAO $638.2 V[L 11,420 PTH 6.47 VHP 5.362 DPA -23.38 RAP 321,54 ECC 1.1700

L-1 TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTM INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

23g8.32 -2,32 82.15 172.32 137.53 14 31 11 13g8.s 15.96 48,14

2187.06 2.64 4T.87 177.09 130.23 15 4T 10 118T.1 18.33 29.25

1877,96 8.18 26.96 181.23 123.28 17 27 7 8T8,0 ZI.DO 5.97

1444.46 14.25 35?,62 184.?g 116.52 lg 38 19 444.3 23.95 334.43

1009.41 20.26 325,33 187,$2 110.36 21 46 4 9.4 26.86 305,21

6206.99 14.25 296.90 184.79 116.$2 23 40 33 5207.0 23.g5 273.71

6212.82 8.18 293.78 ]81.23 123,28 23 38 48 5212.8 21.D0 2T2,80

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 911.1 SGR 671.3 SG3 971.S ST 20.1 SR 28.8 SS 24.S

RRT ,1838 RRF .5561 RTF .3287 CRT .74T9 CRS -.9655 CST -.6033

SGB ll3t,7 R23 .433? R13 .4175 LSA 40.2 M9A 13.g SSA 3.1

$61 927,8 SG2 648.D THA 15.30 EL1 33,2 EL2 !I,6 ALP 58.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH OAT[ dUN 4 liT!

HELIOCEMTRIC CONIC

RL ISt.T$ LAL ,00

RP 211.0? LAP -|,00

• RC 119.734 GL -15._2

PLANETOCENTRIC CONIC

C3 10.214 VHL S*IiS

LI_H AZNTH LHCH TIME

50.00 IS SD )A

60.00 IS g 34

70.00 16 53 44

80.00 19 9 25

90,00 21 $6 50

100.00 21 52 18

110.00 21 $3 10

FLIGHT TINE IS|.00 ARRIVAL DATE NOV I| tlTl

LOL tSt. TI VL

LOP IS.AS VP

GP -S.EO ZAL

DISTANCE )13oSiO EARTH TO MARS

3I,ISS GAL 3,10 AZL St,El HCA 123,73 IRA Ill,S0 [CC .Iiil2 IMC 1.2051 VI ll,Sll

23,291 GAP T,S2 AZP 89,33 TAL 19,i5 TAP |43,3S RCA I50,)5 APO 220.83 V2 2i.$ll

68.18 ZAP |19,09 ST8 183.35 ZAE 151.23 ETA 198.St ZAC 94.19 ETC 277.18 LVl -!!.44

DLA -28.21 RAL $20,68 RAD 6636.2 VEL 11.415 PTH 6.47 VHP 3.300 DPA -23.78 RAP 320.78 ECC |,158!

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2400,85 -2.43 62.24 172.27 137.53 14 SO 35 1400.6 15.84 4|.24

2190,T1 2.48 48,04 176.99 130,24 15 46 5 |Igo.? 18.15 25.44

1884,37 7.94 27.30 181.08 123.33 17 25 8 884.4 20.60 $.$6

1459.48 13,?R 355,50 184.53 !15.75 19 33 43 459.5 23.$3 335.43

6272.05 18.88 303.82 186,90 111.45 23 21 22 5272.1 26.05 279.10

6222.00 13.79 297.75 184.53 116.75 23 36 0 5222.0 23.63 274.70

6219.23 ?.94 294.12 I81,OB 123.33 23 36 50 5219.2 20.80 273.18

DIFFERENT IAL CORRECTION8

TOE -.187Y TRA -.$641 TCS ".7146 BAU .1155

ROE -.3175 RRA .1134 RC3 -.4532 FAU .21261

FOE -.9156 FRA .$300 FC-18.0215 6SP 789

SO[ .3688 ERA .$813 BC3 .8462 FSP 1649

LAUNCH DATE JUN 4 1971

H[L|OCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 933.1 8C_ 679.0 SG3 1015.8 8T 20.2 8R 28.? 8S 24.9

RRT .2414 RRF .5836 RTF .4159 CRT .7619 CRS -.9673 CST -.6283

SGB 1154.0 R23 .3961 R15 .5138 LSA 40.7 MSA 13.6 SSA 3.2

SG1 959.9 $02 640.5 THA 18.38 ELI 33.2 EL2 11.3 ALF 57.60

FLIGHT, TIN( 154.00

DISTANCE 388,140

ARRIVAL DATE NOV 15 19?1

EARTH TO MARS

RL 151.76 LAL .DO

RP 211.33 LAP -.97

RC 121.945 GL -12.05

PLAN[TOCENTRIC C(_IC

C3 IO.101 VHL 3.178

LNCH AZMTH LNCH TIHE L'i TIME INJ LAT

50.00 13 45 58 2405,71 -2.56

60,00 15 8 2S 2195.00 2.30

70.00 15 SI 35 1891.$1 7,67

SO,D0 19 4 35 1475.15 13.31

90.00 21 18 59 IO41.78 17.41

100.00 21 47 27 6237.70 IS,31

110.00 21 51 2 6226.4? ?.6?

DIFVERENT|AL CORRECTION8

TOE -.2040 TRA ".3554 TCS -.9125 IAU .1395

ROE -.3115 RRA .!155 RC3 %4856 FAU ,21764

FDE -.SSOS FRA .9063 FC-IS.6535 DSP 853

BDE ,3?RS IRA .383E BCS 1.0336 FIP t?Si

LAUNCH DATE JUN 4 1911

HELIOCENTRIC CONIC

RL 151o70 LAL .D0

RP 211.$0 LAP -,i4

RC 124.177 GL -11,8t

PLAHETOCENTRIC CONIC

C3 9.954 VHL 3,1RI

LNCH AZNTH LNCM TIN(

30.00 13 48 2l

SO,DO 15 T 15

70.00 IS 49 |2

SO.DO IS 55 46

90.00 21 ? T

tOO.D0 21 4R 35

110.00 21 48 49

LOL 292.75 VL $2.145 GAL 3.07 AZL 91.18 HCA 124.94 SMA 185.44 [CC .15911 INC !.1839 Vl 29.$58

LOP 17.1'0 VP 23.245 GAP 7.40 AZP $9.32 TAL 19.52 TAP 144,45 RCA 150.$7 APO 220.51 V2 25,957

GP -6,$9 ZAL $2.36 ZAP 117.09 [TS 183.14 ZA[ 159.37 ETE 197.45 2AC 94.09 [TC 277.01 LVI -11.03

DLA -2?.99 RAL 320.$3 RAD $638.1 VEL 11,410 PTH 6.46 VHP 3,242 DPA "24,21 RAP 320.04 [CC 1.1652

INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CST TIM IHa 2 LAT IRa 2 LONG

$2,36 172,25 137.52 14 S0 1 1403.7 15.70 46.37

48.25 176.93 130.25 15 45 0 1195.0 16.01 29.$7

27,68 180.95 123.35 17 23 ? 091.6 20.57 6.80

$59.42 184,29 116,98 19 29 11 475.2 23.28 535.41

329,50 186.26 112.64 21 35 21 41.8 25.24 305.21

2SS,SR 164.29 116.98 23 31 25 5237.7 23.25 275.74

294,51 180.95 123.38 23 34 40 5225.5 20.57 273.$2

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1014.0 SGR S82.8 SG3 1046.9 IT 21.5 SR 28.3 IS 24.1

RRT .3029 RRF .$034 RTF .4954 CRT .7825 CRS -.9399 CST -.$200

8GB 1222.4 R23 ,3SOS R[3 .5780 LSA 40.4 NSA 14.1 IIA S.|

lOS IO4?.T SG2 S29,7 THA 10.37 ELI 33.7 EL2 11.3 ALF $4,72

FLIGHT TINS IS6.OO ARRIVAL DATE NOV 17 ISTI

LO(. 232,?! VL

LOP 1|.91VP

GP "S.58 ZAL

DISTANCE 302.324 EARTH TO MARE

32.137 GAL S.04 AZL 91.15 HCA 125.15 8MA IS5.31 [CC .18839 INC t,IS03 Vt R$.338

23.200 SAP 7,19 AZP 89.32 TAL 19,30 TAP 149,54 RCA 150.40 kPO 220.22 V2 IS,SIS

S2,|5 ZAP 115.07 ETS 182.93 ZAE 13?.44 ETE 195,45 ZAC 94.00 CTC 275.83 LVI -tO.St

OLA *E?.15 RAL 321.00 RAD 6538.0 VEL 11.405 PTH S,AS VHP 3.139 DPA -24.$4 RAP 319.25 [CO 1,1545

L*I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2407.OS "2.74 $2,50 172.25 I37,52 14 29 26 tAO?.I 15.54 4S.52

2199.87 2.08 48.40 175.89 130.26 15 43 S4 1199.9 17.81 tO,S3

lOSS,S4 ?.3? 28.11 120.85 1Z3.44 I? 2| E 599.5 20.32 7,27

1491,32 12,SI .35 |24,09 117.20 19 54 37 491.3 22,91 337.52

lOOO,62 IS.3? 331.00 t85.83 113.38 El 55 O SO.S 24.61 30T.80

6253.83 tE.St 259,$3 184.09 lI?.2O |3 25 31 3E53.8 22.S! 2?S.eO

$234,30 7.37 294.93 180,85 123.44 23 32 43 3234.4 20,32 214.09

DIFFERENTIAL C(_RCCTION8

TOE -.2120 TRA -.3519 TCS-I.OSI4 lAD .tSIT

ROE -,SOIl RRA ,1114 Re3 ",3531 FAU ,IISRD

rOE -.8SOT _RA ,S4tO FC-IS,391I SiP I034

|Dr ,3733 IRA ,37?3 SC3 1.2103 _8P 1823

LAUNCH DATE JUN 4 IS?l

HELIOCENTRIC CONIC

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1079,4 SGR SSS,I 303 1081.S ST 22,2 SR 25.0 IS 24.0

RflT ,3S|l RMF .SIS? RTF ,!.v$I CRY ,?9?5 C_I ".llil CIT ",$187

8GO I|lO.I R23 .3402 R13 ,$405 LSA 40,S M3A 14.1 IJA 3,2

$01 llIt,l 302 $1t.5 THA 13.R! ELI 34.0 EL2 ll.0 ALF 33.1Y

FLIGHT TIME [$1,00 ARRIVAL OATC ROY IS tS?t

OISTANC[ 355.511 EARTH TO NARS

RL _31.73 LAL ,OD

RP 211.87 LAP -,90

RC 125.431 GL -11.1?

PLANETOCENTRIC CONIC

C3 9.SSt VHL S,145

LNCH AZMTH LNCH TIME

50,00 13 45 45

SO.DO IS $ 2

?0,00 15 47 5

80,DO IS 54 ST

SO.D0 2O 57 IS

IOO.OO 21 3? 48

110.00 21 45 $2

01FFERENT[AL C_RRECTIOI_I

TO[ -,2214 TRA -.$820 TC3-1,2754 6AU .1546

ROE -.3017 RRA .1175 RC3 -,5626 FAU *2299?

FOE -.$711 FRA .$g57 FC-20.1253 DSP 120g

BOE .3?42 6RA .371| BC3 1,3975 FSP 1890

LO(. 252.?5 VL 32.130 GAL 3,01 AZL 91.14 HCA 127.35 8MA 185,15 ECC .IS7T4 ]NC 1.1362 Vt 25.338

LOP 20,12 VP 23.151 GAP 6.SG AZP $9.31 TAL 19.23 TAP 145.S0 RCA 130.42 APO 219,gE V2 25.85A

GP "S,78 ZAL $2.?S ZAP !13,04 ETS 182.70 ZAE 155.50 ET£ 195.55 ZAC g3,go ETC 276,$3 LV! -10.18

OLA -2?.49 RAL 321.20 RAD $635.0 VEL 11.401 PTH 6,45 VHP 3.14| DPA -25,05 RAP 318.46 ECC t.1528

L-I TINS INJ LAT |NJ LONG |NJ RT ASC |NJ AZM|H INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2410.$$ -2,94 $2,66 172.25 137.51 t4 28 56 1410.g 13.35 45,70

2205.32 1.84 48.?4 176.87 130.27 15 42 48 1205.3 17.59 30.22

1608,17 ?,04 28,55 180,75 123.51 17 18 54 g08.2 20,04 ?,79

IS07,92 IE.29 1,31 153,91 |17,43 lg 20 5 50?.9 22.53 $31.$1

1113.35 15,45 333.S? 185.4g t!3.g? 21 15 51 113.4 Z4.04 310.11

$2?0,45 12,29 300.59 183.91 117.43 23 22 19 5270.4 22.33 277.88

$243.03 7,04 295.39 180.78 123.51 23 30 35 5243.0 20.04 274.61

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1154.4 SGR 6g6.8 $G3 1116,S ST 22.9 SR 27.? IS 25,?

RRT ,4127 RRF .6492 RTF ,6268 CRT .8111 CRS -.gs25 cST -,$455

SGB 1345.4 R23 .3144 R13 ,6912 LSA 40.5 MSA 14.2 SSA S,3

SGI 1203.1 SG2 609,1 THA 19.05 ELI 34.3 EL2 ID.8 ALF 51.63
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OATE JUN 4 tiY1

HELIOCEMYRIC CONIC

RL 151.?i LAL .DO

RP 212.14 LAP ",i?

RC 122.70S GL "II,4T

PLAN[TOCENTRIC EO_IIC

C3 g.?gs VHL 3.129

LNCN AZMTN LNCN TIME

SO.GO 13 48 10

tO.GO 15 4 46

TO.OG 18 44 45

SO.GO 18 SO 8

gO.GO 20 48 36

100.00 21 33 O

110.00 21 44 11

FLIGHT TIM( ]TO.80 ARRIVAL DATE NOV 21 IITI

DISTANCE 400.?02 EARTH TO MARl

LCM. 252,?6 VL 32,114 GAL 2.97 AZL 91.11 NCA 128.57 IRA !55.09 ECC DISTIl INC 1.1|13 Vl 82.3|2

LOP 21,32 VP 23,1|2 GAP |.?9 AZP 89,$1 TAL I9,Oi TAP 147.63 RCA I50.45 APO 2IS.Y4 V2 25.$64

GP -6.98 ZAL $3,03 ZAP 111.00 ET6 182.47 ZAJ[ 153,52 £T[ 194.76 ZAC 93.80 [TC 2?6.46 LV| -S.75

DLA -27.2! RAL 321,41 2AD 883T.9 VEL 11.397 PTM 6.43 VNP 3.09? DPA -25.52 RAP 517.|5 ECC 1.1612

L-I TIN[ INJ LAT 1NJ LONG INJ RT ASC IRa AZNTN INJ TIN£ PO CST TIM INJ 2 LAT INJ 2 LONG

2415.23 "3.15 62.85 172.33 13?.50 14 28 25 1415.2 15.14 46.59

2211.35 1.58 49.03 178.87 130.28 IS 41 40 1211.4 t?.34 30.54

191T.SO 6.69 29.0e 180.73 IE3,57 IT 18 42 91T.5 Ig.74 8.34

1524.96 11,?S 2,29 183.?6 117,65 19 15 33 525.0 22.12 339.71

1142.95 14.65 335.$5 185.21 114.46 21 ? 39 143.0 23.49 312.58

6287.48 ll.?S 301.57 183.76 117.65 23 I? 48 5267.5 22.12 278.99

6252,36 6,69 295.88 180.73 123.5T 23 28 23 5252.4 Ig. T4 275.17

DIFFERENTIAL CORRECTIONS

TOE -.2298 TRA -.3445 TES-I.4?TI BAU .2089

ROE -.296T RRA .118T RE3 -.6024 FAG .23573

FO[ -.8625 FRA 1.0425 FC-20.8387 88P 1401

GO[ .3751 BRA .3644 8C3 I.sgs3 FSP 1949

LAUAICH DATE JUN 4 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1238,T SGR 704.9 SG3 1150.2 ST 23.6 SR 27.4 SS 23.4

RRT ,4622 RRF .6714 RTF .6Tg2 CRT .6234 CRS -.9481 CST -.$512

SGB 1425.2 R23 .2915 R13 .7340 LSA 40.5 NSA 14.2 $$A 3.3

581 1293,4 SO2 sgS.T THA 18.94 ELI 34.6 EL2 10.6 ALF 50.17

FLIGHT TIME 172.00 ARRIVAL DATE NOV 23 1971

DISTANCE 404.895 EARTH TO MARS

RL 151.76 LAL ,OO

RP 212.43 LAP -.83

RC 150.999 GL -|1.25

PLANETOCEMTRIC CONIC

C3 g.?GG VHL S*114

LNCH AZNTH LNCH TIME

50.00 13 47 35

6O.OO 15 3 33

70.00 16 42 20

6O.OO 18 45 21

gO.G0 20 40 38

100.00 21 28 13

110.00 21 41 47

LCS. 252.75 VL 32.120 GAL 2.94 AZL 91.09 HCA 12g.77 SMA 185.01 [CC .18666 INC 1.0856 Vl 29.358

LOP 22.53 VP 23.069 GAP 6,59 AZP 89.31 TAL 18,87 TAP 148.64 RCA /50.48 APO 219.55 V2 25.832

GP -7.19 ZAL 63,30 ZAP 108.97 ETS 182.23 ZAE 151.53 ETE 194.04 ZAC 93.69 ETC 276.28 LVI -9.31

DLA -28.91 RAL 321,66 RAID 6637,9 VEL 11,393 PTH 6.45 VHP 3.05? DPA -25.95 RAP 316.83 ECC !.1598

L-I TIN[ INJ LAT INJ LONG |NJ RT A8C INJ AZMTH INJ TIME leo CST TIN INJ 2 LAT INJ 2 LONG

2420.07 -3,40 QS,DS 172.40 137.48 14 27 SS 1420.1 14.91 47.1I

22iT.ST 1,28 49,35 1?6,90 150.28 IS 40 31 1218.0 17.07 30.89

192?.50 6,32 2g.s9 180.69 123.63 17 14 28 927.5 lg.4t S,S4

1542,43 11,20 3.2g 183.63 117.86 IS II 4 542.4 21.70 340.34

IIYO,G9 13.86 337.$0 184,98 ll4.go 21 0 9 170.7 22.95 313.96

1016.90 11,20 524.66 183.65 117.86 21 45 ID 16.9 21.70 302.20

8262.36 6.32 296.41 180.69 123.63 23 26 9 5262.4 19.41 275.76

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY

TOE -.2374 TRA -.3364 TC3-1.8838 BAG .2367 SGT 1331.3 SGR 713.5 SO3 1182.3

ROE -.2914 RRA .1199 RE3 -.6432 FAU .24118 RRT .5081RRF .6927 RTF .7240

FOE -.8481FRA 1,0663 FC-21.5268 8SP 1600 SOB 1510.5 fl23 .2709 RI3 ,7701

GO[ .3759 BRA .5571BC3 !.8026 FSP 2005 381 1391,3 SO2 588.1THA 18.89

LAUNCH DATE JUN 4 1971 FLIGHT TIME 174.00

HELIOCENTRIC CONIC DISTANCE 40g,os|

RL 151.78 LAL ,DO LOt. 252,75 VL 32.116 GAL 2.go AZL 91.08 HCA 130.ST SMA

RP 212,72 LAP -.SO LOP 23.73 VP 23.027 GAP 6.40 AZP sg.sI TAL IS.SS TAP

RC 133.312 GL -11.03 GP -7,40 ZAL 83.S! ZAP 106.94 [TS 181.99 ZA[ 149.53 [TE

PLANETOCENTRIC CONIC

C3 9.610 VHL 3.100 DLA °26.52 RAL 321.92 RAD 6637.8 VEL 11.389 PTH 6.44 VMP

LNCN AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

50.00 13 46 59 2425.40 -3.66 63.27 172.50 137.47 14 2T 25

SO.DO 15 2 16 2225.I? .97 49.69 176.95 130.29 15 59 21

70.00 16 39 55 1936.16 5.91 30.15 180.68 123.70 17 12 II

DO.O0 18 40 35 1550.31 10.63 4.35 183.53 118.07 19 G 36

DO.GO 20 33 t! !197.24 13.10 338.88 184.50 115,20 20 53 8

tOO,DO 21 23 27 1034.78 10.63 325.68 183.53 118,07 21 40 42

llO.OO 21 39 IS 6273.02 5.91 296.97 180.68 123.70 23 23 52

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY

TOE -.2438 TRA -.5269 TC3-1.5959 BAU .2560 SOT 1426.5 3DR 723°2 583 1214.2

ROE ".2661RRA .1211 tiC3 -.6350 FAG .246SS flRT ,5507 RRF .7137 RTF ._v27

rOE -.8352 FRA 1.1256 FC-22.214Y 8IF 1636 SOB 1601.4 R23 .2516 RI3 .8014

ROE .5759 DRA .5488 8C3 2.0161FSP 2044 6GI 1493,? SO2 S7?.5 THA 16.43

LAUNCH DATE JUN 4 1971 FLIGHT TIME 178,00

HELIOCENTRIC CONIC DISTANCE 416.288

RL 151.?S LAL .00 LOt. 252.T6 VL 32,113 GAL 2.86 AZL

RP 213.01 LAP -.78 LOP 24.92 VP 22.$86 GAP 6.21 kIP

ORBIT DETERMINATION ACCURACY

ST 24.2 SR 27.1 SS 23.1

CRT .6346 CRS -.9429 CST -.8545

LSA 40.5 MSA 14.2 SSA 3.3

ELI 34.8 EL2 10.4 ALF 48.?G

ARRIVAL DATE NOV 25 1971

EARTH TO MARS

184,96 ECC .18622 INC 1.0590 VS 29.358

I49,64 RCA 150.51 APO 21g.3g V2 2S.799

193.39 ZAC 93.58 ETC 276.09 LVl -S.SS

3.021DPA -26.5g RAP 316.01 ECC 1,1592

PO CST TIM INJ 2 LAT |NJ 2 LONG

|425.4 14.65 47.35

1225.2 16.77 31.27

935.2 19.06 9.59

560.3 21.28 541.98

197.2 22.41 315.72

34.5 21.26 303.35

5273.0 19.06 276.39

ORBIT DETERMINATION ACCURACY

ST

CRT

LIA

ELI

91.06 HCA 132.17 SMA 184.90 ECC .185D5 INC

89.51 TAL 18.44 TAP 150.$1 RCA 150.54 kPO

24.8 SR 26.7 S3 22.8

.U44S CNI "._381 C|l -.ISl4

40.4 NSA 14.2 53A 3.4

35,0 ELI 10.1 ALF 47.Si

ARRIVAL DATE NOV 2? I971

EARTH TO MARS

1.0315 YI 2g. SSS

219.27 V2 25,768

RC 135.843 8L -10.79 GP -7.60 ZAL 83.63 ZAP 104.92 ET3 |61.76 ZAE 147.51 (TE 192.78 ZAC 93.48 [TC

PLANETOCENTRIC CONIC

CS g.524 VML 3,GS6 DLA -26.25 RAL 322,21 RAG 663?.6 V[L 11,385 PTN 6.44 VHP 2,989 DPA *26.63 RAP

LNCM A2MTH LMCH TIM[ L-I TIME INJ LAT INJ LONG INJ RT ASC

50,G0 13 46 23 2431.23 -3,gs 63.52 172.$2 137.4S 14 26 54

80.00 tS 0 5T 2232,93 .63 50.06 177.02 130.30 15 38 9

70.00 16 3T 21 1949.47 S.49 60,75 180,69 123.76 l? g SO

80.09 IS 56 51 IS78,$8 10,04 6.35 153,46 IIS.2T lg 2 9

gG.O0 20 23 6 1222,99 12,34 340.39 184.65 tlS.65 20 46 25

100,G0 21 18 42 1063.05 10.04 326.72 163.48 118.27 21 56 15

110.GD 21 36 47 8264.33 S,4g 297.57 180.Gg 123.76 23 21 32

GIFFER[NTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY

TD£ -.2481 TRA -,$153 TC3-2.1088 8AU .2842 $GT 1527.2 SGR 735,3 SG3 1247.9

ROE ".2816 RRA ,1214 RC3 ".7321 FAU ,25243 RRT ,sg20 RRF .7363 RTF .7982

FOE -.8393 FRA 1.1442 FC-22.9454 BSP 20gO SGB 16gs. D R23 .2SOg RI3 .830?

606 .3?$3 DRA ,337g BC3 2,2323 FSP 2069 SGI 1597,6 SO2 $66.5 THA 18.29

2?5,g0 LVl -5.41

315.18 [CC t.156T

INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT IHJ 2 LONG

|431.2 14,36 47.61

1232.g 16,45 31,9?

949.5 18.6g 10.23

5?R,G 20,80 345.14

223.0 21.87 317,4!

53.1 20.$0 304.51

6284.3 18.89 27?.05

ORBIT OETERMINAT[ON ACCURACY

ST 25,1 SR 26.4 88 22.8

CRT .8541 CRS -,gs74 CST -.8719

LSA 40.5 MSA 14.0 SSA 3.4

ELI 35,t EL2 g.8 ALF 46.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 4 1971

HELIOCENTRIC ¢C141C

RL 151,76 LAL .00

RP EIS.3t LAW -.?5

RC 137,991GL -10,$3

PLANETOCENTRIC CONIC

CS 9.442 VNL 3.073

LNCH AZNTH LNCH TIRE

50,00 13 45 48

60,00 14 59 36

70,00 16 34 46

80,00 16 51 7

90.00 20 19 19

tOO.DO 21 13 58

110.00 21 54 13

FLIGNT Tli_ 178.00 ARRIVAL DATE MOV 29 1971

DISTANCE 41T,489

LOL 2S2.T| VL 3|,111 GAL E,i2 AZL 91.00 NCA 139,39 8NA

LOIs 2D,12 VP 22.94S GAP D,O3 AZP DO,St TAL 18,20 TAP

GP -T.D2 ZAL @4.29 ZAP 102,91 ETS 181.4? ZAE |45.$0 ETE

EARTH TO WARS

I84.87 ECC .10S55 INC 1.0032 Vl 2R.359

151.56 RCA ISO.S? APO 219.|7 V2 23.732

192,23 ZAC 95,34 (TC 275,7! LVI -?,95

OLA "Es,8g RAL 322,32 RAD 6637,8 VEL 11.382 PTH 6.43 VHP 2,gSl DPA "2T.26

L-i TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZNTH INJ TIME PO CST TIM

243T,61 -4,2S @3.78 IT2.76 137.43 14 26 2S 1437.S

2241.33 .26 50,4@ 177.12 130.30 IS 36 57 1241,3

1941.48 5.03 31.38 180,73 123.83 17 7 28 961.5

159T,ST g,43 G,41 183,41 118,46 18 37 44 sg?,4

1248,58 11,59 341,88 184,54 115,98 20 40 8 248,4

1071,84 9,43 327,78 183,41 118,46 21 31 50 71,8

1008.50 5,03 320.30 180.73 123.83 21Sl 1 e.5

RAP 314,37 ECC 1,1394

INJ 2 LAT INJ 2 LONG

14,05 47.90

16.1D 32.11

18.29 10.93

20,32 344.33

21.51 319.06

20,32 305.70

10,29 299.85

OIFFERENTIAL CC_RECTION8 MID-COURSE EXECUTION AccuRACY

TOE -.2596 TRA -.5111 TC3-2.335? BAU .3138 SGT 1662.5 SGR 740.4 SG3 1262.2

ROE -.2753 RRA ,1255 RC3 -,7646 FAU ,25391 RRT ,§193 RRP ,7500 RTF ,8155

FOE -.7519 FRA 1.2526 FC-23.2814 BSP 2280 5GO 1819.9 R23 .2293 R13 .8425

BOG ,S771DRA .3354 DCS 2,4861PSP 2161 $GI 1732.3 8G2 SS?,9 THA 17,26

*AUNCH DATE JUN 4 1971 PLIGHT TIM( 180.00

ORBIT DETERMINATION ACCURACY

8T 26.2 SR 25.8 83 21.2

CRT ,8608 CRS -.g!25 CST -.6297

LGA $9.7 USA 14.5 884 3.4

EL! 33.4 EL2 9.7 ALP 44,51

ARRIVAL DATE DEC ! 1iTS

HELIC_ENTRI¢ CONIC DISTANCE 421.684 EARTH TO MARS

RL 151,73 LAL ,DO LC_. 252,75 VL 32,110 GAL 2,78 AZL 90.97 HCA 134,5§ SNA 184,86 ECC ,16527 INC .9737 VI 29,538

RP 213,61 LAP -,sg LOP 27,31 VP 22,905 GAP 5,85 AZP 89,32 TAL 17,94 TAP 15_,49 RCA 150,61 APO 219,10 V2 23,697

RC 140.356 Gt. -10.26 GP -8.03 ZAL @4,67 ZAP 109.92 [TS 181.20 ZAE 143.49 ST( 191.71 ZAC 93.21 ETC 275,53 LVI -T,SO

PLANETOCENTRIC CONIC

C3 9.363 VNL 3.060 DLA -25,50 RAL $22,84 RAD D@37.7 VEL 11.376 PTH 6.43 VHP 2.936 DPA -2T.69 RAP 313.56 ECC 1.1541

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

$0,00 13 45 1! 2444,49 -4,62 @4,07 172,93 197,40 14 25 55 1444,5 13.71 48.20

SO.DO 14 58 12 2250.29 -.14 50,89 177.24 130,30 13 35 42 1250.3 IS.T3 32.59

70.00 16 32 8 1974.11 4.$5 32,04 180,78 123.89 IT 5 2 974.1 17.87 11.67

eO.OO 10 23 23 I@ID.S3 8,81 ?,SO 103,38 118.@4 18 53 Ig 619,5 19.02 345,$3

gO.DO 20 12 46 1273.40 10.84 343,33 104.46 |19.28 _O 34 O 2T3.4 2O,T5 3tO.De

lOO.OO 21 9 14 IOg|,Ol 8,81 328,87 183,36 118,64 21 27 25 91.0 19,82 aDD.DO

110.00 21 31 34 1020.93 4.55 320.06 ISO,T8 123.89 21 48 35 20.9 IT,ST aDO,SO

DIFFER[NTIAL COqRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -,2SSD TRA -.3013 TCS-2,@OYi BAU ,3417 8GT ITS4,G SGR 750,S SG3 1284.8

ROE -,2670 ERA ,1275 RCS -,BOO| FAU ,25733 RRT ,6500 RRF ,TOT@ RTF ,8369

FOE -.7129 FRA 1.3047 PC-23,7939 28P 2529 SGB 1936,0 R23 .218g R13 .85gT

BOG .3?SO 6RA ,3272 DC3 9,T294 FOP 2204 DG! 1856.8 SG9 548.1THA 19.80

LAUNCH DATE JUN 4 1971 FLIGNT TIME |82,00

HELIOCENTRIC CONIC DISTANCE 425,884

RL ISl,?l LAL ,DO LOL 2|2,75 VL SI,IID GAL 2,T3 AZL 90,94 HCA 13|,T4 IRA

NP 213.92 LAP -,S4 LOP 28,4D VP 22,DG3 GAP 5,97 AZP Sg,32 TAL |7,67 TAP

RC 142,73R GL -i.is GP -D.25 ZAL IS.O? ZAP OD,S4 ST8 18D.IE ZAE 141,40 ETE

PLANETOCENTRIC CONIC

C3 0.299 VNL 3,O4i DLA -29.I0 RAL 3R3.12 MAD 0937,7 VEL 11,375 PTH @,43 VHP

LNCH AZNTN LNCN TIME L-! TIME IMJ LAT INJ LONG INJ RT ARC INJ AZMTR INJ TIME

50.00 13 44 39 2431,iO -4.99 @4.39 173.11 137.30 14 29 24

RO.OO 14 53 45 2259.68 -,SO 9t,35 177.3? 130.30 IS 34 25

70.00 16 20 25 IDD7,4O 4,03 32.74 180,8@ 123,g4 17 | 33

SO.DO IR 21 35 ID36.|5 S,lT S,eO 183,39 118.82 IS 4D 55

SO.DO 20 i 24 1298.28 tO,DR 344,77 184.40 116.53 20 20 3

tOO.DO 21 4 31 1110.82 8,17 329.97 183.38 118.02 21 23 1

110.00 21 2O 52 1034.21 4,05 321.66 tOo. Be 123.g4 21 46 D

DIFFERENTIAL CCL_RECTIONR MID-COURSE EXECUTION ACCURACY

TOE -.2704 TRA -.2908 TCS-Z.RDRI DAU ,3699 SGT |91|.4 SGR ?iO.8 $GS ISOS,O

RDE -,2601RRA ,1291RCS -,9410 PAD ,29023 RRT ,S?T8 RRF ,1843 RTF ,_.343

FDE -.i632 FRA t,SilS rC-24,23?D iSP 9773 SGB 905?,2 R93 .9105 R13 ,8738

BOG .3792 ERA ,3184 De5 9,9793 PIP 2242 SGI 1085.5 8G2 538.5 ?HA 16.33

LAUNCH DATE JUN 4 1911 FLIGHT TIME 184.00

ORBIT DETERMINATION ACCURACY

ST 20.7 8R 25,5 SS ED,D

CRT .8673 CR8 -.DDBD CDT -.DIED

LDA 39.4 MSA 14,6 88A 3,5

ELI 35,5 EL2 D,S ALF 43,27

DIFFERENT IAL CORRECTIOND MID-COURSE EXECUTION ACCURACY

TOE -.2739 TRA -.2?94 TC3-3.IIOT @AU ,3980 8GT 2042,4 SGR 771,5 $G3 1322,1

ROE -,2532 RRA .1321 RC3 -,8895 FAU ,23250 RRT ,71330 RRF ,DOG1 RTP ,8693

FDE -.6126 FRA 1.4161 FC-24.6608 BSP 3029 SGB 2183.2 R23 .2034 RI3 .6659

DOE ,3730 BRA ,3092 BC3 3,2354 FSP 2271 SGI 2_18,2 SG2 529,0 THA 15,89

ARRIVAL DATE DEC 3 lOT1

EARTH TO MAR8

IS4,0| ECC ,ISSOD INC .9431 Vl tl, Sll

153.41 RCA 150.94 APO EID.0D V2 29.SS2

IDI.|3 ZAC SS,D? [TC 275,54 LVI -?,04

2,21| DPA "|i,|| RAF 3|9,Ti tCC 1,1|23

PO CST TIM INJ 2 LAT INJ 2 LONG

1451.D 13.39 40.93

1259.g 15.34 33.0Y

99?,4 17.42 19.43

D36.1 15,2R 34R.73

9R8.3 20,17 322,27

110.6 19.29 308.12

34,2 t?.42 301,35

ORBIT DETERMINATION ACCURACY

ST 27,1 SR 24.S II 15.1

CRT .1732 (RI -.175D C|T -.llUI

LSA 38.g NSA 14.7 8SA 3.$

ILl 35.6 EL2 9,2 ALF 42,DS

ARRIVAL DATE DEC S 1571

HELIOCENTRIC CONIC DISTANCE 430.084 EARTH TO RAR$

RL ISI,7R LAL .DO L_ 292.76 VL 32o111 GAL 2.R9 AZL 9D.gl HCA 13D.D2 8MA ID4,D| ECC .164R0 INC .9113 Vl 29,353

RP 214.24 LAP -.69 LOP 29.6? VP 22.829 GAP 5,50 AZP Sg.33 TAL 17.3R TAP |94,$D RCA 190,68 APO 219.04 V2 25.62T

RC 145.138 GL -9,68 GP -R,47 ZAL 65,49 2AP 96,9g ETS 180,64 ZAE 139,48 ETE 190,78 ZAC 92,93 ETC 279,16 LVl -9,95

PLANETO¢[NTRIC CONIC

C3 9.213 VHL 3o033 DLA "24.$6 RAL 323.59 RAD SSS?,G V[L 11.3T9 PTH 6.42 VHP 2,097 DPA -28.54 RAP 311,g7 [CC I.tSI?

LNCN AZNTN LNCN TIME L-I TIME INJ LAT [NJ LONG IRJ RT ASC INJ AZRTH INJ TIRE PO CST TIM INJ 2 LAT [NJ 2 LONG

50.G0 13 43 $3 2439,86 -S.SR D4oT2 173.31 137.34 14 24 52 1459.9 12.R6 48.85

60,00 14 SS 15 22?D,04 "1,01 51,83 IT7,52 130,29 15 33 9 1270.0 i4.g! 33.60

?0,00 16 26 39 2001.34 5.92 33.4? 180.09 123,gg 17 0 0 1001.3 16.95 13.24

80.00 18 1@ $5 1636,22 7.91 9,72 IR3.40 116.99 18 44 31 636.2 18.?S 348.00

go.o0 20 0 11 1323.15 D.33 54@.20 184.38 116,82 20 22 14 323.1 19.ST $23.66

!00.00 20 59 4T 1130.69 T,51 331.0R 183.40 118.98 21 18 37 130.7 18.75 309.56

110.00 21 26 5 1048.13 3.52 322.39 180.95 123,g9 21 43 33 48.2 iS.D5 302.15

OR@IT DETERMINATION ACCURACY

ST 2?.4 SR 24.3 99 lg.0

CRT ,8760 CRS -.8563 COT -.5623

LSA 38,3 USA 14,8 93A 5.S

ELI 35.5 EL2 9,0 ALF 41.01
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

"LAUNCH DATE JUN 4 tR?I FLIGHT TIIM_ leS,O0 ARRIVAL DATE DEC ? ||T|

HELI(XENTRIC C_lC

RL 151.?8 LAL .DO

RM 814.33 LAP ".59

RC 147,S3S GL -R.38

PLANETOCENTRIC CONIC

C$ g,141 VHL 3,D24

LNCN AZNTH LMCM TIME

SO.DO 13 43 11

60.00 14 53 48

?D.OO 18 23 48

8O.O0 18 12 10

gO.O0 19 5A 4

ZOO,G0 20 55 2

110.00 21 23 14

DIFFERENTIAL C_RRECTION$

TOE -.2761 TRA -.28T3 TC3-3,3TO0 BAU .42?8

ROE -.2461 _A ,1343 RE3 -.9330 FAU ,2846T

FOE -.3617 FRA 1.4683 FC-25,OS24 88P 3294

DOE .3698 8RA .2993 BE3 3.4g87 FSP 2293

DISTANCE 434.284 EARTH TO NARR

LOt. 2SE,?S VL 31,118 GAL 8.64 AZL 90.88 HCA 138.10 8HA 184,18 [CC .IR4T9 INC .i?8l VI El,Ill

LOP 3D,II VP 22oT84 RAP S,3t AZP 89,33 TAL 1?,00 TAP 155,18 RCA I$O.?E APO 2IS.DR v2 25.301

GP -8,?0 ZAL 6§,84 ZAP 95.08 ETA 180.34 ZAE 137.49 [TE 190,35 ZkC 9E.?R ETC 274.98 bVZ -I.12

DLA -t4,Zl RAL 313.93 RAD R$37.8 VEL 11,389 PTM 6.42 VHP 8.882 DPA -28.R5 RAP 311.20 [CC 1.1903

L-I TIN[ IMJ LAT INJ LONG ]NJ RT ASC INJ AZMTH ]MJ TIME POCST TIM ]NJ 2 LAT INJ 2 LONG

248.3T -5,82 IS,08 173,§3 131.30 14 24 19 :488.4 12.S4 4S.2fl

2E80.84 -1.48 52,35 17T.69 130.28 15 31 42 1280.8 14,48 34.1S

2013.94 2,98 34,23 181,06 124,04 16 57 24 1015,9 1$.43 14.07

1876.78 6.83 10.87 183.45 119,14 18 40 ? 676.8 18.18 349,26

1348.10 8,56 347,63 184,38 lIT,D8 20 18 32 34R,1 18.96 323,43

1151,25 6.83 332,24 183.45 119,14 21 14 13 151,2 18.18 310.63

1062.?8 2.g8 323,15 181.38 124.04 21 40 ST 62,8 18.45 302.99

HID-COURSE EXECUTI_t ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2176.5 8GR ?83.4 SG3 1338,8 IT 27.6 SR 23.7 3S 18.4

RRT ._67 RRF ,815A RTF .8823 CRT .8821CRS -.8304 CST -.5305

SGE 2313.2 R23 ,1969 RI3 .896T LDA 3T,8 MSA 14.9 8SA 3.S

3G1 2254.t 882 519.:' THA 15.50 ELI 35.3 EL2 e.T ALF 40.0?

LAUNCH DAT( JUN 4 1971 FLIGHT TIkE 188.00 ARRIVAL DATE DEC 9 18T1

NELIOCENTRIC CCNIC

RL 151,78 LAL .DO

RP 214.88 LAP -.33

RC 149.988 GL -9.02

PLANETOC£NTRI¢ CONIC

C3 9.081 VHL 3.013

LNCH AZMTH LNCM TIME

SO.DO 13 42 26

80.00 14 52 4

?O.OO 18 20 52

RO.OO 18 T 23

9_,OO 19 48 2

tOO.DO 20 50 15

liD,DO 81 20 18

DISTANCE 438.485 EARTH TO MARS

LOL 232.75 VL 32.114 GAL 2.sg AZL 90.84 HCA 139.28 SMA 184.91 ECC .18473 INC .8435 Vl 28.338

LOP 32.03 VP 22,730 GAP 5,18 kZP 89.38 TAL 18,77 TAP 156.04 RCA lSO,?S APO 219.0? V2 23,554

G_ -8,93 ZAL 66.41 ZAP 93.16 ET3 180.04 ZAE 135.51 ET[ 189.95 ZAC 92.81 ETC 274,81 LVI -5.88

DLA -23.73 RAL 324,32 RAD 863?.6 VEL 11,386 PTH 3.42 VHP 2.871 DPA -2g.36

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ A_MTH INJ TIME PO CDT TIM

2477,48 -6,27 83,48 1?3,77 137,26 14 23 44 1477,3

2292.28 -1.99 52,89 177.88 130.28 13 30 18 1292,3

2031.22 E,38 3S.03 181.19 124,()8 18 54 43 1031.2

1697.83 8.13 12,04 183,51 119.28 18 35 41 89T,8

1373.20 7.?8 349.08 184.40 117.23 20 10 $8 313.2

IITE,33 8,13 333.41 103,31 119,25 21 9 40 1T2.3

1078.03 2.38 323,93 181,19 124.00 21 38 16 T8,D

RAP 310.45 ECC 1,1494

INJ 2 LAT INJ 2 LONG

12,08 49.88

18.88 34,74

15,92 14.84

17.59 liD,S4

18.33 3IT,DO

1T.58 311.91

15.92 303.88

DIFFERENTIAL COqRECTION8 MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2758 TRA -.2538 TC3-3,8278 8AU .4383 8GT 2308,3 SGR 798,? 383 133?.8 8T 2T,8 SR 23.2 88 18,0

RD£ "*2402 RRA .1353 RE3 ",9820 FAU .28757 RRT .7512 RRF .8312 RTF .8984 ¢RT ,8868 CR$ ".8187 CDT ",3242

FDE -.5376 FRA 1.4833 FC-23.5084 98P 3586 888 2443.5 R23 .1868 Rt3 ,9088 LSA 3?.3 HIA 14,8 SDA 3.8

ODE .385? 8RA ,2873 BE3 3,T584 FIP 2273 881 2389.8 887 509.5 THA 13.27 ELl 35.1 EL2 8,4 ALF 39.38

LAUNCH DATE JUN 4 1971 FLIGHT TIME 190.00 ARRIVAL DATE DEC II IITI

OI|?ANCE442.603

2,54 AZL 90,81MCA 140,43 3HA

4,99 AZP 89.38 TAL 16.44 ?kP

HELIOCENTRIC C(_41C EARTH TO MARl

RL lSI.TR LAL ,DO LOL 292.70 VL 32.118 GAL 184.98 ECC .18471 IMC .8073 Vl 29.338

NP 213,R1 LAP 0,51 LOP 33,20 YP 22,712 GAP 131,08 RCA 130.79 kPO 219,12 V2 25,318

NC 132.43l GL -8,88 GP -9.17 IAL 89,81 2F _ 91.2i ETR 179.73 ?AC 13A,Se [T[ 189,57 ZAC 92.44 [TC |?4.14 LVI -$,81

PLANETOCENTRIC CONIC

C3 9.DIi YHL 3.003 DLA -23.22 RAL 324,73 RAO 8837,9 VEL 11,363 P H 642 V) P 2,482 DPA .29,77 RAP 30R,?4 ECC |,!484

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC ]<J AZMTH INJ TIME PO C3T TIN INJ 2 LAT |MJ E LONG

SO.DO 13 41 40 840/,11 -i,Yl I|,l? 174.03 137.2! 14 23 ? 1487,2 11,61 SO,OR

60,00 14 SO 83 2304,42 "2,32 03.47 178,00 30,24 Iq 20 47 1304,4 13,47 35.3S

TO,DO 18 17 92 2047,24 !,77 3|,07 181,34 IZA,II 14 31 53 1047.2 15,38 13,83

lO,DD 10 8 33 1119.40 3.41 13.24 183,60 1:9.4| |_ 31 14 719,5 18.98 331,88

gO,DO II 42 3 1398,83 l,Dl 350.50 184,43 117,47 2() 5 22 398.1 1?,63 3R8,38

IDD.DD RD 45 27 1193.38 5.41 334.81 183,80 ItS,At 21 S 21 194,0 14,98 318,82

IlO,OO 21 IT II IOO4,O8 l.?T 324,79 181.34 124 11 2t 35 32 94,1 13.36 304,77

DIFFERENTIAL CORRECTION8

TO[ -.27l! TIA -,i|2O TC3-3.|03! IAU .Alll

ROE -.2300 RRA .1404 lCl-l,Ol41FAU ,EiSll

rOE -,4108 FRA 1,3088 FE-lS.IIII ISP 3814

ROE .338R IRA .2?tl 8C3 4,0332 FIP 2843

MID-COURSE EXECUTION ACCVRAC_ ORBIT DETERMINATION ACCURACY

IGT 1454.4 IGR 303.3 SG,_ 135_.3 IT 2T,? IR 22.4 II IR,Y

RRT ,7Q|4 RRF ,8422 RTF ,._5 CRT ,0137 CNI ".?PI| {11 -.AUYU

8G| !|13,0 R|3 ,19D9 E|3 ,1|14 LSA 31,1HJA |3,3 IIA 3,?

8GI ||38,8 3;2 §02,0 THA t4,_? ELI 34,6 EL2 3,3 ALF ]I,E[

LAUNCH DATE JUN 4 I|TI FLIGHT TIME tg2.00 ARRIVAL DATE O[C 13 IR?I

MELIOCEMTR[C ¢DI11¢

RL ISl.TR LAL .00 LOL 292.?S VL

RP 213.84 LAP ",48 LOP S4,S? VP

RC I34,804 GL "8,2R GF -R,41 _AL

PLANETOCENTRIC CONIC

C3 R,gSR VHL 2,993

LNCH AZMTH LNCM TIME

SO.O0 13 40 49

SO,DO 14 48 38

70.00 1Q 14 45

60.00 17 S? 44

90.00 19 36 6

I00.00 20 40 33

It0,00 81 14 12

DIFFERENTIAL CORR[CTICN8

TDE ".2?4? TRA ".22?8 TC3-4.1787 BAU .3182

ROE ".2217 RRA ,1435 RC3-1,0S?O FAU ,26623

FOE -.3454 FRA 1.8457 FC-23,7294 98P 4091

DDE .3330 BRA .2693 BC3 4,3103 FDP 2330

OI3TANC[ 448.03! EARTH TO MAR|

32.119 GAL 2.43 AZL 90.TT HCA 141.62 S_A |33,01 [¢( .IR473 INC .789E Vl IR,311

2|,673 GAP 4,03 AZF 89,40 TAL 16,10 TAO 1_?,71 RCA 150,83 APO 213,1R V2 RS,4RD

87,42 ZAP 89,43 IT8 |?g,4! ZAE 131,63 (TL 139.21 ZAC 92,28 [TC 274,43 LVI -4,?8

DLA -22.88 RAL 323,15 RAD i63T,5 V[L 11,301PTM S.41 VHP

L-I TIME INJ LAT |NJ LONG INJ RT A3C INJ AZHTH IN_

248T.49 "?,2T 18,31 174,30 137.15 14 _2 _?

2317.23 -3.08 34.09 !78.31 130.20 15 27 14

2083.88 1,13 36,T4 181,50 124,14 16 49 9

1T41,TO 4.88 14.4T 183,70 119.52 le 26 45

1424.39 6.1T $31.86 184,32 !17,85 tg _? 51

1218.18 4,68 333.84 183.T0 119.$2 21 0 ]2

1110.78 1.13 325.86 181,30 124.14 21 32 42

MZD-COURDE EXECUTION ACCURACY

8GT 2589,4 SGR 817.9 383 1364,2

RRT .7831RRF ,8530 RTF ,90?8

$GB 2723.9 R23 ,1888 RI3 ,gl7?

8G1 2680.0 8G2 493,4 THA 14.34

2.856 DPA -33,18 RAP 309.DS ECC !,1474

TIME PO CIT TIN |NJ 2 LAT INJ 2 LONG

1487,5 I1.11 S0.$3

1317,2 12.92 38.00

I364.0 14.?? 18,79

741.7 18,33 333,19

424.4 17.00 330.t?

216,2 18,33 314,38

110,8 14,TT 303.71

(_RSZT D[TERMINAT|ON ACCURACY

ST 27.S 8R 21.T 88 18.1

CRT .88?g CR8 -.8730 CST -.3307

LDA 35.1 MSA 13.5 $8A 3,?

ELI 34,1 EL2 8,1 ALF 3?,48

t683



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH OAT[ JUN 4 t�Tt FLI�NT TIN( 184,00 ARRIVAL DATE O[C 13 191"1

EARTH TO MARS

I$S,OT [CC ,18479 INC ,7295 Vl 29,339

158,53 RCA 150.87 APO 219.Z? V2 25.443

188,86 ZAC 92,0? ETC 2?4,32 LVI -4,30

O|3TANCE 451,078

2,44 AZL 90,T3 HCA 142,?$ INk

HELXOCENTRI¢ C_llC

RL 151.76 LAL .00 LOL |$1.75 VL 32,123 GAL

RP 215.87 LAP -.44 LOP 31.53 VP 22,638 GAP 4.4? 4IF 89.42 TAL 15,75 TAP

RC 137,385 GL -?,87 GP -g,66 ZAL $7,9$ ZAP 0?,65 ETS 179,08 ZAE 129,72 [TE

PLANET_ENTRIC CONIC

C3 8.901VHL 2,904 OLA "Z_.|| RAL 325,$8 RAO 6$37.5 VEL 11.358 PTH 6.4| VHP 2,853 OPA -30,58 RAP 308.39 (CC 1.1469

LNCH AZNTH LNCM TiI_ L-! TIME INJ LAT INJ LONG |NJ RT A$C |NJ AZNTH INJ TIN[ PO CST TIM INJ 2 bAT XNJ 2 LONG

50,00 13 35 SS 2508,47 -T,82 66,78 174,58 137,09 14 2I 44 1509,3 10,56 31,01

80.00 14 46 44 2330.76 -3,68 54.74 176.5§ I3O,l$ 15 25 35 1330.8 12.35 36.68

?O,OO 16 11 33 2081,44 ,46 37,63 181,69 124,15 16 46 14 t081.4 14,16 I?.77

80,00 17 32 48 1?64,$4 3,89 15.T3 163,82 |19,63 18 22 13 764,5 15.66 334,56

90.00 19 30 9 1450,55 5,34 353,44 184,62 117,81 Ig 54 20 450.6 16,30 331.77

100.00 20 33 40 1239.02 3.99 337.10 183.82 119.63 20 56 19 239.0 IS.66 315.92

110.00 21 10 59 1128,26 .46 326,57 181.69 124,15 21 29 48 128,3 14,16 306.88

DIFFERENT IAL CCRRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2707 TRA -,2133 TC3-4,4540 BAU ,5460 SGT 2?43,9 $GR 630,8 $63 1368,4 ST 27.! SR 21.0 38 19,6

RDE -.2130 RRA ,1466 RC3-1,0996 FAU ,26594 RRT ,7993 RRF ,8669 RTF .9142 CRT ,8882 CRS -.5968 CST -.2408

FOE -.2683 FRA 1.6970 FC-25.8650 69P 4364 3GB 2866.9 R23 .1872 RI3 .9231 LSA 34.0 HSA IS.T SSA 3.8

BOE .3444 eRA .2588 Be3 4.587? FRP 2359 SGI 2825.6 362 484.8 THA 14.03 ELI 33.4 EL2 7.8 ALF 38.66

L_UNCH DATE JUN 4 19?1 FLIGHT TIE 196.00 ARRIVAL DATE DEC 17 1971

HELIOCENTRIC CONIC OISTANCE 455.274 EARTH TO MARS

RL 191.76 LAL .00 LOL 252.75 VL 32.12? GAL 2.38 AZL 90.69 HCA 143,94 9NA 193.14 [CC .|9488 INC .6975 Vl 29.399

RP 216.21 LAP -,40 LOP 36,69 VP 22,601 GAP 4,51 AZP 89,44 T_J. 15,38 TAP 159,33 RCA 150,91 APO 219,37 V2 25,405

RC 159.881GL -?.44 GP -9,92 ZAL 68,32 ZAP 85.90 (TS 178.74 ZA[ 127.84 ET[ 188.53 ZAC 91.86 ETC 274.17 LVI -3.85

PLAN[TOCENTRIC CONIC

C3 8.848 VHL 2.9?3 OLA -21.$1RAL 325.01RAO $$37°4 VEL 11.355 PTH 6.41VNP 2,852 DPA -30,98 RAP 307.76 ECC !.1456

LNCH AZNTH LNCN TIN[ L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 13 38 56 2520,13 -9,40 67,28 174,88 13T,01 14 20 57 1520,1 g,g8 51.32

60.00 14 44 47 2345.05 -4.30 55.42 179,80 130.11 13 23 52 1345.0 11,74 37.40

TO.DO 16 8 14 2099.71 -.24 36,6! 181.80 124.15 16 43 14 1099.? 13.50 18.79

80.00 17 47 49 1788.07 3,10 17.03 183.96 119.71 18 l? 3T 788.1 14.96 355.95

90.00 19 24 1t 1477.2! 4.49 354.93 184.73 117.95 19 48 48 477.2 1S.S? 333.39

!00.00 20 30 40 1262.53 3.10 338.40 183.96 119.71 20 51 43 262.5 14.96 317.32

110.00 21 ? 40 1146.52 -.24 327.53 181.88 124.15 21 26 47 148.5 13.50 307.70

OIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ -.2846 TRA -.1983 7C3-4o7_]3 BAU .5757 $GT 2889.8 SGR 843,6 SG3 1369.0 ST 26.6 8R 20.2 38 15.2

ROE -,2038 RRA .1498 RC3-1.1416 FAU .264g5 RRT .8139 RRF ,8780 RTF .9195 CRT .8871CRS -.5010 CST -.1309

FOE -,1936 FRA 1.7476 FC-25.9243 BSP 4637 SG8 3010.4 823 .1868 813 .9275 LSA 32.6 MSA IS.g S3A 3.9

8DE ,3340 BRA ,2486 BC3 4,86?| FSP 2361 861 2972,4 SG2 476.5 THA I3,73 ELl 32.5 £L2 ?.6 ALF 36.33

LAUNCH DATE JUN 4 1971 FLIGHT TIME 190.00 ARRIVAL DATE DEE !g |971

HELIOCENTRIC CCNIC

RL 151.?8 LAL .00 LOL 2§2,7| VL 32,132 GAL

Re 218.58 LAP -.37 LOP 37.65 VP 22,544 GAP

RC 182.390 GL -6.98 GP -10.19 ZAb 89,09 ZAP

PLANETOCENTRIC CONIC

C3 8.T98 VHL 2.968

LNCN AZHTH LNCH TIRE

SO.DO 13 37 52

60,00 14 42 42

70.00 16 4 47

80.00 17 42 45

go.oo 19 18 I0

IOO.OO 20 25 35

110.00 21 4 13

DIFFER ENTIAL C_qRECTION8

TD( -,2562 TRA ",1824 TC3-3.0095 $AU ,6035

ROE -.1943 RRA .1534 RC3"1.1848 FAU .2835$

FOE -.0973 FRA 1.T969 FC-IS,g447 |$P 4912

8OE ,3218 ERA .2383 8C3 3.1477 FSP 238I

DISTANCE 459,468 EARTH TO MARS

2,33 AZL 90,64 HCA 145,10 SNA 183,22 £CC ,18502 INC .3434 VI 28,358

160,11 RCA 150,93 APO 219.49

188,21 2AC 91,64 ETC 2?4,03

V2 25.368

LV! "3.40

OLA "20.88 RAL 325.45 RAO $$37.4 VEL 11.354 PTH $.41VHP 2.853 OPA "31.38 RAP 307.18 ECC 1.1448

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2532,51 -9,02 67,81 175,20 135,92 14 20 5 1532.5 9.37 52.03

2380,12 -4,97 56,13 I79.07 I30,05 15 22 2 I360.1 11.10 38.15

2118,80 -,97 39,60 182,10 124,14 18 40 S !118,8 12,82 19,84

1819,30 2,28 18,36 184,12 119,78 18 12 55 812.3 14,23 357,38

1504,44 3,82 358,49 184,85 118,07 19 43 14 504,4 14,81 355.02

1286,77 2,28 339,73 154,12 119,78 20 47 2 286,8 14,23 318,73

1115,82 -,97 328,52 152,10 124.14 21 23 39 165,6 12,82 308.YS

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3036,2 3GR 837,6 SG3 1361,1 ST 25.8 38 19,4 St 15,0

RflT .8278 flflF .0806 RTF ,_.4Z CNT .885U Ckl -.3935 [ll -.UIIU

IGB 3155.0 823 .1870 RI3 .9315 LSA 31.5 MSA 18.1 33A 3.9

SGI 3120.0 SG2 458.4 THA 13.47 ELI 31,4 EL2 7.4 ALF 35.97

4,38 AZP 89,47 TAL I5,0| TAP

64,18 ET3 178,39 ZAE 125,98 ETE

LAUNCH DATE JUN 4 1971 FLIGHT TIME 200.00 ARRIVAL OAT[ DEC 21 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .OO LOL 252.?3 VL

RP 218.91 LAP -.33 LOP 39.01 VP

RC 164.912 GL -9.50 GP -10,48 ZAL

MLANETOCENTRIC CONIC

C3 8.?51 VHL 2.958

LNCfl AZNTN LNCH TIME

SO.O0 13 36 43

60_00 14 40 30

?O.OO 18 I 12

80.00 17 37 31

go,o0 19 12 4

100.00 20 20 25

110.00 21 0 _O

DIFFERENT IAL CORRECTION9

TOE -,245? TRA -.1852 TC3-5o288? 8AU .8382

RD[ -,1844 RRA ,1574 RC3"1,2283 FAU *25|$9

FDE -,0071 FRA 1,8514 FC-25,9092 BSP 5184

BD[ ,30?2 BRA .2282 0C3 3,4294 FSP 2354

DISTANCE 463,SS0 EARTH TO MARS

32,13i GAL 2,27 AZL 80,60 HCA 146,23 3HA 185.31 ECC .18518 INC ,5988 Vl 29,338

22,$28 GAP 4.20 AZP 89,50 TAL 14,63 TAP 150,88 RCA 150,99 APO 218,63 V2 25.327

$9,69 ZAP $2,50 ITS 179.02 ZAE 124,13 ETE |$?,81 ZAC 91.41 ETC 273,90 LVI °2.98

OLA -20,21RAL 326,95 RAD $63?,4 VEL 11.352 PTH 6,40 VHP 2,857 OPA -31,T8 RAP 308,63 ECC 1,1440

L-I TIME [NJ LAT INJ LONG INJ RT A3C ZNJ AZNTN [NJ TIN( FO CST TIN |NJ 2 LAT INJ 2 LONG

2545,63 -g,67 $8,37 175,33 135.82 14 18 8 1545,7 8,?2 52.8|

23?6,03 -5,$6 56,gl 179,35 129,97 15 20 6 1376,0 10.41 38,94

2135o75 -1.73 40.63 182.32 124.12 18 35 51 ll3e.8 12,10 20.93

1937.34 1.44 19,74 !$4,30 119.83 18 B 8 837.3 13.46 358.84

1532,33 2.73 358.02 155.01 !t8.16 1g 37 37 532.3 14,02 338.89

1311.81 1.44 341.10 154.30 119.83 20 42 15 311,8 13.48 320.21

1185,39 -1,73 329,55 182,32 124,12 21 20 24 185,8 12,10 309,95

MID-COURSE £XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3153.3 $GR 8?2.5 $63 1364,g ST 24.8 SR 18.5 83 t5.2

RRT .8400 RRF ,8986 RTF ,9280 CRT ,8814 CR$ -,2764 CST ,1104

$GB 3300.? R23 ,1886 R13 ,9347 LSA 30.1NSA 16,4 83A 4,0

SG! 3268,3 5G2 491.1THA 13.23 ELI 30.1 EL2 7.2 ALl 35,7?

1686



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 4 1671

H[LIOC[NTRI¢ CCNIC

RL 151.Tt LAL .DO

NP 21T.21 LAP ".SD

RC 117.441 GL "S.67

PLAN[TOC[NTRIC CONIC

C3 8.706 VNL 2.i51

LNCN AZNTH LNCM TINE

50.00 13 38 26

80.00 14 $8 9

?Q.OO 15 $7 28

80.00 17 32 11

90.00 19 5 58

100.00 20 15 3

110.00 20 56 54

FLIGHT TIME 202.00 ARRIVAL DATE OEC 25 1t11

DISTANCE 46/.051 EARTH TO MARS

LOL 2SE.?S VL $2.I46 GAL 2.21 AZL 90.55 MCA |4?.40 SNA 185.40 ECC ,18559 IN{ .54/5 VI 2i,551

LOP SO,IS VP 22,493 SAP 4,OS kip 86,54 TAL 14.23 TAP IS|,I4 RCA |Sl,O) APO 819.Yl V2 25.244

6P "10.76 ZAL ?D,3I lAP 00.6? [TS 177.6§ ZAE 122.SS ETE 187.61 ZAC 91.15 2YC 273.76 LVI -2.Sl

DLA "ll,IO RAL ]tT.S6 RAO IS37.4 V[L 11.350 PTH 6.40 VNP 8.SS5 DPA -32.10 RAP 306.12 [CC 1,1455

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2509.61 -IO,3S 18.98 I?S,S7 136.70 14 IS 6 1559.6 8.02 S5.2t

2398.83 -6.40 57.78 179.64 12g.8S 15 18 2 1392.6 g.sg 59.7?

2139,69 -2,58 41.74 162.56 124.07 16 33 2? 1159.7 11.34 22.0?

1865.24 .56 21.16 184.49 119.85 16 3 14 865.2 12.16 .34

1360,97 1.60 $59.62 185.IS 1t8.25 19 31 54 561.0 13.20 351.39

1337.7! .56 342.52 184.49 119.85 20 37 20 337.7 12.66 321.71

IEO6.5O "2.55 330.66 182.56 124.07 21 17 O 206.5 11.34 310.99

DIFFERENTIAL CCtRECTIONI

TOE -.2324 TRA -.1483 TC3"5.5678 BAU .6648

ROE -.1739 RRA .1613 RC$-t.2725 FAU .25970

FOE °0890 FRA 1,8954 F¢-25.6206 ilP 5461

SO[ .2903 ERA .219! BC3 5.?111FSP 234?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5330.6 SGR 687.9 SG3 1359.2 ST 23.5 SR 17.6 38 15.7

RRT .8516 RRF .go8o RTF .9814 CRT .8757 CR6 -.1533 CST .2341

$68 $447.0 R23 .[go3 R13 .V376 LSA 28.6 NSA 16.1 6SA 4.2

3Gl 34|7.0 $62 433.6 THA |3.03 ELl 28.1 EL2 ?.O ALF 35.71

LAUNCH DATE JUN 4 1971 FLIGHT TIlE 204.00 ARRIVAL DATE DEC 25 IgTI

HELIOCENTRIC CONIC

RL 151.76 LAL ,DO

RP 217.61 LAP ".26

RC 189.992 GL -S.4|

PLANETOC[NTRIC CONIC

C5 8.668 VHL 2.944

LOL 282.TS VL $2.149 GAL

LOP 41.$0 VP 22.45? GAP

r,P -11,06 ZAL 70.98 ZAP

DISTANCE 472.039 EARTH TO MARl

2.1S AZL DO.SO MCA 148.55 SMA ISS.SI [CC .18562 [NC .4946 V| |6.3|1

S.Pl AZP 89,58 TAL 13.83 TAP 162.$8 RCA 151,0T APO 219.94 V2 25.241

79.28 ITS 177.26 ZA[ 120.59 [TE 16?.SS ZAC go.66 ETC 2/3.66 LVI -2.05

DLA "ll.?6 RAL $27.82 RAD 663?.3 V[L 11.348 PTH 6.40 VHP 2.871 DPA -32.56 RAP 305.66 ECC 1.1426

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZNTH INJ TIME

50.00 13 34 2 2S14.44 -El,tO 62.62 176.22 136,$7 14 16 56

IO.oo 14 35 39 2410.58 -7.17 58.$9 179.95 129.77 15 15 49

?0.00 Is SS 55 2161.59 -S.SO 41.66 162,82 124.01 tS 29 54

80.00 l? 26 41 1890.0T -.$5 22.63 184.70 119.$6 IT 95 IS

80.D0 II 56 34 1590,49 ,05 1.27 105.37 118.27 19 26 S

100.00 20 g SS 1364.54 -.$5 344,0D 184.70 119.86 20 32 IS

l|O.OO 20 $2 SI 1226.41 -3.36 381.80 182.82 124.01 21 13 27

DIFFERENTIAL CCRRECTION& NID-COQR$E EXECUTION ACCURACY

TD[ -.2163 TRA -,ISO3 TC3-S.8469 |AU .6948 SST 34T8.8 SGR 804.2 668 ISS2.S

ROE -.ll3O RRA .1653 RCS-I.SI64 FAU .257|? RRT ,8624 RRF .0169 RTF .9643

FDE .ll/e FRA 1,6397 FC-23.696S lip 5730 SGB 3514.6 R23 ,1980 RIS .gAOl

SO[ .27SO ERA ,2lOT 8¢S S.993? FSP 8S)O 86| SIll. 7 662 iAS,S THA 18,$5

LAUNCH DATE JUN A II?l _LI6HT TIME 806.00

HELIOCENTRIC CONIC DIITANC8 476.824

RL 131.76 LAL .OD LOL tS8,TI VL 3t.I|i GAL 8.09 AZL 90.44 HCA 149.69 8MA

RP 217.97 LAP ".81 LOP 48.44 YP 88,412 GAP 3*T6 ASP OR,S8 TAL 18,42 TAP

RC 17|,547 GL "4,82 GP "||.SO 24L ?|.el 8AP 77,73 (IS ITS,el ZAE 116,SS ET[

PLAHETOCENTRIC CONIC

C5 0.151

LNCH AZNTH

50.00

10.00

?0.00

00.00

90.00

100.00

110.00

DIFFERENTIAL

T0E ".1975 TRA ".|Ill

ROE ".1313 RR4 ,|700

FOE ,2881 rRA 1,9821

6DE .2488 9RA ,SO35

LAUNCH DATE dUN 4 1971

HELIOCENTRIC CONIC

RL ISl.?i LAL .DO

RP 216.33 LAP ".|6

RC 173.114 GL "4.1?

PLANETOCENTR]C CONIC

C3 l.lOO VNL 2,936

LNCH AZHTH LMCH TINE

30.00 13 SO 46

SO.DO 14 30 5

?0.00 15 43 6

80.00 !1 15 ?

SO.GO 10 46 E6

EGO.DO 19 $7 59

110.00 20 44 32

VHL l.lS6 DLA "IT.Re RAL )IS.IT RAD 6137o3 V[L 1|,$46 PTM Sold VMP

LNCN TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME

15 38 29 2SOD,tO -II,ST TO.S! IT6.52 136,48 IA 15 39

14 32 58 2489.$5 "T,99 12.30 180.27 182.63 15 13 27

13 46 80 8204088 "4,84 44009 183.gi 125,92 16 26 SO

I1 tl ! llll.9A "l,SO 24.16 104.92 Ill,S3 17 52 59

18 33 I 1620.00 -.13 2,96 185.57 118.28 19 20 ?

20 3 32 1392.42 -I.SO 345.53 164.92 119.83 20 2T S

20 48 32 1251.40 -4.84 S35.Ol lOS.OR I25.92 21 I 43

CCNRECTION8 MID-COURSE 2X[CUTION ACCURACY

TCS-1.I218 9AU .123T 36T 3524.6 $GR 928.5 SG3 1342.!

RC3-1.5S39 FAU ,854|| RRT .8T22 RRF ,925| RTF ._S?

FC-|S.49TI RiP 6011 369 5140.8 925 .1960 RI5 .8423

|C3 6o2113 rip 8319 S6I 5714.2 362 440.4 TMA 12.10

PLIGHT TIME 8DO,DO

DISTANCE 480.401

k_4. 838.73 VL 32,133 GAL 8.05 AZL 90.58 HCA 150.i3 6NA

LOP 43.38 VP 88.38? GAP S.61 AlP 89.$7 TAL 13.00 TAP

6P -11.73 ZAL 72.86 ZAP T6.84 [TS 1TS.44 ZA[ 117.17 El[

DIFFERENTIAL C¢RRECTION8

TOE ",1T68 TRA o.062D TCS-6.$649 8AU .7586

ROE -.1394 RRA .|?48 MCS-1.4111 FAU .25090

FOE .3933 FRA 2.0230 FC-25.2375 9SP 62?9

DOE .2239 6RA .1960 BC3 6.5486 FSP 2296

OLA -IT.t2 RAL $86.73 mAD $631.3 VEL 11.345 PTN 6.40 VHP

L-I TIME INJ LAT |NJ LON6 INJ RT ASC INJ AZMTM ]NJ TIME

8601.97 -II.?O 71.04 176.97 136.25 14 14 13

2446,82 -0,$5 60.47 lEO,SO 129.48 15 lO 55

2286.?4 -5.13 45.36 185,37 183.81 16 22 14

1946,96 -2,28 25,?3 185,16 |!9,78 l? 47 34

1658.39 -[.|4 4.?2 185,79 118,86 18 |3 38

1421,43 -8.20 347,18 185.16 llg.?O 20 81 41

1878,58 -5.13 334.28 163.37 123.8! 21 5 47

MID-COUR6E EXECUTION ACCURACY

6GT 3/71,1 3DR 941.7 863 1330.5

RRT .8812 RRF .6386 RTF .9387

$GB 5806,g 923 ,2ODD 913 .6440

661 5888.S 862 484.6 THA 12,57

PO CST TEN ZNJ 2 LAT INJ 2 LONG

15T4.4 ?.28 53.14

|4|D.6 8,92 40.64

1181.6 10.53 23,26

89D,1 !1,82 I,SI

390,4 12.$4 34D,12

$64.5 11.62 323.E6

228.4 10.53 312,11

ORBIT DETERMINATION ACCURACY

8T 28,1 8R 16,T II I1.1

CRT ,8675 CRS ".D376 CAT ,3411

LSA 27.8 MIA 16,7 SSA 4,3

ELI 26,8 EL8 8.8 ALF 36.0D

ARRIVAL DATE DEC 8? 1871

EARTH TO MARS

113,11 [CC ,IS386 ]N¢ .4368 VI 29.356

ISS,I| RCA 13|.1| APO 880.1E VE 89,806

IIT,DS SAC SD,|I [TE 873.83 LVI °t.60

E,IS| DPA °33,00 RAP 305,84 [CC 1,1411

PO CST TIM INJ 8 LAT INJ 8 LONG

1360,2 1.49 54,11

1426,4 8.1| 4|.|6

1804.8 9.sg 84.3D

S[?.9 ID.83 5,48

620,8 11.43 541.90

398.4 10,93 324.86

281,4 g,lg 313.d8

ORSIT DETERMINATION ACCURACY

ST 20,3 3R 15.? II I1.1

CRT .1551 CNI .UlZl Lli ,4518

L84 25,8 M54 18.1 SlA L.5

ELI 24.8 EL8 8,7 ALF 31,1)

ARRIVAL OATE DEC 21 tl?l

EARTH TO HAR$

|85.T3 [CC .18617 INC .3?9? V! 26.538

163.83 RCA IS1.13 APO 220,31 V8 85.|18

[88,?S ZAC 90.28 ETC 2?3.4| LVI -I.14

2.$83 DPA -33,43 RAP 304.88 [CC t.1415

PO CST TIM INJ 2 LAT INJ 2 LONG

1607.0 3.66 85.22

|449,2 ?.24 42.55

1228.7 8.7t 25,10

247.0 |D.O0 5.14

652.4 |D.41 345,?5

421,4 10.0D 321,Sl

2?5.6 6,76 314,72

ORBIT O[T[RMINATZON ACCURACY

IT 18.2 6R 14.? 66 19.t

CRT .8390 CR8 ,1485 CIT ,5098

LSA E4.g NSA 16,3 IIA 4,6

ELI 22,5 EL2 6,| ALF 57.?!
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 4 197|

HELIOCENTRIC CONIC

RL lS|.Y6 LAL .00

RP 218.S6 LAP -.IS

RC 177.690 GL -S,48

PLANETOCENTRIC CONIC

C3 8.$73 VHL 2.921

LNCN AZNTH LNCH ?IME

SO.OO 13 28 52

60.00 14 26 $9

?0.00 15 40 30

80.00 17 8 5t

90.00 16 39 32

100.00 19 9! 51

110.00 20 39 5?

FLIGHT TINE 210.00 ARRIVAL DATE DEC $1 1871"

LOL 292.75 VL 32.170 GAL

LOP 44.72 VP 22.352 GAP

6P -12.10 ZAL 72,98 ZAP

DISTANCE 454.58? EARTH TO MARS

1.97 AZL 90.32 MCA Ill.97 SMA 185.85 [CC .18849 [NC .$164 Vl 29.554

3.47 AZP 69.?2 TAL 12.$7 TAP 164.S4 RCA 151.19 APO 220.51 V2 25.169

74.78 ET8 176.90 ZAE 115.50 ETE 186.53 ZAC 89.94 ETC 278.36 LVI -.67

DLA -16.23 RAL 329.17 RAD 8637.3 VEL 11.344 PTM 6.40 VHP 2.906 DPA -33.86 RAP 304.53 (cc I.t411

L-! T|ME INJ LAY |MJ LONG |NJ RT ABE INJ 4ZMTM IMJ TINS PO CST 7IN INJ 2 LAY INJ 2 LONG

2624.84 -13.58 71.83 !??.35 136.08 14 12 3? 1624.8 4.76 ss.g7

2470.29 -9.76 61.51 180.95 129.30 15 8 10 1470.3 6.88 43.5S

2254.16 -6.11 46.70 163.67 125.67 16 18 4 1254.2 7.84 27.16

1977.23 -3.30 27.42 185.41 119,69 17 41 56 977.2 9.02 6.85

1685.11 -E.2O 6,55 106.02 116,20 19 ? 3? 685.1 9.49 345.62

1451.70 -3.30 348.79 165.41 119.69 20 t6 3 451.7 9.02 $28.22

1300.90 "6.11 335.62 185.67 123.67 21 I 38 301.0 7.84 316.07

DIFFERENTIAL CORRECTIONS

TOE -.1466 TRA -.0734 TC3"6.6656 8AU .7821

RDE ".1263 RRA .1789 RC3"1,4608 FAU °24743

FDE .SOLO FRA 2.0592 FC-24,9966 68P 6560

BDE .1980 6RA .1943 9C3 6.0236 FIP 22?6

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

9GT 3916.9 8DR 962,9 $83 1318°0 6T 15,8 66 13.6 88 20.8

RRT ,8896 RRF .9402 RTF .9406 CRT .8128 CR9 .2098 CST .5864

686 4033,$ 623 .2041 RI3 ,9457 L$A 24.5 NSA 15.7 654 4.9

68! 4010.6 882 429.2 THA 12.48 EL! 19,9 EL2 6.3 ALF 3g. Is

LAUNCH OAT[ JUN 4 1971 FLIGHT TIME 212.00 ARRIVAL DATE JAN 2 1972

HELiOCENTR|C CONIC DZaTANC[ 4#8.765 EARTH 70 MARS

RL 151.76 LAL ,DO LEA. 252.73 VL 32.177 GAL t.BO AZL 90.25 HCA 153.10 8M4 165.90 2CC ,18684 INC .2469 Vl 26.855

RP 219.06 LAP -.11 LOP 45.05 VP 22.317 GAP 3,33 4ZP 89.78 TAL 12.14 TAP 165.63 RCA 151.23 APO 220.72 V2 29.086

RC 180.275 GL -2.76 GP -12.49 ZAL 73.60 ZAP 73.30 ET6 175.54 ZAE 113.$? ETE 186.28 ZAC 69.57 ETC 273.28 LV! -.16

PLANETOCENTRIC C(_qIC

CS 8.880 VHL 2.924 DLA "19.26 RAL 329.62 RAO 6637,3 VEL 11.343 PTM 6.40 VHP 2.622 DPA-34.32 RAP 304,25 ECC 1.1407

LNCH AZMTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME

50.00 13 26 46 2643.90 -|4.51 ?2.66 177.76 135.83 14 10 $D

eD.DD 14 23 31 2492.66 -10.72 _,6! 18I,lI _29,09 19 9 II

70.00 15 35 38 2280.96 -7.12 48.12 183.98 123.49 16 13 59

80.00 17 Z $4 2008.91 -4.37 29.16 105,69 119.57 17 36 3

90.00 I8 32 22 1710.|9 -3.22 6.46 I86.27 116.10 19 l l

100.00 19 45 21 1483.38 -4.37 350.53 185.66 119.57 20 1D 9

110.00 20 35 4 1327.80 -7.12 337.04 183.98 123.49 20 ST 12

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ".1200 TRA ".0849 TC3-6.9337 IAU .8112 SGT 4063.3 $GR 986.1BG3 1303.4

RDE -.1132 RR4 ,195D RC3-t.5121FAU .243a6 RRT ,8976 RRF .947| RTF .9423

FOE .6076 FRA 2.0871 FC-24.6716 26P 6821 8GB 4181.2 623 ,2096 RI3 ,9472

ODE ,1650 6RA .1929 BC3 ?.0966 FSP 2246 6GI 4159.6 6GE 424.7 TMA 12,42

PO CIT TIN [NJ 2 LAT INJ 2 LONG

1643.9 3.81 $6.77

1492.? 5,35 44.63

1281.0 6.63 28.$8

1008.9 7.99 8.63

?19.2 8.44 347.57

483.4 7.99 330.00

327.8 6.83 317.50

ORBIT DETERMINATION ACCURACY

ST 13,3 86 12.5 88 22.?

CRT .7734 CR6 .2429 COT ,5827

LBA 24.8 MIA 14.4 984 S.E

ELI 17.2 EL2 6,1ALF 42.62

LAI_CH DATE JUN 4 197! FLIGHT Till( 214.00 ARRIVAL OAT[ JAN 4 1872

HELIOCENTRIC CONIC DISTANCE 462,938

RL 151.76 LAL .DO LOG 262.75 VL 32.186 6AL 1.84 AZL 90.17 HCA 154.26 9NA

RP 2t9.43 LAP -.OS LOP 48,98 VP 22,263 GAP 3*lR AZP 89,84 TAL 11,69 TAP

RC 182.871 GL -|,93 GP "12.91 ZAL 74,42 ZAP 72,02 ET9 t75.06 ZAE 112.28 ETE

PLANETOCENTRIC CONIC

C3 8.533 VHL 2.921DLA -J4.27 RAL 33D.D3 RAD 6637.3 VEL I|.342 P?N 6.40 VHP

LNCH AZNTH LNCN TIME L-I TIME INJ LAT

50.00 13 24 25 2664.27 -15.50

80.00 14 |9 sg 2919.47 -11.74

TO.D0 IS 30 26 23U9.39 -0.19

80.oo 16 $5 41 2046.16 -S.48

90.00 15 24 52 1754.82 -4.45

IOO.O0 19 60 40 1516.65 "5.48

]I0.00 20 29 $3 13Sl, I7 -8.19

DIFFER [NT IAL COmR ECTION8

TD[ -.0857 TRA -.0350 TCI-?.I9S9 |AU .8399

ROE ".0965 RRA .1907 RCl-|.§942 FAU _23843

FOE .7232 FRA 2.1152 FC-24,2914 BSP 7086

EARTH TO MARl

186.11 ECC .18722 INC .1725 Vl 29.358

165,92 RCA 151.26 APO 220.95 V2 28.048

|86.04 ZAC 89.17 ETC 273._1 LVl .30

2.936 DPA -34.79 RAP 304.02 ECC ].14D4

INJ LONG INJ RT A8¢ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

73.60 178.17 135.57 14 B 49 1664.3 2.78 57.68

65.80 181.68 120.84 IS 1 56 1516.5 4,31 45.?7

49.63 184.50 123.27 16 8 56 1309.4 5.77 80.08

31.00 185.96 119,40 17 29 50 1042,2 $.89 10.49

10,45 186.54 117.96 18 54 ? 754.8 7.33 349.60

652.37 185.96 119.40 20 3 57 516.6 6.86 331.1S

330.54 184.30 123.27 20 52 29 356.2 S.77 811.DO

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 4209.9 SGR 1010,7 SG3 1286.8 ST tO,8 IR 11.3 SS 24.8

RRT .8041 RRF .9983 RTF ,_,35 CRT .8988 C#8 .25S8 Ell .$1_4

3GB 4326.6 R23 .2140 RI3 .9493 LSA 25.9 MSA 12.7 $lA 5.5

ODE .1306 ERA .1939 9C3 ?.3620 FJP 2218 SGI 4306.1 $82 420.9 THA 16.39 ELI 14.3 ELI 8,0 ALF 17.98

LAUNCH DATE JUN 4 1971 FLIGHT TIN( 216.00 ARRIVAL DATE JAN 8 1972

HELIOCENTRIC CONIC

RL 151.?6 LAL .OO LOG |52.75 VL

RP 219.80 LAP -,04 LOP 49,10 VP

RC 185.475 GL -l.DS GP "13.36 ZAL

PLANETO¢ENTRIC CONIC

C3 8.522 VML 2.911

LNCM AZMTH LNCH TIME

SO.DO 13 _t 47

60.00 14 16 l

?0.00 15 24 53

8O.OQ 16 48 40

90.00 18 17 0

IO0.O0 19 31 32

110.00 20 24 19

DIFFERENTIAL CORRECTION8

TOE -.0466 7RA -.0148 7C3-?.4483 8AU ,6681

ROE -.0829 RRA .1970 RC3-1.6185 FAU .23492

FOE .8402 FRA 2.1424 FC-23.6641 29P ?364

BOB .0951 BRA .1975 BE3 7.6192 FSP 2190

DISTANCE 497.109

32.196 GAL 1,77 AZL 90.10 MCA lSS.S6 8MA

22,249 GAP 3,05 AZP Bg.9| TAL !|,24 TAP

75.16 ZAP 70.72 ET8 174.54 ZA[ 110.71 [TE

(ARTM TO MARS

|66.24 ECC .18761 IMC .0941 vl 29.358

I66.60 RCA 151.30 APO 221,18 V2 28.007

188.80 ZAC 18,74 ETC 273.15 LVl ,02

DLA -15.16 RAL 350,46 RAD $637,3 VEL 11.342 PTH

L-I TINS IN4 LAT INJ LONG INJ RT A3C

2686,tD -16,56 ?4,60 178,90 135.27 14 6 33

2841.67 -12,62 65.0? 182.07 128,54 14 58 23

2332.44 -9.5! 51.24 184.64 123.01 16 3 52

2077.17 -6.68 32.95 186.26 llg.18 i? 25 17

1792,24 "5.62 12,55 I66.82 !17.76 18 46 52

IS51,64 -6.65 354.52 186,26 llB,1B lg 57 23

1386.26 -g,51 340.15 164,64 123.01 20 47 25

MID-COUR6E EXECUTION ACCURACY

$GT 4_48.1 SGR ID37.8 $83 1268.4

RRT ,9110 RRF *gsg! RTF ,9445

BGB 44?0,2 623 ,21g7 613 .9493

6G1 4450.6 SG2 4|8,2 THA 12.38

6.39 VHP 2.958 OPA *35.28 RAP 8D3.$4 ECC I.|403

INJ AZMTH |NJ TIME PO CgT TIN INJ 2 LAT INJ 2 LONG

1686.! 1.69 $8,$4

1541.g 3.1g 46,g9

1339.4 4.63 31.66

1077.2 5.?2 12.48

792.2 6,18 311.71

551.6 5.72 333.80

3B6.3 4.63 320.$8

ORBIT DETERMINATION ACCURACY

9T 9.0 8R ]0,2 86 27.3

CRT .5394 CR$ .2546 CIT .3157

L6A 27.6 N$A t0,9 SIA S.9

ELI 11.5 EL2 6,0 ALF S?,29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

"LAUNCH DATE JUN 4 |9TI

NELEOA_ENY R|¢ COMIC

RL |51.7$ LAL .OR

• RP 220,18 LAP -.00

RC 188.089 GL -,10

PLANETO¢ENTRIC CONIC

C$ S.St8 VHL 2.gtS

LNCH AZNTH LNCH TIME

30.00 13 18 SO

60.00 14 !1 41

?O.O0 13 lS 33

60.DR IG 41 4

gO.DO 16 S 40

100.00 19 23 36

110.00 20 18 20

FL|GHT TIME 216.00 kRR]VkL DATE JAH I 117|

DISTANCE S01,2T6 EARTH TO MARS

LC_. 252,?S VL 32.202 GAL |,?O AZL 90.01 HCA 156.47 SMA 106.30 [CC .18404 INC .0000 Yl 21.334

LOP 49,22 VP 22.215 GAP 2.91 AZP 89,99 TAL 10.79 TAP 167.26 RCA 151.34 APO 22|.43 V2 24.964

GP -13o83 ZAL ?So93 ZAP 69.46 [TS 174.00 ZA[ 109.19 ET( 14S.S6 ZAC 88.27 ETC 273.09 LVI |.33

OLA -It,03 RRL 330.SG RAD |637.3 9EL 11.341PTH S,3g VHF 2.879 OPA -33.61 RAP 303.T1 [CO 1.140|

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN ZNJ 2 LAY INJ 2 LONG

2?09.36 *!?,69 73,68 179,04 134.92 14 4 0 1709.6 ,S! 39.52

2569,03 -13.97 64,45 182.47 128.20 14 34 30 1569,0 2.00 48.29

23?1.45 -10.49 52,96 las.oo 122,69 15 33 25 1371.4 3.41 33.34

2114.19 -7.8? 35.01 186.58 118.80 17 16 19 1114.2 4.48 14.48

1831.61 -Q,8? 14.78 187.13 117.50 18 39 11 831.6 4.90 3§3.93

1588.66 -?.87 336.38 186,58 118.89 19 50 25 388.7 4.44 335.85

1418.27 -10.49 341,88 ]85.00 122.69 20 41 54 418.3 3.41 322.26

DIF;ERENTIkL C(3_RECTION8 NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0034 TRA .0041 TC1"?.G987 _AU ,8973 SGT 4493.9 SGR 1069.4 SG3 1250,3 ST 6.8 SR 9.1 33 29.9

ROE -,0663 RRA .2033 RC3"1,6786 FAU .23063 RRT .917! RRF .9646 RTF .9456 CRT .2103 CR3 .1743 CST -.!46S

FDE ,956! FRA 2,1387 FC-23.4392 BSP 7622 SGB 4619,4 R23 .2252 RI3 .9503 LSA 29.9 NSA 9.2 SSA 6.3

BOG .0604 BRA .2033 BE3 7.8796 FSP 2153 301 4600.6 $G2 416.3 THA 12.4] ELl 9.3 EL2 6.4 ALF 72.41

LAUNCH DATE JUN 4 1971 FLIGHT TIME 220.00 ARRIVAL DATE JAN lO 1972

HELIOCENTRIC CCNIC DISTANCE 505,440 EARTH TO MARS

RL 151.7R LAL .OR LOL 232.75 VL 32.210 GAL 1.63 AZL 8g.g] HCA |57.39 SMA 186.33 ECC .!8848 INC .0825 V! 29.354

RF 220.55 LAP .03 LOP 30.34 VP 22.18| GAP 2.77 AZP 90.08 TAL 10.33 TAP 137,$2 RCA 151.37 APO 221.69 V2 24.925

RC 190.71/ GL .94 GP -14.38 ZAL 76.7| ZAP 68.26 [T3 1T3.43 ZAE ]07.69 ETE 185.32 ZAC 87.?5 ETC 273.03 LV| !.91

PLANETOCENT!_IC CONIC

C3 8.322 VHL 2.919 DLA -10.79 RAL 331.23 RAO 6637,3 VEL 1|,342 PTH 6.39 VHP 3,002 DPA -35.37 RAP 303,64 ECC 1,1403

LNCH AZMTH LNCH TIN[ L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 15 32 2734.83 -I$.90 75.85 179,50 134,51 14 1 ? 1734.8 -.76 $O.S?

60.00 !4 $ 54 2595.22 -13,19 $7.95 182,89 127.79 14 30 13 !398.2 .71 4R.69

70,00 13 ]2 25 2405,63 -11,74 54.82 145,33 122,31 15 32 3| !405,6 2.11 33,13

80.00 !6 32 34 2133,49 -9.16 37°22 155,92 118.54 t? $ §1 1153.5 3,16 16.03

90.00 17 59 48 |873,30 "8,]7 17.15 187,45 117.17 18 31 2 $73.3 3,37 356.2?

100.00 19 15 50 1627.96 -9.16 338.59 185,92 1t6.54 19 42 58 628,0 3,15 334.02

110.00 20 11 31 /452.45 -11,74 343.74 185,33 122.31 20 36 4 432.4 2,11 324.03

D|FFERCNTIAL CQI_R[CTION8 HID'COURSE EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TOE .0461 T_A ,0242 TC3"?.9339 6AU .9234 $GT 4833.5 8GR !102.9 $03 1229,3 ST 8.3 SR 4.0 83 32,i

RDE -,0483 RRA .2106 RC3-|,7384 FAU ,22568 RRT ,9224 RRF *9695 RTF ,9484 CRT -,0043 CR3 .0575 CST ".6340

F[£ 1.0733 FRA 2.1773 FC-22,9232 DiP 7892 $GB 4762.9 R23 ,2313 RI3 .9310 LRA 33.0 M$A 8,1 838 1.3

BC_ ,0668 B_A .2120 8C3 $.1222 FSP 2118 $G| 4744.7 $02 416,0 THA 12,43 ELl 8.6 EL2 ?,l ALF 145o03

lAUNCH OAT[ JUtl 4 I071

NEL|OC[NTRIC CONIC

RL _S|.?S LAL .DO

RPI_O.$3 LAP ,D?

RC 193.$41 GL 2.0?

PLANETO¢ENTRI( CONIC

FLIGHT T|M_ 2_2.OO ARRIVAL DATE JAM 12 1072

LOL 232,73 VL 32.212 GAL

LOP S1.4$ VP 22.147 GAP

GP "14.91 |AL ??,10 ZA!

DISTANCE 309.599 EARTH TO MARS

|.IS AZL 89.81HCA 134.lD 8HA !18,1! EC¢ .14895 INC .1431 VI 29.311

2,83 AZP 90.18 TAL 9.88 TAP 168,36 RCA 231,40 APO 221.95 V2 24.844

I?.10 [T$ 172.81ZA( 10_.23 ET[ 165.09 ZA¢ 87.!4 ETC 273.01L¥! 2.50

DLA -9,45 RAL 331.58 RAO R837,3 VEL 1t.342 PTH 6.40 VHP 3.02? OPk -36.96 RAP 303.62 [CC 1.14Dl

L-I TIME INJ LAT INJ LONG INJ RT 88¢ |NJ AZMTH |NJ TIME PO CST TIN |NJ Z LAT |NJ 2 LONG

2TR2.1? -20,20 78,]6 179,98 |34,04 13 57 Sl 1762.2 -2.14 01.72

2$t$,$$ -18.30 31,$i 183,33 12T,31 14 43 23 1820,? -.ST 51.10

2442.20 "|3,04 56.03 105,78 121.04 15 48 3 14A2,3 ,?l 37.04

2193,40 -10,|| 39.60 IB?,2i 118.11 17 O 30 1195,4 t.tS tB.|3

1917,66 -S,34 19,89 137,00 113,73 SO 22 17 917,? 2,14 $|8.?$

1680.R7 -10,31 ,96 t07,24 IiO,II 19 34 33 669,9 1,75 340,32

14R9,10 -13,08 345,?3 183,73 |21.84 20 29 33 489,_ .Tl 323.98

DIFFERENT IAL COIRECTION4

TOE .1023 TRA ,0421 TC3-l,]l|l |AU ,$33|

RO[ ",0283 RRA ,2tiO R¢3-1,1021 FAU ,22037

F0[ 1,201i PRA 1,1543 FC'II,3IRt IRP Rill

_D[ .1041 iRA .222I |C3 8,3511 FIR |DTI

M|D-COURS[ EXECUTION ACCURACY OAI1T O(TERRINATION ACCURACY

3GT 4774,1SGR 1140.11G3 1207,4 ST 12,4 8R 7,2 $| 3|.l

fiR? ,|273 RRF ,073R RT_ ,_70 CRT ",0034 CNI ".|23_ Ll! ",lDSm

$G3 4|0R,3 R23 ,2378 RI3 .9517 LIA 3T.1Nlk 8,1 IIA 5,4

8G| 4800.6 3G_ 416,6 TNA 1|,53 EL| It.4 ELI 7,| ALF 1?3.2i

LAUNCH DATE JUN ,| 1871 PLIGHT TIN( 2_4_00 ARRIVAL OAT[ JAN 14 IO7|

HELIOCENTRIC CONIC

RL 151,?i LAL ,DO

R_ _21,31 LAP ,tO

RC t_3,9?i _L 3_31

PLANETC¢ENTRIC C0_lC

C3 0.S$1 VML ;_.i21

LNCH AZMTH LNCH TIM2

SO._ 13 1 37

QO,00 13 33 48

_0,00 14 ST 40

40.00 16 14 44

g0.00 17 40 6

|00.O0 18 S? 40

110.OO 19 _T T

DIFFERENTIAL CCNRECT]ON$

TD[ .1638 TRA .0396

flOE -.0064 RN_ .2261

FD_ 1.3294 FRA 2,185R

HOE .t_SS IIqlqA .2330

L_. IS2.?! VL 3!,Ill tkL

LOP 32,13 VP 82.114 GAP

GP -IS,40 ZAL ?G.3t ZAP

DZSTANCE 313,?13 EARTH TO NARR

|,40 AZL $$,?D HCA 839.8| IRA ||i,|3 [CC ,10044 INC ,3003 Vl ||,|Si

2,10 kZP 10,23 TAL $,30 TAP |RD,_D RCA |31,44 APO 222,23 V2 24,842

QAI,01 ET3 t72.|$ ZA[ 104.80 [T[ 134,iS ZAC 88,33 [T¢ 8?2,_$ LVi $,14

OLA -8.00 RAL 331,R0 RAO 8037.3 VEL !!.343 PTH $.40 VHP 3.014 DPA -37,$t RAP 303,4? [CC 1.1401

L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2791.83 -21.80 ?0.$0 180,43 133.48 13 54 $ l?gl,9 -3,63 42,46

2_S3.Gg -t?,Sg TI.37 183,$1 128.73 14 40 12 IG_3,T -2,1T 52.4!

2401.77 -14,47 39.02 186.21 121.28 15 38 2 1481.8 -,$0 3e,lO

2240.34 -11.94 42.17 |8?,67 117,37 18 52 $ 1240,3 .22 21.42

IgSS.IO *IO,gB 22.43 188,17 116.23 18 12 31 065,1 .6! 1.40

1714,81 o11.94 3.53 157,67 117.57 19 28 14 714,8 .22 342,?9

IS28.58 -14,47 34T.gA 156,21 121.25 2D 22 33 $26,_ -,60 324.02

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TC3-8.3?20 BAU .9013 SGT 4911,9 SGR 1181,3 SG3 !1R3,2 ST 17,R SR 6.9 $4 34.7

RC3-1.$683 FAU .21313 RRT .0317 RRF ,07?$ RTF ,94?| CRT ,1|03 CR$ -,378| CAT -.90|G

FC-21,?361BSP 8422 $GB 5032.D R23 .2440 RI3 .0522 LSA 42,1NSA $,$ $$A 4.3

BC$ 6.S?08 FSP 2030 SG! 5034,G SG2 418.6 THA 12.T2 ELI 17,g EL2 6.g ALF 2,8?

!689



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 4 1|71

HELIQ((NTRI¢ CONIC

ML I91,78 LAL ,00

RP 221,6D LAP .14

RC 198.821 Gk 4.70

FLANETOCENTRIE CONIC

CS 8.601 VHL 2.$33

LNCH AZNTH LNCN T1N(

SO.OD 13 2 50

60.00 13 49 17

?O.DD 14 49 I2

60.00 16 4 30

90.00 17 29 D

I00.00 18 47 22

1tO.DO 19 46 38

FLIGHY TIN( 226.00 ARRIVAL DATE JAN 1l 1972

DISTANCE S!7,908 EARTH TO HAMS

LEd. IS2.?S VL 32.237 6AL 1.42 AZL 89.57 HCA 160.91 INk 186ol9 EC( .IiSg6 INC .4256 Vl 26.391

LOP $3.66 VP 22,080 GAP 2,36 AZP 90,40 TAL 8,92TAP 168.83 NCA 151,47 APO 222.51 V2 24.101

GP -16,30 ZAL 79.14 ZAP 64,98 ITS 171.43 ZAE 103.40 ST[ 104,61 ZAC 85,85 ETC 272.96 LV! 3.02

DLA -6.42 RAL 332,17 RAD 6637,3 V[L 11.345 PTN 6.40 VHP 3.084 DPA -38,31

L-! TINt INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2824.24 -23.11 81,20 181.03 132.82 13 49 $4 1824,2

2700.69 -18.$9 78.36 184.31 126.05 14 34 18 1700,7

2524.54 -18.97 61.43 I86,67 120.60 15 31 J6 1S24,5

2286.80 -13.45 44,97 188.10 116.91 16 42 39 1288,9

2016.18 -12,50 2S.41 188.98 115.58 18 2 38 I016,2

176S.27 -13,45 6,3A 188.10 116,91 19 16 45 763.3

1571.36 *I5.97 350.35 186,67 120,80 20 14 50 571,4

RAP 308,77 ECC 1.141§

INJ 2 LAT INJ 2 LONG

-5.25 64.32

-3.60 54,59

-2.44 41.33

-1.42 24.08

-1.03 4.25

-1.d2 345.45

-2.44 330°25

DIFFERENTIAL CCRM[CTIONS

TD[ .2369 TRA ,0743 TC3-8.5757 BAU |,0107

ROE .0178 RRA .2344 RC3-1.9405 FAU .209T4

FOE 1.4584 FRA 2.1?SR FC'21.1126 BGP 8673

80[ .23?5 6RA ,2459 DCS 8,?905 FSP 1992

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5052,1 8GR 1228.4 SG3 1158,5 87 24,4 SR 7.3 S$ 41.D

RRT .9357 RRF .6815 RTF ,9480 CRT .5010 CMS -.6269 CST ".9303

808 $199.3 R23 .2499 R!3 .9528 LDA 46.1HSA 9,3 SSA 3.4

8G1 5182,1 802 422.5 THA 12.90 ELl 24.6 ELI 6.7 ALF 7.05

LAUNCH DATE JUN 4 1971 FLIGHT TIN( 228.00 ARRIVAL DATE JAN 19 IST2

HELIOCENTRIC CONIC

RL 151.76 LAL .DO

RP 222.0? LAP .17

MC 201.270 GL 8.22

PLANETOCENTRIC CONIC

C3 6.657 VHL 2.942

LNCH AZHTH LNCH TIN[

50.00 12 57 23

60.00 13 41 59

70.00 14 39 40

6D.O0 15 53 J1

90.00 17 16 50

100.00 18 36 2

110.00 19 39 14

DIFFERENT [AL CQRRECTION8

TOE .5184 TRA .0897 TC3-S.7455 BAU 1,0386

ROE .0453 RRA .2443 RC3-2.0128 FAU .20588

FOE 1.5937 FRA 2.1704 FC-20.3685 BSP 8944

8DE .$216 ERA ,2608 BC3 8.074| FSP 1948

DISTANCE 528*054 EARTH TO MARS

LOL 252.75 VL 32.24? GAL 1.35 AZL 89.43 HCA 162.01 6HA 167.15 [CC .19049 INC ,5660 V! 29.354

LOP 94,?6 VP 22.047 GAP E,23 kZ_ 90.54 TAL 8.44 TAP 170.45 RCA 151,50 kPO 222.80 V2 24.759

GP -17,05 ZAL 79.69 ZAP 64,00 ETS 170.65 ZAE 102,04 ETE 184.37 ZAC 85,08 ETE 272.9D Lvl 4,57

DLA -4.?1RAL 332.40 RAD 8637.3 VEL 11.348 PTH 6.40 VHP 3.116 OPA -39,06 RAP 303.94 2CC 1.I425

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

2859.77 -24.74 83.01 161.82 132.03 15 45 3 1859,8 -?.03 $5.82

_741,57 -20.96 75.57 184,87 125.25 14 27 40 1?41,2 -5.57 56.53

2571.15 -17,56 64,10 187.18 119.77 15 22 39 1571.2 -4.21 43,77

234|.42 -15,05 48,06 188.57 118,10 18 32 12 1341,4 -3.20 26.97

2071,51 -14.10 26.66 169.03 114.77 17 51 21 1071.5 -2.81 7.34

1815,90 -15.05 8.43 188.57 118.10 19 6 18 815.9 -3.20 348.34

1617.97 -17,56 353.02 187.18 119.77 20 6 12 818,0 -4.21 332.69

NIO*COURS£ EXECUTION ACCURACY ORBIT DET[RNINATIO_q ACCURACY

SGT 5186,6 $GR 1280.0 SG3 1130.? IT 32.1SR 8.6 8s 45.4

RRT .9589 RRF .9846 RTF .948| CRY .6141CRS -.8081CST -,9463

8GB 5342.2 R25 .2566 R13 .9550 LSA 55,3 NSA 9.9 SSA 2.7

SG! 8324.9 $02 428,9 THA 13.13 ELl 32.5 ELI 6.7 ALF 9.77

LAUNCH DATE JUN 4 1971 FLIGHT TIN( 230.00 ARRIVAL DATE JAN 20 1972

EARTH TO MARS

187.31 [CO .19104 INC .7230 Vl 29.356

171.06 RCA 151.53 APO 223.10 V2 2A.717

t84.12 ZAC 64,21ETC 2?2.96 LVI 5,39

HELIOCENTRIC CONIC DISTANCE 526.197

RL 191.76 LAL ,DO LO(. 252.75 VL $2.256 GAL 1.2? AZL 89.28 HCA 163.11SHA

RP 222.46 LAP .21 LOP 95,66 VP 22,015 SAP 2.09 AZP 90.69 TAL 7,96 TAP

MC 205.922 GL 7.92 GP -17.95 ZAL 10.84 2AP 63,10 ETS 169,81ZAE 100.71 [TE

PLANETOCENTMIC CONIC

C3 8.736 VHL 2,956 DLA -2.83 RAL 352.56 RAG 6657.4 VEL !1.351PTH 6,40 VHP

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG IHJ RT ASC IN4 AZMTN INJ TIME

SO.DO 12 51 R 289So97 -26,5J 85.05 182.27 131.07 15 39 28

60.00 13 53 44 2705.T2 -22.72 76.07 185.48 124.23 14 20 9

?0.00 14 29 18 2822.30 -J9.27 67.09 187.75 IIB,?8 15 13 0

SO.O0 15 40 31 2391.99 -16.74 51.49 189.10 115.09 16 20 36

90,00 17 3 23 2151.97 -15.T9 32,31 189.55 113.77 I? 58 55

Io0.o0 10 23 29 18T3.46 -IS,74 12,06 189.10 115.09 18 94 43

110.00 19 29 44 1469.12 -19,27 558.01 IOT, 7S 115.76 15 56 34

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION AcCuRACY ORBIT OETERMI NATION ACCURACY

TD[ .4109 TR4 ,1004 TC3-$.9979 6AU 1,0875 SGT 5323.2 9GR 1339,1 303 1102,0 ST 40,7 $R 10.6 $S 49.0

ROE .O?&) RRA ,|540 RC3-2.ogt4 FAU .Ii761 RMT ,9422 RRF ,9874 RTF ._.84 CRT .7651 CAB -,9901 C91 -.vSb3

FOE !.7304 FRA 2.1440 FE-t9.5gos SiP 9190 SGS 5489.0 R23 .2618 R13 .9535 LSA 63.7 NSA t0.5 $SA 2.1

SDE .4179 6RA .2?31 |C3 9.1400 FSP 1891 501 5471.S SG2 456.5 THA 13.42 ELI 41.5 EL2 6,? ALF 11.59

LAUNCH DATE JUN 4 1971 FLIGHT TIME _32,00 ARRIVAL OAT( JAM 22 1972

NEL|OCE_TRIC CONIC DISTANCE 530,_35 EARTH TO MARS

RL 151.78 LAL .00 LOt. 252.75 VL $2.286 GAL 1.20 AZL 89.10 HCA IS4.20 SMA 187.48 ICE ,19162 INC .9001 Vl 29.358

RP 222.04 LAP .25 LOP 58.99 VP 21,882 SAP 1,66 AZP 90.87 TAL 7.47 TAP tEl.S7 RCA 151.55 APO 223,40 V2 24.675

RC 206,S78 GL g,82 GP -18,92 ZAL 81,?1 ZAP 62.2? ETS 188,88 ZAE gg.41 [TE 183,87 ZAC 83,24 ETC 2?2,96 LVI 6.29

FLANETOCENTRIC CONIC

¢$ 6,$43 VML 2.S74 DLA -.TS RAL 532.65 RAD 665?.4 VEL 11,556 PTH 6.41VHP 3,192 DPA -40,87 RAP 304.51ECC 1.1455

LNCH AZNTH LNEH TIM( L-I TIM( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 43 57 264|,53 -26,44 8?.42 183.01 129.90 13 33 0 1942.5 -11.14 6g.38

60.DD 13 24 20 2635.11 -24,58 60,92 186.19 123.00 14 11 35 1835.1 "g.65 61.11

?0.00 14 17 28 2R?I,86 -21,08 ?0,47 188,40 117.51 15 2 ? 1678.9 -8,27 49.47

80.00 15 26 34 2462.52 -IS,93 55.36 189,?0 115,84 16 ? 36 1462.5 -?.25 33.68

60.00 IS 48 21 2198,R3 -17,58 58,35 IS0,13 112,52 17 24 59 1198,6 -6.96 14,49

100.00 18 9 21 1935.98 "15,55 16,73 109,70 113.84 18 41 43 937.0 -?.25 555.04

110,00 19 16 54 1725,69 -21,06 358.39 tS8.40 117.51 lg 45 40 725.7 -S.27 339.39

DIFFERENTIAL C_RECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5160 TRA .1074 T¢3-g.0213 6AU 1,0971 8GT 5460.T 8DR 1406.0 SG3 1071.0 ST 50.5 SR 13,4 SS $2.7

NDE .1121 RRA .2645 R¢3-2,1?$1 FAU ,19134 RRT ,9449 RRF *9898 RTF ,9485 CRT .6540 CRS ".9572 ¢ST -,9634

FDE 1,8721 FRA 2,1098 FC-18,7314 BSP 0443 6GB 5638.B R25 .2872 R13 .gs3g LSA 73.3 NSA 11.1 8SA 1.6

ODE .$280 6RA .2884 B¢3 9.2795 FSP 1837 SG1 5621.0 SG2 447.1 THA 13.72 ELI 51,0 EL2 6.8 ALF 12,96

3.152 DPA -39.93 RAP _04,19 ECC 1,1438

PO ¢3T TIN INJ 2 LAT INJ 2 LONG

1889,0 -8.96 _T,49

1705.7 -7,51 58.69

1622.3 -6.18 46.47

t3gg.0 -5.13 30.15

1132.0 -4,?5 ID.?3

373,5 -5.13 351.$1

669,t -6.15 3_5.39

1690



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 J

"LAUNCH DATE JUN 41971

HELIO(EMTRIC CONIC

RL !81,76 LAL .00

RP 223,23 LAP .28

RC 209,236 GL 11,96

PLANETOCENTR|C C(_IC

C5 8,988 VHL 2,998

LNCH AZMTH LNCH TIME

50.O0 12 55 _6

60.00 15 15 54

70,00 14 3 59

80,00 15 10 38

90,00 16 51 21

1DO.DD 17 55

|19.00 19 5 25

6,98 TAP ITZ,2T RCA 151,58 APO 223,71

98,]5 ETE t83,60 ZAC 82,13 ETC 272,98

FLI_HT TIME 234.0_ ARRIVAL DATE JAN 24 1972

DISTANCE 534,489 EARTH TO MARS

LOt. 252.75 VL 32.276 GAL 1.12 AZL 88.90 HCA 165.29 6MA $87.68 ECC .19221 ]NC 1.1035 Vl 29.388

LOP 86,04 VP 21,_49 GAP 1,86"kZP 91.07 TAL

GP "20,02 ZAL 82,60 ZAP 61,5_ET6 167,86 ZAE

V2 24.635

LV[ 7.29

OLA 1.54 RAL 332.66 RAD $637.S VEL 11.362 PTH 6.41VHP 3.237 DPA "41.93 RAP 804.93 ECC !.1479

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO C$T TIM ]NJ 2 LAT INJ 2 LONG

2991,30 -30,56 90,17 186,87 t28,44 13 25 26 !991,5 -15,54 71,52

2890,33 -26,59 84,22 187,01 121,48 14 I 44 1890,3 -12,02 65,85

2742,03 -25,02 74,35 189,16 t15,96 14 49 41 1742.0 -10.61 52,86

2533,34 -20,42 59,77 190,41 112,27 13 52 51 1533,3 " -9,57 37.68

2272,89 -19_45 41,03 190,82 110,94 17 9 13 1272.9 -9,17 18,72

2007,81 -20;42 21,14 190,41 !12,27 18 _ 57 1007,8 -9,57 359,02

1788,84 -23,02 3,27 " 189,16 115,96 19 33 14 788,8 -10.61 341,78

DIFFERENTIAL CCRRECTION6

10£ ._429 TRA .!150 TC3-9,0786 BAU 1,1239

ROE[ .1557 RRA ,2770 RC3-2,2482 FAU ,18383

F_ 2.0525 FRA 2.0740 FC-17.70_4 B_JP 9749

SO( ,6618 BRA .2999 6C3 9,3528 FSP 178S

LAUNCH DATE JUN 4 1971

I"_LiOCENTRIC CONIC

MIO-COUR6E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5584.8 $GR 1478'6 SO3 1035.1 6T 62,1 SR 17.0 SS S?,O

RRT .9470 RRF .9917 RTF .9481 ORT .9075 CR6 -.9807 CST -.9694

56_ 6777.2 R23 ,2730 R13 .9538 LSA 85.2 MSA 11,6 $6A 1,3

_--,1 8758,9 602 460.5 THA 14,17 EL1 64.0 EL2 6.9 ALF 14,12

FLI£H) TIME 236.00

O|81ANCE 538,600 EARTH TO MARS

ARRIVAL DATE JAN 26 19?2

RL 151.76 LAL ,00 LOL 252,?5VL

RP 225,62 LAP ,51 LOP 59,13 VP

RC 211,896 GL 14,38 GP -21,27 ZAL

PLANETOCI[NTRIC CONIC

C3 9.184 VHL 3,031

LNCH AZNTH LNCH TI_

50.00 12 25 49

60.00 13 1 3

70.00 15 48 27

80.00 14 52 19

90.00 16 11 SO

100.00 17 35 11

110.00 18 47 85

DIFFERENTIAL cORRECTIONS

• ?744 TI_A .1024 TC3-9.1460 BAU 1.1598

ROE ,1993 RRA ,2824 RC3-2,3604 FAU ,/7895

I_ 2.1342 FleA 1.9657 FC-16.8683 BSP 9869

,7997 BRA ,5004 0C5 9.445? FSP 1668

32,286 GAL 1,08 AZL 88,66 HCA 166,37 SHA 187,82 ECC ,19282 INC 1,3359 Vl 29.358

21,917 GAP 1,70 AZP 91,30 TAL 6,49 TAp 172,86 RCA 151,60 APO 224.,03 V2 24,592

63,49 ZAP 60,89 ETS 166,74 ZAE 96,93 ETE 183,32 ZAC 80,88 ETC 273'.01 LVI 8.42

3,289 DPA -43,12 RAP 305,45 ECC 1,1312

INJ TIM_ PO CST TIM ]NJ 2 LAT ]NJ 2 LONG

13 16 _ 2046,4 -16.22 74,00

1952,6 -t4,66 67.00

t813,2 -15,20 86.76

1613.2 -12.12 42.21

i386.6 -11.71 23,56

1087,7 -12,12 3,58

860,0 -13,20 345,67

DLA 4.09 RAL 332,55 RAO 6637,6 _L 11.371 PTH 6,42 VHP

L-I TIME: INJ LAT INJ LONG INJ RT A$C INJ AZHTH

3046,35 -32,82 93,43 184,91 12t5,61

2952,62 -28,74 88,08 188,00 119,86 13 50 1_

2813,22 -25.07 78,86 190.08 114.00 14 35 20

2613,18 -22,40 64,87 191,27 110,28 15 35 52

2386,61 -21,40 46.40 191,65 108,94 16 51 6

2087,65 -22,40 26,24 19t,27 110,28 18 9 59

1860.04 -25,07 7.78 190.08 114.00 19 18 56

MIO-COUR,T_ EXECUTION AccuRACY

5GT 5736.9 _ 1673.4 ,_3 1002,6

RRT .9513 RRF .9956 RTF .9509

SGB 5948.8 R23 .2687 R15 .9567

SGI 5930.2 $02 469.2 THA t4.72

ORBIT DETERMINATION ACCURACY

ST 73.7 _ 20,6 86 89,6

CRT ,9355 CR8 -,9908 CST -,9751

LSA 96,3 MSA 12.C 88A 1,0

EL1 76.2 EL2 ?.0 ALF 14.77

LAUNCH DATE JUN 4 1971 FLIGHT TIME 238,00 ARRIVAL DATE JAN 28 1972

I.r_cLIOC(NTRIC CONIC

RL 151.76 LAL ,00

RP 224.01 LAP ,38

RC 214.558 GL t7,14

PLAN6TOCENTRZc CONIC

C3 9,491 VHL 3,074

LNCH AZNTH LNCH TIME

80,00 12 14 IS

80.00 12 46 25

70.00 15 30 17

80.00 14 30 67

90,00 IS 49 2

I00,00 17 13 48

l/O.O0 18 29 45

O|FFERENTJAL CCRRECTION8

TOE .9428 TRA .0948 TC3-9,0984 6AU 1.t901

ROE ,2814 RRA ,2982 RC3-2.4551 FAU .I?OSO

FOE 2,3048 FRA 1,9015 FC'!5,$181 BSP $0145

80E .9784 ERA .5109 BC5 9.4]86 FSP 1606

LOL 252,75 VL 32.296 GAL

LOP 60,21 YP 21,885 GAP 1,57 AZP 91,57 TAL 5,99 TAP 176,45 RCA 151,63

GP -22.70 ZAL 84.40 ZAP GO.37 ET6 155.49 ZAE 95.74 ETE 18_.02 ZAC 79.44

DLA 6,96 RAL 352,30 RAO 6637,8 VEL 11,382 PTH 6,43 VHP 3,549 OPA -44,48

L-! TIME INJ LAT INJ AZNTH

3109.18 -35.30 124.28

3023,71 -31,04

2894,5? "27,21

2704,56 "24,42

2482.84 -23.38

2179,04 -24.42

1941,58 -27.21

DISTANCE 542,724 EARTH TO MARS

• 97 AZL 88,59 HCA ]67,45 ,_MA 187,99 ECC ,|9544 INC 1,6072 Vl 29.588

AFO 224.56 V2 24.580

ETC 2?5,06 LYI 9,71

RAP 306.11ECC 1,1558

INJ LONG INJ RT A6C INJ TIME PO cST TIN INJ 2 LAT 1NJ 2 LONG

97,38 166,22 15 6 S 2109,2 -19,24 76,92

92,70 189.23 117,11 13 36 46 2023.? -17,60 70,71

84.21 191.21 111.49 14 18 31 1894.6 -t6.07 61.31

70.90 192.32 107.73 ]5 16 ] 1704.6 -14,93 47.84

52.73 192,67 106.38 ]6 29 SS 1452.S "14.49 29.22

32,2? 192,32 107,75 17 SO 7 ]179,0 -]4.93 8,90

13,t3 ]91,21 !!!,49 19 2 4 941.4 -16.07 350.25

MID-COURSt EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 5866.4 8;R 1669.8 $G3 959.8 6T 88,5 SR 25.8 58 84.2

RRT .9825 flRF .9949 RTF .9499 CRT .9666 CR9 -.9961 CST -.9769

SG6 8099.4 R23 .2781 R13 .9862 LSA tll.S MSA 12.S SSA .8

661 8079.6 862 490.6 THA 15,27 ELI 91.7 EL2 7.3 ALF 18.73

L&UNCH OATE 4UM 4 1971 FL|¢,HT TIME 240.00 ARRIVAL OATE JAN 30 1972

HELIO(ENTRIC CONIC

RL 151,76 LAL .00

PP 224.40 LAP ,58

RC 217.222 GL _,29

PLANET_ENTRIC CONIC

C3 9.819 VHL 5.153

LNCH AZMTH LNCH T|NE

SO.DO 12 O 25

• D.DD 12 28 54

70,00 15 6 40

80.00 14 S 27

90.00 18 21 48

100,00 lS 46 16

110,00 16 8 6

OIFFI[RENTIAL CCRREcTION6

TO( 1.1461 TRA ,0?88 TC3-8,9432 BAU 1,2186

ROE ,3398 RkA .3109 RC3-2,4906 FAU ,18054

FI_ 2,4661 FRA $,6234 F¢-14,1547 BSP 10484

1.11k4_EItA .3Lq)i K_ 9._834 FP 1649

DISTANCE 546,842 EARTH TO HARS

LOt. 282,75 VL 62,306 GAL ,89 AZL 88,07 HCA 168,33 SHA 188,17ECC ,19409 %NC 1,9270 Vl 29,350

LOP 61,29 VP 21,885 GAP 1,43 AZP 91,89 TAL S,49 TAP 174,02 RCA 151.65 APO 224,69 V2 24,508

;P -24,55 ZAL 66,31 ZkP 59,99 _76 184,09 ZAE 94,61 ETE 182,70 ZAC YT,79 ETC 275,12 LV| 11.19

DLA 10.19 RAL 331,88 RAO 6637,9 VEL 11,398 FTH 6,45 VHP 3,418 DPA -46,05 RAP 306.93 ECC 1.1616

L-I TIHE INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

3181,64 -37,97 102,28 187,92 121,16 12 53 26 2181.6 -22.65 80,43

5103,63 -33,46 98,_2 190,82 113,93 13 20 40 2105,8 -20,89 75.15

z_66.05 -29,39 90,68 192,65 108,23 13 58 28 1988.8 -19,24 66.77

2810,97 -28,43 78,17 193,63 104,42 14 52 18 1811,0 -_.01 53,93

2564,52 -25,32 60,38 193,93 103.04 16 4 63 1564.5 -17,54 36.03

2285,44 -26._3 39,53 193,63 104,42 17 26 24 1285,4 -18.01 15,29

2035,66 -29,39 Ig,59 192,65 108,23 18 42 2 1036.7 -19.24 3SS,S9

NIO-COURSE EXECUTION AccURACY . ORBIT DETERMINATION ACCURACY

8GT 8984,6 S_ 1776,0 SQ3 909,5 ST 105,0 SR 32,3 $6 68,g

RRT ,9531 RRF ,gg60 RTF ,g480 " CRT ,9687 CR6 -,9985 c$T -,9601

8GB 6642,? R23 .2627 RI3 ,9550 LSA 129.0 MGA 12,9 $6A ,6

_! 6_1,_ _We2 617,1 THA 16,91 EL1 I09,6 EL2 ?.? ALF IG,_7
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH DATE JUN 4 I07|

HELIOCENTRIC CONIC

RL 151oT6 LAL .OO

RP 224.79 LAP .42

RC 219.886 GL 23.93

PLANETOCENTRIC CONIC

C3 10.334 VHL 3._15

LNCH AZMTM LNCM TIHE

SO.O0 It 43 36

60.00 12 7 42

70.00 12 42 20

80.00 I3 34 9

90.00 14 48 14

lOO.OO 16 17 1

110.00 1T 4! 46

FLIGHT TIME 242.00 ARR|VAL DATE FEE I 187_

DISTANCE 550.858 EARTH TO MAR1

LOt. 252.75 VL 32.317 GAL .6| AZL 67.69 HCA 189.!0 SMA 186.35 ECC .16475 INC 2.31|3 Vl 29.358

LOP 62.36 VP 21.822 GAP |.30 AZP 92.27 TAL 4.96 TAP |74.60 REA 151.67 kPO 225.03 V2 24.466

GP -26.27 ZAL 66.22 ZAP 59.79 [TS 162.54 ZAE 93.52 ETE |82.36 ZAC 76.86 ETC 273.19 LV! 12.90

DLA 13.86 RAL 331.24 RAD 6638.2 VEL 11.420 PTH 6.47 VHP 3.504 DPA -47.83 RAP 307.96 ECC I.IfOt

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3266.24 -40.77 108.4| 190.21 ||7,03 |2 38 2 2266.2 -26.51 84.78

3202.09 -35.89 105.32 192.90 109.7| 13 1 4 2202.1 -24.57 80.63

3100.15 -3|.50 98.66 194.50 |05.95 13 34 0 2100.1 -22.75 73°50

2937.78 -28.27 87.14 195.29 100.04 |4 23 7 1937.8 -21.36 81.8§

2898.68 -27.04 69.79 |95.52 98,62 15 33 13 1698.7 -20.83 44.49

2412.25 -28.27 48.50 195.29 100.04 16 57 13 1412.2 -21.36 25.22

2146.97 -31.50 27.58 194.50 103.95 18 IT 35 !147,0 -22.75 2.42

DIFFERENT IAL CCRRECTZONS

TOE 1.3798 TRA .0405 TC5-8.7148 BAU 1,2544

RDE .4346 RRA .5215 RCS-2.5473 FAU .15090

FOE 2.6493 FRA 1.8986 FE-|2.64|4 BSP 10686

BDE 1.4487 6RA .3238 BCS 9.0795 FSP 1451

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .DO

RP 225.18 LAP .45

RC 222.551 GL 28.15

PLANET(XENTRIC CONIC

C3 11.075 VHL 3.328

LNCH AZNTH LNCN TIME

50.00 11 22 45

80.00 11 4I 20

70.DO 12 9 13

80.00 12 $4 3

90.00 14 4 48

100.00 15 36 57

110.00 17 8 40

LOL 252.75 VL 52.327 GAL

LOP 63.43 VP 21.790 GAP

GP -28.52 ZAL 87.12 ZAP

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT 6119.5 SGR 1905.3 St3 855,7 ST 125.5 8R 59.8 SS 73.0

RRT ,9542 RRF .9968 RTF .9468 CRT .9769 CRS ".9995 CST -.9826

SGB 6409,2 R23 .2874 R|5 ,9545 LSA 148.| NSA 13.3 SSA .5

SGI 6585.9 582 546.3 THA 16.67 ELl 129.5 EL2 8.1 ALF 17.58

FLIGHT TIME 244.00 ARRIVAL DATE FEB 3 1972

DISTANCE 555.062 EARTH TO MAR8

• 73 AZL 87.22 HCA 170.67 8MA 188.53 ECC .19545 INC 2.7812 VI 29.558

1.17 AZP 92.75 TAL 4.49 TAP 175.16 RCA 151.68 APO 225.57 V2 24.424

59.81ETS 160.81ZAE 92.51ETE 181.99 ZAC 73.59 ETC 273.30 LV| 14.90

DLA 18.03 RAL 350.50 RAD 6638.6 VEL 11.455 PTH 6,50 VHP 3.6110PA -49.92 RAP 309.28 ECC 1.1823

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3366.47 -45.5T 116.59 193.39 111.38 12 18 52 2366.5 -30.87 90.35

5317.00 -58.17 114.22 195.67 104.05 12 56 37 2317.0 -28.65 87.62

3234.90 -SS.2T 108.76 196.86 98.22 15 5 8 2234.9 -26.55 82.14

3094.30 -29.59 98.57 197.33 94.18 15 45 59 2094.3 -24.88 72.14

2866,05 -28.16 81.89 197.43 92.66 14 52 54 1866.1 -24.23 55.57

2568.77 -29.59 59.94 197.33 94.18 16 19 46 1568.8 -24.88 55.50

2281.72 -53.27 37.68 196.86 98.22 17 46 42 128t.7 -26.53 11.08

DIFFERENTIAL CORRECTIONS

TDE 1.6734 TRA -.0116 TC3-8.3207 BAU 1.2894

RDE .5600 RRA .5306 RC3-2.5693 FAU .13954

FOE 2.8154 FRA !.5529 FC-10.9083 BSP 10977

8DE |.764T eRA .5308 BCS 8.7083 FSP 1352

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6242.7 SGR 2052.4 SG5 T92.4 ST 144.3 SR 49.1 SS 76.8

RRT .9550 RRF ,9973 RTF .9452 CRT .9827 CRS -.9999 CST -.9848

SGB 6571.4 R25 .2925 RIS .9558 LSA IT0.1NSA 13.7 SSA .4

SG1 6545,7 SG2 580,6 THA 17.57 ELI 152.2 ELI 8.8 ALF 18.55

LAUNCH DATE JUN 4 1971 FLIGHT TIME 246.00 ARRIVAL DATE FEB 5 1972

H(LI(XENTRIC CONIC DISTANCE 559.164 EARTH TO MAR8

RL 151.78 LAL .00 LOL 252.75 VL 52.558 GAL .85 AZL 86.65 NCA 171.75 SMA t88.71 ECC .19612 INC 5.3688 Vl 29.358

RP 225.57 LAP .48

RC 225.217 GL 33.01

PLANETOCENTRIC CONIC

C3 12.178 VHL 3.489

LNCH AZNTH LNCH TIME

50.00 10 58 10

60.00 11 7 20

70.00 11 25 20

80.00 II 58 40

90.00 13 2 55

1OO.O0 14 41 32

IlO.O0 19 24 55

LOP 64.50 VP 21.759 GAP |.04 AZP 93.33 TAL 3.99 TAP |75.72 RCA 15|.70 APO 225.72 V2 24.382

GP -31.19 ZAL 87.99 ZAP 60.13 ET$ 158.89 ZAE 91.58 (TE 181.60 ZAC 70.92 [TC 273.43 LVI 17.26

DLA 22.81RAL 328.96 RAD 6839.! VEL II.SOD PTH 6.55 VHP 3,750 DPA -52.38 RAP 311.01ECC 1.2003

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

$487.29 -48.05 126.95 197.85 103.57 11 54 25 2407.3 -35.Y1 9T.61

5457.56 "39.68 125.76 199.31 96.40 12 5 5 2457.6 -33.02 96.96

3404.49 -54.15 |21.90 199.74 90.51 12 22 13 2404.5 -30.38 93.82

3500.36 -29.63 113.86 199,59 86.16 12 53 41 2500.4 -28.21 86.52

3092.94 -27.77 98.44 199.4I 84.41 13 54 28 2092.9 -27.30 71.45

27?4.85 -29.63 75.22 199.59 66.16 15 27 47 1774.8 -28.21 47.89

2451.31 -34.15 50.82 199.74 90.51 17 5 46 1451.3 -30.38 22.74

NID-COURSE EXECUTION ACCURACY OR6IT DETERMINATION ACCURACY

5GT 6384.4 SGR 2221.9 SG3 717.9 ST 167.2 SR 60.3 9S 79.$

MRT .9555 RRF .9978 RTF ._.24 CRT .9066 Cfl8-I.UUU9 C8! -.9164

5GB 6741.1 R23 .2989 R|5 ,9524 LSA 194.2 MSA 14.1 SSA .3

SGI 6712.4 SG2 621.8 THA 19.61 ELI 177.5 EL2 9.2 ALF 19.93

FLIGHT TIME 248.00 ARRIVAL DATE FEB f I972

DISTANCE 563.258 EARTH TO MARS

.57 AZL 85.87 NCA 172.79 8MA 166.90 ECC .19685 INC 4.1264 VI

.91 AZP 94.06 TAL 3.46 TAP 176.28 RCA 151.71 APO 228.08 V2

60.85 ETS ISG.BO ZAE 90.77 ETE 181.20 ZAC 67.72 [TC 273.62

DIFFERENTIAL C_RECTION$

TD( 2.0334 TMA -.0932 TC3-7.780| BAU |.3294

ROE .7291RR4 .3341 RC3-2.5495 FAD .12669

FDE 2.g543FRA 1.5712 FC3-9.DOg8 BSP 11236

ROE 2.1584 6RA .3400 6C3 8.|688 FSP 1232

LAUNCH DATE JUN 4 1971

HELIOCENTRIC CONIC

RL 151,79 LAL .00 LOL E52,79 VL 32,348 GAL

R9 225.66 LAP .5Z LOP 65.56 VP 21.728 LAP

RC 227.883 GL 38.68 GP -34.36 ZAL 68.82 ZAP

PLANETOCENTRIC CONIC

C3 13.071 VHL 3.724 OLA 28.26 RAL 327.05 MAD 6640.0 VEL ||.573 PTH

LNCN AZNTN LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

SD.DO I0 21 29 3636.18 -47,51 141.00 203.77 92.85 11 22 5

80.OO IO 21 32 3636.05 -40.15 140.90 203.68 86.15 1| 22 8

TO.D0 tO 21 30 3635.78 -32.04 139.78 202.58 80.05 11 22 13

80.00 10 21 53 3634.95 -25.68 137.84 200.71 74.22 11 22 28

90.00 ID SO 43 3606.36 -|9.42 133.50 198.46 69.03 11 30 49

100.00 13 4 45 3109.43 -25.68 99.21 200.71 74.22 15 58 55

lID.DO 15 21 4 2682.60 -32.84 68.69 202.58 80.05 16 5 47

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

TOE 2.5129 TRA -.2031 TC3-6.9572 8AU 1.3682 SGT 6475.1 SGR 2420,9 SG3 630.7

RD( .9617 RRA .$279 RC3-2.4550 FAU .11132 RRT .9564 RRF .99?4 RTF .9397

FDE S.0792 FRA !.1538 FCS-6.9476 B$P 11709 $88 6912.9 R23 .$048 R13 .9510

BDE 2.6906 BRA .385T BC3 7.$7T7 F6P 1108 $G1 6880.8 SG2 665,1 THA 19.87

69.39|

24,340

LVI 20.06

6.62 VHP 3.957 DPA -55.27 RAP 313.36 ECC 1.2283

PO CST TIN INJ 2 LAT |NJ 2 LONG

2636.2 -40.85 |08.33

2636.D -37.30 110.14

2635.8 -33.56 !11.08

2635.0 -29,76 111.16

2606.4 -26.36 108.62

2109,4 -29,76 TZ.S3

1682.6 -33.56 39.96

ORBIT DETERMINATION ACCURACY

ST 193.5 SR 74.5 SS 81.3

CRT .9898 CRS -.9999 CST -.9881

LSA 222.3 NSA 14.3 SSA .2

ELI 207.1 EL2 9.9 ALF 20.9|
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L*UHCH 0ATE JUN 4 lO?i FL|GHT T|ME 250.00 ARRIVAL DATE FE6 9 1972

HELIOCENTRIC CCNIC

RL 151.76 LAL .00 LOA. 2S2.75 VL 32.350 GAL

DISTANCE 567.343 EARTH TO HARS

.49 AZL 64.66 HCA 173.85 SNA 189.08 EC¢ o19755 INC 5.1374 V1 29.358

RP 226.35 LAP .S5 LOP 66.62 VP 21.697 GAP .78 AZP 95.11TAL 2,99 TAP ]?6.63 RCA 151.73 APO 226.43 V2 24.299

RC 230.548 GL 45.26 GP -56.17 ZAL 89.56 ZAP 62.08 (TS 154.59 ZAE 90.|4 ETE ]80.82 ZAC 63.08 ETC 2?5.90 LV! 25.38

PLANETOCENTR]¢ CON|C

C3 16,643 VHL 4.080 DLA 34.45 RAL 324.33 RAD 6641.3 VEL 11.691PTH 6.73 VHP 4.202 DPA -56.65 RAP 3]6.70 ECE 1.2739

LMCH AZMTH LNCH TIME L-I TZM[ IN] LAT |NJ LONG ZNJ RT ASC IN] AZNTH |MJ T|M[ POCST T|M IN] 2 LAT |NJ 2 LONG

50.00 9 33 6 3625.92 -46,57 159.16 210.60 78.92 10 36 52 2825.9 -AS.S? 124.0R

60.00 9 12 !! 3681.83 -37.06 160.97 207.39 72.09 10 16 53 2881,8 -40.20 150.30

69.45 7 37 35 4163.90 -21.20 176.03 ]99.92 62.18 8 46 59 3163.9 -30.77 15].50

69.45 7 37 35 4163.90 -21.20 176.03 199.92 62.18 8 46 59 3163.9 -30.77 151.50

69.45 T 37 35 4163.90 -21.20 176.03 199.92 62.18 6 46 59 3163.9 -30.77 151.50

69.45 7 37 35 4163.90 -21.20 176,03 199.92 62.18 8 46 59 3163.9 -30.77 151.50

69.45 7 37 35 4163.90 -21.20 176.03 199.92 62.18 8 46 59 3163.9 -30.77 151.50

DIFFERENTIAL CGRRECT|ON6 N|D-COUR$[ EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TOE 3.1114 TRA -.390T TC3-5.9974 BAU 1.4295 SGT 6594.2 SGR 2658.3 SG3 527.7 ST 218.8 SR 91.0 SS 79.5

RDE 1.2906 RRA .2941 RC5-2.3026 FAU .09470

FOE 3.0923 FRA .8854 FC3-4.9501 BSP 11891

BD£ 3.3685 BRA .4890 BC5 6.4245 FSP 926

LAUNCH DATE JUN 4 1971

RRT .9575 RRF .996T RTF .9551 CRT .9918 CRS -.9996 CST ".9889

SGB 7109.9 R25 .3143 R13 .9482 LSA 249.5 NSA 14.5 SSA .2

SG1 7075.7 SG2 7!6.1 THA 21.33 ELI 236.8 EL2 10.8 ALF 22.46

FLIGHT TIM( 252.00 ARR|VAL DATE FEB 11 1972

D|$TANCE 571.423 EARTH TO MARS

• 41 AZL 83.44 HCA |74.89 ]HA 189.2T ECC .19629 INC 6.5587 Vl 29.$50

.65 AZP 96.53 TAL 2.49 TAP 177.36 RCA t51.74 APO 226.90 V2 24.257

HELIC(ENTR|C CONIC

RL 151.76 LAL .DO LC_ 252.75 VL 32.370 GAL

RP 226,74 LAP .58 LOP 67.68 VP 21.666 GAP

RC 233.212 GL 52.66 GP "42.74 ZAL 90.17 ZAP 64.01 ETS 152.41 ZAE 09.77 ETE 180.56 ZAC 59.26 ETC 274.55 LV] 27.34

PL_NETOCENTRIC CONIC

L3 21.5/5 VHL 4,638

LNCN AZHTH LNCH TIME

50.00 8 16 0

56.41 6 25 42

58.41 6 25 42

58.41 6 25 42

58.41 6 25 42

58.41 6 25 42

58.41 6 25 42

OIFFERENTIAL CCRRECTION$

TL,E 3.9372 TRA -.6695 TCS-4.8DIS BAU 1.4993

DLA 41.40 RAL 320.34 RAD 6643.5 VEL 11.896 PTH 6.91 VHP

L-| TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN]

4085.89 -40.67 18].23 214.93 62.80 9 26 6

4387.56 "22.65 195.30 202.11 54.37 7 38 50

4387.96 -22.65 195.39 202.]I 54.37 7 38 50

4387,56 -22,65 195.30 202.11 54.57 7 58 50

4387.56 -22.69 195.30 202.]1 54.37 7 38 50

4587.56 -22.65 195,30 202.11 54.37 7 38 50

4387.56 -22.65 195.30 202.11 5A.37 7 38 50

MID-COURSE EXECUTION ACCURACY

$GT 6686.3 SGR 2934.3 SG3 405.5

4.602 DPA -62.56 RAP 321.77 (CC 1.3S41

T|NE POCST TIN IN] 2 LAT IN] 2 LONG

3085.9 -47.49 148.69

5587.6 -35.18 171.70

3387.6 -35.10 171.70

3387.6 -35.18 171.70

3387.6 -35.18 171.70

3387.6 -35.18 171.70

3387.6 -35.18 171.70

ORBIT DETERMINATION ACCURACY

6T 243.8 SR 111.4 96 73.1

RD, 1.8006 RRA .2102 RC3-2.0291 FAU .07421 RRT .9592 RRF .9948 RTF .9276

FOE 2.9683 FRA .5001 FC3-2.9662 BSP 12266 SGB 730].9 R23 .3287 R15 .9435

DOE 4.3294 BRA .T017 8CS 5,2124 FIP 728 SG1 7261.9 SG2 763.6 THA 23.10

LAUNCH DATE JUN 4 1971 FLIGHT TIME 254.00

CRT .9954 CRS -.9999 CST -.9894

LSA 277.5 MSA 14.6 SSA .!

EL1 267.8 EL2 1].6 ALF 24.45

ARRIVAL DATE FEE 13 197e

HELIOCENrRIC CON|C DZ$TANCE 575.487

RL 151.79 LAL .00 LOL 252.75 VL 52.361 GAL .33 AZL 81.30 HCA 175.95 SNA

RP 227.15 LAP .61 LOP 68.73 VP 21.656 GAP .51AZP 98.68 TAL 2.00 TAP

RC 235.874 GL 61.57 GP -48.16 ZAL 90.6] 2AP 66.85 ET6 150.65 ZAE 89.82 ETE

PLANETOCENTR|C CONIC

C3 31.020 VHL 5.570 DLA 49.00 RAL 514.24 RAD 6647.4 VEL 12.286 PTH 7.22 VHP 5.254 DPA "66.82

LNCH AZNTH LNCH TIME L-| TIN( |NJ LAT IN] LONG |NJ RT ASC |NJ AZNTH IN] T|N( POC$T T|M

48.16 5 22 $4 4576.94 -21.79 212,15 203.92 44.96 6 38 53 3578.9

48.16 5 22 54 457S.94 -2].79 212.15 203.92 44.96 6 $8 53 5578.9

48.16 $ 22 $4 4578,94 -2|.79 212.15 203.92 44.96 6 38 53 3578.9

48.16 5 22 $4 4576.94 -21.79 212.15 203.92 44.96 6 38 53 3578.9

48.16 5 22 54 4570,94 -21.79 252.15 203.92 44.96 6 38 53 3578.9

48.16 S 22 34 4578.94 -21.79 212.15 203.92 44.96 6 38 53 5576.9

48.16 5 2254 4578.94 -21.79 212.15 203.92 44.96 6 58 55 3578.9

DIFFERENTIAL CDRRECTIONS MID-COURSE EXECUTION ACCURACY

]DE 5,0464 TRA-l.1430 TC5-5.5539 BAU 1.9255 5GT 6757,] 5GR 5269.6 SG3 268.0

EARTH TO MARS

189.46 ECC .19905 |NC 8.6986 Vl 29.558

177.93 RCA 151.75 APO 227.17 V2 24.215

180.70 ZAC 53.78 ETC 275.05 LVI 31.90

RAP 330,08 ECC 1.5105

IN] 2 LAT |NJ 2 LONG

-57,89 191.17

-37.89 191.17

-57.89 t91.17

"37.89 lg1.17

-37,89 191.17

"37.09 191.t7

-37.8g 191.17

ORBIT DETERMINATION ACCURACY

ST 261.0 SR 135.1 SS 59.7

ROE 2.6267 RRA .DO4| RC)-!.6643 FAU .OSt2O RRT .9627 RRF .9888 RTF ._,50 CRT .9946 CR$ -.9968 C|T -.9604

F0E 2.5542 FRA .2739 FC3-1.4290 BSP 12257 SG6 7515.3 R23 .3587 RI3 .9326 LSA 299.6 NS4 14.6 68A .!

DOE 5.6091 6RA 1.1431 6C$ 3.914T FSP 491 6GI 7472.1 SG2 804.6 THA 25.43 ELi 293.7 EL2 12.5 ALF 27.30

LAUNCH OATE JUN 4 1971 FLIGHT T|NE 272.00 ARRIVAL DATE MAR 2 1972

HEL]OCENTRIC CON|C

RL 151.76 LAL .OO

RP 230.61 LAP .69

RC 25g.585 GL "63.19

PLANETOCENTRIE CON|C

C3 36.457 VHL 6.056

LNCH AZNTH LMCH T|NE

38.31 22 12 16

38.31 22 12 16

38.31 22 12 16

$8.$1 22 12 16

38.31 22 12 16

38.31 22 12 16

38.31 22 12 16

OIFFERENT|AL CCRRECTION$

TDE-1.9669 TRA 3.5622 TC3-3.5786 BAU 1.8360

ROE -.0197 RRA-1.4300 RE3 1.1829 FAU .U7607

FDE .8447 FRA 2.1911 FC3-1.6075 BSP 14053

809 !.9670 ERA 3.8385 BC3 3.7691FSP T04

DISTANCE 612.221 EARTH TO MARS

LOL 252.75 VL 52.479 GAL -.49 AZL 99.55 HCA 185.37 9MA 191.20 ECC .20643 INC 9.5475 V| 29.356

LOP 76.04 VP 21.374 GAP -.64 AZP 80.49 TAL $57.11 TAP 182.47 RCA 151.73 APO 230.67 V2 23.646

GP 39.52 ZAL 95.01 ZAP 57.88 ETS 210.59 ZAE 93.69 ETE 185.9l ZAC 140.86 ETC 277.52 LV| -50.03

DLA -56.gl RAL 34.75 RAD 6649.4 VEL 12.503 PTH 7.39 VHP 4.607 DPA 17.66 RAP 290.32 ECC 1.5997

L-| T|ME |NJ LAT IN] LONG IN] RT A$C IN] AZMTH |NJ T|ME POC$T TIM ]NJ 2 LAT IN] 2 LONG

2041.13 22.10 55.11 269.40 ]43.90 22 46 ]7 1041.2 41.10 37.07

2041.15 22.10 55.11 289.40 143.90 22 46 17 1041.2 41.10 37.07

2041.15 22.10 55.11 289.40 143.90 22 46 17 1041.2 41.10 37.07

2041.15 22.10 55.11 289.40 143.90 22 46 17 1041.2 41.t0 37.07

2041.15 22.10 55.11 289.40 ]43.90 22 46 17 1041.2 41.10 37.07

2041.15 22,10 55.11 289.40 ]43,90 22 46 ]? ]041.2 41.10 37.07

2041,15 22,10 55.11 269.40 143.90 22 46 17 1041.2 4t.10 37.07

MID-COURSE EXECUT|ON ACCURACY ORB|T DETERM|NATION ACCURACY

SGT 77?9.0 SGR 2867.3 SG5 385.6 ST 131.9 SR 57.4 SS 27.8

RRT -.9655 RRF -.9849 RTF .90B1 CRT -.6883 CRS .8332 CST -.1723

SGB 8290.6 R23 .3872 R13 -.9203 LSA 134.6 MSA 38.0 SSA .1

SG1 8260.7 SG2 703.6 THA 160.26 EL1 134.5 EL2 26.6 ALF 168.SI
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UNCH DATE JUN 4 liT! FLIGHT TIH( 2?4.00 ARRIVAL DATE MAR 4 IRT2

H[LIO¢EHTR|C CONIC OlDTANC[ 886.24| EARTH TO MARS

RL 181.?1 LAL .OD L_. 282.?S VL 32.480 GAL -.58 AZL 98.29 HCA t88.38 iRA 281.38 ECC .20752 ENC 8.2904 Vt 2i.351

_P 230,92 LAP .92 LOP 78.06 VP 21.347 GAP -.?8 AZP 8|.T8 TAL 358.80 TAP |82.98 RCA t$1.72 APO 231.07 V2 23.109

RC 262.161GL -50.17 GP 34.92 ZAL g8,DS ZAP 54.69 [T$ 209.08 ZA( 81.91 (T[ 186.30 ZAC 138.32 [TC 276.77 LVI -45.92

PLAH_TO¢ENTRtC CONIC

C3 30.0?? VHL S.404 OLA "53,49 RAb 29.57 RAO 6647.0 V[L 12.248 PTH 7.19 VHP 4.308 DR A |3.13 RAP 299.20 ECC 1.4950

LNCH AZNTH LNCH T|RE L*| T|H( INJ LAY INJ LONG |NJ RT ASC INJ AZNTH ZNJ T|M( POCST TIN |NJ 2 LAT |NJ Z LONG

42.80 22 3 2! |gU.|D 23.68 48.87 280.62 139.48 22 38 9 988.1 41.18 29.73

42,50 22 3 21 1968.10 23.68 48.87 200.62 139.48 22 36 9 988.! 41.16 20.73

42.50 22 3 2! 1968.10 23.68 48.87 280.62 239,48 22 38 8 268.! 4|.!8 28.73

42.50 22 3 2! 1968.10 23.68 48.87 280.62 139.48 22 36 9 988.1 41.16 28.73

42.50 22 3 21 1968.10 23.68 48.87 280.62 139.45 22 35 9 968.1 41.16 28.73

42.50 22 3 21 196a.|0 23,68 48,87 280,62 139.48 22 36 9 981.| 4).|6 28.73

42.50 22 3 21 1968.t0 23.68 48.87 280,62 139.48 22 38 9 988.1 41.16 28.73

O[FF[RENT I AL CCIRR[CT|ONIS H|D-COURSE EXECUTION ACCURACY O_B|T DETERMINATION ACCURACY

TDE-2.OD?2 TRA 3.4334 TC3-4.2892 8AU 1.7915 8GT 7946,4 SGR 2549.9 SG3 467.t ST |41.0 SR 33.t SS 28.2

ROE ,0987 RRA-l.2384 RE3 1.2053 FAU .08793 RRT -.969| RRF -.9880 RTF .9112 CRT -,7545 CRS .8382 CST -.2746

FOE .5913 FRA 2.6282 FC3-2.8310 9SP 14259 808 8344.6 223 .3992 213 -.9271 LSA 243,5 MSA 34.3 SSA .2

BD[ 2.0695 8RA 3.8499 8C3 4,4554 FSP 651 881 8320.9 SG2 626.2 THA 192.69 ELI I43,3 [L2 21,4 ALF 169.73

LAUNCH DATE JUN • 1971 FLIGHT TIME 2?9.00 ARRIVAL DATE MAR 6 1972

H(L|OCCNTRIC CON|C OISTANC[ 820.254 EARTH TO MARS

RL [51.70 LAL .00 LOL 20|.75 VL $2.S01GAL -.6? AZL g7.38 HEA 187,38 8MA 181.$9 ECC .20821 INC ?.3?82 V| 29.359

RP 231.37 LAP .08 LOP 80.0? YP 21.3|9 GAP -.91 AZP 82,68 TAL $56.08 TAP 183.47 RCA t$1.?0 APO 231.48 V2 23.769

RC 284.770 GL -$4.93 GP 3|.tO ZAL D?.08 ZAP 32.11ET$ 287.43 ZA[ 80.35 ET( 186.44 2AC 152.53 ETC 276°34 LVI -42.53

PLAN(TOCENTRIC CONIC

C3 26.071 VHL $.|04

LNCH AZNTH LNCH TIH[

44.41 22 18

46.48 22 |S

46,48 22 14

41.48 22 1S

46,48 22 IS

46.48 22 10

46.48 22 IS

DIFFERENTIAL CCRRECTIONI

7.86 VHP 4.118 DPA 9.40 RAp 300.07 ECC 1.4291

INJ LONG INJ RT ASC INJ AZMTH INJ T|HE POCST TIH )NJ 2 LAT |NJ 2 LONG

42.9? 273.94 835.50 28 33 3 904.9 40.41 21.32

42,97 273.94 139,50 22 33 3 904.9 40.41 21.32

42.9? 273.94 t$5.50 22 $3 3 904.9 40.41 21.32

42.97 2?3.94 135.50 22 $3 3 904.9 40,41 21.32

42.9? 273.94 135.50 22 33 3 904.9 40.41 21.32

42,87 273.94 135.50 22 33 3 904.9 40.41 21.32

42,8? 2?3.94 |35,50 22 33 3 904.9 40.4| 2t.32

HID-COURSE [XECUTION ACCURACY OR|IT DETERMINATION ACCURACY

DLA "90.31RAL 28.01 RAD 6645.4 V[L 12.084 PTH

L-| TIN[ IN| LAT

1904.97 24.$3

1904.9? 24.33

1904.97 24.35

1904.87 24.35

1904.97 24,33

1904,e? 24,35

1984.97 84.33

YDE-2.D4D? TR4 3.3318 TC)-4.IDS! 8AU t.TDIt

ROE .1302 RRA-|.ORS4 RC3 1.2D$4 PAU .D9888

FOE .4442 FRA 2.D|05 FC3-3,2|70 lip 14244

802 2.0532 BRA 3.3125 8C3 5.1100 FDP 942

LAUNCH DATE JUN 4 1071

HELIOCENTRIC CON|¢

RL 191.78 LAL .OO

RP 23|.70 LAP ,07

RC 197.349 GL "31.|2

PLAH2TO¢ENTRIC CONIC

C3 73,301 YHL 4.038

_CH AZHTH LNCH TIME

SO.OD £| 34 24

90.22 22 3 4|

SO.I2 22 3 41

1D.22 21 3 4|

SO.If El ) 41

D0,22 II ) 4!

S0.22 22 3 AS

8GT 8089.9 $GR 2272.6 883 $2?,? ST |45.0 DR 29.7 88 2R.G

RR7 -,8992 RRF -,8889 RTF ,2227 CRT ",7225 CR8 .140d CST ".3358

$GE 0404,$ 223 .3909 218 -,2298 LIA |47.3 H|A 32.3 IIA .I

$G| 8305,4 RG2 089,9THA tG4,?O EL| 146.9 EL2 |T.9 ALF 170.92

FLIGHT TIME 278,00 ARRIVAL OAT( HAR 8 liT!

DIITANC[ 824.273 EARTh TO MAR1

L_. lll.?l VL $2.$12 GAL ".7? AZL 98.69 HCA 118.$9 IHA lll.?l ECE .|OR|2 INC R.8070 Vt |0.S88

LOP ll,OI VP 2|,!11 GAP "|.05 AZP 83.30 TAL $6$,|? TAP lit,iT RCA |it,iS APO 231,90 V2 23,730

GP l?.ll 2AL il,Ql lAP $0,00 [T8 205,8? ZA[ 7i,29 ET[ tli.4i ZAC Ilt. Sl [TC 2?l,Oi LV| -Sl.?l

81Fe[R[NTIAL CO_RECT|ONI

TO[-I,IIDO TAA 3,3032 TCS-|.lill IAU I.TTI|

ROt ,1404 RflA ".l?|l RC3 t,|T4$ PAU .tOlll

P02 .STIR FRA |.|313 _CS"|.?llt lip I4SOO

802 |.Silo IRA _.4440 IC3 |.Ill4 _lP |Oil

LAUNCh DATE JUN 4 |iT|

OLA -47,41RAL 25.80 HAD 8944.$ VEL It,iT4 PTH 9,97 VHP $,997 OPA G.33 RAP 300,92 ECC t.384t

L-I TIME INJ LAY INJ LONG |NJ RT A$C INJ AZHTH INJ TIME PO COT TIM INJ 2 LATINJ 2 LOnG

lll|.O3 II.il 40,75 244,00 133.45 22 ID II RIl.l 37.53 IR.34

|IIT,I8 24.45 $?,4$ 2t2,78 t$t,}? 22 34 $} 040.0 3t._3 |4,?l

ll4?,18 24,45 3?,43 848.70 ISioi? 22 34 33 040.0 30,R3 I4,T|

ll4_.ll 14.43 3T.43 leO.TO l$I.tT Zl 34 33 040.0 30.23 14.73

1147,18 14,4| $7,43 2tl,?l |3|,27 22 )4 ]3 041,0 30,13 |4.?l

ll4?,ll 24,49 |7.43 2|8,?8 I3I.OT 22 34 35 340,0 30,t3 14,?l

1047,28 24.45 $?.43 288,Y0 |31,27 22 34 33 840.0 39,|3 I4.?|

RID*COURSE EXECUTION ACCURACY _qi|T DETERMINATION ACCURACY

IGT llll.l IGR JOLT.? IG} ITt.t IT t48,2 IS IY.O II ll.I

RRT -.llll RRF ".lliD RTW ._,Sl CRT -.81Y3 (ll .li74 LII -.llll

IGI 8471.4 R23 .|$}4 Rt) -.l|t| LIA I47.3 H|4 31.2 IIA .l

IG| 141t.D IGI |ll.t THA 111.]$ EL| |4t.l ELl ||.4 AlP |7|.28

FLIGHT ?IRE llD.O0

O||TAN¢[ Ill.ill

LOL tll.?l YL It,SiS GAL -,86 AlL 96.14 HCA 189.40 IHA

LOP 22.02 VP 8|.286 GAP "|.|8 AZP 23.24 TAL 355.08 TAP

GP I$.|8 IAL 88,10 lAP 49,24 (T8 204.40 Z{[ ??,82 [TE

OLA "44,?G RAL 2t,TO RAD 9848,| V[L tt,82G P?H 1.21VHP

L-i TIME INJ LAT

!018.74 13,30

|?14.98 14.20

1784.9R 24.20

I?24,$8 24.20

|794,81 24,20

1724.96 24.20

1794.96 24.20

HELIC_ENTRI¢ CONIC

RL |St,?R LAL ,00

RP 131.11 LAP |,00

RC III.DII GL "41.14

FLAkETO¢ENTRIC ¢ONIC

C3 E|,3|Q VHL 4,111

LNGH AZMTH LNCH TIM|

90,00 20 |1 |3

83.73 21 8 21

93.73 12 R 23

09.73 22 R 13

93.70 12 R 23

93.73 12 9 23

93.?$ 21 9 23

OIFFERENT|AL CERR[CTIONR

TDE-1.1932 TRA 3.2913 TC3-9.0607 IAU 1,7742

RDE .1323 RRA -.8064 RC$ 1.|2?G FAU .|0054

FOE .3?32 FRA $,308| FC3-4._477 BSP |4871

6D[ 1.8579 BRA 3,4008 9C3 8,1880 FDP |083

ARRfVAL DA?[ mAR |D |971

EARTH TO HARt

|l|,il [CC ,IIDD4 |HE i,|443 Vl 11,311

|14.45 RCA |||.lR APO 232,3| V2 13.1t|

181,48 |A¢ ||6.R8 [TC 270,R2 LVl =3?,4|

3,||G DPA 3,Y| RAP 301.73 [CC |.3140

INJ LONG INJ RT A8C INJ AZHTH INJ TIH[ PO CI? TIH INJ 2 LATINJ 2 LONG

41.89 254,24 I$R.12 20 $0 $1 |D85,7 30,33 30.27

32,22 284.T5 12R,RR 22 $9 tO ?95,0 37,14 0,14

32,21 284,T5 t2e.ee 22 32 |e 7R5.0 37.e4 e.R4

32.21 204.75 |28,80 22 32 |D 785.0 3?.04 1.14

32,22 264,75 228,88 22 32 18 ?95,0 3?,84 1,14

52,2| 264,TS |28,$R 22 32 |D ?85,0 37.94 8,84

32.21 E64.75 128.88 22 38 t$ 795,0 37,84 8,84

HZD-COURD[ EXECUTION ACCURACY ORDXT D[T[RHIHATION ACCURACY

$GT 8340.3 IGR 1870.? 803 803.9 IT 143.4 $R 24.6 $$ 30.3

RRT -,9664 RRF -.9892 RTF ,226? CRT -,8322 CR8 ,825? CST -.3758

8G8 9595.$ R23 .34g$ 213 -,2302 LSA |45.3 MSA 3_.9 $$A .8

801 8542,4 SG2 470.3 THA 287.74 EL1 244.8 EL2 13.5 _LF [71,80

|694



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 5 19?1

HELIOCENTRIC CONIC

RL 151,79 LAL ,00

RP 206,87 LAP -I.R3

RC 58.203 EL -ID,68

PLANETOCENTRIC CONIC

CS 38,872 VHL 8.235

LNCH AZNTH LNCN TIN[

5O.OO 14 T 22

6O.OD IS 15 40

70.00 16 42 34

90.00 18 2S 31

90.00 20 S 30

100.00 81 9 23

FLIGHT TIN[ 82.00 ARmIVAL DATE AUG 21 1971

DISTANCE 2)4.85? EARTH TO MARS

LOL 2S3.?| VL 35.275 GAL 3.35 AZL 91.92 HCA ?3.23 8MA 283.0! ECC .4_827 INC 1,9151 V| 29.$S4

LOP 328.93 VP 27.901 GAP t2.1g AZP 90.5S TAL 11.34 TAP 84.57 RCA 150.go APO 375.13 V2 29.473

GP -1.89 ZAL 72.82 ZAP 176,14 ETS 209.43 ZAE 169.35 ETE 15.65 ZAC 97.3T ETC 278.83 LVI -17.43

OLA -22.98 RAL 332.43 RAO 6650.3 VEL 12.sgg PTM 7.46 VMP ID.9Ol DPA -17.19 RAP 327.18 ECC 1.6397

L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZNTM INJ TIME PO CST TIM INJ 2 LAT IkJ 2 LONG

2828.80 -23.38 61.47 198.48 132,71 14 54 31 1029.6 -5.52 64.55

2647.94 "1T.23 TO.S4 203.91 127.01 15 59 48 1647.9 "1.48 S2.DG

2392,4? -11.26 5A.10 208.19 122.46 17 22 26 1392.5 2.61 34.44

2067,16 -6.31 32,39 211.18 llg,24 ]g O 58 t067.2 6,06 11.98

1747.90 -4.21 10.06 212.33 117.99 20 34 38 747.9 7.$4 349.20

1541.63 -6.31 353.76 211.18 119.24 21 35 4 541.6 6.06 339.24
110.00 21 42 O 1438.29 -11.26

D|FFERENTIAL CGIRECTION8

TOE -.23R1 TRA -,6790 TC3 .1128 BAU .0633

ROE -.564? RRA .2118 RC3 .0460 FAU .03338

FOE ".0304 FRA .2919 FCS ".7433 88P 803

9DE ,620! BRA .7112 6C3 .1218 FGP gS

343.02 208.19 122,46 22 6 0 43g.3 2.61 $23.36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 731.1 8DR 563.3 883 84,0 8T 15,6 SR 26,1 86 4.S

RRT -.0318 RRF .0419 RTF -.4321 CRT .6718 CRS -.3989 CST .3796

8GB 922.9 R23 -.0066 R13 .4529 LSA 28.5 NSA II.4 SSA 1.2

8GI 731,7 SG2 562.6 THA 176.56 ELI 28.5 EL2 10.6 ALF 64,47

LAUNCH DATE JUN 5 1971 FLIGHT TIME 84.00 ARRIVAL DATE AUG 28 1971

HELI_ENTRI¢ CONIC DISTANCE 236.847 EARTH TO MARS

RL 151.78 LAL .00 LOL 253.71 VL 35.08! GAL 3.37 AZL 91.90 HCA 74.50 SMA 255.13 ECC .40865 IMC 1.8968 V1 29.$54

RP 206.62 LAP -|.83 LOP 328.20 YP 27,626 GAP 21.6A AZP 90.51 TAL 11,63 TAP 86.13 RCA 150.88 APO 339.38 V2 26.4?R

RC 58.807 GL -11.|0 GP -I.D3 ZAL 72.4! ZAP 175.22 ET8 203.97 ZAE 168.81 ETE 14.21 ZAC 97.28 ETC 278.88 LVI -!?.95
PLANETOCENTRIC CONIC

C3 36.221 VHL 6.018

LNCH AZNTH LNCH TIME

SO.O0 14 7 39

6D.OD IS 16 3S

TO.DO 16 44 22

SO.GO 19 29 29

DLA -23.3ANAL 332.09 RAD 8649.3 VEL 12.495 PTH 7.38 VHP 10.514 DPA -17.14 RAP $27.45 [CC 1.9981

L-! TIME INJ LAT INJ LONG INJ RT A8C ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2804.14 -22.17 80.20 197.18 133.24 14 54 23 1804.1 -4.24 63.4?

2620.82 -16,13 88.12 202.61 127,45 16 D l| 1620.8 -.26 50.77

2362.?S -lO.17 32.49 206.91 122.78 17 23 44 1362.T 3.74 32.88

2033.72 -S.2D 30.54 209.93 119.44 19 3 23 1033.7 7.17 10.02

90,00 20 9 14 17t2.04 -3.06 8,05 211.1! 118.13 20 37 46 712.0 8.86 347.16

lOG.GO 21 12 21 1508.19 -5.20 391.90 209.93 !19.44 21 37 30 508.2 7.17 331.30

110.00 21 43 48 1409.57 -lO.I? 341.4| 206.91 122.78 22 ? l? 409.6 3.74 321.80

DIFFERENT/AL CO_RECTIONI MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2446 TRA -,6882 TC3 .I3|0 BAU .0879 8GT 748,9 8DR 570,4 883 90,8 ST 13.7 8R 26,5 88 4.7

RD[ -.5521RRA ,8081RC3 ,O4ll VAU ,034T8 flRT -,0339 RRF ,0453 RTF ",4639 CRT ,6639 CR6 ".454| CtT .3286

FD[ -,0384 FRA .2|84 FCI ".ill2 lip 048 2G8 041,4 R23 -.0060 RI3 .4648 LSA 26.9 MGA 11.6 8SA 1.6

BDE .608| IRA .6998 IC8 .|897 FIF 104 861 749,3 882 562,7 THA t76,S0 ELI 28.9 EL2 10.8 ALF 64,60

LAUNCH DATE JUN | 1871 PLIGHT T|N[ 66,00 ARRIVAL DATE AUG SO |D?l

HELIOCENTRIC CONIC OIITANC[ 232,271 EARTH TO MAR1

RL 151.78 LAL .00

RP 206,77 LAP "l,l|

RE SD,46! GL "11,31

PLANETOCENTRIC CONIC

CS $3.838 VML S.817

LNCH AZMTH LNCH TIME

SO,DO 14 ? 31

SO,DO IS I7 25

TO.DO ID 46 7

IO.O0 |l 32 3|

LCX. 2S3,?| VL 84,844 GAL 3.31 AZL 01,86 MCA 7|,77 IRA 248,|2 ECC ,3R2|4 |NC 1,8TI7 ¥I 29,304

LOP 826,4? VP 2?,368 GAP II,IO AZP 90.46 TAL l|,13 TAP 87,70 RCA 150,88 APO 345,58 V2 21.4ll

GP -1,|8 tAL 71.60 lAP 174,89 ETa 200.26 tAR 160,31 [TE It,SO ZAC 97,20 ETC 276.99 LVl "IT,IT

DLA "23.62 RAL 331,78 RAO 8816,| VEL 12.399 PTH 7.31 VMP !0.142 DPA "1?.10 RAP 327.?| ECC 1.3968

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTM INJ TIME PO CST TIM ZNJ 2 LAT INJ 2 LONG

27?2.24 -21.01 78.98 125.91 133.73 14 34 10 1779.2 "2.99 62.43

2584,23 -13.03 67.74 201.33 127.05 16 0 39 1594,2 .IS 49.S0

2333,44 "2.00 30.61 805,65 183,07 17 29 1 1333,4 4,$3 31.3i

2000,43 -4o08 El. TO 208°TI llt.lO 19 | S! lOeO,S 9o28 l,ll

|0,00 20 I) | IITI,|O -1.6| 8,03 t06,22 119.22 20 41 I $76.| 9.76 349.10

IOO.DO 21 I| 23 1474,6E "4,0| 5|0.07 208,7| |tO.t0 EI 39 58 474,9 8.26 522,52

lID.DO 21 45 34 1580,E6 -8.01 538.65 t05,63 123,07 22 S 54 580.3 i,O5 320,2R

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2401 TRA -.9579 TC3 ,1507 8AU .07|0 8GT 766,2 |DR 577.| |G3 87.R ST IS.S IR 29.8 IS 9.0

R0[ ",$401RRA ,IDOl RC3 .0lit FAD *03123 RRT ",0363 RRF ,U4II RTf "*',if CRT ,6ill Ctl -,SOG4 Cll .Ills

F0[ ".0461 FRA ,SORT FC5 -.IE?4 lip ITt 66B 156,3 RE5 ",00|1 RI5 ,4T67 LSA 28.2 MGA ll,I IIA ],2

I02 ,$913 IRA ,R874 8C5 ,ISll FIP ||4 6GI 711.9 882 3T6.3 THA 176,59 ELI 28,2 2L2 l|.O ALF i4,8|

LAUNCM OATE JUN 8 19?t FLIGHT TIME 68,00 ARRIVAL DATE SIP I IS?|

HELIOCENTRIC CONIC DISTANCE 241.696 EARTH TO MASt

RL 111,?1 LAL ,00 LOL |SS,T| VL 34,i30 8AL 3,|| AZL 9|,66 HCA 77,03 6MA 242,12 [CC ,57?02 INC 1,8908 VI 29.554

RP 208.?4 LAP -l.II LOP 330,?4 VP ET.128 GAP 20,57 AZP 90,42 TAL 12,88 TAP 88,26 RCA 130,$3 APO 335,40 V2 28,499

RE 60,233 8L -tt,51GP -R,O) ZAL TI,93 ZAP 173.26 ET8 |97,$4 ZAE t87,87 ET[ ll.?l ZAC g?.ll ETC 278.9T LVI -17,9T

PLANETO¢ENTRI¢ CONIC

C3 31.883 VHL S,630 DLA -24.05 RAL 831,32 RAO 6147,7 VEL 12.513 PTM ?.29 VHP 9,787 DPA -17,07 RAP 327.86 ECC 1.5218

LkCH AZMTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

SO.O0 14 7 SO 2784.9? -19.66 ??.82 184.66 |34.|7 14 55 83 1759.0 -I.77 61,41

60.00 18 18 11 2968.22 -13.93 66.41 200.08 128.21 16 0 58 1568,2 2.03 48,29

?0.00 96 4T 91 2304.61 -8.01 49.3? 204.42 123.31 17 26 15 |304.6 5.94 28.69

90.00 18 39 89 1967.41 -2.RT 96.88 207.52 ]18,72 Ig 8 23 867.4 9.34 6.29

90.00 20 I? 8 |640.13 ".?5 640.| |D.85 $43.02

100.00 2t 19 2? 1441.88 -2.27 441.g 9.34 32?.96

110.00 21 4? 17 1391.43 -8.DI 35|.4 5.84 319.75

OIFFERENT IAL CORRECTION6 ORBIT DETERMINATION ACCURACY

TOE -.232? TRA -.64?| TC3 .IT34 8AU .0769 8T ]6.0 8R 27.1 $S 5.S

ROE ".528? RRA .1953 RCS .0534 FAU .03?82 CRT ,69|7 CRS -.5598 CGT .2906

FOE -.0966 FRA .$140 FC3-1.0932 BtP 913 LSA 28.9 NGA 12.1 $SA 1.S

BDE .5?7? BRA .6759 6C3 .1014 FtP 124 ELI 28.4 EL2 11.2 ALF 88.09

4,04 208.76 118,27 20 44 24

546.24 207.52 11g.72 21 42 2g

338.28 204,42 123.31 22 g 49

MID-COURSE EXECUTICN ACCURACY

8GT 783.8 SGR 383.6 SG3 105.1

RRT ",0388 RRF *DS26 RTF -.4897

IGB g77.2 R23 -*0102 R13 .4897

881 ?84.5 SG2 582.6 THA 176.38

1695



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNC_ OAT[ JUM $ ll?l FLIGHT TIN[ 90.00 ARR/¥AL DATE SEP ) 1971

HELIOT[MTRIC CONIC

RL 151o78 LAL .00 L04. 2§3.?1VL

RP 206.71 LAP -l.eO LOP 332.00 VP

RC 11.050 GL -11,71 GP -2.09 ZAL

PLAN_TOCENTRIC CON|C

C3 29.759 VHL 5.455

LNCH AZNTH LNCH TIME

50.00 14 ? 59

60.00 15 16 52

?0.O0 16 49 31

80.OO 16 36 42

90.00 20 21 11

IOQ.O0 21 21 34

110.O0 21 48 58

DIFFERENTIAL COqRECTION8

TOE -,2241 TRA ".6363 TC3 .1942 BAU .0803

ROE -.5179 RRA .1001 RC3 .0554 FAU .03951

FD[ -.0669 FRA .3210 FC3-1.1493 BSP 957

BOB .5642 DRA .6641 DC3 .2019 FSP 137

DISTANCE 244.893 EARTH 70 HAR9

34.499 GAL 3.34 AZL 91.84 HCA 78.30 BMA 236.?0 (CC .36288 INC 1.8431 Vl 29.354

26.899 GAP 20.05 AZP 90.37 TAL 12.59 TAP 90.90 RC4 130.81AFO 322.60 V2 26.492

71.06 ZAP 172.24 ET3 195.67 ZAE 167.49 ETE 10.61ZAC 97.03 ETC 279.01LVI -17,67

OLA -24.41RAL 330.90 BAD 6649.9 VEL 12.235 PTH 7.18 VHP 9.446 OpA -17.05 RAP 328.20 (CC 1.4898

L-| TIME 1NJ LAT INJ LONG INJ RT 4SC INJ AZHTH ZNJ T_NE FO CST T|M INJ 2 LAT JNJ 2 LONG

2731.37 -18.74 76.70 193.45 134.57 14 53 31 1731.4 -.59 60.43

2542.85 -12.66 65.12 198.B6 12B.53 16 I 15 1542.9 3.15 47.04

22?6.33 -6.95 4T.87 203.22 123.52 17 27 26 1276.3 7.01 28,33

1934.64 -1.86 25.08 206.3? 119.61 19 10 5? 934.6 10.40 4,44

1604.13 .41 2.03 207.63 118.28 20 47 55 604,1 11.93 340.92

1409,11 -1.86 346.44 206.37 119.81 22 45 3 409.1 10.40 325.8!

1323.15 -6,93 336.79 203.22 123.52 22 11 1 323.1 ?.Ol 317.25

MID-COUR�( [XECU?10N ACCURACY

SGT 799.3 BGR 569.5 SG3 113.I

RRT -.0427 RRF .0363 RTF -.4977

BGB 993.2 R23 -_01U0 R13 .4988

6GI 600.1SG2 586.4 THA 176,07

L,:.UNCH DATE JUN S I971 FLIGMT TIHE 92.00

HEL|_[NTRIC CCNIC

RL 151.78 LAL .00

RP 206.69 LAP -1.80

RC 61.933 GL -11.8B

PLANETOCENTR|C CONIC

C3 29.014 VHL B.293

LNCH AZMTH LNCH TIME

50.00 14 7 56

60.00 15 19 29

70.00 16 Sl 10

80.00 IB 41 56

90.00 20 25 27

100,00 21 24 43

110.00 21BO 36

ORBZT DETERMINATION ACCURACY

5T 16.1 SR 27,4 SS 3.6

CRT .6429 CR3 -.6064 CBT ,2858

LSA 29.6 NSA 12.3 SSA 1.3

ELI 29.7 EL2 11.4 ALF 69.42

ARRIVAL DATE 6£P 3 I971

DISTANCE 247,639 EARTH TO MARS

LOL 253.71VL 34.269 GAL 3.34 AZL 91.83 HCA 79,57 SMA 231.88 [CC .34973 INC 1.8296 Vl 29.354

L_ 333.27 VP 26,68! GAP |9.84 AZP 90.33 TAL 12.94 TAP 62.52 RCA 130.78 APO 312.97 V2 26.499

GP -2.14 ZAL ?0.5? 2AP 171.20 ETB 194.15 ZA[ 167.17 ETE 9.58 ZAC 96.94 ETC 2?9.95 LVI -17.67

DLA -24.76 RAL 330.45 RAO BMB,2 V[L 12.164 PTH T.13 VHP 9.119 OPA -17.03 RAP 328.42 [CC 1.4610

L-i TIME INJ LAT INJ LONG INJ RT AGC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2708,49 -17,64 ?5.63 162.28 134.64 14 53 4 1708,5 .56 59.47

2518.18 -11.81 41,88 197.67 128.82 16 1 B? 1518.2 4.23 45.86

2249.69 -5.91 46.41 202.05 123.70 !? 29 39 1248.6 8.05 26.86

1909,20 -.76 23.29 205.24 119.85 19 I3 34 902.2 11,44 2,59

1568.11 1.5? .02 206.54 1t8.24 20 51 35 568.1 12.99 338.81

1376.67 -.76 344.66 205.24 119.85 21 47 40 3?6.? 11.44 323.95

129$.49 -5.91 335.33 202.05 123.70 22 12 12 295.5 8,05 315.78

OIFFERCNTIAL CCRRECTIONS

YDE -.2170 TRA -.6240 TCB .2195 BAU .0849

RDE -.5075 ARk ,1851RC3 ,OBT2 FAU ,04129

FOE -.0781FRA .3BRO FC3-I,2790 98P 987

90( .5519 BRA .6598 8C3 .2259 FIP 149

MIO-COURB[ EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 815.8 6GR 595.1BG3 121.7 ST 16.2 BR 27.? 31 5.9

RRT -.0446 RRF .0607 RTF -,5065 CRT .6360 CR3 -.6514 CBT .1373

BOB 1009.6 R23 -.0125 RIB .5098 LSA 30.1MBA 12.6 99A 1,4

6GI 816.7 BG2 593.G THA ITQ.04 ELI 29,9 EL2 11.6 ALF B9.BB

LAUNCH DATE JUN S 1971 FLIGHT TIME 24.00 ARRIVAL DATE $[8 7 1971

HELIOCENTRIC C_IC D||TANC( 250.715 EARTH TO MARS

NL 151.76 LAL .00 LOL 253,71 VL $4.140 GAL 3,BS AZL 91.B! HCA 60.64 IMA 227.55 [CC .33751 INC 1.6082 VI 29._54

RP 206.18 LAP "1,79 L_ 334,54 VP 20.4T7 SAP 19.04 AZP 00,29 TAL 13,30 TAP 94.11 RCA 150.75 APO 304.36 V2 26.496

RC 62.879 GL °i2.07

PLANET_EHTRIC CONIC

C3 26.437 VHL 5.142

LNCH AZNTH LNCH TIME L-I TIME IHJ LAT

50,00 14 ? 4? 2609.37 -16.57

90.00 15 20 2 2494.23 -10,79

70.00 16 52 45 2221.62 -4,06

80,00 18 45 4 I970,12 .32

90.00 20 26 53 1532.06 2.73

100.00 21 27 55 I344.59 .32

110,00 21 52 11 1269.44 -4,Bi

OIFFE_ ENT IAL COqRECTIONI

TDE ",2091 TEA -.BlSl TC3 .6433 |AU .BBB4

ROE -,4977 RR4 ,180_ Be3 .0507 _AU .04319

FOE -.0903 FBA .3349 FC3-1,4143 BBP toll

60[ .5399 ERA .6417 BC3 ,2502 FIP 163

GP -2.20 ZAL 70.06 ZAP 170.14 ETB 192.94 ZAE 166.9I ETE 6.60 ZAC 96.85 ETC 279.06 LVl -17.69

DLA -25.11 HAL 329,90 RAO BB45.B V[L 12.099 PTH T,OB VHP 6.806 OPA -17,01 RAP 328.63 ECC 1.435I

|NJ LONG INJ RT ABE INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.9| 191.13 135.26 14 $2 34 1696,4 1.67 58,55

62.69 196.52 129.07 16 1 36 1494,2 5.28 44,70

44.98 200.92 123,84 17 29 4? 1221.6 9.05 25.42

21.53 204.15 119.89 IB 16 14 870.1 12.45 .74

358.01 205.49 119.16 20 55 25 532.1 14.05 336.6Y

342.90 204.15 119.86 21 50 20 344,6 12,45 322.11

333.90 B00.92 123.84 22 13 20 269,4 9.05 314,34

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 051.5 9GR BOO.4 903 130.9 ST 16.3 SR 27.9 SS 9.S

RRT -,0479 RRF ,UB54 RTr -._.92 CMT ,62Y$ (Hi -.ByZl L|l .u927

8GB 1025.6 R23 ",0140 RI3 .5196 LSA 30.3 MSk 12.0 $SA 1.4

BGI 032.5 502 519.0 THA I?|.BO ELl _0.1 EL2 I1,0 ALF 66.03

LAUNCH DATE JUN 5 IgT| FLIGHT TIME 96.00 ARRIVAL DATE SEP 9 1971

HELIOCEHTRIC CONIC

RL 131.70 LAL .OO L04. I|B.TI VL

k_ 206.6? LAP -I.T? LOP 339.91 VP

RC _3.898 GL -1|,24 OP "2.2B ZAL

PLANETOCENTRIC CONIC

C3 25.009 VHL 5.001

LNCH AZMTH LHCH TIME

5U,O0 14 T 34

6U.00 15 20 30

70,00 16 54 17

90.00 16 48 19

90.00 20 34 30

I00.00 21 31 10

110.00 21 93 44

DIFFERENTIAL CCRRECTION8

70[ -.2014 TRA -.6058 TC3 .2691BAU .0922

RD[ -.4863 RRA .1757 NC3 .0597 FAU ,04522

FOE -.1032 FRA .3416 FC3-1.5653 96P 1047

BOB .3262 BRA ,6308 BC3 .2756 FBP 179

DIITkNC[ |53.904 EARTH TO HAR9

33.B91GkL 3.3_ AZL 91,79 HCA B2,11 |HA 2_3.$T [CC .32613 INC ].?go9 Vl 2B.354

20.269 GAP IB.SS AZP 60,25 TAL 13.69 TAP 95,79 RCA 150.72 APO ZBB,61 v2 29.496

69.$3 ZAP IBg.O$ ET$ 161.66 ZAE IBB.72 ETE 7.B? ZAC 96.70 ETC 2rg.11LV! -17.64

OLA "25,46 RAL B29.50 RAO BB4S.O V[L 12,041PTH 7.03 VHP B.505 OPA -17.01

L'I TIME INJ LAT INJ LONG INJ RT ABC INJ AZMTH INJ TIM( PO CST TIM

2G69.03 -15.54 73.64 190.01 135.$6 14 SI 56 lEGS.0

2471.07 "9.76 et.54 195.39 129.29 16 l 41 1471.!

2195.31 -3.88 43.60 169,81 123,g6 17 30 53 1165,3

1838.46 1.40 Ig.80 203,0g 119.93 19 18 5? 638.5

1465.95 3.89 355,gB 204.4? 118.03 20 59 29 465.g

1312.93 1.40 341.17 203.09 1_g,83 21 53 3 312.g

1246,13 -3.88 332,52 lgg.81 123.g6 22 14 26 242.1

MIO-COURBE EXECUTION ACCURACY

$GT 846,S BGR 905.2 $G3 140.7

RRT -,0511RRF *0?03 RTP -.5275

3GB 1040.7 R23 -.0154 R13 .52g0

$G1 B47,7 302 $03.6 TNA 175.75

RAR 528.83 ECC 1.4119

INJ 2 LAT INJ 2 LONG

2.74 57,66

6.29 43.5g

10.03 24,00

13.43 35B._1

15.05 334.51

13.43 320.2?

:0.03 312.g2

ORBIT D[TERNINATION ACCURACY

ST 16.3 6R 28.2 $S 6.7

CRT ,6183 CRS -.YZg5 CST .0519

L$A 30._ NSA t2.9 SSA 1.3

ELI 30.3 EL2 11,9 ALF G6.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE JUM 5 IR?I

HELIOCENTRIC CONIC

RL 151.78 LAL ,00

RP F08.68 L4P "1.78

RC 64.958 GL -12.40

PLANET_ENTflIC CONIC

C3 23.716 VML 4,670

LNCN AZNTN LNCM TIRE

50.00 14 7 17

60.GO IS tO 53

TO.OO IQ 55 46

FLIGHT TIN[ 50.00 ARRIVAL GATE SIP 11 1971

DISTANC( 257.193 (ARTN TO MARS

LOL 253.71 VL 35.8S2 GAL 3,36 AZL 81.?T H(A 83.30 SMA 220.18 (CC .31555 INC 1.?737 VI

LOP 337.08 VP 26.105 GAP 18.07 AZP g0.20 TAL 14.05 TAP 97.43 RCA 150.69 APO 289.64 V2

GP -2.52 ZAL 88.02 ZAP 16?.97 ITS 191.15 ZAE |88.59 ETE 6.76 ZAC 96.68 (TC 279.14 LV!

OLA -25.00 RAL 329.00 RAD 6844.5 V[L 11.987 PTH 6.98 VNP 8.218 OPA -IT.OI RAP 529.01

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN [NJ 2 LAT

2S44.50 -14,54 72.71 188.93 135.82 14 51 21 1644,5 5.7?

2448.72 -8.83 60.45 194.30 129.48 16 1 42 1448.? 7.27

8189,76 -2.91 42.2? 198.74 124.04 17 31 55 116g.8 I0.97

[CC

IN,/

29.354

28.498

-17.62

1.3908

Z LONG

58.80

42.50

22.62

80.00 18 51 35 1507.25 2.45

90.00 20 39 21 1459,73 5,05

100.00 81 84 2? 1281.?2 2.45

It0.00 21 55 18 1216,58 -2,91

DIFFERENTIAL CCRRECTION6

TOE -.1936 TRA ".5859 TC3 .2858 BAU .og5?

ROE -.4795 RRA o1712 RC3 .0603 FAU .04738

FOE -.1174 FRA .3480 FC3-1.7297 BSP 1080

ODE .5171 8RA .6200 BC3 .3019 FSP 194

18.08 202,07 119.77 19 21 43 807,2 14.38 357,05

353.95 203,50 117,86 21 3 40 439.7 18.05 332,35

339,45 202,07 119,?? 21 55 40 281,? 14.38 318.45

331.18 198,74 124.04 22 15 28 215.6 10.97 311.54

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 861,0 8GR 809.7 8G5 15|,2 8T lS,3 5R 28,4 58 7.1

RRT -,0548 RRF .0756 RTF -.5362 CRT .6086 CR5 -.7632 CST .0129

$GB 1055,0 R23 -.0170 R13 .5379 LSA 30.8 MSA 13,1 SSA 1.5

SGI 862.2 $02 607.9 THA 175.57 ELI 30.5 EL2 12.1 ALF 68.89

LAUNCH OAT[ JUN S 1971 FLIGHT TIME 100,00 ARRIVAL DATE SEP 13 1971

HELIOCENTRIC CCNIC DISTANCE 280.571 EARTH TO MARS

RL 151.70 LAL .00 LOL 253.71 VL 33,722 GAL 3.37 AZL 91.78 HCA 84,65 5NA 216,99 ECC .30589 INC 1.7566 Vl 29.354

RP 208.70 LAP -1,75 LOP 558.35 VP 25,933 GAP t7.60 kip g0.t6 TAL 14.44 TAP 99.09 RCA 130,66 APO 283.32 V2 25.494

RC 66.082 GL -12.55 GP -2,39 2AL 68,48 ZAP 166,85 ETS 1g0.47 ZA[ 188.54 ETE 5.88 ZAC 96.59 ETC 279.17 LVI -17.58

PLANETOCENTRIC CONIC

C3 22.545 VML 4.748 DLA -26.13 RAL 328.49 RAD 8544.0 VEL 11.939 PTH 6.94 VHP ?.538 DPA -17.05 RAP 529.17 ECC 1.5710

LNCM AZMTM LNCN TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTN INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

50.00 14 6 54 8624,78 -13,58 71.83 187.87 136.05 14 50 39 1624,5 4,76 55,97

SO.DO 15 21 12 2427.17 -7.89 59.39 193.23 129,65 16 I 59 1427.2 8.20 41.49

70.00 16 S? 11 2144.96 -1.98 40,g? 197,89 124.10 17 32 56 1145.0 11,87 21.87

80.00 18 54 55 1776.45 3,49 16.39 201.08 119.67 19 24 32 776.4 15.31 355.28

90.00 20 44 27 1423.23 6,20 351.89 202,57 117,65 21 8 10 425,2 17.03 330.10

100.00 21 37 47 1250.92 3.49 337.76 201.05 !19.67 21 58 38 250.9 15.31 318.55

110.00 21 56 37 1191,77 -1,96 329.89 197.69 124,10 22 18 29 191.8 11.87 310.19

DIFFERENTIAL CCRRECTJON8 MID-COURSE EXECUTION ACCURACY OPB|T DCTERN|NATION ACCURACY

TOE -.1755 TRA -.5758 TC3 .3414 OAU ,1045 8GT 085.4 SGR 613.9 583 I82.3 ST 15.7 5R 25.8 SS 7.S

ROE -.4712 RRA .1589 RE3 ,0803 FAU ,04962 RRT -,0650 RRF .0814 RTF -.3877 CRT ,5823 CR5 -.7905 CST .0017

FOE -.1318 FRA .5554 FC5-1,9058 BSP 979 SOB 1061.0 823 -.0077 813 .5694 LSA 30.8 NSA 13.1 $SA 1.8

BDE .5028 8RA .5994 8C3 .3487 FSP 213 50! 867.2 802 611.3 THA 174.74 ELI 30.4 EL2 12.1ALF S8.76

LAUNCH DATE JUN 5 1871 FLIGHT TZN[ 102.00 ARRIVAL DATE 8[P 15 1971

HELI¢_:ENTRIC CONIC DISTANCE 254.027 EARTH TO N485

RL 151.?5 LAL ,DO LOL 255.71 VL 33,800 GAL 3.38 AZL 91.74 HCA 85,92 8HA 214,12 [¢C .29655 INC 1.7395 Vl 28.354

NP FOS.YZ LAP -1.74 LOP 339.82 VP 25.772 GAP 17,14 AZP 90.12 TAL 14.83 TAP 100,73 RCA 150.65 APO 277.61 V2 28.491

RC 87.255 GL -12.68 GP -2.48 ZAL 67.98 ZAP 165.71 [T5 189.90 ZA[ 166,55 ET[ 5.00 ZAC 96.50 EYC 279.19 LVI -17.55

PLANETO¢ENYNIC CONIC

C$ 21.478 VHL 4.634 OLA -28.45 RAL 327.98 RAO 8543.5 VEL 11.894 PTH 6.90 VHP 7.871DPA -17.05 RAP 329.32 ECC 1.3585

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 14 8 88 2805,97 -|2.85 ?|.00 188,85 136,28 14 48 54 1806,0 5.71 55,15

80,00 IS 81 28 2408.5i -8,59 90.39 192,20 128,79 15 t 33 1406.6 5,10 40.44

70.00 15 58 32 2121,00 -!,05 39,72 196.$8 124,14 17 33 53 1121,1 12,74 15.55

80,00 18 55 15 1741,25 4.51 14.72 200,14 1t9.55 15 27 23 746,3 18.20 353.4?

80.00 20 48 45 138i.57 T,51 349.82 201.69 117.35 21 12 55 506,5 17.99 327.i3

100.00 21 41 O 12R0,75 4.51 335.09 200.14 119.55 22 I 29 220.5 16,20 314,$3

110,00 21 57 95 1147.50 -1,0| 325,84 198.68 124.14 22 17 25 157,9 12,74 305.05

DIFFERENT I AL CCRRECTION8 HI D-COURSE [XCCUT|ON ACCURACY 08117 OETERNINATION ACCURACY

TD[ *,1785 TRA -.5702 TC3 .35|2 IAU .10|2 SOT 8i1.8 5OR i17,7 SO3 IT4.3 IT 15.t IR 28,1 ll l,|

ROE -,4835 RRA ,ll|i RC3 .0559 FAD .05|11 RRT -.0555 RRF .UITS RTF -,!,vSG CRT ,5789 CNI ".1192 ClT -.UII7

FOE -.1457 FRA ,3508 FC3-t,tOO3 I|P 1058 |GO 1072,5 R23 ".0144 RI3 ,5570 LIA 31,2 N|A 15.3 28A 1,i

502 .4543 IRA ,3529 IC3 ,3183 FIP 23| IGI 513,7 282 515.0 THA 174,52 ELI 30.S EL2 12.2 ALF II.?l

LAUNCH OAT[ JUN 5 1571 FLIGHT TIME 104,00 ARRIVAL OAT[ SIP 17 IS71

OIlTANC[ 257.554 (ART_

3.30 AZL gl,72 HCA 57,19 5NA |1|,50 [CC .20500 INC

16,58 AZP RO.O$ TAL 15,22 TAP 102.40 RCA 150,$9 APO

8?,44 ZAP 164,54 [T5 189,40 ZA[ 155,83 [TE 4.11ZAC 98.42 ETC

MELIOC[NTRI¢ CONIC

RL 151.75 LAL .00 LOt. 133*?| VL 33,481 GAL

RP 208,?S LAP "1,72 LOP 540,59 VP 25,619 GAP

RC 58.S02 GL -12.82 GP -2.53 ZAL

PLAN[TOCENTRI¢ CONIC

¢3 20.$10

LNCM AZMTM

50.00

60.00

TO MARS

t,7228 Vl 25,354

2?2.42 V2 21,417

278.21 LVI -IF,50

VML 4.528 OLA "28,?3 RAL 327.48 RAD 8643.1 V[L 11,854 PTH 8.5T VNP T.415 DPA -!?.05 RAP 329.44 £CC 1.5375

LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A$C [NJ AZNTN |NJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

14 5 58 2588,08 -11,?? ?0.21 185.85 136.44 _4 48 8 1585.0 5,80 54.42

15 21 36 |388.83 -$.13 $?,44 191,21 129.51 18 I 23 1366.8 g.95 39,4?

70,00 tl 58 48 2095,tD ".17 30,52 195.71 124,15 1T 34 46

80.00 19 I 59 1?16.11 5.50 t3,0G !89.22 !t9,39 15 30 18

90.00 FO 15 52 1349.42 8,52 347.70 200,85 117,07 21 15 2

100.00 21 44 31 1181.14 5,S0 334,48 IGg,22 119,39 22 4 22

110,00 81 59 14 1144,82 -,1? 32?,44 198,71 124,15 22 18 15

OIFFER[NT|AL CCRRE¢T|ON8 RID-COURSE EXECUTION ACCURACY

TO[ ".1878 TRA -,5851 TC3 ,3845 |AU ,IOQQ SGT 696,0 5GR 821,1 8G3 187,2

ROE -.455? RRA ,1588 R¢3 ,0588 FAU ,054?3 RRT -,osg4 RRF ,0942 RTF -,5656

FOE -,1654 FRA .3680 F¢3-2,3103 B6P 1114 8GB 1090.2 823 -.0183 813 .5679

BOE ,4856 8RA .5881 8C3 ,3889 F6P 251 SOl 898,0 582 618,3 THA 174,75

1098.1 15,56 15.69

716.7 17.08 551.88

349.4 18.$3 325.51

191.1 17.06 513.05

144,9 13.58 307.61

(_OIT DETERMINATION ACCURACY

8T 16.0 58 29.0 85 S.8

CRT .$71S CRS -,8454 CST -,0791

LSA 31.4 MSA 13,4 $SA I.?

ILl 30,7 EL2 12.4 ALF 68.g0
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUN S IIYI

NELIOCEHTR IC CCNIC

RL 151.71 LAL .DO LOL 2S3.71 VL

RP 20B.79 LAP -I.71 LOP 342.16 VP

RC 69.791 GL -12.94 GP -2.Gl ZAL

PLANrTO¢IrNTR I C CONIC

C3 19.629 VHL 4.430

LNCH AZNTH LNCH TINE

50.00 14 5 24

GO.DO 15 21 41

70. O0 ! ? O 59

eO.O0 19 5 4

90.00 21 I 42

IO0.OO 21 47 56

1 tO.DO 22 D 26

DIFFERENT [AL CORRECTIONS

TOE -.1627 TRA -.5555 TC3 .406! BAU ,1081

ROE -.4465 ERA .1551 RC3 .OSTO FAU .05751

FDE -.1850 FRA .3720 FC3-2.536T BSP 1158

BDE .4771 BRA .5767 DC3 .4120 FSP 272

LAUNCH DATE JUN S 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00

NP 206.84 LAP -1.69

RC TI.ISO GL -IS.D4

PLANETOCENTRIC CONIC

C3 18.825 VHL 4.359

LNCH AZNTN LNCH TIME

90.00 14 4 47

60.00 15 21 42

70.00 17 2 $

8O.OO 19 6 30

gO.DO 21 8 28

IOO.OO 21 31 22

110.00 22 ! 32

FLIGHT TIM( IOG.OO ARRIVAL DATE S(F 19 107i

DISTANCE 271.144 EARTH TO MARS

33.379 GAL 3.40 AZL 91.71MCA 88.45 SNA 209.15 ECC .28006 INC 1.7057 vl 29.354

V2 ?6.403

LVI -17.44

OLA -27,05 RAL 326.93 RAO 6642,7 VEL 11,617 PTH 6.84 VHP 7.169 OPA -17.13 RAP 329.55 ECC 1,3250

L-I TIME [NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TiME PO CST TIN INJ 2 LAT INJ 2 LONG

251'0.95 -10.92 69.47 194.91 136.60 14 48 15 ISTl.O 7.46 53.69

23U.04 -5.31 56,53 190.24 130.01 16 1 9 1368.0 10.76 36.54

2076.04 .ST 37.37 194.76 124.15 17 35 $6 1076.0 14.35 17.46

1687.64 6.47 |1.47 198.34 !19.21 19 33 12 687.6 17.66 349.92

1311.51 9,66 345.53 200.07 116.70 21 23 34 311.5 19.85 323.12

1162.11 6.47 332.84 198.34 11g.21 22 7 18 162.1 17.88 511.29

1122.86 .67 326.29 194.76 124.15 22 lg 9 122,9 14.35 306._8

25.474 GAP 16.25 AZP 90.05 TAL 15.60 TAP t04.06 RCA |50.58 APO 267.69

66.91 ZAP 163.36 [TS 168,96 ZAE 166.78 ETE 3.20 ZAC 98.55 [TC 279.22

MID-COURSE EXECUTION ACCURACY

SGT 908.6 SGR 624.3 SG3 200.8

RRT -.0729 RRF .1013 RTF -.5673

9GB 1102.4 R23 ".0236 R13 .5700

881 910.7 SG2 621.2 THA 174.63

FLIGHT TIME 109.00

DISTANCE 274.790

LCL 233.71VL 33.279 GAL 3.41 AZL 91.69 HCA 89.72 SMA

LOP 343.43 VP 23.337 GAP 15.62 AZP 90.01 TAL 15.99 TAP

GP -2.68 ZAL 66.39 ZAP 162.15 ET9 188.58 ZAE 167.01ETE

DLA -27.33 HAL 326.41 RAD 6642.3 VEL 11.783 PTH 6.81 VHP 6.932 DPA -17.[8

L-I TIN[ INJ LAT INJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CST TIM

2554.77 -10.12 10.77 183,98 136.74 14 4T 22 1554.6

2350.18 -4.53 SS.6? 189.31 130.09 16 0 52 1350.2

2054.95 1.47 36.27 193.85 124.13 17 36 21 1054,9

1659.25 ?.41 9.89 197.30 119.01 lg 36 9 65g.b

1272.37 10.67 343.27 199.34 116.27 21 29 40 272.4

I!33.72 7.4t 331.26 197.50 119.01 22 10 15 133,7

1101.77 1.47 325.t9 t93.85 124.13 22 19 54 101.8

ORBIT DETERMINATION ACCURkCY

ST 16,0 SR 29.2 SS 9.2

CRT .5642 CRS -.8635 CST -.1093

LSA 31,7 MSA 13,6 SSA 1,7

ELI 30,9 EL2 12.5 ALF 69.20

ARRIVAL DATE SEP 21 I_Tl

EARTH TO MARS

206.95 (CC .27267 iNC 1.6888 VI 29.354

lOS.T! RCA 150.52 APO 263.38 V2 26.4??

2.27 ZAC 96.2A ETC 279.23 LVI -17.38

RAP 529.63 ECC 1,3o98

INJ 2 LAT INJ 2 LONG

8.26 53.00

11.52 37.$5

15,09 16.28

18,67 348.18

20.7? 320.61

10.67 309.55

15,99 505.Z0

DIFFERENTIAL CORRECTIMll

TOE -.15TO TRA -.5472 TC3 .43_t BAU .1099

ROE -.441T RRA .1515 RC3 .0344 FAU ,0004G

FOE -.2048 FRA .3771 FC3"2.7817 09P 1190

BOE .4908 IRA .5178 0C3 .4330 FIR 290

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURA(Y

$GT 919.4 $GR 027.1 3G3 215.4 ST 16.0 SR 29,4 SS 9.0

RRT -.0773 RRF .1009 RTF -.5097 CRT .5552 CR$ -._011CST -.1554

8GB 1112.9 R23 -.0|74 RI3 .372T LSA 32._ MSA 13.T SSA 1.0

08| i2[.T OG| 023.0 THA !74.42 EL[ 31.0 EL2 12.0 ALF 09.91

LAUNCN DATE JUN 0 1971 FLIGHT TIME 110,00 ARRIVAL OAT[ OEP 25 IR71

NELIO(ENTRIC CONIC D[ITANC[ 270.407 EARTH TO NARS

NL 151.71 LAL ,00 LOt. 233.71 VL 35,100 GAL 3.42 AZL GI.I? HCA GO,OR INk 204.9T ECC .26500 INC 1,6719 vt 29,354

RP 206.90 LAP -|.17 LOP 344.70 vP 23.|07 GAP 19.41 AZP 09.97 TAL 10.37 TAR 107.30 RCA 130.49 APO 259.45 V2 26,470

RC 72.B17 GL -13.13 GP -|.?? ZAL 03,80 ZAP 100,92 [TI 188.24 2A[ 101.31ETE 1.20 ZAC 00.[5 rTC 2?9.23 kVl-17._t

PLANETO¢ENTRlC CONIC

C3 18.011 VML 4.E!4 0LA -87,10 RAL 3|1,19 RAO 114|,0 V[L 1[.7|| PTN 0,70 VHR 6,703 OPA -17.25 RAP 529.69 (CC 1,19r8

LNCM AZMTN LNCH TIME L'I T|NE [MJ LAT |NJ LONG [NJ RT Ale [NJ AZMTN INJ TINE PO CST TIN INJ 2 kkT [NJ ? LONG

lD.OD li 4 I R331.iT -9,30 18,11 [l$,0G 130,8l 14 40 20 1331,5 R,O2 57.11

So.0O IS II 31 2333.E0 -3.70 14,01 110,41 130.13 16 0 31 1333.5 12,24 3R.el

TO.D0 IY 3 I 2034,06 1,14 31.It lit.IT 124.00 I? 3? [ 1031,v ]5,_9 IS,15

80.30 10 t1 II [13[.|4 1,3| 8.34 Ill,TO 118,70 [g 39 O I)l,5 19,42 141,4r

lO.O0 II II 4 1231.21 II.[O 340,17 [tl. IO [[3.76 2[ 36 36 251,2 21,$9 $1_,93

IDO.O0 II 14 40 IlOl,O[ 0,32 Ill,T[ [10,?0 [18,?8 e2 13 14 [DG,{I [V,42 507.,4

liD.00 22 2 33 lOll.el !,|4 3|4.14 [Gl.I? 1|4,00 22 20 34 Pl,? 1_,_9 _UG,_?

DIFFERENTIAL CORR[CTIONI

YD[ -,151| TRA ".9319 fC3 *[Ill IAU ,llOI

lOC ".43|3 RflA ,tAll RC3 .0110 FAU .0lSll

FOE -.2293 FRA ,3052 FC3-3.0438 np 1Ill

00[ ,4000 IRA .Sill iC3 ,4ll0 rGF 3t1

MID"COURSE EXECUTION ACCURACY ORGIT DtTERMINAT|ON ACCUNA(_

IGT IlI.G I_ Iltol IG3 130,4 IT 11.0 5R _9,5 li lq.4

RRT -,OR|O RRF ,1|70 R?F ",:,IR CRT ,54_J {kb -,B_SI ¢tl ,t_PO

GG| II|[.I R23 ".03[2 RI3 ,3730 LSA 5_,_ MIA 1_.5 $|A t,I

IGt 13[,2 GG| GI|,? TNA [74,19 EL| 5|.I EL2 lZ.? ALF ?0,_4

LAUNCN OATE 4UN 0 ll/t FLIGHT TIME [[2,00 Ak_JVAL DATE IfP _5 I_?l

HELIOCENTRIC CONIC

IL I$1.Ti LAL ,00

RP 20S.RR LAP -I,I!

RC 73,950 GL "[3.22

PLANETOCENTRIC CONIC

C3 17,423 VHL 4.174

LNCN AZMTM LNCN TIRE

50.00 14 3 23

60.00 IS 21 21

?0.00 1? 4 1

90,O0 19 IS 22

90.00 21 29 2

tO0.O0 21 $8 14

110.00 22 S 27

OIRTANC[ 282.230 (Akr_ r@ MAm5

LOt,. 083,?| VL 33.000 GAL 3,43 AZL 0[,08 HCA 92.23 3MA E03,1S ECC ,25940 |NO 1,6550 V| 20.354

LOP 34|,90 VP |5,0R4 GAP [S,O0 AZP 88,14 TAL [G.73 TAP [00.00 RCA ISCI.46 APO 253.05 v2 2b.46_

6P -0,$3 EAL 83.38 ZAP 130.00 iT9 [97.04 ZAE 157.67 [TE ,23 ZAC 9b,_? [TC 279,25 LVi 't7,22

OLA "27.04 RAL 325.38 RAD 0641.7 V[L [1.724 PTM 0.T6 VHP

L'| TIME INJ LAT INJ LONG ZNJ RT A3C

29RS.05 -0.09 R?.49 132,23 136.97 14 45 28

2317,29 -3.09 S4.0g 107,34 130.20 16 0 7

2019.80 2.97 34,23 192,12 124.04 17 37 36

1604.95 9.20 6.82 lg5.93 118.53 19 42 7

1195.41 13.41 338,24 lg8.10 115.13 21 44 4B

t079.02 9.20 3ER.Ig !93,93 110.35 22 16 15

[062.62 2.97 323,13 192,12 124,Q4 22 21 10

MID-COURSE EXECUTION ACCURACY

9GT 936.4 SGR 631.0 SG3 24?.2

RRT -,00G9 RRF .1239 RTF -.5729

8G0 1129,6 R23 ",0353 RI3 ,3769

$G| 039,3 SG2 627,3 THA 173,g2

DIFFERENTIAL CORRECTION6

TDE -,14G1 TRA -.9303 TC3 .4774 IAU .1117

RD[ ".4292 RRA .1440 RC3 .046? FAU .00093

FDE -,24?5 FRA .3BEY FC3-3,3257 00P 1233

DOE .4554 ORA .$498 BC3 .479? F9P 348

$,480 SPA "17,33 RAP 529.7_ _CC 1,2097

[NJ AZMTH INJ TIME PO (ST TIM |NJ 2 LAI IN_ _ LONG

1325.1 g,74 51.79

1317.3 Id,92 _6.00

1015.B It. 45 14.OS

604,6 2b,J_ _44.78

186.4 22.6t _15.D0

Tg,O 2L].15 506.15

_2,6 16.4_ 502.98

ORBIT DETERMINATION AC{UNACY

ST 15.g SR 29.7 S$ 11.U

CRT .5375 CRS -.g_oP CST *.1786

LSA 32.6 MSA 15.0 Sb* 1,9

ELI 31.1 EL2 12.8 ALr 70.45
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN S 19Tt

HELIOCENTRIC CONIC

RL tit.?8 LAL .00

RP 207.04 LAP "1,64

R¢ 75.426 GL -13.28

PLANETOCENTRIC CONIC

C3 IG,81O VHL 4.1DO

LNCH AZNTH LNCH TIN[

SO.DO 14 2 S?

60,00 IS 21 IT

70.00 17 4 49

8O.OO 19 II 47

90,00 21 36 43

100.00 22 1 $9

llO,O0 22 4 IS

FLIGHT TIN[ 114.00 ARRIVAL DATE IEP 27 t971

DISTANCE 289.014 EARTH TO MARS

LOL tSS,T! VL $3.017 &AL $.44 AZL 91,94 HCA 93.52 IMA 201.49 ECC ,25345 INC 1.6381 Vl 29.3S4

LOP )47.t3 VP E4.967 GAP 14.60 AZP 89,90 TAL $?.I2 TAP 120.64 RCA ISO,4Z APO 252,$6 V2 26,454

;P -2.94 ZAL 64.90 ZAP 158.37 [T8 197.96 [At 163.11ETE 359.09 2AC 95,98 [TC 279.23 LV! -17.13

OLA -98.07 RAL 324.93 RAD 6MI.4 VEL 11.698 PTM 6.73 VHP 6.277 OPA -17,42 RAP 329,74 ECC 1.2761

L-I TIN[ [NJ LkT INJ LONG INJ RT kSC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

2511.S3 -7.97 99.91 191,40 I$7.0Q 14 44 29 ISII.S ]O,4! 51.14

2302.99 -2.43 33.3? 186.71 130.24 IS sg 39 1302.3 13,56 32,23

1997.91 S.IS 33.29 191.31 123,98 17 38 6 997.8 1?.07 13.03

13T8.34 IO.OS 5.34 195,19 118.26 19 45 5 $78,3 20.80 343.13

1133.$1 14.92 335,08 197.65 114.31 21SS $6 133,5 23.67 31|.47

lOSt,B2 10.09 $26,71 lgs,I9 1t8.26 22 19 12 52.0 20.80 3O4,SO

1044.63 3.65 $22.20 191,31 123.90 22 2! 40 44,6 17.07 $01,93

DIFFERENTIAL CORRECTIONS

TOE -.1409 TRA -.5219 TCS .4978 BAU .1123

ROE -.4234 RRA ,1417 RC3 .9413 FAU .O?O4S

FOE -.2T03 PRA .3942 PCS-S.6203 9SP 1249

BDE .4462 IRA .5406 BC3 .4995 PIP 379

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 942.6 SGR 633,8 $GS 264.7 ST 15,9 SR 29.8 SS 11.7

RRT -.0924 RRF ,1352 RTF -.573S CRT .$289 CRS -.9197 CST -.1964

8GO 1135.9 R23 -.0S98 R13 ,5780 LSA 32.8 MSA 13,g SSA 2,0

SG_ 945,9 SG2 628.g THA [73,61 ELI $1,2 £L2 12.8 ALF 70,93

LAUNCH DATE JUN S 1g71 FLIGHT TIN( 116.00

HELIOCENTRIC CONIC

RL 151.?8 LAL .00

RP 207.12 LAP "1oS2

RC ?6.944 GL "13.34

PLANETOCENTRIC CONIC

CS 16.249 VHL 4,031

DISTANCE 289.837

LO(. 253.71 VL 32.940 GAL 3.45 AZL 91.62 HCA 94.78 SNA

LOP 348.49 VP 24.856 GAP 14.21AZP 89.96 TAL IT.47 TAP

GP -3.94 ZAL 64.43 EAR IS7.06 [TS 187.41 ZA[ 168.62 ETE

DLA -23.29 RAL $24.39 RAO 664|.1 TEL 11.674 PTH 6.7! VHP

ARRIVAL DATE SEP 29 1971

EARTH TO MARS

199.96 [CC .24791 INC 1.6212 Vt 29.354

112.26 RCA 150.39 APO 249,54 V2 26.444

337,83 ZAC 95.90 ETC 279.22 LVI -17.03

6,073 OPk -17,53 RAP 329.73 ECC 1,2374

LNCH AZMTH LNCH TIN( L-I TIM( INJ LAT

$0.00 14 ! 49 2498.88 -7.34

60.00 IS 21 0 2238.25 -1.81

70.00 17 S SO 1980.92 4.30

80.OO 19 22 10 1552.93 10.86

89.36 21 59 22 1045.83 17.76

100.00 22 S I 1027,46 10.86

liO,OO 22 4 SS 1027.74 4.30

DIPP[R[NTIAL CCRRECTION$

TOE -.13El TRA -.5137 TC3 .SlIO BAU .1123

ROE -,4179 RRA .t38t N¢3 ,03S3 FAU ,07411

FOE -.294? FRA .3917 FC3-3.9922 lip 1229

BDE ,4395 IRA .S3E| 1¢3 ,3172 FiR 407

LAUNCH DATE iUN S 1S71

HELIOCENTRIC CONIC

RL 191.78 LAL ,00

kP 207.21 LAP -1.60

RC 78.S02 GL -IS,$9

PLANET_ENTNIC CONIC

C3 |S,?3S VHL 3.$97

INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

6S.3T 180.61 137.14 14 43 28 1498.9 i1.04 SO,IS

92,70 185.9! IS0.27 15 59 8 1288,3 14,15 34.53

$2,40 190.$2 123.92 17 38 31 980,9 17,64 12.06

3.90 194.49 117.98 19 43 3 $53,0 2[.44 341.51

329.95 197.83 112.39 22 16 47 45.8 25.45 303.59

325.27 194.49 117,98 22 22 9 27.5 21,44 302.88

321.32 190.52 123.92 22 22 4 27.7 17.64 300,98

NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 947,6 8GR 633,S SO3 213,2 ST 15.8 8R 29.9 $8 12,4

RRT -,098! RRF .1433 RTF *.5728 CRT .5208 CRS -,9292 CST -.2132

SGB 1141.0 R2) -.0448 R|3 .$78| LSA 33.1MSA 13.9 $SA 2.1

3G1 951.3 SO2 S30,O THA [73,26 [LI $1.2 EL2 12.9 ALF 71,$6

FLIGHT TIM[ IIG,OD kRRIVAL DATE OCT 1 19Y1

DI|YANC[ 293,SG5

LOt, 233.71Vk 32.319 6AL 3.48 AZL 9I,SO MCA gG,OS SMA

LOP 349,75 VP Z4,?|O GAP 13.83 AZP 89.33 TAL 17.82 TAP

GP "3.14 2AL $3.90 IMP ISS.Tt ST8 187,1S ZAE 169.19 [TE

DLA "28.48 RAL S23,SI RAD 164D,9 VEL 11,6S2 PTH G,69 VHP

EARTH TO MARS

IGt. St ECC .24276 INC 1.6042 V| 29,3S4

IIS,|? RCA liD.39 APO 246.?7 v2 26,433

351.41 tAC 95,81ETC 279.20 LVI -16.91

5.881 OPA -17,64 RAP 329,69 ECC 1.2390

LNCH AZMTN LNCH TIME L-| TIN[ IMJ LAT

SO.DO 14 0 $9 2417,06 -i./S

9O.O0 IS 20 38 227|.17 °I.t3

?0,00 17 l 4 191S,[3 4.$9

IO.OO 19 23 20 1921.|5 [!.14

IS.41 21 33 12 I117,[4 IS,Of

tOO,DO 22 I 20 [003,02 |1,i4

liD,D0 28 | 30 tOll,IS 4.8t

DI;P[R[NTIAL ¢01R[CTIONi

TO[ -,1311 TRA -,IDIT TO3 ,130l tAU .fill

SOt ",4lit RRA ,lifo RC3 ,Ol?l PAU .071|4

rot -.3201FRA .40|I FC3-4.2114 lip till

lot .4332 IRA ,St3? BC3 .|313 FIR 440

LAUNCH OAT[ JUN | tSYl

NELIO¢ENTRIC CONIC

RL 1SI.78 LAL .00 LOL 203.71 VL

RP 207.31 LAP -I,S? LOP 331,0| VP

RC SO.Oil GL -13.48 GP -3.|4 ZAL

PLANET_ENTN|¢ CONIC

¢3 IS.Ill VNL 3,907

LNCM AIMTM LNCN TIME

IO.O0 14 0 7

19.O0 IS lO 13

TO.DO 17 t SO

IO.OO 19 IG 42

IS,IS 21 20 31

IOO.OO 82 11 $4

110.00 28 S St

DIFFERENTIAL CORRECTION8

TOE -,Ills TRA ".41?9 TC3 .$414 iAU ,1107

ROE -.40T6 RRA .1334 RC3 .Otis FAU .0813|

POE ",$493 FRA ,4114 FC3-4.SI93 B|P !tt9

ROE .4174 IRA .St|S Be3 ,54|? FIR 474

INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

IS,8/ 1?9.83 137,21 14 42 21 [487.1 11.$2 SO,OI

D!,09 185.|4 I30.29 IS 58 34 1178,2 I4,YD 33.81

31,$7 IG9,77 [23.84 [7 38 49 9SS.[ tI.t? [[,14

2.50 193.02 [17,69 19 30 37 328.9 22.D4 339,|4

333,31 196,93 [[2,40 !! $| 49 IIY,i 25,73 310.OS

323,tT tt3.81 lIT,S9 22 !S 3 3,D 22.04 3DI.St

310.49 189,?T 123,34 21 22 12 12,0 IS,t_ 3DD.D1

NIO-COURIE EXECUTION ACCURACY ORIIT D[T[RRINATJON ACCURACY

IGT 110,8 fOR 93?,0 303 302,9 IT IS,? &R 3D,0 II 23,!

RRT -,ID31 RRr .1111 RTF -._,,04 CRT .S|43 _ml -.1372 LI! -,III!

IGl 1144,| R13 -,OIOG R|3 ,S?G4 LIA 33.S MIA 13,9 SIA 2,[

IGI I24,9 IG2 130,1 THA |72,S| ELI 31,3 EL2 [2,S ALr 71,7[

FLIGNT TIME 120,00 kRRIVkL DATE OCY 3 IS?|

OIITANCE 197,SG4 [ARTN TO NAN1

31,i03 SAL 3,4i AZL tl,29 HCA tT.311MA 117,21 [C¢ ,23797 INC [,SGTI V[ 19,334

|4.149 OAP 13,41 AZP 8t.80 TAL 11,12 TAP 111.41 RCA [|0,33 APO 244,22 V2 2G,422

i3,24 |AP 134,31 ITS 103.97 ZAE ISI.S3 ETE 3|4.T? ZAC 93,73 [TC 279.[S LV[ -IS,79

OLA "[isis RAL $23,42 MAD tS40,7 VEL 1[.63_ PTN G.G7 VHP S,tGS SPA -I?,?S SAP 329,92 [CC [,2312

L'I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTM INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

8471.14 =l,tl Q|.41 t71,13 137.27 |4 41 23 [471,1 El,IS 49.i0

2113,0| -,?0 |1,SO 184,41 130.30 IS ST SS [263,0 [S,2D 33,24

1930,49 S,4S 30,80 181,04 [_3,77 l? 39 0 tSD.3 [0,61 IS,21

150B,|4 1t.39 1,1S |93,18 117,39 t9 $3 47 S0§,1 22,S9 331,43

t143o40 |8.33 337.S0 [9+.03 119,40 t| 39 36 14S.4 2S,99 3[_,99

SIlT,St 12.$8 300,43 [GS,IG [17.39 23 33 l S2S?,? 22.$9 2??.?0

$283,34 S,43 tGT.e2 189,04 [23.7? 23 SO 42 3233.3 IO.GS 277,11

MIO-COURSE EXECUTION ACCURACY OR[IT DETERMINATION ACCURACY

3GT g|_.7 GG_ 138.3 8G3 3_3,8 IT IS,6 GR 30.! SI t3.1

RRT -,[09S RRF .IS?9 RTF -,SISI CRT ,3089 CRI ",9433 CIT -.2442

8GB I146,7 R23 -,0S73 R13 ,S737 LSA 33.8 MIA [3,S IIA 2,t

$G1 9S?,2 SG2 631,4 THA t72.$4 EL! 31,3 [L2 [2,9 ALP 72,02
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 3 |9?t PLIGHT TIME 122,00 ARRIVAL GATE OCT 5 !S71

H[LIOCEMTRIC CONIC

RL lS{,?8 LAL ,DO

RP 20T.42 LAP "t.5S

RC 81.730 GL -t3,43

PLANETOCENTRIC CONIC

C3 14.828 VHL 3.85I

LNCH AZMTH LNCH TIME

SO,DO 13 59 14

60.00 15 19 44

?0.00 17 Q 42

80.00 19 31 47

84.21 21 1| 9

100,00 22 14 39

110.00 22 Q 14

DIFFERENTIAL CCNRECTION8

TOE -.1250 TRA ",4902 TC3 .5§D2 IAU .|011

ROE -.4028 RRA .1309 RC3 .0099 FAD .08672

FD[ -.3738 FMA ,41U FC3-3,OS30 8$P 1265

ODE .421S BRA ,3074 BC3 ,5503 FSP 51|

DISTANCE SOt,SOl EANTM TO MARS

LOL 253.?1 VL 32.741 6AL 3.47 AZL gl.s? NCA 98,57 IRA lgs,0g [CC *23353 INC 1.5700 VI 2R.354

LOP 332,28 VP 24.S54 GAP 13.10 kip 86.77 TAL 10.47 TAP 117.04 RCA 150,30 APO 241.89 v2 26.409

6P -3.31 2AL 13.14 ZAP 152,95 [T$ 186,TT ZA[ 170,52 [TE 352.BS ZAC 95.64 ETC 279.15 LVI -IS.S5

DLA -28.82 RAL 323.02 FAD 1840.4 VEL |I.614 PTH S.SS VMP 5,51 ? DPA -| 7.93 RAP 329.52 ECC 1.2440

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2416.04 "5.70 64.g8 178.43 13T,32 14 40 20 1466.0 12.66 49.16

2251.87 ".21 50.96 183.70 130.30 13 17 16 1251.9 15.67 32,66

1936.99 S,BS 3D,Dg 188,35 123.69 17 39 5 937.0 19,10 9.30

1482.88 t3,0T 359.86 192.58 117.09 19 31 30 482.9 23.10 336.9?

1163,52 18.62 33P.g5 193,23 112.40 21 30 32 163.5 21.23 314.38

6245.39 13.0T 299.14 _92.18 117.09 23 38 44 5245.4 23.10 2?6.25

1271.84 5.96 2gs.gl 188,35 123,69 23 50 46 5271.8 19.10 276.32

MID-COURSE EXECUTION ACCURACY C_DIT DETERMINATION ACCURACY

6GT 952.3 BGR 639.3 SG3 345,8 ST 15.6 SR 30.2 $3 14.S

RRT -.1155 RRF ,1801RTF -,3609 CRT ,5046 CRS -,949T CST -,2588

6GB 1147.1 R23 -.0646 Rt3 .3692 LSA 34.1MIA 13,9 SSA 2.2

$GI 95?.6 SG2 631.7 THA 172.12 £L1 31.4 EL2 12.9 ALF 72.28

LAUNCH DATE JUN 3 1971 FLIGHT TIME 124.00 ARRIVAL DATE OCT ? 1971

NELIOCENTRIC CONIC DISTANCE 305,445

RL 151,78 LAL ,DO LOL 253.71VL 32,983 GAL 3.47 AZL 91.55 HCA 99.83 BMA

RP 207,54 LAP -1.53 LOP 353.54 VP 24.462 GAP 12,75 AZP 89.74 TAL 18.77 TAP

RC 83.399 GL -13.46 GP -3.49 ZAL 92,75 2AP 1|1.32 £T3 166.59 ZAE 1TI.28 ST[

PLAN_TOCENTR|E CONIC

C3 14.427 VHL 3.79R DLA "28.90 RAL 322.80 RAD S140,3 VEL 11.597 PTH 6,64 VHP 3.34S OPA -18.09 RAP 329.39

LNCH AZMTH LNCH TIME L-_ TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM£ PO CST TIM INJ 2 LAT

50.00 13 56 20 2459.75 -5.24 64.39 1?7,TS 137.36 14 39 17 1456.7 13.11

SO.O0 13 19 12 2241.12 .24 50,47 103,04 t30,30 15 36 33 1241.6 11.09

?O.OO 17 9 So 1924.95 9.42 26,44 187.69 123,12 1T 36 3 924.9 19.5!

80.00 19 34 41 1401,93 13,72 338,64 192.00 116.76 19 59 3 461.9 23.37

83.30 21 3 42 117|,04 Is.as 339,98 |64.45 112.39 21 23 18 l?S.D 21,44

100.00 22 17 33 9224.44 13.72 297,92 Ig2,0O 116.T8 24 1 17 3224.4 23.57

110.00 22 9 24 1239.51 6,42 £96,26 t87.69 123.62 23 30 44 5259.5 19.51

DIFFERENTIAL CCRR£CTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1223 TRA -.4828 TC3 .5341BAU ,1069 SOT 650.9 3GR 640.3 303 349.0

ROE -.3982 RRA ,1286 RC3 -.0008 FAU .09133 RRT -,1212 RRF .1934 RTF -,$536

FOE -,4020 FRA ,4234 FC3-S.4814 44P 1260 |GB 1141,4 R23 -,0733 R13 .S133

DOE .4117 9RA .4991 6C3 .334! FaX 331 BG! 23B.3 3GZ 431.8 THA t?I.Se

EARTH TO MARS

165,01 ECC ,22939 INC 1.5528 Vl 29.354

118,60 RCA 130.2T ARO 239.74 V2 2S.3SS

350.53 ZAC 95,56 ETC 279.12 LVI -16.30

ECC 1.2374

INJ 2 LONG

40.73

32.13

6.77

333.39

315.35

2?4.87

2?5,59

ORBIT OETERM|NATION ACCURACY

ST 15.5 SR 30.2 IS 15.2

CRT .5025 CRS -°9345 CST -.2?34

LSA 34.5 MSA 13.8 SSA 2.3

ELI 31,4 £L2 I2.i ALF ?2.44

LAUNCH DATE JUN S 1071 FLIGHT TIM( 126.00 ARRIVAL DATE OCT S 1971

HELIOCENTRIC CONIC

RL 151.?8 LAL .00 L_ 253.71 VL

RP 207.16 LAP -!.51 LOP 334.00 VP

RC 85,104 GL °13.44 GP -3.37 ZAL

PLAN(TOCENTRIC CONIC

C3 14,051 VNL 3,749

LNCH AZNTH LNCH TIME

SO.DO 13 37 25

SO,DO 15 18 36

?O.O0 17 ? O

SO.DO 10 37 EO

82.14 20 57 31

IDD.DD 22 _012

II0.OO 22 R 2S

DIFFERENTIAL CONRECTIONI

TDE -.IRO4 TRA -,4751 TC3 .5|30 IAU .IOAO

ROE -,$13i RRA ,t014 RC3 -.0130 FAU ,05i23

PD[ *.431S FRA ,42il FC3-I.RtT? |8P t|4R

i0[ .4118 IRA ,4t08 8¢3 .303| FIR 513

DISTANCE 309.414 EARTH TO MARS

32,030 GAL 3.4T AZL 91,34 HCA 101.09 3MA 164.01ECC .22353 INC 1.3353 Vl 20.354

24.375 GAP I2.41AZP 89.70 TAL 19,06 TAP 120,|5 MCA 150.25 APO 23T.77 V2 2S,38!

42.3i ZAP 150,05 £?S I16.41ZA£ 172,01 _?£ 347,63 ZAC 95.48 E?C 279,04 LVI -10.34

DLA -29,00 RAL 322,20 FAD SB4D,I VEL tl.561 PTH 6.$2 VHR 5,162 DPA -18.27

L-I TIME ZNJ LAY INJ LONG INJ RT A3C INJ AZMTH ZNJ TIME PO CST TIM

|448,25 -4,81 14,|3 1??.16 137,39 1A 38 13 1445.3

£132.30 ,49 30,03 182.40 130.30 15 99 40 1232.3

1913.48 4,03 23,03 187.06 123.54 17 30 53 913.5

1441.4T 14,3| 3S7,51 191,44 116.49 20 t 23 442.5

1104,T7 19,00 340,71 193,70 112.36 2I 17 23 184.0

1204.08 14.31 £60,73 I01.44 lie.dR 24 3 3? 3209.D

0241,34 B.Rt 2iS,IT 187.00 I23.S4 23 30 34 1240._

MID-COURSE EXECUTION ACCURACY

$GT 9AT.3 3GR 441,2 303 353.7

RRT -,IE71 RRF *|U?B RTF -,[,37

|06 1143.9 R23 -,0834 R13 ,1551

IG! IS3.i BG2 431.8 THA iTS.tO

RAP 329.23 ECC 1.2314

INJ 2 LAT INJ E LONG

13,53 48.37

10,40 31,64

19.07 8.10

23.99 334.30

20.$3 310.04

23,99 2?3.9?

16,8? 2?4.93

ORBIT D[?[RMINAT|DN ACCURACY

ST 15,5 SR 30.3 SS I5.i

CRT .|DIE CRI ",05|7 Cl! -.Zelt

LIA 34°0 MSA 11,6 IIA 2.4

EL1 31,5 EL2 12.9 ALP 12.57

LAUNCN DA?2 JUN | |971 PLIGHT TIN[ IEB.O0 ARRIVAL DATE OCT It lS?I

NELIO¢ENTSIC CONIC

RL ttt,Ti LAL .DO

RP 207.80 LAP "1.48

R¢ 8t,043 GL -13.43

PLAN£TOCENTMI¢ CONIC

C3 13.71S VNL 3.704

LNCM AZMTM LNCH T|NE

30.O0 13 51 30

SO.O0 15 17 37

?D,00 17 S 52

SD.O0 29 39 40

12.30 20 12 40

SOD,OR 22 22 3E

110.D0 22 9 It

OIFFER[NT i AL CORRECTIONS

TDE -.1194 TRA -.406? TC3 ,5463 BAU .1003

RD[ -*3895 RRA .1244 RC3 ".0264 FAU ml0137

FDE -.4613 FRA ,4370 FC3-6,3910 6SP 1229

SDE ,4074 BRA .4849 BC3 ,5499 F3P 63?

DIlTANCE 313,404 (ARTN TO MARl

LOL 103.71 VL 31o300 GAL 3.41 AZL 91,92 MCA 102,34 IMA I63,04 [¢C ,22199 INC 1.5100 V| 20,334

LOP 3|S,03 VP 24,20| GAP 12,D? AZP BG,B8 TAL |g,33 TAP 121,47 RCA 130,23 APO 235,gs V2 20.30§

GP -3,?0 ZAL 12o01 ZAP 142.33 IT3 106,24 ZA[ tT2.93 ET[ 343.R? ZAC RS.SG (?C 276o03 LVI -tS.17

OLA "29.10 RAL 321,83 FAD 1436.9 V[L 11,$46 PTH 6,St VHP 5,021 DPA -18.47 RAP 329,04 [CC t.2257

L-! T|N£ INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ T_M( PO CIT TIN [NJ 2 LAT INJ 2 LONG

2440,54 "4.4_ 63,gl 176,57 137.42 14 3T 11 1440.5 13.gl 48.03

2223.SS 1,02 49.13 ]91,BD 130,29 15 33 D 1223,9 16.82 31.20

1903.41 ?.22 28,32 166,46 123.47 IT 38 36 903.5 20.16 7.51

1424.?S 14,84 354,41 190,R1 liB.21 20 3 25 424,0 24.3? 333.12

1190.6! 19.26 341.23 193,00 112,33 21 12 31 190.6 26.80 310.51

6187,2T 14.04 265.74 lgO.gl 116,21 24 3 3g 5187.3 24.37 272.31

6238,34 T.22 295,14 116.40 123.47 23 50 17 3238.3 20,19 2?4.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT 942,1 $GR 041.9 $03 419.4 3T 15,5 SR 30.3 SS lS.O

RRT -,1316 RRF .2224 RTF -.3311 CRT .5038 CR8 -.6620 CST -,3044

$GB 1140.0 R23 -*0g56 R15 .5446 L3A 35,2 MIA 13.8 SSA 2.4

601 649.0 SG2 631.7 THA 170.74 ELI 31,3 EL2 12.9 ALF T2.52

I?00



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

_.AUNCH GATE JUM S 15T1

HELIOCEMTRI( C_IC

RL 151.?i LAL .GO

RP 207.94 LAg -!,46

RC 88,811 6L -15,45

PLANETOCENTRlC CONIC

C3 13.400 VHL $.861

LNCM AZNTM LNCM TIME

50,00 1) 55 54

80.00 15 I? 14

?0.00 17 6 30

80.OO 19 41 56

82.16 20 48 35

100.00 22 24 26

IlO.O0 22 6 5

FLIGHT TIME !)0.00 ARRIVAL DATE OCT 13 1971

DIST_MCE 3I?.415

L_. 2S5,T1 YL 31.534 GAL 3.48 AZL 91,50 HCA 103,60

LOP 35?.51 VP 24.211 GAP 11.T5 AZP 89.55 TAL 19.50

GP -5,82 ZAL 61.74 ZAP 14T.O2 CTS 185.08 ZAE 175.81

ObA "29,26 RAL $21.49 RAO ti19.8 V(L 11.553 PTH 5.S0

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2453.5& -4.07 65,61 17S,01 137.44

2216.35 I.SD 49.2? 181.23 130.28

1894.61 7.S$ 27.84 185.86 123.41

1400.94 15.32 355,55 190.39 115.95

1194.21 19.47 341,56 192,34 1J2.28

6171,4S 15.32 294.80 190,59 I15.95

6229,4? 7.SS 294.67 185.88 t23,41

EARTM TO NAR8

5HA 192.25 ECC .21888 INC 1.5004 Vl ZS.3S4

TAP 12),IT RCA 150.21 APO 234.29 V2 28.549

EtE 339,0S ZAC 9S.)1 ETC 270.98 L¥I -15.90

VHP 4.0T$ OPA -18.68 RAP 328.01ECC 1.2206

INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

14 )6 8 1433.6 14.25 47.72

15 54 lO 1216.3 17.14 30.80

17 58 11 894.6 20.48 6,98

20 5 5 408.9 24.89 S62.06

21 6 29 194,2 28.95 3_8,91

24 ? 19 5171.4 24.89 271.85

23 49 52 5229.5 20.48 273.80

DIFFERENT I AL CORRECTIONS

TOE -.1102 TRA -.4534 TC5 .SSgl BAU .1D04

ROE -.3897 RRA .t222 RC3 -.0420 FAU .10705

FOE -.50OG FRA .4567 FC3-6.9161 BOP 1100

8DE .4011 6RA .4696 6C3 .5607 FSP 675

NID-CC_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 926.8 5DR 645,0 563 447.8 ST 15.0 SR 30,4 AS I?.S

RRT -.1457 RRF ,2402 RTF -.536D CRT .4847 CR8 -.9871 CST -.3048

SGB 1128.0 R25 -,D952 213 .5525 LSA 35.6 MSA 13.5 8SA 2.S

581 935.6 SG2 650.2 THA 169.35 ELI 31.4 EL2 12.6 ALF 75.89

LAUNCH DATE JUN 5 1971 FLIGHT TIME 152.00 ARRIVAL OAT[ OCT 15 1971

HELIOCENTRIC CONIC

RL 151.70 LAL .00

RP 208.08 LAP -1.43

RC 90.421 CoL -13.40

PLANETOCENTRIC CONIC

C3 13.10? UHL 3o82D

LNCH AZMTH LNCH TIME

50.00 13 54 40

60.00 15 16 29

?O.OO I? 6 12

80.OO 19 42 89

81.92 20 45 23

lOO.OO 22 25 51

110.00 22 5 38

DISTANCE 321.444 EARTH TO MARS

LOL 253.71 VL 32.491GAL 3.48 AZL 91.48 NCA 104.85 SMA 191.47 ECC .21562 INC 1.4826 Vl 29.354

LOP 358.56 UP 24.134 GAP 11.43 AZP 89,62 TAL 19.80 TAP 124.65 RCA 150.J9 4PO 232.76 V2 26.332

GP -3.95 ZAL 61.46 ZAP 145.46 ETS 185.92 ZAE 174.68 ETE 332.24 ZAC 95.23 ETC 278,92 LVI -15.79

DLA -29.32 RAL 321,17 RAD 6639,6 VEL 11.540 PTN 6.59 VHP 4.732 DPA -18.91 RAP 328.55 ECC 1.2157

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2427.34 -3.76 63,35 175.50 137.46 14 55 7 142?.3 14.55 47.44

2209.68 1.65 48.95 18O.?O 130.27 15 55 18 1209.7 17.41 30.45

1886.97 7.84 27.44 185.34 123.35 17 57 59 887.0 20.72 6.52

1395.62 19.?J 354.74 189.89 115.72 20 8 15 395.6 24.96 33|.16

1195.69 19.63 341.76 191.72 112.22 21 5 18 195.T 27.07 316.95

6158.14 15.71 294.01 189.89 115.72 24 8 29 5158,1 24.96 270.43

6221.82 7.84 294,26 185.34 123.35 23 49 20 5221.8 20.72 275.34

DIFFERENTIAL CORRECTIONS

YO( -.1159 TRA -.4508 TC3 .5301BAU .0954

RDE -.3816 RRA .1206 RE3 -.0878 FAU .11255

FDE -.529D FRA .4479 FC5-7.4343 BSP 1116

DDE .3982 BRA .4666 BC3 .5332 FSP 72?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 921.6 $GR 645.6 8G3 475.9 ST 15.2 82 30.4 $5 18.1

RRT -.1455 RRF .2564 RTF -.5083 CRT .5009 CR$ -.9686 CST -.3300

5GB 1124.1 R23 -.1176 R13 .5278 LSA 36.0 MSA 13.6 SSA 2.6

SG1 930.5 SG2 630.7 TNA 169.18 EL1 SI.5 EL2 12.7 ALF 73.05

LAUNCH DATE JUN 5 1971 FLIGHT TIME 154.00 ARRIVAL DATE _CT iT 1971

HELIOCENTRIC CCNIC

RL 151.78 LAL .OO

RP 208.24 LAP -1.41

RC 92.259 GL -13.56

PLANCTOCENTRIC CON:C

C3 12.035 UHL 3.583

LNCH AZMTH LNCH TIME

SO.DO 13 55 45

60.00 IS IS 41

?O.OO 17 5 38

00.90 19 43 46

81.76 20 42 65

lO0.OG 22 29 37

llO.OO 22 5 4

DISTANCE 325.491 EARTH TO MARS

LOL 253.71 VL 32.43J GAL 3.47 AZL 91.46 HCA 106.10 8M4 |90.76 DEC .21278 INC 1.4847 V] 29.354

LOP 559.81 VP 24.061 GAP 11.12 AZP 89.59 TAL 20.01 TAP 126.11 RCA 150.17 APO 261.35 U2 26.313

GP -4.09 ZAL 61.20 ZAP 143.86 ETS 185.76 ZAE 175.51ET( 522.41 ZAC 95.15 ETC 270.85 LYE -15.57

DLA -29.56 RAL 320.88 RAD 6639.5 VEL 11.528 PTH 6.58

L-[ TIME INJ LAT INJ LONG INJ RT A$C IMJ AZMTH

2421,84 -3.49 65.12 175.02 137.48

2203.87 1.91 48.67 180.19 130.26

1880.48 8.D8 27.09 184.83 123.50

1384.94 18.03 354.10 189.40 115.53

1196.58 19.78 341.80 191.14 112.15

8147.48 16.03 293.37 189.40 115.53

621S.52 8.08 293.92 184.83 123.)0

UHP 4.595 DPA -Ig.lS RAP 328.26 ECC 1.2112

INJ TIME PO COT TIM INJ 2 LAY INJ 2 LONG

14 )4 7 1421.0 14.82 47.19

15 52 25 1203.9 17.83 30.14

17 36 56 880,S 20.92 $.12

20 8 SO 384.9 25.17 330,43

21 2 51 195.4 27.17 319.95

24 9 4 S147,4 25.17 299.71

23 48 40 5215.3 2_.92 272.95

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

YDE -.1170 TRA -.4468 TCS .497Y BAU .D884 8GT 913.6 $GR 644.4 865 SOS.3

ROE -.5776 RRA .1195 RC3 -.9752 FAU .IISSO RRT -.1450 RRF .2738 RTF "._,97

FOE -.5508 FR4 .4694 FC3-?.9800 DSP llO9 5GO 1117.8 R23 ",|409 R13 .5028

BOE .5955 BRA .4624 2C3 .5035 FSP 781 SGI 922.7 SG2 _31.3 TNA 168,93

LAUNCH DATE JUN 5 1971 FLIGHT TINS 136.00

HELIOCENTRIC CONIC O/STANCE 329.553

EL 151,79 LAL .00 LOL 255.71 UL 52,414 GAL 3.47 AZL 91,45 HCA 107.55 SNA

RP 208.41 LAP -1.$8 LOP 1.06 VP 25,990 GAP 10.82 AZP 89,57 TAL 20.19 TAP

RC g4.128 GL -13.31GP -4.22 2AL 60.98 ZAP 142.23 (T$ 185,6D ZAE 176.I8 EYE

PLANETOCENTRIC CONIC

¢3 12,581UML 3,547 DLA -29,39 RAL 320.63 RAG 6659.3 VEL 11,5|8 PTN 6,56 VHP

LNCM AZMTH LMCM TIME L*! TIME INJ LAT INJ LOMG INJ RT ASC INJ AZNTH INJ

50.OO 13 52 51 2417.02 -5.24 62.92 174.57 137.49 14 33 8

6D.OO 15 14 51 2198.88 2.12 46.43 179.73 130.25 15 51 30

TO.DO 17 4 56 18?5.09 8.28 26,80 184.34 123.25 17 56 11

80.00 19 43 48 1377.14 16.26 355.63 188.92 115.3g 20 6 46

81.66 20 41 13 1193,28 19.90 341.70 19D.60 l_2.DB 2! l 6

100.00 22 26 40 8139.65 16.26 292.91 188.92 115,39 24 9 0

110.00 22 4 22 6209.95 8,28 293,65 184.54 123.25 23 47 62

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1200 TRA -.4423 TCS .4602 BAU .0790 5GT 903.7 $GR 645.2 SG3 536.7

ROE -.3736 RRA .1177 RC3 -.0939 FAU .12424 RRT -,1435 RRF .292I RTF -.4483

FDC -.588? FRA .4713 FC3-8.549; BSP 1083 SGB 1110.3 223 -.1663 213 .4?57

DOE .3924 6RA .4577 BE3 .469? FSP 836 SG1 912.9 SG2 632.1 THA 168.66

ORBIT DETERMINATION 4CCURACY

ST 15.S SR 30.4 S$ 18,Y

CRT .51ST C_0 ",9/U1 C3! -.5_4

LSA 36.3 NSA _3,8 85A 2._

EL1 31.8 EL2 12.T ALF T2.33

ARRIVAL GATE OCT Ig 1971

EARTH TO N4RS

190.11ECC .21015 INC 1.4485 Vl _9.354

127,54 RCA 150.16 AFO 230.06 V2 26.294

308.01ZAC 95.D7 ETC 2?8.?? LVl -15.35

4.464 DPA -lg.41 RAP 327.96 ECC 1.2071

TINE PO CST TIN INJ 2 LAT INJ 2 LONG

1417,0 15.08 46.97

1198.9 17.85 29.8_

875.1 21.09 5.8_

37?.1 25.32 329.90

193,3 27.28 316.81

513g.7 25,32 269.18

6209.9 21.09 272.62

ORBIT GETERMINATION ACCURACY

5T 15.7 SR 30.4 SS 19.3

CRT .5303 CR$ -,9713 CST --3T58

LSA 36.7 NSA 13,6 SSA 2.7

ELI 31.? EL2 12.? ALF 71.63

1701



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE JUH S tiT!

H[LIOCEMTRIC CONIC

RL 131.78 LAL .DO

RP 208.58 LAP "1.33

RC 98.027 GL -13.23

PLAN2TOCEHTRIC CONIC

C3 12.348 VHL 3.SIS

LNCH AZMTH LNCM TIRE

SO.DO 13 St 38

80.00 15 13 SO

70.00 17 4 S

80.00 19 45 7

81.64 20 40 8

SO0.OO 22 23 $9

110.00 22 3 3!

FLIGMT TIIC t3l.OO ARRIVAL DATE OCT tl 1971

DIITANC[ 333.650 EARTH TO MARS

LOt. 283.?t VL 38.380 6AL 3.46 AZL 91.43 HCA |O8.QO 8MA liD.i! [CO .EO?TI INC t.4201 Vt 29.3S4

LOP 2.S! VP 23.983 GAP 10.52 AZP 89.54 TAL 20.38 TAP |26.9S RCA ISO.IS APO 228.88 V2 26.274

GP -4.37 ZAL DO.?8 ZAP |40.39 ETS |85.4| ZAE 171.56 ETE 288.|6 ZAC 94.99 (TC 278.6R LVI -IS.IS

OLA "29.38 RAL 320.40 RAD 6ISD.E VEL It.SOT PTH 6.Sl VHP 4,339 DPA -19.68 RAP 327.57 ECC 1.2032

L-i TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EIT TIM INJ 2 LAT INJ Z LONG

2412.87 °3.04 42.75 I74.16 137.50 14 32 11 1412.9 15.25 46.79

2194.70 2.31 48.23 179.29 130.25 15 SO SS 1194.7 IS.Q2 29.66

1870.83 8.44 28.58 !83.88 123.22 17 $5 |5 870.8 21.23 5.54

1372.39 16.$9 353.$5 168.44 115.31 20 5 59 S72.4 25.41 329.58

1189.77 20.01 341.48 190.10 I11.99 20 S9 S? 189.8 27.31 316.57

6134.90 16.39 292.62 188.44 !15.3! 24 8 14 5134.9 25.41 268.85

0203.69 8.44 293.40 183.88 123.22 23 49 $7 $205.T 21.23 272.36

DIFFERENTIAL CCRRECTIONS

TOE -.1229 TRA -.4371 TC3 .4182 DAU .0716

ROE -.3698 RRA .1164 RE3 -.1144 FAU .|305|

FOE -.8202 FRA .4829 FC3-9.1530 DSP 1043

DOE .3897 DRA .4324 8C3 .4536 FSP 894

LAUNCH DATE JUN S 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 892.1SGR 646.2 SG3 367.9 8T 15.9 9R 39.3 SS 20.0

RRT -.1405 RRF .3116 RTF -.4139 CRT .5450 CRS -.9725 CST -.3983

SGB 1101.6 R23 -.1944 R13 .4462 LSA 37.1 NSA 13.6 SSA 2.7

SGI g01.4 SG2 653.2 THA 188.4| EL1 31.8 EL2 12.T ALP ?0.96

FLIGHT TIME 140.00

DISTANCE 337.720

ARRIVAL DATE OCT 23 19T1

EARTH TO MARS

RL 151.78 LAL .DO

RP 208.76 LAP -1.33

RC 97.955 GL -13.19

PLANETOCENTRIC CONIC

C3 12.124 VHL 3,482

LNCH AZMTH LNCH TIME

50.00 33 51 S

80.00 35 13 4

70.DO 17 3 5

80.00 lg 41 40

81.70 20 39 45

100.00 22 24 $1

SlO.O0 22 2 32

LOt. 253.71 VL 32.349 GAL 3.45 AZL 91.41 HCA 109.84 SMA 188.97 ECC .20546 INC 1.4098 Vl 29.354

LOP 3.$6 VP 23.857 GAP 10.24 AZP 89.52 TAL 20.50 TAP 130.34 RCA 150.t4 APO 227.79 V2 26.254

GP -4.52 ZAL 60.61 ZAP 138.85 ETS 185.30 ZAE 176.45 ETE 265.68 ZAC 94.91 ETC 278.60 LVI -14.85

DLA -2g.$8 RAL 320.20 RAD 6639.1 VEL 11.498 PTH 6.55 VHP 4.220 DPA -|9.99 RAP 327.16 ECC 1.1995

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2409.37 -2,86 92.60 173,78 137.31 14 31 18 1409.4 IS.43 46.63

2191.$0 2.46 48.07 178.88 IS0.24 15 49 33 1191.3 18.16 29.48

1867.66 8.56 28.41 183.45 123.19 IT 34 13 867.7 21.$3 5.35

1370.69 16.44 353.25 187.96 115.28 20 4 30 370.7 25.44 329.46

1184.35 20.10 $41.13 189.64 11|.85 20 59 3I 184.6 27,35 316.19

6/$3.20 16.44 292.52 187.96 115.28 24 6 45 5133.2 25.44 268.74

6202.52 8.56 293.23 183.45 123.19 23 45 54 3202.5 21.33 272.37

DIFFERENTIAL CORRECTIONS

7DE -.1265 TRA -.4320 TC3 .3992 BAU .0636

ROE -.3860 RRA .1153 RC3 ".IS6_ FAU .13694

FOE -.6508 FRA .4963 FC3-g.?TD| 88P 995

DOE .3872 6RA .4471 BCS .$926 F8P 953

LAUNCH BATE JUN 8 197|

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACr ORBIT DETERMINATION ACCURACY

8GT 880.0 6GR 647.4 883 601.1 8T 16.1 8R 30.3 S$ 2O.S

RRT ".1346 RRF ,3319 RTF ".3737 CRT .5612 CR8 -.9734 CST ".4209

8GB 1092.5 R23 -.2266 R13 .4112 LEA 37.S MSA 13.6 SSk 2.8

8GI D89.0 8G2 935.0 THA 168.$2 EL1 31.9 EL2 12,6 ALP 70.19

PLIGHT TIME 142.00 ARRIVAL DATE OCT 25 1871

DI8TANCE 341.822 EARTH TO MAR8

RL 151.78 LAL ,DO

RP 208.94 LAP -I.30

RC 99.910 6L -13.If

PLANETOCENTRIC CONIC

C3 11.917 VHL 3.452

LNCH AZMTH LNCH TIME

50.00 15 50 14

80.00 15 12 7

70.O0 17 ! SS

8D.OO lg 39 30

81.82 20 40 5

iO0.OO 22 22 2I

lID.DO 22 I 24

LOL 233.71 VL

LOP 4.80 VP

GP "4.67 2AL

3E.320 GAL 3.44 AZL 91.39 HCA 111.09 8HA 180.47 ECC .20338 INC 1,3906 VI 29.354

23.794 GAP 8.96 AZP 89.50 TAL 20.62 TAP |31.70 RCA 150.14 APO 226.80 V2 26.232

60.47 2AP 137.12 ET8 185.14 ZAE 175.85 ETE 248,27 ZAC 94.83 ETC 2?S.SO LVI -14.58

DLA -29.$4 RAL 320.03 RAD 6659.0 VEL 11.489 PTH 8.54 VMP 4.108 DPA -2_.30 RAP 328.73 ECC 1.1961

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2408.50 -2.72 02.48 I73.43 137.52 14 30 21 1408.5 15.57 48.50

2188.86 2.57 47.94 178.51 130.23 15 48 36 IIBB.7 18.26 29.34

1863.53 8.64 26.30 183.03 123.17 |7 33 3 065.8 21.39 5.22

I371.88 16.41 353.32 187,50 115.30 20 2 21 371.9 25.42 329.54

1177.73 20.17 340.66 189.22 111,78 20 Sg 43 I77.7 27.36 315._9

8134.39 18.41 292.39 107.50 115.30 24 4 36 5134.4 25.42 288.82

8200.4| 8.$4 293.12 |83.05 123.17 23 44 45 5200.4 21.39 272.04

DIFFERENTIAL CC_RECTIONS

TOE -.1302 TRA -.4270 TC3 .3108 8AU .0557

ROE -.3G23 RRA .1143 RE3 -.1598 FAU ,14353

FOE -.6821FRA .5tO? FC-10.4348 8SP 930

DOE .3850 8RA .4420 6C3 .3485 FSP 1015

LAUNCH O_T[ JUN 5 1971

NELI OCEN';'RIC CCAIIE

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 650.2 SGR 948.9 SG3 635.7 ST 16.3 SR 30.2 $5 21.1

RRT -.|254 RRF .3534 RTF -,_.75 CRT .5782 CRS -._741 £|I -.4441

SG8 1083.9 R23 ".2834 RI3 .3701 LSA 37.9 MSA 15.8 88A 2.1

SGI 076.4 SG2 837.7 TNA 168.43 ELI 32.0 EL2 12.8 ALF 69.$S

FLIGHT TIME 144.00 4RRIVAL DATE OCT 27 IS?!

OISTANCE 343.936 EARTH TO MARS
RL 151.78 LAL .DO

RP 2og.sl LAP °1.27

RC 101.892 GL -13.02

PLAMETOCENTRIC CONIC

C3 11.722 _'HL 3.424

LNCN AZHTH LNCH TIN[

50.00 13 49 24

80.00 15 11 9

70.00 17 0 43

80.00 19 36 42

02.03 20 41 8

tOO.DO 22 19 34

SlO.O0 22 O 9

DIFF[RENTIAL C_RECTIORS

TOE -.1348 TRA -.4218

RDE -.3586 RRA .1134

FOE ".?124 FRA *$280

BDE .3830 8RA .4368

LOL 283.72 VL

LOP 6.04 VP

GP -4.83 2AL

32.294 GAL 3.43 AZL 91.37 HCA 112.33 8HA 188.0! (CC .20146 INC !.3715 Vl 29.354

23.734 GAP 9.89 A2P 89.48 TAL 20.?1 TAP 133.04 RCA 150.14 AFO 225.89 V2 28.209

60.36 ZAP 135.35 ETS 184.98 ZAE 174.86 ETE 232.33 ZAC 94.75 ETC 275.39 LVI -14.29

OLA "29.25 RAL 319.89 RAO 8838.g VEL 11.481PTH

L-! TIME INJ LAT INJ LONG

2404.23 -2.60 62.36 173.12 137.$2 14 29 28

2S86.?S 2.66 47.85 178.17 130.23 15 47 $6

1864.46 8.68 26.24 182.67 123.16 17 31 47

13?5,68 16.30 353,35 18?,04 115.37 19 5g 38

1169.20 _0.22 340.05 188.84 111.66 2! 0 37

6158.20 |D.SO 292.82 187,04 t]S.37 24 I 52

619g.34 8,D8 295.06 182.67 123.16 23 43 29

MIO-COURSE EXECUTION ACCURACY

TC3 .2445 BAU .0460 SGT 836.6 SGR 650.7 SG3 671.0

RC3 -.1847 FAU .!3045 RRT -.1115 RRF .$754 RTF -.2759

FC-11,1098 BSP 875 888 1075.7 R23 "*3047 R13 .3205

BC3 .3064 FSP 10?8 SGI 865.6 SG2 641.4 THA 16g.09

6.$3 VHP 4.001 DPA -20.62 RAP 328.25 ECC 1.1R29

IHJ RT ASC INJ AZNTH INJ TIME PO CST T|H INJ 2 LAT |NJ 2 LONG

1404.2 15.68 46.39

1186.8 18.34 29.23

864,5 21.43 S.13

373.7 25,55 329.80

169.2 27.36 315.08

S!38.2 25,35 269.08

S199.3 23.43 271.98

ORBIT DETERMINATION ACCURACY

8T ]6.G SR 30.2 $S 21.8

CRT ,5966 CRS -.9747 CST -.4678

LSA 38.2 NSA 33.6 85A 2.9

ELI 32.1 EL2 12.5 ALF 68.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUM § 1871

,HELIOCENTRIC CONIC

RL 151.78 LAL ,OO

RP 209.34 LAP "1.24

RC 103.900 GL -12.93

PLANETOCENTRIC cONIc

C3 11.540 VHL 3.39?

LNCH AZNTM LNCH TIME

50.00 13 48 38

60.00 15 10 9

?O.OO 16 59 21

80,00 19 38 23

82.31 20 42 55

100.00 22 16 18

110.00 21 58 47

PLIGHT TIN( IAIo0D ARRIVAL OAT[ OCT 2R 11/1

DI$TAIK[ 350,0S9 EARTH TO MARS

LOt, 158.7| VL $2,210 6AL 3,42 AZL 91.35 tick 113,$8 SMA 187,80 ECC .IR989 INC 1.3521 VI 29.S54

LO_ ?,25 VP 23,6T3 GAP $.42 AZP 88,48 TAL 20,78 TAP 134.35 RCA 190.14 APO 225,06 V2 26.188

Gp -4,99 ZAL 60.29 ZAP 133,54 ETS 184.$2 ZAE 173.$4 ETE 222.87 ZAC 94,6? ETC 278.26 LVI -I4.QO

OLA -29.22 RAL 319.78 RAD 068$.0 VEL |1.478 PTH 6.32 VHP 3.R89 DPA -20.96 RAP 325.73 ECC 1.1899

L-I TIME |NJ LAT INJ LON6 INJ RT ASC INJ AZMTfl INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2402.55 -2,52 62.31 1t2.84 137.53 14 20 34 1402.6 15.76 46.32

2185.57 2.?1 47.80 177.88 130.23 15 46 35 1185.8 [8.39 29.17

1864.41 8,68 26,23 182.33 123.18 17 30 25 864.4 21.43 5.15

1381,78 16.12 353.61 186.60 115.48 18 56 25 381.8 25.23 330.22

1158.81 20,26 339.30 188.49 111.53 21 2 14 158.8 27.34 314.29

6144.27 18,12 293.18 186.60 115,48 23 58 39 5144.3 25,23 269.49

6199,2? 8.68 293.D$ 182.33 123.16 23 42 6 $199.3 21.43 271.g?

DIFFERENT | AL CORRECTIONS

TOE -.1397 TRA -.41¢dl TC3 .1585 BAU ,0417

ROE -.3548 RRA .112$ RE3 -.2112 FAU .15741

FOE -.7412 FRA .5424 FC-11.8090 BSP 810

8DE .3813 6RA .4317 8C3 .2701 FSP 1143

NID-COURS[ EXECUTION ACCURACY DRBIT DETERMINATION ACCURACY

SGT $47.0 3GR $52,6 863 707.4 ST 15.9 SR 30,1 SS 2Z.I

RRT -.0919 RRF .3981RTF -.2117 CRT .6161CRS -.9750 CST -.4918

SG$ 1069.3 R23 -.3501RI3 .2585 LSA 38.6 NSA 13.5 SSA 2.9

3G1 852.0 SG2 646.1THA 170.38 EL| 32.2 EL2 12.4 ALF 67.40

LAUNCH DATE JUN 5 1971 FLIGHT TIME 148.00 ARRIVAL DATE OCT 31 1971

HELIOCENTRIC CONIC

RL 151.76 LAL .00

RP 209.59 LAP -1.21

RC 109.935 GL -12.83

PLANETOCEMTRI( CONIC

C3 11.368 VHL 3.372

LNCH AZNTH LNCH TIME

50.00 13 47 40

60.00 15 9 8

70.00 16 97 51

80.00 19 29 39

82.68 20 45 33

100.00 22 12 30

110.00 21 57 18

DISTANCE 354.192

LOL 253.71 VL 32.248 GAL 3.40 AZL 91.33 HCA 114.80 8MA

LOP 8.51 VP 23.618 GAP 9.1T AZP 89.44 TAL 20.83 TAP

GP -3.16 ZAL 60.24 ZAP 131.71 ET8 184.65 ZAE 172.25 ETE

EARTH TO MARS

187.22 ECC .19808 INC 1.3323 Vl 29.354

135.63 RCA 150.14 APO 224.30 V2 26.162

216.29 ZAC 94.59 ETC 278,16 LVI -13.68

DLA -29,14 RAL 319.71 RAD 6638,7 VEL 11.465 PTH 6.52 VHP 3.804 DPA -21.32

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2401.45 -2.46 62.27 172.59 137.53 14 27 50 1401.5

2185.07 2.73 47.77 t77.58 130.22 15 45 33 1185.1

1865.30 8.65 26.28 182.00 123.17 17 28 57 865.3

1389.74 15.89 354.39 186.17 115.62 19 52 48 389.7

1146.26 20.28 338.38 188.18 111.38 21 4 39 146.3

6/52.25 15.89 293.66 186.17 !15.62 23 55 3 5152.3

6200.16 8.65 293.11 182.00 123.t7 23 40 38 5200.2

RAP 325.20 ECC 1.1871

INJ 2 LAT INJ 2 LONG

i5.81 46.27

18,41 29.14

21.40 5.21

25.08 330.76

27.30 3|3.35

25.08 270.03

21.40 272.03

OIFF£RENTIAL CORRECTIONS

TDE -.1458 TRA -.4120 TC3 .0034 BAU .0385

ROE -.3511 RRA .|121 RE3 -.2591 FAU .16449

FOE -.7693 FRA .5616 FC-12.3268 BSP 743

BDE .8799 8RA .4269 6C3 .2533 FSP 1210

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 840.5 SGR 655.3 3G3 744.5 8T 17.2 SR 30.0 SS 22.8

RRT -.0663 RRF .4215 RTF -.|419 CRT .6360 CR3 -.9751 CST -.5153

SGB 1065.8 R23 -.3968 R13 ,1824 LSA 38.9 NSA 13.S SSA 3.0

SGI 843.3 862 651.7 THA 172.61 ELI 32.3 EL2 12.3 ALF 66.27

LAUNCH DATE JUN 5 1971 FLIGHT TIME 150.00 ARRIVAL DATE NOV 2 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 209.76 LAP -1.18

RC 107.990 GL -12.71

PLANETOC[NTRIC CON|C

C3 11.208 VHL 3.348

LNCH AZNTH LNCH TIME

50.00 13 47 2

60.00 IS 8 5

70.00 18 56 15

60.00 19 25 38

63.14 20 49 6

100.00 22 8 28

110.00 21 55 42

DISTANCE 358.335 EARTH TO MARS

LOL 253.?1 VL 32.227 GAL 3.38 AZL 91.31 HCA 116.03 8MA 186.88 ECC .19686 INC 1.3121 vI 29.354

LOP 9.73 VP 23.363 GAP 8,91AZP 89.42 TAL 20.86 TAP 136.89 RCA 150.15 APO 223.62 V2 26,137

GP -5.33 ZAL 60.21ZAP 129.64 ETS 184.48 ZAE 170.75 ETE 211.55 ZAC 94.51ETC 278.03 LVl -13.35

DLA -29.03 RAL 319.65 RAD 6638.7 VEL 11.458 PTH 6.51 VHP 3.713 DPA -21.69

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO C3T TIN

2400.89 -2.43 62.25 172.57 137.53 14 27 3 1400.9

2185.25 2.72 47.78 177.32 130.22 15 44 31 1185,2

1567.11 8.58 25.38 18t.71 123.19 IT 27 22 867.1

1399.25 15.61 354.95 185.76 115.78 19 48 55 399.3

1131.23 20.28 33T,28 187.90 111.23 21 7 57 131.2

6151.76 15.61 294.23 185.76 115.78 23 51 10 5161.8

6201.97 8.38 293.20 181.71 123.19 23 39 4 3202.0

RAP 324.62 ECC 1.1844

INJ 2 LAT INJ 2 LONG

15.84 46.24

16.40 29.15

21.34 5.51

24.89 331.40

27.24 312.25

24,89 270.68

21.34 2?2.14

OIFFERENTIAL CORRECTIONS

TDE -.1458 TRA -.4014 TCS .0093 |AU .0406

ROE -.$479 RRA ,1111RCS *.270§ FAU ,|123§

FDE -.8114 FRA .SGS? FC-13.3155 $$P S2T

8DE .3772 6RA .4185 8C3 .2707 FSP 1260

MID-COURSE EXECUTION AccuRACY

SGT 824.5 $GR 659.2 SG3 185.4

RRT -.0429 RRF ,4477 RTF -._..75

386 1055.6 R23 -.4377 RI3 .liDS

3GI 825,8 SG2 657.6 THA 174.61

LAUNCH DATE JUN S 1971 FLIGHT TIME 152.00

HELIOCENTRIC CONIC

RL 151.7R LAL .00

RP 209.99 LAP -!,!5

RC 110.071 GL -12.59

PLANETOCENTRIC CONIC

C3 11.052 VNL 3.325

LNCN A2MTH LNCH TIME

SO.DO 13 46 18

60,00 iS ? 2

70.00 16 54 34

00.00 19 21 18

83.?4 20 33 50

100.00 22 4 10

110.00 21 54 0

DISTANCE 362.464

LOt. 253.T1 VL 32.209 6AL 3.36 AZL 91.29 HCA 117.26 3NA

LOP 10.98 VP 23.510 GAP 8.67 AZP 89.41 TAL 20.86 TAP

GP -5.51 ZAL 60.23 ZAP 127.95 ET8 184.31 ZAE 169.16 ETE

OLA -28.91RAL 319.65 RAD 6636,6 VEL 11.452 PTH 6.50 VHP 3.628 DPA -22.07 RAP 324.01

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT

2400.90 -2.43 62.25 172.18 137.53 14 25 18 1400.9 15.84

2166.11 2.69 47.82 177.10 130.23 15 43 28 1186.1 18.37

1869.06 8.48 26.53 181.44 123.21 17 25 43 869.9 21.26

1410.21 15.28 356.60 185.38 115.97 19 44 48 410.2 24.67

1112.93 20.27 335.93 187,86 111.07 21 12 23 112,9 27.16

6172.72 15.28 294.88 185.38 113.97 23 47 3 5172.7 24.6?

6204.71 8.48 293.35 181.44 123.21 23 37 25 5204.7 21.26

DIFFERENTIAL CORRECTIONS

TD[ -.1574 TRA -.4013 TC3 -.1132 BAU .0473

RD[ -.3435 RRA .1113 RC3 -.299? FAU .17896

FDE -.8218 FRA .6029 FC-14.0197 66P 620

BO[ .3778 6RA ,4166 8C3 .3204 FSP 1342

MID-COURSE EXECUTION ACCORACY

SGT 839.1 SGR 661.9 SG3 821.1

RRT .0044 RRF .4699 RTF .0186

SGB 1068,8 R23 .4697 RI3 .0220

SG1 839.1 SG2 861,9 THA .52

(_q61T OETERMINAT)ON ACCURACY

ST 17.2 SR 29.9 SS 23,3

CRT .6479 CH$ -,9767 C$T -.S3Y$

LSA 39.4 MSA 13,3 SSA 3.0

ELI 32.3 EL2 12.1 ALF 66.06

ARRIVAL DATE NOV 4 1971

EARTH TO MARS

185,5T ECC .19519 INC 1.2916 VI 29,354

138.13 RCA 150.16 APO 222.99 V2 26.111

208,01ZAC 94.42 ETC 277.89 LVI -13.01

ECC 1.1819

INJ 2 LONG

46.24

29.20

5.48

332.14

310.87

271.42

272.31

ORBIT DETERN]NATION ACCURACY

ST 18.0 SR 29.8 $$ 23.3

CRT .6756 CR6 -.9750 CST -.5607

LSA 39.5 NSA 13.5 6SA 3.1

ELI 32.6 EL2 12.1 ALF 63.90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUMCN OAT Ir JUN I lIT1

N[LIO¢[NTIIC C_IC

RL 151.78 LAL .0|

RP 210otl LAP "I,IE

RC tt2,IT? GL "11,46

PLANETOCENTRIC C_IC

C3 10.9U? VHL 3,303

LNCN AZNTH LNCH TIME

50.00 13 45 35

80.00 15 S ST

?0.00 IQ 52 46

90.00 1g IS SO

84.49 21 0 2

100.00 21 59 42

110.00 21 92 13

PLIGHT TIME 154.00 ARRIVAL DATE HOV 8 1971

OIITA)K[ 386.840 £4RTH tO NAil

L_. 213.Tt YL $|,113 GAL 3,34 AZL gl.Z?NCA 118.49 SNk 188.30 ECC .18394 INC 1.2705 Vl 28.]54

LOP 92,21 VP 23,458 GAP 8,43 AZP 89.39 TAL 20.84 TAP 139,34 flCA 150.1T APO 222.43 V2 28.085

GP °5.62 ZAL 60.26 ZAP 1_.03 [T8 t84.]3 ZA[ tGT. 50 [T[ ZO$.2G ZAC 94.34 [TC Z??.?4 LVI -12.88

DLA "28.TT RAL 31i,IG RAD 6Q38.5 VEL I1,445 PTH 6.50 VHP 3.$48 OPA "22.46 RAP 323.37 [CC 1.1T95

L-I TIN[ INJ LAT INJ LONG INJ RT ADC INJ AZ_TH [NJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

_401.43 -2.46 62.2? I72.03 137.53 14 25 38 1401.4 I5.81 48.2T

2187.60 2.62 47.89 178.91 t30.23 IS 4Z 25 1187.6 18.31 29.28

10?3,43 8.35 26.72 t81.20 123.24 17 24 O 873.5 21.15 S.?O

1422.21 14.92 358.31 185.02 116.1T 19 40 33 422.2 24.42 332.95

1090.45 20.24 334.26 187.45 1t0.89 21 18 12 90.5 27.06 $09.29

6184.73 14.92 295.59 185.02 !16.17 23 42 47 9184.? 24.42 272.22

8208.31 8.35 293.54 181.20 123.24 23 35 41 5208.3 21.25 2?2.52

DIFFERENTIAL CORRECTION6

TOE -.1660 TRA -.3980 TC3 -.2335 BAU .0591

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 852.8 3GR 865.7 803 838.8 8T 18.8 SR 29.S 8S 23.9

RRT .0526 RRF .4937 RTF .110Y CRT .6976 CRS -.9740 CST -.$817

888 1081.8 523 .4781 RI3 .1498 LSA 39.8 MSA 13.6 8SA 3.1

881 854.6 $82 663.3 THA 5.93 ELI 32.9 EL2 12.0 ALF 62.29

FLIGHT TIME 156.00 ARRIVAL DATE NOV 8 1971

ROE -.3394 RRA .1113 RE3 -.3312 FAU .16598

FOE -.s3gG FRA .8322 FC-14.7621 DiP 599

DOE .3??8 BRA .4233 BE3 .4053 FSP 1416

LAUNCH OATE JUN 5 1971

NELIOCENTRIC CONIC DISTANCE 370.804 EARTH TO MARS

RL 131.78 LAL .OO LOL 233,71VL 32.178 GAL 3.32 AZL 91.25 HCA 119.72 SMA 188.05 ECC .19279 INC 1.2493 VI 29,354

RP 210.45 LAP -1.09 LOP 13.43 VP 23.407 GAP 8.19 AZP 89.38 TAL 20.81 TAP 140.52 RCA 150.18 APO 221.92 V2 26.058

NC !14.307 GL -12.32 GP -5.87 ZAL 80.33 ZAP 124.09 ET8 183.94 ZAE 165.78 ETE 203.06 ZAC 94.25 ETC 2?7.59 LVi -12.29

PLANETOC[NTRIC CONIC

C3 10.769 VHL 3.282 OLA -28.61RAL 318.70 RAD 8638.4 VEL 11.439 PTH 8.49 VHP 5.474 OPA -22.8? RAP 322.?0 ECC 1,1772

LNCH AZNTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 44 53 2402.47 -2,51 62.31 171.90 137.53 14 24 55 1402,5 15.76 45.32

6Q.O0 15 4 52 2189.71 2.53 47.99 178.75 130.23 15 41 21 1189.7 18.22 29.39

70.00 18 90 53 1877.8T 8.18 26.95 180.98 123.28 17 22 11 877.9 21.01 5.97

80.00 19 12 16 1435.11 14.53 357,07 184.69 116.37 lg 36 I1 435.1 24.15 333.81

85.45 21 8 IT 1081.75 20.19 332.13 18T.28 I10.71 21 25 58 61.T 21.94 307,05

200.00 21 55 8 6197.$2 14.53 296.35 184.69 118.3Y 23 38 28 5197.8 24.t5 2T3.08

220.00 21 50 20 6212.73 8.18 293.78 180.98 123.28 23 33 52 5212.? 21.01 272.?9

D| FFERENT IAL CCRRECTION8

TOE -.1722 TRA -.3917 TC3 -.3535 BAU .0732

RDE -.3358 RRA .111! RE3 -.3833 PAU .18342

FOE -.882T FRA .6537 PC-!5.548| 88P 588

BOE .3772 8RA .4072 BC3 ,5084 PIP 1400

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 866.7 8GR 870.5 3G3 898.3 ST 19.0 $R 29.5 88 23.0

RRT .1D27 RRF .518g RTF .2D08 CRT .715T CR8 -.9738 CIT -.8025

8GB 1095,8 R23 .4870 213 .2703 LSA 40,1 NSA 13.5 33A 3.2

881 873,2 882 882.0 THA 10.00 ELI 53.0 EL2 12.9 ALF 61.11

LAUNCH DATE JUN 9 1971 PLIGHT T%M[ 150.00 ARRIVAL DATE NOV tO 1971

HELIOCENTRIC CONIC DI8TANC£ 374.8?2 EARTH TO NAR8

ML 152.70 LAL .00 LOL 293,71 VL 32,163 6AL 3.30 AZL 81.23 HCA 120.04 8NA 183.03 [CC .18175 INC 1.22?4 Vl 29.394

MP 220.70 LAP -1.05 LOP |4.ll VP 23,358 GAP ?,iT AZP 88,_T TAL |0.74 TAP 141.18 RCA 130.20 APO ||1.48 V2 R8.030

XC 228.480 GL "22. I1 G_ -i. Ol ZAL 10.43 ZAP 122.12 [T8 185.74 ZA[ 184.DO [T[ col,el 2AC 84.IT [?C 277,44 LV] -11,SO

PLANETOCENTRIC CONIC

C3 10.838 VHL 3.2i2 DLA -28.43 RAL 318.78 RAO i838,4 V[L 11,434 PTH 8.48 VHP 3.404 OPA "23.20 RAP 3|2.00 ICE 1.1751

LNCH AZNTN LNCN TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CIT TIH INJ 2 LAY INJ 2 LONG

S0.OO 13 44 |3 2404.03 -2.98 82.38 IT1.DO 137.52 14 24 17 1404.0 IS.G9 48,39

80.00 15 3 45 2182.45 2.41 48.13 IT6.81 930.24 15 40 17 1192.4 15,11 29.54

ro.oo 18 48 56 1683.I0 T.88 ZT,23 180.T9 I23.32 IT 20 I8 883.1 20.84 4,28

80,00 19 7 57 1440.8I 14.I2 357.88 184.39 116.59 19 5! 48 448.0 23.86 334.72

86.93 21 20 3s 1020.3T 20.14 328.08 157.15 110.51 21 37 38 20.4 26.82 304.00

100.00 21 SO 29 1211,$2 14.12 297,15 184,39 115.59 25 34 0 521/.3 25.88 274.00

120.00 22 48 2_ 6217.90 7.25 294.08 I80.79 123.32 23 52 0 5218.0 20.84 275.21

DIrFERENT IAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1820 TEA -.3849 TC3 ".4949 8AU .0907 SGT 859.7 $_ 875.5 583 955.5 8T 19.8 38 29.3 IS 23.1

RoE -.3512 RRA .1115 RC3 ".3503 PAU .80024 RRT .18Gi RRF .542_ RTF ,_44 C§T .?)80 CR$ -°972f el? -.9299

rOE -.8750 FRA .8890 FC-18.2080 88P 840 800 1124,9 R23 .459i RI3 .3809 LSA 40.5 Mik 13,6 $$A 3.Z

ODE .3779 ERA .404_ 8C3 .83?5 FIT 155t |81 913,$ $82 656,4 THA 14.45 ELI 33.3 EL2 It.8 ALF 59.54

LAUNCH DATE JUN 5 1972 FLIGHT ?IH[ ISO.OO ARRIVAL DATE NOV |2 t9?t

HELIOCENTRIC CONIC D18TANCE 378.147 EARTH TO NARS

• RL 152.78 LAL .00 LOt. 253.71 VL 32,154 GAL 3.27 AZL 91,21HCA 122,18 8HA 185,64 ECC .18080 INC 1.2050 V| 29,354

RP 210,95 LAP -1,0_ LOP IS,87 VP 23.310 GAP 7.74 AZP 89.38 TAL 20.$8 TAP 142.82 RCA 150,22 APO 221.05 V2 25.001

RC 118.637 GL -12.02 GP "8.25 ZAL 60.55 ZAP 120.15 ET$ 183.54 ZAE 162.18 ETE 199.75 ZAC 94,08 ETC 2?7.27 LVI -11.52

PLAN[TOCENTR[C CONIC

C3 10.$13 VHL 3.242 DLA -28.24 RAL 319.88 RAO 6838.3 VEL 11.428 PTH 6.48 VHP 3.339 DPA -23.?0 RAP 521.27 ECC 1.2730

LNCH AZMTH LNCH TIH( L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

$0.90 ]3 43 33 2406.D8 -2.89 62.46 17],74 ]37,52 14 25 39 1406.2 23.59 45,48

SO.O0 15 2 37 2995.?? 2.25 48.28 176.50 130.25 15 39 13 1195.8 2?.58 29.71

?0.90 18 46 54 2869.05 T.?6 2?,55 180.$3 123.37 l? 18 23 889.1 20.65 6,$4

$0.00 29 2 58 ]463.13 13.88 358.72 194.]2 126,8D _9 2? 29 463,2 23.54 335.$7

go.o0 21 33 22 6265.92 19,04 303.43 188.60 112,32 23 17 48 5265.9 28.15 278.67

IOQ.QO 21 45 47 $225,68 13.88 297.g9 184,11 115.8D 23 29 33 5225.? 23,54 274.95

120.D0 22 46 2D 8223.99 7.?6 294.37 |80.63 223.3? 23 30 4 5223.9 20.$3 273,47

01FFCR[NTIAL CORRECTIONS NID-COUR$E EXECUTION ACCURACY ORGIT DETERN|NATION ACCURACY

TDE -.9888 TRA -.3822 TC3 -.6350 OAU .1085 $GT 932.6 SGR 681.4 $83 975.0 ST 2D.3 SR 29.1 $3 24,0

RD[ -.3272 RRA .1218 RE3 -.4361FAU .20751 RRT .22T7 RRF .56?6 RTF .3812 CRT .?525 CR$ -.9723 CIY -.6377

FOE -.8910 FRA ,7146 FC-17.0885 68P 723 8GB 1155.1 523 .407? RI3 .4?50 L$A 40.5 NSA 23.5 SSA 5.2

SOL .3??? BRA .3g80 8C3 .7728 FIP I817 $81 955.3 $G2 649.3 THA 17.]5 EL1 33.5 EL2 11.6 ALF 58.09

J ?04



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT( JUM $ IS?t FLIGHT TIN( 162.00 ARRIYAL DATE NOV t4 IS71

HELIOCENTRIC ¢(_llC

RL tll,T8 LAL ,DO

RP Nit.tO LAP ".NO

RC 12O,iSi 6L "It*IS

PLANETOCENTRIC CONIC

C3 10,364 YML 3.284

LNCN AZNTN LNCH TIME

SO,DO 13 42 SS

6O.00 tS I 27

70.00 16 44 4?

80,00 18 58 13

90,00 21 14 4

100,00 21 41 5

110.00 21 44 14

DIFFERENTIAL CCRR[CTION8

TOE -,Igor TRA -.3704 TC3 -.TTO4 BAU .1259

ROE -.3240 RRA .llO9 RC3 -,4773 FAU .21S67

FOE -,9297 FRA .71?2 FC-l?.9635 BGP 876

BOE .3TSO BRA .3866 8C3 .9065 FGP 1648

DISTANCE 31S,32R EARTH TO MAR1

LOt. 298,?1 VL 32,143 6AL ],24 AlL I1,18 HCA 12|,31 |HA IlS,4T ERE ,11214 INC 1,1121 Vl 28.3S4

LOP IT,OJ VP |3,263 GAP ?,52 AZP 89,35 TAL 20,$6 TAP 143,94 RCA IS0,24 APO 220,69 V2 ZS,972

GP -6,44 2AL 60.70 2AP lllol3 ET8 113o33 ZA[ llO,3| ET[ 198,46 ZAC 95,t8 ETC 277,10 LV! -11,10

OLA -28.05 RAL 320,00 RAD I030,2 VEL 11,423 PTH 6.4? VNP 3.279 DPA -24.15 RAP 320,$2 [CC 1.1711

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

2408,61 -2.82 82,$7 171.69 137.51 14 23 3 14OB,6 IS.4? 46.58

2139.67 2.09 41,47 176.41 130.2t 15 38 7 1199,7 17,82 29.92

1895.00 ?.Sl 27.91 180,48 125,42 |7 16 Z3 895.6 20.44 7.05

14T8.04 13,22 359.56 183,86 117.02 19 22 51 478.0 23.21 336.65

1039,90 17.43 329,$9 185,89 !12.61 21 $1 24 $9.9 25.27 305.08

6240,55 13.22 298.86 183,86 117.02 25 25 S 5240.5 23.21 275.95

6230.66 7,St 2g4,73 180.48 I25,42 23 28 4 5230,7 20,44 273.87

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 956,! SIR 889.9 SG3 1018.8 8T 20.3 $R 29,D SS 24.7

RRT .2748 RRF .5949 RTF ,4637 CRT .7654 CR$ -,9733 CST -.6612

SGB 1180,6 623 .$689 Rt3 ,56|5 LSA 41.0 NSA 13.2 3SA 3.5

3G1 991.4 3G2 641.0 THA 19,71 ELI 33.5 EL2 11.3 ALF 57.67

LAUNCN DATE JUN 3 1971 FLIGHT TIHE 164.00 ARRIVAL DATE NOV 16 1971

HELIOCENTRIC CONIC

RL 151.78 LAL ,00

RP 211.48 LAP -.95

RC 123.058 GL -lt.67

PLANETOCENTRIC CO_IC

C3 10.280 VHL 3.208

LNCN AZNTH LNCH TIME

50.00 13 42 18

60.00 15 D 18

70.00 16 42 37

80.00 18 53 29

90.00 21 1 56

100.00 21 36 21

110.00 2| 42 4

DIFFERENTIAL CORRECTION9

TOE -.2083 TRA -.3737 TC3 -.9730 8AU ,1509

ROE ".3177 HRA *1|32 RC3 -*5089 FAU .22030

F0£ -,8897 FRA ,7963 FC-18.5523 83P 969

BDE .3799 BRA ,3905 BC5 1,0981 FGP 1760

DISTANCE 387.508 EARTH TO MARS

LOL 293,71 VL 32.134 GAL 3,2! AZL 91.16 HCA 124.59 SMA 18S,32 ECC .18317 INC 1.1585 Vt 29.354

LOP 18,30 VP 23,218 GAP 7.31 AZP 89.34 TAL 20.43 TAP 145.02 RCA 150,26 APO 220.37 V2 25.942

GP -6,64 ZAL 60.88 ZAP 116.12 ETS 183.12 ZAE 158.41 ETE 197,33 ZAC 93.89 ETC 276.93 LV! -1D.69

DLA -27.79 RAL 320.16 RAD 6638.2 TEL 11.418 PTH

L-I TIME INJ LAT

2411,67 -2.98

2204.20 1.89

1903.30 7.23

1493.60 12.74

1079,37 16.41

6256.11 12.74

6238.15 7.23

6.47 VHP 3.224 DPA -24.56 RAP 319.75 £CC 1*1692

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

62.70 171.68 13T,51 14 22 30 1411.7 15.32 46,T3

48.69 176.36 130.26 13 37 2 1204.2 17.63 30.16

28.31 180,37 123.47 17 14 21 905.5 20.20 7.50

.49 165.64 117.23 19 18 23 493.6 22.86 337.67

331.81 185.43 115.36 21 19 56 79.4 24.65 307.80

299.76 185.64 117.23 23 20 37 5256.1 22.86 276.95

295.13 180.37 123.47 23 26 2 5238.2 20.20 274.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1047.7 SGR 693.6 SG3 1046.S ST 21.8 SR 28.6 S$ 23.7

RRT .3335 RRF .6135 RTF .5359 CRT .7857 CR$ -.9663 CST -.6600

SGB 1256.5 623 .3468 613 .6162 LSA 40.7 MSA 13.7 SSA 3.3

3G1 1087.D $G2 630.2 THA 19.08 ELl 34.1 EL2 11.3 ALF 54.63

LAUNCH DATE JUN 5 1971 FLIGHT TIN( 166.00 ARRIVAL DATE NOV 18 1971

DISTANCE 391.695 EARTH TO HANS

LOL 253.71 VL 32,127 GAL 3.18 AZL 91.13 HCA 125.80 3MA 105.18 ECC .18647 INC 1.1344 VI 29.354

LOP t9,Sl VP 23,173 GAP 7.11 AZP 89.34 TAL 20,29 TAP 148.09 RCA 150.29 APO 220.10 V2 25.911

GP -6.84 ZAL 61.09 ZAP 114.10 ET3 182.89 ZAE 156.48 ETE 196.$7 ZAC 93.78 ETC 276.75 LVI -10.27

N£LIOCENTRIC CCNIC

RL 151,78 LAL ,00

RP 211.73 LAP -,92

RC 125.302 GL -11,49

PLANETOCENTRIC CONIC

C3 10.171VHL 3.189 DLA -27.54 RAL 320.34 RAD 6659,1VEL 11.413 PTH 6.47 VHP 3.173 DPA -24,99 RAP 318.97 ECC I.t674

LNCH AZNTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO C|T TIM INJ 2 LAT INJ 2 LONG

50.00 13 41 42 241S.19 -3.15 82.84 I71.69 137.50 14 21 57

60.00 14 59 7 2209,27 1.67 48.93 176.$2 130,27 15 35 56

70.00 16 40 24 1911.45 6.92 26.74 180.28 123,53 17 12 IS

80.00 t8 48 46 1503,56 12,24 1.41 183,45 117.45 19 13 56

90.00 20 32 4 1111.9T 15.$2 333.79 185.07 !13.94 2110 36

100.00 21 31 38 82T2.07 12.24 300.68 153.45 117.45 26 16 10

llO.OO 21 39 50 6246,3| 6.9Z 295.56 180.28 123.53 23 23 SG

DIFFERENTIAL CCIqRECTION3 HI D-COURSE EXECUTION ACCURACY

TDE -.2172 TR4 -.3683 TC3-1.1525 BAU .1755 SGT lilT.7 5GR 700.8 SG3 1081.4

ROE -.3128 RR4 .1140 RC5 -.5474 FAU ,22652 RRT .t075 RRF .6361RTF ,_02

FOE -.6854 FR4 .8363 FC-19.2809 88P 113t $G8 1519.2 R23 .320D R13 ,67D4

ROE .3908 ERA .3855 BC3 1.2758 FSP 1825 SG1 1164.4 SG2 620.1THA 19.34

1415.2 I5.15 46.89

1209.3 17.42 50.43

811,5 19.94 7.98

509.6 22.49 33e.?1

112.D 24.06 310.02

5272.1 22.49 277.99

5246.3 19.94 274.81

ORBIT DETERMINAT]ON ACCURACY

ST 22.5 SR 28.3 35 25.4

CRT .7997 CR$ -.9633 CST -.6686

LSA 40.7 MSA 13.7 SSA 3.5

ELI 34,4 EL2 11.1 ALF 53.06

LAUNCH DATE JUN S 1971 FLIGHT TIME 168.00 ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .DO LOL 233.71 VL

RP 212.01 LAP -.89 LOP 20.72 VP

RC 127.566 GL -11.29 GP -7,04 ZAL

PLANETOCENTRIC CONIC

C3 10.067 VHL 3.173

LNCH AZNTH LNCH TIN[

50.00 13 41 7

tO.GO 14 57 55

70.00 16 38 G

80.00 18 44 4

90.00 20 43 22

100.00 21 26 5G

110.00 21 37 33

DIFFERENTIAL CORRECTIONS

TOE -.2260 TRA -.3625 TC3-1.3416 BAU .1971

ROE -.3078 RRA .I!50 RC3 -,5864 FAU .23239

FOE -.8777 FRA .8773 FC-19.9853 BSP 1311

BDE .3818 ORA .3803 BC3 1.4642 FSP 1887

DISTANCE 395.884 EARTH TO MARS

$2.120 GAL 3.14 AZL 91.11NCA 127,01 IRA lit.DR ECC ,18766 INC 1.1094 VI 29.354

25.12g GAP 6.go AZP 89,35 TAL 20.12 TAP 147.15 RCA 150.32 APO 219.86 v2 25.880

61.32 ZAP 112.07 ET$ 182.66 ZAE 154.$2 ETE 195.S0 ZAC 93.69 ETC 276.57 LVl -9.64

OLA -2T.2G RAL 320.$4 RAD 6638,1VEL 11.409 PTH 6,46 VHP S.126 DPA -25.43 RAP 318.16 ECC 1.1657

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

24t9.20 -3.35 §3,0! 171.73 137.48 14 21 26 14t9.2 14.95 47.07

2214.92 1,42 49,20 176.3| 130,28 15 34 49 1214.9 17.19 30,73

1920.29 6,39 29.21 IB0.21 123.59 17 lO 7 920.3 19.65 B.51

1525.97 t1.?2 2.35 183.28 117.66 19 9 30 526.0 22.10 339.78

1141,27 t4,TO 335,$5 184.78 114.43 21 2 23 141.3 23.52 311.89

1000.45 tl,72 323.T2 183.28 117.66 21 43 36 .4 22.10 301,14

6255.14 6.59 266.03 180.21 123.59 23 21 48 5255.1 19.65 275.33

*ID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

'7 _T 1197.5 3GR 708.3 SG3 lt|4.9 ST 23.2 SR 28,0 SS 23.2

,RT ,4380 RRF .6581RTF .6556 CRT ,8126 CR8 -.9599 CST -.6?53

S;B 1391.3 R23 .2965 613 .7157 LSA 40.8 NSA 13.7 8SA 3.4

_1 1250.6 SG2 609,9 THA 19.28 ELI 34.7 EL2 10.9 ALF 51.51

1705



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 3 ll?l FLIGHT TINE 170.00 ARRIVAL OATE NOV 22 1971,

HELIOCENTRIC CONIC

RL ISl.?I LAL .00 LOL 253.T1 YL

RP 212.29 LAP -.85 LOP 21.93 VP

RC 129.850 GL "11.01 GP "?.24 ZAL

PLANET(XENTRIC CONIC

C3 9.967 VHL 3.157

LNCH AZNTH LNCH TIME

SO.O0 13 40 32

60.00 14 $6 41

?0.00 16 35 46

80.00 18 3g 23

90.00 20 35 25

100.00 21 22 15

110.00 21 35 12

DIFFERENTIAL CCRRECTIONS

TOE -.2345 TRA -.3552 TC3-1,5402 BAU .2215

RD£ -.3025 RRA .1131 RE3 ".8299 FAU .23785

FOE -.8645 FRA .9214 FC-20.8592 B8P 1507

8DE .3827 BRA .3747 BC3 1.6626 F3P 194?

DISTANCE 400.077 EARTH TO HARI

32.115 GAL 3.11AZL 91.09 HCA 121,21SHA IiS,00 ECC .11751 INC !.0139 VI 21.354

23.086 GAP 9,70 kZP 89.33 TAL 19.94 TAP 149.16 RCA 150.55 APO 219.65 V2 25.848

61,58 ZAP 110.04 [T$ 182.42 ZAE 159.35 ST( I94.72 ZAC 95.58 EYE 276.38 LV! -9.40

OLA -88.99 RAL 5EO.TT RAD 6638.0 VEL 11.405 PTH 9.46 VHP 3.084 DPA -25.87 RAP 317.35 ECC !.!640

L-! TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2423.69 -3,58 63,20 171.79 137.47 14 20 $5 1423.7 14.73 47.27

2221.13 1.15 49.50 176.33 130.29 15 33 42 1881.1 16.94 3t.06

1929.78 6.23 89.71 180.16 125.85 l? 7 35 929.9 19.3A 9.07

1542.82 11.19 3.32 183.14 117.86 19 5 G 542.8 21.89 340.86

1168.62 13.92 337.18 184.53 114.87 20 54 54 168.6 22.99 313.82

1017.29 11.19 324.68 183.14 117.86 21 39 12 17.3 21.69 302.23

6264.64 8.23 296.53 180.16 123.85 23 1g 37 $264.6 19.34 275.89

HID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SGT 1285.8 $GR 715.8 383 1145.7 8T 23.9 SR 27.7 SS 22.9

RRT .4844 RRF .6793 RTF .7027 CRT .9241CR3 -.9558 CST -.6787

8GB 1472.0 R23 .2759 R13 .7535 LSA 40.7 NSA 13.S SSA 3.4

SGt 1344,5 SG2 599.6 THA 19.03 ELl 35.0 EL2 10.7 ALF 50.02

LAUNCH DATE JUN 3 !971 FLIGHT TIME 172.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LC_. 253.71 VL

RP 212.57 LAP -.82 LOP 23.13 VP

RC 132.153 GL -10.86 GP -7.45 ZAL

PLANETOCENTRIC CONIC

C3 9,871 VHL 3.142

LNCH AZHTH LNCH TIME

50.00 13 39 57

80.00 14 55 25

70.00 16 33 22

80.00 18 34 43

go.o0 20 28 0

100.00 21 17 34

/10.00 21 32 48

OIFFERENTTAL CCNRECTION$

TOE -.2422 TRA -.3492 TC3-1.7488 BAU .8488

ROE -.2371 RRA .1173 RE3 -.GGTO FAU .84324

FOE -._488 FRA .9633 FC-21.3328 8SP 1719

BOG .3833 BRA .3684 9C3 1.8698 FSP 1998

DISTANCE 404.272 EARTH TO MARS

32.111 GAL 3.07 AZL 91.06 HCA 129.42 8HA 184.93 [CC .19883 INC 1.0575 Vl 29.354

23.044 GAP 6.51 AZP 89.33 TAL 19.74 TAP 149.16 RCA 150.38 APO 219.48 V2 25.815

61.87 ZAP 108.01 ET3 182.17 ZAE 150.55 ETE 194.01 ZAC 93.47 ETC 876.20 LVI -8.95

OLA "26.88 RAL 321.03 RAD 6838,0 VEL 11.400 PTH 6.45 VHP 3.046 DPA "26.31 RAP 318.54 [CC 1.1625

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

2488.68 -3.83 63.4I 171.87 137,46 14 80 25 1489.7 14.49 47.50

2227.90 .65 49.82 176.56 130.29 15 32 33 122T.9 16.66 31.41

1939.92 3.85 30.24 180.14 123.71 17 5 42 g39.g lg.01 9.67

1560,09 10,64 4,30 183.05 118,05 19 0 43 560.1 21.26 341.97

1194,73 13.17 338.73 184.35 115.25 20 47 55 194.7 22.46 315,55

1034.56 10.64 385.67 185.05 !18.05 21 34 49 34.8 21.28 303.33

8274.78 5,85 897.07 180.14 123.71 23 17 23 5274.8 19.01 2?8.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1581.5 SGR 725.7 SG3 1178.8 ST 24.G 8R 27.3 SS 22.4

RRT .52T5 RRF .T001 RTF .743| CRT .8344 CRS -.gs09 C3T -.8808

8GB 1560.3 R23 .2575 R13 .7857 LSA 40.7 MSA 13.8 SSA 3.4

$GI 1444.7 SG2 559.5 THA 18.78 ELI 35.2 EL2 10.S ALF 48.83

LAUNCH DATE JUN 5 1971 FLIGHT TIME 174.00 ARRIVAL DATE NOV 26 19YI

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 253.?1 VL

RP 212.88 LAP -.71 LOP 84.53 VP

RC 134.475 GL -10.83 GP -?.G6 8AL

PLAN[TOCENTRIC CONIC

C3 9.779 VNL 3.I27

LNCH AZMTH LNCH TIME

50,00 13 39 22

80.00 14 54 8

?0.00 16 30 $4

80.00 18 30 3

90.00 20 20 59

I00.00 21 12 55

t10.00 21 30 21

OIFFERENTIAL COIRECTIONS

TOE -.2487 TRA -.3411 TC3-].9383 BAU .2724

ROE ".2919 RRA .1183 RE3 ".7099 FAU .24849

FOE -.8370 rRA .9999 FC'21.9934 SiP 1947

BOG .3835 iRA .3SlO 9C3 E.0831 FSP 2033

DI3TANC[ 409.469 EARTH TO MARS

38.106 GAL 3.03 AZL 91.03 HCA 150.81 8MA IO4,BT ECC .18648 INC 1.0302 Vl 29.354

83,008 GAP 6,58 AZP 69,35 TAL 19.52 TAP 150,14 RCA 150.41APO 919.34 V2 23,782

68.18 ZAP 105.99 ET3 191.92 ZA[ 148.55 ST[ 193.36 ZAC 93.36 ETC 273.01 kVl -S.50

DLA -26.35 RAL 381.30 RAD 6637.9 VEL 11.396 PTH 6.45 VHP 5.018 DPA -El. T4 RAP 315.71ECC I.IS09

L*i TIME INJ LAT INJ LONG INJ RT ASS INJ AZMTH INJ TIME PO ¢91 TIN INJ 2 LAT INJ 2 LONG

2434.12 -4,10 83.84 17|,98 137.44 14 19 56 1434.! 14.22 4?,74

2235.23 .52 50.17 176.42 130.30 15 31 25 1235.2 16,36 31.79

1950,70 5.44 30.81 180.13 123.77 17 3 25 930.7 10.63 10.30

1577.79 10.07 5.31 182.94 ttB.2S 15 5S 21 577.8 20.82 343,08

1220.03 12.43 540.22 184.16 115.61 EO 41 19 220.0 21.93 317.21

1032.23 10.07 324.S7 182.94 118.26 21 30 27 32.2 20.82 304.46

6283.38 5.44 897.64 180.t3 123,77 23 15 S 5285.S 18.65 277.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1401.4 $GR 753.9 $G3 1208.9 5T 23.1 8R 27.0 88 8_.1

RRT .5575 RRF .T208 RTF ._,Y8 CRY .8431CR5 -,8488 {IT -.Ills

SG8 1654.1 R23 .Z404 R|5 ,8138 LSA 40.8 MSA 13.8 $8A 3.5

SGI 1349,3 562 579.4 THA 18.41 ELI 33.4 EL2 |0.3 ALF 47.4Z

LAUNCH OAT[ JUN 5 1971 FLIGHT TIME 179.00 ARRIVAL DATE NOV 28 19Y1

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 233.71 VL

RP 213.18 LAP ".75 LOP 25.32 VP

RC 136.814 GL -10.58 GP -7.8? 2AL

PLANETOCENTRIC CONIC

C3 9.691 VHL 3.113

LNCH AZNTH LNCH TIME

50.Q0 13 38 46

80.00 14 52 49

70.00 16 28 24

80.DO 18 25 25

gO.O0 20 14 16

100.00 21 8 17

110.00 21 2? 50

DIFFERENTIAL CCRRECTiON5

TDE -.2527 TRA -.3305 TC3-2o1702 BAU ,2977

ROE -.28?3 RRA .1186 RC3 -.?559 FAU .25410

FDE -.83g3 FRA 1.0166 FC-22,6993 BSP 2205

BDE .3826 BRA .3511BC3 2.2980 FSP 2046

OISTkNCE 419.688 EARTH TO MARS

32.103 GAL 2.99 AZL 91.00 HCA |3|.SI 8MA 184.84 £CC .|5606 INC 1.0022 Vt 29.334

92,881 GAP 6.13 AZP 89,33 TAL 19.29 TAP 151,10 RCA I50,44 APO 218.23 VZ 25.749

82.51 ZAP 103.87 ET3 131,95 ZAE 146.53 ETE 198,7G ZAC 93.24 (TC 275.82 LVI -8.03

OLA -28.01 RAL 321.39 RAO 6937.9 VEL 11.3g3 PTH 6.44 VHP 8.981 DPA -27.18 RAP 314.89

L-[ TINS INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TINS PO C�T TIM INJ 2 LAT

2440.0T -4.40 63,88 t72,10 137.42 t4 19 29 1440.1 13.g3

2243.12 ,19 50.55 176.50 150.30 15 30 |2 1243.1 16.03

1982,10 5.01 31.41 180.13 123.83 17 1 6 962.1 18.27

1593.82 9.48 6,33 182.89 118,44 18 52 1 595.8 20.38

1244.78 tl.70 341.67 184.03 115.93 20 35 1 244.8 21,39

1070.30 g.48 32?,70 182.88 118.44 21 26 7 T0.3 20.36

1008.92 5,01 320.33 180.15 123.83 21 44 3g 8.9 18.27

NED-COURSE [XECUTION ACCURACY

$GT 1581.1 5GR 748.4 SG3 1241.5

RRT .6083 RRF .7416 RTF .8102

$GB 174g.3 R23 .2216 R13 .8405

S01 1684.2 $G2 568.9 THA 18.24

ECC 1.1393

[NJ 2 LONG

48.01

32.81

I0.g7

344.23

318.83

303.60

2gg.88

ORBIT DETERMINATION ACCURACY

ST 25.5 SR 26.? SS 22.1

CRT .8323 CR$ -.9458 CST -.6g56

LSA 40.7 NSA 13.6 83A 3.5

ELI 33.3 EL2 10.0 ALF 46.60
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JPL TM 33-lOO EARTH--MARS TRAJECTORIES (VOLo 4, 1971)

.LAUNCH DATE JUN S 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .DO

RP 213.48 LAP -,71

RC 138,171 GL "10.12

PLANETOCENTR|¢ CONIC

CS 9.808 VHL _.099

LNCM AZRTH LNCH T|ME

SO.DO 13 38 11

GO.DO 14 91 28

?O.OO 18 25 SO

60.00 18 20 4?

90.OO 20 T 47

100.00 21 3 38

llO.O0 21 2S 17

FLIGHT TIN( 178.00 ARRIVAL DATE NOV 30 1ST1

OiITAME[ 418.868 EARTH TO NARD

LOL 253.71 VL 32.104 6AL 2.95 AlL 90.97 HCA 133.00 8HA 104.81 (CC .18577 INC .9731 V! 29.384

LOP 28.?1 VP |2.921 GAP S.95 AZP 89.34 TAt. 18.04 TAP 152.04 RCA 150.48 APO 219.19 V2 25.TI4

GP -8.08 ZAL 82.88 ZAP 101,97 IT8 |II,3B ZA[ 144.53 [T[ 192,2$ ZAC 93.11 ETC 275.63 LVI -7.SO

DLA "2S.84 RAL 321.91RAD IS$T.8 VEL 11,389 PTH i.44 VHP 2.R56 DPA -E?.BI RAP 314.08 ECC S.lSS!

L-I TIME IMJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

2448,5§ "4.72 E4.|9 172.26 137.40 14 18 S8 1449.5 13.81 48.29

2211.e3 -.20 50.95 176,61 130.30 lS 2g 0 1251.8 15,68 32.6S

1914.19 4.55 32.05 100.20 123.89 16 58 44 974.2 t7.87 11.67

1614.40 8,08 7.38 182.84 118.62 18 4? 42 614.4 19.87 345.40

1289.33 10,96 343,09 183,94 I16.23 EO 28 56 289.3 20.84 320,42

1088.87 8.88 328.78 182.94 118.62 21 21 48 88.9 19.87 306.?T

1021.01 4.55 320.96 180.20 123.89 21 42 18 21.0 17,87 300.59

DIFFERENTIAL CCRRECTION8

TOE -.2643 TRA -.3276 TC3-2.4262 BAU .3278

ROE -.2787 RRA .1226 RC3 -.7879 FAU .25530

FOE -.7482 FRA 1.1212 FC-23.0083 BSP 2396

BDE .3841 8RA .3498 DC3 2.5509 FSP 2148

NID-COUR9E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1718.1 8DR 753.1 SG3 1253.9 ST 26.5 8R 26.0 SS 20.5

RRT .6317 RRF .7534 RTF .9254 CRT .8584 CR8 -.9228 C3T -.6537

SOB 1875.9 R23 .2208 R13 .8507 LSA 39,9 NSA 14.0 SSA 3.8

SG! 1790.3 $82 560.3 THA 17.22 ELI 35.8 EL2 9.9 ALP 44.40

LAUNCH DATE JUN S 1971 FLIGHT TIN_ 180.00 ARRIVAL DATE DEC 2 197!

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 213.77 LAP -.68

RC 141.541 GL -9.84

PLANETOCENTRZC CONIC

C3 9.528 VHL 3.088

LNCH AZMTH LNCH TIM[

SO.DO 13 37 35

60.00 14 SO 8

?O.O0 16 23 13

80.00 18 16 10

gO.DO 20 1 30

100.00 20 59 2

110.00 21 22 39

DISTANCE 421.063 EARTH TO NARD

L(X. 253.71 VL 32.103 GAL 2.91 AZL 90.94 HCA 134,19 SHA 184,80 ECC .1BSS3 INC .9428 Vl 2g.154

LOP 27.90 VP 22.881 GAP 5.77 AZP 89.34 TAL 18.77 TAP 152.96 RCA 150.52 APO 219.09 V2 25.680

GP -8.30 ZAL 63.26 ZAP 99.99 ET8 181.10 ZAE 142.52 [TE 191.?0 ZAC 92.98 ETC 2?S,AS LVI "7.|4

DLA "25,25 RAL 322,23 RAD 6637,8 VEL 11,385 PTH 6,44 VHP 2,932 DPA -28,03

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CST TIN

2453,52 -5.07 64,45 172.43 137,37 14 18 28 1453.5

2260.69 -.60 51.38 176.73 130.30 15 27 46 1260.T

1986.88 4,07 32,71 180.26 123.94 16 56 20 986,9

1633.36 8.26 8.44 182.83 118.79 18 43 23 633.4

1293.65 10.23 344.50 183.87 116.51 20 23 4 293.6

1107.83 8.26 329.81 182.83 118.79 21 17 30 107.8

1033.70 4.07 321.63 180.26 123.94 21 39 53 33.7

RAP 313.28 ECC 1.1568

INJ 2 LAT INJ 2 LONG

13.27 48.60

15.30 33.12

17.44 12.40

19.37 346.58

20.28 321.98

19.37 307.98

17.44 301.32

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2698 TRA -.3190 TC3-2.6665 BAU .3556 8GT 1840.9 SGR 763.0 SG3 1274.7

RDE -.2720 RRA .1247 RC3 -.0288 FAU .25838 RRT .6603 RRF ,7722 RTF .8445

FOE -.7039 FRA 1.1748 FC-23,4848 BSP 2638 SOB 1992.6 R23 .2119 R13 .8659

BDE .3832 BRA ,3423 9C3 2,7923 FIP 2185 SOl 1915,1 802 350,8 THA 16,73

LAUNCH DATE JUN S 1971 PLIGHT TINS 182,00

HELIOCENTRIC CONIC OISTANCE 423,266

RL 151.78 LAL .DO LOL 253.71 VL 32.104 GAL 2.86 AZL go.g1HCA 135.3? SHA

RP 214,08 LAP ",64 LOP 29,08 VP 22,842 GAP 5,59 AZP 89,35 TAL 18.49 TAP

NC 143.938 GL -g.ss GP -8.51ZAL 63.67 ZAP 98.03 ETS 180.81ZA[ 140.52 ETE

PLANETOCENTRIC CONIC

C3 9.44? VHL 3.0?4 DLA -24.83 RAL 322.60 RAO 6637,8 VEL 11.382 PTH 6.43 VHP

LNCH AZNTH LNCH TIME L-] TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH IMJ TIME

SO.DO 13 38 57 2461,02 -5.45 64.7? 172,62 137.34 14 1? 58

00.00 14 48 39 2270,34 -1,02 51,85 176,87 130,29 15 26 29

?O,DO 16 20 32 2000,20 3,58 33,41 180,34 123,g9 10 53 52

80.00 18 II 32 1652.76 7.12 9.53 192.84 118.96 18 39 5

90,00 12 5522 1317,92 9,49 345.90 183.83 116,77 20 17 20

100.00 20 54 24 1127.24 7.62 330.90 182.84 110.86 21 13 12

110.00 21 19 50 1047.02 3.38 322.33 180,34 123,99 21 37 23

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TDE -.2744 TRA -.$098 TC3-2.9138 |AU .3840 8GT 19|8.2 SGR 773.6 $G3 IE93,S

ROE -,2681RRA ,12G8 Re3 -.9703 FAU .28103 RRT ,93S4 RRF .7893 RTF ,_04

FOE -,G552 FRA !,2510 FC-25,9226 63P 2889 8DE 2114,8 R23 ,2047 RI3 ,8788

ROE ,3815 DRA ,5346 BC5 5,0408 FSP 22|! SGI 2044.2 3G2 $41,6 THA 16,27

LAUNCH DATE JUN § 19T1 FLIGHT TIME 184.00

HELIOCENTRIC C_IC DIlTANCE 429.467

RL 151.78 LAL .DO LOt. 233.71 VL 32.10S GAL 2.81AZL 90.80 HCA 136.55 IRA

RP 214,39 LAP -,60 LOP 30,26 VP 22.803 GAP 5,42 AZF 8g,36 TAL 18.19 TAP

RC 146,344 GL -9,23 GP -6,74 ZAL 64,10 ZAP 96,09 ET$ 180,52 ZkE 138,53 ETE

PLANETOCENTRIC CONIC

C3 9.372 VHL 5,0610LA "24,38 RAL 322,9? RAO 6637,7 YEL 11.379 PTH 6.43 VHP

LNCH AZNTH LNCH TIME L'I TIME INJ LAT

SO.OO 13 36 18 2469.05 -5.85

60.00 14 47 10 2280.59 -1.47

?O.OO 16 17 47 2014.17 3.03

80.00 18 6 54 1672.64 8.96

9O.OO 19 49 21 1542.24 8.74

lOO.00 20 49 46 1147.11 8,96

110.OO 21 17 13 1060.98 3.03

OIFFERENTZAL CORRECTIONS

TOE -.2779 TRA -.2998 TC3-3.1865 BAU .4128

RDE -.2581RRA .1291RC3 -.9115 FAU .26308

FOE -.6047 FRA 1.2832 FC-24.3031BDP 3145

BD£ .3792 BRA .3264 BC3 3.2951FSP 2249

ORBIT DETERMINATION ACCURACY

ST 27.0 8R 25.6 88 lg,?

CRT .8643 CR8 -.9084 CST -.63S5

LSA 39,5 NSA 14.1SSA 3.6

ELI 35.9 EL2 9.T ALF 43.15

ARRIVAL DATE DEC 4 1971

EARTH TO MARS

184,81 ECC .18534 INC .911T Vl 29.334

153.88 RCA 150.38 APO 219.08 V2 25.645

181,22 ZAC 92,94 ETC 2?5,2? LVI "6.Gg

2,912 DPA -29,43 RAP 312,49 ECC |.1338

PO CDT TIN INJ 2 LAT ]NJ 2 LONG

1461.0 12.90 48.94

1270,3 14,g0 55,81

1000.2 18.98 13.17

652.S 18,84 347.?8

317,9 19.T0 323.32

127,2 18.84 509.18

47,0 lS,g_ 302.09

OR|IT DETERMINATION ACCURACY

ST 27,4 5R 25.0 GS IS.g

CRT .6695 CRS -.6899 CSl -,QlUS

L3A 39.0 MSA 14,2 SSA 3.G

ELI 3s.g EL2 g.5 ALF 42,Q0

ARRIVAL DATE DEC 6 1971

EARTH TO MARS

I04.82 ECC .18519 INC ,8790 V1 29.334

154,75 RCA 130.60 APO 219.03 V2 25.609

190,76 ZAC 92,69 ETC 273.09 LVl -6.23

2.895 DPA -28.87

INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CST TIH

83.11 172.83 137.30 14 17 27 146g.0

52.34 177.03 130.28 15 28 10 1280.6

34,14 180,44 124.04 16 51 21 1014.2

10.64 182.87 119.11 18 54 47 672.6

347.29 183.82 117,00 20 11 45 342.2

332,01 182.87 119.11 21 8 53 147.1

323,06 180,44 124.04 21 34 54 61.0

RAP 311.?| ECC t,1542

INJ 2 LAT [NJ 2 LONG

12.51 49.29

14.47 34.14

16.51 13.97

18.30 549.01

19,1| 325.06

18.30 310.37

16.51 _07.89

OR61T D[TERN]NAT|ON ACCURACY

ST 27.8 SR 24.5 SS 18.2

CRT ._735 CRS -.8682 CST -.5815

LSA 38.5 NSA 14,3 88A 3.?

EL1 58.8 EL2 9.2 ALF 40.92

MID-COURSE EXECUTION ACCURACY

SGT 2099.7 SGR 784.3 SG3 1309.3

RRT .7103 RRF .8038 RTF .8741

SGB 2241,4 R23 .1985 R13 .8899

881 2177.2 SG2 $32.5 THA 13.83
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCMDATE JUN S 1171 FLIIMT TIN( Ill. OD AIRIYAL DATE DEC 9 IRTI.

MEL|O¢[NTRIC CONIC

RL 151,79 LAL .00 LOL 2S3,?1 VL

RP 214,72 LAP -,57 LOP 31,44 VP

RC 149.770 GL -8.92 GP "9.99 ZAL

PLANETOCENTRIC CONIC

C3 9.300 VML 3.0S0

LNCN AZMTM LNCM TINE

50.00 13 35 37

60.00 14 45 37

70.00 16 14 58

90.00 18 2 13

90.00 19 43 25

100.00 20 43 ?

110.00 21 14 24

DIFFERENTIAL CORRECTIONS

TOE -,2797 TRA -.2892 TC3-3.4236 8AU .4419

ROE -.2507 RRA .1312 RE3 -.9543 FAU .26494

FOE -.5488 FRA 1.3293 FC-24,6641 BSP 3405

80[ .3736 IRA .31?6 8C3 3,5543 FSP 2266

O|ITANCE 433,6i7 EARTH TO MAR8

S2.1DG GAL t.?T AZL 10.85 NCA t3T,73 SNA 184.85 ECC .tiSlO |NC ,R449 Vl 29.354

12.7$5 GAP S,25 AZP 19,37 TAL 17.88 TAP 19|,91 RCA 150.S4 APO 219,0? V2 23.5?3

64,5I ZAP 94,18 ETS 180,22 ZA[ 136.55 ETE ]90.33 ZAC 92,54 (TC 274,91 LVI -8,79

DLA -23.93 RAL 323,3S RAD ii3T.T VEL !1,376 PTH 6.43 VHP 2.882 DPA -29,28 RAP 310.96 [CE 1.1531

L-! TIME INJ LAT |NJ LONG INJ AT ARC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

247?,63 -6.28 65.47 173.05 137.26 14 16 54 1477,6 12.09 49.67

2291.46 -1.95 52.85 177,21 130.26 15 23 48 1291.5 14.01 34.69

2028.79 2.4? 34.91 180.56 124.08 16 48 46 1028.8 16.00 14.80

1693.00 6.29 11.77 182.92 119.25 18 30 28 693.0 17.73 350.25

1366.71 7.98 348.69 183.83 !17.22 20 8 12 366.? 18.50 326.60

1167.47 6.29 333.14 182.92 119.25 21 4 35 167.5 17.73 311.62

1075.60 2.47 323.82 180.58 124.07 21 32 20 73.6 16.00 303.72

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

6GT 2233.9 SIR 795.9 $03 1324.0 3T 27.9 SR 23.9 SS 17.3

RRT .?327 RRF ,6182 RTF .8860 CRY .8769 CR9 -,8408 CST -.3452

$GB 2371,4 R23 ,1926 R13 .8998 LSA 37.8 NSA 14.4 89A 3.7

$01 2313.0 $02 523.1THA 15.44 ELI 35.6 EL2 9.0 ALF 39.96

LAUNCH OAT[ JUN 3 1971 FLIGHT TIME 188.00 ARRIVAL DATE DEC 10 19?1

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 253.71 VL

RP 215.04 LAP -.33 LOP 32.62 VP

NC 151.211GL -6,38 GP -9,19 ZAL

PLANETOCENTRIC CONIC

C3 9.231VHL 3.039

LNCH AZHTH LNCH TIME

50.00 13 34 53

60.00 14 44 0

70.00 16 12 4

80.00 17 57 34

90.00 19 3? 33

I00.00 20 40 26

110.00 21 11 30

DIFFERENTIAL CCRRECTION8

TOE -.2794 TRA -.2769 TC3-3.6804 BAU .4708

RDE -.2448 RRA .1320 RC3-1.0034 FAU .26771

FD[ -,5270 FRA 1.3429 FC-25.106] BSP 3674

8DE .5715 BRA .3065 DE3 3,8147 FSP 2242

DISTANCE 437,868 EARTH TO MAR8

32.109 GAL 2,72 AZL 90.81HCA 138.91 3HA 184,89 [CC .18505 INC ,8095 Vl 29.354

22.72? GAP 5.09 AZP 89.39 TAL 17.56 TAP 156.4R RCA 150.68 APO 219.10 V2 25.536

65.03 ZAP 92.30 ETS 179.90 ZAE 134.59 ETE 189.93 ZAC 92.38 ETC 2?4.?4 LVI -5.32

DLA -23.44 RAL 323.75 RAD 6637.6 VEL 11.373 PTH 6.43 VHP 2.872 DPA -29.69 RAP 310.22 ECC 1.1519

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTN |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2486.78 -6.74 65.86 173.29 137,21 14 16 20 1486.8 11.63 50.07

2302.95 -2.46 53.40 177.40 130.24 15 22 23 1303.0 13.53 35.28

2044.06 1.89 35.?0 180.69 124.11 16 46 8 1044.1 15.47 15.67

1713.85 5.59 12.93 182.99 119.38 IB 26 8 713.9 17.14 351.52

1391.38 7.21 350.09 183.87 117.42 20 D 44 391.4 17.87 328.13

1188.32 5.59 334.30 182.99 119.38 21 0 14 188.3 17.14 312,98

1090.88 1,89 324,62 180,69 124.11 21 29 41 90.9 15.47 304.59

M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2367.1 SGR 811.5 SG3 1342.3 ST 27,9 SR 23.5 58 17.0

RRT .7561 RRF .83369TF .8993 CRT .8809 CR8 -,8304 CST -.5394

SGB 2502.3 923 .1832 R13 .9112 LSA 37.5 MSA 14.2 55A 3.8

801 2449.1 $02 513.3 THA 15.22 EL1 35.4 EL2 6.8 ALF 39.41

LAUNCH OAT[ JUN 5 1971 FLIGHT TIE 199.00 ARRIVAL DATE DEC 12 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 253.71VL

RP 215.37 LAP -,5D LOP 33.79 VP

RC 153.659 GL -8.22 GP -9.43 ZAL

PLANETOCENTRJC CONIC

C3 9.165 VML 3.02?

LNCH AZMTH LNCM TIME

50.00 13 34 7

60.00 14 42 20

70,00 16 5 5

20.00 17 52 51

90.00 19 31 43

100.00 20 35 43

110.00 21 8 32

DIFFERENT|AL COqRECTION9

TOE -.2802 TRA *.26S5 TC5-3.9953 6AU ,3010

ROE ".2343 RRA .13TI RC3-1,0352 FAU .29589

FOE -,4058 FRA 1.4486 FC-25.1151 SSP 3929

DOE .3953 IRA ,2997 8C3 4.0886 FSP 2309

DISTANCE 442.066 EARTH TO MARS

32.112 GAL 2.67 AZL 90,77 HCA 140,08 9MA 184.94 ECC .19504 INS ,7728 Vl 29.354

22.690 GAP 4.92 AZP 89.41 TAL 17.22 TAP 157.30 RCA 150.72 APO 219,16 V2 25.499

85.53 ZAP 90.45 [T5 179.59 ZAE 132.65 [TE 189.55 ZAC 92.20 ETC 274,58 LVI -4,87

OLA -22.93 RAL 324.16 RAD 9837.8 VEL 1t,370 PTH 6.42 VHP 2.86A DPA -30.09

L-I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TIM

2496.34 -7,23 69,27 173.56 137.16 14 t5 44 1498.5

2315,13 -2.99 53.99 177.61 130.21 15 20 55 1315.1

2060.07 1.28 36.54 180,85 124.13 16 43 25 1060.1

1733,33 4,$8 14.12 183.08 119.49 18 21 aT 735.3

1416,45 G.42 331.51 193.93 !1T.80 19 55 20 416.4

1209.80 4.00 335.49 183.08 119,49 20 53 53 209,8

1105.89 !.28 325.46 180.85 124.13 21 26 59 108,9

MID-COURSE EXECUTION ACCURACY

SOT 2513.3 8GR 817.8 303 1340.5

RRT ,7695 RRF .5442 RTF ,_.a27

SG8 2643.0 R23 .1979 RI3 .9134

801 2594.1 SO2 505.9 THA 14.63

RAP 309.52 ECC i.1595

INJ 2 LAT IMJ 2 LONG

11,15 50.49

13.0! 35.90

14.g1 19.57

16.52 352.81

IT,2I 329.60

15.52 314.18

14.g1 305.49

ORBIT O[TERMINATION ACCURACY

ST 28.0 3R 22.9 55 15.5

CRT .5002 CR5 -.7448 CSf -.4159

LSA 38.2 MSA 14.7 35A 3.5

ELI 34.9 EL2 8.6 ALF 30.11

LAUNCH DATE JUN $ 1971 PLIGHT TINS 192.00 ARRIVAL OAT[ DEC 14 197I

HELIOCENTRIC CONIC

RL 151.78 LAL ,00 LOL 253.71 VL

RP 215.71 LAP -.AS LOP 34,95 VP

RC 156.143 GL -T,83 GP -9.67 ZAL

PLANETOCENTNIE CONIC

C3 9.10S VHL 3.017

LNCH AZMTH LNCH TIME

50.00 13 33 17

60.00 14 40 34

70.00 16 6 I

80.00 17 48 5

90.00 19 25 55

IO0.O0 20 30 57

110.00 21 5 27

OIFF[R[NTIAL CORRECTIONS

TOE -.2775 TRA -.2535 TC3-4.2231 BAU .5306

ROE -.2298 RRA .1399 RC3-1.0774 FAU ,26596

FOE -.3341 FRA 1.5002 FC-25.2949 DiP 4200

60[ .3578 IRA .2899 BC3 4,3603 FSP 2319

DISTANCE 446.265 EARTH TO MARS

32.115 GAL 2.61 AZL 90.73 HCA 14|.24 3NA 185.00 ECC .18507 INC .?339 Vl 29.354

22.853 GAP 4.?6 AZP 89,43 TAL 19.87 TAP 152,12 RCA 150.76 APO 219.24 V2 29,461

66,05 ZAP 82.64 ETS 179.28 ZAE 130.73 ETE 189,18 ZAC 92.02 ETC 274,42 LVI -4.43

OLA -22.39 RAL 324.59 RAD 663?.6 V[L 11.367 PTM 6.42 VHP 2.859 DPA -30.49

L-I TINS INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TZM( PO C$T TEN

2505.91 -?.?4 66,71 173.83 137.09 14 15 4 1506.9

2327.98 -3,56 54.60 177,84 130,17 15 19 22 1328.0

2076.?8 ,84 37.41 131.02 124.15 18 40 38 1078.8

1757,35 4,14 15.35 183.20 119.60 18 1T 22 757.3

1441.60 5,62 352.94 184,01 117.76 |9 49 57 441,8

1231.62 4.14 336.70 183,20 119.60 20 51 29 231.8

1123.60 .64 326,33 18t,02 124.15 21 24 11 123.6

RAP 308.89

INJ 2 LAT

10.64

12.47

14.32

15.85

16.54

15.82

14.32

MID-COURSE EXECUTION ACCURACY

SGT 2655.1 SGR 830.2 $83 1346.5

RRT ,7865 RRF .8565 RTF .9097

$GB 2781.8 R23 .1859 R13 ,9193

SG! 2737.0 SG2 49?.4 THA 14.30

[CC 1.|498

INJ 2 LONG

30.94

36.54

17.51

334.13

331.23

315.50

306.42

ORBIT DETERNINAT]ON ACCURACY

8T 27.7 $R 21.g $5 15.0

CRT .8806 CR8 -.6803 CST -.3345

LSA 35.2 NSA 14.8 SSA 3.9

ELI 34.3 EL2 8.4 ALF 37.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUN 5 1171

HELIOCENTRIC CONIC

RL 151.78 LAL .OD

RP 218.04 LAP ".48

RC 188.R31GL "T.4E

PLANETOCENTRIC CONIC

C3 9.043 VHL 3.00?

LNCH AZMTH LNCH TIME

50.00 13 32 24

60.00 14 38 43

70.00 IS E 51

80.00 IT 43 1S

90.00 19 20 S

IO0.OO 20 26 ?

110.00 21 2 17

FLIGHT TIME 184.00 ARRI'VAL DATE DEC IS IMTI

DISTANCE 480.482 EARTH TO MARS

LOL 253.71VL 88.11S GAL E.58 AZL 90,88 HCA 141.41 lEA 188.0? DEC .18814 INC .6984 Vl 2S.83A

LOP 38.11 vP EE,816 GAP 4.80 AZP 88.48 TAL 18.51 TAP 188.D2 RCA ISO.lO APO 219.33 V2 88.424

GP -g,9E ZAL KS,SO ZAP 86.08 IT8 ITS.D2 ZA£ lze.e4 [TE Ins.e3 ZAC 91.RE ETC 2?4.2? LVl -S.GS

DLA -21.DI RAL 825.02 RAG 1837.S VEL 11.884 PTH 6.42 VNP 2,887 DPA -8D.89

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIN[ PO CST TIM

2517.92 -8,29 iT.IS 174.13 137.02 14 14 22 ISlT.D

2841.54 -4.15 88.28 178.09 130.12 18 l? 48 1841,5

2094,23 -.03 83,32 181,21 124,15 t8 3? 45 1094.2

1780,01 8.37 IS. S8 183,33 t19.68 18 12 55 T80.O

1467.83 4.80 354.40 184.11 117.90 IS 44 33 487.6

1254.45 3,37 33T.95 103.33 119.68 20 47 1 254,5

1141.05 -.03 327.24 181.21 124.18 21 21 18 141,0

RAP 308.21 ECC 1*1488

INJ 2 LAT INJ 2 LONG

10.09 81.42

11.85 37.22

13.70 10.48

15.20 355.47

15.83 332.81

13.20 316.84

13.70 30T.$8

DIFFERENTIAL COqRECTION8

TO[ -.2729 TRA -.2408 TC8-4.4972 BAD .$603

ROE -.2168 RRA .1431 RC3"1.1190 FAU .26536

FOE -.2538 FRA 1.5538 FC-25.4033 BSP 4488

8DE .3485 ERA .2?85 BC3 4.R343 FSP 2322

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

3GT 2?88.2 8DR 842.S SG3 1349.2 8T 2T.3 8R 21,1 89 14.4

RRT .8018 RRF ,8679 RTF .9155 CRT .8795 CR8 -.5950 CST -.230T

8G8 2922.3 R23 ,1851 RI3 .9242 LSA 34.1 MSA 14.9 SSA 4.0

SGI 2881.0 882 409,0 THA 18.98 ELI 83.6 EL2 8.2 ALF 36.7R

LAUNCH DATE JUN S 1971 FLIGHT TIME 188.00

HELIOCENTRIC CONIC

RL 131,7R LAL .DO

RP 216.39 LAP -,39

RC 161,134 GL -6,_9

PLANETOCENTRIC CONIC

C3 8.98? VHL 2,998

LNCH AZNTH LNCH TIME

50.00 13 $1 26

60.00 14 36 46

?O.OO 15 39 54

80.00 17 38 20

90.00 19 14 13

lO0.O0 20 21 12

110.00 20 59 O

ARRIVAL DATE DEC 18 19TI

DISTANCE 484.658 EARTH TO WARS

LOL 253.71 VL 32,124 GAL 2.50 AZL 90.68 HCA |43,56 SMA 108.14 [CC .18524 INC ,6506 VI 29. 384

LOP 37.27 VP 82,579 GAP 4.45 AZP 89,48 TAL 16.14 TAP 189,71 RCA 150.85 APO E19.44 V2 25.385

GP -10.18 ZAL 67.16 ZAP 85.13 ETS 178.57 ZAE 126.9T [TE 188,$D ZAC 91,61 ETC 274.12 LVi "S.34

DLA -21.21 RAL 325.46 RAG 6637.5 VEL 11.362 PTH 6.41 VHP 2.857 DPA -31.28

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

2528.62 -8.87 67.68 174.43 136.94 14 13 35 1529,6

2355.84 -4.78 55.94 178.35 130.06 15 16 2 1355.0

2112,48 -,72 89.2? 181.41 124.15 16 34 46 1112.5

1803.34 E.39 17.87 183.48 119.76 18 8 23 803.3

1483.97 3,98 355.8? 184.24 118.02 19 39 9 494.0

1277,81 2.59 339.24 183,48 119.76 20 42 30 277.8

1159.28 -,72 328,19 181.41 124.15 21 18 19 159.3

RAP 807.61 ECC 1.1478

INJ 2 LAT INJ 2 LONG

9.51 51.92

11.28 37.94

13.05 19,49

14.50 $5S.88

15,11 334.40

14.50 315.22

13.05 308.40

DIFFERENTIAL CCNRECTION8

TOE -.2668 TRA -,2270 TC3-4.7722 BAU ,5901

RDE -.2075 RRA .1462 RC3-1.18IO FAU .26429

FOE -.1703 FRA 1.6020 FC-23.4596 88P 4789

BDE .3378 BRA .2700 8CS 4.9114 FSP 2328

MID-COURSE EXECUTION ACCURACY _qBIT DETERMINATION ACCURACY

8GT 2943.3 $GR 855.4 383 1349.4 ST 26.8 SR 80,4 $8 14.0

RRT .8159 RRF .87DT RTF ,9205 CRT .S?7D Cfl8 -.4918 CST -.1112

SGB 3085,1 R23 .1881 R13 ,9283 LSA 32,9 HSA IS,l SSA 4.1

8GI 3027,1 382 400.9 THA 13,69 ELl 32.7 EL2 S.D ALF $6.28

LAUNCH DATE JUN $ 1971 FLIGHT TIIM[ 198.00 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC DISTANCE 438,852 EARTH TO MARS

RL 151.78 LAL .00 LOL 253,71 VL 32,129 GAL 2.45 AZL 90,61 HCA 144,72 SMA 185.25 ECC *!0839 INC .6036 VI 29,384

RP 216.73 LAP -.35 LOP 38.43 VP 22.348 GAP 4.29 AZP 89.81 TAL 13,78 TAP 160.48 RCA 180.89 APO 219.37 V2 25.34?

RC 183.649 GL -R.52 GP -10.45 ZAL 67.74 ZAP 83.48 ST8 178.21 ZAE 128*|4 ETE 198.17 ZAC 91.39 ETC 273.95 LVI "3.09

PLANETOCENTRIC CONIC

C3 8.934 VHL 2.989 DLA -20.57 RAL 385.9| RAG 6637.5 VEL 11.380 PTH 6.41 VHP 2.059 DPk -81.80 RAP 307.04 EC¢ 1.1470

LNCH AZMTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

30.00 13 30 23 2S42.02 -9.49 95.22 174.75 138.88 14 12 48 1842.0 8.90 52,48

8O.OO 14 34 43 2370.93 -8.44 56.8T 178.62 129.98 15 14 14 1370.8 tO.R8 3S.19

?O.OO |3 90 9 2181.82 -1.45 40,2T 181,63 124.18 IS 31 AI 1181.5 12.33 t0.83

80.00 I? 38 19 1827.41 1,7T t9.19 108.65 119.81 10 8 47 027.4 13.77 388.|S

90.OD 19 8 21 1520.$0 8,09 857.88 184.38 118.12 IS 88 42 820,9 14.35 386.01

100.00 20 16 tl 1301.$8 1.77 340.56 183.$5 119.81 20 37 $8 801.9 18.77 31S,$3

!10.00 20 35 33 !173.83 -1.45 3Z9.10 181.68 124.13 21 15 14 178.3 12.83 809,45

DIFFERENTIAL CCARECTIONS MID-COURSE EXECUTION AccuRACY

TDE -,2579 TRA -.2128 TC3-3.0400 DAU .RIDS 8GT 8088.6 8_ 8R9,| 883 1847.5 ST

ROE -,19?$ SEA .1495 RCS-I._084 FAD .25|75 RRT .820D RRF .RgSO RTF ,_.47 CRT

FDE ",0528 FRA 1.$548 FC-28.4548 lSP 8010 6GB $208.8 R23 ,1980 RI3 .8319 LSA

ROE .8280 |RA .2898 8C3 5,1894 FSP 2324 881 3173.8 882 473,2 THA 13.48 2L1

LAUNCH DATE JUM 5 1971 FLIGHT TIME 2OO.OD

HELIOCENTRIC CONIC OlSTANC[ 483.044

EL 151.78 LAL .DO LOL 258.71 VL 32.t88 GAL 2,38 AZL 90.56 HCA 145.87 8MA 188,32 [CC .18558

RP 217.08 LAP -.31 LOP 39.58 VP 22.807 GAP 4.14 AZP 89.84 TAL 15.37 TAP 161.24 RCA 180.98

RC 16R,178 GL -8.03 GP -tO.T3 ZAL 68.88 ZAP 81.76 ET8 177.84 ZAE 123.33 ETE IOT.OT ZAC 91.16

PLANETOCENTRIC CONIC

C3 8.884 VHL 2.gs! DLA "19.80 RAL 326.36 RAD 6637,5 VEL 11.357 PTH 6.41 VHP 2.$64 DPA -32.07

LNCH AZNTN LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIN

90.00 13 2g 14 2355.19 -10.14 $8.78 175.D9 135.74 14 11 4g

60.00 14 32 $2 2386.85 -6,13 57.44 178.81 128.9| 15 12 19

70.00 IS $2 37 2151.44 -2.21 41.31 181.87 124.09 16 28 28

80,00 17 28 12 1852.27 ,98 20,55 183.83 119,84 17 59 4

go.o0 18 2 22 1548.51 2.21 358.93 184,54 118.20 lg 28 11

100.00 20 11 4 1326.74 ,g3 841.g2 183,83 119.84 20 33 !1

110.00 20 52 3 11g8.26 -2.21 330.23 151.87 124.09 21 12 1

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE -.2469 TRA -.1g69 TC3-S.3239 8AU .64g4 $GT 3234.1 SGR 883.5 SG3 1343.3

ROlE -.1878 RRA .1535 RC3-1.2464 FAU .26086 RRT ,8409 RRF .S987 RTF .9283

FDE .0089 FRA 1,7048 FC-25.4202 BSP $282 SGB 3352.7 R23 .1876 R13 .g350

BOG ,3101BRA .2497 BC3 5.4678 FSP 2318 SGI 332D.2 SG2 465.7 THA 13.20

ORDIT O(T[RM[MATION ACCURACY

25.0 SR tg,8 $8 13.g

,8744 CRS -.3713 C8I .USZS

81.S NSA IS.8 $SA 4.2

81,8 EL2 T,S ALF 35.83

ARRIVAL DATE OEC 22 tS?t

EARTH TO HARS

INC .8582 Vl 29.334

APO 218.T1 V2 28.303

[TC 273.SS LVl "2.$5

RAP 3D6.S! ECC 1,1487

INJ 2 LAT INJ 2 LONG

1555.2 8.24 53.02

1386,8 9,95 3_.47

1151.4 11,64 21.62

852.3 13,00 359.71

548,5 13.56 337.85

326.7 13,G0 321._8

1g8.3 11.64 310.54

ORBIT DETERMINATION ACCURACY

8T 24.g 8R 18.T SS 14.1

CRT .8692 CR$ -.2405 CST ,1601

LSA 30.2 NSA 15.4 SSA 4.3

ELI 30.2 EL2 7.6 ALF 35,66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN GATE JUN 5 lIT|

NELIO¢ENTmlC CONIC

RL 151.79 LAL *DO

RP 2|?,45 LAP ".28

RC 158.717 GL "5.50

PLANETOCENTR1C CONIC

C3 8.858 VHL 2,973

LNCH AZNTN LNCN TIME

50.00 13 27 58

60.00 14 30 |2

70,00 15 48 54

80.00 17 22 56

90.00 18 56 17

100.00 20 5 48

110.00 20 48 21

FLIGHT TIME 201.00 ARRIVAL DATE DEC 24 1871

O|RTANCE 467,_35 EARTH TO NAR9

LOt. _93,71 VL 5_.141 GAL 2,33 AZL 90.51 HCA 147,08 SNA 1|5.49 ECC ,18577 INC .S092 Vt 28.954

LOP 40.73 VP 20.472 GAP 3,99 AZP 89,57 TAL 14.97 TAP 161,99 RCA 150,97 APO 219,87 VE 25,269

GP -11,02 ZAL 68,97 ZAP 80.17 ET3 177.46 ZAE 121.55 ET[ 197.57 ZAC 90.90 ETC 273.74 LV! -2,21

DLA -19.19 RAL 326,82 RAD 6637.4 VEL 11,355 PTH 6.41 VHF 2.870 DPA -32,47

L-I TIME ZNJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN

2589.17 -10.84 69,39 175.44 136,62 14 |0 47 1569.2

2403.65 -6.87 58.25 179.21 129.81 15 10 16 1403,6

2172.30 -5.01 42.40 182.12 124.04 56 25 7 1172.3

1877,99 ,06 21.97 184,05 119.$6 17 54 14 878.0

1576.88 1,29 ,51 184.72 118.25 19 22 34 579.9

1352.46 ,06 343.33 184.05 119.86 20 29 21 352.5

1219.11 -S,01 331,32 182.22 124.04 21 8 40 219.1

RAP 306.02 [CC 1.1455

ZNJ 2 LAT INJ 2 LONG

7.54 53.62

9.22 40,30

10.88 22.76

12.20 1,20

12.73 539.33

12.20 322.56

10.88 311.G8

DIFFERENTIAL C,(_RECTIONS

TOE -.2380 TRA -.1811 TC3-5.$990 8AU .6789

ROE -.1769 RRA .1574 RC3-1,2899 FAU ,2585|

FOE ,1045 FRA 1.?529 FC-25.3231 BSP 5555

BOG .2925 BRA .2399 BC3 5,7457 FSP 2309

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3379.4 SGR 898,7 SG3 1337.2 ST 23.7 SR 17.8 SS 14.6

RRT ,8520 RRF ,9079 RTF .9314 CRT ,8614 CR$ -.1075 CST .2938

$GB 3496.9 R25 .1899 RI3 ,9376 LSA 28.8 MSA 15.6 8SA 4.5

3G1 3466,7 $02 458.6 THA 13,00 EL! 28.6 EL2 7.5 ALF 35.67

LAUNCH DATE JUN 5 1971 FLIGHT TIME 204.00

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 017.79 LAP -.24

MC 171,268 GL -4,94

PLANETOCENTMIC CONIC

CS 8,795 VHL 2.946

LNCH AZNTH LNCH TIME

50.00 13 2e 55

60.00 14 27 44

70.00 15 45 2

80.00 17 17 31

90.00 19 90 4

100,00 20 0 E3

I!0.00 20 44 25

ARRIVAL DATE DEC 26 1971

DISTANCE 471.421 EARTH TO MARS

LOL 253.71 VL 32.147 GAL 2.27 AZL 90,46 HCA 148.17 SNA 185.53 ECC .18601 INC ,4549 Vl 29.354

LOP 41.87 VP 22.437 GAP 3.84 AZP 89.61 TAL 14.56 TAP 162,72 RCA 151.02 APO 220.04 V2 25.229

GP -11.33 ZAL 69,61 ZkP 78,60 ETS 177,06 ZAE 119.61 ETE 187,28 ZAC 90.63 ETC 273.63 LVI -1.79

DLA -16.45 RAL 327,29 RAD 6637.4 VEL 11.354 PTH 6.41VHP 2.679 DPA -32.97

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ C8T TIN

2984.00 -11.57 70.04 175,80 156.48 14 9 39 1584.0

2421,39 -7,64 56.11 179.52 |29,99 15 9 5 1421.4

2194.14 -3.94 45.54 182.39 123.96 16 21 36 1194.1

1904,66 -,85 23.43 184,25 119.85 17 49 19 904,?

1609.11 ,35 2,t4 184.9! 119.25 19 |6 50 609,1

1379.13 -.95 344.80 194.25 119.65 20 23 22 379.1

1240,96 "3.84 332.46 182.38 123.96 21 5 9 241.0

RAP 305.58 ECC 1,1448

INJ 2 LAT INJ 2 LONG

6,80 54.25

9,45 41.17

10,07 E5,94

!1.36 2.75

11,9? 541.04

11,36 524.10

10,07 31R.89

DIFFERENTIAL CCRRECTION8

TDE ".2164 TRA -.1949 TC3"5.8736 2AU .7083

ROE -.1657 RRA ,1915 RC3-1.3343 FAU ,_55RD

POE .2031FRA 1,7975 FC-ES.1790 BBP 5926

BD[ .2?28 BRA ,R3Oi 2C3 6.0235 FiP 2295

LAUNCH DATE JUN 9 |97I

HELIOCENTRIC CONIC

RL lSl.Y8 L4L o09 LOL 513.?1 VL 3E,154 9AL

RP Ill,IS LAP -.tO LOP 43.08 VP 22.40t 6AP

RC 173.829 GL "4.34 GP -11,93 ZAL 7D,27 ZAP

PLANETOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3525.0 8DR 913,0 8G3 1329.9 9T 22.1 9R 16.8 88 IS,l

RRT .8623 RRF ,9163 RTF ,9340 CRT .8506 CR9 ,0159 CIT .4117

8GB 3641.8 R23 .|928 Rt3 .9399 LRA 2T.3 NRA 15.T SRA 4.6

6G! 3613.6 902 452.0 TNA 12.92 ELI 26.e [LE 7.3 ALF 55,91

FLIGHT TIME 206,00 ARRIVAL DATE DEC 99 197!

D|ITANC[ 473,609 EARTH TO MARl

2,21 AZL 90,40 NCA 149,31 8NA 161.94 ECC ,lille INC .398E Vl 29.354

3,70 AZP 19,il TAL 14.14 TAP IR3.43 RCA 131.09 APO lEO,ll Vt |l,Ill

??,01 [Tl |Ti,i3 ZAE ltl,IO ET[ lit,DO ZAC i0,34 ETC |73,59 LVI -1,32

C5 0.75? VHL 2,959

LNCH AZNTH LNCN TIME

50.00 IS 25 3

80.00 14 25 4

70.00 |5 40 57

00.00 I7 l! 55

00.00 IB 43 42

100.00 19 54 47

110.00 20 40 04

DLA -17.64 RAL 327.74 RAD 9637.4 VEL II,39E PTH 9.40 VHP t.889 OPA "33.00

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CiT TIN

2999.7? -12,35 70,73 179.17 136.39 14 8 23 1599.8

2440.14 -8.45 60,03 179.85 129.55 15 3 45 1440.1

2217.06 -4.71 44,74 182.99 123.07 19 I? 54 12t7,1

1930.36 -1.70 24.95 194.48 lID,BI 17 44 8 930.4

1636.29 ",82 3.82 t$5.10 |10,27 19 10 58 639.3

1406.93 "I,?O 344.30 184.48 119.81 20 18 14 409.8

1283.80 -4.71 333.66 180,60 123.07 21 I 20 083.9

RAP 305,|1 ECC 1.1441

INJ 2 LAT INJ 0 LONG

6.09 54,91

7.84 40.08

9.00 23.1Y

10.47 4.31

10.97 342.80

10.47 325,88

9.22 314,09

DIFFERENTI4L C_RECTIONI

TDE -.1971 TR4 -.1477 TC3-4.1473 iAU .7579

ROE -.154| RRA ,1818 lC3-I.SiO0 FAU ,|507?

FOE .3007 FRA 1.0388 FC-04.i099 lip 1096

909 .0500 IRA ,EI|O 9C3 |.3003 FIP 03?9

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 36?0.9 3GR 930.5 SG3 1310.9 IT 20.4 3R 15.0 JR II.?

RRT o8719 RRF .i047 RTF ._,93 CRT .0)55 CRI .1198 Clr .SOl!

IGI ]Tl?.l R|3 .lRiI RE3 ,9419 LIA 20,0 N|A I5.8 |94 4.8

SiS 3TIO,3 802 44S,T THA tt,e? ELI 04.0 ELO ?.1 ALP 38.41

LAUNCH OAT[ JUN S 1971 FLIGNT TIME |08.00 ARRIVkL DATE DEC 30 19T1

NELIO¢ENT RIC CONIC

RL 151,70 LAL .00

RP 218.51 LAP -.t?

RE 176,400 GL -3,11

PLANETO(ENTRIC CONIC

C3 9,?22 VHL 2,953

LNCN AZNTH LNCH TINO

50.00 13 23 2!

60,00 14 22 13

70.00 15 39 40

80.00 17 6 |

90.00 18 37 8

100.00 19 48 SO

110,00 20 36 8

DIDTANCE 479.?39 EARTN TO MAR5

LOL 053.71 VL 32.161 6AL 2,14 AZL 90.34 HCA 150.44 9MA 185,76 ECC .10657 INC ,33?8 ¥t 09,354

LOP 44,15 VP E2.567 GAP 3.55 AZP 89.?1 TAL |3o71 TAP |64.19 RCA |51o10 APO 200.42 VO 25,149

GP "11,99 ZAL 70.95 ZAP 73.91 ET$ 176,23 ZAE 11E,40 ETE 186.73 ZAC 90,02 ETC 2?3.43 LVI -.88

DLA -96.79 RAL 300,20 RAO 6637,4 V[L 11.350 PTN 6.40 VNP 2,902 DPA -35.70 RAP 304,83 [CC 1.1435

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

9618,53 -13,1T 71,47 176.55 136.15 J4 6 59 |616.5 5.18 55.62

2459.98 -9.31 61.00 180.19 129.39 15 3 13 1460.0 8.78 43.05

2241.13 -5,82 46.01 182,95 123.?4 16 14 l 1241.1 8.33 28.48

1961.99 -2.76 26.53 184.77 1|g.74 I? 38 48 861.2 9,54 5.84

1667,55 "1.65 5.37 185.35 1|S,24 19 4 55 667.6 10.02 344.61

1435.66 -2,T8 347,90 184.73 119.74 20 12 54 435,7 9.$4 327.31

1287.95 -S.62 334.95 162.g5 123.74 20 S? 34 288.0 8.33 515.38

NZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3515.6 5DR g51.7 $G3 1307.6 ST 18,3 SR 14.8 $S IB.2

RRT .8805 RRF ,9324 RTF .9384 CRT .8136 CR8 .2021 CST ,5760

SGB 3g32.5 R23 .2000 R13 .9437 LSA 25.0 NSA 15.3 8SA 5.t

SGI 3907.8 SG2 440.0 THA 12.55 EL1 22.4 EL2 7,0 ALF 3?.56

DIFFERENTIAL CORRECTION9

TOE -.1745 TRA -.1304 TC3-G.4186 9AU .7668

RDE -,1419 RRA .!?03 RC3-1.4273 FAU .24g50

FOE .4043 FRA 1,8771 FC-24,7653 SDP 6365

BOE .2250 BRA .2145 BC3 6.$754 FRP 2257
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ JUN S 19T1 FLIGHT TIN( 210.00 ARRIVAL DATE JAN 1 1972

HELIOCENTRIC CONIC

RL 131.78 LAL .GO

RP R18,88 LAP -.18

RE 178.901 GL -2.99

PLANETOCENTR|¢ CONIC

C3 8.693 VflL 2.948

LNCH AZNTN LNCN TIME

50.00 13 21 29

60.00 14 18 9

?0.00 15 32 8

80.00 1? 0 3

9O,OO 18 $0 20

tOO,OO 19 42 55

110.00 '20 31 34

DIFFERENTIAL COqRECTION$

TDE -,1478 TRA -.1125 TC3-6.6859 BAU ,7957

ROE -.1288 RRA .1752 RC3-1.4758 FAU .24587

FDE .5128 FRA 1.9138 FC-24.4872 98P 6634

6DE ,1961 ERA .2082 BE3 6.8468 FSP 2233

OiSTkNCE 485.96? EARTH TO MARS

LOL 253.71 VL 32.166 GAL 2.06 AZL 90,87 HCA 151.56 3NA 183.88 ECC .19690 INC .2738 Vt 29.334

LOP 45.28 VP 22.332 GAP 3.41AZP R9,76 TAL I3,28 TAP 164.86 RCA 151,]4 APO 22D,62 V2 25,]09

GP -12,38 ZAL ?1.6S ZAP 74.18 ET3 175,78 ZAE t14.77 ETE 186.47 ZAC 89.69 ETC 273.35 L¥; -.40

DLA -15.9D RAL 326.6S RAD 6637.4 VEL 11.349 PTH 6.40 YHP E.916 DPA -34.13 RAP 304.52 Ecc 1.]431

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTN INJ TIME PO C3T TIM INJ 2 LAT |NJ 2 LONG

2634.38 -14.04 72.26 176.95 135.94 14 5 23 1634.4 4.28 56.37

2491.01 -10,22 62.03 18D.54 129,20 15 O 30 148|.0 5.86 44.0?

2218.47 -6.58 47.35 183.26 123,59 16 9 54 ]268.5 7.38 27.81

1991,28 "3.?? 28,19 184.99 1|9.64 17 33 14 991.3 8.56 7.64

1?00.D3 -2.69 7.36 185.60 118.16 18 59 40 ?OO.O 9.03 346.47

1463.76 -3,?? 349.56 184.99 ]19.64 20 ? 20 465.6 8.56 329.01

1313.29 -6.59 336.27 163.26 123.39 20 33 27 313.3 ?.38 318.73

MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3959.4 8GR 972,2 883 1294.4 ST 15.9 3R 13.7 88 20,O

RRT .8890 RRF .9396 RTF ,9400 ERT .7?98 ER3 .2648 CST .6213

3GB 4077.0 R23 ,2045 R13 .9451 LSA 24.5 MSA 14.5 SSA 3.3

$81 4053.8 $82 434,8 TNA 12.46 EL! 19,9 EL2 6,9 ALF 39.44

LAUNCH DATE JUN 5 1971 FLIGHT TIME 212,00 ARRIVAL DATE JAN 3 1972

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 219.25 LAP -.09

RC 181.572 GL -2.24

PLANETOCENTRIC CONIC

C3 8.668 VHL 2.944

LNCH AZMTH LNCH TIME

50.00 13 19 23

80.00 14 15 50

70.00 13 27 18

80.00 18 33 42

90.00 18 23 15

100.00 19 36 34

110.00 20 26 45

DIFFERENTIAL CCRRECTION8

TDE -.]18! TRA -.0947 TC3-6,9517 6AU .8246

ROE -.1151RRA .]803 RC3-1.5264 FAU .24203

FOE .6197 FRA 1.9464 FC-24,1741 69P 689?

BOE .1649 BRA .2037 BC3 7.1173 FSP 2206

DISTANCE 488.144 EARTH TO MARS

LOL 253.71 VL 32.176 GAL 2.01 AZL 90,21 HCA 152.71 SMA 196.01 ECC ,18?25 INC .203? Vt 29.354

LOP 46.41 VP 22.298 GAP 3.27 AZP 89.82 TAL 12.94 TAP 165.54 RCA 151,18 APO 220,84 V2 25.068

GP "|2.75 ZAL ?2.37 ZAP 72.80 ETS 175.31 ZA[ 113.16 ETE 186.21 ZAC 89.32 ETC 273.27 LV! .0?

DLA -14.94 RAL 329.09 RAD 6637.3 VEL 11.348 PTN 6.40 VHP 2.932 DPA -34.58 RAP 304.27 ECC 1.1426

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT ]NJ 2 LONG

2633,41 -14.97 73.11 177.36 135.71 14 3 37 1653.4 3.33 57.17

2503.33 -11.18 63.14 180,91 128.98 14 57 33 1503.3 4.88 43.14

2293.19 -7,58 48.77 183.58 123.40 16 5 32 1293.2 6.38 29.23

2022.77 -4.83 29,93 185,27 11g.so 17 27 25 1022,8 7.53 9.40

1733,8? -3.76 9,28 185.96 110.05 ]8 52 9 ?33.9 7.98 348,40

1497.24 -4.83 351,30 185.27 119.50 20 1 31 497.2 7.53 330.77

1340,01 -7.58 337.68 183.58 123.40 20 49 5 340.0 6.38 318.14

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINAT]ON ACCURACY

6GT 4|04.2 86R 994.9 SG3 1279.9 ST 13.3 8R 12.5 $9 22.0

RRT .8966 RRF .9463 RTF .9413 CRT ,7265 CR9 .2997 CST .8300

SGB 4223,! R23 .2095 R13 ,9464 LSA 24.7 MSA ]3,4 994 S,?

SG1 420],1 882 430.4 THA 12.39 ELl 17.O EL2 6.8 ALF 42,32

LAUNCH DATE JUN 5 1971 FLIGHT TIME 214.00 ARRIVAL DATE JAN 3 19?2

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 2]9.82 LAP -.O6

RC 184.]72 GL -I.44

PLANETOCENTRIC CONIC

C3 8.648 VHL 2.941

LNCH AZNTH LNCH TIME

50.00 13 17 4.

80.00 14 12 13

70.00 15 22 10

80.00 16 47 2

90.00 18 15 51

100.00 IS 28 54

110.00 20 21 38

DIFFERENTIAL CCRRECTION$

TOE -.0832 TRA -,0788 TC3-?,20909AU ,8533

ROE -.1003 RRA .1857 flC$-1.5783 FAg .|37|3

FOE .7335 FRA 1,9741 FC-|3.5077 63P 7166

8D[ .1303 ERA ,2009 9C3 T.3798 FSP 2178

DISTANCE 492,317 EARTH TO NARS

LOL 253,71 VL 32.184 GAL 1,95 AZL 90,13 HCA 153.83 SNA 188.15 ECC ,18762 INC ,1293 Vl 29.354

LOP 47,54 VP 22.264 GAP 3.13 AZP 89,88 TAL 12.39 TAP 166,22 RCA 151,22 APO 221.08 V2 25.028

GP -13.16 ZAL 73.10 ZAP 71.4? [T3 174.82 ZAE 111,59 ETE ]85,96 ZAC 88.92 (TC 273.20 LVl .55

DLA -13.93 RAL 329.53 RAO 6637.3 VEL 11.347 PTN 6.40 YHP 2,949 OPA -35,04 RAP 304.06 ECC 1.1423

L-] T|NE INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME PO EST TEN ]NJ 2 LAT ]NJ 2 LONG

2673.74 -15.96 74.03 177.78 135.44 14 I 38 1673.7 2.31 58.02

2527,D? -12.|9 64,33 181.29 128.72 14 54 20 1527.1 3.84 48.28

232].44 -8,64 50.27 103.91 123.17 16 0 51 1321.4 5.31 30.T2

2055.82 -5.94 31,76 185,56 11g.32 17 21 15 1055.8 6.44 11.23

1789.25 -4.89 11.26 lSG.t4 117.89 18 45 21 769.2 6.87 350.41

1530.29 -5,94 353.13 ]85.56 119.32 19 55 24 530.3 6.44 332.61

1335,26 -8,64 339.19 183.91 ]23.17 20 44 25 368.3 5.31 319.43

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

3GT 4246.0 3GR 1019.2 $83 ]263,4 8T 10.6 5R 11.3 S3 24.3

RRT .5036 RRF .8325 RTF ._27 DR? .8274 ERS .5113 ell .STRl

SG6 4366,6 R23 ,2147 RI3 .9476 LSA 25.5 NSA 11.8 SSA 6.1

381 4345,7 $82 426.6 THA 12.36 ELI ]4.0 EL2 G.? ALF 43.27

LAUNCH DATE JUN 5 1971 FLIGHT TIM[ 216.00 ARRIVAL DATE JAN 7 1972

HELIOCENTR 1C CONIC DISTANCE 496.456 EARTH TO MARS

RL 151,78 LAL ,OO LOL 253.71 YL 32.192 6AL 1.88 AZL 90.05 HCA 154.95 3MA 106.29 ECC .18802 INC .0431 VI 29.354

RP 219.99 LAP -,02 LOP 48,86 VP 22.230 GAP 2.99 AZP 89.g5 TAL 11.94 TAP 166.89 RCA 131.26 APO 221.32 V2 24.g87

RC 186.781GL -.56 GP -13.61ZA_ 73.85 ZAP 70.1g ETS 174,31ZAE ]10.05 ETE 185.71ZAC 88.4g ETC 273.]4 LVI 1.05

PLANETOCENTR]C CONIC

C3 8,633 VHL 2,939 OLA -12.85 RAL 32g,95 RAD 663?.3 VEL 11,347 PTN 6.40 VHP 2,985 DPA -35.53 RAP 303.g0 ECC t,1421

LNCH AZNTH LNCH TIME L-I TIRE ]NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

50,00 13 14 28 2193,51 "17,02 ?5.03 179.22 135,13 13 59 24 16g5.5 1.21 58.93

60.00 14 8 18 2532.38 -13.2? , 65.6D 181.69 128.41 14 50 50 1532.4 2.73 47,5U

70,00 IS 16 40 2331.39 -9.?5 51.88 184,28 ]22.90 15 55 31 1351.4 4.1? 32.29

80.00 16 39 58 2090.62 -?.09 33.70 185.88 119.08 17 14 4g 1090.6 5.27 13.18

g0.00 18 8 5 1806,3? *8,D? |3.35 186.43 ]17.8? ]8 38 11 808.4 5.70 352.51

100.00 19 22 30 1585.09 -?.09 355.06 185,88 119.08 19 48 55 565.1 5.27 334.55

110.00 20 16 6 1398.20 -g,75 340.80 184.28 122.90 20 39 24 398.2 4.1? 32].21

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.0448 TRA -.0383 TC3-?.4632 8AU ,$820 SGT 4388.7 SGR ID46.8 SG3 1248.3 ST 8.1SR 10.2 83 26.6

ROE --0849 RRA .1916 RC3-1.6334 FAU .23354 RRT ,9100 RRF .9584 RTF .9438 CRT .4323 CRS .2889 CST .3909

FDE -8426 FRA 2,000? FC-23.4133 B8P 7427 SGB 4511.8 R23 ,2205 R13 ,9488 LSA 27.0 NSA 10.3 8SA 6.5

BO[ *OgGO BRA .2003 BC3 ?,83g8 FSP 2145 $81 4491.9 SG2 424.1 THA 12.36 EL1 11.2 EL2 6.6 ALF 58.0g
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE JUN 5 IST1

HELIOCENTRIC CONIC

RL 151._8 LAL ,OD

RP 220,30 LAP .01

RC 189,3gg GL .39

PLANETOCENTR1C CONIC

C3 8,S30 VML 2.938

LNCH AZMTH LNCH TIRE

SO.DO 13 11 34

80,00 14 4 O

?0.00 18 10 41

80.00 16 52 29

9O.OD 17 $9 $2

100.00 19 15 21

110.00 20 10 II

FLIGHT TIME Ill.D0 ARRIVAL DATE JAN S lS_2

DISTANCE §O0.SS2 EARTH TO NARB

LOL ZS3,TI VL $_.201GAL 1.81 AZL 8g.I6 HEA lSI.OT iRA 116,43 EC¢ .18845 INC .0t85 VI ZB.3S4

LOP 49.78 VP 2Z.|B6 GAP 2.85 AZP 90.03 TAL !1.47 TAP 16T.SS RCA 1S1.30 APO 211.S? V_ 24.R48

GP -14.10 ZAL 74,62 ZAP M,g$ [TS 1?5.TB ZAE 100.54 [T( 105.47 ZAC 00.02 ETC 275.09 LVI 1,$8

DLA -11.69 RAL 530.35 MAD 193T.3 VEL 11,346 PTH 6.40 VHP 2.ggo DPA "36.05 RAP 303.79 ECC 1,1420

L-I TIN[ ]HI LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2718,88 -18.14 7B.11 178.G8 154.77 13 S6 53 1718.9 .04 Sg,91

2579.45 -14,41 66,90 182,10 128.06 14 47 0 1579.A 1.54 48.79

_383.23 -10.92 53.60 184.63 122.56 15 SO 20 1383.2 2,96 33.96

2127.39 08.30 35.75 1B6.21 110.78 1? 7 56 1127.4 4.04 15.21

1845,47 -T,SO 15,37 186.75 117.40 10 30 3T 845.5 4.46 354.71

1601.86 -8.30 357.22 186,21 118.78 19 42 2 801.9 4.04 336.58

1430,04 -10.92 342,82 184.83 122.56 20 34 1 430.0 2.98 322.87

DIFFERENT IAL CCRRECTION9

TOE -.0007 TRA -.0407 TC3-?.TO7B BAU .9104

RD£ -.0680 RRA ,IgTT RC3-t.6gOl FAU ,22889

FOE .9599 FRA 2,0196 FC-22,9623 BSP 7889

8DE .0680 9RA .2018 BC3 7,8910 FSP 2112

MID-COURSE EXECUTION ACCURACY _IBIT O[TERMINATION ACCURACY

SOT 4529.3 $GR 1076.4 503 1227,0 ST 6.9 SR g.o SS 29.2

RRT .9158 RRF .9637 RTF .9447 CRT .0543 CR5 .2296 CST -.0740

SGB 4655.4 R2S .2264 R13 .9494 LSA 29.3 MSA 8.8 SSA 6.8

501 4836,2 SG2 422.2 THA 12.38 £L1 9,0 EL2 6.9 ALF 84.29

LAUNCH DATE JUN S 1971 FLIGHT TIHE 220.00 ARRIVAL DATE JAN 11 1972

HELIOCENTRIC CONIC

flL 151.78 LAL

RP 220.74 LAP

DISTANCE 504.814 EARTH TO MARS

,00 LOL 253.71 VL 32,210 GAL 1.74 AZL 89.87 HCA 157.19 SMA 186.58 [CC ,18890 INC .1282 VI 29.354

.05 LOP 50.89 VP 22.162 GAP 2.71AZP 90.12 TAL 11.01 TAP 168.19 RCA 151.34 APO 221.83 V2 24.g04

RC 192.025 GL 1.43 GP -14.62 ZAL 75.41ZAP 67.77 ETS 173.17 ZAE 107.06 [TE 185.23 ZAC 87.51ETC 273,05 LVI 2.13

PLANETOCENTRIC CC_IIC

CS 8.632 VHL 2.938 DLA -10,4§ RAL 330.?3 RAD 6837.5 VEL 11.348 PTM 6.40 VHP 3.013 DPA -36.60 RAP 303.74 ECC !.1421

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

GO.DO 13 8 19 2744.05 "19.34 77.30 179,15 134.36 13 54 3 1744.0 -1.23 60.96

SO.GO 13 59 18 2608.47 -13,62 68.48 182.54 127.64 14 42 46 1608.5 .28 50.18

TO.GO 15 4 21 2417.20 -12.16 55.45 185.03 122.16 15 44 38 1417.2 1.66 35.73

SO.DO 16 24 28 2168.40 -9.57 37,95 186,56 118.42 17 0 35 1166.4 2.73 17.36

9O.OO 17 51 7 1886.85 -8.19 t7.92 187.09 117.05 18 22 34 886.8 3.13 3ST,G3

IO0.DO 19 7 20 1640.88 -9.57 359.32 180.56 118.42 19 34 41 G40.g 2.73 338,73

!10.00 20 3 47 1464.02 -12.16 344,37 18§,03 122.18 20 28 12 464.0 1.66 324.65

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .DIDO TRA -.0227 TCS-7.9405 8AU .9383 $GT 4667.! SGR 11D8.6 $03 1205.g

RDE -.0494 NRA .2044 RC3-1.7483 FAU .22386 RRT .9211RRF .9686 RTF .9453

FDE 1.0822 FRA 2.0386 FC-22.4SIG BSP 7965 SOB 4797.0 R23 .2328 R13 .9500

BOB .O?OS BRA .2057 BC3 8.1306 FSP 2081 8G1 4778.4 502 421.6 THA 12.44

LAUNCH DATE JUN S 1971 FLIGHT TIME 222.00

HELIOCENTRIC CONIC DISTANCE 508.973

RL 151.78 LAL .OQ LOL 253.71 VL 32.219 GAL 1.6? AZL 89,77 HCA 158.30 3HA

RP 221.1_ LAP .og LOP 52,00 vP 22.129 GAP 2.58 AZP 90.22 TAL 10.54 TAP

RC IDA.EGg GL 2.58 GP -11.20 ZAL 78.21 ZAP 66,64 ET3 172.55 ZAE 105.02 ETE

PLAN[TOCENTRIC CONIC

C3 8.644 VHL 2.940 OLA -B.|I RAL 531.09 mAO 6637.3 VEL 11.347 PTN 6.40 VHP 3.038 DPA *37.19

LNCH AZMTH LNCM TIRE L-I TIME IHJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CBT TIM

SO.DO 13 A 39 2771.22 -20.85 78.60 179.84 133.88 13 SO 50 1771.2

6O.OO ]3 5A e 2639.72 -IS.g! 70,11 103.00 127.I4 14 38 6 1639.7

70.00 1A 17 24 2411.SO -13,47 57.46 185.44 121.6g 15 38 18 1453.6

80.00 18 15 52 2207.99 -lO.gI 40.31 186.94 117.96 16 52 40 1208.0

90.00 17 41 46 1930.83 -9.94 20.45 187.45 116.61 18 13 57 930,8

]OO.O0 18 18 44 1882.48 -I0.$1 |.88 188.94 1|7.g8 Ig 20 48 682.S

]]O.DO 19 18 SI 1500.42 *13.47 346.37 185.44 121.69 20 21 51 500.4

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1083 TRA -,D058 TCS-$.I6SB DAU .gGB4 SGT 4805.0 8GR |!44.8 SG3 1183.S

ROE -,0295 RRA .2118 RC3-t.SlOI FAU .ZlST2 RRT .9259 RRF .R?30 RTF ._.SS

FDE 1.2035 FRA 2,047T FC-21.g054 BSP B2Dg SGB 4gsg.s R23 .2393 RI3 .9309

90E .1103 BRA .21IT BC3 8.3821FSP 2033 SG1 4921.4 SG2 422,4 THA 12.33

ORBIT DETERR]NATION ACCURACY

3T 8.6 SR 7.g 55 32.1

CRT -.2483 CRS .1125 CST -.SBOI

LSA 32.3 MSA 8.3 $$4 6.4

ELI 9.2 EL2 ?.! ALF 143.76

ARRIVAL DATE JAN 11 1972

EARTH TO MARS

IB6.74 ECC .18937 INC .231g Vl 2g.384

IGBoB3 RCA 151.37 APO 222.10 V2 24.863

184.98 ZAC 80.94 ETC 273.02 LVI 2,71

RAP 303.74 ECC 1.1423

1NJ 2 LAT INJ 2 LOMG

-2.59 62.09

-1.12 5I.S?

• 27 37,63

1.32 19.64

1,72 ssg.49

1.32 341.01

• 27 326.55

ORBIT DETERMINATION ACCURACY

ST 12.S SR 7.1 SS 35.0

CRT -,2186 C#R -,0719 C|1 -.7RI1

LSA 36.5 NSA 8.7 834 5,2

ELI 12.7 EL2 8.8 ALF 170.24

LAUNCH DATE JUN S Ig?l FLIGHT TIME 224,00 ARRIVAL DATE JAN 15 1972

DIFFERENT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .1703 TRA .0107 TC3-8.3T40 BAU .9g45 SOT 4942.1SGR 1185.5 SO3 1160.7

ROE -.0074 RRA .21g4 RC5-1.8751 FAU .21341 RRT .9302 RRF .9770 RTF .9463

FOE 1.3299 FRA 2.0539 FC-21.3146 85P 8476 5GB 5082.3 R23 .2458 R13 .9511

DOE .1704 BRA .2196 BE3 8.5815 FSP 1996 SG1 5064.5 SO2 424.6 THA 12.87

N[LI_ENTRIC CONIC DISTANCE 513.127 EARTH TO MARS

RL 15],78 LAL ,00 LOt. 2SS.TI VL 32.220 GAb 1.60 AZL 89.65 HCA 159.40 3HA 188.89 ECC .18986 INC .3438 VI 2g.ss4

RP 22].50 LAP .12 LOP 53.11VP 22.090 GAP 2.44 AZP g0.32 TAL 10.06 TAP 169.49 RCA 151,4| APO 222.3T V2 24,821

RC lg?.2gg GL S,00 GP -13.83 ZAL ??.03 ZAP 83.57 [T3 111,89 ZA[ 104.21ETE I94.74 ZAC 90,32 [TC 2?3.00 LVI 3.33

PLANETOCENTRIC CONIC

C3 8.688 VML 2.344 OLA -7.6? RAL 331.41RAD 9637,3 VEL 11,348 PTH 6,40 VHP 3.066 DPA -37,82 RAP 303.81ECC 1,142T

LMCH AZMTH LNCH TIME L-] TIME INJ LAT IHJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

50.00 13 0 31 2800.T0 -22,01 80.03 180.17 133.31 13 47 12 1800,7 -4.07 63.3S

60.00 13 48 21 2673.4g -18.29 71.89 183.49 126,56 14 32 $4 1673.5 -2.80 53.28

?0.00 14 49 49 2492.T? -14.86 5g.64 18S.08 121.11 15 31 22 1492.8 -1.22 39.G?

80.00 16 6 33 2252.53 -12.32 42.81 18?.35 117.41 16 44 6 1212.S -.]9 22.09

go.o0 17 31 42 1977.64 -11.36 23.17 187.84 118.07 18 4 3g g77.S .20 2.11

100.00 18 4g 25 1727.00 -12.32 4.24 187.33 117.41 19 18 12 727,0 -.1g 143.48

110.00 1g 4g ]5 113g,59 -14,86 348.SB 183.80 121.11 20 14 55 539.6 -t.22 328.59

ORBIT DETERMINATION ACCURACY

ST 18.1SR 8.7 SS 38.2

CRT .0195 CRS -.3404 CST -.8805

LSA 41.G MGA 9.3 SBA 4.2

EL1 18.1 EL2 6.7 ALF .48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN S 19?1

H[LI(XENTRI¢ EONIC

RL 151.78 LAL ,D0

RP 221.89 LAP .11

RC 199.848 GL 9,16

PLANETOCENTRI¢ ¢QNIC

CS 8.700 VHL 2.951

LNCM AZMTH LNCH TIME

SO.DO 12 85 SQ

80.00 13 41 ST

70.00 14 41 28

80.00 19 58 28

90.00 17 20 40

100.00 18 39 IT

110.00 18 40 SS

FLIGHT TIH( 226.00 ARRIVAL DATE JAN 17 lg?!

OZIT4NCE 517,278 EARTH TO MARS

LOt. DS3.T1 VL $2.238 6AL 1.53 AZL 89.53 HCA 160,50 8HA 187.0§ ECC .1DOS? INC .47|4 Vt El. IS4

LOP 94,|1 VP 28,063 GAP Z,31 kip 90,44 TAL 9.58 TAP |?0,09 RCA 15|,44 APO 222,68 V2 24.790

6P -16,92 ZAL ?T.88 ZAP Mo56 [T8 171,tT ZA[ 102,83 IT[ 184,49 ZA¢ 85.63 [TC 2?2.98 LVI 4,00

DLA -6,11RAL 331,69 RAO 6637.4 ¥EL 11.350 PTH 8.40 VMP 3.095 DPA "38.51

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2832,81 -23,50 6|,63 180.T3 132.64 13 43 3 1832.8

2710.17 -19.76 73.87 104.01 125.86 14 27 7 1710.2

2S$9.14 -16,33 62.04 186.37 120.42 15 23 43 1535.1

2300,51 -13.81 45,65 187.79 116.74 16 34 45 1300.5

2028.38 -12,06 26,13 188.27 !15.41 IT 54 34 I028,4

1774,98 -13.01 7.02 187.79 !t6.74 19 8 52 T75.0

1581.98 -16,33 550.95 186.37 120.42 20 7 17 582.0

RAP S03.93 ECC 1.1433

INJ 2 LAT INJ 2 LONG

-5,88 84.80

-4,21 55.04

-2,84 41.09

-1.82 24.72

-1.43 4.93

-1.92 348.09

-2.84 330.01

DIFFERENT i AL CCRRECTION6

TOE .2420 TRA .0251 TC3-8.8078 8AU 1.0229

RD[ .0189 RRA .22?3 RC3-1.9436 FAU .20785

FOE 1.45T0 FRA 2,0912 FC-EO,6D81BDP 8?48

80E .2428 ORA .2289 Be3 8,T851FSP 1958

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 50?7.8 8DR 1230,6 863 1139.6 ST 24.7 86 7.1RS 4t,4

RRT ,9341RRF .9806 RTF ,9486 CRT ,3236 CR8 -.6088 CST -.9172

8GB 5224.8 R23 ,2522 613 .0519 LSA 47.6 HBA 9.9 |$A 3.3

861 5207.2 $62 428.5 THA 12.84 EL! 24.8 £L2 6.? ALF 5.71

LAUNCH DATE JUN 8 1971 FLIGHT TIME 228.00 ARRIVAL DATE JAN 19 1972

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 222.27 LAP .ID

RC 202.595 GL 6.6?

PLANETC_ENTRIC CONIC

C3 8.782 VHL 2.960

LNCH AZNTH LNCH TIME

50.00 12 50 30

80.00 13 34 48

70.00 14 32 14

80.00 lS 45 17

90.00 17 8 48

100.00 18 28 9

110.00 19 31 41

DISTANCE 521.424 EARTH TO MARS

LOL 283,71 VL 32.247 GAL 1.46 AZL 69.39 HCA I01.60 8MA 187.22 ECC .19090 INC .6109 Vt 89.354

LOP 95.31 VP 22,030 GAP 2,18 kip 90.58 TAL 9.10 TAP 170,70 RCA 151.48 APO 222.96 V2 24.738

_P -17.28 ZAL 78.71 ZAP 63.81 ET6 170.39 ZAE 101.49 ETE I04.24 ZAC 84.8? ETC 272.96 LVI 4.72

DLA -4,41 RAL 381.93 RAD 663T.4 VEL 11.352 PTH 6.40 VHP 3,128 DPA -39.26

L-| TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO CST TIM

2867.96 -29.11 83.43 181.33 131.84 13 38 18 1868.0

2750.20 -21.35 76.08 1D4.59 125.03 14 20 37 1750.2

2581.24 -17.90 64,69 186.90 119,58 15 15 lS 1581.2

2352.53 -19.38 48,72 188.28 115.91 ID 24 30 1352.5

2083.08 -14.43 29.3T 188.74 114.39 17 43 31 1083.1

1927.00 -15,38 10,08 188.28 115,91 18 58 36 827.0

1628.06 -17,90 353.60 186.90 119.50 19 58 49 628.1

RAP 304.12 [CC 1.1442

INJ 2 LAT INJ 2 LONG

-7.43 88.17

-5.97 56.97

"4.59 44.30

-3.SY 27,98

-3.18 7.99

-3,5? 348.95

-4.59 333.22

DIFFERENTIAL CCRRECTIONI

TDE .324Z TRA .0388 TC3-8.7343 BAU 1.0500

ROE ,0445 RRA .2364 RC3-2,0|29 FAU ,20170

FDE 1.5906 FRA 2;0434 FC-19.9374 08P 9008

8DE .3273 BRA .2396 BC3 8,9635 FSP 1911

LAUNCH DATE JUN 9 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 222,RS LAP .23

RC 205.250 GL 8.34

PLANETOCENTRIC CONIC

CS 8.840 VHL 2.973

LNCH AZNTH LNEH TIME

50.00 12 44 24

80.00 13 26 42

70.00 14 21 58

80.00 15 32 58

90.00 16 55 36

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5209.4 8GR 1279.9 SG3 1108.2 ST 32.3 8R 8.3 88 44.8

RRT .9379 RRF .9836 RTF .9460 CRT .5829 CRS -.8001 CST -.9_79

8GB 5384.3 R23 .2580 613 .9518 LSA 54.9 NSA 10.5 SSA 2.6

861 5346,7 862 434.1 THA 13,06 ELI 32.7 EL2 8.7 ALF 8.90

FLIGHT TIME 230.00 ARRIVAL DATC JAN 21 1971

DISTANCE 525.569 EARTH TO MARS

LOL 233.71 VL 32,257 6AL 1.38 AZL 89.23 HCA 162.70 8MA ID?.38 [CC ,19145 INC .7938 Vt

LOP 58.41 VP 21.997 GAP 2.04 AZP 90.73 TAL 8,61 TAP 171.31 RCA 151.51 APO 223.26 V2

GP -18.14 ZAL 79.58 ZAP 62.72 [TS 169.55 EAR 100.18 [T[ 183.98 ZAC 84.02 ETC 272.98 LVI

DLA -2.55 RAL 332,11 RAD 6637.4 VEL 11.355 PTM 6.41 VHP 3.164 DPA -40.09 RAP 504.58 £CC

L-I TIME IMJ LAT INJ LONG INJ RT ASC INJ A2NTH INJ TIN[ PO CST TIM INJ 2 LAT INJ

2906.66 -26.85 85,47 182.01 130.87 13 52 51 1906.7 -9.36

2794.18 -23.04 78,56 185,22 124,03 14 13 16 1794.2 -7.88

2831,T2 -19.97 87.65 187.49 118.36 15 5 48 1631.? -6.50

2409.33 -17.04 52,12 188.83 114.90 16 13 7 1409,3 "5.48

2142.72 -19.09 32.96 199.28 ll3.Sl 17 31 18 1142.7 -5.99

29.384

24.698

5,52

1.1488

2 LONG

67.82

59.10

46.98

50.72

11,33

100.00 18 15 50 1883.80 -17,04

110.00 19 21 23 1678.53 -19,57

DIFFER ENTIAL CCRREC T! ONS

YOE .4154 TRA .04S8 TCS-8.6928 DAU 1.0794

ROE .DTSR RRA ,2450 RC3-2,0915 FAU .19610

FOE 1,7229 FRA 2.01?3 FC-lg.2038 69P 9250

DOE .4222 ERA .2494 DC3 9.1354 FSP 1858

15.48 180.83 114.90 18 47 14 883.8 -5.48 352.09

355.56 187,49 116,56 19 49 21 678.5 -8.50 355.88

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

IGT 5348.9 SGR 1358.3 SG3 1081.2 ST 40.8 36 10.3 SS 48.3

RRT .9408 RRF .9887 RTF ,_.72 CRT .7474 CR6 -.9U48 CSI -.9SOS

6GB S513.8 R23 .2638 RI3 ,9524 LSA 63.1MSA II.O SSA 2.1

8GI 5496.1 862 441.3 THA 15,53 ELI 41.6 EL2 6.7 ALF 10.98

LAUNCH OATE JUN 5 1971 FLIGHT TIME 232.00 ARRIVAL DATE JAN 25 1972

HELIOCENTRIC CONIC

RL 151.78 LAL ,00

RP 223.04 LAP .28

RC 207.907 GL 10.21

PLANETOCENTRIC CONIC

C3 8.946 VHL 2.991

LNCH AZNTH LNCH TIME

30.00 12 37 24

60.00 13 17 31

70.00 14 10 22

80.00 15 19 12

90.00 16 40 52

I00.00 18 2 4

110.00 19 9 48

DIFFERENT IAL CORRECTION8

TOE .5198 TRA .0538 TC3-9.0101 BAU 1,1083

ROE *1104 RRA .2550 RCS-2.1880 FAD .18963

FDE 1.8578 FRA 1.9902 FC-18.3518 BSP 9493

80E .5514 BRA .2606 BC3 9.2673 FSP 1801

DISTANCE 529.702 EARTH TO MARS

LOL 233.71 VL 32.267 GAL !.31AZL 89.06 HCA 163.79 SMA 187.55 ECC .19203 INC .9407 Vl 29.354

LOP 57.50 vP 21.965 GAP !,91 kiP 90.90 TAL 8.12 TAP 171.91 RCA 151.54 APO 223.57 V2 24.654

GP -19,09 ZAL 80.46 ZAP 61.91ET$ 168.63 ZAE 98,90 [T[ 183,72 ZAC 85.06 ETC 273.00 LVI 6.39

OLA -,31RAL 332.21 HAD 663?,5 VEL 11.360 PTH 6,41VHP 3.203 DPA -41,01 RAP 304.72 ECC 1.1472

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TZN INJ 2 LAT INJ 2 LONG

2949.54 -28.?4 8T.8! 182.T6 129.70 13 26 33 1949.3 -11.49 69,68

2042,81 -24.87 81.38 185.95 122.80 14 4 54 1842.8 -9.99 61.49

2687.41 -21.35 T0.99 188.16 !17.31 14 55 9 1687.4 -8,59 49.92

24?1.86 -18,79 55,93 189.46 113.64 16 0 24 1471.9 -7.56 34.20

2208.33 -17.83 36.99 189.89 112.32 17 17 40 1208.5 -7.16 15.04

1946.34 -18.79 17.30 189.46 113,64 18 34 30 946.3 -7.56 355.37

1734,23 -21,35 359.91 188.16 117.31 19 38 42 734.2 -8.59 338.84

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

SGT 5481.9 SGR 1401,9 SG3 1050,1 ST 50.5 SR 13,0 SS $1.9

RRT .9435 RRF ,9891RTF ,9471 CRT .8430 CR5 -.9555 C$T -,9390

SGB 5658,3 R23 .269T RI3 .9525 LSA 72.6 NSA 11.5 SSA !.6

SG1 5640.3 SG2 431.7 THA 13.65 EL1 $1.7 EL2 6.8 ALF 12.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUM S t971

HELIOCENTRIC CONIC

RL 15t.76 LAL .OO L04. t93.?t VL 32.2?7 GAL

RP 223.42 LAP .30 LOP $8,56 VP EI.932 GAP

RC 210.566 GL 18._0 6P -20.18 ZAL 81,36 ZAP

PLANETOC[NTRIC CONIC

CS 9.089 VHL S.Ot5

LNCN AZNTH LNCH TIME

50.00 12 29 17

60.00 15 ? l

TO.O0 13 S? t3

go,o0 lS S 38

90.00 16 24 16

IOO.00 1T 46 SO

110,00 18 56 39

DIFFERENTIAL CCRRECTION8

TOE .6416 TRA .0565 TCS-9.0867 EAU 1,1575

ROE .IS26 RRA .2659 RC3-2.2449 FAU .18270

FOE 2.0071 FRA 1.9542 FC-IT.4027 88P 9753

BO( .6595 ERA .2719 BC3 9.3599 FSP 1746

LAUNCH DATE JUN 5 1971

HELIOCENTRIC CCNIC

RL 151.78 LAL .00

RP 223.81 LAP .35

RC 213.227 GL 14.66

PLANETOCENTRIC CONIC

C3 9.262 VHL S,047

LNCH AZNTH LNCH TIME

50.00 12 19 48

60.00 12 54 53

70.OO 13 42 6

80.00 14 45 49

90.00 16 5 16

IO0.00 17 28 41

110.00 18 41 32

FLIGHT TIM( 634.00 ARRIVAL DATE JAN 29 1972

DISTANCE 533.635

1,23 AZL 68.66 HCA 164.07 SNA

1.78 AZF 91.10 TAL 7.63 TAP

61.19 ET8 187.82 ZA[ 9T.68 (TE

EARTH TO MARS

167,T2 ECC .19261 INC 1.1385 Vt 29.554

172.50 RCA 151.58 APO 225.00 V2 24.612

193,44 ZAC 61,99 (TC 273.02 LV] T.S?

DLA 1.74 RAL 552.24 RAD 663?.6 VEL 11,566 PTM 8,42 VMP 3,248 DPA -42.03 RAP 305.13 ECC 1.1496

L-1 TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTM INJ TIN( PO CST TIN INJ 2 L4T INJ 2 LONG

2997.41 "50,79 90,S3 185.65 128,25 15 19 14 1997.4 o15.84 71,79

2897.00 -26.82 84.65 186.79 121.26 15 55 18 1897,0 -12.3! 64,18

2749.39 -23,24 74.81 188,94 115,76 14 45 2 1749.4 -10.66 53.26

2541.3T -20.65 60,27 190.19 112,06 15 46 0 1541.4 -9.63 30.11

2281.22 -19.65 41.56 190,60 110.75 17 2 17 1281.2 -9.43 19.20

2015.65 -20.63 21.64 190,19 !!2.08 19 20 6 1015.8 -9.85 359.46

1796.21 -23,24 5.73 188.94 !15.76 19 26 55 796.2 -10.86 342.18

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 5613.9 8GR 1475.7 SG3 1016.7 ST 61,5 8R 16.5 88 5S.9

RRT .9457 RRF .9912 RTF ,9467 CRT .699T CRS 0.9798 CST -.9658

$GD 5804.1 R23 .2757 R15 .9525 LSA 83.9 NSA 12.0 6SA I.S

SGI 5785.5 SG2 485.0 THA 14.05 EL! 63.3 EL2 7.0 ALF 13,73

FLIGHT TIME 236.00 ARRIVAL DATE JAN 2? 1972

DISTANCE 557.964 EARTH TO MARS

LCt. 283.71 VL 32.287 GAL 1.15 AZL 88.63 HCA 165.96 6MA 107.90 ECC .19322 INC 1.3661 Vl 29.354

LOP 59.67 VP 21.900 GAP 1.65 AZP 91.33 TAL 7.15 TAP 173.09 RCA 151.59 APO 224.20 V2 24.571

GP -21.37 ZAL 82.26 ZAP 60.56 ETS 166.50 ZAE 96.45 ETE 183.14 ZAC 80.77 ETC 273.05 LVI 8.46

DLA 4.23 RAL 532.15 RAO 8637.7 VEL 11.575 PTH 6,45 VHP 3.296 DPA "43.16 RAP $05.66 ECC 1.1528

L-! TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

3051.23 -33.02 95.73 184.70 126.44 13 10 39 2051.2 -16.46 74.22

2957.91 -28.92 88.42 187.80 119.59 15 44 11 1957.9 -14.86 67.28

2819.01 -25.23 79.24 189.87 113.83 14 29 5 1819.0 -13.40 57.07

2619.46 -22.54 65.28 191.06 110.11 15 29 29 1619.5 -12.31 42.57

2363.11 -21.54 46.82 191.44 108.78 16 44 39 1363,1 -11.90 25,94

2093.93 "22.54 26.65 191.06 110.11 18 5 55 1093.9 -12.31 S.94

1865.83 -25.25 8.16 189.87 113.83 19 12 56 865.8 -13.40 345.99

DIFFERENTIAL CORRECTIONS

TOE .7743 TRA .0457 TC3-9.143| BAU 1.1714

ROE .1960 RRA .2709 RC3-2.3488 FAU .17756

FOE 2.1112 FRA !.8550 FC-16.5837 68P 9895

BDE .7987 BRA .2747 8C3 9.4400 FSP 1854

LAUNCH DATE JUN 5 1971

HELIC_ENTRIC CONIC

RL 151.76 LAL .00

RP 224.20 LAP .37

RC 215.890 GL 17.33

PLANETC_ENTRIC CONIC

C3 9.542 VHL 3.089

NID-COURSE EXECUTION ACCURACY

$GT 5758.9 SGR 1565.7 SG3 984,6

RRT .9499 RRF .9950 RTF .9495

6GB 5967.4 R23 .2719 R13 ,9555

8G1 5948.6 882 475.1 THA 14.56

FLIGHT TIME 238.00

DISTANCE 542.086

LOt. 283.71 VL 32.291 GAL !.06 AZL 88.37 HCA I87.04 9HA

LOP 60.75 VP 21.869 GAP !.52 AZP 91.59 TAL 6.65 TAR

GP -22.75 ZAL 85.19 ZAP 60.04 ETS 165.27 ZAE 95.29 ETE

OLA 7.02 RAL 331.94 RAG 6637.6 V(L 11.366 RTM 6.44 VHP

LNCH AZNTH LNCHTINE L-I TINE INJ LAT

50.00 12 8 39 3112.38 "35.42

60.00 12 40 42 5027.II -31.|5

?O.O0 IS 24 31 2898.20 -27,S0

80.00 14 25 S 2708.44 -24.50

90.00 15 43 10 2458,52 "23.48

100.00 17 ? 58 2152.91 -24.50

110.00 IR 23 57 1945.02 -27.30

DIFFERENTI4L CORREC TION6

TD[ .9373 TMA .0350 TCS-9.1023 9AU 1.2013

RO_ .25S8 RRA .26_S RC3-2.4181FAU .16921

FOE 2.2716 FRA 1.7944 rC-15.3511BSP 10171

608 .9716 8RA .2840 6C3 9.4160 FSP 1579

LAUNCH DATE JUN S 1971

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 253.71 VL 32.300 GAL

RP 224.59 LAP .40 LOP GI.82 VP 21.837 GAP

RC 218.554 GL 20.38 GP -24.34 ZAL 84.12 ZAP

PLANETOCENTRIC CONIC

INJ LONG INJ RT ASC INJ AZHTH INJ TIME

97.59 186.02 124.12 13 O 31

92.93 189.04 116.99 13

84.46 191.01 111.57 14

71.16 192.11 107.62 15

53.00 192.46 106.27 16

32.53 182.11 107.62 17

15.38 191.01 111.37 10

HID-COURSE EXECUTION ACCURACY

SGT 9886.5 SGR 1654.1SG3 942.5

RRT .R311 RRF ,9944 RTF ._o85

SG9 6114.5 R23 .2788 R13 .9546

881 8094.5 SG2 495.4 TMA 15,06

FLIGHT TINE 240.00

DISTANCE 548,203

1.00 AZL 86.0S HCA 168.11 SMA

1.39 AZP 91.90 TAL 6.15 TAP

59.67 ET3 163.91 ZAE 94.17 ETE

C3 9.8g9 VHL 3.148

LNCH AZHTN LNCH TIME

SO.O0 11 55 22

60.00 12 23 54

70.00 15 S 42

60.00 14 0 32

90.00 15 16 55

100.00 16 43 24

!10.00 18 3 9

DIFFERENT IAL CORRECTIONS

TOE 1.1352 TRA .0187 TC3-8.9658 BAU 1.2309

ROE .S31O RRA .2953 RC3-2.4?67 FAU .15996

FOE 2.4459 FRA 1.7214 FC-13.9921 8SP 10482

ROE 1.1824 DRA .2959 6C3 9.3016 FSP 1517

ORBIT DETERMINATION ACCURACY

ST 75.3 SR 20.1 S$ 58.7

CRT .9309 CRS -.9903 CST -.9706

LSA 95.2 MSA 12.3 SSA 1.0

ELI 75.7 EL2 7.1 ALF 14.44

ARRIVAL DATE JAN 29 1872

EARTH TO MARS

188.07 ECC .19385 INC 1.8321 Vt 29.354

173.67 RCA 151.62 APO 224.53 V2 24.529

182.83 ZAC 79.38 ETC 273.10 LVI 9.70

3,357 DPA -44.48 RAP 306.34 ECC 1.15T0

PO CST TIN INJ 2 LAT INJ 2 LONG

2112.4 -19.40 77.07

51 9 2027.1 -17.74 70.89

12 49 1698.2 -16.19 61.52

I0 15 1708.4 -15.04 47.76

24 ? 1456.5 -14.61 29.46

44 21 1102.9 -15.04 9.13

56 23 945.0 -16.19 350.43

OmBIT DETERMINATION ACCURACY

ST 87.3 SR 25.1 $6 65.0

CRT .95Z4 C#S -.9959 CS! -.9749

LSA 109,S NSA 12,7 SSA .9

ELI 90.6 EL2 7.4 ALF 15.42

ARRIVAL DATE JAN 51 1g72

EARTN TO MARS

i86,25 [CC .19449 INC 1.9428 VI 29.Sb4

174.24 RCA 151.64 APO 224.8? V2 24.487

182.50 ZAC 7?.79 ETC 275.16 LVl 11.12

DLA t0.15 RAL 33i.5T RA0 6638.0 VEL 11.402 PTM 6.45 VHP 3.425 DPA "45.98

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIRE PO CST TIN

3182.53 -$8.00 102.31 187.71 121.12 12 48 25 2182.5

$106.61 -33.47 98.38 190.61 113.89 13 15 40 2106.6

2686.49 -26.41 g0.72 tg2.44 108.21 t3 53 32 1989.5

2811.46 -26,44 T8.20 193.42 104.40 14 4? 24 1811.5

2564,95 -25.$3 60.58 193.73 103.02 15 59 40 1564.9

2285.94 -26.44 59,57 193.42 104,40 17 21 30 1285.9

2036.30 -29.41 19.64 192.44 108.21 18 57 S 1036.3

HID-COURSE EXECUTION ACCURACY

6GT 6008.6 SGR 1758.0 SG3 895.8

RRT .9521 RRF .9955 RTF ,9469

$GB 6260,5 R23 .2853 R13 .g538

SG1 6239,1 SG2 517.6 THA 15.68

RAP 307.15 ECC I.t629

INJ 2 LAT INJ2 LONG

-22.69 80.47

-20.92 75.19

-19.27 66.81

-18.03 53.96

-I?.55 36.05

-18.03 15.32

-19.27 $55.72

ORBIT DETERMINATION ACCURACY

ST 103.7 SR 31.3 $$ 67.5

CRT .9665 CR$ -.9964 C6T -.9766

LSA 127.0 MSA 13.t SSA .6

(L1 108.1 EL2 7.7 ALF 1G.36
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN S 1971

H[LI_[NTRI¢ CONIC

RL lS1,79 LAL ,00

RP 224.96 LAP ,43

RC 221.219 GL 23.99

PLAMETOCENTR|C CONIC

C3 10.393 VHL 3._24

LNCH AZMTH LNCH ?IN[

50.00 11 39 20

60.00 IE 3 39

70.00 12 38 32

10.00 13 30 36

90.00 IA 44 49

100.00 16 13 68

110.00 17 3? $9

FLIGHT TIM_ 242.00 ARRIVAL DATE F(6 2 IS?2

DIITANCE 550.3]5 EARTH TO MAR1

LOL 153,71 VL 32,31e GAL .62 AZL 67,69 MCA |6t,16 SEA Ie6,i) [CC .IRSlS INC 1,3|2| Vl 29.3S4

LOP 6|,90 VP 2],605 GAP |.Z6 AZP 62,27 TAL 5,62 TAP 174,81 RCA IS1,66 APO 225.21 V2 24.44S

GP -_t.16 ZAL 8S,05 ZAP S9,46 [T8 ll2,39 ZA[ 93,1| ET[ 162,]S ZAC 75.94 [TC 273.24 LV! 12.7S

DLA 13,66 RAL 330,69 RAD 6636,2 Y[L |1,423 PTM 6,47 VHP 3.509 ORA -47.G9 RAP 309.16 ECC I.|?10

L-I TIN[ [NJ LAT lNJ LONG INJ RT A$C INJ AZMTH ]NJ TIN[ PO CRT TIM IMJ 2 bAT INJ 2 LONG

3263,92 -40,?0 108,23 199.95 !17.15 12 33 44 2263,9 -26.41 _4.66

3166.21 -35.82 105.10 192.64 109.94 12 56 56 2199.2 -24.47 80.46

3066,$3 -31.44 98,3g 194.25 104.09 13 30 9 2099.5 -22.64 ?3.26

2933.38 -28.21 86,82 195.0S ' 100.20 14 19 30 1933.4 -21.2S 81.ST

2693.89 -26.99 99,49 t95,28 98.78 15 29 42 1693,9 -20.72 44.18

2407.86 -_9.21 46,19 195.05 ]00.20 16 53 36 tAD?.9 -21.29 22.94

2143.35 -3],44 _T,31 ]94,29 ]04.09 10 13 42 1143,3 -22.64 2.20

OIFFERENTIAL CORRECTIONI

TOE 1.3659 TRA -.0126 TC3-6.7311 8AU 1.2626

ROE .4224 RRA .3060 RC302,$2_6 FAU .15010

FOE 2,6047 FRA 1,6187 FC-12,$030 BRP 10746

BOE 1.4297 ERA .3063 8C3 9.0962 FRP 1433

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 6130.? 6GR t076.6 $G3 045.0 5T 121.? 9R 39.5 $8 71.9

RRT .9530 RRF ,9964 RTF .94S5 CRT .9753 CR8 -.gGgS CST -.9614

5GB 6411.6 R23 ,2909 R13 .953! LSA 145,7 MSA 13.5 88A .3

561 6388.3 662 545.5 THA 16.39 EL! 127.4 EL2 9.1ALF 17.24

LAUNCH DATE JUN 5 1671 FLIe_HT TIHE 244.00 ARRIVAL OATE FEB 4 1972

HELIOCENTRIC CCNIC

RL 131.?6 LAL .00

RP 225.3? LAP .47

RC 223.884 GL 27.87

PLAN[TC_ENTRIC CONIC

C3 11.095 VHL 3.331

LNCH AZMTH LNCH TIME

30.00 11 19 38

60.00 11 38 41

70.00 12 7 11

80.00 12 52 42

g0.00 14 3 45

100.00 15 35 34

110.00 17 6 38

DIFFERENTIAL CORRECTION8

TOE 1.6488 TRA -.0800 TC3-6.3591 BAg 1.2939

ROE .3413 RRA .3133 RC3-2.5402 FAU .t3869

FOE 2.7668 FRA 1.4943 FC-10.8382 BSP 11064

ÙDE 1.7352 8RA .3212 BC3 8.7365 FSP 1346

D;$TANC[ 554.420 EARTH TO MARS

LOL 253.?1 VL 32.369 GAL .84 AZL 87.24 MCA 170.25 8HA 186.62 ECC .19582 INC 2.760? Vl 29.354

LOP 63.9? VP 21.774 GAP 1.13 kZP 92.72 TAL 5.12 TAP 175.37 RCA 151.68 APO 225.55 V2 24.403

GP -28.32 ZAL 85.99 ZAP 59.46 ET9 160.71ZAE 92.11ETE 161.?6 ZAC T3.79 ETC 2?3.34 LV! 14.65

DLA 17.69 RAL 330.13 RAD 6936.6 VEL 11,453 PTH 6.50 VHP 5.610 DPA -49,66 RAP 309.44 ECC 1.1626

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5359.64 -43.40 115,92 193,00 111.79 12 IS 37 235g.6 -30.58 86.95

3308.96 -38.03 113.57 195.31 104,47 12 33 50 2308.9 -28.37 8T.11

3224.98 -33.17 108.00 196.54 96.66 13 0 56 2225.0 -26.2T 81.49

3082.33 -29.53 97,66 197.04 94.64 13 44 3 2082.3 -24.64 71.33

2853.02 -28.12 80.94 197.15 93.14 14 51 18 t853.0 -24.00 54.69

2556.80 -29.53 59.05 197.04 94.64 16 18 1! 1556.8 -24.64 32.70

2271.79 -33.17 36.92 196.54 g8.66 17 44 30 1271.8 -26.27 10.40

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6250.0 SGR 2013.7 SG3 782.7 ST 142.0 SR 47.4 SS 75.4

RRT .9536 RRF .9g70 RTF .g433 CRT .9815 CR8 -.gggg CST -.9838

$GB 6566.4 R23 .29?5 R13 .9519 LSA 167.1MSA 13.8 5SA .4

Sgl 6540.8 $62 579.3 THA 17,22 EL1 149.5 EL2 8.6 ALF 18.20

LAUNCH DATE JUN 5 2971 FLIGHT TIME 246.00 ARRIVAL DATE FE6 6 1972

HELIOCENTRIC CONIC

RL 151.?8 LAL .00

RP 225.?6 LAP .30

RC 226.550 GL 32.50

PLANET_ENTRIC CONIC

C3 12.118 VHL 3,481

LNCH AZMTH LNCH TIME

30.00 !0 54 51

GO.O0 11 6 59

70.00 11 26 22

80.00 12 ! 20

9O.OO 13 6 39

lOG.D0 14 44 12

110.00 16 25 49

DIFFERENTIAL C_RECT| ON6

TDE 1.9903 TRA -.1411 TC3-7.8552 6AU 1,3371

ROE .6955 RRA .3158 RC3-2.5540 FAU .1271T

FOE 2.9041 FRA 1.3201 FC3-6.0854 BSP 11282

ROE 2.1083 ERA ,3459 6C3 6,2538 FSP 1229

DISTANCE 559.520 EARTH TO MARS

LOL 253.71 VL 32.339 GAL .76 AZL 86.68 HCA 171.31 SEA 188.80 ECC .19651 INC 3.3149 Vl 29.354

LOP 65.03 VP 21.743 GAP 1.00 AZP 93.29 TAL 4.61 TAP 175.92 RCA 151.70 APO 225.90 V] 24.361

GP -30.83 ZAL 86.91ZAP 59.74 ET8 158.86 ZAE 91.19 ETE 191.36 ZAC 71.26 ETC 273.48 LVI 16.87

DLA 22.23 RAL 328.92 RAD 6639.1VEL 11.498 PTH 6.55 VHP 3.741DPA -51.99 RAP 311.09 ECC 1,1994

L-! TIME INJ LAT INJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3473.96 -45.83 125.74 197.18 104,48 11 52 45 2474.0 -35.21 96.94

3441.64 -59.75 124.45 198.T9 9?.29 12 4 21 2441.6 -32.56 95.85

3384.54 -34.15 120.34 199.31 91.43 12 22 47 2384.5 -2g.98 92.40

3274.R9 -29.73 !11.97 199.25 07.15 12 55 55 2274.9 -27.89 64.70

3094.03 -2?.94 96.35 199.12 85.45 13 57 43 2064.0 -27.02 69.38

2?49.3? -29.75 73.34 199.25 87.15 15 30 2 1749.4 -27.89 4G.O?

2431.36 "34.13 49,29 199.31 91.43 17 6 20 1431.4 "29.98 21.32

RIO-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

$GT 9379.9 6GR 2]76.7 SG3 714,4 ST 164.0 SR 57.9 3S T6.1

RflT .9546 RRF .9975 RTF ,_.14 CRT .9656 CRS-1.UUOO C6! -.98S7

6GB 9741.0 R23 .5024 R15 .9SlO LSA 190.2 M34 14.1 3SA .3

361 6712.8 SG2 616.0 THA 18.20 ELI 175.7 EL2 9.2 ALF 19.25

LAUNCH DATE JUN 5 1971 FLIGHT TIME 248.00 ARRIVAL DATE FEB 6 1972

HELIOCENTRIC CONIC

RL 151.78 LAL .00

RP 226.15 LAP .53

RC 229.216 GL 37.85

PLANETOCENTRIC CONIC

C3 13.666 VHL 3.69?

LNCH AZNTH LNCH TIM(

50.00 10 22 43

GO.OO 10 24 48

?0.00 10 28 30

80.00 10 38 9

90.00 11 20 4

tO0.O0 13 21 I

110.00 15 28 2

DIFFERENT I AL CORRECTIONS

TOE 2.4292 TRA -.2482 TC3-7.1327 BAU 1.3785

ROE .9075 RRA .3094 RC3-2.4605 FAU .11301

FOE 3.0140 FRA 1.1242 FC3-?.1395 OSP 11618

BOE 2.5932 BRA .3966 BC3 7.5452 FSP 1101

D||TANCE 562.614 EARTH TO MAR3

LOL 293.71 VL 32.550 GAL ;G9 AZL 85.98 HCA IT2.57 SEA ]89,99 [CC .19T21 ;NC 4.0200 VI 29.354

LOP 66.09 VP 21,712 GAP .ST AZP g3.gg TAL 4.1] TAP |TG,4T RCA 151.72 APO 226.26 V2 24.319

GR -33.81ZAL 6?.T9 ZAP 60.3? ET$ 156.94 ZAE 90.39 [T[ 160.93 ZAC 68.29 [TC 2?3.66 LVI 19.49

OLA 27.40 RAL 32?.20 RAD 6639.g VEL 11,564 PTH 6.61VHP 3.914 DPA -54.69 RAP 313.29 ECC 1.2249

L-I T[HE INJ LAT |NJ LONG INJ RT A$C IMJ AZMTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

3013.31 -4?,41 138,60 202,?? 94.54 11 22 56 2613,3 -40.14 108.61

360?.74 -40.25 138.50 202.97 87.77 11 24 56 260?.7 -36.?3 107.93

35gG.55 -33.26 136.7g 202.17 81.76 11 28 33 2596.5 -33.21 108.05

3566.53 -26.86 133.10 200.74 76.44 11 37 36 2566.5 -29.86 106.08

3431.03 -23.27 122.09 lg9.68 ?3.46 12 17 IS 2431.0 -27,94 96.03

3041.00 -20.80 94,47 200.74 ?6.44 14 11 42 2041.0 -29.86 67.44

2643.37 -33.26 65.71 202.17 81.76 16 12 6 1643.4 -33.21 36.9?

M|D-COURSE EXECUTION ACCURACY ORÙIT DETERNINATION ACCURACY

SGT 6494.1 SGR 2362.1SG3 633.1 ST 188.5 SR ?0.8 $5 79.6

RRT .9554 RRF ,99?2 RTF .9384 CRT .9889 CR8 -,9999 CST -.98?2

SG8 6g10,3 R23 .30g3 R13 .94g3 LSA 216.] NSA 14.4 6SA ,2

SG1 6878.9 SG2 658.7 THA 19.35 EL1 201.2 EL2 g.9 ALF 20.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE JUN S [8T1

MEL[OTENTRIC CC_II(

RL [51o78 LAL .DO

RP 226.55 LAP .S?

RC 231.890 GL 44.02

PLANET@CENTRIC CONIC

C3 16.125 VHL 4,019

LNCH AZNTM LNCN TIN2

50.00 g 39 1

60.00 9 23 31

10.00 8 38 25

71.?8 7 49 29

71.76 ? 49 29

71.78 7 49 29

110.00 [3 37 5i

FLIGHT TIN( 250.00 ARRIVAL DATE FEB tO 1872

OIATANCE 586.699 EARTH TO MARS

LOL 255.7[ VL 32.361 GAL ,60 AZL 85.05 NCA 113.42 8NA [99.16 ECC .19793 INC 4.9459 Vl 28.354

LOP 67.15 VP 21.682 GAP .73 AZP 94.9[ TAL 3.60 TAP [77.02 RCA 15[.73 APO 226.62 V2 24.2?8

GP -3?.35 ZAL 88,62 ZAP 61.46 [T8 154.70 ZAE 09.15 (TE [80.5[ ZAC 64.68 ETC 273.91LVI 22.60

OLA 38,24 RAL 324,76 RAO 664[.[ VEL |[,SSg PTH 8.7[ VNP 4.[54 OPA -51.95 RAP 318.34 ECC t.2SS4

L'! TZNE IN[ bAT IN[ LONG IN[ RT A$C IN[ AZNTH IN[ TINE PO CST TIM IN[ 2 bAT IN[ 2 LONG

3789.06 -47,01 [55.6[ 209.35 8[.62 [0 42 9 2798.[ -44.82 120.74

3829.44 -38,03 156,66 206.89 ?5.53 10 27 2[ 2929.4 -39.91 125.87

3963.24 -26.53 163.09 202.37 67.66 g 44 29 2963.2 -53.27 136.47

4113.46 -20.73 171.85 [g9.50 63.42 8 58 2 3113.5 -29.85 147.27

4113.46 -20.73 [7[.65 199.50 63.42 6 58 2 3113.5 -29.85 147.27

4113.46 -20.73 17[.85 199.50 63.42 8 58 2 3113.5 -29.85 147.27

3010.06 -26.53 92.01 202.37 67.66 14 28 l 2010.1 -33.27 85.3g

DIFFERENTIAL CCRRECTION8

TOE 2.9857 TRA -.418[ TC3-6.2277 6AU 1.4327

ROE 1.2038 RRA .2788 RC3-2.3205 FAU .09705

FOE S,0489 FRA .8?SS FC3-5.2109 66P 11840

DOE 3.2192 6RA ,5026 EC3 6.6460 FSP 939

LAUNCH DATE JUN 5 1971

NELIOCENTRIC CONIC

NID-COURS( EXECUTION ACCURACY ORBIT OETERNINAT[ON ACCURACY

8GT 6606,5 $GR 2576.7 SG3 557.4 8T 213,4 SR 86.2 SS 78.5

RRT .9564 RRF .9966 RTF .934! CRT .g912 CRS -.g998 CST -.9883

8_ 7093.8 R23 .3181 RI3 .9467 L8A 242.8 NSA I4.6 ISA .2

$G[ ?058.7 982 ?04.8 TMA 20.66 ELI 229.9 EL2 tO.6 ALF 21.87

FLIGHT TIME 252.00 ARRIVAL DATE FEB 12 1972

DZSTANCE 570,777 EARTH TO NAR8

ML [5|.76 LAL .00

RP 226.94 LAP .50

RC 254.543 GL Sl.ll

PLANETOCENTRIC CONIC

C3 20.289 VHL 4.504

LNCH AZHTH LNCH TIME

50.00 8 34 [2

60.00 ? 16 27

60.78 6 35 57

60.78 6 35 57

60.78 6 35 57

60.78 6 35 57

60.78 6 35 57

LOL 253.71 VL 32.372 GAL .5[ AZL 83.78 HCA [74.46 8HA 109.37 [CC .19867 ]NC 6.2167 VI 29.354

LOP 66.20 VP 2[.652 GAP .60 AZP 96.19 TAL 3.10 TAP [77.57 RCA 151.74 APO 226.99 V2 24.236

GP -41.59 ZAL 89.35 ZAP 63.[8 ET3 [52.55 ZAE 89.35 [T( [80.[6 ZAC 60.41 £TC 274.30 LV] 26.26

OLA 39.77 RAL 321.24 RAO 6645.0 VEL [1. 945 PTH 6.86 VHP 4.505 DPA -6[.50 RAP 320.83 ECC 1.3339

L-I TINE IN[ LAT |NJ LONG IN[ RT ASC |NJ AZNTH IN[ TIME PO CST TIN IN[ 2 LAT IN[ 2 LONG

40[9.75 -42.60 176.07 214.53 66.42 9 4[ [2 3019.7 -47,55 |42.30

422g.50 -27.24 165.08 204.93 59.07 8 26 57 3229.5 "37.44 [59.17

4343.82 -22.41 191.39 20[.58 56.24 7 48 21 3343.8 -34.24 167.49

4343.82 "22.41 191.39 20[.56 56.24 7 48 2[ 3343.8 -34.24 167.49

4343.82 -22.41 [9[.59 201.56 56.24 7 48 21 3343.2 -34.24 167.49

4343.82 -22,4[ |9[.39 20[.56 56.24 7 48.2[ 3343.8 -34.24 [67.49

4343.82 -22.4! 19[.39 20[.56 56.24 7 48 21 3343.8 °34.24 167.49

OIYFERENTIAL CORRECTIONS

TOE S.7283 TRA -.669[ TC3-5.[249 BAU !.5012

RD£ t.6468 RRA .2093 RC3-2.0900 FAU .07837

FD£ 2.9662 FRA .6D?S FC3-3.344l 06P [2[[[

B0( 4.0758 8RA .7011 BE3 5.5346 FSP 754

LAUNCH DATE JUN 8 197|

HELIOCENTRIC CONIC

RL 151.78 LAL .00 LOL 253.71 VL

RP 227.35 LAP .53 LOP 69.25 VP

RC 237.203 GL 59.2! GP -46.60 ZAL

PLAN[TOCEN?RIC CONIC

C3 27.998

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT

50.00 6 19 51 4417.76 -27.94

50,83 5 54 45 4530.71 -22.25

50.85 5 34 45 4530.?! -22.25

50.83 5 34 45 4530.7I -22.25

50.83 5 34 45 4530,71 -22.25

50.83 5 34 45 4530.7[ -22.25

50.83 5 54 45 4530.71 °22.25

DIFFERENT IAL C_RECTION8

TDC 4.7378 TRA-I.0557 TC3-5.5793 8AU 1.5952

80[ 2.34?8 ARk .0544 R¢3-I.7643 FAU ,05|4|

rOE 2.6573 FRA .3515 FC3-1,7458 |5P [2449

80[ 3.2876 8RA 1.0571 6C3 4.2917 FSP 540

LAUNCH OAT[ JUN 5 197|

HELIOCENTRIC CONIC

RL 151.78 LAL .DO LOL 253.?1 VL

RP 251.18 LAP .93 LOP ?9.5? VP

RC 263.4?6 GL -61.44 GP 37.69 ZAL

PLANETOCENTRIC CONIC

C3 33.866 VHL 5.819 DLA -55.53 RAL

LNCH AZMTH LNCH TIN( L-[ TIME

39.99 22 8 2 2013.27

39.99 22 8 2 2013.27

39.99 22 S 2 2013.27

39.99 22 5 2 2013.27

39.99 22 S 2 2013.27

39.9g 22 5 2 2013.27

39.99 22 5 2 2013.27

DIFFEMENT 1AL CCRRECTIOR8

TOE-2.1280 TRA 3.5497 TC3-3.8766 BAU 1.8357

ROE .0645 RRA-l.34g3 RE3 1.1609 FAU .07866

FOE .7142 FRA 2.3218 FC3-2.0160 BSP 14416

BOE 2.1290 8RA 3.7975 BC3 4.0544 FSP 749

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6710.6 8DR 2837.7 603 426.1 ST 237.8 3R 104.9 88 73.7

RRT .9580 RRF .9949 RTF .9273 CRT .992g CRS -.99g5 CST -.9889

880 7295.9 R23 .3318 RI5 .9423 LSA 269.8 MSA |4.7 38A .!

38[ 7246.8 882 753.6 THA 22.31 EL1 259.7 EL2 11.5 ALF 25.70

FLIGHT TIME 254.00 ARRIVAL DATE FEB 14 1972

DISTANCE 574.842 EARTH TO MARS

32.383 GAL .43 AZL 81.93 HCA 175.50 SHA I88.56 ECC .19942 INC 8.0688 Vl 29.354

21.621 GAP .47 AZP 98.05 TAL 2.61 TAP 178.1[ RCA 151.76 APO 227.36 V2 24.195

89.94 ZAP 65.71 ET8 150.68 ZAE 89.3[ ETE 180.13 ZAC 55.32 ETC 274.g2 LVI 30.51

VHL 5.291 DLA 46.94 RAL 315.99 RAD 6646.2 VEL 12.193 PTH 7.13 VNP 5.057 DPA -65.52 RAP 327.89 ECC 1.4608

INJ LONG INJ RT A$C INJ AZMTH INJ TINE PO ¢8T TIN INJ 2 LAT ZNJ 2 LONG

202.60 209.05 49.78 ? 33 29 3417.8 -41.74 178.23

207,91 203.53 47.53 6 50 I6 3530.? -37.39 IBS,O?

207.91 203.53 47.53 9 50 16 3530.7 -37.59 186.07

207.9[ 203.53 47.53 6 50 18 3530.? -37.39 t96.07

2o7,91 203,55 47.55 6 50 [6 5550.7 -37.59 185.01

207.9[ 203.53 47.53 6 50 18 3550.7 -37.39 188.01

207,91 203.53 47.55 6 50 16 5550.7 -37.sg 186.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 9780.$ 8OR 3115,2 3G3 298.9 ST 257.8 5R 127.1SS 8S.0

RRT ,9911RRF .9802 RTF ._,51 CRT .9942 CRS -.JDRO CST -.SSl4

358 7478.7 R23 .3592 RI3 .9534 LSA 295.9 NSA 14.7 88A .I

851 ?436.4 SG2 794.7 THA 24.59 ELI 257.2 EL2 12.3 ALF 26.17

FLIGHT TIME 274.00 ARRIVAL DATE MAR S 1572

DISTANCE 615.598

32.493 6AL ".49 A2L 99.0§ HCA 105.95 8NA

21.334 GAP -,81AZP 81.00 TAL 357.18 TAP

95.07 ZAP 56,24 ET8 2[0,53 ZAE 82.30 ETE

EARTH TO NAR$

[9[,5[ ECC .20782 INC 9.0503 Vt 29,354

[83.[1RCA [5[.?5 APO 251.27 V2 23.789

[86.64 ZAC 138.99 ETC 277.59 LVI -48.63

32.77 RAO 6648,5 VEL 12,40[ PTH ?,3[ VHP 4,496 DPA 15.96 RAP 2gg.14 ECC 1.5573

INJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LATINJ 2 LONG

22,73 52.?[ 286,05 142.15 22 38 35 1013.5 4[.14 33.82

22.73 $2,7[ 286.05 142.15 22 38 35 [013,3 41.14 S3.02

22.75 52.71 286.05 [42,15 22 38 35 [013.3 41.14 S3.82

22.?3 52.71 286.05 [42,15 22 38 35 1013.3 41.14 35.82

22.75 52.?[ 286.05 142.15 22 38 35 1013.3 41.14 33,82

22.73 52.71 286.05 [42.15 22 38 35 1013.3 41.14 35.82

22.?3 52.71 286.05 142.t5 22 3e 35 10t3.3 41.14 3S.B2

NID-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 793[.3 SGR 2?2[.0 $83 408.1 ST 140.0 8R 35.4 88 27.2

RRT -,g654 RRF -.985[ RTF ,90g2 CRT -.7278 CR$ .8168 CST -.1989

8GB 8385.0 R23 ,3873 RI3 -.9199 LSA [42,6 MSA 35.7 SSA .1

SGI 8356.0 SG2 673.2 THA 161.55 (L[ 142.4 EL2 23.9 ALF I89,26
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN S tiT|

M[LIOCEMTR|C C_41C

RL ISl.?l LAL ,DO

RP 231,5S LAP .9R

RC 268.061GL -ST,S1

PLANETOCENTRIC CONIC

C3 28,S71VHL 5.355

LNCH AZMTH LNCM TIME

44.01 21 59 28

44.01 21 59 28

44.01 21 59 28

44.01 21 58 26

44.D1 21 58 29

44.01 21 58 28

44.01 21 S8 28

FLIGHT TiME 276.00 ARRIVAL DATE MAR Y liT2

D|STANC[ 619.602

LOt. 2S$.Tt VL 32,S04 GAL ".$8 AZL 97.9? HCA 186.94 IRA

LOP 60,$8 VP 21.307 GAP -,95 kiP 82.09 ?AL 356,67 TAP

GP 33.53 ZAL gl. OT ZAP S),3S [TS 209.00 ZA( 80.60 [TE

EARTH TO MARS

191.71 ECC .2OSSO INC 7.gi97 Vl 29.394

|BS.RO RCA 151.74 APO 231.68 V2 23,?46

IS6.D8 ZAC 134.99 ETC 276.?9 LVI -44.83

DLA "S2.2? RAL 28.46 RAD t648.S VEL 12.191 PTH ?.1S VHP 4.252 DPA tl.89 RAF 3DO,DR ECC 1.4Tll

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

194t.16 23.02 48.?4 278.41 139.00 22 31 54 946.2 40.85 29.04

1946.16 23.88 46.?4 2?8.41 139,DO 22 31 54 948.2 40.85 26.94

1946.16 23.80 46.74 278.41 138.00 22 31 $4 946.2 40.85 28.04

1946.1S 23.68 46.74 278.41 138.D0 22 31 54 946.2 40.85 26.04

1946.16 23.88 46.74 278.41 138,DO 22 31 54 946.2 40.85 26.04

1946.16 23,88 46.74 276.41 138.00 22 31 54 946.2 40.85 26.04

1948.16 23.88 46.?4 276.41 136,00 22 31 54 946.2 40.85 28.04

DIFFERENTIAL CORRECTION_

TDE-2.1688 TRA 3.4217 TC3-4.$773 DAU 1.8137

ROE .1383 RRA-t,1736 RCS 1.1992 FAU .oDgso

FOE .5062 FRA 2.6641 FC3-2.7026 BSP 14370

DOE 2.1732 BRA 3.6173 BC3 4.7317 FSP 859

MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8075,7 SGR 2425,S SGS 476.2 ST 146,9 SR 31.7 SS 27.6

RRT -.9658 RRF -.9873 RTF .gf68 CRT -.7803 CRS .8229 CST -.286?

SGB 8432.1 R23 .3738 R13 -.9249 LIA 149.2 HSA 32.7 SSA .2

$01 841D.5 SG2 693.5 THA 163.74 ELI |49,0 EL2 19.6 ALF 170.27

LAUNCH DATE JUN S 1971 FLIGHT TIME 278.00 ARRIVAL DATE MAR 9 1872

HELIOCENTRIC COMIC

RL 151.78 LAL .00

RP 231.94 LAP .99

RC 268.636 GL -53.77

PLANETOCENTRIC CONIC

C3 25.270 VHL 5.027

LNCH AZMTH LNCH TIME

47.82 21 59 25

47.82 21 $9 25

47.82 21 58 25

47.82 21 sg 28

4?,82 21 $9 28

47.82 21 59 25

47.82 21 58 25

DISTANCE 623.613

LOL 253.71 VL 32.$15 GAL -.67 AZL 97.16 HCA 187.94 SMA

LOP 81.59 VP 21.280 GAP -1.D8 AZP 82.90 TAL 356.15 TAP

GP 30.06 ZAL 97.08 ZAP 51.OD ETS 207.43 ZAE 79.11 ETE

EARTH TO MARS

191.91 [CC .20g4o INC 7.1645 Vl 29.354

184.09 RCA 151.72 APO 232.09 V2 23.710

186.93 ZAC 131.43 ETC 276.43 LVI -41.86

DLA -4g.26 RAL 25.43 RAD 6645.1 VEL 12.052 PTH 7.04 VHP 4.095 DPA 8.52

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

1888.81 24.32 41.10 272.51 134.26 22 3D 52 886.8

1886,81 24.32 41.10 272.$1 134.26 22 30 52 886.8

1886.81 24.32 41.10 272.51 134.26 22 3O 52 886.8

1886.81 24.32 41.10 272.51 134,28 22 SO 52 898.8

1886.81 24.32 41.10 272.51 134.26 22 30 52 886.8

1886.81 24.32 41.10 272.51 134.26 22 30 52 886.8

1886.8t 24.32 41.10 272.31 134.26 22 30 52 886.8

RAP 300.90 ECC 1.4159

INJ 2 LAY INJ 2 LONG

39.94 19.10

39.94 19.10

39.94 19.10

39.94 18.10

39.94 19.10

39.94 19.1D

39.94 19.10

DIFFERENTIAL CORRECTIONS

TO£-2.10OO TRA 3.3670 TC3-5.1859 IAU 1.7968

ROE .1924 RRA-I.04?8

FDE .4D61 FRA 2.9542

BDE 2.1056 BRA 3.5262

MID-COURSE EXECUTION ACCURACY

SOT 8215.3 9GR 2187.5 SO3 528.?

RC3 1.1BOO FAU .09614 RRT ",9660 RRF -.9880 RTF .9209

FC3-3.2938 BSP 14658 SGB 6501.6 R23 .3652 R13 -.9271

BE3 5.3185 FSP 958 $G| 8483.9 SG2 547.6 THA 165.51

ORBIT DETERMINATION ACCURACY

ST 148.9 SR 28.8 98 28.5

CRT -.8091 CR9 .8266 CST -.3381

LSA 151.1 MSA 31,4 9SA .2

ELI 150.7 EL2 16.7 ALF 170.96

LAUNCH DATE JUN S 1971 FLIGHT TIME 280.00 ARRIVAL DATE MAR 11 1972

MELIOCENTRIC CONIC DISTANCE 627.621

RL 151.78 LAL .DO LOL 253.71 VL 32.$26 GAL -.76 AZL 98.54 HCA 188.95 SMA

RP 232.31 LAP 1.01 LOP 82.60 VP 21.254 SAP -1.22 AZP 83.$4 TAL 355.63 TAP

RC 271.200 GL -50.69 GP 27.18 ZAL 98.04 ZAP 49.05 ET9 205.92 ZAE 77.76 ETE

PLANETOCENTR|C CONIC

C3 22.928 VHL 4.788 DLA -46.50 RAL 28.27 RAD 6644.1VEL 11.955 PTH 6.96 VHP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME

50.00 20 55 55 2001.79 17.38 48.06 261.02 185,02 21 29 15

51.41 22 3 8 1932.51 24.29 35.79 267.90 130.98 22 38 40

51.41 22 3 8 1882.51 24.29 38.79 267.90 130.96 22 $3 40

51.41 22 3 8 I892.S1 24.29 SS.79 267.90 130.96 22 33 40

51.41 22 3 9 1982.51 24.29 Ss.7g 267.90 13D.98 22 53 40

51.41 22 3 8 1032.51 24.29 35.79 267.90 130.96 22 $5 40

51.41 22 3 8 1832.5! 24.29 55.79 267.9D 150.96 22 33 40

DIFFERENYIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE*2.OD78 TRA 3.3285 TC5-5.7547 BAU 1.7997 SGT 0345.9 SGR 1984.4 SG3 $66.6

ROE .1493 RRA -.9447 RE3 1.1462 FAU .10084 RRT -.9650 RRF -.88T? RTF ._24

FOE .3672 FRA 3.1250 FC3-3.OOYS DSP 14719 SGB 8578.9 R23 .3607 RIS -.9274

GOD 2.0154 ERA 3.4599 BE3 5.8681FSP 1016 SG1 8562.0 SG2 501.7 THA 167.02

EARTH TO MARS

192.11 [CC .21031 INC 6.5404 Vl 29.354

184.58 RCA 151.70 APO 232.51 V2 23.671

186.89 ZAC 128.51 ETC 276.22 LVi -39.31

s.9go OPA 5.73 RAP 301.74 ECC 1.3773

PO CST TIN INJ 2 LAT INJ 2 LONG

1001.0 53.78 25.25

852.S 39,7D 12.90

852.5 38.70 12,90

832.5 39.70 12.80

832.5 58.70 12.90

832.5 38.79 12.90

932,5 38.70 12.90

ORDIT OETERMINATIOH ACCURACY

ST 140,4 SR 28.5 88 29.2

CRT *.8279 CR8 .8197 CSY -._567

LSA 150,4 MSA 30.7 SSA .2

ELI 150.0 EL2 14,8 ALF 171.59
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 6 IlTS

HELIOCENTRIC CONIC

RL 1Sl.lO LAL ,00

RP 206,15 LAP -|,03

RC S8.4R6 GL -10.12

PLANETOCENTRI¢ CONIC

C3 56,404 VML 6.1iT

LNCH AZHTM LNCH TIN(

50.00 14 R ?

60.00 15 10 54

70.00 16 38 28

80.00 18 23 20

90.00 20 2 53

100.00 21 6 I1

110.00 21 3? 55

FLIGHT TIM( 82.00 ARRIVAL DATE AUG R7 IIYI

DISTANCE 233,052 EARTH TO MARl

LOL |§4.S6 Vb 36,188 GAL 3.63 AZL 91.96 HCA ?t,91 INk RiD,OR ECC .42060 INC 1.915§ VI 21.550

LOP 327,56 VP ET.SO| GAP 22.02 AZP 90.56 TAL 12.28 TAP 85.19 RCA 1SO.T? kPO 369.32 V2 66,476

GP -1.9t ZAL 71.23 ZAP 175.75 ETS 207.9E ZAE t66.98 [TE |4.42 ZAC 97.24 ETC 2TI.IT LVl *!7,60

DLA -23.25 RAL 33|,78 RAD SiSO,l V[L 12,58| PTH 7,45 VMP |0.?$8 DPA -17.19 RAP 327.4S [CC 1.4320

L-| TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IMJ TIME PO C|T TIM |NJ 2 LAT IHJ 2 LONG

2020.70 -22,94 61.03 1t7,67 132.90 14 49 7 1820.7 -5.07 64.17

_i37.77 -16.83 70.00 205.12 127.18 15 54 51 1637.8 -!.05 51.57

2300.31 -10.81 53.44 20T.44 122.60 17 18 8 1380.3 3.0Y 33.80

2052.16 -5.91 31.56 210.47 119.34 18 57 32 1052.2 6.56 tl.04

1731.06 -3.67 g.12 211,65 118.06 20 31 44 731.1 8.07 341.24

1526.64 -5.81 552.93 210.47 119.34 21 31 38 528.6 6.56 332.41

1467.13 -10.81 342.36 207.44 122.60 22 1 42 427.1 3.07 322.72

DIFFERENT IAL CCRRECTION6

TOE -.2486 TRA -.6693 TC5 .1205 BAU .0661

ROE -.5627 RRA .2089 RC5 .0452 FAU ,03385

FDE -.0591 FRA .2771 FC5 -.7630 BSP 796

BOE .6151BRA .7011BC5 .1287 FSP 96

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CDNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 727.2 8DR 563.8 $05 85.2 8T 15.3 1R 26.2 $S 4,4

RRT -.D33! RRF .0438 RTF -.44?! CRT .6661 CRS -.4801 CST .2690

3GB 920.1 R23 -.0069 Rt5 .4480 LSA 28.5 M$A 11.2 35A !.2

SGI 727.8 SG2 563.1 THA 176,33 ELI 28.5 EL2 10.5 ALF 65.13

FLIGHT TIM( 84.00 ARRIVAL DATE AUG 29 1871

DISTANCE 235.37! EARTH TO MARS

RL 151.80 LAL .OO

RP 206.80 LAP -1.02

RC 59.137 GL -11.15

PLANETOC(NTRIC CONIC

C3 3S.822 VHL 5.985

LNCH AZMTH LNCH TIME

50.00 14 2 18

60.00 15 11 42

70.00 16 40 11

80.00 18 26 17

90.00 20 6 58

I00.00 21 9 9

!10.00 21 39 31

LOS. 254.66 VL

LOP 328.83 VP

GP -2.03 ZAL

34.970 GAL 3.61 AZL 91.90 HCA 74.18 INA 252.49 ECC .40294 INC 1.8964 Vl 29.350

27.530 GAP 21.47 AZP 90.52 TAL 12.59 TAP 66.77 RCA 150.75 APO 354.23 V2 26.482

70.60 ZAP 174.81 ETS 203.|3 ZAE 168.47 ETE 13.09 ZAC 97.15 ETC 278.92 LVi -17.62

DLA -23.61 RAL 331,41 RAD 6649.2 VEL 12,479 PTH ?.37 VHP 10.384 DPA -17.15 RAP 527,71 £CC 1.5195

L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2795.47 -21.77 79,76 196.56 133.41 14 48 53 1795.5 "3.81 63.11

2610.87 -15.72 68,60 201.81 127.60 15 55 13 1610.9 .15 50.21

2550.73 -9.72 51.84 206.15 122.90 17 19 22 1550.7 4.20 32.25

2018.71 -4.70 29.71 209.22 119.52 18 59 55 1018.7 7.66 9.18

1695.02 -2,52 7.10 210.42 118.18 20 34 53 695.0 9.18 346.18

1493.18 -4.70 35t.07 209.22 119.52 21 34 2 493.2 7.66 330.55

1597.55 -9.72 340.76 206.15 122.90 22 2 55 597.6 4.20 321.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2412 TRA -.658l TC3 .1390 BAU .0704 9GT ?44.6 $GR 571.0 SG3 91.9 ST 15.5 IR 26.5 iS 4.7

RDE -.5505 RRA .2032 tiC3 ,0476 FAU .03529 RRT -,055! RRF .0474 RTF -.4586 CRT .6601CRS -.5343 CST .2464

FOE -.0476 FRA .2837 FC3 -.8529 BSP 830 $GB 938.4 R23 -.0085 R13 .4596 LSA 28.9 MSA 11.5 SSA !.2

BDE .6010 BRA .6893 6C5 .t470 FSP 105 $01 745.3 SG2 570.2 THA 176,28 EL1 28.8 EL2 I0.7 ALF 65.29

LAUNCH DATE JUN 6 llYI FLIGHT TIME C6.00 ARRIVAL DATE AUG 31 1971

HELIOCENTRIC CONIC DISTANCE 237.681 EARTH TO MARS

RL 151.80 LAL .OD LOt. 254.61 VL 34.767 GAL 3.59 AZL 91.86 HCA 75.44 8MA 245.85 [CC .381g1 INC 1.8776 VI 29.550

RP 206.75 LAP -!.82 LOP 330.10 VP 27.276 GAP 20.95 AZP 90.4T TAL 12.91 TAP 88.36 RCA 150.73 APO 340.98 VR 26.487

RC 59.150 GL -11.33 GP -2.06 ZAL 70.35 ZAP 173.83 ET$ 199.80 ZAE 118.00 ETE 11.87 ZAC 97.07 ETC 2Y8.96 LVI -1?.IR

PLANETOCENTRIC CONIC

C3 33.501VHL 5.788 DLA -23.99 RAL 331.01RAO 6648.3 VEL 12,506 PTH ?.30 VHP 10.017 OPA -17.12 RAP 327.96 ECC 1.5513

PO CST TIM INJ 2 LAT INJ 2 LONGLNCM AZHTH LNCH TIN( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

50.00 14 2 E3 2770.85 -20.61 78.58 195.00 133.98

60.00 15 12 R? 2584.53 -14.62 67.24 200.55 127.99

TO.DO 16 41 52 2321.92 -8.14 50.28 204.89 125.17

80.00 18 t9 17 1905.40 -3.52 27.87 200.00 119.66

90.00 20 I0 31 1658.94 -1,35 5.09 209.23 118.25

IDO.OO 21 12 9 1459.95 °3.58 349.24 201.00 1t9.66

110.00 21 41 19 1355.44 -0.64 339.20 204.89 123.17

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2354 TRA -.1411TC3 .1592 |AU .0747 5GT 781.7 SGR 577.8 563 99.1

ROE -,$390 ERA .li?l RC3 ,0499 FAU .03911 RRY *,0374 RRF ,UI|O RTF *._,01

FOE -.OSll FRA ,290| FC3 -.9513 |SP 861 3GB 956.1 R25 ",009T R15 ,4712

iD[ .5813 BRA .6171 So3 .1668 FSP Ill $61 1t2.4 $62 516.9 THA 171.19

1770,9 -2,57 62.08

1584,5 1.31 49.03

1521.R |,30 30.73

985.5 8,75 7.31

958.9 10.29 344.11

459.9 |.75 328.60

368.4 5.30 319.64

LAUNCH OAT[ JUN 6 19T1 FLIGHT TIME 58.00

INJ TIME

14 48 34

15 55 31

17 20 54

19 2 22

20 35 tO

21 39 28

22 4 ?

ORBIT DETERMINATION ACCURACY

ST 15.8 SR 26,9 IS 5,0

CflT .1562 CRS -,5843 CSI .Ill?

LIA 29,2 NIA II.? IIA 1.3

ELI 28.1 EL2 10.R 4LF 15.51

ARRIVAL OAT[ lIP E Ig/I

HELIOCENTRIC CONIC DISTANCE 240.581 EARTH TO MAR1

RL t11,80 LAL ,OD LOL 214.66 VL 34.5T6 GAL 3.18 AZL 91.86 HCA 76,?1 INA 259.22 [CC .5?203 INC 1,8590 Vl 2t.350

RP 206.T2 LAP -1.81 LOP331,3? VP 27.03? GAP 20.40 AZP g0,45 TAL 13.25 TAP 89.96 RCA 150,71 APO 329.27 V2 26,491

RC 90.633 GL -11.52 GP -2.13 ZAL 6g.ll ZAP IT2.83 ST3 197.3T ZAE 167,59 ETE 10.74 ZAC 96.91 ETC 279.D0 LVI -17.13

PLANETOCENTRIC CONIC

C3 $1.411VHL 5.805 OLA -24.32 RAL 330.59 RAD 6647.5 VEL 12.302 PTH 7.24 VHP g.661 OPA -17.09

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM

50.00 14 2 24 2?46.90 -19.48 77.45 1g3.84 134,31 14 48 11 1746.9

S0.00 t5 13 i 2558.63 -13.54 65.93 tg9,28 128.33 15 56 45 1558.8

TO.O0 16 45 31 2293.04 -7.58 48.T6 203,66 123.40 17 21 44 1295.0

IO.O0 16 32 18 1852.51 -2.4? 26.06 206.81 119.77 19 4 52 952,5

g0.00 20 14 32 1622.85 -.19 3.0? 208.0? 118,28 20 41 35 622,B

100.00 21 15 !1 1426.98 -2.47 347.43 206.81 119.77 21 38 58 427.0

110.00 21 42 57 1339.86 -7.58 357.68 203.66 123.40 22 5 17 33g.9

DIFFERENTIAL CCRRECT[ON$ MID-COURSE EXECUTION ACCURACY

TOE -.2324 TRA -.6308 TO3 .1820 BAU .0795 3GT 773,8 $6R 584.1SG3 106.7

RDE -.$278 RRA .1924 RC3 .0319 FAU .03845 RRT -.0281RRF .0538 RTF -.4822

FOE -,0659 FRA .2953 FC5-1.0597 BSP 1147 SGD 969.5 R23 -.0224 R13 .4133

60( .5?67 6RA .6594 6C5 .1892 F3P 130 $G1 774.2 SG2 $83.5 THA 177.19

RAP 328.20 [CC 1.5170

INJ 2 LAT INJ 2 LONG

-1.37 61.08

2.44 47.80

6.36 29.22

9.82 5.45

11.3T $42.02

g.82 326.82

6.38 318,14

ORBIT OETERHINATION ACCURACY

ST 15.9 IR 27.2 S$ 5.2

CRT .6609 CRS -.62?5 CST .1334

LSA 29.6 NSA 11.8 SSA !.3

ELI 29.5 EL2 11.0 ALF 65.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

L•UNCH BATE JUM 6 1171

HELIOCENTRIC CCNIC

RL ISI.8D LAL .DD

RP EO6.?O LAP *I.6D

RC St,•iS GL -I|,11

PLANETOCENTRIC CONIC

C$ 69,$28 VHL 5,•34

LNCH AZMTH LNCN TIME

SO.DO 14 2 19

60.00 15 13 42

70.00 IS 45 9

80,00 18 3S 2•

90.00 20 18 41

100.00 21 18 16

110.00 81 •4 $3

FLIGHT Till( 90.00 ARRIVAL DATE 8EP • ltYt

DISTANCE 243,444 EARTH TO MARl

LOL ll|,ll VL 34,|1| GAL 3,S8 AZL 01,64 HCA T7,9! INk |)4,11 ECC ,lll2t IM¢ 1,8401 VI tl,)lO

L0P 332,64 VP 89.612 GAP lt,ll kip 90.38 TAL 13,10 TAP t1,56 RCA 15D,69 APO 318,Ri V2 89.484

GP -2,19 ZAL G9,39 lAP 171,80 [TI 195,54 ZAE IDT,E4 [TE 9.69 ZAC t6.8t ETC 2?9.04 LVI -17o8l

DLA -24.67 RAL $$0.14 RAD 11_16.0 VEL 11.226 PTH ?.18 VMP 1.329 OPk "iT.D7

L-I TIME INJ LAT INJ LON6 INJ RT ASC |NJ AZMTM INJ TIME PO CIT TIN

8721.65 -18.37 7R.34 192,62 134,70 14 4T 42 1723.7

2533.81 -12,48 64.67 |98.06 128.64 13 53 56 1533.8

2E65.06 -6,52 4?.27 202.46 |26.60 17 22 51 1265.1

1919,87 -1.36 24,26 205.65 111,83 19 7 84 919.9

1586.?5 .97 1.06 206.95 118.26 20 46 8 586.7

1394.34 -1.36 34S.63 205.93 1t9.83 21 41 30 394.3

1311.08 -6.5E 536.19 202,46 123,60 22 6 25 311.9

RAP 3E8.43 ECC t.4iiO

INJ 2 LAT INJ 2 LONG

".20 60.1!

3.S4 46,61

7.43 27.73

10.87 8.80

12.44 338.81

10.87 324.97

7.43 316.$5

DIFFERENTIAL COqRECTION8

TDE -.2174 TRA -.DE?O TC3 ,2D3i BAU .D831

ROE -.517R RRA .IS74 RE3 ,DIS? FAU .04017

FOE -.0779 FRA .3025 FC3-1.1776 8SP 939

RDE .5613 DRA .6544 8C3 .2109 FSP IS9

L•UNCH DATE JUN 6 1971

HELIOCENTR|C CCNIC

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 794,2 $GR 590,3 SO3 114,9 ST 15.8 8R 27,3 $S $.S

RRT -.0432 RRF .0593 RTF -.4922 CRT .9371 ORS -.6760 ElY .tOOl

SGB 989.5 R23 -.0120 RI3 .4935 LIA 29.8 NSA 12.2 SSA 1.4

SGI 795.1 SG2 589.1 THA 175.92 ELI 29,8 ELl 11.S ALP $6.16

FLIGHT TI_ 92.00 ARRIVAL DATE SEP 6 1971

DISTANCE 246.448 EARTH TO MARS

RL 151.80 LAL .DO

RP 206.68 LAP -1.79

RC 62.398 GL -11,89

PLANETOCENTRIC C(_/lC

C3 27,829 VHL 5.275

LNCH AZHTH LNCH TIME

50.00 14 E 9

eO.OO 18 14 12

70.00 IR 46 39

80.00 18 38 31

9D.DO 20 23 0

tOO.O0 21 21 26

110,00 E1 46 5

LOt. 254.66 VL 34,232 GAL 3,57 AZL 91.82 HCA 79,25 SMA 230,13 [CC .34566 Vl 29,350

LOP 336.91 VP 26.600 GAP 19.37 AZP 90.34 TAL 13.97 TAP 93.22 RCA 150.63 V2 26.49R

GP -2.24 ZAL 68,88 ZAP 170.75 ETS 194.10 ZAE 166.95 ETE O.70 ZAC 96.81 LV! -17,61

DLA -26,02 RAL 329,67 RAD 6646,1VEL 12,156 PTH 7,12 VHP 9,003 DPA "t7,09 RAP 328,65 ECC 1,4SRO

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ R LONG

27D1,16 -17.29 75.29 191.44 135.05 14 47 1O 1701.2 .93 39.1T

2509,52 -11,44 66,45 196,87 128,91 13 56 2 1509,5 4,91 43,44

2237,76 -5,49 45,83 201,29 123,76 17 23 37 123?,7 8,49 28,28

1887,60 -,27 22,49 204,53 119,86 19 9 59 887,6 11,90 1,?l

1550.64 2.14 359.04 205.99 118.21 20 •9 51 350.6 13.80 337.78

1362,07 -,27 343,86 204,53 119,86 21 44 3 362,1 1:,90 $23.12

1284.53 -5.49 $34.75 201,29 123,79 22 7 SO 284.5 8.46 315.80

INC 1.822•

APO 309.60

ETC 279.08

DIFFERENTIAL CORRECTIONS

TOE -,2094 TRA -,6169 TC3 ,2282 BAU ,0873

ROE -.5076 RRA ,1825 RC3 ,Q351FAU ,O42DI

FDE -.0897 PRA .3081 FC3-1.3069 BSP 968

ODE .5491 ERA ,6434 BCS .2348 FSP ISE

LAUNCH DATE JUN i 1971

HELiOCENTRIC CONIC

RL 181.80 LAL .DO LOL 264.9S VL $4,079 GAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 810.2 SGR 595.9 $63 126.R ST 15.9 8R 27,9 SS 6.0

RRT -o0464 RRF ,0637 RTF -,5029 CRT ,6281 CR8 -,715R CST ,0592

SGB 1005,8 R23 -,013! R13 ,5043 LSA 30,1 MSA 12,4 $8A 1,A

IG| ||1.3 SG2 594.6 THA 175.77 ELI 29,8 EL2 11.5 ALF $9.34

FLIGHT TIME 94,00 ARRIVAL DATE $[P 8 1971

OI8TANC[ 249.373 EARTH TO NAR8

3.37 AZL 91.|O HCA 80.32 INA 22|.96 RE{ .33342 INC !.9043 Vl 29,39D

APO 301,29 V2 2R,4RR

ETC 279,11 LVI -IT.SO

RP 206,$7 LAP -1,7R

RC 63,376 GL -12,08

PLANETOCENTRIC CONIC

C$ 26.293 VHL 5.128

LNCH AZMTH LNCH TIME

50.00 14 ! 54

60.00 15 14 38

7O.OO 16 48 8

80.00 18 41 41

90.00 80 27 28

IOO,O0 21 24 32

!19.00 21 47 35

LOP S35,II VP 26,400 GAP 18,87 kZP 90,30 TAL 14,34 TAP 94,06 RCA 130,82

GP -2,S1 ZAL 68,39 ZAP 169,60 ET$ 192,95 ZAE 166,73 ETE 7,76 ZAC 96,72

DLA "25.39 RAL 3Eg.18 RAD 6643.5 YEL 12,094 PTN 7.07 YHP 6.699 DPA -IT.Q5

L-I TINE INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO C$T TIN

2679,46 -16,24 74.29 190,29 135,56 14 46 34 1679,5

2486,00 -10,43 62,28 193,71 129.13 15 56 4 1486,0

22|1.11 -4,4R 44,43 200.15 123.89 17 24 59 1211.I

1853.75 .81 20,75 203,44 119.85 19 12 36 855.8

1514,51 3,30 357,02 204,82 I11.1O 20 52 44 514,5

1330,22 .81 342,11 203,44 119.85 21 46 43 339,2

1257.93 -4.48 333.35 200.15 123.89 22 8 33 257,9

RAP 328,85 ECC 1,4887

INJ 2 LAT IHJ 2 LONG

2.02 58.26

5,64 44,$1

9.44 24,85

12,89 $59,91

14.58 333.83

12.88 321.28

9.44 813.77

DIFFERENTIAL COIRECTIONR MID'COURSE EXECUTION ACCURACY

7D£ °.2017 TRA ".Roe5 TC3 .2589 BAU ,Oils $GT 025.0 SGR tOl,8 IG3 132.9

ROE ".4981 RRA .1778 RC3 .D562 FAD .O4397 RRT -,0483 RRF ,0685 RTF "._',28

FOE -.1024 FRA .3137 FC3"1.447? O|P lOOl 8GI 1020.8 R23 ",0149 RI3 ,5138

ROE .5374 9RA ,6320 BC3 ,2591 FSP IF? IGI 021,1 SO2 599,7 THA IT3,64

LAUNCH O_TE JUN 9 1971 FLIGHT TIME 96.00

HELIOCENTRIC CONIC OI3TANCE 252.8||

RL 181.60 LAL ,DO LOL 234.69 VL 33,930 GAL 3,57 AZL 91.79 HCA 8|.79 SNA 222,2I ECC ,32231

RP 206,68 LAP -1,77 LOP 336,45 VP 26.211 GAP 18.39 AZP 90,26 TAL 14,72 TAP g6,Sl RCA 150,5g

RC 64,414 GL -12,21 GP -2,37 ZAL 67,84 ZAP 168,58 (TS 192,01 ZAE 166,57 ETE 6,85 ZAC 96,63

PLANETOCENTR1C CONIC

C3 24.g03 VHL 4.ggo DLA -26.?0 RAL 328.88 RAO 6645.0 VEL 12.036 PTH 7.02 VHP 8.3g8 DPA -17.06

LNCH AZNTN LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN

50.00 14 I 85 2658.5T -15.28 73.34 189.18 135.64 14 45 53 1658.6

60.00 15 15 0 2463.50 -g,46 61.16 Ig4.58 129.36 15 56 3 1463.8

70,00 16 49 34 2185.26 -3.50 43.06 1g9.04 124.00 17 25 53 1188.2

80.00 18 44 52 1824,$6 1,87 lg,D2 2D2.39 119.8D 19 15 17 824.4

go.oD 20 32 10 1478.31 4,46 $55.D0 2D5.81 117.96 20 56 49 •78.3

100,00 21 27 44 1298.83 1.87 340.39 202.39 119.80 21 49 23 298.8

110.D0 21 4g D 1232.07 -S.50 331.gg 199.D4 124.D0 22 g 32 232.1

DIFFERENTIAL CQRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1939 TRA -.5963 TC3 .2788 DAU ,094? SGT 839.2 SGR 606.2 SG3 146.0

ROE -.4892 RRA .1732 RC3 .D56g FAU .D4606 RRT -.0528 RRF .0736 RTF -,5213

PDE -.1161 FRA .31g0 PC3-1.6014 DSP 1060 9G8 1035.3 R23 -.0164 R13 ,5231

BDE *5292 BRA .621D BC5 .2845 FRP 182 SGI 840,S SG2 904.4 THA !75.47

ORIIT OETERNINATION ACCURACY

ST 15.8 IR 20.0 89 8.4

CRT ,6188 CRI *.7617 C8! .OI$B

LSA 30.3 NSA 12,5 88A 1.S

ELI 30.1 EL2 11.7 ALF 68,93

ARRIVAL DATE 8EP ID 1971

EARTH TO NAR8

INC 1.7883 VI 29.35D

APO 293.83 V2 26,496

[TC 279,14 LVI -17.ST

RAP 32g. D3 ECC 1.4098

|NJ 2 LAT INJ 2 LONG

3.07 57.39

6.65 43.21

10,40 28.46

13.86 $58.08

15.54 333.45

13.86 319.46

10.40 312.38

ORBIT DETERMINATION ACCURACY

ST 15.9 SR 28.3 $S S.8

CRT ,6100 CRS -.7838 CST -.0248

LSA 30.6 MSA 12,7 SSA 1.5

ELI 30.2 EL2 11.8 ALP 67.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN 9 197t

HELIOCENTRIC CONIC

RL 151.50 LAL .OO

RP 2Ol,19 LAP -I.75

R¢ 65.512 6t. -12._S

PLANETO¢ENTMIC CONIC

C3 23.644 VHL 4.862

LHCH A2NTH LNCH TIN£

50.OO 14 t 11

60.00 15 15 16

?O.OO 16 90 56

80.00 18 48 S

90.00 20 37 5

100.00 21 30 58

110.00 21 SO 22

FLIGNT TIN[ 98,00
ARRIVAL DATE 9EP St 1971'

LOt. tS4.lS VL

LOP 337.72 VP

lP -2.43 |AL

DISTANCE 29S,141 EARTH TO RAtS

$3,794 GAL 3.98 AZL 91.77 NCA 93.09 SMA |18.9E ECC ,31198 INC 1.7185 Vl 19.$SO

lS.033 GAP 1?.gl kIP 90.21 TAL 15,11 TAP iS.17 RCA iSO.§§ APO 287,09 Vt 11.491

67.30 ZAP 167.47 [T$ 191,23 ZAE 166,49 [TE 5.96 ZAC 96.54 ETC 279.17 LVI -1?.54

DLA -26.03 RAL 328.16 RAO 6544,4 VEL 11,984 PTH S.98 VHP 9.112 DPA -17.07

L-! TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN

2G38,53 -14.25 76,44 188.09 135.B9 14 45 9 1638.5

2441.45 -8.51 60.09 193.49 129.54 15 55 58 1441.5

2160.19 -2.55 41.77 197.97 124.07 17 25 56 1!6D.2

1793.31 2.92 17,33 201.37 119.73 19 17 59 793.3

1442.00 5.61 352,95 202.85 117.76 21 I 7 442.0

1267.94 2,92 338,69 201.37 119.73 21 52 6 267.9

1207.01 -2,55 330.68 197.97 124.07 22 10 29 207.0

RAP 329.20 ECC 1.3891

INJ 2 LAT INJ 2 LONG

4.07 55.55

?.58 42.15

11.32 22.10

14.80 356.27

16.53 331,25

14.80 3|?.64

11.52 311.02

DIFFERENT IAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1864 TRA -.5869 TC3 .S049 BAU .0980 SOT 853.5 SGR 610.S SO3 153.6

RDE -.48D8 RRA .1988 RC3 .0571 FAU .04828 RRT -.0567 RRF .0793 RTF -,5291

FDE -.1310 FRA .3239 FCS-1.7677 BSP 1050 SOB 1049.5 R23 -.0183 R13 ,5311

BD[ .5156 BRA .8107 SC3 .3102 FSP 198 SG1 855.0 SO2 608.8 THA 175.28

LAUNCH DATE JUN 6 1971 FLIGHT TIME lO0.OO

_BIT DETERMINATION ACCURACY

ST 15.9 SR 28.5 SS 7.2

CRT .6000 CRS -.8128 CST -,0611

LSA 30.9 MSA 12.9 SSA 1.8

ELI 30.4 EL2 12.0 ALF 67.96

ARRIVAL DATE SEP 14 1971

HELIOCENTRIC CONIC DISTANCE 259.555 EARTH TO MARS

RL 151.80 LAL .DO LOt. 254.66 VL 33.656 GAL 3.58 AZL 91.75 HCA 64.33 SMA 215.75 [CC .30237 INC 1.7507 VI 29.350

RP 206.71 LAP -1.74 LOP 338.99 VP 25.865 GAP 17.44 AZP 90.17 TAL 15.51 TAP 99.$4 RCA 150.52 APO 280.99 V2 26.493

MC 66.667 GL -12.50 GP -2.50 ZAL 66.76 ZAP 166.34 ETS 190.57 ZAE 166.46 ETE 5.07 ZAC 96.45 ETC 279.19 LVI -17.50

PLANETOCENTRIC CONIC

C3 22.501 VHL 4.744 DLA -26.35 RAL 327.64 MAD 6643.9 VEL 11.937 PTH 6.94 VHP 7.838 DPA -! 7.09 RAP 329.35 ECC 1.5703

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 14 0 42 2619.32 -13.31 71.59 187.04 136.11 14 44 21 1619.3 5.04 55.74

GO.DO 15 15 28 2420.45 -7.60 59.07 192.43 129.70 15 55 48 1420.4 8.49 41.12

70.00 16 52 14 2135.94 -1.62 40.50 196.93 124.12 17 27 50 1135.9 12.20 20.78

8O.OD 18 51 22 1763.05 3.94 15.65 200.38 119.62 19 20 45 763.1 15.71 554.47

90.00 20 42 16 1405.38 6.77 350.88 201.93 117.52 21 5 42 405.4 17.50 32g.oo

100.00 21 34 14 1237.52 3.94 337.02 200.38 119.62 21 54 51 257.5 15.71 315.84
182,8 12,20 309.69

C_BIT DETERMINATION ACCURACY

5T 15,4 SR 28.7 SS 7,7

CRT .5752 CRS -.8351 CST ".0705

LSA 30.9 HSA 12.8 SSA 1,6

ELI 30.4 EL2 11.9 ALF 69.57

110.00 21 51 40 1182.76 -1.62

DIFFERENTIAL CORRECTIONS

TOE -.1699 TRA -.5580 TCS .3479 6AU .1060

ROE -.4726 RRA .1645 RC3 .0596 FAU .05061

FOE -.1458 FRA .3299 FC3-1.9473 6SP 976

BDE .5024 SRA .$913 BC3 .3524 FSP 217

LAUNCH DATE JUN 6 1971

329.42 196.93 124.12 22 11 23

MID-COURSE EXECUTION ACCURACY

SGT 858,6 SGR 615.0 SO3 164.9

RRT -.0661RRF .0852 RTF -.5578

SGB 1056,1 R23 ".DID1 R13 .5598

SOl $60.5 362 St2,3 THA 174,49

FLIGHT TIME 102.00

HELIOCENTRIC CONIC DISTANCE 263.049

RL 151.80 LAL .DO L04. 254.66 VL 33.547 GAL 3.59 AZL 91.73 HCA 25,60 SMA

Re 206.73 LAP -1.73 LOP 340.29 VP 25.706 GAP 16.99 AZP 90.13 TAL 15.90 TAP

MC 87.877 GL -12._2 GP -2.58 ZAL 66.23 ZAP 365.19 ETS 190.DD ZAE 166.51ETE

PLANETOCENTRIC CONIC

C3 21.464 VHL 4.833 DLA -26.65 RAL 527.11RAD 6643.5 VEL 11.894 PTH 6.90 VHP

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

SO.DO 14 0 10 2601.03 -12.41 70.72 186.02 136.31 14 43 31

SO.DO 15 15 35 2400.40 -6.73 59.D9 191.40 129.83 15 55 36

70.00 iG 53 2T 2112.66 -.73 39.28 195.92 124.15 17 28 40

80.00 18 54 59 1733.30 4.94 14.01 199.44 119.48 19 25 52

gO.DO 20 47 46 1358.51 7,92 348.79 201.06 117.24 21 l0 54

tOO.DO 21 37 30 1207,78 4,94 335.37 199.44 119.48 21 57 58

lID.DO 21 52 53 1159.48 -.73 328.20 I95,92 124.15 22 12 13

DIFFERENTIAL CCRRECTION8 RIO-COURSE EXECUTION ACCURACY

TDE -.tSS2 TRA -.5620 TCS .5905 9AU ,1098 SGT 073.0 SGR 918.0 SG3 177.1

ROE ",4552 RRA .tROD RC3 .0557 FAU .05317 RRT -,0663 RRF .USlT RTF ".!'a58

FOE -.1635 FRA .3335 FC3-2.1444 BSP 1043 SG8 1070.2 RZ3 ".0162 R13 .5583

DOE .4g40 9RA .5044 9C3 .3727 FSP 235 SOl 8?5.0 SG2 919.0 THA 174.51

LAUNCH DATE JUM 9 1971 FLIGHT TIME 104.00

ARRIVAL DATE SEP 16 1971

EARTH TO MARS

212.98 ECC .29343 INC 1.7331 Vt 29.350

|01.50 RCA 150,48 APO 275.47 V2 26.465

4.19 ZAC 96.36 ETC 279.21LVI -17.45

7.574 DPA -17.12 RAP 529.48 ECC 1.5532

PO CST TIN INJ 2 bAT INJ 2 LONG

1601.0 5.95 54.97

|400.4 9.36 40.14

1112.7 13.04 19.50

733.3 15.58 352.59

366,5 10.45 326.71

207.8 16.58 314.05

159.5 13.04 308.41

ORBIT DETERMINATXON ACCURACY

ST 15,6 3R 29.0 SS 1,3

CRT .5899 CR| -.8580 C61 -.11Ul

L3A 31._ MSA 13.0 SSA I.?

EL| 3D.6 EL2 12.1 ALF 59.65

ARRIVAL DATE SEF 16 1971

HELIOCENTRIC CONIC DISTANCE 25R.SO3 EAR1H TO NAR$

RL 151.60 LAL .OO LCEL 254.66 VL 33.435 GAL 3.60 AZL 91.72 HCA 66.85 SMA 210.45 [CC ,28512 ]NC 1.7155 VI 29.550

RP 206.77 LAP -!.71 LOP 541.53 VP 25.55S GAP 16.54 AZP 9D.Og TAL 16,30 TAP 105,18 RCA 15D,45 APO 270.45 V2 26.485

NC 6g.140 GL -12.74 GP -2.65 ZAL 65.69 ZAP 164.01ETS 199.51ZAE 166,63 ETE 3.29 ZAC g6.28 ETC 27g,23 LVi -17.41

PLANETOCENTR|C CONIC

C3 20.$21VHL 4.530 DLA -28.95 RAL 326.57 RAD 6643.1VEL 11,654 PTH 6,87 VHP 7.521DPA -17,16 RAP 52g,60 ECC 1.3377

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 5S 53 2583.63 -11,55 70.02 185.D3 136.46 14 42 37 |583.6 6.82 $4.23

60,00 15 15 38 2381.27 -S.89 57.t? 190.40 129.94 15 55 1g |381.5 I0.1g 3g.20

70.0O 16 $4 35 2090.30 ,12 38,12 194,95 124.15 17 29 25 1090.3 13.84 t8.25

80.0D 18 57 5? I704.|? §.92 12.3g 1g8.53 119.32 19 26 21 7D4,2 17,41 350,93

go,o0 20 53 59 1331.05 9.08 346.65 200,24 116.90 21 15 50 331.1 1g.38 324.36

tO0.O0 21 40 48 1178.64 5.92 533,76 1g8.53 119.32 22 0 27 178,6 1?.41 312.30

110.00 2t 54 2 1137.12 .12 327.Q3 194.95 124,15 22 12 5g 137.1 13.84 307.1S

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.1615 TRA -.5549 TC3 .3906 BAU .1052 SGT 887.1SGR 622.4 SG3 lg0.1 ST 15.6 SR 29.2 SS 8.B

ROE -.4580 RRA .1567 RC3 ,0541FAU .05586 RRT -.0713 RRF .D986 RTF -.5562 CRT .5631CRS -.9784 CST -.1420

FOE -,1618 FRA .33?4 FC3-2.3568 DSP 1099 SGB 1083.7 R23 -.0212 R13 .5590 LSA 31.6 NSA 13.1SSA 1.7

BDE .4857 BRA .5766 SC3 .3944 FSP 256 SO1 889.3 SG2 61g,3 THA 174.42 ELI 30.7 EL2 12.3 ALF 6g.88
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE rUN 9 1971

MELIOCENTRIC CONIC

RL 151.80 LAL .DO

RP 206.91 LAP -I.?O

RC 70.455 GL -12,94

PLANETOCENTRIC CONIC

C3 19.683 VNL 4.454

LNCH AZMTH LNCN TINE

50.00 13 58 94

80.00 15 15 36

70.00 16 55 38

80.00 19 I 15

90.00 21 0 2

100.00 21 44 ?

110.00 21 $5 S

FLIGHT TIN( 106.00 ARRIVAL DATE |EP 20 1071

DIDTANCE 270.221 (ARTM TO MARS

LOL 264.96 VL 33.331 GAL 3.60 AZL 91.?0 NCA 69.13 6MA 209.16 ECC .27738 INC 1.6979 Vl 29.350

LOP 342.79 VP 25,413 GAP 16,|0 kZP 90°06 TAL 16.70 TAP 104,83 RCA 150.41 APO 265.89 V2 26.480

GP "2.73 ZAL 65.17 ZAP 192.81 [TS 189.08 ZAE 166.92 ETE 2.36 ZAC 96,19 ETC 2?9.24 LVI -17.54

DLA "27,24 HAL 326.04 RAD 6642.7 VEL 11.818 PTH 6.84 VHP 7.079 DPA -17.21 RAP 32g.69 ECC 1.3256

L-I TIME |NJ LAT IN| LONG IN| RT A$C IN| AZMTM IN| TIME PO CST TIN IN| 2 LAT IN| 2 LONG

2567.11 -1D.?3 69.30 184.08 136.64 14 41 41 1567.! 7.65 53.53

2663.08 -5.10 59.29 189.44 130.03 IS 54 59 1363.1 10.97 38.30

2066.92 .94 3?.DO 194.00 /24.|4 17 30 7 1068.9 14.60 17.07

16T5.68 6.86 10,91 197.66 119.13 19 29 11 675.7 16.21 349.19

1292.63 10.26 344.44 199.47 116.50 21 21 35 292.6 20.30 321.91

1150.15 9.66 332.16 197.66 1|9.|3 22 3 17 150.2 18.21 310.56

I116.73 .94 325.92 194.00 124.t4 22 |3 40 115.7 14.60 S05.96

DIFFERENTIAL CCRRECTION8

TOE -.1584 TRA -.5474 TC$ .4137 BAU .1096

RDE -.4512 RRA .1530 RC3 .051? FAU .056?!

FOE -.2010 FRA .3421 FC3-2.5849 BSP 1135

ROE .4775 BRA .5686 BC3 .4169 FSP 276

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 999,D $GR 625,? 863 203.9 8T IS.6 9R 29.3 9S 9.4

RRT -.0751 RRF .|062 RTF -.5591 CflT .5551 CRS -.8943 CST -.1878

SGB 1095.3 R23 -.0258 R13 .5612 LSA 31.9 USA 13.2 3SA 1.8

SG1 901.3 $62 622.3 THA 174.27 ELI 3o.g EL2 12.4 ALF 70.20

LAUNCH DATE JUN 6 1971 FLIGHT TIME 108.00 ARR|VAL DATE SEP 22 1971

HELIOCENTRIC CONIC

RL 151.80 LAL .DO

RP 206.8? LAP -1.68

RC 71.818 GL -12.93

PLANETOCENTRIC CONIC

C3 18.880 VHL 4.$45

LNCH AZMTH LNCH TINE

50.00 13 58 10

60.00 IS 15 29

70.00 18 56 $6

80.00 19 4 34

90.O0 21 7 9

IO0.00 21 47 26

!ID.00 21 56 2

DISTANCE 273.8g2 EARTH TO MARS

LOL 254.66 VL 33.233 GAL 3.61 AZL 91.68 HCA 89.40 8MA 206.05 ECC .27019 INC 1.6804 V1 29.350

LOP $44.06 VP 25,278 GAP 15.67 AZP 90.02 TAL |7.09 TAP 106.49 RCA 150.38 APO 261.72 V2 26.4?4

GP -2.81 ZAL 64.69 ZAP 161.59 ETS 188.70 ZAE 167.09 ETE 1.$9 ZAC 96.10 ETC 279.24 LVI -17.27

DLA -27.50 RAL 325.51RAD 6642.3 VEL 11.786 PTH 6.81VNP 6.846 DPA "17.27 RAP 329.76 ECC 1.3107

L-I TIME IN| LAT |NJ LONG IN| RT ASC IN| AZNTH IN| TIME PO CST TIM IN| 2 LAT IN| 2 LONG

2551.50 -9.96 68.62 183.16 136.77 14 40 42 1551.5 8.43 52.86

2345.84 -4.34 55.46 188.51 150.11 15 54 35 1345.8 |1.71 37.44

2048.54 1.72 35.94 193.09 124.12 17 SO 44 1048.5 15.51 15.92

1647.90 7.78 9.26 196.82 118.92 19 32 2 647.9 18.99 347.48

1252.63 11.46 342.12 198.76 116.03 21 29 ! 252.6 21.22 319.34

1122.37 7.78 330.63 196.82 118.92 22 6 8 122.4 18.98 308.85

J096.35 1.72 324.86 193.09 124.12 22 14 17 95.4 15.31 304.84

DIFFERENT i AL CORRECTIONS

TD( -.150g TRA -.5391TC3 .4368 BAU .1109

RDE -.4448 RRA .1495 RC3 ,0486 FAU .06177

FDE -.2213 FRA .5457 FC3-2.8622 BSP 1163

BDE .4698 BRA .5594 BC3 .4594 FDP 301

RID-COURSE EXECUTION ACCURACY

SOT 908.8 SGR 628.6 SG3 218.7

RRT -.0795 RRF .1140 RTF -.5599

SGB 1105.0 R2S -.0296 R13 .5634

SG1 911.4 962 624.8 THA 174.05

LAUNCH DATE JUN 6 1971 FLIGHT TIME 110.00

HELIOCENTRIC CONIC

RL 151.80 LAL .DO

RP 206.93 LAP -!.66

RC ?3.228 GL -13.01

PLANETOCENTRIC CONIC

C3 18.166 VHL 4.262

LNCH AZNTH LNCHTIME

50.00 13 57 24

60.00 f5 19 18

TO.DO 16 57 27

80.00 19 753

90.00 21 15 19

lOO.O0 21 SO 45

It0.00 21 56 53

DISTANCE 277.612

LOL 254.66 VL 33.142 GAL 3.62 AZL 91.66 NCA 90.66 SNA

LOP 345.33 VP 23,|31 GAP 15.26 kIP 89.g6 TAL 17.47 TAP

GP -2.90 ZAL 64.14 ZAP 160.34 ETS 189.37 ZAE 167.42 ETE

DLA "27.73 RAL 324.99 RAO 6642.0 VEL 11.755 PTH 6.78 VHP 6.620 DPA -17.35 RAP 329.81

L-I TIME IN| LAT IN| LONG IN| RT ASC IN| AZMTH IN| TIN( PO CST TIM IN| 2 LAT

2336.76 -9.25 67.99 182.27 136.89 14 3g 41 1536.8 9.16

2329.57 -3,63 54.68 187.62 130.17 15 54 8 1329.6 12.40

2029.19 2.46 34.93 192,22 124.08 17 31 16 1029.2 15.99

1620.86 8.67 7.74 196.02 118.68 |9 34 34 620.9 19.?0

1209.88 12.73 339.62 196.13 115.47 21 33 29 209.9 22.14

1095.33 8.67 329,11 196.02 118.68 22 g 0 95.3 19.70

1076.01 2.46 323.85 192.22 124.08 22 14 49 76.0 15.99

ORBIT DETERMINATION ACCURACY

ST 15.6 SR 29.5 SS 10.0

CRT .5461CRS ".9083 CST -.IgDT

LSA 32.2 NSA 13.3 SSA 1.8

ELl 31.0 EL2 12.5 ALF 70.83

ARRIVAL DATE SEP 24 1971

EARTH TO MARS

204.13 ECC .26350 INC 1.6629 Vl 29.350

108.14 RCA 150.34 APO 257.91 V2 26.468

.36 ZAC 96.01 ETC 279,24 LVI "17.19

ECC 1.2990

INJ 2 LONG

52.23

36.62

14.83

345,80

3t6.55

307.17

303.74

DIFFERENT I AL CORRECTI ON8

TDE -.1436 TRA -.5310 TC3 .4592 9AU .ll2O

RDE -.4387 RRA .1461RC3 .0448 FAU .06499

FDE -.2427 FRA .3492 FC3-3.0972 DIP 1169

6DE .4622 ERA .550? 8C3 .4613 FSP 327

N|D-COURSE EXECUTION ACCURACY ORBIT CETERNINATION ACCURACY

SGT 517,6 3GR 631,2 SG3 23A.4 ST 15.S SR 29.7 36 10.8

RRT o.0842 RRF .1225 RTF "._v14 CRT .5578 CRS -.gZOZ CS! -.ZIIO

3GB 1113.7 R25 -,9339 R13 .$654 LSA 32.4 NSA 13.4 SSA 1,9

SGt 920.5 SG2 627.0 THA 173.80 EL1 3I.I EL2 12.5 ALF 71.08

LAUNCH DATE JUN 8 1g71 FLIGHT TINE t12.00 kRRIVAL DATE SEP 28 1971

HELIOCENTRIC CONIC DISTANCE 281.376

RL 151.80 LAL .DO LOL 254.66 VL 33.037 GAL 3.63 AZL 91.69 HCA 91.93 9MA

RP 207.00 LAP -I.64 LOP 346.60 VP 25.029 GAP 14.85 AZP 89.94 TAL 17.85 TAP

RC 74.683 GL -13.09 GP -2.99 ZAL 63.64 ZAP 159.07 ETS 188.06 ZAE 167.82 ETE

PLANETOCENTRIC CONIC

C3 17.513 VHL 4.183 DLA -2?.gg RAL 324.47 flAD 6641.7 VEL 11.728 PTH 6.76 VHP

EARTH TO MARS

202.37 (CC .25727 INC 1.6454 Vl 29.550

109.76 RCA 150.31APO 254.43 V2 26.458

359.25 ZAC 95.92 ETC 279.24 LVI -17.10

6.403 DPA -17.44 RAP 529.83

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

50.00 13 56 36 2522.93 -8.54 67.40 181.41 136.99 14 38 39 1523.0 9.84

80.00 15 15 3 2314.27 -2.95 53.95 186.76 130.21 13 53 37 1314.3 13.05

?0.00 16 58 12 2010.g2 3.15 35.97 191.37 124.03 17 31 43 1010.9 16.62

80.00 lg 11 10 1594.62 9.52 6.26 195.26 118.43 19 37 44 594.6 20,39

90.00 21 25 25 1161.64 14.12 336.77 197.61 114.76 21 44 47 161.6 23.13

100.00 21 54 2 1069.09 9.52 32?.63 195.26 118.43 22 11 51 69.1 20.39

110.00 21 57 38 1057.74 3.15 322.89 191.37 124.03 22 15 16 57.7 16.62

DIFFERENTIAL CORRECTION6 NIO-COURSE EXECUTION ACCURACY

TOE -.1406 TRA -.5229 TC3 .4794 BAU .1126 SGT 924.7 SGR 633.6 SG3 231.0

RD( -.4328 RRA .142g RC3 .03g? FAU .08840 RRT -,0893 RRF .1317 RTF -.5619

FOE -.2650 FRA ,3531 FC3-3,3814 BSP 1206 SGD 1121,0 R23 -.0384 R13 .5666

BOE .4551BRA .5420 BC3 .4811FSP 354 SG1 928.D SG2 628.8 THA 173.51

ECC 1.2882

INJ 2 LONG

51.64

35.85

13.79

344.16

313.35

305,52

302.70

ORBIT DETERMINATION ACCURACY

ST 15.5 SR 29.6 $S 11.3

CR: _5286 CRS -.g300 CST -.2280

LSA 32,7 USA 13.4 SSA 2.0

EL1 31.2 EL2 12.8 ALF 71,49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH GATE JUN 9 IITI FLIGHT Tll_ 114,00 ARRIVAL DATE $EP 2R lIT!

HELIOCENTRIC C(_llC DISTANCE 285.180 EARTM

RL 131.RO LAL .OO LOt. 284.88 VL 32.977 GAL 3,63 AZL 91.83 HCA 93.20 8MA 200,79 ECC .23142 INC

RP 2G?,OG LAP -1,63 LOP 347.88 VP 24.914 GAP 14.48 AZP 8g.g| TAb 18.22 TAP 111.42 RCA 1§0.27 APO 251.28

RC 76.180 GL -13.14 GP -3.09 ZAL 93,18 ZAF 157.76 ETS 18T.79 ZAE 188.29 ETE 358.03 ZAC 95.84 ETC 279.23

FLANET_ENTRIC CONIC

C3 16.913 VHL 4,113 OLA -28.20 RAL 323.97 RAO 6941.4 V[L 11.?03 PTH 6.74 VHP 6.198 OPA -17.34 RAP 329.83 ECC 1.2784

LNCH AZMTH LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME RO CST TIM INJ 2 LAT INJ 2 LONG

SO.GO 13 35 45 2510.01 -?.90 66.85 180.59 137.07 14 37 35 1510.0 10.49 SI.OS

SO.O0 15 14 43 2299,93 -2.32 53.26 185.93 130.25 15 33 3 1299.9 13.85 83,13

70.00 16 38 SO 1993,74 3.81 33.0? 190.56 123.97 17 32 4 993.7 17.20 12.80

80.00 19 14 24 1589.26 10.34 4.82 194,52 I18.17 19 40 33 569.3 2t.03 342.55

90.00 21 40 48 109?.04 15.93 332,88 197,31 I13,68 21 §9 S 97.D 24.33 309.00

100.00 21 97 16 1043.73 10.34 329.19 194.52 118.17 22 14 40 43.7 21.03 303,92

110.00 21 59 18 1040,56 3.81 321,99 190.56 123.97 22 15 37 40.6 17.20 301.72

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1355 TRA -,5143 TC3 ,4983 BAU .1129 $GT 930.1SGR 635.7 $93 268.7 9T 15.4 SR 30.0 SS 11.9

ROE -,4274 RRA .1898 RC3 .0338 FAU .07202 RRT -.0947 RRF .1415 RTF -,5616 CRT .3204 CRS -.9388 C$T -.2446

FOE -,2869 FRA .3861 FC3-3.6860 BGP 1219 $98 1126.6 R23 -.0433 R13 .5670 L$A 33.1NSA 13.5 SSA 2.0

60E .4483 BRA ,3332 8C3 ,4995 FSP 393 SG1 933.7 $92 630.4 THA 173.18 ELI 31.2 EL2 12,6 ALF 71.92

TO MARS

1.8279 ¥t 29.380

V2 2S.449

LVI -IT,G0

LAUNCH DATE JUN 6 1971 FLIGHT TIME 116.00 ARRIVAL DATE $EP 30 1971

HELIOCENTR 1C CONIC DISTANCE 289.021 EARTH TO MARS

RL 191.80 LAL .00 LOL 254.66 VL 32,902 GAL 3,64 AZL 91.61HCA 94.46 8MA 199,28 ECC .246|0 INC !,6104 VI 29.350

RP 207.17 LAP -1,61 LOP 349.12 VP 24.805 GAP 14.07 AZP 89.87 TAL 18.58 TAP 113.04 RCA 130.24 APO 248.32 v2 26.439

RC 77,718 GL -13.18 GP -3.18 ZAL 92.69 ZAP 156.43 ET$ 187.54 ZAE 168.93 (TE 356.67 2AC 93.75 ETC 279.22 LV! -16.89

PLANETOCENTRIC CONIC

C3 t6.368 VHL 4.046 OLA -28.40 RAL 323.48 RAG 6641.2 VEL 11.679 PTH 6.71 VHP §.999 DPA -17.66 RAP 329.80 [CC 1.2S94

LNCH AZNTH LNCH TIME L-; TZNE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CgT TIM |NJ 2 LAT INJ 2 LONG

50.00 13 54 52 2497.93 -7.29 66.33 179.81 137.15 14 38 30 1497.9 |I.08 S0,35

60,00 15 14 19 2286.56 -!.74 52.62 185.t3 130.27 15 52 26 1286.G 14.22 34.44

7D.00 16 99 21 1977.67 4,42 32.23 189.78 123.90 17 32 19 9?7.7 17.73 11.87

80.00 19 17 34 1544.84 11.12 3.43 193.83 117.89 19 43 19 344,8 21.64 340,99

87.27 21 34 18 1104.20 17.79 334.23 197.06 112.51 21 32 42 104.2 25.53 309.95

IOO.00 22 0 26 1019.31 11.12 324.80 193.83 117.89 22 17 28 19.3 21.64 302.36

110,D0 21 98 4T 1024.49 4.42 321.15 189.78 123.90 22 13 52 24,3 17.73 300.79

DIFFERENTIAL CCRRECTION$ kID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE -,1311 TEA -.3066 TC3 ,3147 BAU ,1129 SGT 934.4 9GR 637.3993 287.5 ST 15.4 SR 30.1 $8 12.S

ROE -.4221RRA .1369 RC3 .0269 FAU .07387 RRT -.1003 RRF .1520 RTF -.3603 CRT .3128 CR8 -.9459 CST -.2387

FOE -.3135 FRA ,3597 FC3-4.0127 BSP 1223 $GB 1131.1 R23 -,0486 R13 .3664 L$A 33.4 NSA 13.5 SSA 2.1

SO[ ,4420 BRA .3247 8C3 ,3134 FGP 414 SO1 938,4 392 631.8 THA 172.82 ELI 31.3 EL2 12.7 ALF 72.32

LAUNCH DATE JUN S 1971 FLIGHT TIME 116.00 ARRIVAL DATE OCT 2 1971

HELIOCENTRIC CONIC DISTANCE 292.893 EARTH TO MARS

RL 151,80 LAL .00 LOL 234.68 VL 32,633 GAL 3.64 AZL 91.39 HCA 93.72 3HA 197.93 ECC .24110 INC 1.3928 Vl 29.350

RP 207.26 LAP -1.50 LOP 350.39 VP 24.701 GAP 13.69 AZP 89.84 TAL 18.93 TAP 114.63 RCA 150.21 APO 245.65 V2 26.428

RC 79,295 GL -13.22 GP -3.29 ZAL 82,23 ZAP 133.08 ETS 187.31ZAE 169.44 ETE 333.12 ZAC 93.68 ETC 279.29 LVI -16,77

PLAN[TOCENTRIC CONIC

C3 13.863 VHL 3.983 OLA -28.38 RAL 323.00 RAG 6640.9 VEL 11.858 PTH 6.TO VHP 5.808 OPA -17.78 RAP 329.74 [CC 1.2611

LNCN AZNTH LNCH TIN[ L-I TINE INJ LAT INJ LONG INJ RT ASC ;NJ AZNTH INJ TINE PO CST TIM ;NJ 2 LAT INJ 2 LONG

GO.DO 13 33 5? 2486.72 -6.73 83.86 179.06 137.2! 14 35 24 1496.7 11.64 50,OS

60.00 15 13 51 2274.16 -1.19 52.03 184,37 |30.29 13 51 43 1274.2 14.74 33.81

70.00 19 39 45 1982.74 4.98 3|.45 189.03 123.83 17 32 27 962.7 18.25 11.00

80.00 19 20 39 1321.47 11,86 2.09 193.16 117,60 19 46 O 321.3 22.21 339.48

85.69 21 19 15 !139.70 18,08 336.96 196.17 112.32 21 38 13 139.? 25.79 312.52

IO0.00 22 3 31 6283.98 !1.86 301.37 193.18 117,60 23 48 13 5284.D 22.21 2?2.76

110.00 21 39 11 1009.58 4.98 320.36 189.03 123.83 22 16 O 9.8 18.25 299.92

DIFFERENT IAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERN! NATION ACCURACY

TOE -.1273 TRA -.4992 TC3 .5278 BAU .1120 SGT 937.5 3GR 639.2 SG3 307.5 ST 15,3 SR 30.2 SS 15.3

ROE -.4171 RRA .1342 RC3 .0189 FAU .07993 RRT -.1061 RflF .1835 RTF -,_,78 CRT .SUES CNS -.$528 CSl -.2129

FOE -.3397 FRA .3837 FC3-4.3613 BSP 1233 SOB 1134.6 R23 -.0550 RI3 .3642 LSA 33.7 NSA 13.5 SS4 2.2

EGG .4381 ERA .3169 8C3 ,S281FGP 448 SGI 942.0 SG2 632.6 THA 172.43 ELl 31.4 ELI 12.7 ALF 72.88

L4UNCN DATE JUN $ 1971 FLIGHT TIME 120.00 ARRIVAL DATE OCT 4 1971

HELIOCENTRIC CONIC DISTANCE 298.799 EARTH TO MARS

RL 181.80 LAL .00 LO(. 254,66 VL 32,768 GAL 3.65 AZL 91.58 HCA 98.90 8HA 196.68 ECC .23643 INC 1.3732 Vl 29.330

RP 207.37 LAP -I,SE LOP 351.65 VP 24.602 GAP 13.32 AZP 89.8! TAL 19.26 TAP 116.24 RCA 130.13 APO 243.19 V2 29,415

RC 80.g09 GL -13.24 GP -3.39 ZAL 61,83 ZAP 153,69 ET9 187.09 ZAE 170.I| (TE 353.31ZAC 93.58 ETC 279.17 LVI -18.R3

PLANETOCENTRIC CONIC

C3 15.404 VHL 3.925 GLA -26.?4 RAL 322,33 RAG 6840.? VEL 11.638 PTH 6.68 VHP 3,623 DPA -17.93 RAP 329.86 ECC 1.2338

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 53 1 2478.33 -G.22 65.42 ]78.34 137.27 14 34 1T 1476.4 12.15 49.61

60.00 15 13 20 2262.71 -.68 31.48 183.65 130.30 15 51 2 1262.7 15.22 33.22

70.00 17 O 0 1948.96 3.51 30.72 188.32 123.76 IT 32 29 949.0 18.71 10.20

80.OO 19 23 35 1499.25 12.36 .81 192.52 117.31 19 48 33 499.3 22.73 338.04

84.65 21 8 35 1160.68 18.35 338.62 193.31 |12.52 21 28 13 160.7 26.04 314.12

!00.00 22 6 27 6261.76 12.36 300.09 192.52 117.31 23 50 49 5261.8 22,73 277.32

110.00 21 99 27 6283.82 9.31 297.54 188.32 123.76 23 44 _0 5283.8 18.71 277.02

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1240 TRA -.4918 TC_ .3369 BAU .1106 $GT 938.1 8GR 640.6 SG3 328.3 ST lS,3 8R 30.3 88 14.0

ROE -.4128 RRA ,1316 RC3 .0098 FAU .08419 RRT -.1118 RRF .1753 RTF -,5320 CRT ,5023 CR8 -.9570 CST -.2864

FOE -.3660 FRA .3670 FC$-4.7316 98P 1232 $GB 1136.0 R23 -.0622 R13 .5603 L$A 34.0 NSA 13.5 SSA 2.2

80[ ,4306 8RA ,5088 GC$ ,3370 FSP 483 891 943.1SG2 633.3 THA 172.03 EL1 31.4 EL2 12.7 ALF 72.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

L_UMCM DAT_ JUN 6 19TI

HELIOCENTRIC CONIC

RL 151.80 LAL .DO

RP 207.48 LAP -I.54

RC 82.560 GL -13.25

PLANETOCENTRIC CONIC

C3 14.979 VHL 5.670

LNCN AZMTM LNCM TIME

50.00 13 52 4

60.00 15 12 44

?0.00 17 0 8

80.00 19 26 21

83.87 21 0 51

IOO.OD 22 9 15

110.00 21 59 $4

FLIGHT TINE i2E.OO ARRIVAL OAT( OCT 6 lg?t

DIITANC[ 300,TSD EARTH TO MARl

LOL 154,61 YL 32.708 6AL 3.65 AZL 91.S$ HCA 96.24 INk 195.94 ECC .25213 $NC 1.5575 Vl 21.550

LOP 352.91 YP 24.50? GAP 12.97 kZP 69.78 TAL 19,5| TAP 117,82 RCA 150.$5 APO 240.93 V2 26.402

GP -3.51 ZAL 61.43 ZAP 152,27 ET$ 166.89 ZA[ 170.93 (TE 3S1.16 ZAC 95.49 (TC 279.14 LVI -16.49

DLA -26.99 RAL 322.12 RAO 1640.5 VEL 15.620 PTM 6.66 VHP 5.450 OPA -18.09 RAP 329.54 ECC 1.2485

L-! TIME INJ LAT INJ LONG ]NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LON6

2466.60 -5.74 65.01 177.66 $37.31 14 53 t! $466.6 $2.62 49.19

2252.19 -.22 50.98 182.95 130.30 15 50 17 1252.2 15.65 52.68

1936.34 5.98 30.05 187.63 $23.69 17 32 24 936.3 19.12 9.46

1478.$4 13.21 559.60 191.92 $17.02 19 50 59 4?8.3 23.21 556.67

1174.74 16.60 339.76 194.50 112.50 21 20 25 174.7 26.26 315.21

6240.85 13.21 298.8? t91.92 117.02 23 53 14 5240.9 23.21 2?5.95

6271.20 5.98 296.68 187.63 123.69 25 44 S 5271.2 19.12 2?6,26

DIFFERENTIAL CORRECTIONS

TOE -.1211 TRA -.4641 TC5 .5430 BAU .1087

ROE -,40?6 RRA .1291 RC3 -.0005 FAU .06871

FOE -.3942 FRA .3700 FC3-5.1275 BSP 1225

BDE .4254 ERA .5010 BC5 .5450 FSP 520

LAUNCH DATE JUN 6 1971

HELIOCENTRIC COM|C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 957.4 9GR 641.9 SG5 350.8 ST 15.2 SR 30.4 68 14.7

RRT -.1174 RRF .$882 RTF ".5453 CRT .4987 CRS -.9615 CST -.3002

SGB 1136.2 R25 -.0704 R13 .5550 LSA 34.4 NSA 13.4 SSA 2.3

SG1 945,0 SG2 633.8 THA 171,59 EL1 31.5 EL2 12.7 ALF 73.14

FLIGHT TIME 124.00

DISTANCE 304.687

ARRIVAL DATE OCT 8 t971

EARTH TO MARS

RL 151.80 LAL .00

RP 207.60 LAP -1.52

RC 84.247 GL -15.25

PLAN[TOCENTRIC CONIC

C3 14,587 VHL S.819

LNCH AZNTH LNCH TIME

50.00 13 51 6

60.00 15 12 6

70.00 17 0 ?

80.O0 19 28 52

83.27 20 54 20

|00.00 22 11 44

110.00 21 59 33

LOL 254.66 VL 32.652 GAL 3.65 AZL 91.54 HCA 99.50 9NA 194.49 ECC ,22812 INC 1.5396 V! 29.550

LOP 354.17 VP 24.417 GAP 12.62 AZP 89.75 TAL 19.88 TAP 119.38 RCA 150.12 APO 238.86 V2 26.388

GP -3.62 ZAL 61.05 ZAP 150.82 ET8 186.70 ZAE 171.61 ETE 346,53 ZAC 95.41 [TC 279.11 LV| -16.35

DLA -29.01RAL 321.70 RAO 6640.3 VEL 11.604 PTH 6.65 VHP 5.281DPA -18.26 RAP 529.40 ECC 1.2401

L-I TIME INJ LAT ]NJ LONG INJ RT ADC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2458.06 -S.30 64.64 177.01 $37.35 14 32 4 1458.1 13.05 48.81

2242.61 .20 50.52 182.29 130.50 15 49 28 1242.6 16.05 32.18

|924.89 6.42 29.45 186.97 123.62 17 32 12 924.9 19.S0 8.78

1458.92 13.81 358.47 191.33 116.74 19 53 11 458.9 23.64 535.39

1184.53 18.83 340.58 193.73 112.48 21 14 4 184,5 26.45 315.98

6221.45 13.81 297.74 191.33 116.74 23 55 25 5221.4 23.64 274.67

6259.75 6.42 296.27 186.97 125.62 23 45 55 5259.7 19.50 275.60

D/FFERENT 1AL CORRECT|ON$

TOE -.1190 TRA -.4770 TCS .5444 BAU .1062

ROE -.4054 RRA .1268 RCS -.0121 FAU .09350

FOE -.4231 FRA .3737 FC3-5.5491 BSP 1216

BDE .4206 6RA .4936 BC3 .5445 FSP 560

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CCNZC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 935.$ 8GR 643.1 $65 374.4 ST 15.2 SR 30.4 SS 15.4

RRT -,1227 RRF .2019 RTF -.5364 CRT .4976 CR$ -.9651 CST -.5145

SGB 1534.9 R23 -,0802 R13 .5479 LSA 34.8 NSA 13.4 SSA 2.4

SGI 941.2 $62 634.1 THA 171.12 EL1 31.5 EL2 12.7 ALF 73.26

FLIGHT TIME 126.00 ARRIVAL OATE OCT 10 1971

DISTANCE 308.667 EARTH TO MARS

RL 151.80 LAL .00

RP 207.73 LAP -1.50

RC 85.969 GL -15.24

PLANET(XENTRIC CONIC

C3 14.225 VHL 5,772

LNCH A2HTH LNCH TINE

50.OO 13 50 8

60.00 15 11 24

70.00 16 59 58

80.00 19 31 4

82.80 20 49 2

100.00 22 15 56

110.00 21 59 24

LOL 254.66 VL

LOP 355.43 VP

GP -3.74 ZAL

32.600 GAL 3.65 AZL 91.52 HCA 100.76 8NA 195.52 ECC .22440 INC 1.5217 Vt 29.350

24.331 GAP 12.28 AZP 89.72 TAL 20.16 TAP 120.92 RCA 150.10 APO 236.95 V2 26.373

60.70 ZAP 149.34 ET8 186.52 ZAE 172.44 ETE 545.25 ZAC 95,32 ETC 279.06 LV| -16.16

OLA -29.11RAL 321.32 RAD 6640.2 VEL 11.588 PTH 6.63 VHP 5.120 OPA -18.45 RAP 329.22 ECC 1.2541

L-| TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2450.15 -4.90 64.31 $76.40 137.38 14 50 58 1450.1 13.44 48.45

2233.93 .58 50.$1 181.67 130.30 15 48 58 1233.9 16.41 31.75

1914.60 6.80 26.90 186.35 125.55 17 31 53 914.6 19.83 5.17

1441.19 14.35 357.45 190.78 116.47 Ig 55 6 441.2 24.02 334,22

1191.06 19.04 341.16 193.00 $12.44 21 8 53 191,1 26.63 316.50

6205.70 $4.35 296.70 190.78 116.47 23 57 20 5203.7 24.02 273.49

6249.46 6.80 295.73 186.35 123.55 23 45 34 5249.5 19.83 2?4.99

DIFFERENTIAL CCRRECTIONS

TD[ -.1175 TRA -.4703 TC3 .5401BAU .1028

ROE ",5992 RRA o1247 RC3 ".0246 FAU ,09644

FDE -.4526 FRA .3779 rCS-S.g914 66P 1200

DOE .4161 6RA .4865 Be3 .5406 FSP 602

LAUNCH DATE JUN 6 1971

NELIOCENTRIC C(_i$C

NIO-COURS[ EXECUTION AcCuRACY ORBIT DETERN|NAT|ON ACCURACY

$GT g30.8 8DR 644.2 563 599.0 ST 15.2 SR 30.5 3S 16.1

RRT -,1275 RRF .2165 RTF -,!..47 CRT .4982 CR6 -.9632 CS! -._Z�U

8GB ItS2.O R23 -.0914 R13 .5381 LSA $5.1MSk |3.4 3SA 2.4

565 537.6 SG2 634.3 THA 170.62 ELI 51.6 EL2 12.7 ALF 73.30

FL|GHT TIN[ 126.00 ARRIVAL DATE OCT 12 1971

DISTANCE 312.669 EARTH TO MARS

RL 151,80 LAL .DO LOL 254.66 VL

RP 207.86 LAP -1.47 LOP 356.68 VF

RC 87.725 6L -13.22 GP -3.87 ZAL

PLANETOCENTR|C CONIC

CS 13.890 VML 3,727

LNCH AZMTH LNCH TIME

50.00 13 49 10

60.00 15 10'39

70.00 16 59 40

80.00 19 32 53

82.44 20 44 42

100.00 22 15 45

110.00 21 59 7

DIFFERENTZAL CORRECT$ON8

TOE -.1167 TRA -.4659 TC3 .5311 6AU .0989

ROE -.3951RRA .1226 RC3 -.0390 FAU .10371

FOE -.4834 FRA .5821 FC3-6.4643 BDP 1180

60E .4119 6RA .4799 6C3 .5325 FSP 647

32.552 GAL 3.65 AZL 91.50 HCA 102.01 8MA 192.64 ECC .22094 INC 1.5037 Vl 29.350

24.249 GAP 11.94 AZP 89.69 TAL 20.42 TAP 122,43 RCA 150.08 APO 235.20 V2 26.357

60.37 ZAP 147,92 ET6 $86.34 ZAE $73.29 ETE 340.92 ZAC 95.24 ETC 279.01 LVI -I5.90

OLA -29.19 RAL 320.96 RAO 6640.0 VEL 11.574 PTH 6.62 VHP 4.966 OPA -I8.66 RAP 329.01ECC 1.2286

L-| TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2442.91 -4.54 64.01 175.83 137.41 14 29 55 1442.9 13.79 48.13

2226.14 .95 49.74 181.08 130.29 15 47 45 1226.1 16.73 31.32

1905.48 7.15 28.42 185.75 123.49 17 31 26 905.5 20.15 7.63

1425.42 14.82 $56.50 190.24 116.22 19 56 59 425.4 24.35 533.16

1195.12 19.23 341.$4 192.51 112.40 21 4 57 195.1 26.78 316.84

6187.93 14.82 295.78 190.24 116.22 23 58 53 5187.9 24.35 272.44

6240.34 ?.15 295.25 185.75 123.49 23 43 7 5240.3 20.13 274.45

NID-COORSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 925,4 SGR 645.3 $G3 425,2 8T 15.2 SR 30.5 SS 16.8

RRT -.1323 RRF .2320 RTF -.5102 CRT .5012 CR$ -.9?07 CST -,3446

$GB 1128.2 R23 -,1048 R13 ,5262 LSA 35.5 NSA 13.4 SSA 2,5

$61 932.8 SG2 634.5 THA 170,12 EL1 31,7 EL2 12.7 ALF 73.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN i |g?l

MELIOCENTRIC E(_qZ¢

RL 151.80 LAL .DO

RP 208.D1 LAP -1.45

RC 09.514 GL -15.19

PLANETOC[NTR|¢ CONIC

C3 15.579 VHL 3.SOS

LNCH AZMTH LMCN TIME

50.00 13 48 12

80.00 15 9 51

70.00 16 59 14

80.00 19 34 14

02.16 20 41 12

IOQ.O0 22 17 8

110.00 21 58 AO

FLIGHT TIN_ 150.00 ARRIVAL DATE OCT 14 117I

DISTANCE 3|9.190 EARTH TO MARS

LOL !$4.99 VL 32.$0T GAb S.TS AZL 91.49 HCA 103,27 SNA 101.02 [CC .2tTTA IN{ 1.4055 Vt 29.55D

LOP 357.94 VP 24.|70 GAP |1,92 AZP OR.16 TAL 20.6$ TAP 123.95 RCA 150.05 APO 233.59 V2 28,540

GP -4.0D ZAL 6D.DT ZAP 146.27 ET$ |86.1? ZA[ |?4.16 [T( 3S5.Dg ZAC 95.15 [TC 279.95 LVI "15.79

DLA -29.26 RAL 320.62 RAO $$39.8 VEL 11.560 PTH 6.9! VHP 4.818 DPA -19.90 RAP 528.77 ECC 1.2239

L*I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2436.44 -4,22 63,T3 175.28 137.43 14 26 48 1436.4 14.11 47.04

2219.20 1.23 49.40 180.52 130.29 15 46 50 1219.2 17.02 30.95

1697,48 7.45 28.00 185.18 123.43 17 30 51 897.5 20.38 7.IS

1411,76 15.23 355.69 18g.71 115.99 19 57 46 411.8 24.64 332.25

1197.10 19.40 341.76 191.87 112.34 21 1 9 197.1 26.91 317.02

8174,27 15.23 294.97 189.71 115.99 24 0 0 5174.3 24.GA 271.52

8232.34 7.45 294.82 185.18 123.43 25 42 33 5232.3 20.39 273.9?

DIFFERENTIAL CCRRECTIONS

TDE -.1089 TRA -.4900 TC5 .5395 BAU .0983

RDE -.3914 RRA .1204 RC3 -.0553 FAU .10949

FDE -.5216 FRA .5799 FC3-6.9908 BSP 1082

BD[ .4063 DRA .4659 6C3 .5413 FSP 686

LAUNCH DATE JUN 6 |971

HELIOCENTRIC CONIC

RL 151.80 LAL .OD LOL 254.66 VL 32.465 GAL

RP 208.16 LAP -1.42 LOP 359.19 VP 24.095 GAP

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 9|0.7 SGR 646.6 563 455.9 3T 14.7 9R 50,6 33 17.7

RRT -.1449 RRF .24g9 RTF -.5117 CRT .4857 CRS -.9741 CST -.5459

3GB 1116.9 R23 -.1065 R13 .5311 LSA 35.9 MSA 13.1 93A 2.8

SG1 920.0 SG2 633.3 THA 168.74 ELI 31.6 EL2 12.5 ALF 74.35

FLIGHT TIE 132.00 ARRIVAL DATE OCT 16 1971

RC 91.337 GL *13.15 GP -4.I3 ZAL 59.80 ZAP 144.69 ET9 186.01ZAE 175.01 [TE

PLANETOCENTRIC CONIC

C3 13.291VHL 3.646 OLA -29.31RAL 320,32 RAO 6639.7 VEL 11.548 PTH 6.59 VHP 4.677 DPA -19.12

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

50.00 13 47 14 2450.70 -3.93 85.49 174.78 137.45 14 27 45 1430.7

60.00 15 9 1 2213.14 1.50 49.11 179.99 130.28 15 45 54 1213.1

70.00 16 58 39 1890.67 7.70 27.64 184.65 123.38 17 30 10 890.7

SO.O0 19 34 5g 1400.75 15.56 355.04 189.20 115.81 19 58 20 400.7

81.98 20 39 51 1197.19 19.55 341.83 191.06 112.28 20 58 28 197.2

100.00 22 17 51 6163.26 15.56 294.32 189.20 115.81 24 0 35 5163.3

110.00 21 50 5 6225.53 7.70 294.46 184.65 123.38 25 41 51 5225.5

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1127 TRA -.4478 TC3 .5072 $AU .O9|D SGT 905.0 SGR 647.6 $83 481.9

RDE -.3874 RRA .1188 RC5 -.0719 FAU .11508 RRT -.1438 RRF .2667 RTF -.4819

FOE -.5308 FRA .3985 FC3-7.4965 9SP 1071 SGB 1112.8 R2S -.1306 R15 .5050

BDE .4035 BRA .4631BC3 .5123 FSP 739 SGI 9|4.A 382 63A.3 THA 180.57

LAUNCH DATE JUN 8 |971 FLIGHT TIME 134.00

HELIOCENTRIC CC(MIC OI3TANCE 524.794

ML 131.80 LAL .DO LOL 254.68 VL 32.426 GAL 3.64 AZL 91.45 HCA 105.77 SMA

RP 208.32 LAP -1.39 LOP .44 VP 24.022 GAP 11.00 AZP 89.61 TAL 21.08 TAP

RC 93.190 GL -13.10 GP -4.27 ZAL 39.58 ZAP 1A5.07 ET9 185.R5 ZAE 175.79 ETE

PLANETOCENTR[C CONIC

C3 13.023 VHL 3.609 DLA -29.53 RAL 320.04 RAD 8659.6 VEL 11.537 PTH 6.58 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 13 46 18 2425.66 -3.$9

60.00 15 8 9 2207.90 1.75

70.00 18 57 56 1884.99 7.9!

80,00 Ig 35 6 1392.44 15,81

81.87 20 38 34 !195.50 19.68

IOO.O0 22 17 59 8154.95 15.81

110.00 21 57 22 8219.95 7.9!

DIFFER(NT[AL C_RECTIONR

TOE -.1163 TRA -.4440 TC3 .4730 $AU .0639

RDE -.3633 RRA .I173 RC3 -.0900 FAU .12098

FOE -.5798 FRA .3965 FC3-$.0412 63P 1059

ROE .4007 BRA .4593 9C3 .4815 FSP 793

LAUNCH DATE JUN 8 IgTI FLIGHT TIME 138.00

HELIOCENTRIC CONIC DISTANCE 320.054

RL 151.80 LAL .00 LOL 25A.85 VL 32.391GAL 3.64 AZL 91.43 HCA 107.02 SMA

RP 208.49 LAP -1.37 LOP 1.89 VP 23.953 GAP 10.70 AZP 89.58 TAL 21.26 TAP

RC 95.074 GL -13,04 GP -4.42 2AL 59.35 ZAP 141,42 ETS 185.68 ZAE 176.30 ETE

PLANETOCENTRZC CONIC

C3 12.773 VHL 3.574 DLA -29.34 RAL 319.00 RAO 8659.4 VEL 11.526 PTH 6.57 VHP

LNCH AZMTH LMCN TIME L-I TIME INJ LAT

50.00 13 45 22 2421.29 -3.46

90.00 15 7 14 2203.47 1.92

70.00 19 57 4 1990.41 $.0R

80.00 19 34 31 1387.00 13.97

01.85 20 35 I9 1192.21 19.79

100.00 22 17 25 6149.51 15.97

110.00 21 56 30 6215.27 8.09

DIFFERENTIAL CCRRECTION8

TDE -.!!95 TRA -.4399 TC3 .4334 BAU .0763

ROE -.3797 RRA .1159 RC3 -.1095 FAU .12703

FDE -.6105 FRA .4047 FC5-8.6102 93P 1031

BDE .3991BRA .4549 BC3 .4470 FSP 848

DISTANCE 320.729 EARTH TO MARS

3.65 AZL 91.47 HCA 104.52 $MA 191.08 ECC .21477 INC 1.4671 V! 29.$50

11.31 AZP 89.63 TAL 20.88 TAP 125.40 RCA 150.04 APO 232.11 V2 26.323

326.91 ZAC 95.07 ETC 278.89 LVI -15.58

RAP 328.49 (CC 1.2187

INJ 2 LAT [NJ 2 LONG

14.39 47.59

17.27 30.63

20.60 6.74

24.86 331.50

27.01 317.05

24.88 270.78

20.60 273.56

OABIT DETERMINATION ACCURACY

ST 15.0 SR 30.6 95 18.3

CRT .5024 CR3 -.9753 C3T -.5705

LSA 36.3 NSA 13.2 SSA 2.6

ELI 31.7 EL2 12.5 ALF 73.52

ARRIVAL DATE OCT 18 1971

EARTH TO MARS

190.59 ECC .21202 INC 1.4436 Vl 29.350

126,35 RCA 150.02 APO 230.76 V2 26.304

315.10 ZkC 94.99 ETC 278.82 LVl -15,36

4.543 DPA -19.39 RAP 323.I3 ECC 1.2143

INJ LONG INJ RT A3C INJ AZHTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

63.23 174.51 137.47 14 26 43 1425.7 14,65 47.36

48,86 179,50 150.27 15 44 ST 1207.g 17.43 30.36

27.33 134.I4 123.33 17 29 21 885.0 20.78 6.40

354.55 188.70 115,66 19 58 18 392.4 25.02 330.94

341.76 190.50 112.20 20 56 29 195.5 27.10 313.94

295.82 186.70 115.66 24 0 33 5155.0 25.02 270.22

294.16 184.14 123.33 23 41 2 5219.8 20.73 275.22

MIO-COUR3E EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

SGT 997.0 3GR 848,6 3G3 511.5 ST 15.3 3R 30.6 $3 18.9

RRT -.1419 RRF .2845 RTF -,-,1| CRT .5185 CN3 -,9752 CSI -.3941

559 1106.g R23 -.1559 RI3 .4?82 LGA 36.7 NSA 13,2 SSA 2.7

3GI g06,4 SG2 633,3 THA 168.37 ELI 31.8 EL2 12.5 ALF 72.75

ARRIVAL DATE OCT 20 ]971

EARTH TO MARS

189.76 ECC .20943 INC 1,4299 V] 29.350

]28.28 RCA 150.01 APO 229,51 V2 26.28A

298.32 ZAC g4.91 ETC 273.74 LVl -15.i2

4.414 DPA "]9,65

INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM

63.10 17S.97 157.48 14 25 43 1421,3

48.G5 17g.04 150,26 15 43 59 1203.5

27,09 183.66 123.30 17 28 24 900.4

354.22 188,20 115.57 19 57 38 387.0

341.57 189,98 112.12 20 55 It 192.2

2g3.50 188.20 115.57 23 5g 52 5149.5

2g3.91 183.66 123.30 23 40 6 5215.3

MID-COURSE EXECUTION ACCURACY

SGT 887.1 8DR 849.? $G5 542.2

RRT -.1389 RRF .'1031 RTF -.416g

SG9 I0g9.6 R25 -.1856 R13 .4488

8Gt 9g6.6 SG2 f_6.7 THA 168.16

RAP 327.33 ECC 1.2102

INJ 2 LAT INJ 2 LONG

i4.85 47.17

|7.66 30.12

20.95 6.12

25.13 350.57

27,16 316.71

25.13 269.e5

20.93 272.94

ORBIT DETERMINATION ACCURACY

ST 15.5 SR 30.6 SS 19.9

CRT .5333 CRS -.9772 CST -.4187

LSA 37.| M3A 13.2 SSA 2,?

EL1 31.g EL2 12.5 ALF 72.04
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

.LAUNCH DATE JUN 6 IITI

HELIOCENTRIC CONIC

RL 151.80 LAL .OO

RP 208.6? LAP -|.34

RC 16,986 GL "1E*98

PLANETOCENTRIC CONIC

C3 12.539 VHL 3.541

LNCN AZMTM LNCN TIME

SO.DO 13 44 27

80,GO 15 6 18

70,00 16 56 4

80.00 19 33 13

81.87 20 34 44

100.00 22 18 5

110.O0 21 55 3!

FL|;HT TIME 138.00 ARRIVAL OAT[ OCT 22 IR?I

O||TANCE 332.931 EARTH TO MARl

LOL 254.66 VL 32.35R GAL 3.63 AZL 91.41 HCk 106.26 SMA 189.19 ECC .20712 INC 1.4109 Vl 2R.3ID

LOP 2,93 vP 25.186 GAP 10,41AZP 69,56 TAL 21.41 TAP 129.68 RCA 150.00 APO 228.37 V2 26,264

GP -4.57 ZAL 39.17 ZAP 139.73 ETA 183.52 2AE 176.44 ETE 2T7.20 ZAC 94.82 ETC 2?8.65 LV! -14.87

DLA -29.33 RAL 319.58 RAD 1639.3 VEL $1,516 PTH 6.56 VHP 4,292 OP4 -19.94 RAP 327.43 ECC |.2064

L-| TIM( INJ LAT |NJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CIT TIN |NJ 2 LAT INJ 2 LONG

2417,56 -3,2? 62.64 |73,47 |3?.49 |4 _4 44 1417,6 15.06 47.00

2199.81 2.08 48.46 178.62 |30.26 15 42 57 1199.8 17,81 29.93

1676,91 6.22 26.99 183.21 123.27 I? 27 21 876.9 21.04 5.91

1364.43 16.04 554,07 187,72 115,52 19 56 |9 384°4 25.18 330.40

1187,35 19.88 341,25 189.49 112.02 20 54 31 187.3 27,21 316.37

6146.94 16,04 293.34 187.72 115.52 23 58 32 5146.9 25.18 269.87

6211.77 8.22 293.?3 183o21 123.27 23 39 2 5211.8 21.04 272.73

DIFFERENTIAL CCRRECTXON6

TOE -.1227 TRA -,4353 TC3 .3662 BAU .0667

ROE -.3760 RRA .1146 RC3 -,1306 FAU .13337

FOE -.6420 FRA ,4136 FC3-9.2064 BRP 992

BDE .3955 BRA ,4501 6C3 ,4096 FSP 903

MID-COQRSE EXECUTION ACCURACY O_|IT DETERMINATION ACCURACY

$GT 876.2 $GR 651.1 563 574.4 6T 15.7 SR 30.6 88 20.1

RRT -.$340 RRF .3231 RTF -,3788 CRT ,5492 CR8 -.9780 C8T -.4381

8G6 1091.7 R23 -,2143 RI3 ,4161 LSA 37.4 MSA 13.2 SSA 2.8

8G1 885.4 $62 636o6 TflA 166.01 ELI 32.0 EL2 12.5 ALF 71.33

LAUNCH DATE JUN 8 1971 FLIGHT TIME 140.00 ARRIVAL DATE OCT 24 1971

HELIOCENTRIC CONIC DISTANCE 337,035 EARTH TO MARS

RL 151.80 LAL .DO

RP 208.85 LAP -1.31

RC 98.929 GL -12.90

PLANETOCENTRIC CONIC

C3 12.320 VHL 3.510

LNCH AZNTH LNCH TIME

50.00 13 45 33

60.00 15 5 20

70.00 16 54 57

80,00 19 31 15

81.98 20 34 52

100,00 22 14 7

110.00 21 54 23

LOt. 254,66 VL 32.528 GAL 3.62 AZL 91.59 HCA 109.51 8NA 188,66 ECC .20494 INC 1.3917 Vl 29.350

LOP 4.18 VP 23.822 GAP 10.13 AZP 89.54 TAL 21.54 TAP 131.05 RCA lAD.DO APO 227.33 V2 26.243

GP -4.72 ZAL 59.01 ZAP 138.01 ETA 185.36 ZAE 176.09 ETE 256.26 ZAC 94.?4 ETC 278.55 LVI -14.60

DLA -29.30 RAL 319.39 RAD 6639.2 VEL 11.506 PTH 6.55 VHP 4.176 DPA "20,25 RAP 327.03 ECC 1.2028

L-I TIME |NJ LAT INJ LONG [NJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN |NJ 2 LAT INJ 2 LONG

2414.46 -3,12 62.81 173.11 137,50 14 23 47 1414.5 IS.18 46.86

2/96.91 2.21 48.34 178.22 130.25 15 41 56 1196.9 17.93 29,77

1874.46 8.31 26.77 182.79 123.25 17 26 11 874.5 21.11 5.76

1384.65 16.04 554.08 167.24 I15.53 19 54 20 384.6 25.18 330.41

1180.78 19.96 340.80 189.05 111.91 20 54 33 180.8 27.23 315.89

6147,16 16°04 295.36 187.24 115.53 23 56 34 5147.2 25.18 268.66

6209.32 8.51 293.60 182.79 123.25 23 37 53 5209,3 21.11 272.$6

DIFFERENTIAL CORRECTION8

TDE -.1266 TRA -.4310 TC3 .3356 6AU .0609

RDE -.3723 RRA .1134 RC3 -.1532 FAU *13990

FOE -,6712 FRA .4242 FC3-9.8306 6SP 938

BDE .3932 BRA ,4457 BC3 ,3689 FSP 966

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 855.5 3GR 652.7 SG3 607,6 ST 15.9 SR 30.6 88 20.6

RRT -,1257 RRF .3435 RTF -.3352 CRT ,5663 CRS -.9784 CAT -.4610

6GB 1084.0 R23 -.2492 R13 ,3775 LSA 37.8 MSA 13.2 SSA 2.8

6G1 874.1 862 641.1 THA 168.14 ELI 32.1 EL2 12.5 ALF 70.90

LAUNCH DATE JUN 6 1971 FLIGHT TINE 142,00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC CONIC O|3TANCE 341.144 EARTH TO MAR|

RL 151.80 LAL .OO LOL 254.86 VL 32.300 GAL 3.60 AZL 91.37 NCA liD.75 3HA 186.18 ECC .20294 INC 1.3722 Vt 29,390

RP 209.04 LAP -1.28 LOP 5.42 VP 23.760 GAP 9,85 AZP 89.51 TAL 21,65 TAP 132.40 RCA 149.98 APO 226.3? V2 26.221

RC 100.898 GL -12.81GP -4,88 ZAL 58.89 ZkP 136.26 ETA 185.20 ZAE |75.30 ETE 239,80 ZAC 94,66 ETC 278.45 LVI -14,32

PLANETOCENTRIC CONIC

CS 12.115 VHL 3.481DLA -29.26 RAL 3|9.24 RAD 663R.I VEL 11.49T PTH 6.55 VHP 4.086 DPA -20.57 RAP 326.37 ECC 1.1994

LNCH AZNTH LNCH TIME L-! T|NE INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C3T TIM INJ 2 LAT INJ 2 LONG

50.00 13 42 40 2411.97 -2.99 82.7I 172.77 137.50 14 22 52 1412.0 15.30 41.?S

60.00 15 4 20 2194.74 2.31 48,23 177.86 130.25 1S 40 55 1194.7 18.02 2g.66

?O.O0 18 53 42 1873.03 8.36 26,70 182.39 123.24 17 24 55 873.0 21.18 5.67

80.00 IS 28 41 1387.41 15.96 354.25 186,77 115.58 19 51 48 387,4 25,12 330.60

82.17 20 35 43 1172.54 20.02 340.22 188.64 111.79 20 55 15 172.5 27.24 315.26

100.00 22 |1 33 6149.g2 |5,96 293.52 186.77 115.58 23 54 3 5149.9 25.12 269.6?

llO.O0 21 58 8 6207.89 5.36 293.52 182.39 123.24 23 36 36 5207.9 21.16 272.50

DIFFERENT IAL CC_RECTION$

70[ -.1310 TRA -.4264 TC3 ,2742 BAU ,0529

ROE -,3687 RRA .1124 RC3 -.1772 FAU .14658

FOE ".¥028 FRA .4348 FC-IO.4T45 88P 881

ROE .3913 8RA .4410 8C3 .5265 FSP 1027

NIO-COAJR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 854.8 SGR 854.6 SG3 641.8 ST 16.2 SR 30.5 68 21.|

RRT -.1152 RRF .$551RTF -,_.40 CRT .5645 CRS -.9790 CAT -.484Y

$G8 1076.5 R25 -.2692 R15 .3307 LSA 38.2 NSA 13.2 6SA 2,9

SGI 562.0 362 644.8 THA 166.62 ELI 32.2 EL2 12.4 ALF 69.61

FLIGHT TIME 144.00 ARRIVAL DATE OCT 28 t971

DISTANCE 545.263 EARTH TO MARS

32.275 GAL 3.59 AZL 91.35 HCA 111.99 SMA 187.75 ECC .20108 INC !.3525 Vl 29.350

23.700 GAP 9.58 AZP 89.49 TAL 21.74 TAP

58.79 ZAP 134.47 ETA 185.03 ZAE 174.20 ETE

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

RL 151.80 LAL .DO LOt. 254.66 VL

RP 209.24 LAP -!.25 LOP 6.66 VP

RC 102.893 GL -12.72 GP -5.04 ZAL

PLANETOCENTRIC CONIC

C3 11.922 VHL 3.453

LNCH AZNTH LNCH TIME

50.00 13 41 49

60.00 15 3 Ig

70.00 16 52 20

80.00 19 26 35

82.43 20 37 19

100.00 22 8 2?

110.00 21 51 47

DIFFERENTIAL CORRECTION8

TDE ".1358 TRA -.4221 TC3 .2060 DAU .0461

ROE -.3650 RRA .1115 RC3 -.2029 FAU .15351

FOE -.7316 FRA .4474 FC-11.1470 DSP 818

BDE .3894 6RA .4366 BC3 .2892 FSP 1090

133,73 RCA 149.99 APO 225.50 V2 26.198

228.2? ZAC 94.58 ETC 278.34 LV[ -14.03

DLA -29.19 RAL 319.12 RAD 6639.0 VEL |1.489 PTH 6.54 VHP 3.961DPA -20.90 RAP 328.08 ECC 1.1962

L-! TINE INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2410.06 -2,89 62,63 172.47 13T.51 14 22 0 1410.1 15.3g 46.66

2193.28 2.37 48.17 177,53 130.24 15 3g 52 11g3.3 18.08 2g.58

1872,60 8.38 26.67 182.03 123.23 17 23 33 872.6 21,17 5.65

1392.43 15.81 354.55 186.31 115.66 19 48 48 3g2.4 25.02 330.g4

1162.40 20.07 339.49 188.27 11|,66 20 56 42 162.4 2?.23 314.53

6154.95 IS.81 293.82 186.31 115.68 23 51 2 5154.9 25.02 270.21

6207.46 8.38 293.50 182.03 123.23 23 35 14 5207.5 21.17 272.47

NID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

6GT 845.5 SGR 656.8 SG3 677.3 ST 16.5 SR 30.5 S$ 21.6

RRT -.0963 RRF .3873 RTF -.2269 CRT .6033 CRS -.g792 CST -.5075

SGB 1070.6 R23 -*3324 R13 ,2753 LSA 38,S NSA 13.2 S$A 3.0

SG1 851.2 SG2 649.3 THA 169.67 ELI 32.3 EL2 12.4 ALF 68.63
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

kAUNCH DATE JUN 6 !$71

NELI(XENT81C CONIC

RL ISI.80 LAL .00

RP 209.44 LAP -t.22

RC 104.919 GL -|2,92

PLANETO¢ENTRIC CONIC

CS 11.741 VHL $.426

LNCH AZNTH LNCH TIME

50.00 13 41 0

60.00 15 2 16

70.00 16 50 52

80.00 19 22 4

82.78 20 $9 43

100.00 22 4 56

110.00 21 50 ]8

FLIGHT TII_ 146,00 ARRIVAL DATE OCT 50 iR_l

DI|TANCE 348.393 [ARTN TO MARS

LOt. 254,&8 VL 32.251 GAL 3.S7 AZL 91,33 HCA 113,E) SMA 187.36 ECC .19938 INC 1.3324 Vl 29.360

LOP ?.90 VP 23.642 GAP 9.32 AZP 89,47 TAL 21.80 TAP 135.03 RCA 150.00 APO 224,?0 V2 28,174

GP *5,61 ZAL $8.73 ZkP 132,65 ETS !$4.86 ZAE 172.90 [T[ 220.29 ZAC 94.49 [TC 278.22 LV| -13.72

DLA -29.11 RAL 319.02 RAD 6638,9 VEL 11.481 PTH 6.53 VHP 3.862 DPA "21,25

L-I TIME INJ LAT INJ LONG |NJ RT ASC IMJ AZNTH |NJ TIME PO CST TIM

2408.75 -2.83 62.57 172.20 137.51 14 21 9 1406,7

2192.52 2.40 48,15 177.23 130.24 15 39 49 1192.5

1873.12 8.38 26.70 181.69 125.24 17 22 5 873,]

1399.40 15.60 354.99 185.$7 115.78 19 45 24 399.4

1150.30 20.D9 338.60 187,94 111.52 20 58 53 15D.3

6161.91 15.60 294,24 185.87 115,78 23 47 38 5161,9

6207,98 8.36 293.52 181.69 123.24 23 33 46 5208.0

RAP 325.58 ECC 1.1952

INJ 2 LAT INJ 2 LONG

15.48 48.80

18.11 29.54

21.16 5.68

24.89 331.41

27.19 $19.69

24.89 270.69

21.16 272.50

OIFF£RENT IAL CCRRECTIONS

TOE -,1412 TRA -,4180 TC3 .1276 6AU .0413

ROE -.3614 RRA ,1107 RC3 -.2500 FAU .16054

FDE -.?613 FRA .4694 FC-1t,837T 66P ?53

ODE ,3880 BRA .4324 BC3 .2631 F6P 1155

HID-COURSE EXECUTION AccuRACY

SGT 836.7 SGR 659.4 SG3 713.6

RRT -.0733 RRF .4104 RTF -.1610

SGB 1066.9 R23 -.3787 R13 .2055

$G1 842.3 SG2 654.9 THA 171.60

LAUNCH DATE JUN 8 1971 FLIGHT TIHIE 148.00

HELIOCENTRIC CCNIC

RL 151.80 LAL .00

RP 209.66 LAP -1.19

RC 106.958 GL -12.5]

PLANET_ENTRIC CONIC

C3 11.569 VHL S.40]

LNCH AZNTH LNCH TIME

50.00 19 40 ]2

60.00 15 1 13

?O.OO t6 49 ]7

80.00 19 18 ]5

89.23 20 45 3

100.00 22 1 5

110.00 21 48 49

LOL 254.66 VL

LOP 9.13 VP

GP -5.38 ZAL

ORBIT DETERMINATION ACCURACY

ST 16.8 SR 30.4 S8 22.]

CRT .6229 CR$ -.9?94 CST -.3508

LSA 38.9 M6A ]S.2 SSA 5.0

ELI 32.5 EL2 12.3 ALP 6?.55

ARRIVAL DATE NOV 1 ]971

DISTANCE 353.531

32.230 GAL 3.56 AZL 91.31 HCA 114.46 SMA 186.99 ECC .19781

23.586 GAP 9.06 AZP 89.46 TAL 21.84 TAP 136.30 RCA 150.00

58.69 ZAP 130.80 ETS 184.69 ZAE 171.47 ETE 214.61 ZAC 94.41

EARTH TO MARS

INC 1.3121 Vi 29.350

APO 223.98 V2 26.150

ETC 278.]0 LV| -]S.4D

DLA -29.01RAL 318.96 RAD 6638.8 VEL 11,474 PTH 6.52 VHP 3.769 DPA "21.62

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2407.94 -2.79 62.54 171.97 137.51 ]4 20 20 ]407.9

2192.42 2.41 48.12 176,96 130,24 15 37 45 1192.4

1874,57 8.30 28.78 181.37 123.25 17 20 32 874.8

1408.00 15.55 355.4? 185.46 115.93 19 41 41 409,D

1135,66 20.10 337.53 187.64 111.37 21 I 59 ]35.7

6170.51 15,35 294.?5 185.46 115.93 23 43 56 5170.5

6209,43 8.30 293.60 181.37 123.25 23 52 13 5209.4

RAP 325.00 ECC 1.1904

INJ 2 LAT INJ 2 LONG

15.50 46.56

18.11 29.54

21.11 5.77

24.71 33].99

2?.14 3]2.54

24.71 271.27

21,11 272.39

DIFFERENTIAL CORRECTIONS

TDE -.1477 TRA -.4140 TC3 .0391 BAU .0404

ROE -.3578 RRA .1901 RC3 -.2584 FAU .|6780

FOE -.7861 FRA .4770 FC-12.5411 BSP 693

BOB ,$869 6RA .4254 BCS ,26t3 FSP 1220

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

RL 151.80 LAL .OO

RP 209.87 LAP -1.]6

RC 109.028 GL -12.39

PLANETCHEENTRIC CONIC

CS 11.407 VHL 3.3T7

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 835.8 SGR 662.3 SG3 750.1 ST 17.3 SR 30.3 SS 22.4

RRT -.0432 RRF .4334 RTF -.0588 CRT .6439 CRS -.9792 CST -.5540

SGB 1066.4 R23 -.4227 RI3 ,1175 LSA 39,2 MSA 13.2 3SA 3,1

SGI 637.1 SG2 660.6 THA 174.78 EL1 32.6 EL2 12.3 ALP 65.31

PLIGHT TIME 150.00 ARRIVAL DATE NOV 3 1971

DISTANCE 357.679 EARTH TO MARS

LOL 254.68 VL $2.291 GAL 3.54 AZL 91.2g HCA 115.69 SNA 186.68 ECC .19656 INC 1.2993 Vl 29.350

LOP 10.36 VP 23.531 GAP 8.81 AZP 89.44 TAL 21.86 TAP 137.55 RCA 150.01 APO 223.$2 V2 28.124

GP -5.58 ZAL 58.69 2AP ]28.92 ETS 184.51 ZAE ]69.93 ETE 2]0.42 ZAC 94.35 ETC 277.96 LVI -13.08

LNCH AZMTM LNCH TINE L-I TIME INJ LAT

5O.O0 ]3 39 25 2407.68 -2.75

60.00 t5 D 8 2192.97 2.38

70.00 IS 47 55 1876.58 8.22

80.00 19 ]4 8 1417.93 15,05

83.79 20 47 80 1118,07 2O.IO

100.00 21 5R 59 8150.44 15.05

110.00 21 47 3 8211.74 0.22

DIFFERENTIAL CORRECTIONS

TD[ -.1494 TRA -.4050 TC3 ".0408 9AU .0447

ROE -.3543 RRA .I090 RC3 -.2902 FAU .17543

FOE -.8244 FRA .4804 FC-13.3139 BSP 601

80[ .3845 6RA ,4195 8C3 .2931FSP 12T5

LAUNCH DATE JUN R 197t FLIGHT TIME 152.00

DLA -28.90 RAL 318.93 RAD 8638.8 VEL 11.467 PTH 6.52 VHP 3.681DPA -22.00 RAP 324.40 ECC 1.1877

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

62.53 171.76 137.51 14 19 33 1407.7 ]5.5] 46.55

48.15 |76.72 130.24 15 39 41 ]195.0 18.09 29.57

26.90 181.09 123.2T IT 18 53 876.9 21.04 5.91

356.06 155.05 116.09 19 37 46 4|7.9 24.5] 532.$8

335,23 187.38 1It.21 21 S 6 liB.1 27.07 311.23

295,33 185.06 118.09 23 40 0 5180.4 24.§1 271.93

293.72 181.09 123.27 23 30 34 5211.7 21.04 272.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $25.2 SGR 566.6 SG3 790.5 ST t7.3 SR 30.2 SS Z3.1

flRT -.0145 RflF .4592 RTF -.!.70 CRT .8515 CRS -.98U2 £8! -.5755

SGB lOSO,B R23 ".4553 RI5 .0295 LSA 39.6 MSA I3.0 SSA 3.1

SGI 625.4 5G2 666.4 THA 175.06 ELI 32.7 EL2 ]2.1 ALF 85.$8

ARRIVAL DATE NOV 5 1971

MELIOCENTRIC CONIC DISTANCE 361.531 EARTH TO MARS

EL tit,SO LAL ,00 LOL 254.66 VL 32,194 GAL 3.52 AZL 91.27 HCA 116.92 SMA 166.37 ECC .19504 INC 1.2702 Vl 29.550

RP 210.10 LAP -1.13 LOP 11.59 VP 23.4?9 GAP 8,5? AZP 89.42 TAL 21,85 TAP ]38.77 RCA 150.02 APO 222.72 V2 26.098

RC 111.121 GL -12.28 GP -5.74 ZAL 58.70 ZAP 127.02 ETS I84.33 ZAE 168.31 ETE 207.23 ZAC 94.24 ETC 2T7.82 LVI -12.71

PLANETOCENTRIC CONIC

C3 11.254 VHL 3.365

LNCH AZMTH LNCH TIN[

50.00 13 38 41

80.00 14 59 3

70.00 18 43 5I

80.00 t9 9 50

84.52 20 53 2I

IO0.DO 21 52 42

!10.00 21 43 1T

DIFFERENTIAL CORRECTIONS

TOE -.1607 TRA -.4054 TC3 -.1631 8AU .0540

ROE -.$501RRA .109] RC3 -.3200 FAU .18213

FOG -.8371 FRA .3914 FC-14.0907 8SP 599

BOG .3832 BRA .4198 BC3 ,35g2 FSP 1352

OLA "25.76 RAL 315.92 RAD 6638.7 VEL 11.460 PTH 6.5| VHP 3.5g8 DPA -22.38 RAP 525.78 ECC 1.1852

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2407.g7 -2.79 $2,54 IT1.59 137.51 14 ]8 49 1408,D 15.$0 48.$8

21g4.17 2.33 49,2] ]76.51 130.24 ]5 35 37 1194.2 18.04 29,69

1880,09 8.10 2?.07 IS0.83 125.29 17 17 11 880,1 20.94 8.]0

]42g.10 14,71 356.72 ]84,69 116.28 ]g 33 39 429.] 24.28 333.4]

1098.28 20.D8 334.82 187.]5 11].04 2] 1] 37 96.3 26.98 309.60

6191.62 14.71 295.99 184.69 116.29 23 35 53 3]9].6 24.28 2?2.68

6214.95 8.10 2g3.90 ]$0.83 123.29 23 28 52 5214.g 20.94 272.93

HID-COURSE EXECUTION ACCURACY

SGT 843.2 SGR 889.9 SG3 828.0

RRT .0347 RRF .4817 RTF ,0757

SG6 1077.0 R23 .4738 813 .1067

$G1 844.] SG2 868.8 THA 4.25

ORBIT DETERMINATION ACCURACY

ST 18.1 SR 30.] SS 23.1

CRT .6833 CRS -.9790 CST -.5978

LSA 39.8 NSA ]3.1 SSA 3.2

ELI 33.0 EL2 ]2.] ALF 69.84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L&UMCH DATE JUN 8 1171

M[LIO¢[MTRIC COMIC

RL 151.80 LAL .DO

RP 210.35 LAP -1.10

RC 115,239 G4. -12.12

PLANETOCENTRIC CONIC

CS !!,100 VML $,333

LNCH AZMTH LNCH TIME

50.00 13 37 58

60.00 14 57 ST

70.00 16 44 0

60.00 19 5 25

85.46 21 I 12

100,00 21 48 17

110,00 21 43 26

FLIGHT TIME 1i4,00 ARRIVAL OATE NOV T I171

DIITANCE 38|.892 EARTN TO MARl

LC_ 294.89 VL 32.|78 GAL 3,49 AZL 91.2S HCA ItS,iS 8NA 118,11 EC¢ .1t313 IN¢ 1.24t8 Vl 29,380

LOP 12,82 VP 23°42? GAP 8.33 AZP 69.41 TAL 21,82 TAP 139.97 RCA 150.04 APO 222,11 V2 26.071

GP "5.92 2AL 5l.?S ZAP 123.09 ETI 184.14 ZA[ 166.62 (TE 204.71 ZAC 94.15 ETC 277.61 LV! -12.18

DLA -28.61 RAL 318,95 RAG 6638.6 VEL 11.4S4 PTH 6.50 VHP 3.520 DPA "22.78 RAP 823.12 (CC 1.1028

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INa TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2408.78 -2.93 62.57 171.44 137.51 14 18 7 1408.8 15.46 46.60

2195.98 2.25 48.29 176.33 130,25 15 34 33 1196.D 17.9T 29,73

1884.10 7.95 27.29 t8D.lO 123.33 17 15 24 884.1 20.8I 6.34

1441.21 14,35 357.43 184.34 118.47 19 29 26 441,2 24.02 334.22

1068.56 2D.04 332,57 188,96 110.66 21 19 1 68.6 26.87 507.55

6203.?2 14.35 296.71 184.34 116.47 23 31 40 5203.7 24.02 278.49

62t9,g8 7.95 294,11 180,60 125.33 23 27 5 5219,0 20,81 278.17

DIFFERENTIAL CORRECTIONS

TDE -.1694 TRA -.4026 TC3 -.2833 BAU ,0673

RDE -.3459 RRA .1091 RE3 -.3319 FAU .18905

FDE -.8527 FRA .5374 FC-14.7348 BSP 596

DOE .3882 8RA .4171 8C3 .4530 FSP 1426

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 861,7 SGR 674,0 SG3 862,8 ST 19.8 SR 29.9 89 25.2

RRT .0850 RRF .5052 RTF .1703 CRT ,7043 CR9 -.9781CST -,6173

SGB 1094,0 R23 .4668 R13 ,2316 LSA 40.0 MSA t8.2 18A 3.2

SGI 866.5 SG2 667.9 THA 9,46 ELI 33.2 EL2 12.0 ALF 62.24

LAUNCH DATE JUN 9 1971 FLIGHT TIME 158,00 ARRIVAL DATE NOV 9 1971

HELIOCENTRIC CCNIE

RL 151,80 LAL ,DO LOL 254,66 VL

RP 210,57 LAP -1.07 LOP 14,04 VP

RC 115.380 GL -11.99 GP -6,11ZAL

PLANETOCENTRIC CONIC

CS I0.969 VHL 3.512

DISTANCE 370,159

32,164 GAL 3.47 AZL 91,23 HCA 119,37 8MA

23,378 GAP 8.10 AZP 89.40 TAL 21.77 TAP

58,83 ZAP 123,13 ETS 183.94 ZAE 164,87 ETE

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 13 37 16 2410.03 -2.89

90.00 14 56 50 2198,37 2,15

70.00 16 42 4 1898.97 7.77

80.00 19 O 55 1454,06 13,98

86.t1 21 12 39 1029.64 |9,99

100.00 21 43 47 6216.57 13,96

110,00 21 41 30 6223,73 T,77

DIFFERENTIAL CCRRECTIONI

TDE -.1996 TRA -.3910 TC3 -.3842 BAU .0803

MDE -.3430 RRA .1080 RE3 -.3900 FAU .19761

FDE -,8995 FRA .5328 FC-15.5957 BSP 621

ODE .3827 BRA ,4057 8C3 .5474 FIP 1461

EARTH TO MARl

18S,88 ECC .19273 INC 1.2268 Vt 29.350

141.14 RCA 150.D5 APO 221.70 V2 29,044

202.66 ZAC 94.06 ETC 277.52 LV1 -ll.9T

DLA -28.44 RAL 319.00 RAD 6638.5 VEL 11.448 PTH 6.50 VHP 3.448 DPA -25.20 RAP 322.43 ECC 1.1M05

]NJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

62.63 171,33 137.51 14 17 26 1410.D 13.40 46.69

42,41 176.17 130,25 15 33 29 1196.4 17.8T 29.65

27.54 180,39 123.36 17 13 33 888.9 20,66 6.63

358.18 184,02 116.66 19 25 9 454,1 23.74 333.D7

329.70 186.79 110.66 21 29 49 29.6 26.75 304.$7

297.46 184.02 116.66 23 27 23 5216.8 23.T4 274.34

294.36 160.39 123,36 23 23 14 5223.7 20.66 273.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUMACY

3GT 861.9 SGR 681.2 SG3 907.2 ST 18.7 SR 29.8 I$ 24.1

RRT ,1303 RRF ,5334 RTF ,231g CRT .7156 CR8 -.9797 CST -.6399

SGB 1098.5 R23 .4471 R13 .3441 LSA 40.5 MSA 12.9 SSA 3.2

861 873.1 $G2 666.6 THA 14.38 ELI 33.2 EL2 11.T ALF 62.10

LAUNCH DATE JUN 6 1971 FLIGHT TIME 158,00 ARRIVAL DATE NOV I1 1971

HELIOCENTRIC CONIC DISTANCE 374.331 EARTH TO MARS

RL /51.80 LAL .00 LOL 254.66 VL 32.132 GAL 3.44 AZL 91.20 HCA 12D.59 SMA 195.67 EEC .19173 INC 1.2041 Vl 29.350

RP 210.82 LAP -1,04 LOP 15.26 VP 23.329 GAP 7.87 AZP 89.39 TAL 21.69 TAP 142.29 RCA 150.07 APO 221.27 V2 26.015

RC 117,545 GL -t1.82 GP -6.30 ZAL 58.94 ZAP 121.16 ETS 183.74 ZA( 163.06 ETE 200,9T ZAC 93.97 ETC 277.36 LVI -11.56

PLANET(_ENTRIC CONIC

C3 10.837 VHL 3.292 DLA -28.26 RAL 819.09 RAD 6638.3 VEL 11.442 PTH 6.49 VHP 3,380 DPA -23,61

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

$0.00 13 36 36 2411.82 -2,98 62.70 171.24 137.50 14 I6 48 1411.8

60.00 14 55 42 2201.39 2.01 48.53 |76.04 130.26 15 32 24 1201.4

70.00 16 40 4 1894.46 7.56 27,64 180.21 123.41 17 11 39 894.5

80.DO 18 56 21 1467.76 13.54 358.98 I83.74 116.87 19 20 49 487.8

90,00 21 29 46 626D.85 19.16 303.11 I86.33 !II.20 28 14 7 5260.9

100.00 21 39 13 6230.27 13.54 298.28 183.74 116.87 23 23 3 5230,3

ltD.OD 21 39 3| 6229.32 7.56 294.66 I80.21 123°4I 23 23 20 5229.3

DIFFERENTIAL CCRRECTIONi MID-COURSE EXECUTION AccuRACY

TOE -,tell TRA -.3951TC3 -.5524 BAU ,fOOl $GT 920.0 SGR 684.6 383 938.1

ROE -,337T ERA .|093 RC3 -.4205 FAU .2031S RRT .1942 RRF .8533 RTF .:,77

FOE -.8626 FRA .5899 FC-ll.2213 85P 684 868 1148,8 R23 .4145 RI3 .4408

BDE ,3855 BRA .4099 BE3 .6942 FIP 1562 $81 939.4 SG2 657.6 THA 16.46

LAUNCH DATE JUN 6 1971 FLIGHT TIME 160,00

HELIOCENTRIC Cq_NIC DISTANCE 378.508

RL 181,10 LAL ,OO LOL 254.68 VL 32,141 GAL 3,41 AZL 91,19 HCA 121,81 3MA

RP 211.07 LAP -I.OO LOP 16,48 VP 23,282 GAP 7.65 kZP 89.38 TAL 21.60 TAP

RE 119,734 GL -!1.66 GP -6,49 ZAL 59,08 ZAP 119,16 [T$ 183,53 ZAE 161.24 ETE

PLANETOCENTRIC CONIC

C3 10.711VHL 3.273 DLA -28.05 RAL 319.20 RAG 8639.4 VEL 11.437 PTH 6.49 VHP 3.31_ DPA -24.04

LNCH AZMTM LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM

50.00 13 33 ST 2414.08 -3,1D 62.80 171,18 137,50 14 16 11 1414,1

60.00 14 54 34 2204,96 1,86 48.72 175.94 130.27 15 31 19 1205.0

70.00 16 38 1 1900,74 T.32 28.17 180,05 123,45 17 9 41 900.7

80.00 18 51 48 1481.gg 13.10 339.81 183.47 I17.D7 19 16 27 482.0

g0.00 21 8 47 1040,08 1T,45 32g,40 189,56 112.61 21 28 7 40.1

100,00 21 34 3T 6244.$0 13.10 2gg.09 183.47 117.07 23 18 42 3244.5

110.00 21 37 27 6235.60 7.32 294.99 180.05 123.45 23 21 23 5235.6

OIFF[RENT I AL CCRRECTIO_I$ MID-COURSE EXECUTION ACCURACY

TOE -*1g27 TRA -.3892 TC3 -.6g43 6AU .1191 SGT 957.4 SGR 691.2 SG3 976.9

ROE -.3336 RRA .1091 RC3 -.4577 FAU .2104D RRT .2509 RRF .5779 RTF ,4303

FDE -.8997 FRA .6086 FC-17.0064 88P 791 $GB 1180,8 R23 ,3810 R13 ,5250

BOE .3855 BRA .4042 BC3 .8316 FIP 1621 $61 986.D $92 649.6 THA 18.56

RAP 321.73 ECC 1.1783

INJ 2 LAT INJ 2 LONG

15,31 46.?4

IT,75 30,01

20.48 I.DT

23.44 335.98

28,22 278,31

23.44 2?S,28

20.49 273.79

QRIIT OET£RMINATION ACCURACY

IT 20,0 3R 29,6 38 23,S

CRT ,7410 CRI -,9765 CI_ -,ISIY

LSA 40,5 MSA 13.2 5SA 3.3

ELI 33,7 EL2 11,5 ALF 59,24

ARRIVAL DATE NOV 13 1g71

EARTM TO MARS

185.49 ECC ,19082 INC 1,1511 Vl 2t.380

143,41 RCA ISD,09 APO 220.98 V2 25.g86

199,53 ZAC 93.08 ETC 2T7.19 LVI -11.16

RAP 320,99 ECC 1,1763

INJ 2 LAT INJ 2 LONG

15,20 46.84

17,60 30.20

20.28 7.34

23,12 336.91

25,27 308.10

23.12 276.19

20.28 274.17

ORBIT DETERMINATION ACCURACY

ST 20.5 IR 29.4 SS 23,7

CRT ,7568 CR$ -,9?58 CST -.6690

LSA 40.7 MSA 13.2 SSA 3.3

ELI 33.g EL2 11.6 ALF 58.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH D4T[ JUN 9 19TI

H[LIO([MTtlC CONIC

RL 151.80 L4L ,00

RP 211.39 LAP ".iT

RC 121.945 6L °11.49

PLANETO¢ENTRIC CONIC

C3 10.590 VHL 3.254

LNCH AZHTH LNCH TIME

90.00 13 35 19

60.00 14 53 24

TO.D0 16 35 53

80.00 18 4T 9

90.00 20 96 33

100.00 21 30 1

110.00 21 39 20

FLIGHT TIME 152,00 ARRIV4L DATE HOV 15 19TI

OIITANCE 382,689 EARTH TO MARS

LOL 2S4.69 VL $2.138 GAL 3.38 AZL 91.16 MCA 125.0] 8MA 185.33 ECC .18999 INC 1.I|75 VI 29,550

LOP 1?.T0 VP 23,255 GAP 7.43 AZP 89.57 TAL 21,48 TAP 144.51RCA 150.12 APO 220.54 V2 25.95T

GP -6.69 ZAL 59.24 ZAP 117.18 ETS 183.31ZAE 159,36 (TE 198,30 ZAC 95.79 ETC 877,02 LVI -10.TY

DLA -27.93 RAL 319.34 RAD 8938.3 VEL 11.43E PTH 6.48 VMP 3.Z10 DPA -24.4T RAP 320.23 (cC t.!T43

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CIT TIM INJ 2 LAT ZNJ 2 LONG

2418.82 -3.23 62,91 171.15 137.49 14 15 36 1416.8 15.07 46.96

2209.12 1,67 48.92 175.87 130.27 IS 30 14 1209.1 17.43 30.42

1907.75 7.06 28.54 179.92 123,30 17 ? 41 907.7 20.05 T.T6

1499.81 12.64 .67 183.24 117.28 19 12 5 496,8 22.78 93T.89

1079.50 15,40 331,82 185.08 115.38 21 14 33 79.5 24.63 30T.91

$259.33 12,64 299.95 183.24 117.28 E3 14 20 9259.3 22.78 2TT,16

6248.61 ?,OG 293.37 179.gE 123,50 23 19 22 5242.6 20.05 274,59

DIFFERENTIAL CORRECTION8 M|D-COURSE EXECUTION ACCURACY

TOE -.2039 TRA -.38T6 TC3 -.8623 BAU .1406 6GT 1019.5 3GR 897.1 363 1011.1

ROE -.3287 RRA .1100 RC3 -.4931FAU .21657 RRT ,3081RRF .6000 RTF .5056

FOE -.8955 FRA .6515 FC-IT.TO82 BsP 909 8GB 1255.0 R23 .3527 R13 .5911

BDE .3868 BRA ,4029 BC3 .9934 FSP 169g $G1 1056.2 $02 640,2 THA 19.18

LAUNCH DATE JUN 6 1971 FLIGHT TIME 164.00

HELIOCENTRIC CONIC DISTANCE 386.875

RL 151.89 LAL .00 LOL 294.6G VL 32.123 GAL 3.35 AZL 91.13 HCA 124.24 SNA

RP 211.60 LAP -.94

RC 124.177 GL -11.50

PLANETOCENTRIC CONIC

C3 10.474 VHL 3.235

LNCH AZNTH LNCH TIME

50.00 13 34 43

60.00 14 52 14

70.00 16 33 45

80.00 18 42 32

90.00 20 46 40

100.00 21 25 24

110.00 2t 33 9

LOP 18.91VP 23.190 GAP 7.22 AZP 89.56 TAL 21.35 TAP

GP -G.88 ZAL 39.43 ZAP 115.14 ETS 183.08 ZAE 157.45 ETE

DLA -27.59 RAL 319.81 FAD 6639.3 VEL 11.427 PTH 6.48 VHP 3.206 OPA -24.90 RAP 319.49

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM ZNJ 2 LAT

2420.03 -3.40 63.05 171.15 137.48 14 15 3 1420.0 14.91

2213.82 1.47 49.15 175.82 130.28 15 29 8 1213.8 17.24

1915.43 6.77 29.95 179.81 123.56 17 5 38 915.4 19.81

1512.12 12.16 1.56 183.03 117.48 19 ? 44 512.1 22.43

1111.82 15.52 333.78 184.70 113.94 21 5 12 111.8 24.06

6274.63 12,16 300.83 183.03 117.48 23 9 59 5274.6 22.43

6250.29 6.77 295.77 179.81 123.56 23 17 19 5250.3 19.81

OmBIT DETERMINATION ACCURACY

ST 21.4 8R 29.1 98 23.4

CRT .7739 CRS -.9799 CST -.6788

LSA 40.8 MSA 13.3 $SA 3.4

EL1 34.2 EL2 11.5 ALF 56.05

ARRIVAL DATE NOV 17 1971

EARTH TO MARS

185.19 ECC .18925 INC 1.1334 Vl 29.SSD

145.59 RCA 150.14 APO 220.24 V2 25.928

197.22 ZAC 93.69 ETC 276.85 LVl -10.35

ECC 1.1724

INJ 2 LONG

47.1!

30.67

8.22

338.88

310.0t

278.15

275.04

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2130 TR4 -.3854 TC3-1.0324 BAU .1925 8GT 1084.0 8GR 704.0 $93 1045.9 ST 22.1SM 28.9 SS 23.2

ROE -.3239 RRA .1107 RC3 -.5305 FAU .22285 RRT .3622 RRF .6225 RTF .5725 CRT .7884 CRS -.9711CST -.6884

FOE -.8943 FRA .6871 FC-18.4193 BSP 1059 SGB 1292.6 R23 .3254 Rt3 .6483 LSA 40.9 MSA 13.3 SSA 3.4

BOG .3877 BRA .39g0 BC3 1.1607 FSP 1761 SGi 1128.4 $92 630.4 THA 19.57 EL1 34.5 EL2 11.4 ALF 54.47

LAUNCH DATE JUN 6 1971 FLIGHT TIME 166.00 ARRIVAL DATE NOV Ig 1971

HELIOCENTRIC CONIC DZ3TANCE 391.064 EARTH TO MARS

RL 151.80 LAL .00 LOL 254.66 VL 32.118 GAL 3.32 AZL 91.11HCA 125.45 8HA 185.08 ECC ,18859 INC 1.1086 Vl 29.350

RP 211.87 LAP -.90 LOP 20.12 VP 23.148 GAP 7.02 AZP 89.36 TAL 21.19 TAP 146.94 RCA 150.17 APO 219.95 V2 25.895

RC 126.431GL -11.]! GP -7,09 ZAL 59.65 ZAP 113.12 ET$ 182.85 ZAE 155.51ETE 196.27 ZAC 95.59 ETC 276.67 LV! -9.92

PLANETOCENTRIC CONIC

C3 10.363 VHL 3.219 DLA -27.33 RAL 319.70 RAO 6638.2 VEL !1.422 PTH 6.47 VHP 3.157 OPA -25.34 RAP 318.66 ECC I.I?OS

LNCH AZHTH LNCH TIME L-I TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 34 7 2423.71 -3.58 63.20 171.17 137.47 14 14 31 1423.T 14.73 47.27

60.00 14 51 3 2219.09 1.24 49,40 175.80 130.29 15 28 2 1219.1 17.02 30.95

T0.00 16 31'29 1923.T8 6.46 29.39 179,73 125.81 17 3 52 925.8 19.54 8.71

80.00 18 37 56 1S27.89 11.66 2.46 182.85 117.88 19 3 24 527.9 22.05 539.90

90.00 20 38 0 1140.T2 14.71 335.52 184.38 114.42 ZO 57 I 140.7 25.53 511.95

100.00 21 20 40 1002.3T 11.66 523.83 182.95 117.68 21 37 30 2.4 22.05 301.Z7

110.00 21 30 55 S250.83 6.48 298.21 1T9.73 123.81 25 15 14 5258.6 19.54 275.54

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

YD[ -.2219 TRA -.3791 TC3-1,2123 8AU .1853 SGT 1158,5 SGR 711,6 SG3 1079,9

RD[ -.3199 RRA ,1115 RC3 -,5691FAU .228g4 RRT ,4132 RRF ,9448 RTF ,_.,08

FOE -.8882 FRA ,T242 FC-19.1253 BSP 1230 888 1359,6 R23 ,3015 RI3 ,6965

ROE ,388R ERA ,3951 8C3 1,3392 YSP 1825 381 1209,7 SG2 820,9 THA |9.59

LAUNCH DATE JUN 8 t971 FLIGHT TIME t68.00

HELIOCENTRIC CONIC

ML 151.80 LAL .00

RP 212.14 LAP -.ST

RC 128.708 GL -10.91

PLANETOCENTRIC CONIC

C3 10.25T VHL 3.203

LNCH AZNTH LNCH TIME

50.00 13 33 32

60,00 14 49 Sl

TO.O0 16 29 11

90.00 18 33 21

90.00 20 30 9

100.00 21 16 13

110,00 21 28 38

DISTANCE 395.255

LOL 854.69 VL 32.111 GAL 3.26 AZL 91.08 HCA 126.66 8NA 184.98 (C¢ .18801 INC

LOP 21,32 VP 23,102 GAP 6.88 AZP 89.35 TAL 21.02 TAP 147,67 RCA 150.20 APO

GP -7,29 ZAL 59.89 ZAP 111.09 ET8 182.61 ZAE 153.54 ETE 195,42 ZAC 93.48 ETC

DLA -27,06 RAL 319,92 RAD 6638,2 VEL 11.41T PTH 6.4T VHP 3,tl3 DPk -25.78 RAP 317.88

L-i TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TEN INJ 2 LAT

2427,87 -3.79 63.37 171.21 137.46 14 14 0 142T.9 14.53

2224.g0 ,98 49,68 175,80 130.29 15 26 35 1224,9 16,78

1932.77 6,12 29.87 179.87 123.67 17 I 24 932.8 1g.24

1544.11 11.15 3.39 182.?Q t1T.88 18 59 5 544.1 21.66

116T,61 13.95 397.12 184.12 114.85 20 49 34 167.6 23.01

1019.58 11.15 324.?6 182.70 117.88 21 33 11 18.6 21.86

6267.63 6.12 296.6g 17g.67 123.67 23 13 5 528T.8 19.24

DIFFERENTIAL CORRECTIONS

TO( -.2307 TRA -.3745 TC3-1,4018 BAU ,2095

RD( -.3139 RR4 .1125 RC3 -.6081FAU .23469

FOE -.8797 FRA .?649 Fc-!g.8057 B9P 1416

BOG .3895 BRA .3908 BC3 1,5280 FDP 1884

ORBIT OETERMINkT[ON ACCURACY

ST 22,8 SR 28.6 IS 22,R

CRT ,U015 C_9 -.9685 C|! *.9957

LSA 40.9 MSA 13.4 58A 5,4

ELI 34.S EL2 11.2 ALF 52,R0

ARRIVAL DATE NOV 2| 19TI

EARTH TO MARS

1.0831 Vl 29,350

219.76 V2 25,864

278.48 LVI -9,49

ECC 1,1858

INJ 2 LONG

4T.45

31.25

9.25

340.94

313.75

302.31

276.07

ORBIT OETERNINATION ACCURACY

3T 23.6 9R _8.3 SS 22.6

CRT .8134 CRS -.9_54 CST -.7008

L9A 40.g N8A 1_.4 $SA 3.5

EL1 35.1 EL2 tl.0 4LF 51.37

MID-COURSE EXECUTION ACCURACY

SGT 1241.? SGR 719.T $63 1112,4

RRT .4606 RRF .6661 RTF .6808

SGB 1435.2 R23 .2806 R13 .7369

SGI 1298.8 SG2 610.8 THA 19.40
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JPL TM 33-1OO .... EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCM DATE JUN • IR71

NELIO([NTRIC CCNI¢

IL 151.80 LAL .DO

mP 212.43 LAP -.83

RC 130,999 GL -I0.19

PLANETOCENTRIC CON _'

C3 10.155 Vt'lL 3._qT

LNCH AZMTH LNCN T|_

50.00 13 32 58

60.00 14 4R 37

?O,OO 1• 2• 51

8O.OO 18 2• 47

90.00 20 22 44

100,00 21 11 39

110,00 21 26 17

PLIGHT TIME tTO.OO 4RRIVAL DATE HO¥ 23 1971

DISTANCE 399,450 EARTH 70 MARl

LOL 254,8Q VL _2,108 GAL 3,25 kZL 91,06 HCA IET,8Q 9MA 184,90 [CC ,18749 INC 1,0569 Vl 29,550

LOP 22°53 VP 23,080 GAP •.92 AZP 89.35 TAL 20.82 TAP 14R,Ei RCJ 150.24 APO 219.57 V2 25.832

GP -7,49 ZAL 10,18 ZAP 109,0S [T3 182.36 ZAE 151,56 ET[ IR4,98 ZAC 93,39 ETC 276,30 LVI -9,OS

DLA -2•,76 RAL 320,1R lAD 6G38,1 VEL !1,413 PTH R,46 VHP 3,072 DPA -26,22 RAP 317,05 ECC 1,1171

L-| TIN• |NJ LAT |NJ LONG ]NJ RT _3C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2432°49 -4°02 83.57 171.28 137,45 14 |3 30 1432.5 14.30 47.6?

2231.25 .70 49.g8 175.82 130,30 15 _5 48 1231.3 16_52 31.59

1g42,40 5,75 30.37 17g.63 123.72 16 59 14 942.4 18,92 9.81

1960,74 10,•1 4.34 182.57 118.07 18 34 48 560.7 21.25 342.01

1193.24 13.21 338.64 183.g0 !15.23 20 42 38 193.2 22.49 315.45

1035,21 10.•1 325.71 IE2.57 118.07 21 28 54 35.2 21.25 303.38

6277.2• 3.75 297.20 179.63 123.72 23 10 55 S277.3 18.92 276.84

DIF,ERENT1AL CORR[CTIONR

TOE -,2391 TRA -,3691 TC3-1.5997 6AU ,2343

RDE -,3083 RRA ,1134 RC3 -,•477 FAU ,23998

FDE -.8633 FRA .8029 FC-20.4593 BRP 1616

ODE .3903 BRA .3891 BC3 1,7259 FDP 1930

MID-C_JRSE EXECUTICN ACCURACY OmBIT DETERMINATION ACCURACY

3GT 1332.9 8GR 728.2 $83 1143,2 37 24.3 SR 28.0 33 22.2

RRT .5044 RRF .6866 RTF .72_$ CRT .8241 CR3 -.9617 CST -.7041

3GB 1510.8 R_3 ,26t7 R13 °7709 LEA 40,9 MSA 13.4 8IA 5,3

SGI 1385,0 382 900,8 THA 19,08 ELI 35,4 EL2 10,9 ALP 49.89

LAUNCH DATE JUN 6 1971 FLIGHT TIME 172.00

HELIOCENTRIC C_NIC

RL 131,80 LAL ,DO

RP 212,79 LAP ",90

RC 133,312 GL -10.47

PLANETOCENTRIC CONIC

C3 10.057 VHL 3.171

LNCH AZMTN LNCH T|NE

3O.OO 13 32 23

60.00 14 47 22

70.09 1• 24 28

8D.OD 18 24 13

90.00 20 15 47

;_.OO 21 T 5

IlO,OO 21 23 54

ARRIV4L DATE NOV 25 19?1

DI|TANCE 403,949

LOL 254.9E VL $2.10| GAL 3.21 AZL 91,03 HCA 129,D| 8HA

LOP 23.73 VP 23,010 GAP 6.43 AZP 89.35 TAL 20,11 TAP

GP -7.TO ZAL 90.43 2AP 107.04 [T$ 182.10 ZAE 149.57 ETE

DLA -29.43 RAL 390.4| lAD i939,1 VEL 11,496 PTH 6.49 VMP 3.036 DPA -26.93

L-| TIME XNJ LAT [NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CaT TIM

2437.58 -4.29 93.79 171,37 137,43 14 13 1 1437.6

2238.19 .40 50.31 175.86 130.30 13 24 40 1238.2

1952.65 5.37 30.91 179,62 123.78 16 57 I 952.7

1877,79 SO,07 5,31 182.47 118.26 18 59 31 377.9

1218.03 IR.49 349.10 183.72 115.58 20 39 5 219.0

1032,99 10,07 329.68 182.47 119.28 21 24 39 52.5

9287.91 3.37 297.74 179.62 123.79 23 9 42 3297.5

EARTH TO NAN8

184.04 ECC ,18703 INC 1.0298 ¥1 29.350

149.97 RCA 1SD.27 APO 219,41 V2 23.709

193.99 ZAC 93.26 [TC 279,11 LVI -9.iO

RAP 316,23 ECC 1,1859

INJ E LAT INJ | LDN•

14,08 47,90

16.24 31.95

18.59 10.49

20.82 343.10

21.97 317.09

20.82 304,4•

18.59 277.24

DIFFERENTIAL CORRECTION8 HID'COURSE EXECUTION ACCURACY

TD[ -.246| TRA -,3633 TC3-1.8OSR BAU .9599 $GT 1431.1 3r,_ 737.5 383 1173,1

ROE -.3031 RRA .1145 RC3 -.689| FAU ,24310 RRT °5447 RRF .7097 RTF .7599

• DE -.8490 FRA .9452 FC-21.099_ DiP 1832 9GB lilO.D R23 .2455 R13 ,7994

BD[ .3999 ERA ,3809 9C3 1.9327 FRP 1988 881 1497.6 382 391.1 THA 18.70

LAUNCN DATE JUN • 1971 FLIGHT TIME 174.00

HELIOCENTRIC CONIC D|5TANCE 407,944

RL 151.80 LAL ,DO LOL 254.•6 VL 32,099 GAL 3,17 AZL 91,00 HCA 130,25 SNA

RP 213.01 L_P -.76 LOP 24.92 VP 22.977 GAP •.24 AZP 89.35 TAL 20.39 TAP

RC 135.645 GL -10.23 GP -?.91 ZAL 6D.77 ZAP 105.05 ETS 181.84 ZAE 147.56 ET[

PLANETOCENTRIC CONIC

C3 9.962 VNL 3.156 OLA -26.1| HAL 320.70 RAG 9638.0 VEL 11.404 PTH 6.46 VHP

LNCH AZMTH LNCH TIME L-! TIN[ INJ LAT ]NJ LONG |NJ RT ARC INJ AZMTH INJ TIME

50.00 13 31 49 2443.15 -4.55 84.02 171.49 137.41 14 12 32

6D.OD 14 46 5 2245.61 .07 30.68 175.93 130.30 15 23 31

70.00 16 22 2 1963.52 4.96 31.49 179.92 123.84 16 54 45

10.00 18 19 41 1595.24 9.50 G.SO 182.59 118.44 18 46 17

90.00 20 9 8 1242.26 !1.77 341.52 183.58 115.90 20 29 51

100.00 21 2 33 t069.72 9.30 327.66 182.39 118.44 21 20 23

110.00 21 21 28 1010.34 4.96 320.40 179.62 125.84 21 58 18

DIFFERENTIAL CORRECTIONS NID-¢OUR9E EXECUTION ACCURACY

TD[ -.2533 TRA -.3563 TC5-2.0172 8AU .2857 9GT 1533,5 5GR 747.7 $G3 1202.1

NO[ ".2974 RRA ,1154 RC3 -,T306 FAU .25004 RRT ,5895 RRF ,7264 RTF ._aI5

FOE -.8389 FRA .6752 FC-21,7290 98P 20E3 8GB 1708.1 R23 .2298 RI3 .8248

60[ .3908 6RA .$745 9C3 2.1454 FIP 2022 $GI 1604.1SG2 581.1 TNA 19.34

LAUNCM DATE JUN • 1971 PLIGHT TIN[ ITG,OO

HELIOCENTRIC CONIC DISTA:IC[ 412,045

RL !51.80 LAL .00 LO(. 254,64 VL 32,090 GAL 3,13 AZL 90.97 HCA 131,45 3MA

tip 215.31 LAP -.T3 LOP 26.12 VP 22.936 GAP 6.03 AZP 89.36 TAL 20.14 TAP

RC 137.991GL -9.96

PLANET_ENTRIC CONIC

C3 9.8T2 VHL 3.142

LNCM AZMTH LNCH TIME

50.00 13 31 14

60.00 14 44 46

TO.DO 16 19 52

6O.OO 18 15 IO

gO.DO 20 2 45

tOO,DO 20 56 2

110.00 21 18 59

GP -8.12 ZAL 61.11 ZAP 103.02 ET8 181.56 ZAE 145.55 [TE

DLA -25.76 RAL 321.00 RAD •638.0 VEL 11,409 PTH 6.45 VHP 2.975 DPA -27.52

L-I TIN[ INJ LAT INJ LONG [NJ RT ASC ]NJ AZNTH |NJ TIME PO CST TIN

2449.19 -4.86 64.27 171.62 137.39 14 12 3 1449.2

2253.60 -.28 51.05 176.02 130.30 15 22 20 1253.6

1974.98 4.52 32.09 179.65 123.89 18 52 27 975.0

1613.09 8.92 7.30 182.34 118.61 18 42 3 613.1

1266.14 11.06 342.91 183.46 116.19 20 23 51 266.1

106?.56 8.92 329.67 182.34 118.61 21 16 9 87.6

1021.80 4.32 321.01 179.65 123.89 21 36 D 21.8

DIFFERENTIAL CORRECTIONS

TOE ".2574 TRA -.3472 TC3-2.2299 BAU .3116

RDE ".2930 RRA .1155 RC3 -.7775 FAU .25570

FOE -.8367 FflA .8873 FC-22.4250 BSP 2318

BOG .3900 ERA .3659 DC3 2.3607 FSP 2029

(_DIT DETERMINATION ACCURACY

IT 24.9 SR 27.6 88 RI.8

CRT ,9339 CR3 -.9575 CST -,TO•3

LEA 40,8 NSA 13.4 SEA 3.5

ELl 35.6 EL2 lO.T ALF 48.51

ARRIVAL DATE NOV 2T 1971

EARTN TO MAR9

184.R0 ECC .18664 INC 1.0019 VI 29.350

150.64 RCA 150,31 APO 219.29 V2 25.76•

193.32 ZAC 93.15 ETC 275.93 LTI -8.15

3.004 DPA -27.09 RAP 315.41 ECC 1,t•40

PO CST TIN INJ 2 LAT INJ 2 LONG

1443.1 13.78 48.14

1245.G 15.93 32.33

963.5 18.22 11.05

5g5.2 20.37 344.20

242.3 21.45 119.86

Gg.7 20,3T 305.56

10.3 18,22 299.97

OR9|T D[TERNINATTON ACCURACY

3T 25.3 SR 27.2 39 21.5

CRT ,6421CNS -.9535 C|T -,707)

L•A 40.7 M$A ]3.4 $1A 5.6

ELI 35,5 EL2 10.5 ALF 47.25

ARRIVAL DATE NOV 25 1971

EARTN TO MARS

184.77 ECC ,18651 INC .9731 V1 29.350

151.59 RCA 150,54 APO 219.19 V2 25,732

192.72 ZAC 93.02 (TC 275.?4 LVI -7.?0

RAP 314.59 ECC !.1125

INJ 2 LAT INJ 2 LON6

13.48 48.41

13,60 32.73

17.84 tl.72

19.91 345.32

29.9] 320.21

19.91 306.68

17.84 300.63

ON6|T OETERNINATION ACCURACY

ST 25.8 SR 27,0 S$ 21.$

CRT .8502 CRS -.9530 CST -.7183

L3A 40.8 NSA 13.2 IRA 3.6

EL! 33.9 EL2 10.2 ALF 46.46

MID-COURSE EXECUTION AccuRAcY

SGT 1635.9 •DR 760.8 SG3 1234.4

RRT .6193 RRF .7470 RTF .9211

SGB 1804.2 R23 ,2127 R13 ,9492

$G1 1711,5 SG2 571,D TNA 18.16

1729



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OAT[ JUM I lITI

HELIOCENTRIC CCNIC

RL 151,80 LAL ,DO

RP 213.61 LAP ".SI

RE 140.SS6 GL -9,T|

PLANETOCENTRIC CONIC

C3 9.784 VHL S,120

LNCH AZMTM LNCM T|N[

SO.DO 13 30 40

60.00 14 49 2?

?O.O0 16 17 O

80.00 18 10 39

90.00 19 56 32

!00.00 20 53 30

110.00 21 16 2?

FLIGHT TIN_ 178,00 ARRIVAL DATE DEC ] 197]

D[ITANCE 4lG.245 £ARTN TO MARS

LOL 254.GS VL 32.097 GAL ],OS AZL 90,94 MCA [32,$4 SNA 164.75 ECC .[8903 INC .9434 V] 29.]i0

LOP 27.31 VP 22.896 GAP 5.8? AZP $9,36 TAL |9.86 TAP [52.52 RCA 150.38 APO 219.]2 V[ 25.897

GP -G.34 ZAL 61.48 ZAP |OI,O4 ST[ [8[.28 ZA( [43,55 ITS |92,17 ZAC 92.89 ETC 275.55 LVI -7.25

DLA -25.$8 RAL 32[.33 RAO 6637.9 VEL 11.397 PTN 6,45 VHP 2.950 DPA -27,S$ RAP 313.79 ECC 1.1819

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2455.16 -5.19 84.55 171,18 13T.36 14 11 36 t455.8 13.18 48.70

2262.19 0.66 51.46 176.13 130.30 15 21 9 1262.2 15.24 33.19

1967,12 4.06 32.73 179.70 123,94 [6 50 7 987.1 17.43 12.42

169|.45 8.32 6.34 182.3[ 118.78 [8 3? 50 631.4 19.42 346.48

1289.94 [0.34 344,29 [83.36 [[S.47 20 18 2 289.9 20.38 32].74

1105.92 8,32 328.70 [82.3[ 118.76 2[ 1[ 56 [05.9 [9.42 307.83

1033.94 4,09 321,64 179.70 123,94 21 33 4[ 33.9 17.43 301.34

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

TOE -.2688 TRA -.3453 TC3-2.4626 BAU .3415 8ST 1773.3 ]DR 784.9 $83 1243.9 3T 26.9 SR 26.3 89 19.7

RDE -.2840 RRA .119Y RC3 -.8079 FAU .25636 RRT .6423 RRF ,7598 RTF .8340 CRT .8555 CRS -.9311 CST -.6748

FOE -.7399 FRA .9958 FC-22.684[ BSP 251[ $GS 1931.3 R23 .2132 R13 .8577 LSA 40.0 MSA 13.8 SSA 5.7

BDE .3911 BRA .3655 6C3 2,6108 FSP 2132 881 1847.5 882 562.7 THA 17.12 EL1 36.2 EL2 10.1 ALF 44.26

LAUNCH DATE JUN 6 1971 FLIGHT TIME 100.00 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CCNIC DISTANCE 420.444 EARTH TO MARS

RL 151.80 LAL .OO LOL 254.66 VL 32.097 GAL 3.04 AZL 90.$1 HCA [33.82 SNA [$4.75 ECC .[058[ INC .9124 V1 29.350

RP 213,92 LAP -.86 LOP 28.49 VP 22,857 GAP 5,69 AZP 89.37 TAL 19.60 TAP 153.43 RCA ]50.42 APO 219.08 V2 25.662

RC 142.739 GL -g.43 GP -8.55 ZAL 61.67 ZAP 99.07 ST] [80.99 ZAE [4[.55 ETE 191.66 ZAC 92.76 6TC 2?5.3? LV[ -6.79

PLANETC_ENTRIC CONIC

CS 9.700 VHL 3.114

LNCH AZNTH LNCH TIME

50.00 13 30 4

60.00 14 42 4

70,00 16 14 25

80.00 18 G 8

90.00 19 50 29

100.00 20 48 59

I]O.O0 21 13 51

DLA -24.99 RAL 321.67 RAO 6637.9 VEL [1.393 PTH 6.45 VHP 2.928 DPA -28.37 RAP 312.99 (CC ].1596

L-| TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2462.81 -5.54 64.84 171.96 137.33 14 11 7 1462.8 12.82 49.01

2271.33 -1.06 51.89 176.26 130.29 15 19 55 1271.3 14.86 33.66

]999.83 3.58 33.39 [79.77 [23,99 16 47 44 999.8 17.00 ]3.15

1650.19 7.71 9.39 182.31 118.94 [8 35 38 650.2 ]8.9] 347.62

1313.60 9.62 345.65 183.33 ]16.72 20 12 23 313.6 19.80 323.25

1124.66 7.71 330.75 182.3] 118.94 21 7 44 124.7 18.9] 308.99

]046.65 3.58 322.31 179.77 [23.99 21 31 18 46.7 17.00 302.07

DIFFERENT ]AL CCRRECTIONS

TOE -.2742 TRA -.3380 TC3-2.7218 SAU .3697

RDE -.2772 RRA .1218 RC3 -.8485 FAU .25922

FD[ -.6937 FRA 1.0497 FC-23.13?0 BSP 2755

80( .3899 ERA .3595 BC3 2.8510 FSP 217[

LAUNCH DATE JUN 6 197]

HELIOCENTRIC CCNIC

RL 151.80 LAL .OO LOL 254.66 VL 32.097 GAL

RP 214.24 LAP -.82 LOP 29.67 VP 22.818 GAP

RC 145.138 GL -9.]4 GP -8.77 ZAL 62.29 ZAP

PLANETOCENTRIC CONIC

C3 9.819 VHL 3.10i

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT [897.2 ]DR 774.9 883 1263.5 ST 2T.4 8R 25.8 S] ]8.9

RRT .6692 RRF .7780 RTF .8511 CRT .8607 CRS -.9170 CST -.6547

SGS 2049.4 R23 ,2058 R13 ,8714 LSA 39.6 MSA 13.7 SSA 3.?

8G[ 1973,2 SG2 555,T THA 19.63 EL[ 36.3 EL2 9.9 ALF 43,02

FLIGHT TINE 182.00 ARRIVAL DATE DEC 5 1971

DISTANCE 424.646

2.99 AZL 90.$8 HCA 135.0[ SMA

5.52 AZP 89.38 TAL 19.31 TAP

97.12 ETS 180.70 ZAE 139.55 ETE

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

SO.C0 ]3 29 27 2470.37 -5.92

60.00 14 40 39 2281.04 -1.49

70.00 16 11 45 2013,17 3.07

80.00 18 ! 36 1869,37 7.07

90.00 ]9 44 34 1337.30 8.89

tOO.DO 20 44 28 ]]43.84 7.07

liD.D0 21 11 12 1059.99 3.0?

DIFFERENTIAL CCRRECTIONS

TDE -.2797 TRA -.3302 TC3-2.967| |AU .3983

ROE ".2702 RRA ,[231RC3 -.8895 FAU ,28195

FDE -.8481FRA ].096S FC-23.5506 85P 3005

8DE .]882 BRA .3521 6C3 3.0976 FSP 2201

LAUNCH DATE JUN 6 197]

EARTH TO MARS

184.76 ECC .18563 INC .6804 Vl 29.350

154.32 RCA [50.46 APO 219.06 V2 25.62?

191.]8 ZAC 92.62 (TC 275.]9 LVI 6.34

DLA -24.57 RAL 322.03 RAD 8637.8 VEL 11.389 PTH 6.44 VHP 2.9[0 DPA -28.79 RAP 312.21ECC I.t583

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

83.16 172.18 157.29 14 10 38 [470.4 12.44 49.]5

52.36 176.40 130.28 15 18 40 [281.0 ]4.45 ]4.16

54.09 t79.86 124.03 ]6 45 16 1013.2 16.54 13.91

10.46 162.33 119.08 18 29 28 669.4 18.39 ]48.82

547.01 183.30 216.96 20 6 51 337.3 19.23 ]24.75

331.85 182.35 119.08 21 3 32 143.8 t8.39 ]tO.t7

323.01 179.86 124.03 21 28 52 60.0 ]6.54 ]02.0]

MID-COURSE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

]ST 2025.4 SGR 785.3 8G5 1280.9 ST 27.0 SR 25.] S[ 18.1

RRT ,6942 RRF ,7815 RTF ,_v6| CRT .8852 ere -.SUOe C$! -._SZU

3GB 2172.3 R25 .1988 Rt3 .8635 LSA 39.| NSA 13.7 8SA 3.8

St! 2103.0 882 544.4 THA 19,|8 ELI 36.3 EL2 9.7 ALF 41.86

FLIGHT TIME IR4.0O ARRIVAL DATE DEC T 1971

DIGTANCE 420.847 EARTH TO WARS

32.099 GAL 2.94 AZL 90.85 HC& 136.19 #HA 184.7R ECC ,1555[ INC .8472 VI 29.350

22.700 GAP 5.35 AZP 69,3g TAL 19.00 TAP 135,ti RCA tSO.S[ APO 21i.D6 v2 25.5Rt

$2.73 ZAP 95.20 ET5 180.39 ZAE [57.57 EYE 190.73 ZAC 92.47 ETC 275.01LVI -5.89

HELIOCENTRIC CC441C

RL 181.80 LAL .DD LQ4. 254.SS VL

RP 2[4.55 LAP -.59 LOP 3D.8| VP

RC t47.555 GL -8.83 GP "6.99 ZAL

PLANETOCENTRIC CONIC

C3 9.54] VHL 3,089

LNCH AZNTM LNCN TIME

]0.00 13 28 49

60.00 14 39 10

70,00 16 9 2

80.0D 17 57 4

90.OO 19 38 45

tO0.O0 20 39 $6

110.00 21 8 29

OIFF(RENTIAL CCRRECTION$

TO( -.2819 TRA -.3214 TC3-3,2174 SAU .4272

RDE -.2629 RRA .1259 RC3 -.9301FAU .26343

FD( -.5916 FRA 1.]304 FC-23.9036 BSP 3298

BD[ .3855 BRA .3452 BC3 3.349[ FRP 2226

OLA -24,12 RAL 322,40 RAD 6637,8 VEL 11.386 FTH

L'I TINE 1NJ LAT INJ LONG INJ RT A$C

2478.46 -6.32 65,51 [72.3T

2291.35 -!,g5 52.85 [?6,57

2027.]4 2.34 34.82 179.97

1689.03 6.42 [1.59 182.37

1361.1[ 8.[5 348.]7 183.30

1163.50 S.42 332,g2 182,37

1073.96 2*54 323.74 [79.97

MID-COURSE EXECUTION ACCURACY

$GT 2[56.6 SGR 795.9 SG3 1295.2

RRT .7166 RRF .8062 RTF .8?84

SGS 2298.7 R23 .1937 R13 ,8934

SG[ 2235.5 SG2 535.5 THA 15.74

G.44 VHP 2.895 DPA -29,20 RAP 3tl.45 £CC t.]570

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT l_J 2 LONG

]37.25 14 10 7 1478.5 ]2.04 49.?0

130.28 15 17 22 [291.3 14,02 34.89

124.07 ]6 42 49 102T.1 16.06 14.71

]19.22 18 25 13 689.0 ]?.84 ]50.01

11?,1T 20 1 26 361.1 18.64 326.25

119.22 20 59 20 163.5 17.84 31].38

124.07 21 26 23 74.0 16.06 303.63

ORBIT O(TERNINATION ACCURACY

ST 28.1SR 24.7 SS 17.2

CRT .8687 CR$ -.8780 CST -.5990

LSA 38.6 NSA 13.B SSA 3.8

EL1 36.2 EL2 9.5 ALF 40.78

IT30



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE JUN 4 IIYI

NELIC_ENTRIC CONIC

RL 151.80 LAL .00

RP 114.88 LAP *.55

RC 148.948 GL -8.SD

PLAMETOCENTRIC CONIC

C3 9,48i VHL 3.077

LMCM AZMTH LNCN T|ME

SO.00 13 28 9

80.00 14 37 3R

TO.DO 16 I 15

80.00 17 52 31

90.DO 19 32 59

tOO.OO 20 35 28

!10.00 21 5 41

PLIGHT TIRE 186.00 ARRIVAL OATE 0(C 9 18?1

DIRT4NC[ 433.040 EARTH TO MARS

LOt. 234.18 VL 32.101 GAL t.09 AZL 90.81 MCA 13?,38 8HA 184,82 [CC .18543 INC .R125 Vl 2R.350

LOP 32.03 VP 22,742 GAP S,18 AZP 89,40 TAL 18,$9 TAP 116.03 RCA 150,55 APO 21R.OR V2 2S.314

GP "9,22 2AL $3.19 tAP 93.31 278 t80.00 ZAE 135.61 ETE 190,30 2At 82.31 [TC 274.84 LVI -S.44

OLA "23,66 RAL 322.79 RAO i637.8 VEL 11.383 PTH 8.44 VHP 2.883 OPA "29.61 RAP 310.71 ECC 1.183R

L-| TIME |NJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIM( PO CRT TIM INJ 2 LAT INJ 2 LONG

2407.09 -I.TI QI.87 172.10 137.21 14 9 36 1487.1 11,82 10.04

2302.25 -2.43 53,37 176.75 130.24 15 16 1 1302.3 13.56 35,24

2041.75 1.98 35.55 180.09 124.10 16 40 17 1041.7 15.55 15.S4

1709.t7 3.75 12,67 182.43 119.35 18 21 O ?DR.2 17.27 351.R3

1385.11 ?,40 349.T4 183.33 117.37 19 56 S 385.1 18.03 327.74

1183.65 S.?l 334.04 182.43 119.35 20 55 6 183.6 17.27 312.60

1088.56 1.98 324.50 t80.09 124.10 2| 23 SO 88.6 13.55 304,46

DIFFERENT IAL CORRECTIONS

TOE -.2838 TRA -.3121TC3-3.4721BAU .4563

ROE -.2558 RRA .1279 RC3 ".g?2l FAU .26508

FOE -.5384 FRA 1.1950 FC-24,2440 Blip 3519

BDE .3816 BMA .3373 Be3 3,8057 F3P 2241

LAUNCH DATE JUN 6 1971

HELIC(ENTRIC CONIC

RL 151.80 LAL .DO LOL 254,66 VL 32.104 GAL

RP 213.21 LAP -,31 LOP 33.20 VP 22.704 GAP

RC 152.438 GL -8.15 GP -9.45 ZAL 63.67 tAP

PLANETOC(NTRIC CONIC

C3 9.394 VHL 3.065

LNCH AZMTM LNCH TIME

50.00 13 27 25

80.00 14 36 3

70.00 16 3 23

40.00 17 47 56

9O.OD 19 27 17

tOO.OR 20 30 46

llO*DO 21 2 SO

MID-COURSE EXECUTION ACCURACY (_B|T DETERMINATION ACCURACY

3GT 2290.4 SGR 807,5 SG3 1308.8 ST 28.2 8R 24.1 68 IS.4

RRT .7579 RRF .8204 RTF .6895 CRT .8714 CR8 -.8523 CIT -.5632

808 2421.6 R23 .1886 R13 .9026 L8A 38.0 NSA 13.8 S84 3.9

801 2370.8 SG2 526.6 THA 15.36 ELI 36.0 EL2 9.3 ALF 39.80

FLIGHT TIM1[ 188.00 ARRIVAL DATE DEC 11 IlYl

DISTANCE 437.249 EARTH TO N4R$

2.84 AZL 90.78 HCA 138.53 3MA 184.87 ECC .18539 INC ,7764 Vl 29.350

5.01 AZP 89.42 TAL 18.35 TAP 156.88 RCA 150.59 APO 219.14 V2 25.510

91.44 ETS 179.76 ZAE 133.66 [TE 189.89 ZAC 92.15 [TC 274.68 LVI -4.86

DLA -23.18 RAL 323.18 RAD 8637,7 VEL 11.380 PTH 6.43 VHP 2.873 OPA -30.01 RAP 309.99 [CC 1.1546

L-| TIME INJ LAT ZNJ LONG INJ RT AlE ]NJ AZNTH INJ TIME PO CRT TIN |NJ 2 LAT INJ 2 LONG

2496.28 -7.21 68.26 172,85 137.16 14 9 2 1496,3 !1.17 50,48

2313.78 -2.93 53.92 176.95 130.21 15 14 36 1313.8 13.07 35,83

2057.00 1.40 36.38 180.23 124.13 16 37 40 10S7.0 15.01 16,40

1729.82 5.06 13.81 182.51 119.46 18 16 46 729.8 16.68 352.48

1406,35 6,64 351,11 183.37 117.55 19 50 47 409.4 17.40 329.24

1204.29 5.06 335.18 182.51 119.46 20 50 52 204.3 16.68 313.85

!103.82 1.40 325,30 180.23 124.13 21 21 13 103.8 15.02 305.32

DIFFERENT|AL CC:RRECTION8

TOE -.2821 TRA ".3012 TC3-3.7268 6AU .4853

ROE ",2494 RRA .1284 RC3-1.0217 FAU .26777

FOE -.5143 FRA 1.2060 FC-24.6785 BSP 370S

BD[ .3771 ERA .3274 8C3 3.8841 FIP 2213

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

RL 151.80 LAL .O0 LOL 234.88 VL 32.107 GAL

RP 215.54 L4P -.48 LOP 34.37 VP 22.867 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 2423.4 SG_ 823.4 $05 1326.8 8T 28.2 8R 23.7 66 16.O

RRT .7604 RRF .8355 RTF .9020 CRT .8748 CR8 -,8409 C8T -.5348

500 2559.4 R23 .1798 R13 .9154 LSA 37.5 MSA 13.7 SSA 4,0

IG1 2105.7 882 516.9 THA 15.11 EL! 35.7 EL2 g.l ALF 3R.31

FLIGHT TIME 190.00 ARRIVAL DATE DEC 13 IR71

O|6TANC[ 441.448 EARTH TO MAR8

2.79 AZL 90.74 HCA 139.70 IMA 184.82 ECC .18559 INC .?3OR Vl 29.310

4.65 AZP 89.44 TAL 18.01 TAP 157,71 RCA 150.64 APO 219,20 V2 21.480

189.51 ZAC 91.97 ETC 274.52 LVI -4.55RC 154.904 GL -?.7R

PLANETOCENTRIC CONIC

C3 9.325 VHL 3,0S4

LNCM AZMTM LMCH TIME

SO.DO 13 28 40

40.00 14 34 23

TO.DO 18 0 27

RO.OO IT 43 18

90.00 16 21 37

I00,00 20 28 10

l_O.OO 20 S8 53

GP -g. Rg ZAL 84.18 tAP 89.62 2T8 179.44 ZAE 131.74 ET£

DLA "22.64 RAL 323.81 flkO 8837.7 VEL 11.377 PTH 6,43 VNP 2.887 OPA "30.40 RAP 309.31 ECC 1.1535

L-] TIME INJ LAT 1NJ LONG INJ RT ABE |NJ A2NTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2506.07 -7.70 68.60 173.12 137.10 14 8 28 1506.1 10.66 50.11

2325.80 -3.47 54.51 177.18 t30.18 15 13 9 1326,0 12,53 38.44

2072.80 .TR 37.21 100.40 124.19 18 33 O 10?3.0 14.45 1T.29

1731,0R 4.31 14,99 182.61 118.57 18 12 28 711.1 18.04 3|3.TS

1434.00 S.16 392.50 125.45 tl7.71 IS 41 31 414.0 18.71 330,T|

IIIS.Sl 4.3S 336,32 102,61 Ill. S7 20 48 36 I2S.I 16.06 3IS.It

t118.80 ,70 326,13 180.40 ||4,|S 21 18 33 116.6 14.41 SR8.tt

DIFFERENT IAL CO_RECTIONI

TOE -.263R TRA -.El2| TC3"3,RtT2 iAU .Ill4

RO2 ",|3ii RIA ,I)3i RC)-1,03|) PAU .|Ill0

POE ".ARt0 rRA 1.31|8 rC-24.i484 |JR 4040

lO[ .3T03 IRA .3212 |C) 4.1339 rlp 2281

RID-COUR8[ EX[CUTiON ACCURACY ORBIT D[TERRINATZON ACCURACY

IGT 2168o5 IGR i2I,T )G) 13||,4 8T 20.3 IR 22.6 88 14.4

RRT .7729 RRF 08454 RTF ._,41 CRT .1732 Eli ".7814 Cl! ".4Ill

8GI EllS,8 R23 ,I811 RI3 .6150 LIA 18.3 Nlk 14.1 Ilk 4.0

3Gt 2610.3 682 SOt,? TNA 14.Sl ELl IS.| ELI 0.9 ALr 3i. OO

LAUNCH OATE JUN 8 18TI FLIGNT TIME 112.00 ARRIVAL DATE D2C 15 1971

HELIOCENTRIC CONIC

RL I11.80 LAL .00 LOL 254.88 VL

RP ItS.IT LAP ",44 LC_ )S,I3 vr

RC 157.3R) Gk "?.30 GP -9,83 2AL

rLANET¢_ENTR|C CONIC

C3 9.260 VHk 3.04)

LNCM AZMTN LNCH TIME

50.00 13 25 51

80.00 14 32 39

70.00 15 57 25

80.00 17 38 37

90.00 19 15 56

100.00 20 21 29

110.00 20 56 81

OIFFER[NTIAL CCRRECTIONS

TOE -.2804 TRA -.2811 TC3-4.2650 6AU ,5411

RDE -,230! RRA .1362 RC3-1.0939 FAU .26547

FOE -.3211 FRA 1.3889 FC-24.8201 BIP 4306

602 .3627 BRA ,3123 BC3 4.4031 FIP 2286

OISTANC[ 441.141 EARTH TO NAN8

3|,111GAL 2.?4 AZL 20.T0 HCA 140.|T SMA 184,01 [CC ,18143 INC .8892 VI 22.350

21,t30 RAP 4,62 AZP 89,46 TAL I?.RS TAP 158,12 RCA I10.88 APO 218.28 V2 25,443

64,?0 ZAP 2?.83 IT& I79.10 ZAE 129.84 [TE 189.14 ZAC 81,78 [T¢ 2?4,39 LVI -4,11

OLA -22,02 RAL 324.04 RAO 6637,T V[L 11,3T4 rTH 6.43 VHP 2.883 OPA *30.80 RAP 308.85 [CC 1.1824

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LOMG

2516.47 -8,22 87,12 173.40 13T.03 14 7 48 1116,$ 10.17 51,31

2338.84 -4.03 $5.12 177.41 130.13 15 11 38 1338.8 12.00 3?.09

2088.64 .11 38.08 180,58 124.15 16 32 15 1089.6 13.88 18.22

1772.91 3.81 18,19 182.73 119.66 18 8 10 772.9 IS.42 355.05

145g,Dl 5,07 353.81 183.54 117.86 19 40 15 459.0 16.07 332.28

1247.38 3.61 337.56 182.73 ]18.66 20 42 17 247,4 15.42 316.42

1136.46 .18 32T.00 180,58 124,15 21 15 48 136,5 13.86 307.14

NID-COURSE EXECUTION ACCURACY ORD]T OETERN|NATION ACCURACY

$GT 2?09.? SGR 841.1SG3 1327.9 ST 28.0 SR 22.1SS 13.9

RRT .7882 RRF .8574 RTF .g114 CRT .8729 CRS -,8863 CST -.3382

$GB 2837.2 R23 .1833 R13 .9207 LSA 35.3 MSA 14.1SSA 4.1

SGI 27g2.6 SG2 501.2 THA 14,23 ELI 34.6 EL2 8.T ALF 37.29
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHEN DATE JUH 6 1571

HELIOCENTRIC C¢_41C

RL 19t.lO LAL .O0

RP 21G.21 LAP -.40

R¢ 159.881GL -6,$8

PLAMETQCENTRIC CONIC

C3 9.19? VHL 3.035

LNCH A2NTH LMCM TIRE

SO.DO 13 _4 59

60.00 14 30 45

TO.OO 15 54 17

80.DO 17 33 $2

90.00 19 10 15

100.00 20 19 44

110.00 20 53 43

FLIGHT T|N[ 104.00 ARRIVAL DATE DEC tY IsYl

OI8TANC[ 449.843 [ARTN TO MARS

LOt. |54.6l YL 3|,11| GAL E.68 AZL 90.68 HCA 142,08 8MA 18S.O8 ECC .10S51 INC .887T VI 20.350

LOP 88.i8 VP _t,594 GAP 4.53 AZP 89,48 TAL t?,28 TAP 189.$1 RCA 150,75 APO 219,38 V2 25.405

GP -|0,18 ZAL 6J,25 _AP 88.07 ET8 |TS,T5 ZAE 127.98 [TE 188,78 ZAC 91,59 ETC 274.21LVI -S.67

OLA "21,82 RAL 824.48 lAD 213T,6 VEL 1|.3?1PTN 6,42 VHP 2.86Z DPA -31.19 RAP $08.03 ECC 1,1514

L-| TIME IN[ LAT INJ LONG IN[ RT ASC IN[ AZMTH IN[ TIME PO CST TIN IMJ 2 LAT IN[ 2 LONG

_527.50 -8,77 67.59 173.70 136.95 14 7 6 1527.5 9.62 SI.RS

2552.40 -4.63 58,78 177,66 [30.08 13 10 2 1352,4 !1.43 37.7T

210T,04 -.52 38.99 180.77 124.15 18 29 24 1107.0 13.24 19.19

I795.34 2.86 17.43 182,87 119.73 18 3 48 795.3 14.74 398.38

1484.49 4.26 355.34 t83.65 117.98 19 34 59 484.5 15.37 333.02

1269.83 2,88 $38.80 182.87 119.73 20 3? 54 269.8 14.74 317.75

1155,86 -.52 327.91 180.77 124.15 21 12 S? t85.9 13.24 308.10

D|FFER[NT! AL CCNRECTION6

TOE -.2755 TRA -._889 TC3-4.$382 8AU .874R

ROE ".2208 RRA .1394 RC3-1,1355 FAU .28476

FOE -.2396 FRA 1.4158 FC-24.9214 |SP 45?1

BD[ .3531 eRA .3029 6C3 4.6751 FSP 2289

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2852.S 3GR 853.5 $63 [350.0 ST 27.8 8R 21,S 88 13.3

RRT .8038 RRF .8686 RTF ,9166 CRT .8712 CR8 -.5927 CIT -.2222

888 2977.3 R23 .1633 RI3 .9250 LSA 34.2 HSA 14.S SSA 4.2

SO1 2936.1 $62 493.3 THA 13,92 EL! 33.8 EL2 6.S ALF 36.66

LAliNCH OAT[ JUN 6 1971 FLIGHT TIME 196.00

HELIOCENTRIC COMIC

RL 151.80 LAL .DO

RP 216.56 LAP -.37

RC 162.390 GL -6.54

PLANETOCENTRIC CONIC

C3 9.138 VHL 3.023

LNCH AZNTH LNCH TIME

50.00 13 24 2

60.00 14 28 54

70.00 15 51 2

80.00 17 29 5

90.00 19 4 32

100.90 20 11 54

II0.00 20 80 29

DIFFERENT IAL C_RECTION8

TOE -.2885 TRA -.2588 TC3-4.SDS2 BAD .6044

ROE -.2113 RRA .1426 RC3-1.1782 FAU .2634|

FOE -.1553 FRA 1.4676 FC-24.9560 83P 4846

ODE .3417 eRA .2932 0C3 4.9470 FSP 2294

ARRIVAL DATE DEC 19 1971

DISTANCE 454.038 EARTH TO MARS

LOt. 254.66 VL 32.120 GAL 2.62 AZL 90.61 HCA 145.19 SNA 185.14 [CC .18563 INC .6146 Vl 29.350

LOP 37,85 VP 22.558 GAP 4,38 AZP 89.51 TAL 16.90 TAP 160,09 RCA 130.?T APO 219.51 V2 25.366

GP -10.43 ZAL 65.82 ZAP 84,36 [T$ [78.40 ZAE 126,11 ETE 188,45 ZA¢ 91.38 ETC 274.07 LVI -3.23

LAUNCH DATE JUN 6 1971

DLA -20.91RAL 324.93 RAO 6637.6 VEL 11.368 PTN 6.42 VHP 2.863 DPA -31.58 RAP 307.45 ECC 1.1504

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIN |NJ 2 LATINJ 2 LONG

2539.21 -9.35 68.10 174.02 156.87 14 6 21 1539.2 9.04 52.34

2366.?0 -5.25 56.46 177.92 130.01 15 8 20 1366.7 10.81 38.48

2125.21 -1.21 39.94 180.98 124.13 16 26 28 1125.2 12.59 20.19

1810.49 2.07 18.70 183.03 119.79 17 59 21 818.5 14.04 357.74

1510.5[ 3.43 356.80 183.78 118.09 19 29 42 510.5 14.64 33S.39

1292.97 2.07 $40.07 185.03 !19.79 20 33 27 2g3.0 14.04 319.11

[172.03 -!.21 328.86 180.g8 [24.|3 21 lO I 172.0 12.59 $09.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2994.8 3DR 865.9 SG3 t329,0 ST 27.0 SR 20.5 $$ 12.9

RRT .8172 RRF .8791RTF .9212 CRT .8681CR6 -.4788 CST -.0887

8GB 5117.5 R25 .[838 R[3 .9289 LSA S3.O NSA 14.4 SSA 4.3

SGI 5079.S SG2 485.4 THA 13.64 ELI 32.8 EL2 6.4 ALF 38.16

FLIGHT TIME 198.00 ARRIVAL DATE DEC 21 1971

HELIOCENTRIC CCNIC DISTANCE 458.232

RL 151.80 LAL .DO LOL 254.69 VL 32.126 GAL 2.57 AZL 90.57 HCA 144.34

RP 216.91 LAP -.33 LOP 59.01 VP 22.522 GAP 4.23 AZP 89.54 TAL 16.51

RC 164.912 GL -8.07 GP -|O.7O ZAL 66.40 ZAP 82.69 ETS 178.03 ZAE 124.30

PL4NETOCENTRIC CONIC

C3 8.082 VHL 3.014 DLA -20,27 RAL $25.38 RAD 6637.6 VEL 11,366 PTH 8,42 VNP

LNCH AZMTH LNCH TIME L-! TIME IN[ LAT IN[ LONG IN[ RT ASC IN[ AZMTH IN[

50.00 13 22 59 2551.63 -9.97 68.63 174.34 136.77 14 5 31

60.00 14 28 51 2381.78 -S.91 57.19 178.20 129.94 15 6 33

70.00 15 47 40 2144.20 -1.94 40.93 181.21 124.11 16 23 25

80.00 17 24 ? 1842.36 1.27 20.0[ 183.21 119.83 17 54 49

90.00 18 58 44 1537.13 2.57 358,29 183,93 118.17 19 24 22

IO0.O0 20 8 59 1316.84 1.27 341.38 185.21 119.83 20 25 56

110.00 20 47 7 1191.02 -1.94 329.85 181.21 124.11 21 6 58

DIFFERENTIAL CC_RECTION3 MID-COURSE EXECUTION ACCURACY

TDE -.2595 TRA -.2432 TC3-S.OT72 8AU .6339 SGT 3138.6 5GR 879.0 383 1325.6

ROE -.2014 RR4 .1460 RCS-I.2175 FAU .25165 RRT .8296 RRF .8890 RTF ._.50

FOE -.06Y5 FRA 1.5178 FC-24.9423 8SP 5113 $GB 3259.3 R23 .1851RI3 .9321

8DE .3285 eRA .2857 8C3 5,2211 FSP 2290 661 3224.1 382 477.8 THA 13.38

LAUNCH D4TE JUN 6 1971 FLIGHT TIME 200.00

EARTH TO MARS

6NA 185.23 ECC .18578 INC .5689 Vt 29.350

TAP 160,85 RCA ISD.82 APO 219.64 V2 25.32T

ETE 188.12 ZAC 91.16 ETC 273.94 LVI -2.79

HELIOCENTRIC CONIC

RL 151.80 L4L .DO

RP 217.28 LAP -.30

RC 16T.446 GL -5.57

PLANETOCENTRIC CONIC

C3 g.028 VHL 3.005

LNCH AZMTN LNCH TIME

50.00 13 21 51

60.00 14 24 42

TO.DO 15 44 10

80.00 IT 19 4

gO.DO 18 52 52

tOO.D0 20 I 56

llO.OO 20 43 36

2.866 DPA -31.9T RAP 306.90 ECC 1.1495

TIME PO CST TIM IN[ 2 LAT IN[ 2 LONG

1551.6 8.42 52.67

1381.8 10.17 39.22

1144.2 li.go 21.2S

842.4 13.31 359.13

537.1 13.89 336.98

$16.8 13.31 320.50

191.0 11.90 310.15

ORBIT DETERMINATIOn ACCURACY

ST 26.2 3R 15.7 S3 12.8

CRY .8633 CRI -.3480 C|v .uses

LSA 31.7 MSA 14.5 SSA 4.5

ELl 31.7 EL2 8.2 4LF 35.76

ARRIVAL DATE DEC 23 lg?t

DISTANCE 482.424 EARTM TO MARS

LOL 254.66 VL 32.152 GAL 2.Sl AZL 80.5_ HCA 149.48 8MA 105.$3 [CO .10956 INC .5208 V! 28,350

LOP 40.18 VP _2.488 GAP 4.08 AZP 89.57 TAL 18.11 TAP 161,60 RCA 150.87 APO 219.7R V2 25.288

GP -10.g8 ZAL G?.Ol ZAP 81,06 ET3 177.66 ZAE 122.51 ETE 107.01 ZAC g0.92 ETC 2T3.02 LVl *2.36

DIFFERENT|AL CO_RECTION6

TD[ -.248D TRA -.2293 TC3-5.3504 BAU .6635

RDE -.1910 RRA .1498 RC3-1.2603 FAU .25967

FDE .0241 FRA 1.5861 FC-24.8984 BSP 5383

ODE .313D eRA .2737 8C3 5.4968 F3P 2283

OLA -lg.sg RAL 325,84 RAD 663T,5 VEL 11.364 PTH 6,42 VHP 2.871DPA -32.35 NAP 306.39 ECC 1.1486

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 L4T INJ 2 LONG

2564.79 -10.62 69.20 174.68 136.86 14 4 36 1564.8 ?.76 55.43

2397,68 -6.61 $7.g6 178.50 129.85 15 4 39 1397.T 9.48 40.01

2164,05 -2.69 41.9T 181,45 124.06 16 20 14 1164.1 !1.18 22.31

18G7.03 ,43 21.36 183.40 119.85 17 SO 11 86T.0 12.54 .56

1564.45 1.69 359.82 184.10 |!8.23 19 18 5T 564.4 13.10 338.59

1341.50 .43 342.73 183.40 11g.8§ 20 24 18 341.5 12.54 32].g3

1210.87 -2.69 530.88 181.45 124.06 21 3 4T 210.9 11.18 311.23

NIO-COURGE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3283.0 3DR 895.2 $63 132|.5 ST 25.1 3R 18.8 85 13.1

RRT .8413 RRF .8985 RTF .9284 CRT .8564 CR3 -.2016 CST .20gT

SGB 3402.3 R23 .1868 R13 .g3so LSA 30.3 MeA 14.6 $SA 4.6

SG1 536g.8 SG2 470.4 THA [3.15 ELI 30.3 EL2 8.0 ALF 35.54

IT32



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, i971)

LAUNCH DATE JUN R IR?I

HELIOCENTRIC CONIC

RL 181,90 LAL ,00

RP 217.61 LAP -.26

RC 168.982 G_. -5.04

PLANETOCENTRIE CONIC

C3 8.980 VHL 2.897

LNCH AZNTH LNCH TINE

SO.D0 13 20 37

60.00 14 22 24

?0.00 15 40 30

60.00 17 13 53

90.00 18 46 54

100.00 19 S6 45

110.00 20 39 57

FLIGHT TIN( 202.00 ARRIVAL DATE DEC 25 1871

OISTAHC[ 486.613 EARTH TO MAR8

L04. 2R4.66 VL 32,18R GAL E,4S AZL 90.4T NCA 148.64 SNA |8S.43 ECC .10617 INC .4698 V] 26.$50

LOP 41.SO VP 22,481 GAP 3.93 AZP 69.61 TAL IS.?! TAP 162,34 RCA 150.91 APO 21R.96 V2 25.249

GP -!1.27 ZAL 67.64 ZAP _.47 [TS |77,27 ZAE 120.7§ (TE 167.81 ZAC SO.DR ETC 273.78 LVI -].92

DLA -16.07 RAL 326.30 RAD 6637.5 VEL !1.362 PTH 6.41VHP Z.6?8 DPA -32.75 RAP 305.93 ECC 1.1474

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

287R.76 -!!.31 69.81 |78,04 136.53 14 3 38 |§76.8 7.07 54.02

2414.45 -7.34 58.77 178.80 129.74 IS 2 36 1414.5 2.75 40.83

2184.83 -3.48 43.05 181,71 124.00 16 16 55 ]184.8 ]0.42 23.44

1892.56 -.44 22.77 183.61 ]19.85 17 45 26 892.6 11.74 2.03

1592.53 .78 1.38 184.29 t]8.27 19 13 26 592.8 12.27 $40,2S

1367.03 -.44 344.13 183.61 119.85 20 19 32 367.0 11.74 323.40

1281.69 -3,48 331.97 181.71 124.00 21 0 28 231.6 10.42 3]2.38

DIFFERENT ] AL CCRRECTION8

TOE -.2339 TRA ".2131 TC3-5.6239 BAU .6931

ROE -.1802 RRA .1332 RC3-1.3038 FAU .25732

FOE .ll?S FRA 1.6]]4 FC'24.RD?S BSP 5643

DOE .2982 ERA .2641 8C3 5.7730 FSP 226R

MID-COURSE EXECUTION ACCURACY C_81T DETERMINATION ACCURACY

ROT 3427.8 8GR g08.4 803 1318.2 8T 23.8 8R ]7.9 Ss 13.6

RRT .8521RRF .9075 RTF .9314 CRT .6467 CRS -.0606 CST .3498

SGB 3546.1 R23 .|893 RI3 .9376 LSA 28.9 NSA 14.6 SSA 4.8

$G1 3515.7 802 463.5 THA 12.95 ELI 28.7 EL2 7.9 ALF 35.50

LAUNCH DATE JUN 6 lgTI FLIGHT TIN[ 204.00

HELIOCENTRIC CONIC

RL 151.80 LAL .DO LOI. 254.86 VL 32.145 GAL

RP 2]?.9? LAP -.22 LOP 42.44 VP 22.416 GAP

RC 172.847 _d. -4.48 GP -11.56 ZAL 68.29 ZAP

PLANETOCENTRIC CONIC

C3 8.934 VHL 2.989

ARRIVAL DATE DEC 27 1971

LNCM AZNTH LNCH TIME L-| TIN[ 1NJ LAT

5D.OO 13 lg 14 2593.5R -12.04

60.00 14 19 57 2432.16 -8.]1

?O.OD 15 36 40 2206.58 -4.31

90.00 17 9 33 1919.03 -1.35

90.00 18 40 47 1621.49 -.13

100.00 ]9 51 25 1393.50 -1.33

110.00 20 36 ? ]253.40 -4.31

DIFFERENTIAL CCRRECT]ONS

TOE -.2169 TRA -.200| TC3-5.8943 BAU .7222

ROE -.1686 RRA .187] RC3-1.3474 FAU .28448

FOE .2147 FRA 1.R549 FC-24,6559 6IF 5920

ODE .2749 8RA .2544 BC3 6.0463 FRP 2287

DISTANCE 470.800 [ARTM TO MARS

2.39 AZL 90.42 HCA 147.78 8MA 185.5§ ECC .18642 INC .4163 V| 29.880

3. ?S kip 89.65 TAL 13.29 TAP 163,07 RCA 150.96 AlSO 220,13 V2 28.209

77.93 ET8 176,86 ZAE 119.03 ETE 167.22 2AC 90.39 ETC 273.60 LVI -1.48

DLA -18.12 RAL 326.76 RAD 6637.3 VEL 11.360 PTH 6.4] VHP 2.807 DPA -38.]4 RAP 308.81ECC 1.1470

INJ LONG INJ RT ARC INJ AZNTH INJ TIME fro CST TIN INJ 2 LAT INJ 2 LONG

70.46 175.40 136.39 14 2 28 1593.6 6.33 54.6S

59.64 179.13 129.61 15 0 29 1432.2 7.99 41.70

44.19 181.98 123.91 16 13 27 1206.6 9.61 24.61

24.22 183.83 119.83 17 40 32 919.0 10.90 3.58

3.00 184.49 118.28 19 7 49 62].8 11.41 341.94

345.59 183.83 119.83 20 14 36 393.5 10.90 824.92

333.11 181.98 123.91 20 57 O 253.4 9.61 3]3.53

MID-COURSE EXECUTiON ACCURACY C_BIT DETERMINATION ACCURACY

SOT 3571.0 SGR 924.1 863 1306.2 ST 22.3 SR 16.9 $8 14.6

RRT .8821 RRF .9160 RTF .9339 CRT .6333 CRS .0691 CST .4711

]GO 3688.6 R23 .1922 RI3 .9397 LSA 27.5 NSA 14.6 SSA 8.0

801 3680.2 802 456.8 THA 12.76 ELI 26.9 EL2 7.6 4LF 35.72

LAUNCH DATE JUN 6 1971 FLIGHT TIM_ 206.00 ARRIVAL DATE DEC 29 1971

HELIOCENTRIC CONIC DISTANCE 474.284 EARTN TO MARS

RL 151.60 LAL .DO LOL 284.R6 VL S2.ISE GAL 2.32 AZL 90.86 HCA 148.92 SNA 168,SR ECC .16669 INC .3888 Vl 29.3S0

RP 218.33 LAP 0.|9 LOP 48.58 VP 22.381 GAP 3.84 AZP 89,69 TAL 14.66 TAP 163.78 RCA t|1.00 APO 220.32 V2 25.1S9

RC 175.114 GL -],IT GP -11.90 ZAL 66.95 ZAP 76.44 ETS 176.45 ZAE !!7.33 ET[ ]68.94 ZAC 90.10 [TC 273.50 LVI "].08

PLANETOCENTRIC CONIC

C3 8.893 VHL 2.982 DLA -17.82 RAL 327.28 RAD 6637.5 VEL ]1.358 PTH 6.41 VHF 2,899 DPk °33.55 RAP 305.13 ECC 1.1464

LNCH AZNTH LNCH TIME L'I TIME |NJ LAT |NJ LONG ]NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5O.OO 13 17 44 2609.32 -12,82 71,13 175.78 136.22 14 I 13 1609.3 5.54 55.32

90.00 14 ]7 19 2430.87 -S.92 60.53 179.46 129.47 14 38 10 1450.9 7.17 42.61

TO.DO 15 32 39 2229.40 -$.18 45.39 182.26 123.81 |S g 48 1229.4 8.?7 25.83

DO.DO 17 3 2 1044.83 -2.26 25.73 184.07 119.70 17 35 2R 846.5 10.02 5.11

90.00 18 34 3] 1651.40 -1,11 4.67 184.71 118.26 19 2 2 651,4 10.31 343.D?

IOO.OO 19 45 14 1421,00 "2,26 347.10 184.07 119.78 20 8 35 421.0 10.02 32R.4|

llO.O0 EO 32 8 ]271.22 -5.18 334.31 Ill. El 123.81 lO S3 E! 276.E 8.YY 314.?S

DIFFERENTIAL CCMRECTION8

TOE -.1970 TRA -.1047 TC3-i.li|i |AU .TSLS

ROE -.lS?O RR4 .1112 lCS-i.Si|g FAU .25142

FOE .3144 FRA ].1960 FC'24.4TS2 8SP SIR3

DOE .2519 ERA ,6452 6C3 6.3210 FSP 2236

MID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3715.4 8GR 941.5 SG3 128S.3 IT 20.5 8R 15.9 86 19.9

RRT ,8715 RRF .9641RTF ._jDI CRT .8142 CR| .tTY9 CA; .s974

SO2 3832,8 R23 .1987 RI3 .94Ii LSA 28.2 MSA 14.5 86A 5.2

SO1 3006.2 862 450,6 THA |2.63 ELl 24.8 EL2 7.S ALF 36.25

LAUNCH DATE JUN S 19?1 FLIGHT TINS 200.00

HELIOCENTRIC CONIC

RL 1]1.DO LAL .DO LOL 254.66 VL

RP 216.69 L4P ".18 LOP 44.72 VP

RE 17T.690 6L -3.22 GP -12.24 ZAL

PLANETOCENTRIC CONIC

C3 8.856 VNL 2.976

LNCM AZMTH LMCH TIME

5O.OO 13 16 3

60.00 14 14 30

70.00 15 28 24

60.00 16 37 ]8

gO.DO 18 26 3

I00.OO 19 40 9

110.00 20 27 31

DIFFERENTIAL CCRRECTION$

TOE ".1734 TRA -.1680 TC3-6.4309 6AU .7802

ROE -.1444 RRA ,]658 RC3-1.4380 FAU .24793

FOE .4173 FRA 1.7390 FC-24.2371 6SP 6455

ROE .225? 8RA .2360 BC3 6.5899 FSP 221?

ARRIVAL DATE DEC 31 1971

DISTANCE 4?R.IS6 EARTH TO N4R!

32.139 GAL 2.28 AZL 90.30 HCA 130.03 |HA |88.78 [CC .18899 INC .2989 VI 29,350

22.34? GAP S.49 AZP 89.74 TAL 14.43 TAP 184.48 RCA 151,05 APO 220,33 V2 28.]29

DR,64 ZAP ?4.99 iTS 176,01 ZA[ |15.68 [TE |66.86 ZAC 89,78 [TC 273.41 LVI -.60

DLA -16.47 RAL SZT,Sg RAD 6637.4 V[L 11.356 PTH 6.4| VMP 2.911DPA -33.96 RAP 304.$0 ECC 1,1457

L-i T|ME INJ LAT [NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIH ZNJ 2 LAT INJ 2 LONG

2626.DS -|S.64 7].89 176.17 ]36.04 13 59 49 ]626.] 4.79 59,02

2470.68 -9.7? Sl,32 ]7g.81 ]29.30 14 $5 40 1470.7 6.31 43.S?

2233.37 -6,08 46,G6 182.56 123.6T 16 5 58 1253.4 T.AT 27,11

1g78.16 -3.23 27.39 ]84.33 11g.70 ]7 30 13 975.2 9.09 6.73

1682,40 -2,]1 6.40 184.98 ]18.21 18 56 8 682,4 g.57 345.46

1449.63 -3,23 848.67 184.33 119.70 20 4 19 449.6 9.09 328.19

1300.19 -6,08 335.57 182,56 123.67 20 49 31 300.2 T.87 316.03

N'D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3856.8 SGR gs9.9 SG3 1284.2 6T 16,4 SR 14,8 88 17,5

RRT ,8801RRF .9316 RTF .9379 CRT .7866 CR8 .2615 CST .6361

SOB 3974.5 R23 .2000 R13 .9432 LSA 25.1NSA t4.2 SSA 5.3

$01 3949.3 SO2 445.] THA 12,32 ELI 22.4 EL2 7.5 ALF 37.34
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LAUNCH DATE JUM 6 19T]

NELI(XENTRIC CONIC

RL 151.80 LAL .00

RP 219.06 LAP ".It

RC 180.273 GL "2.12

PLANETQCENTRIC CONIC

C3 8.823 VML 2.970

LNCH AZNTH LNCH TIME

SO.DO IS 14 12

SO.G0 14 11 27

70.00 15 23 55

80.00 16 51 19

gO.GO 18 21 21

100.00 19 34 11

110.00 20 23 21

FLIGHT TIME 210.00 ARRIVAL DATE JAN Z 1978

DISTANCE 483.344 EARTH TO MARS

LOL 234.86 VL 32.167 GAL 2ol9 AZL 90.23 HCA ||1.19 SNk lSl,S2 E¢C o18732 INC ,2325 vl 28.330

LOP 45.85 VP 22.312 GAP 3,35 AZP 89.80 TAL 13.99 TAP 161.17 RCA ISl.O9 APO 220.74 V2 25.088

GP -1E,60 ZAL 70.34 ZAP 73,58 ETS 175.55 ZAE 114,05 ETE 186,39 ZAC 59.45 ETC 273.33 LVI ".|3

OLA -IS,S? RAL 328,14 RAO 6637.4 VEL !1.355 PTH $,41 VHP 2.926 DPA -34.38 RAP 304.52 ECC 1.1432

L-I TIME IN] LAT |NJ LONG IN] RT ASC |NJ AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2643.86 -14o51 ?2,88 178,58 13§o83 13 58 16 1643.9 3.81 58.77

24g1.61 -10,68 62.56 180.17 129.10 14 52 59 1491.6 5.39 44.58

2278.59 -7°03 47.g9 182.88 123.51 16 1 54 1278.6 6.92 28.45

2005.05 -4.24 28og5 184.60 119.58 17 24 44 1005.0 8.11 8.41

1714.61 -3.14 8.20 185.20 118.12 18 49 55 714.6 8.58 347.31

1479.52 -4.24 330,32 184.60 119.58 19 58 50 479.5 8,11 329.78

1325,41 -7.03 336.91 182.88 123.51 20 45 27 325,4 6.92 3]7.37

DIFFERENTIAL CCRRECTIONS

TOE -.1473 TRA -.1521 TC3-6.6986 BAU .80g4

ROE -.1313 RRA .1704 RC3-].4869 FAU .24430

FOE .5208 FRA 1.7764 FC-23.9701 88P 6711

BDE .1974 BRA .2285 Be3 6.861? FSP 2191

LAUNCH DATE JUN 6 1971

HELIC_ENTR]C CCNIC

RL 151.80 LAL .GO

RP 219.43 LAP -.08

RC 182.871 GL -1.77

PLANET(XENTRIC CONIC

C3 8.796 VHL 2.966

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4001.3 SGR 980.3 SG3 1271.1 ST 16.1SR 13.7 SS 19.3

RRT .8881 RRF .9387 RTF .9394 CRT .7455 CR8 .3196 CST .6765

8GB 4119.6 R23 .2050 R13 .9445 LSA 24.S NSA 13.5 SSA 5.8

881 4096.0 $82 440.2 THA 12.42 ELI 19.8 EL2 7.4 ALF 39.00

FLIGHT TIME 212.D0 ARRIVAL DATE JAN 4 1972

DISTANCE 487.520 EARTH TO MARS

LOL 254.66 VL 32.175 GAL 2.13 AZL 90.16 HCA 152.31 8HA 186.05 ECC .18767 INC .1630 Vl 29.350

LOP 46.98 VP 22.278 GAP 3.21 AZP 89.86 TAL 13.54 TAP 165.85 RCA 151.13 APO 220.97 V2 25.048

GP -12.99 ZAL 71.06 ZAP 72.23 ETS 175.09 ZAE 132.46 ETE 186.13 ZAC 89.08 ETC 273.26 LV! .31

DLA -14.62 RAL 328.59 RAG 6837.4 VEL 11.354 PTH 6.41 VHP 2.942 DPA -34.82 RAP 304.28 ECC 1.1448

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

73.54 177,00 135.59 13 58 32 1662.8 2.85 57.5?

63.67 180.55 128.88 14 50 4 1513.g 4.42 45.65

49.40 183.21 123.31 15 57 34 1305.2 5.92 29.86

30.68 184.89 119.43 17 18 sg 1036.3 7.08 10.16

10.08 185.48 117.99 18 43 30 748.2 7.53 349.22

352.05 184.89 119.43 19 53 6 510.8 7.08 331.53

338,32 183.21 123.31 20 41 8 352.0 5,92 318.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

$GT 4141.6 SGR 1001.7 883 1255.6 ST 13.5 SR 12.6 SS 21.4

RRT .8953 RRF .9453 RTF .9407 CRT .6774 CRS .3551 CST .6828

SGB 4261.0 R23 .2103 R13 .9456 LSA 24.6 NSA 12.4 8SA 6.2

881 4238.6 SG2 435.9 THA 12.35 EL1 16.9 EL2 7.4 ALF 42.09

LNCH AZNTH LNCH TIME L-I TIME IN] LAT

SO.GO 13 12 9 2662.84 -15.43

60.00 14 8 10 2513.85 -11.63

70.00 15 19 9 2305.18 -8.03

80.00 16 45 3 2036.32 -5.28

90.00 18 14 22 ]748.18 -4.22

IO0.00 19 27 $5 1510.79 "5.28

110.00 20 18 36 1352.00 -8.03

D]FFERENTIAL CCRRECTION$

TOE -.1184 TRA -.1354 TC3-6.9570 8AU .8378

ROE -.1173 RRA .1754 RC3-1.5353 FAU .24019

FDE .6297 FRA 1.8110 FC-23.6407 8SP 6977

BDE .1652 BRA .22]S 8C3 7.1244 FSP 2366

LAUNCH DATE JUN 8 1971

HELZOCEN? RIC CONIC

RL 151.80 LAL .00

RP 219.80 LAP -.04

RC 185.475 GL -.97

PLANETOCENTR]C CONIC

C3 8.774 VHL 2.962

LNCH AZNTH LNCH TIME

50.00 13 9 51

90.OO 14 4 38

70.00 15 14 4

8O.OO ]6 58 28

90.00 18 ? 4

tOO.G0 19 21 20

ItO.O0 20 13 31

FLIGHT TIME 214.00 ARRIVAL DATE JAN 6 1g72

DISTANCE 491.892 EARTH TO MARS

LOL 254.66 VL 32.183 GAb 2.06 AZL 90.09 HCA 153.44 SMA 186.19 ECC .18805 INC .0874 Vl 29.350

LOP 48.10 VP 22.244 GAP 3.07 AZP 89.92 TAL 13.09 TAP 166.52 RCA 151.18 APO 221.20 V2 25.097

GP -13.40 ZAL 71.80 ZAP 70.92 ET8 174.59 ZAE 110.91 ST[ 185.88 ZAC 88.89 ETC 273.20 LV] .78

DLA -13.81RAL 329.03 RAG 6637.4 VEL 11.353 PTH 6.41VHP 2.960 DPA -35.28 RAP 304.09 ECC ].1444

L*I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2683.10 -16.42 74.46 177.43 135.31 13 54 34 1683.1 1.84 58.41

2537.50 -12.83 64.85 180.94 128.59 14 46 54 1537.5 3.38 46.78

2333.27 -9.08 50.91 183.55 ]23.07 15 52 58 1333.3 4.86 31.34

2069.13 -8.38 32.50 185.20 119.23 17 12 57 1069.1 5.99 11.99

1783.27 -5.34 12.05 185.77 ]17.81 ]8 36 47 783.3 8.43 351,21

1143.60 -6.38 353.87 185.20 119.25 ]9 47 3 543.6 5.99 333.35

]380.09 -9.08 339.82 ]83.55 125,07 20 36 31 380.1 4.86 320.28

DIFFERENTIAL CCaRECTZONS

TOE *.0834 TRA -.1105 TC3-7.2112 BAU .8184

ROE -.1023 RRA .IAOT RC3-1.5887 FAU ,23602

FOE .7410 FRA 1.8421 FC-23.2870 BSP ?24?

DOE .1308 9RA .2161BCS 7.3857 FSP 2141

LAUNCN DATE JUN 8 1971

HELIOCENTRIC CONIC

RL 151.80 LAL .OO

RP 220.16 LAP -.DO

RC 188.089 GL -.09

PLANETOCENTR1C CONIC

C3 8.759 VHL 2.960

LNCH AZMTH LNCH TIN]

50.00 13 ? 18

60.00 14 O 44

?O.GO 15 8 38

6O.O0 16 31 30

90.00 17 59 24

tOO.GO 1g 14 22

llO.OO 20 8 5

OIFFERENT]4L CORRECTIONS

TOE -.0424 TRA -.1020 TC3-7.4628 6AU .8948

ROE -.0867 RRA .1862 RC3-1.6402 FAU .23161

FOE .8500 FRA 1.8675 FC-22.8g21 63P 7498

GOD .0965 ERA .2123 BC3 7.64]0 FSP 2104

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIRATION ACCURACY

8GT 4282.7 8GR 1025.7 583 1239.5 8T 10.7 SR 11.4 SS 23,?

RRT ,9022 RRF .8536 _TF ,_.18 CRT .5555 CR| .3843 C|! .AZ84

SG8 4403.8 R23 .2159 RI3 ,gAS] LSA 25.3 NSA 1].1S8A 6.?

SGI 4382.S SG2 432.4 THA 12.31 ELI 13.8 EL2 7.4 ALF 47.84

FLIGHT TIME 21S.00 ARRIVAL DATE JAN 8 1872

DISTANCE 495.880 EARTH TO MARS

LOt. 254.68 VL 32.192 GAL 1.99 AZL 90.01HCA 154.51 SNA 106.55 ECC .18045 INC .0000 Vl 29.$50

LOP 49.22 VP 22.210 GAP 2.93 AZP 8g.gg TAL I2.63 TAP lS?.lO RCA 151.22 kPO 221.45 V2 24.968

GP -13,85 ZAL 72,55 ZAP 89.66 ETA ]74,07 ZAE I09.39 ETE 185.62 ZAC 88.21 ETC 273.]4 LV] 1.28

DLA -12.53 RAL 329.45 RAG 6637.4 VEL 11.352 PTH 6.40 VHP 2.980 DPA -55.76 RAP 303.96 ECC 1.1442

L-! TIME |NJ LAT IN] LONG IN] RT ASC IN] AZMTM IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2704.78 -17.46 75.48 ]7?,88 134.99 13 52 23 1704.8 ,75 59,52

2562.69 -13.70 66.]3 181.35 128.28 14 43 26 1362,7 2.28 47.99

2363.04 -10.18 52,$1 183.91 122.78 15 48 1 1363.D 3.75 32.90

2103.67 -?.52 34.43 ]85.52 ]]8.98 ]7 6 34 1103.7 4.84 13.90

]820.09 *6.50 ]4.13 ]86.07 ]]7.58 18 2g 44 820.1 5.27 353.28

1578.]4 -?.52 355.?9 165.52 ]]8.98 ]9 40 40 578.] 4,84 335.2?

1409.86 -10.18 341.42 ]83.91 122.78 20 3] 35 409.9 3.73 321.82

MID-COURSE EXECUTION AccuRACY ORBIT OETERNICAT]ON ACCURACY

SGT 4422.7 SGR 1032.2 $83 1222.0 ST 8.4 SR 10.2 $3 26.1

RRT .9085 RRF .9573 RTF .g428 CRT .5210 CR8 ,3430 CST .4382

888 4546.2 R23 .2218 R13 .9476 LSA 26.6 MSJ_ 9.7 3SA ?,1

$81 4525.8 SG2 429,8 THA 12.31 EL1 10.9 EL_ 7.4 ALF 60.71
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LAUMCH DATE JUN 6 |R?I

HELI(XENTRIC CONIC

RL 151.80 LAL ,DO

RP 220,55 LAP .03

R¢ 190.?11GL ,DR

PLANETOCENTRI¢ CONIC

C3 8,751 VHL 2,R$8

LNCH AZNTM LNCM TIME

$0.00 13 4 26

60.00 13 56 30

70.00 IS 2 48

80.00 16 R4 6

90.00 17 51 18

lOD.OO 19 6 38

110.00 20 2 14

FLIGNT TIM( 218100 ARRIVAL OATE JAM 10 IR72

DISTANCE SO0.02S EARTH TO MARl

LOL 254.lR VL 32.200 GAL 1.62 AZL 69.82 NCA ISS.6? 8Mk 1iR,4S ECC .IISS8 INC .0773 Vl 29.350

LOP 50.34 VP 22.177 GAP Z,78 AZP go.o? TAL 12,16 TAP 16?,R3 RCA 151.2R APO 221.?0 V2 24.$25

GP -14.33 ZAL ?3.32 ZAP U,45 ITS t73.51ZAE 107,90 ET[ |$5,37 ZkC 87.T8 ETC 273.10 LVI 1.79

DLA -11.37 RAL 329.8R RAD 6637.4 V[L 11.352 PTH R.40 VHP 3.002 DPA -36.2? RAR 303.S? [C¢ 1.1440

L-I TIME |NJ LAT IMJ LONG INJ RT AlE INJ AZNTH IMJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

2728.03 -ls.$e ?R.54 178.34 134,63 13 49 55 1728.0 -.42 60.29

2589.60 -14.63 6?.50 181.?7 127.91 14 $9 39 I$89,R !,09 49.2?

2394.68 -11.34 14,2_ 184.30 122,43 15 42 42 1394.7 2.52 34.$S

2140,16 -R.?2 36.47 185.87 !18.67 16 59 46 !140.2 3.61 IS.DI

1858.$7 -?.72 16.33 186,40 117.29 18 22 16 858.9 4.03 355.46

1614.63 -8.?2 357.84 185.87 !18.67 19 $3 53 614.6 3,61 $37.28

1441.$0 -!!.34 345.14 184,30 122.43 20 26 16 441.5 2.52 323.47

DIFFERENTIAL CCRRECT%ON8

TOE .0024 TRA -.0884 TCS-?.TO2R |AU .6227

ROE -.0691 RRA .1921 R¢3-1.6949 FAU .22664

FDE .9660 FRA 1.6895 FC-22.4405 BIF 7759

DOE .0696 DRA .2103 6C3 ?.88?1 FRP 20?2

MID-COURSE EXECUT%ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4160.5 IGR 1080.6 863 1202,| ST 7.3 8R 8.6 16 28.7

RRT .9142 RRF ,9626 RTF .9435 CRT -.0878 EEl .2638 CBT -.0205

SGB 4656.7 R23 .2281 R13 .9483 LIA 2B.g MSA 8.6 SS4 7.2

861 466?.2 $62 428.0 THA 12.33 EL1 9.0 ELI 7.2 ALF I01.11

LAUNCH DATE JUN 6 1971 FLIGHT TIME 220.00 ARRIVAL DATE JAN 12 1972

HELIOCENTRIC CONIC

RL 131,R0 LAL .DO

RP 220.93 LAP .07

RC 195.341GL 1.89

PLANETOCENTRZC CONIC

C3 8.732 VHL 2,956

LNCH AZMTH LNCH TIME

SO.DO 13 I 14

60.00 13 11 31

70.00 14 16 29

80.00 16 18 12

90.00 17 42 40

100.00 18 59 4

110.00 19 55 $6

DISTANCE 504.186

LOL 254.6R VL 32.209 GAL !.81 AZL 89.83 HCA 156.78 6MA

LOP 51.41 VP 22,143 GAP 2.66 AZF 90.16 TAL 11.68 TAP

GP -14.85 ZAL 74,11 ZAP 67.29 ETS 172.93 ZA[ 106.44 [T(

EARTH TO MARS

I86.65 ECC .18933 INC .1732 Vl 29.350

t68.48 RCA 151.30 AlSO 221.97 V2 24.884

185,12 ZAC 87.28 ETC 273.0R LV! 2.33

DLA "10.13 RAL 330.2$ RAO 6637.4 VEL 11,312 PTH 6.40 VHP S,025 DPA "SR.RI

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ClT TIM

2753.05 -IR.?? 77.72 178.82 134.20 13 47 ? 1753.0

2618.45 -IR.03 68.99 182.22 127.48 14 35 29 1618.4

2428.41 -|2.56 36.07 184.70 122.02 lS 36 S8 1428.4

2178.86 -9.98 38.66 186.23 !18,29 18 52 31 1178.9

1899.88 -8.99 18.67 186.76 116.92 18 14 20 899.9

1613.33 -9.98 .02 186.23 !18.29 19 26 38 653.3

1475.23 -12.56 344.98 184.70 122.02 20 20 31 471.2

RAP 303.84 ECC 1,1440

INJ 2 LAT INJ 2 LONG

"!.66 RI.33

-.18 50.85

1.24 38.32

2.31 18.04

2.71 3S?.76

2.31 339.41

1.24 325.23

OZFFERENTIAL CORRECTIONS NID-C(_JRIE EXECUTION ACCURACY

TOE .0526 TRA -.0692 TC3-7.9349 8AU .9§08 SGT 4697.9 3GR 1112.6 SG3 1182.2

ROE -.0512 RRA .1984 RC3-1.7529 FAU .22196 RRT .9195 RRF .9671 RTF .9442

FDE 1.0820 FRA 1.9065 FC-21.9571 BSP 8028 SGB 4827.8 R25 .2344 RIS .9489

80[ .0731 BRA .2101 BC3 8.12R2 FRP 2040 861 4808.9 662 427.3 THA 12.30

LAUNCH DATE JUN 8 1971 FLIGHT TIME 222.00

HELIOCENTRIC C_llC DISTANCE 105.343

RL 131.80 LAL .O0 LOL 284.6R VL 32.219 GAL 1.70 AZL 88.72 MCA 197.88 IMA

RP 221.31 LAP .10 LOP 92.5R VP 22,110 GAP Z.S2 AZP 90.26 TAL 11.22 TAP

RC 195.978 GL 3.01 GP -15.41 ZAL 74,92 ZAP 66.18 ET8 172.30 ZAE 105.02 [TE

PLANETOCENTRIC CONIC

C3 6.762 VHL 2.9R0 DLA -8.80 RAL 330.61 RAD 6637.4 VEL 11.352 PTH 8.40 VHP

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 12 57 35 2780.03 -21.05 79.02 179.33 133.71 13 43 88

60.00 13 46,44 2649,46 -17.$1 70.62 182.$9 126.98 14 SO 53

70.00 14 49 38 2464.52 -13.86 58.06 188.13 121.58 15 30 43

60.00 16 ? 43 2220.0? -11.30 41.00 188.63 117,82 16 44 43

90.00 17 33 27 1943.45 -10.33 21,17 187.13 116.47 18 $ 51

lOO.OO 15 SO 35 1494.55 -11.30 2.3? 186.63 117.82 19 18 50

110.00 19 49 S 1511.35 -15.$6 345,95 185.13 121.53 20 14 16

DIFFERENTIAL C(_RECTIONI MID-COURSE EXECUTION ACCURACY

TD( .it01 TRA -,D535 TC3-8.1560 |AU .970T SGT 4034.4 3GR 1145.0 $G3 1180.8

ROE ".0308 Silk ,2058 RC3-I.81$G FAU .21685 RRT .$245 RRF .6?ZO RTF ._4T

FOE 1.2057 FRA 1.9193 FC-21.4255 BSP 8282 $GB 4958.8 R23 .2410 RIS .948$

60[ .1143 BRA .2120 6C3 8.3552 FSP lgg9 861 4950.3 SG2 427.9 THA 12.47

LAUNCH 0ATE JUN S 19?1 FLIGHT TIME 224.00

HELIOC[NTR|C CONIC DISTANCE 112.497

RL 151.80 LAL .00 LOL 254.86 VL 32.228 GAL 1.71AZL 89.61HCA 159.00 8NA

RP 221.69 LAP .14 LOP 55.66 VP 22.077 GAP 2.39 AZP 90.38 TAL 10.75 TAP

RC 198.621GL 4.24 GP -16.03 ZAL 75.75 ZAP 65.14 ET8 171.63 ZAE 103.63 ETE

PLANETOCENTRIC CONIC

C3 8.784 VHL 2.984

LNCH AZMTH LNCH TIN[

50.00 12 53 35

60.00 13 41 4

?0.00 14 42 10

80.00 15 58 33

gO.D0 17 23 32

100.00 18 41 25

110.00 19 41 36

OIFFERENTIAL CORRECTIONS

TDE .1727 TRA -.0598 TC3-6.$703 8AU 1.0075

ROE -.0091RRA .2121 RC3-1.8796 FAU .21186

FOE !.3241FRA 1.9233 FC-20.8797 BSP 8537

BDE .1729 8RA .2158 8C3 8.5788 FSP 1960

DLA -7.3? RAL 330.94 RAO 6637.4 VEL 11.353 PTH 6.41 VHP

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME

2809.27 -22.41 80.46 179.87 133.14 13 40 24

2682.94 -18.67 72.40 IS3.19 126.39 14 25 47

2503.33 -IS.23 60.23 185.59 120.95 15 23 13

2264.18 -12.69 43.54 187.05 117.26 16 36 17

1989.99 -11.72 23.88 187.14 115.92 17 58 42

1738.65 -12.69 4.91 187,05 117.26 19 10 24

1550.15 -15.23 349.15 185.59 120.95 20 7 26

NIO-COJRSE EXECUTION ACCURACY

SOT 4973.5 8GR 1188.6 SG3 1139.0

RRT .9288 RRF .9781 RTF .9452

SG8 5113.6 R23 .2472 R13 .9500

SG1 5095.5 SG2 430.0 THA 12.61

ORBIT DETERMINATION ACCURACY

8T 8.g SR ?.8 SS 31.S

CRT -.3759 CRS .1695 CST -.5172

LIA 31.9 NSA 8.8 SSA 8.2

ELI g,9 EL2 6,5 ALF 144,R?

ARRIVAL OATE JAN 14 IR?R

EARTH TO MARS

IRS.TR ECC .ISg80 INC .2?65 Vl 28.350

16R,I1 RCA 151.34 APO 222.24 V2 24.$42

184.87 ZAC 86.72 [TC 2?3.03 LVI 2.90

3.050 OFA -$7,39 RAP 303.88 ECC 1.1442

PO CIT TIN INJ 2 LAT INJ 2 LONG

1780.0 "3.03 62.45

1649,S -1.54 52.13

1464.5 -.14 $8.20

1220.1 .91 20.31

943.5 I,$1 .t9

654.5 .91 341,S?

511.3 -,14 327.12

ORBIT DETERMINATION ACCURACY

ST 13,0 8R 8,9 $$ $4.5

CRT -.3298 CRI -,U249 el! -,FLUS

LIA 56.0 MIA 9.4 814 5.0

ELI 15,2 EL2 8,4 ALF ISS,94

ARRIVAL DATE JAN IS 1972

EARTH TO MARS

Ill.g5 (CC .19029 INC .3589 VI 29,350

188.?$ RCA 151,35 APO 222.53 V2 24.B01

184,62 ZAC 88.11ETC 273.02 LVi 3.50

$.0?8 DPA -38.01 RAP 303.94 ECC !.1446

PO CIT TIM INJ 2 LAT INJ 2 LONG

1809,5 -4.$0 63.6g

1682.9 -3.02 53.73

1505.3 -1.63 40.23

1264.2 -.58 22.73

990.0 -.19 2.79

?38.7 -.58 344.09

550.1 -1.63 32g.14

ORBIT DETERMINATION ACCURACY

ST 18.3 SR 6.5 SS 37.5

CRT -.0800 CR$ -.2919 CST -.8554

LIA 40.8 NIA 10.0 SSA 4.0

ELI 18.3 EL2 6.5 ALF 176,15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN G 1971

HELIOCENTRIC CONIC

RL ISi.SO LAL ,DO

RP 222.0T LAP *IT

RC 2OI,R?D GL S,St

PLANETOCENTRI¢ CONIC

CS 8.621 VHL t.9?O

LNCH AZMTM LNCH TIME

SO.DO 12 49 59

SD.DO 13 34 47

TO.DO 14 33 S?

80,00 11 48 55

90,00 I? 12 4?

100.00 16 31 26

110.00 19 33 24

FL|GNT TIME E|6.OO ARRIVAL DATE JAH IS tIT_

DISTANCE 516.R46 EARTH TO NAmS

LOS. 2S4.i6 VL 32,|3R GAL 1.64 AZL 89.49 HCA 110.|0 IRA liT.|l ECC .|lOGO INC ,Sl4S Vl 28,S$0

LOP S4_?I VP 22,045 GAP 2,26 AZP iO,48 TAL 10,25 TAP |?0,35 RCA 151,41 APO 222,82 V2 14,759

GP "li,72 ZAL ?l.|9 lAP 24,14 [T8 IT0,91 ZAE t02,2T ET( |84,37 ZAC SS,4S ETC 271,DD LV! 4.iS

DLA -S,82 RAL 331.23 RAO 1t37.4 VEL t1.353 PTN 6,41

L-I T|NE INJ LAT |NJ LONG INJ RT ARC INJ AZNTH

2041.06 -23o86 82,06 180.45 132.46

2719.25 -20.13 74,37 183,74 |25,68

2545,25 -16,68 62.61 lSS,Dg 120,24

2311,64 -14.18 46.30 187,51 116,57

2039,9T -13,19 26,81 16T,99 115,24

I786.11 -14.13 ?,67 187.31 116,57

1592,07 -16,66 351,53 186,09 120,24

VNP 3,tOT DPA "38,68 RAP 304,08 [CC 1,1452

INJ TINE FO CST TIN INJ 2 LAT INJ 2 LONG

15 36 20 1641,t -6,09 SS.OS

14 20 6 1719.2 -4,61 55.48

15 16 25 t545,5 -S,23 42,42

16 27 S 1311,6 -2,19 25,33

17 48 47 1040.0 -1,8D 5.58

lg I 13 786,1 -2,19 S4G,TD

19 59 56 592,1 -3.23 331.33

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ,2456 TRA -,0260 TC3-8,5566 8AU 1,0348 SGT 5105,1SGR 1231,6 SG3 1114,0

ROE .0154 RRA .2198 flC3-1.944? FAU .20618 RRT ,g326 RRF .9798 RTF .9455

FDE 1.4509 FRA 1.9235 FC-20.2338 B6P 8796 $GB 325|.5 R23 .2536 R13 .9304

BDE .2460 DRA .2213 BC3 8.7750 FSP 1913 SG1 5233.6 SG2 433.4 THA 12.77

LAUNCH DATE JUN 6 1971 FLIGHT TIME 228.00

ORBIT DETERMINATION ACCURACY

8T 24,9 SR 6,8 SS 40,8

CRT ,2579 CR8 -,5793 CST -,g024

LSA 47.0 NSA 10.5 SSA 3.2

ELI 25.0 EL2 6.5 ALF 4.32

ARRIVAL DATE JAN 20 1972

HELIOCENTRIC CONIC DISTANCE 520.790 EARTH TO MARS

RL 151.80 LAL .DO LOL 254.66 VL 32.247 GAL |.56 AZL 89.35 HCA 161.19 SNA |87.28 ECC .19133 INC .6528 VI 29.350

RP 222.46 LAP .21 LOP 55.86 VP 22.012 GAP 2.12 AZP 90.62 TAL 9.76 TAP 170.93 RCA 151.45 APO 223.11 V2 24.717

RC 203.922 GL 7.08 GP -17.47 ZAL 77.44 ZAP 63.21ETS 170.14 ZAE I00.94 ETE 184.11ZAC 84.68 ETC 273.00 LVI 4.86

PLANETC_ENTRIC CONIC

C3 8.873 VHL 2.979 DLA -4.14 RAL 331.47 RAO 6637.3 VEL 11.357 PTH 6.41

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 12 43 46 2875.80 -25.47 83.84 181.07 131.65

60.00 13 27 45 2758.81 -21.68 76.56 184.33 124.84

70.00 14 24 53 2390.79 -18.22 65.24 186.63 119.40

80.DD 15 37 39 2363.01 -15.69 49.34 188.02 115.73

90.00 17 I 1 2093.98 -14.74 50.02 188.48 114.41

100.00 18 20 30 1837.49 -15.69 10.71 188.02 115.73

110.00 19 24 20 1637.61 -18.22 354.16 186.63 119.40

VHP 3.140 DPA -39.42 RAP 304.29 ECC 1.1461

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

13 31 42 1875.8 -7.83 66.50

14 13 44 1758.8 -6,34 57.38

15 8 4 1390.8 -4.96 44.81

16 17 2 1363.0 -3.93 28.16

17 35 55 1094.0 -3.53 8,60

18 51 8 837.S -3.93 $49.53

19 51 37 637.6 -4.96 333.72

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .3271 TRA -.0144 TC3-8.7262 BAU 1.0626 8GT 5237.3 SGR 1280.0 SG3 1087.5

RDE .0428 RRA .2279 RC3-2.0130 FAU .20031 RRT .9361 RRF .9830 RTF .9457

FDE 1.5801 FRA 1.9168 Fc-Ig.5389 BSP 9059 SGB 5391.5 R23 .2601 R13 .9507

BDE .3299 BRA .2284 BCS 8.9554 FSP 1872 SG1 5373.6 SG2 438,8 THA 12.97

LAUNCH DATE JUN 6 1971 FLIGHT TIME 230.00

HELIOCENTRIC CCNIC

RL 151.80 LAL .CO

RP 222.84 LAP .25

RC Z06.578 GL 8.73

PLANETOCENTRIC EONIC

C3 8.952 VHL 2.992

LNCH AZHTH LNCH TIME

50.00 12 37 49

60.00 13 19 50

70.00 14 14 48

80,00 15 25 34

90.00 t8 45 4

IOD.DD 18 8 25

DISTANCE 524,931

LOt. 254.66 VL 32.257 GAL 1,49 AZL 69.19 HCA 162.29

LOP 56.95 VP 21.980 SAP 1.99 AZP 90.77 TAL 9.27

GP -18.30 ZAL 78.32 ZAP 62.35 ETS 169.29 ZAE 99.65

DLA -2.31 RAL 331.66 RAD 6637.5 VEL 11.360 PTN 6.41

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2913.97 -27.18 8§.86 181.76 130.68

2502.18 -23.35 79.01 184.98 123.83

2640.57 -19.86 68.17 187.24 118.37

2419.01 -17.52 52.70 188.59 114.71

2152,78 -16,56 33.58 189.03 115,39

1893,48 -17,32 14,07 188.59 114.71

CRBIT DETERMINATION ACCURACY

ST 32.4 SR 8.0 $$ 44.1

CRT ,5440 CRS -,7874 CST -,9279

LSA 54.2 NSA lI.1 SSA 2.6

ELI 32.7 EL2 6.6 ALF 7.95

ARRIVAL DATE JAN 22 Ig72

EARTH TO NAR$

SNA 187.45 ECC .19188 INC .8068 Vl 29.350

TAP 171.55 RCA 151.48 APO 223.42 V2 24.675

ETE 183.84 ZAC 83.84 ETC 273.01LVI 5.63

VHP 3.175 DPA -40.23 RAP 304.57 ECC 1.1473

INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

13 26 23 1g14.0 -9.72 68,14

14 8 33 |802.2 -8.23 5g.49

14 56 48 1640.6 -8.84 47.43

16 5 53 1419.0 -5.80 31.28

17 23 57 1152,8 -5.41 11.90

18 39 59 893.5 -5.80 352.62

liD.DO 19 14 14 1687.3g -19,88

DIFFERENTIAL CORRECTIONS

TD( .4197 TRA *.0045 TC3-8.8722 8AU I.ogo7

ROE .07S8 RRA .2370 RCS-2.0846 FAU ,19423

FOE 1.7145 FRA 1,9057 FC-16.7865 |$P 9309

SOL .4262 BRA .2371 SO3 8.1138 FSP 1822

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

RL 151.00 LAL .DO

RP 223.23 LAP .28

RC 209.236 GL 10.56

PLANETOCENTRIC CONIC

C3 9.036 VHL 3.ODD

LNCH AZNTH LNCH TIME

50.00 12 30 59

60.00 13 10 53

70.00 14 3 29

80.00 15 12 5

90.00 16 33 39

tOO.D0 17 54 57

110.00 19 2 35 -ZI.6O

DIFFERENTIAL CORRECTIONS

TDE .5225 TRA -.DOI8 TC5-6.9965 6AU 1.1202

ROE .1087 RRA .2454 RC3-2,1600 FAU .18803

FDE 1.8462 FRA 1.8746 FC-17.977| 66P 9537

BDE .5337 BRA .2454 8C3 9.252i FSP 1766

557.09 187.24 118.37 19 42 22

MID-COURSE EXECUTION ACCURACY

SGT 5369.5 S_ 1335.0 SG3 1059.9

flRT ,tSSl flRF .9855 RTF ,_55

SGB 5553.0 R23 ,2855 RI5 .3509

SG! 5514,9 SG2 446,6 THA 15,23

FLIGHT TlHE 232.00

DISTANCE 529,066

LOL 254,66 VL 32,26T GAL 1,41 AZL 89,02 HCA 163.37

LOP 58,04 VP 21,947 GAP 1.86 AZP 90.94 TAL 8.77

GP -19.23 2AL 79.21 ZAP 61.56 ETS 168.38 ZAE 98.39

INk 187.62 [CO .19245

TAP 172.15 RCA 151.51

ETE 183.56 ZAC 82.91

DLA -.30 RAL 331.79 RAD 6637,6 VEL 11.565 PTH 6,42

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH

2956.15 -29.05 66.18 182.54 129,51

2830.02 -25.13 81.80 185.73 122.61

2695.35 -21,6D 71.47 187.g3 117.12

2480.52 -19.02 56.47 18g.23 113,45

2217.31 -18,06 3?,55 18g,66 112.14

1954.99 -Ig.02 17.84 189.23 113.45

1742.17 .3g 187.g3 117.12 19 31 57

NID-COURSE EXECUTION ACCURACY

SGT 5505.3 SGR 1396.8 $63 1030.2

RRT .g41g RRF ,9884 RTF .9456

SGB 5679.T R23 .2724 R13 .g511

$61 3661.4 SG2 456.1 THA 13.33

VHP 3.215 DPA -41,12

INJ TINE PO CST TIN

13 20 15 1956.2

13 58 23 1850.0

14 48 24 1695.4

15 53 26 1480.5

17 10 37 1217.5

18 27 32 935.0

742.2

68?.4 -6.84 356.35

ORBIT O£TERNINATION ACCURACY

ST 41,D 5R 10.0 55 47.7

CRT ,7282 CRS -.9U08 ¢61 -.9438

LSA 62,6 MSA 11,5 58A 2,0

ELI 41.8 EL2 8,? ALF ID.35

ARRIVAL DATE JAN 24 t972

EARTH TO NARS

INC .g789 V! 29.350

APO 223.73 V2 24.855

ETC 273,D3 LVI 6.48

RAP 304,92 ECC 1.1490

INJ 2 LAT INJ 2 LONG

-11,81 6g,g?

-10.30 61.84

-8.89 50.35

-7.84 34.68

-7,44 |5.35

-7.84 356,05

-8.89 339.27

ORBIT DETERMINATION ACCURACY

ST 50.4 SR 12,7 SS 51.2

CRT .8318 CRS -,9540 CST -.9544

LSA 72.0 NSA 12.0 SSA 1.6

EL1 5t.5 EL2 6,9 ALF 12.01
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DAYE JUN R 18Tl

HELIQCENTRIC CONIC

RL lSt.iO LAL ,DO LOL 294.84 VL

RP 223.62 LAP .31 LOP Sg.13 VP

RE 2|!.899 GL 12.81 GP -E0,28 ZAL

PLANETOCENTRIC CONIC

C3 9.197 YHL 3,038

LNCH AZNTH LNCH YINE

SO.DO 12 23 8

60.00 13 0 40

70.00 13 50 39

80.00 14 59 54

9O.OO 19 17 26

100.00 I? 39 48

110.00 19 50 5

DIFFERENTIAL C01RECTION8

TOE .6437 TRA .0024 TC3-9.0679 BAU 1.1462

ROE .1498 RRA .2336 RC3-2,2340 FAU .18127

FDE 1.9988 FRA 1.8447 FC-I?,0639 BlP 9814

8DE .6609 8RA .2558 8C3 9.3381 FIP 1713

LAUNCH DATE JUN 6 19?I

FLIGHT Title 234.00 ARRIVAL DATE JAN 29 ISTR

DiIYkNCE 533.16f EARTH TO MARl

32,t?R GAL 1.34 AZL 88.62 NCA 164.46 8MR 18T,60 ECC ,19304 INC 1.1732 Vt 29.330

21,915 GAP 1.T3 4ZP 11,13 TAL 1,27 TAP 172.73 RCA ISI.SS APO 224.03 V2 24.591

80.12 ZAP 90.85 [T6 16T.38 ZAE 9T. t7 ETE 103.27 ZAC 81.06 2TC 273.06 LVI T.43

DLA 1,91RAL 331,83 RAD 1837,i V£L 11,37| PTH 8,42 VHP 3.256 DPA -42,11 RAP 305.36 ECC I.tSI4

L-I TIME |NJ LAT |NJ LONG [NJ RT ASC ]NJ AZMTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3003,09 -31.03 90.86 183.44 128.07 13 13 g 2003.1 -14.12 72.04

2903.17 -27.04 88,00 186.59 121.10 13 49 3 lgO3.2 -12.57 64.49

2756.14 -23.44 75.23 188.73 115.58 14 36 35 1756.1 -11.13 53.63

2348.70 -20.82 90,74 189.99 111.90 15 39 23 1548.7 -10.06 38.52

2288.80 -19.83 42.04 190.39 110.58 16 55 35 1286.8 -9.96 19.63

2023,17 -20,82 22,11 189.98 111.90 18 13 29 1023.2 -10.06 359.99

1802,98 -23,44 4,15 188.73 115.58 18 20 8 803.0 -11.13 342,54

N|D-CCXJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3632.3 8GR 1466.! $G3 997.8 ST 61.4 9R IG.O 86 53.0

RRT *_43 RRF .9905 RTF .9435 CRT .8924 CR8 ".9788 CRT ".9823

SGB 5020.1 R23 .2?Tg RI3 .9312 LIA 83.0 NSA 12.4 $8A 1.3

$91 3801.3 892 468,3 THA 13.90 ELI 63.0 EL2 7.0 ALF 13.29

HELIOCENTRIC CONIC

RL 151.80 LAL .DO LOL 254.68 VL 32.288 GAL

RP 224.01 LAP .33 LOP 60.21 VP 21.884 GAP

RC 214,558 GL 14.90 GP -21.45 ZAL 81,04 ZAP

PLANETOCENTRIC CONIC

C3 9.366 VHL 3,064DLA

LNCH AZNTH LNCH TIME L-[ TIME INJ LAT

30.OO 12 13 56 3055,69 -33.20

60.00 12 49 53 2982.69 -29.08

70.00 13 35 58 2824.20 -23.37

80.00 14 39 34 2623.04 -22.67

gO.DO 15 58 57 2368.87 -21.67

100.00 17 22 26 2099.51 022.67

110.00 18 35 25 1871.01 -25.37

DIFFERENT IAL CORRECTIONS

FLICHT TIN([ 236.00 ARRIVAL DATE JAN 28 1972

DISTANCE 537.323 EARTH TO MAR9

1.26 AZL 88.60 HCA 163.34 8HA 187.97 ECC .19384 INC 1.3984 VI 29.330

1.60 AZP 91.35 TAL 7.78 TAP 173,32 RCA 151,57 APO 224.37 V2 24,550

60.23 2T8 166.28 ZAE 93.98 ETE 182.97 ZAC 60.66 ETC 273.09 LVI 9.48

4.35 RAL 331.77 RAD 6637.7 VEL 11.379 PTH 6.43 VHP 3.309 DPA -43.23 RAP 305.90 ECC 1.1345

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

R4,00 184,51 126.28 13 4 SI 2055,7 "16,99 74.42

88.72 187.60 119.23 13 36 16 1962.? -15.08 97.32

79,57 189.68 113,67 14 23 2 1824.2 -13.59 57.38

65.65 190.86 109.96 15 23 19 1625.0 -12.49 42.89

47.20 191.24 108,63 16 38 26 1368.9 -12.07 24.28

27,01 190.86 109.96 IT 57 25 1099.5 -12,49 4.2R

8,49 169.68 113.67 19 6 36 871.0 -13.39 348.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .7725 TRA -.0120 TC3-9.1336 BAU 1.182g

ROE .1921 RRA .2599 RC3-2.3346 FAU .17630

FOE 2.0857 FRA 1.7465 FC-16.2621 BSP 9934

BDE .796D BRA .2592 BC3 9.4273 FRP 1603

LAUNCH DATE JUN 8 1971

HELIOCENTRIC C_IC

RL 151.80 LAL .DO

RP 224.40 LAP .38

RC 217.222 GL 17.50

PLANETOCENTRIC CONIC

C3 9,640 VHL 3.105

LNCH AZNTH LNCH TIME

50.00 12 3 11

DO.DO 12 35 II

70.DO 13 18 57

DO.DO 14 19 30

gO.DO 15 37 32

lO0.OO IT 2 21

IlO.OO 19 16 24

SGT $779.9 8GR 1332.7 SG3 966.9 ST 72.7 SR 19.5 SS 57.7

RRT .9486 RRF .9925 RTF .9481 CRT .925g CRS -.9899 CST -.9680

SG5 3984.8 R23 .2746 R13 .9539 LSA 94.0 NSA 12.6 SSA 1.0

8G1 3955.9 $92 476.1 THA 14.39 ELI 74.9 EL2 7.1 ALF 14.07

FLIGHT TIME 238.00 ARRIVAL DATE JAN 30 197E

DISTANCE 541.446 EARTH TO NAR$

LOL 254.68 VL 32.298 GAL 1.18 AZL 88.34 HCA 166.62 RNA 188.15 ECC .19426 INC 1.6559 Vl 29.350

LOP 61.29 VP 21.832 GAP 1.47 AZP 91.61 TAL 7.27 TAP 173.89 RCA 151.60 APO 224.70 V2 24.508

GP -22.79 ZAL 81.97 ZAP 39.72 ETS 165.07 ZA£ 94.84 ETE 182.65 ZAC 79.34 [TC 273.14 LV! 9.69

DLA 7.06 RAL 331.60 RAD 6637.9 VEL 11.390 PTH 6.44 VHP 3,366 DPA -44.48 RAP 306.56 £CC I.lSBY

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3113.20 -35.53 $7.77 183.83 124.01 12 35 6 2115.2 -19.53 77.20

3030.04 -31.24 93.12 168.85 116.89 13 25 42 2030.0 -17.86 71.04

2901.28 -27.38 84.66 190,83 111.27 14 7 18 1901.3 -16.30 61.69

2711,69 -24.57 71,39 191.92 107.52 IS 4 41 1711.7 -15.14 47.96

2459.82 -23.52 53,22 192.27 106.17 16 18 32 1459.8 -14.70 29.68

2189.14 -24.57 32.75 191.92 107.52 17 39 48 1106.1 -15.14 9.32

1949.10 -27.36 13.38 190,83 111.27 18 50 52 948.! -19.30 3S0,61

DIFFERENTIAL CORRECTIONS

TD( .9329 TRA -,0219 TC3-9.0956 8AU 1.2124

RDE .ISOI RRA .2999 RC3-2.4008 FAU .16910

FOE 2.23g9 FRA 1.6981 FC-IS.0963 |$P 10212

DOE .9659 9RA .2706 8C3 9.40?| FRP 1550

NID-COURSE EXECUTION AccuRAcY ORBIT OETERRINATION ACCURACY

SGT 5904.9 SGR 1639.1 SG3 926.2 ST 89.5 SR 24.4 38 61.8

RRT ,3499 RRF .9939 RTF ._,69 CRT .9489 CRS ".9_56 C|I -.9728

9G6 6128.2 R23 .2817 RI3 .9532 LSA 108.3 NSA l_.D SSA .8

SGI $108.1 392 495.5 THA 14.67 EL1 89.6 EL2 7.4 ALF 15.08

LAUNCH DATE JUN 8 1971 FLIGHT TIME 240.00 ARRIVAL DATE FEB I 1972

NEL1C_ENTRIC CONIC DISTANCE 545.561 EARTH TO MARS

RL 151.60 LAL .OO LOt. 254.66 VL 32.309 GAL l,IO AZL 88.04 HCA 167,69 SHA 188.34 ECC .19490 INC 1.9373 VI 29.S90

RP 224.79 LAP .42 LOP 62.36 VP 21.820 GAP !.34 AZP 91.91 TAL 6.77 TAP 174.49 RCA 151.63 APO 225.04 V2 24.466

RC 219.888 GL 20.44 GP "24.32 ZAL 82.92 ZAP 59.35 ET3 163.73 ZAE 93.74 ET£ 182.30 ZAC 77.80 (TC 273.21LVI 11.03

PLANET_ENTRIC CONIC

C3 g.965 VHL 3.160 DLA 10.10 RAL 331.27 RAD 6638.0 V£L 11.403 PTH 6.46 VHP 3.432 OPA -43.91 RAP 307.37 ECC 1.1643

LNCH AZHTH LNCH TINE L-I TINE ]NJ LAT INJ LONG [NJ RT ARC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 11 SO 26 3183.12 -38,02 102.35 187,50 121,10 12 43 29 2183.1 -22.72 80,50

80.00 12 lg 2 3107.03 -33.49 gB.41 190.40 113.88 13 ID 49 2107.D -20.94 75.22

70.00 12 58 53 2989.69 -29.41 g0.74 192.24 lOB.20 13 46 44 lgRg.? -Ig.27 66.62

8D.DD 13 35 49 2811,45 -26.44 78.20 193.22 104,40 14 42 40 18|1.4 -18,03 53.96

90.00 15 12 14 2564.83 -25.32 60.38 193,$3 103.03 15 54 $9 1564.8 -17.55 36.04

100.00 16 38 41 2285.92 -26.44 39.37 193.22 104.40 17 16 46 1285.9 -18.03 13.32

110.00 17 58 21 2036.51 -29.41 19.63 192.24 108.20 18 32 18 1036.S -t9.27 355,74

OIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY CRRIT DETERHINATION ACCURACY

TO[ 1.127g TRA -.0361 TC3-8.9639 BAU 1.2407 SGT 6023.2 SGR !?37,4 SG3 881.5 ST 102.6 SR 30.4 SS 86.3

RDE ,3233 RRA .2818 RC3-2.4342 FAU .15901 RRT ,9509 RRF .9951RTF .9455 CRT .9641CRS -.9983 CRT -.9771

FDE 2.4112 FRA 1,6339 FC-13,7864 BRP 10330 SGB 2268.8 R23 *2883 R13 .g523 LSA 125.2 NSA t3,3 SRA .7

60[ 1.1733 BRA .2841BC3 9.2939 FRP 1492 $G1 $247.3 SG2 §18,3 THA 15.45 EL1 106.7 EL2 7.8 ALF 18.04
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUM I 1971

MELIO¢ENTRIC CONIC

RL 151,80 LAL .00

RP 225.10 LAP .4|

RE 222,S5] GL aS.TO

PLANETOC[NTR|C CONIC

C3 10.460 VML 3.834

LNCH AZNTN LNCH TIRE

50.00 11 $5 8

60.00 11 59 41

TO.DO 12 34 SO

80.00 IS 27 19

90.00 14 41 30

ID0.00 16 10 2

110.00 17 34 16

FLIGHT TIM( 242.00 ARRIVAL DATE FEB S 1972

DISTANCE 549.671 EARTH TO MARS

LOt. 254.88 VL 32,320 GAL 1.02 AZL 67.S9 HCA 166.76 8NA 166,58 ECC ,16355 INC Z.313S VI 21.550

LOiS $3.43 VP 21,789 GAP 1.21 AZP 92,27 TAL 6.20 TAP 173,02 RCA ]51.85 APO 225.36 V2 24,424

GP -26.07 ZAL 83o66 ZAP §9,13 [T6 162.25 ZA£ 92,69 [TE 161.94 ZAC 76.03 EYC 2?3.29 LVI 12,S8

DLA 13.50 RAL 330.74 RAO 6838.3 V[L ||.426 PTH 6,46 VHP 3.512 DPA -47.55 RAP 308.37 [CC 1.I721

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO C6T TIN INJ 2 LAT INJ 2 LONG

3261.49 -40,62 ]08,03 ]89.69 ]17.28 12 29 30 226].5 -26.$0 64.53

3198.17 -35.75 ]04.88 182.39 109.g8 12 52 37 2196.2 -24.35 80.28

$092,71 -31.37 98.]1 ]94.01 ]04.25 13 26 23 2092.7 -22.52 75.04

2926.74 -28.16 86.49 194.82 100.37 14 15 59 1928.7 -21,14 81.27

2688.85 -26.94 69.09 195.06 98.95 15 26 ]8 1688.8 -20.61 43.86

2403,2] -28,16 47.$6 ]94.82 ]00.$7 ]6 50 5 1405.2 -21.14 22.64

2159.55 -31.37 27.03 194.0! ]04.25 ]8 9 56 1139.5 -22.52 t.96

DIFFERENTIAL CCRRECTIONS

TOE 1.3554 TRA -.0649 TCS-8.7402 8AU 1.2710

ROE .4114 RRA .2920 RC3-2.4957 FAU .14927

FOE 2.5679 FRA 1.5456 FC-12.3545 BSP 10815

8DE 1.4|45 8RA .2991BC3 9.0896 FSP 1415

NID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SGT 6]42.0 SGR 1849.4 SG3 830.9 ST ]20.2 SR 37.4 SS 70.3

RRT .9518 RRF .9960 RTF .9439 CRT .9737 CRS -.9994 CST -.9805

SGB 6414.4 R23 .2948 R13 .9514 LSA 143.5 MSA 13.? SSA .S

SG1 6391.] SG2 545.4 THA 16.11 ELI 125.6 EL2 8.2 ALF 16.92

LAUNCH DATE JUN 6 1971 FLIGHT TINE 244.00 ARRIVAL DATE FEB S 1972

HELIOCENTRIC CONIC

RL 151.80 LAL .DO LOL 254.66 VL 32,350 GAL

RP 225.57 LAP .45 LOP 64.50 VP 21.758 GAP

RC 225.217 GL 27.62 GP -28.11ZAL 84.85 ZAP

PLANETOCENTRIC CC_N]C

C3 11.124 VHL 3.$35 DLA 17.34 RAL $29.97 RAD 6658.6 VEL 11.453 PTH 6.51VHP

DISTANCE 553.775 EARTH TO MARS

.94 AZL 87.26 HCA 169.82 6MA 188.70 ECC .19622 INC 2.7411 Vl 29.350

1,08 AZP 92.70 TAL 5.73 TAP 175.57 RCA 151.68 APO 225.73 V2 24.382

59.11 ETS 16D.62 ZAE 91.71 ETE 181.54 ZAC 73.98 ETC 273.39 LVI 14.39

3.6t0 DPA -49.43 RAP $09.61 ECC 1.1831

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 JJ t6 28 3353.DI -43.23

60.00 tl 36 I 330D.98 -37.90

70.00 12 5 7 3215.32 -3S.D7

80.00 12 51 16 3070,68 -29.46

90.00 14 2 $7 2840.35 -28.07

100.00 15 $4 6 2545.15 -29.46

110.00 17 4 33 2262.14 -35.07

DIFFERENTIAL CORRECTIONS

TOE 1.6219 TRA -.1146 TC3-8.4096 BAU 1.$056

ROE .5230 RRA .2955 RC3-2.5198 FAU .13886

FOE 2.7192 FRA 1.4250 FC-10.8062 DSP 11086

BDE 1.7042 BRA .3197 8C3 8.7790 FSP 1330

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

RL 151.80 LAL .O0

RP 225.96 LAP .52

RC 227.883 GL 32.01

PLANETOCENTRIC CON|C

C3 12.080 VHL S.476

LNCH AZHTH LNCH TIME

50.00 t0 53 14

60.OO 11 6 17

70.00 1! 26 56

90.00 12 3 28

90.00 13 9 42

100.00 14 46 20

110.00 16 26 22

INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

115.27 192.62 112.19 12 12 21 2353.0 -30.30 69.57

112.94 194.97 104.88 12 31 2 2301.0 -28.10 86.61

107.27 196.23 99.08 12 58 42 2215.3 -26.01 80.85

96.83 196.75 95.09 13 42 27 2070.7 -24.40 70.55

80.02 196.87 93.60 14 49 58 1840.4 -23.77 53.83

58.19 196.75 93.09 16 16 35 1545.2 -24.40 31.92

36.16 196.23 99.08 17 42 15 1262.1 -26.01 9.77

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6267.0 SGR ]950.1SGS 774.5 ST 139.6 SR 45.7 SS 73.S

RRT .9526 RRF .9966 RTF ,9421 CRT .9802 CRS -.9999 CST -.9828

SGB 6572.4 R23 .3008 RI3 .9504 LSA 163.8 MSA 14.0 SSA .4

SGI 6547.0 SG2 576.4 THA 16.89 EL1 146.6 EL2 8.6 ALF 17.86

FLIGHT TIME 246.00 ARRIVAL DATE FEB 7 1972

DISTANCE 557.874 EARTH TO MARS

LOL 254.66 VL 32.$4! GAL .86 AZL 86.73 HCA 170.88 SMA 188.89 ECC .19691 INC S.2662 Vl 29.350

LOP 65.56 VP 21.727 GAP .95 AZP 93.23 TAL 5.24 TAP 176.12 RCA 151.70 APO 226.09 V2 24.540

GP -30.49 ZAL 85.61 ZAP 39.34 ETS 158.83 ZAE 90.81 ETE 181.12 ZAC 71.59 ETC 273.52 LVI 16.49

DLA 21.68 RAL 328.86 RAD 6639.1 VEL 11.496 PTH 6.54 VHP

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTM INJ TIME

3461.46 -45.82 124.61 196.58 105.32 11 50 55

3426.68 -39.61 123.18 198.28 98.13 12 3 24

3365,87 -34.09 118.89 198.90 92.29 12 23 2

3251,28 -29.80 110.22 198.92 88.06 12 5T 40

3037.44 -28.07 94.41 198.82 86.41 14 0 20

2725.75 -29.80 71.59 198,92 88,06 15 31 46

2412.69 -34.09 47.80 198.90 92.29 17 6 35

MID-COURSE EXECUTION AccuRACY

5GT 6564.1 $GR 2130.4 SG3 709,6

RRT .9535 RRF .9970 RTF ,_97

$GB 6750.1 R25 .3072 RI3 ,g4SI

SGI 6702.2 SG2 612.6 THA |7.80

DIFFERENTIAL CCRRECTIONS

TDE 1.9553 TRA -.J809 TC3-T.gI4D BAU 1.3406

ROE .6894 ERA .SD2_ RC3-2.SO54 FAU ,]2657

FOE 2.8614 FRA 1.2847 Fc3-g.oss6 6SP 11417

6DE 2.0868 8RA .3522 5C3 8.3012 FSP 1232

3.733 DPA -51.62 RAP 311.19 ECC !.1988

PO CST TIN INJ 2 LAT INJ 2 LONG

2461.5 -34.72 96.14

2426.7 -32.12 94.83

2365.9 -29.60 91.08

2251.3 -27,57 85.02

2037.4 -26.73 67.49

1725.8 -27.57 44.3g

1412.7 -29.60 20.00

ORBIT DETERMINATIOM ACCURACY

ST IGI,S SR 55.0 SS 76.9

CRY .9848 CRS-I.UUUO C81 -,9649

LSA 18S.8 MSA 14.2 SSA ,5

EL1 170.6 EL2 9.2 ALF 18.86

FLIGHT TIME 248.0D ARRIVAL DATE FEB 9 1972LAUNCH DATE JUN 6 1971

NELIOCENTRIC CONIC

RL 151.80 LAL .DO LOL 254.66 VL 32.352 GAL

RP 226.35 LAP .SS LOP 66,62 VP 21.697 GAP

RC 230.548 GL 37.07 GP -33.29 ZAL 86.75 ZAP

PLANETOCENTRIC CONIC

CS 15.498 VHL 3.674 OLA 26.58 RAL 32T.SD RAD 6639.6 VEL 11.557 PTH 6.60 VHP

DISTANCE 561.966 EARTH TO MARS

.78 AZL 06.07 HCA 171.94 SMA 189.05 ECC .19761 INC 3.9252 vl 29.350

.82 AZP 93.89 TAL 4.75 TAP 176.67 RCA 151.72 APO 226.44 V2 24.299

59.90 ETS 136,87 ZAE 90.01 [TE ]80.67 ZAC 68.76 ETC 273.70 LVI 18.95

3.893 DPA -54.16 RAP 313.25 ECC 1.2221

LNCH AZMTH LNCM TIME L-I TIN[ INJ LAT

50.00 10 23 27 3592.28 -47.28

60.00 I0 27 21 5581.88 -40.30

70.00 10 34 15 3561.55 -33.57

80.00 10 SO 10 3511.56 -27.88

90.00 11 40 31 3348.88 -24.75

100.00 15 33 2 2986.03 -27.68

110.00 15 33 41 2608.37 -33.57

DIFFERENTIAL CORRECTIONS

TOE 2.3665 TRA -.2837 TC3-7.2564 8AU 1.3820

ROE .8641RRA .2949 RC3-2.4478 FAU .11354

FOE 2.9692 FRA 1.1021 FC3-7.3014 8SP 11694

BD£ 2.5193 BRA .4092 6C3 7.6581 FSP 1106

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

136,T8 201.83 g6.09 11 23 |9 2592.3 -39.45 105.06

136.30 202.28 8g.27 11 2T 3 2581.9 -36.18 105.98

134,11 201.74 03.32 11 33 36 256|.5 -32.83 105.39

129,22 200.63 78.33 11 48 42 2511.6 -29.78 101.99

116.53 199.89 75,8? 12 36 20 2348.9 -28.24 90.08

90.59 200.63 78.33 14 22 48 1986.0 -29.78 63.36

63.03 201.74 83.32 16 17 9 1608.4 -32.83 34.31

MID-COURSE EXECUTION ACCURACY ORBIT D£TERNINATION ACCURACY

SGT 6503.5 SGR 2305.5 SG3 634,4 ST 184,9 SR 67.9 SS 78.5

RRT ,9543 RRF .9970 RTF ,9370 CRT .9882 CRS -.9999 CST -.9866

SGB 6900.0 R23 .3135 RI3 .9476 LSA 211.5 NSA 14.4 SSA .2

SGI 6869.2 SG2 652.D THA 18.8T EL1 196.7 EL2 g.8 ALF 19.99
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 6 1871

HELIOCENTRIC CONIC

RL sSl,SO LAL .00

RP E26,?4 LAP ,59

RC _33.212 GL 42.87

PLANETOCENTRIC CONIC

C3 15.698 VHL 3.962

LNCH AZNTH LNCN TIME

50.00 8 45 43

90.00 g 32 32

70,00 9 3 18

74.13 8 2 23

74.13 8 2 23

74.13 8 2 23

110.00 14 4 44

FL|DRT TIME 2SO.O0 ARRIVAL 8ATE FEB II 1972

DISTANCE SSQ.OSO EARTH TO MAR1

LOL ES4.88 VL $2.365 GAL .TO AZL 85.22 HCR |72.89 8MA |88,27 (CC .18832 iNC 4.?777 VI 28.350

LOP 57,68 VP 21.867 GAP ,88 kip 94.74 TAL 4.22 TAP 17?,21RCA 131.73 AFO 228.91 V2 24,25?

GP -38.60 2AL 87.85 ZAP 80,86 ET8 154.80 Zk[ 89.37 [T( 180.22 ZAC 85.42 ETC 273.94 LVI 21.85

DLA 32.10 RAL 325.11RAO 8840.9 VEL 11.651PTH 8.68 VMP 4.112 DPA -57.11 RAP 316,06 ECC 1.2583

L-| TIME [NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

3754.08 -4?.30 152.37 208.14 84.10 10 48 17 2754.1 -44.07 117.82

3783,g4 -38.74 153,20 208.29 77.92 10 35 36 2783.9 -39.51 122.07

3864.49 -28.91 IS6.40 203.00 70.97 |O 9 43 2864.5 -33.97 128.83

4059.58 -20.25 167.47 199.11 64.55 g 10 2 3059,6 -28.g6 142.87

4059.58 -20.25 167.47 199.11 64.55 9 10 2 3039.6 -28.96 142.87

4059.56 -20.25 167.47 lgg.ll 64.55 9 10 2 3059.6 -28.96 142.87

2911.3I -28.91 85.32 203.00 70,97 14 53 16 1911.3 -33.97 57.77

DIFFERENTIAL CORRECTI0448

TDE 2.8852 TRA -.4350 TC3-8.4Dg2 BAU 1.4307

ROE 1.1310 RRA .2692 RC3-2,3247 FAD .09877

FDE 3.0121 FRA .8827 FC3-S,4477 BSP 11995

6DE 3.0990 ERA .5116 BC3 6.8178 FSP 961

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

MID-COURBE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SGT 6814.6 8GR 2506.0 883 S45,6 ST 209.1 SR 82,1 SS 77.8

RRT .9555 RRF .9965 RTF .9331 CRT .9906 CR5 -.9998 CST -.9877

8GB 7073.4 823 ,3215 813 ,9454 LSA 237.3 MSA 14,6 65A .2

SG1 7039.2 882 694.5 THA 20.10 ELI 224.4 EL2 10.5 ALF 21.31

FLIGHT TIME: 252.00 ARRIVAL DATE FEB 13 1972

DISTANCE 570.126 [ARTN TO MARS

RL 151.80 LAL .DO

RP 227.13 LAP .61

RC 235.874 GL 49.51

PLANETOCENTRIC CO_|C

C3 19.301 VHL 4.393

LNCH AZNTH LNCH TIME

50.00 8 48 49

60.00 7 57 21

63.07 6 45 57

63.07 6 45 57

63.07 6 45 57

63.07 6 45 57

63.07 6 43 57

LOL 254.66 VL 32.374 GAL

LOP 68,73 VP 21.636 GAP

GP -40.54 ZAL 88.48 ZAP

• 62 AZL 84.08 HCA

• 56 kip 95.89 TAL

62.42 ET8 152.89 ZAE

174.03 5NA 189.46 ECC .19905 INC 5.9237 Vt 29.350

3.72 TAP 177.75 RCA 151.73 APO 227.17 V2 24.215

88.94 ETE 179.83 ZAC 61.45 ETC 274.29 LVI 25.26

DLA 38.27 RAL 322.00 RAD 6642,5 VEL 1],803 PTH 6,83 VHP 4.424 DPA -60,51 RAP 320.08 £CC 1.3176

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3963.29 -44,04 171.48 213.78 69.79 9 52 52 2963,3 -47.30 136.86

4096.03 -31.61 178.49 207.02 63,58 9 5 37 3096.0 -3g.43 148.40

4300.75 -22.09 187.57 201.03 57.92 7 §7 37 3300.7 "33.28 163.46

4300.75 -22,09 187.57 201.05 57,92 7 57 37 3300.7 -33.28 163.46

4300.75 -22.09 187,57 2Ol.OS 57.92 7 57 37 3300.7 -33.28 163.46

4300.75 -22,09 187,57 201.03 57.92 7 57 37 3300.7 "33.20 163.46

4300.75 "22.09 187.57 2D|.OS 57.92 7 57 37 3300.7 -33.28 163.46

DIFFERENTIAL CCRRECTION$

TDE 3.5612 TRA -,6631 TC3-3.3854 BAU 1.4934

RD( 1.5217 RRA ,2099 RC3-2,1201 FAU .08121

FDE 2.9626 FRA .6331 FC3-3.6426 BSP 12218

BDE 3.8726 BRA .6955 DC3 5.7878 FSP 788

MID-COURSE EXECUTION ACCURACY

$GT 6721.1 Sr_ 2744.1 SG3 443.0

RRT .9588 RRF .9949 RTF .9285

SGG 7259.7 823 .33SI R13 .940g

SG1 7221.7 882 742.1 THA 21.58

LAUNCH DATE JUN 6 1971 FLIGHT TIME 254.00

HELIO_CENTR]C CCNIC

RL 151.80 LAL .00

RP 227.52 LAP .65

RC 238.532 GL 57.07

PLANETOCENTRIC CONIC

C3 25.681 VHL 5.068

LNCH AZMTH LNCH TINE

$0.00 7 8 29 4273.40 -33.99

53.36 S 43 49 4485.54 "22.46

53.36 5 45 49 4485.54 -22,48

53.36 5 45 49 4485.54 -22,48

53.36 5 45 49 4485.54 -22,46

53.36 5 45 49 4493.34 -22.46

53.36 5 43 49 4465,54 -22.48

DIFFERENTIAL CORRECTIONS

TOE 4,4775 TRA -.9893 TC3-4,1931 8AU 1,5702

ROE 2.1223 RRA .0887 RC3-1.8258 FAU ,08065

FOE 2.72g5 FRA .382g FC3-2.OSOS 83P 12716

ROE 4.gsso ERA .g932 8C3 4.5734 FSP $96

DISTANCE 574.192

LOL 254.66 VL 32.383 GAL .54 AZL 82.45 HCA

LOP 69,78 VP 21.607 GAP .43 AZP 97.$2 TAL

GP -45.18 ZAL 89.20 ZAP 64.67 ET$ 150.76 ZAE

175,07 SNA

3.22 TAP

88.83 ETE

DLA 43.04 RAL 317.43 RAD 6645.3 VEL 12.068 PTH

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ

7.05 VHP

AZMTH INJ TINE

194.16 213.19 54.45 8 1g 43

203.88 203.06 49.88 7 O 35

203.88 203.06 49.88 7 0 33

203.88 203,06 49.88 7 0 3S

203.88 203.06 49.88 7 0 3S

203.88 203.06 49.88 7 D 33

203.88 203.06 49.88 7 O 33

HID-COURSE EXECUTION ACCURACY

SGT 6796.6 $GR 3033.6 SG3 325,6

flRT .9597 RRF .$912 RTF ._,84

88§ 7442.g R23 .3552 El3 .9337

Ski 7401.6 SG2 782,7 THA 23.47

LAUNCH DATE JUN 6 1971 FLIGHT TIME 236.00

HELIOCENTRIC CONIC

RL tSI.8D LAL .OO LOL 254.66 VL

RP 227.91 LAP .66 LOP 70.82 VP

RC 241.186 GL 65.64 GP "50.53 ZAL

PLANETOCENTR1C CONIC

C3 38.284 VHL 6,187

LNCH AZNTH LNCH TIME

44.02 4 46 16

44.02 4 46 16

44.02 4 46 |6

44.02 4 46 16

44.02 4 46 16

44.02 4 46 l_

44.02 4 46 16

DIFFERENTIAL CORRECTIONS

TOE 3,6676 TRA-1.5346 TC3-2.9826 BAU 1.7037

RDE 3.0933 RRA -.1954 RC3-1.4779 FAD .03607

FOE 2.1667 FRA ,1525 FC3 -.8609 DSP 12984

6DE 6.4579 8RA 1,5470 BC3 5.3286 FSP 385

DISTANCE 578.243

32.396 GAL .48 AZL T9.98 HCA 176.10 SNA

21.377 GAP ,29 AZP 100.00 TAL 2.72 TAP

89.77 ZAP 67,82 ET3 149,52 ZAE 89.21 ETE

DLA 52.26 RAL 310.40 RAD 8650.1 VEL 12.$76 PTH 7.44 VHP

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

4662.63 -20.17 218.90 203.90 40.69 6

4662,63 -20.17 218.90 203.90 40.69 6

4662.63 -20.17 218.90 203.90 40.69 8

4662.63 -20.1? 218.90 203.90 40.69 6

4662.63 -20.17 218.90 203.90 40.69 6

4662.63 -20.17 218.90 203.90 40.69 6

4662.63 "20.17 218.90 203.90 40.69 6

HID-COURSE EXECUTION ACCURACY

$GT 6823.5 SGR 3412,9 SG3 197.3

RRT .9653 RRF .9792 RTF .8939

SG8 7629.4 823 .3990 R13 .9157

681 7587.2 SG2 801.3 TNA 26.08

ORBIT DETERMINATION ACCURACY

ST 232.9 SR 99.4 $S 74.1

CRT .9924 CRB -.9996 CST -.g863

LSA 263.4 NSA 14.8 SSA .!

ELI 253.0 EL2 1|.3 ALF 23,00

ARRIVAL DATE FEE 15 197_

EARTH TO MARS

189.65 ECC .19960 INC 7.5476 Vt 29.350

178.29 RCA 151.76 APO 227.55 V2 24.174

179,65 ZAC 56.74 ETC 274.83 LVI 29.22

4,8g8 DPA -84.30 RAP 326.18 ECC !.4226

PO CST TIN INJ 2 LAT INJ 2 LONG

3273.4 -45.27 166.17

3485.5 -56.72 181 35

348S.5 -36.72 181 35

3485.3 -36,72 181 33

348S.5 -36.72 161 35

3485.5 -36.72 18I 33

3485.5 -36.72 181 35

ORBIT DETERMINATION ACCURACY

ST 254,3 68 ]20.0 SS 65.4

CRT .9938 ORS ".9991 CSl -.9885

LSA 288.3 MSA 14.T $$A .1

EL1 281,0 EL2 12,1ALF 25.18

ARRIVAL DATE FEB 17 1972

EARTH TO MAR3

188,8S ECC .20055 INC10.0206 Vl 29.350

178.83 RCA 151.T7 AFO 22T.92 V2 24.133

180.03 ZAC 31.26 ETC 275.T6 LVI 33.65

S.873 DPA -68,18 RAP 336,02 ECC 1.6301

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3 59 3662.6 -3?.83 199.T3

3 59 3662.6 -37.83 199.73

3 5g 3662.6 -37.83 19g.73

3 59 3662.6 -37.83 1gg.73

3 59 3662.6 -37,83 199.73

3 59 3662.G -37.83 19g.73

3 59 3662.6 -37.83 199.73

ORBIT DETERNINATION ACCURACY

ST 264.8 SR 143.4 SS 49.2

CRT .9949 CRS -.9979 CST -.g862

LSA 304.8 NSA 14,5 SSA .!

EL1 300.9 EL2 12.7 ALF 28.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH DATE JUN Q ll71 FLIGHT TIME 214.00 ARRIVAL DATE NAR 8 IR72

HELIOCENTRIC CONIC

RL ISI.9Q LAL oOO

RP 231,37 LAP .95

RC 264.?70 GL -14.30

PLAMETOCENTRIC CONIC

C3 38,190 VNL 6,2R0

LMCH A2MTH LNCN 71ME

37.54 22 9 |2

37.54 22 9 12

37.54 22 9 12

37.54 22 9 ]2

37.54 22 G 12

37.$4 22 9 12

37.$4 22 9 12

DIFFERENTIAL CORRECTIONS

TOE-2.1256 TRA 3.6941 TC3-3.4SS6 BAU 1.881i

RDE -.OOGG RRA-l.4751RC3 1.1385 FAU .0885|

FDE .8685 FRA 1.9978 FC3-1.5330 BSP 14690

ODE 2.1286 BRA 3.9777 BC3 3.6383 FSP 645

0|STANCE 6t4,935 EARTH TO MARS

LOL 2S4,11 VL 32.493 GAL -.39 AZL 9t.93 HCA ISS.41 IMA IS|,S3 ECC .207P3 IMC 9.9388 yl 29.3S0

LOP SO.OT YP 21.322 GAP -,85 AZP 80.tt TAL S87.7§ TAP tSS.25 RCA 151.78 APO 231.47 V2 23.719

GP 40.59 ZAL 94,|t ZAP B7,98 ITS 2|1.83 ZAE 82.80 (T( 106.90 ZAC 141.78 ETC 278.16 LV! -5].48

OLA -37,55 RAL 36.4? RAD 1650.2 VEL 12.592 PTH

L'! T|N[ lkJ LAT

2060.45 21.43

2060.45 21.43

8060.45 21.43

2060.45 21.43

8060.45 21.43

2060.45 81.43

2069,45 21.43

7.45 VHP 4.729 DPA 18,93 RAP 299.|0 ECC 1.6367

|HI LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN |NJ 8 LAT |NJ 2 LONG

56.44 292.01 144.80 22 43 52 1060,4 40,73 $8.94

56.44 292.01 144.80 22 43 32 1060.4 40.73 38.94

56.44 292.01 144.80 22 43 32 1060.4 40.73 58.94

86.44 292.01 144.80 22 45 32 10S0.4 40.73 $8.94

56.44 292,01 144.80 22 43 38 1060.4 40.73 38.94

86.44 2g8.01 144.80 22 43 32 1060.4 _D.73 38.94

56.44 292.01 144.80 22 43 58 1060.4 40.73 $8.94

MID-COURSE _XEEUT|ON ACCURA_ ORBIT DETERMINATI(_q ACCURACY

SGT 7907.7 SGR 290|.4 SG3 346.0 ST 238.7 SR 38.0 SS 26.7

RRT -.9648 RRF -.9803 RTF .8962 CRT -.6919 CR8 .7947 EST -.1117

8GB 8423.2 R23 .4120 R13 -.9992 LSA ]39.3 MSA 37.? SSA .t

SG1 8392.4 SG2 719.2 TNA 160.36 EL1 139.3 EL2 27.0 ALF 188.67

LAUNCH DATE JUN 6 1971 FLIGHT TIME 276.DD ARRIVAL DATE MAR B 1972

HELIOCENTRIC CCNIC

RL ]5].80 LAL .00

RP 281.78 LAP .97

RC 2G7.$49 GL -59.89

PLANETOCENTR]C CONIC

CS 31.681VHL 5.646

LNCH AZMTH LNCH T|M(

4].58 2J 59 27

41.58 Z] 59 27

4].58 21 59 27

41.58 2! 59 27

41.58 21 59 27

41.58 21 59 27

4].58 2l 59 27

DISTANCE 618.943 EARTH TO MARS

L(_- 254.66 VL 32.50? GAL -.48 AZL 98.64 HCA |86.49 SMA 191.83 ECC .20881 INC 8.642l V! 29.380

LOP 81.09 VP 21.295 GAP -.99 AZP 81.41TAL 357.24 TAP 183.T4 RCA 151.77 APO 251.88 V2 25.780

GP 36.10 ZAL 95.10 ZAP 54.76 ITS 2|0.46 8AE 80.95 ETE 187.28 ZAC 137.35 ETC 277.34 LVI -47.45

OLA -54.24 RAL 31.24 RAO 6647.7 VEL 12.381 PTH 7.25 VHP 4.413 DPA 14.51 RAP 299.98 ECC 1.5247

L-Z TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM INJ 8 LAT INJ 2 LONG

]988.56 23.15 50.46 283,_9 140.54 22 32 35 988.6 41.02 30.86

1988.56 23.15 50.46 283.29 140,54 82 32 35 988.6 4].02 30.86

1988.56 23.15 50.46 283,28 140,54 82 32 33 988.6 41.02 $0.86

1986.56 23.]5 50.46 283.29 140.54 82 32 35 986.6 41.02 30._6

1988.56 23.15 50.46 203,29 140.54 82 32 35 988.6 4].02 30.86

1988.56 23.15 50.46 283,29 140.54 22 32 35 988.6 41.02 30,86

]988.56 23.15 50.46 263.29 140.54 22 32 33 988,6 41.02 30.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8065.6 $GR 2585.5 SG3 423.4 ST 147.1 SR 33,9 $S 2_.7

RRT -,9631 RRF -.9848 RTF .9086 CRT -.7660 CR8 .8010 ¢ST -.2t9_

SGO 8469,9 R23 .3903 R13 -.9182 LSA 149.5 HSA 33.7 SSA -2

561 8445,2 SG2 646.3 THA 168.70 ELI 149.4 EL2 21,7 ALF 169._E

DIFFERENTIAL CCRRECTION$

TOE-2.2575 TRA 3.5338 TC3-4.1681 BAU 1.8456

ROE .2228 RRA-1.2756 RE3 1.1758 FAU .08084

FOE .6099 FRA 2.4087 FC3-2.1952 BSP 14659

BDE 2.2608 BRA 3.7570 EC3 4.3307 FSP 778

LAUNCH DATE JUN 6 1971 FLIGHT TIME 278.09 ARRIVAL DATE MAR 10 1972

HELI_ENTRIC CONIC

RL 151,80 LAL .DO

RP 282.12 LAP 1.00

RC 269.919 GL -56.10

PLANETOCENTRIC CONIC

C3 27.345 VHL 5.248

LNCH AZNTH LNCH TIME

48,44 21 58 28

45.44 21 56 29

45.44 81 56 29

48.44 21 S$ 89

45.44 81 58 29

45.44 21 56 89

45.44 21 $6 29

6IFFERENT IAL CORRECTIONS

TOE-2.2392 TRA S.4361 TC3-4.8834 6AU 1.889_

ROE .IS09 RRA-1.1862 RCS |.!T99 FAU ,08955

FOE .4388 FRA 8.7130 FCS-8.BI49 SSP |4724

8DC 2.2450 ERA 3,81_0 6C3 4.9673 FSP 079

DISTANCE 622.951 EARTH tO HARS

LOL 254.66 VL 32.516 GAL -.5T AZL 97.?0 NCA ]87.50 SNA 192.03 ECC .20970 INC 7.6984 Vl 29.550

LOP 82.09 VP 21,268 GAP -1.12 AZP 88.37 TAL 356.73 TAP 184.22 RCA 151.76 APO 252.29 V2 25,691

GP 32.32 ZAL 96.08 ZAP 52.14 IT3 208.95 ZAE 79.34 ETE I67.40 ZAC 133.6] ETC 276.R5 LV[ -44./I

OLA -51.13 RAL 27.60 RAD $646.0 VEL |2.145 PTH 7.1t VHP 4.81t OPA 10.04 RAP 3DO,ST [CO 1,4533

L-| TIM( _NJ LAT |NJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1988.15 23,98 44,75 276.57 136.62 22 28 35 926.1 40,47 2_.57

1928,15 23.98 44.75 276.57 136.68 28 28 _5 g26.1 40.47 2_,$7

1926.|5 23.98 44.75 276.57 136.62 22 28 35 988.1 40.4? 23,57

1928.13 83,98 44.75 275.57 136.62 22 28 35 986.1 40.47 25.S?

1986.15 23.98 44.75 276.57 136.68 82 28 35 g26.1 40,47 ?_.57

1986.15 83.98 44.75 276.5T 136.52 22 28 35 926.1 40.47 _5.57

1926.18 23.98 44.75 2?6.57 I36.62 22 28 33 $86.1 40.47 _3,S?

MID-COURSE EXECUTION AcCuRACY ORBIT OETERMIMATION ACCURACY

SGT 820T.9 SGR 8324.6 SG3 483.2 ST 151,8 SR 30.7 $S _7.4

RRT -,9652 RRF -.$864 RTF ._.45 CflT -.7982 CkS .Bug4 CI[ -._V_4

BOa 8530.7 R23 .3794 R13 -,9218 LSA 154.0 MSA 31.6 S$A ._

851 0510.5 SG2 586.5 THA 184.84 ELI 153.8 EL8 18.3 ALF 170,69

LAUNCH DATE JUN G 1971 FLIGHT T|HE 280.00 ARRJVAL DATE MAR 12 }_r2

HELIOCENTRIC CONIC

RL 151.80 LAL .OO

RP 232.50 LAP 1.03

RC 272.478 GL -52.61

PLAN(TC_ENTRIC CONIC

CS 24.611VHL 4.901

LMCH AZHTH LNCH TIRE

49.10 2| 58 8

49.10 21 58 2

49.10 21 SG 2

49.10 21 $8 2

49.10 21 56 2

49.10 21 58 2

49.10 21 58 2

DISTANCE 626.956 EARTH TO MARS

LOL 854.66 VL 32.329 GAL ".$8 AZL 96.98 HCA 185.50 SMA 192.23 ECC .81080 INC 8,978_ v! 29. SS_

LOP 88.10 VF 81.242 GAP -1.25 AZP 83.10 TAL 356.21 TAP 184.71RCA 151.74 APO 212.71 v2 23.652

GP 89.14 ZAL 97.08 ZAP 49.97 [T8 207.44 ZA( 77.90 IT[ |87,58 ZAC 130.44 ETC 276.58 LVI -41.31

DLA -40.2T RAL 25,00 RAD 6644.8 VEL 12.024 PTH 7.0| VHP 4.077 DPA 7.77 RAP 301.73 ECC 1.4DSO

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ _ LONG

tSi9.9G 24.23 39.54 271.32 133.12 22 29 12 870.0 39.45 17._5

1689.96 24.23 59.34 871.32 133.12 22 29 12 870.0 39.45 17.U5

1659.96 84.23 39.34 271.32 133.12 22 29 12 870.0 3g.43 tT.OS

1869.98 24.23 39.34 271.32 133.12 22 29 18 870.0 39.45 17,05

1869.96 84.23 3g.34 271.38 133.12 22 29 12 870.0 59.45 17.05

186g.96 24.23 59.54 271.58 133.12 22 29 12 070.0 $9,48 17.08

/889.96 24.23 3g.34 271.32 133.12 28 29 18 870.0 39.45 17.05

MIO-COURSE EXECUTION ACCURACY ORBIT DETERHINAT[ON ACCURACY

$GT 8334.2 8DR 2101 .9 $63 526.6 ST 152.7 SR 28,0 S$ 28.0

RRT -.9653 RRF -.9887 RTF .g177 CRT -,8218 ORS .8D93 CST -.3304

$80 8598.8 R23 .3721 R13 -.9235 LSA 154,7 MSA 30,6 8SA .2

$61 85_8.6 SG2 533,4 THA 166.26 EL1 154.4 EL2 IS.9 ALF ]71.35

01FF(8[NT IAL CORRECTIONS

TOE-2.1560 TRA 3,3610 TC3-5.4130 6AU 1,8213

ROE .1650 RRA-l.0085 RC3 1.1575 FAU ,09530

FOE .$812 FRA 2.9322 FC3-3.3524 BSP 14859

BO[ 2.1628 BRA 3.$283 BC3 5.$354 FSP 950
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 7 I$Tt

HELIOCENTRIC CONIC

RL 151.92 LAL .OO

MP 206.82 LAP "t.93

RC 90.007 GL "10.65

PLANETOCENTRIC CONIC

C3 37.993 VHL 6.164

LNCH AZNTH LNEH TIME

50.00 13 56 46

60,00 15 6 1

70.00 16 34 17

80.00 16 20 2

90.00 20 0 15

100.00 21 2 96

110.00 21 33 43

FLIGNT TIN( ||,00 ARRIVAL DATE AU$ el 1971

D|MTANC[ 231.939 EARTH TO MAR8

L04. |$S.it VL 39.t03 GAL 3.8Y AZL g|.92 HCA 7_.59 SMA 297.19 ECC .41423 INC 1.gill Vi 99,34D

LOP 398,20 YP _7,700 GAP 2|,96 AZP gO.ST TAL 13.29 TAP $5.§4 RCA |50°64 APO 363.68 V2 2G.479

GP -2,08 ZAL 69.63 ZAP 175oS5 ETS 206,62 ZAE 168.63 [TE 33.29 ZAC 97.11 ETC 278.91 LVI -17.57

DLA -23.52 RAL 351.|! RAD 6650.0 VEL 12.565 PTH 7.43 VNP 10.636 DPA -17.20 RAP 327.71ECC 1,9253

L-I TIME INJ bAT INJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2112,19 -22,55 80.$0 196.89 133,08 14 43 38 1812.2 -4.6§ 63.91

2628.00 -16.43 69.49 202.34 127.33 15 49 49 1628.0 -.60 51.11

2366.51 *10.36 92.80 206.69 122.T2 17 13 46 136B.S 5,52 33.19

2037.45 "5.32 50.75 209.76 119.42 19 53 59 1037.4 7.04 10.23

1714.41 -3.14 8.19 210.97 118.12 20 28 49 714.4 8.58 347.29

1511.92 -5.32 392.11 209.76 119.42 21 28 8 511.9 7.04 531.59

1415.33 -10.38 341.72 206.69 122.72 21 57 19 415.3 3.52 322.10

DIFFERENTIAL CORRECTIONS

TOE -.2415 TRA -.6698 TC3 .1284 BAU .0690

ROE ".5611RRA .2058 RE3 .0443 FAU .03435

FOE -.0479 FRA .2622 FC3 -.7628 BSP 783

BOB ,6108 BRA .6912 BE3 .1358 FSP 98

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 723.1 SGR 564.4 SO3 86.6 ST 15.1SR 26.3 SS 4.4

RRT -.0339 RRF ,0459 RTF -.4424 CRT .6608 CRS -.5594 CST .2132

SGB 917.3 R23 -.0078 R13 .4434 LSA 29.5 MSA 11.1 6SA 1.2

SG1 723.8 $82 563.5 THA 176.15 EL1 28.4 EL2 10.4 ALF 65.77

LAUNCH DATE JUN ? 1971 FLIGHT TIME 84.00 ARRIVAL DATE AUG 30 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .QO

RP 206.77 LAP -1.82

RC 59.485 GL -|I.lS

PLANETOCENTRIC CONIC

C3 35.476 VHL 5.956

LNCH A2NTH LNCH TIME

50.00 13 56 50

60.00 15 6 44

70.00 16 35 56

80.00 18 23 0

90.00 20 4 I

100.00 21 5 52

!10.00 2t 35 22

DISTANCE 233.922 EARTH TO NARD

LOL 255.62 VL 34.690 GAL 3.85 AZL 91.90 HCA 73.85 SNA 249.92 ECC .39734 INC 1.8958 Vl 29.346

LOP 329.47 VP 27.494 GAP 21.31 AZP 90.53 TAL 13.57 TAP 87.43 RCA 150.61 APO 349.22 V2 26.485

GP -2.13 ZAL 69.18 ZAP 174.39 ETS 202.37 ZAE 169.14 ETE 12.04 ZAC 97.02 ETC 278.96 LV! -17.56

DLA -23.87 RAL 330.71 RAD 6649.1 VEL 12.465 PTH 7.36 VHP 10.256 DPA "17.17 RAP 327.96 [CC 1.5839

L-! TIME ZNJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2787.23 -21,$8 79.37 195.54 133.57 14 43 18 1787.2 -3.39 62.76

2601.34 -IB,32 68.11 201.02 127.74 15 50 S 1601,3 .57 49.84

2339.13 -9.30 51.22 205.40 123.01 17 14 53 1339.1 4.64 31.65

2004.03 -4.20 28,90 208.51 119.59 18 56 24 1004.0 8.15 8.36

1678.23 -1.98 6.16 209.74 118.22 20 31 59 678.2 9.70 345.22

1478.50 -4.20 350.26 208.51 119.59 21 30 30 478.5 8.15 329,72

1363.95 -9.29 340.14 205.40 123.01 21 58 28 385.9 4.64 320.56

DIFFERENTIAL CORRECTIONS

TDE -.2338 TRA -.6490 TC3 .1476 BAU .0734

RDE -.3494 RRA .2003 RC3 .0465 FAU .03584

FOE -.0571FRA ,2675 FC3 -.8746 BSP 820

BOE .5970 BRA .6792 BC3 .1547 FSP 107

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 740.0 SGR 57i.6 $G5 93.4 ST 15.2 SR 26.6 88 4.7

RRT -.0361RRF .0496 RTF -.4339 CRT .6341CRS ".6115 CST .1588

SGB 935.0 R23 -.0092 R13 .4550 LSA 29.8 MSA 11.3 S$A 1.2

SGI 740.7 SG2 570.7 THA 176.07 EL1 28.7 EL2 10.7 ALF 66.00

LAUNCH DATE JUN 7 1971 FLIGHT TIME 86.00 ARRIVAL DATE SEP I 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .00 LOL 255.62 VL

RP 206.74 LAP -1.91 LOP 330.74 VP

RC 60.233 GL -11.34 GP -2.18 ZAL

PLAN£TOCENTRIC CONIC

C3 33.215 VHL 5.763

LNCH AZNTH LNCH TIME

50.00 13 56 50

60.00 15 ? 22

70.00 16 37 31

80.00 18 25 58

90.00 20 7 55

lO0.OO 21 8 50

lID.DO 21 36 58

DISTANCE 236.515 EARTH TO NARD

34.690 GAL 3.83 AZL 91.88 HCA 75.12 SNA 243.54 ECC .38167 INC 1.8763 Vl 29.346

2T,184 GAP 20,?T AZP 90.48 TAL 13.91 TAP 69.03 RCA 150,59 APO 336.50 V2 26,489

68,71 ZAP 173.40 ETS 199.36 ZAE 167.71ETE 10.89 ZAC 96.94 ETC 279.00 LVI -17.58

DLA -24.23 RAL 330.29 RAD 6648.2 VEL 12.374 PTH 7.29 VHP 9.893 DPA -17.14

L-I TIN[ INJ LAT [NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2762.93 -20.24 78,20 194.26 134.03 14 42 53 1762.9

2575.31 -14.23 66.77 199.73 128.11 15 50 18 1575.3

2310.27 -8.22 49.68 204.13 123.27 17 16 2 1310.3

1970.89 -3.09 27.07 207.29 119.71 18 58 49 970.9

1642.05 -.81 4.14 208.55 118.27 20 35 17 642.0

1445.35 -3.09 348.44 207.29 119.71 21 32 55 445.4

1357.09 -8.22 338.59 204.13 123.27 21 59 55 357.1

RAP 328.21 ECC 1.5466

INJ 2 LAT INJ 2 LONG

-2.17 61.75

1.72 49.59

5.73 30.13

9.23 6.49

10.80 343.13

9.23 327.86

5.73 319,04

DIFFERENT 1AL CORRECTIONS NI D-COURSE EXECUTION ACCURACY

TDE -.2257 TR4 -.6383 TC3 .1677 BAU .077| SGT 756.3 SGR 578,3 3G3 100.6

ROE -.5392 RRA .1949 RE3 .0485 FAU .03741 RRT -.0386 RRF .U536 RTF -.-,50

FOE -.0669 FRA .2731 FC3 -.9750 BSP 859 8GB g52.1 R23 -,0103 R13 .4682

60( .5837 BRA .6874 BE3 .1746 FSP 110 SGI 757.1 SG2 577,4 THA 175.93

\

LAUNCH DATE JUN 7 1971 FLIGHT TIME 88,00

NELI OCENTRIC CONIC OISTANCE 239,286

RL 151,82 LAL .00 LOL 255.62 VL 34,503 GAL 3.82 AZL 91.66 HCA 76.39 SMA 237,9! ECC .36715

RP 206.71 LAP -1.80 LOP 332.00 VP 26.949 GAP 20.24 AZP 90.44 TAL 14.26 TAP 90.66 RCA 150.56

RC 61.050 GL -11.53 GP -2.23 ZAL 68.22 ZkP 172.38 ETS |97.12 ZAE 167.33 ETE 9.82 ZAC 96,95

PLANETOCENTRIC CONIC

C3 31.179 VHL 5.584 OLA -24.58 RAL 329.84 RAD 6647.5 VEL 12.292 PTH 7.23 VHP 9.545 DPA -17.12

LNCH AZMTH LNCH TINE L-I TINE [NJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TEN

50.00 13 36 44 2739.33 -19.12 77.07 193.01 134.44 14 42 23 1739.3

60.00 15 7 56 2549.95 -IS.16 65.48 198.48 128.44 15 50 26 1549.9

70.00 16 39 4 2281.99 -7.16 48.17 202.90 123.48 17 17 6 1282.0

80.00 18 28 58 1936.03 -1.98 25.26 206.10 119.80 19 I 16 938.0

90.00 20 11 58 1605.87 .36 2.13 207.40 118.28 20 38 44 605.9

100.00 21 I1 50 1412.52 -1,g8 346.63 206.10 119.80 21 35 Z2 412.3

110.00 21 38 31 1328.81 -7.16 33T.D9 202.g0 123.48 22 0 40 328.8

DIFFERENTIAL CORRECTIONS MID-EOUR$E EXECUTION ACCURACY

TOE -.2185 TRA -.6278 TC3 .18g5 BAU .0817 SGT 7?2.6 SGR 584.9 SG3 108.3

RDE --52?6 RRA .1898 RC3 .0902 FAU .03907 RRT -.0407 RRF .0574 RTF -.4757

FOE -.0773 FRA .2780 FC3-1.0849 BSP 875 SGB 969.0 R23 -.0125 R15 .4771

BDE .5711BRA .6558 BC3 .1961FSP 129 SGI 775.4 SG2 583.8 THA 1T5.89

ORBIT DETERMINATION ACCURACY

ST 19,3 SR 29.9 $$ S.0

CRT ,6464 CRS -,1576 C$| .IU99

L3A 29.2 MSA ]].6 3SA 1.3

ILl 29.0 EL2 10.g ALF 66.30

ARRIVAL DATE SEP 3 1971

EARTH TO MAR3

|NC 1.8970 V] 29.346

APO 325.Z5 V2 26.492

ETC 279.04 LVI -t7.58

RAP 528.44 ECC 1.5131

INJ 2 LAT INJ 2 LONG

-.99 60,76

2.84 47.38

6.BO 28.63

]0.29 4.63

11.88 341.03

]0.29 326.00

6.80 317.59

ORBIT DETERMINATION ACCURACY

ST 15.4 SR 27.3 SS 5.3

CRT .6397 CR$ -,69gi CST .0619

LSA 29.3 NSA 11.8 3SA 1.3

EL1 29.3 EL2 11.0 ALF 66.56
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN ? IST1

HELIOCENTRIC CONIC

RL tst.62 LAL .00

RP 206.69 LAP -I.SD

RC $1.$33 GL -ll.?O

PLANETOCENTRIC CONIC

C3 29,344 VHL 5.4IT

LNCM AZNTH LNCH TIME

50.OO 13 56 32

60.00 15 8 25

70.00 16 40 34

80.00 18 32 0

gO.DO 20 16 9

100.00 21 14 52

110.00 21 40 I

PLIGHT TIME 90.00 ARRIVAL DATE SEP 5 1971

DISTANCE 242.213 EARTH TO MARS

LOL 255.62 VL 34.329 GAL 3.81 AZL 91.84 NCA T7.66 SHA 232.09 [CC .35352 INC !.83T0 Vt 29.345

LOP 333.27 VP 26.727 GAP 19.72 AZP 90.39 TAL 14.$3 TAP 92.29 RCA 150.53 kPO 315.24 V2 26.495

GP -2.29 ZAL GT.TI ZkP 171.34 ETS 195.41ZAE 167.01 ST( 8.82 ZAC 96.76 (TC 279.08 LVI -17.5T

DLA-24.93 RAL 329.38 RAO 6646.7 V(L |2.2|8 PTN 7.17 VHP 9.2|2 DPA -17.11 RAP 328.65 (CC 1.4828

L-I TIRE INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2715.47 -18.02 76.00 191.60 134,8| 14 41 49 1716.5 .15 S9.81

2525.31 -12.12 64.24 197.25 126.74 15 50 30 1525.3 5.92 46.20

2254.56 -6.12 48.71 201,70 123.$7 17 18 9 1254,4 7.83 27.1T

1905.59 -.88 23.48 204.94 119.85 19 3 46 905.6 11.33 2.78

1569.70 1.52 .II 206.28 116.24 20 42 19 569.7 12.94 338.90

1380.06 -.88 344.$5 204.94 119.85 2! 3T 52 580.1 tl.33 324.15

1301.18 -6.12 335.63 201.70 123.67 22 1 42 301.2 7.83 316.08

DIFFERENTIAL CCRRECTIONS

TDE -.2100 TRA -.6180 TC3 .2168 BAU .0863

ROE -.5176 RRA .1848 RCS .0517 FAU .04086

FDE -.088g FRA .2830 FC3-1.2056 BSP 925

BDE .5586 BRA .6450 Be3 .2200 FSP 142

LAUNCH DATE JUN • 1971

HELIOCENTRIC CC_IC

RL 151.82 LAL .DO LOt. 255.62 VL $4.165 GAL

RP 206.68 LAP -1.79 LOP 354.54 YP 26.519 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 789.0 SGR 591.0 SG3 116.7 ST 1S.S SR 27.6 58 5.7

RRT -.0445 RRF .0620 RTF -.4876 CRT .6297 CRS -.7382 CST .0181

SGB 985.8 R23 -.0128 RID .4891 LSA 29.8 MSA 12.0 SSA 1.4

SG! 790.0 SG2 589.7 THA 175.68 EL1 29.6 EL2 11.2 ALF 66.99

PLIGHT TIME 92.00 ARRIVAL DATE SEP 7 1971

DISTANCE 245.275

3.80 AZL 91.82 HCA 78.96 SNA

19.21 AZP 90.35 TAL 15.01 TAP

RC 62.879 GL -11.87 GP -2.35 ZAL 67.19 2AP 170.28 ETS 194.05 ZAE 166.76 ETE

PLANETOCENTRIC CONIC

C3 27.688 VHL 5.262 DLA -25.27 RAL 328,87 RAD 6646.1 VEL 12.151 PTH 7.12 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 13 56 16 2694.41 -16.g6

60.00 15 8 49 2501.45 -11.10

70.00 16 42 1 222T.43 -5.10

60.00 18 35 5 1873,55 .2|

90.00 20 20 30 1533.55 2.69

100.00 21 17 57 1348.03 .21

110.00 21 41 27 1274.25 -5.10

DIFFERENT I AL CORRECTIONS

TDE -.2023 TRA -.6075 TC3 .2370 BAU .0899

RDE -.5081RRA .1799 RCS .0528 FAU .04276

FOE -.1015 FRA .2876 FC3-1.5370 DSP 953

BDE .5469 BRA .6336 BC3 .2429 FSP 155

LAUNCH DATE JUN 7 1971

HELIOCENTRIC CONIC

RL 151.62 LAL .00 L_ 255.62 VL

RP 206.67 LAP -!.77 LOP 335.81 VP

RC 63.888 GL -12.02 GP -2.41ZAL

PLANETOC(NTRIC CONIC

C3 28.191

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

80.00 13 5555 2673.15 -15.93

60.00 15 9 8 2478.40 -IO.ll

70.00 IS 43 24 2201.26 -4.1!

80.00 18 38 It 1841.99 1.28

90.00 20 25 2 14gT.37 3.85

100.00 21 21 3 1319.48 1.28

110,00 21 42 SO 1248.08 -4.|1

DIFFERENTIAL CORRECTIONS

TDE -.1948 TRA -.5978 TC8 .2817 SAU .og3s

ROE -.4991 RRA .1753 RC3 .0535 FAU .044T8

FOE -.1148 FRA .291T FC3-1.4803 63P 963

DOE .S3S? 8RA .6230 Be3 .2871 rSP IGg

LAUNCH DATE JUN 7 lgTI FLIGHT TIME 96.00

HELIOCENTRIC CONIC DISTANCE 251,730

RL 151.82 LAL .DO LOt. 255.62 VL 33.870 GAL 3.00 AZL 91.76 HCA 81.47 6HA

8P 206.68 LAP -1.T9 LOP 337.08 VP 26.136 GAP 18.23 AZP 90.25 TAL 15.79 TAP

RC 64.956 GL -12.17 GP -2.48 ZAL $6.12 ZAP 11_.09 ETS 192.05 ZAE 169.45 ETE

PLANETOCENTRIC CONIC

C3 24.83T VHL 4.984 DLA -25.93 RAL 327.84 RAD $644.9 VEL 12.034 PTH 7.02 VHP

EARTH TO MARS

225.41 ECC .54108 INC t.9IgO Vl 29.346

95.94 RCA 150.50 APO 306.31 V2 26.496

7.86 ZAC 96.67 ETC 279.11LVI -17.56

8.893 DPA -17.10 RAP 328.86 ECC 1.4557

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

74.98 190.61 135.15 14 41 10 1694.4 1.27 58.09

63.05 196.06 129.00 15 50 30 1501.5 4.96 45.05

45.29 200.52 123.82 17 19 8 1227.4 8.84 25.73

21.72 203.82 119.86 19 6 18 873.6 12.34 .94

358.09 205.20 118.16 20 46 4 533.5 13.99 336.76

343.09 203.82 119.86 21 40 25 348.0 12.34 322.31

354.21 200.52 123.82 22 2 42 274.2 8.84 314.65

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 803.6 SG_ 596.8 SG3 125.6 ST 15.5 SR 27.9 85 6.0

RRT -.0474 RRF .0668 RTF -.4g66 CRT .6211CRS -.T732 CST -.O2SO

SGB 1000.9 R23 -.0146 R13 .4983 LSA 30.1MSA 12.1SSk 1.4

SG! 804.7 SG2 595.3 THA 175.54 ELl 29.8 EL2 11.4 ALF 67.39

FLIGHT TIME 94.00 ARRIVAL DATE SEP 9 1971

DISTANCE 248.450 EARTH TO MARS

34.013 GAL 3.80 AZL 91.80 HCA 80.20 SNA 224.39 ECC .32942 INC 1.8002 Vl 29.346

26.322 GAP 18.71AZP 90.31TAL 15.40 TAP 95.59 RCA 150.47 APO 298.30 V2 26.496

66.66 ZAP 169.19 ETS 192.95 ZAE 166.57 ETE 6.94 ZAC 96.59 ETC 279,14 LVI -17.53

VHL 5.118 DLA -25.61RAL 328.36 RAD 6645.5 VEL 12.089 PTH 7.07 VHP 8.588 DPA -I7.1O RAP 329.05 ECC 1.4310

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

74.01 189.46 135.45 14 40 28 1673.2 2.34 58.00

91.91 194.91 129.22 15 50 26 1478.4 5.97 43.94

43.91 199.39 123.94 17 20 5 1201.5 9.81 24.32

19.99 202,74 119.83 19 8 53 842.0 13.52 359.11

556.06 204.16 118.04 20 50 0 497.4 15.01 334.60

341.36 202.74 119.85 21 42 59 316.5 13.32 320,48

332.83 199.39 123.94 22 3 38 249.1 9,61 313.24

HID=COURSE EXECUTION AccuRACY OR6IT DETERMINATION ACCURACY

SGT 018,5 8GR 802.1 863 155.1 ST 15.6 8R 28.1 $8 8.5

RRT ".0509 RRF .U716 RTF "._54 CRY .8115 CRI -.UU34 LI! -,UI28

5GB 1016.1 R23 -.0159 RI3 .S072 LSA 30.4 MSA 12.3 98A 1.5

SG1 81g.8 562 600.4 THA 175.38 ELI 30.0 EL2 11.6 ALF 87.81

ARRIVAL DATE 8EP 11 1971

EARTH TO MARS

220.77 ECC .31858 INC 1.7816 Vl 29.548

9T,26 RCA |50,44 APO 291.10 V2 26,498

6.04 ZAC 96.50 ETC 279,17 LVI -17.50

6.292 DPA -IT.It RAP 329.22 ECC 1.4000

|MJ LONG INJ RT Agc INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

T3.08 188.35 135.72 14 39 42 1652.8 3.36 57.14

60.81 193.T8 |29.42 15 50 19 1456.2 6.94 42.8?

42,59 196.28 124.03 17 20 $9 11T5.g 10.74 22.95

18.28 201.69 11g.78 19 II 30 810.9 14,27 35?.30

$54.03 205.16 117.87 20 54 8 461.1 16.01 532.41

339.65 201.69 11g.78 21 45 38 285,4 14.27 318.67

331.50 198.28 124.03 22 4 32 222.7 10.74 511.8v

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 832.1 SGR 607.1 803 145.2 ST 15.6 SR 28.4 $s £g

RRT -.0545 RRF .0771RTF -.5141 CRT .6016 CR$ -.8304 CST -.0979

SGB 1030.1 R23 -.0176 RI3 .5162 LSA 30.6 NSA 12.5 SSA 1.5

SGI 833.5 SG2 605.2 THA I75.17 EL1 30.2 EL2 11.? ALF 68._2

LNCH AZMTH LNCH TIME L-I TINS INJ LAT

SO.O0 13 55 29 2652.75 -14.g4

60.00 15 9 25 2455.2! -9.15

?0.00 16 44 43 2175.90 -3.14

80.00 18 41 19 1810.93 2.33

go.o0 20 2g 47 1461.13 5.00

100.00 21 24 11 1285.40 2.33

110.00 21 44 g 1222.71 -3.14

DIFFERENT I AL CORRECTIONS

TOE -.t868 TRA -.58?8 TO3 .2872 BAU .0970

RDE -.4905 RRA .1708 RE3 .0538 FAU .04694

FOE -.1290 FRA .2957 FC3-1.6362 9SP 1009

80[ .5249 BRA .6119 BC3 .2922 FSP 185
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE JUN ? tR?t

HELIOCENTRIC CONIC

RL 151.8| LAL ,00

NP 206.?0 LAP -I.TS

RE 66.092 GL -16.31

PLANETOCEHTRIC C0NI¢

C3 23.610 VHL 4.859

LNCH AZNTH LNCM TIME

90.00 13 94 68

60.00 15 9 $2

?0.00 16 48 58

80.00 18 44 29

90.00 20 34 46

100.00 21 2? 21

110,00 21 45 24

FLIGHT TIME 98.00 ARRIVAL DATE 8EP l| 18Yl

DISTANCE 25S.IO0 EARTH TO MAR8

L04. 255.82 VL $3,736 GAL 3.80 AZL 9t.76 HCA A2,74 IRA 217.80 ECC .$0850 INC 1.?631 Vl E9.S4i

LOP 588.38 VP 85.981 GAP I?.TS AZP g0.22 TAL 18,19 TAP 98,93 RCA 150.40 APO 284.60 V2 21.49d

GP -2.SS ZAL 68.58 ZIP |66.97 ETS 191.29 ZAE 166.40 ETE 5.16 ZAC 96.41 (TE 279.19 LVI -17.46

DLA -26.28 RAL 327.31 RAD 6644,4 VEL 11.983 PTH 6.98 VHP 8.010 DPA -17.13 RAP 329.$8 ECC 1.$886

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM ZNJ 2 LAT [NJ 2 LONG

2633.22 -13.99 72,21 187.26 135,98 14 38 52 1633.2 4.$4 59.32

2434.89 "8.23 59,77 192.69 129.89 15 50 7 143A.9 7.87 41.83

2151.39 -2.21 41,30 197.21 124,09 17 21 49 1151.4 11.6A 21.82

1780,A3 3,36 16.61 200.6? 119.6g 19 14 9 780.4 15.19 355.50

1424.75 6.16 351.98 202.21 117.66 20 68 31 424.8 16.99 330.19

1254.90 3.36 337.97 200.67 11g.69 21 46 15 254.9 15.19 $16.67

1198.21 -2.21 330.22 197.21 124.09 22 5 22 198.2 11.64 310.54

DIFFERENTIAL C(3_RECTIONS

TOE -.lTg3 TRA -.578! TC3 .3133 BAU .1003

ROE -.4828 RRA .1668 RC3 .0536 FAU .04925

FDE -.1446 FRA .2992 FC3-1.6050 BSP 1038

ODE .5147 8RA .6016 BC3 .3179 FIP 202

HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 845.7 $GR 611,8 863 158.0 9T 15.6 IR 28.6 $6 7.4

RRT -.0584 RRF .0830 RTF -.5220 CRT .5912 CRS -.8543 CST -.1300

SGB 1043,8 R23 -.0195 R15 .5243 LSA 30.9 NSA 12.6 SSA 1.6

SGI 847.2 $62 609.6 THA 174,97 EL1 30.4 EL2 I1.6 ALF 68.63

LAUNCH DATE JUN ? 1971 FLIGHT TIHE 1DO.DO ARRIVAL DATE SEP 15 1971

HELIOCENTRIC CONIE

RL 151.82 LAL .00

RP 206.72 LAP -1.74

RC 67.265 GL -12.43

PLANETOCENTRIC CONIC

C3 22.497 VHL 4.743

LNCH AZNTH LNCH TIME

50.00 13 94 24

60.00 15 9 37

70.00 16 47 8

80.00 18 47 40

90.00 20 40 S

100.00 21 30 32

110.00 21 46 34

DIFFERENTIAL CORRECTION8

TOE -.1638 TRA -.S60S TC3 .3536 OAU .1075

RDE -.4749 RRA .1623 RC3 .0526 FAU .05165

FOE -.1603 FRA .3034 FC3-1.9875 BSP 966

ODE .5024 BRA .5835 6C3 .3575 FIP 221

DISTANCE 258.551 EARTH TO MARl

LOL 255.62 VL 33.611GAL 3.80 AZL 91.74 HCA 84.00 SNA 214.54 ECC .29913 INC 1.7447 Vl 29.$46

LOP 339.62 VP 25.796 GAP 17.28 kIP 90.18 TAL 16.60 TAP 100.60 RCA 150.36 APO 278.71 V2 26.491

GP -2.62 ZAL 65.03 ZAP 165.82 ETS 190.65 ZAE 166.42 ETE 4.28 ZAC 96.32 ETC 279.21LVI -17,42

DLA -26.56 RAL 326.77 RAD 6643.9 VEL 11.937 PTH 6.94 VHP 7.739 DPA -17.15 RAP 329.52 [CC 1.$702

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2614.54 -13.07 71.38 186.21 136.17 14 37 58 1614.5 5.28 58.94

2414.46 -?.34 58.77 191.63 129.74 15 49 51 141A.5 8.75 40.83

2127.74 -1.31 40.07 196.17 124.13 17 22 35 1127.7 12.50 20.33

1750.46 4.37 14.93 199.69 119.57 19 16 50 750.5 16.08 353.T2

1388.02 7.31 349.90 201.30 117.39 21 3 11 388.0 17.95 527.92

1224.93 4.37 336.32 199.69 119.57 21 50 57 224,9 16.08 318.08

1174,56 -1.3| 328.99 196.17 124.13 22 6 9 174.6 12.50 309.24

NIO-CC_RS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 851.3 9GR 616,1 $63 167.5 ST 15.1 SR 28.9 II 7.9

RRT -,0679 RRF .0894 RTF -.5478 CRT .5667 CR$ -,8730 CST -.1363

SGB 1050.9 R23 -,0121 R13 ,5501 LSA 31.0 NSA 12.6 98A 1.6

$G1 853.4 SG2 613.2 THA 174.17 ELl 30.4 EL2 11.8 ALF 70.44

LAUNCH DATE JUN 7 1971 FLIGHT TIME 102,00 ARRIVAL DATE 8EP 17 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 206.75 LAP -1.72

RC 68.502 GL -|2.55

PLANET_ENTRIC CONIC

C3 21.467 VHL 4.695

LNCH AZNTH LNCH TIME

50.00 IS 53 45

60.00 t5 9 37

?0.00 16 40 13

80.00 18 SO 81

90.00 20 48 40

100.00 21 $3 45

110.00 21 47 39

DIFFERENT IAL CCRRECTION$

TDE -.1602 TRA -.5549 TCS .3759 8AU .1094

RDE -.4677 RRA .1583 RCS .0512 FAU .05426

FOE -.1782 FRA .3088 FCS-2.1862 8SP 1030

DOE .4949 6RA .5766 8CS .3774 FSP 239

DISTANCE 262.074 EARTH TO MARS

LOL 293.62 VL 33.494 GAL 3.80 AZL 91.73 HCA 85.27 INA 211.85 ECC .29042 INC 1.7264 Vl 29.346

LOP 340.99 VP 29.639 GAP 16.89 AZP 90,14 TAL 17.00 TAP 102.27 RCA 130.33 APO 273.58 V2 26.48?

GP -2.70 ZAL 64.49 ZAP 164.63 ETS 1g0.09 ZAE 166.50 ETE S.S8 ZAC 96.23 ETC 279.29 LVI -t?.S?

DLA -26.86 RAL 326.23 RAD 6643.5 VEL 11.895 PTH 6.90 VHP 7.479 DPA -17.19 RAP 529.64 EEC 1.3536

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2596.80 -12.20 70.60 185.19 136.35 14 37 2 1596.8 6.16 54.79

2395.00 -6.49 §7,83 190.60 129.66 15 49 32 t395.0 9.60 $9,88

2105.09 -.44 38.09 195.17 124.15 17 23 18 1105.1 13.31 19.08

1721.21 5.35 13.34 198.76 119.42 19 19 32 721.2 16.99 351.96

1350.97 8.47 347.79 200.44 117.08 21 S 11 351.0 18.89 $25.61

1195.68 5.35 534.71 198.76 119.42 21 53 39 195.7 16.9S SIS.3S

1151.91 -.44 327.61 195.17 124.15 22 6 51 t51.9 13.31 308.00

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 865.8 SGR 620.1SG3 179.9 ST 15,2 SR 29.1SS 8.4

RRT -.0700 RRF .U961 flTF -._..61 CRT .5615 CR$ -.8V14 (ST -.1725

SG9 1064.9 R23 -.0184 R13 .5488 LSA 31.4 MSA 12,7 8SA 1.7

SGI $$8.0 SG2 617.0 THA 174.18 ELI 30.6 ELI 12.0 ALF 70.54

LAUNCH DATE dUN 7 1971 FLIGHT TIME 104.00 ARRIVAL DATE $EP 19 1971

HELIOCENTRIC CONIC

RL 151.0E LAL .00

RP 206.79 LAP -1.71

RC 69.791GL -12.69

PLANETOCENTRIC CONIC

C3 20.567 VHL 4.535

LNCH AZNTH LNCH TIME

50.00 13 53 3

60.00 1S 9 3S

?0.00 16 49 13

80.00 18 54 S

90.00 20 51 43

100.00 21 36 55

110.00 21 48 39

DIFFERENTIAL CORRECTIONS

TOE -.1555 TRA -.5473 TC3 .3959 BAU .1097

RDE -.4608 RRA .1545 RC3 .049| FAU .05703

FOE -.1970 FRA .3082 FC3-2.4006 BSP 1076

BDE .4863 BRA .5687 8C3 .3990 FIP 260

DISTANCE 265.660 EARTH TO MARS

LOt. 255.62 VL 33.385 GAL 3.81AZL 91.71 HCA 86.54 8NA 209.41 ECC .28232 INC 1.7061 Vl 2g.346

LOP 342.16 VP 25.491 GAP 16.38 AZP 90.10 TAL 17.41 TAP 103.95 RCA 150.29 APO 269.53 V2 29,493

GP -E.76 ZAL 63.95 ZAP 163.49 ETS 18g.61ZAE 166,66 ETE 2.46 ZAC 96.14 ETC 279,24 LVl -17.31

DLA -2T.14 RAL 325.69 RAD 6643.1VEL 11,856 PTH 6.87 VHP 7,229 DPA -17.24 RAP $29.74 ECC 1.3395

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

25?9.96 -11.57 69.86 184.21 136.52 14 36 3 1580.0 7.01 54.08

2376.49 -5.68 56.94 189.61 129.97 15 49 9 1376.5 10.39 38.g6

2083,41 ,39 57.?6 194.20 124,15 17 25 56 1083,4 14.09 17,89

16g2.63 6,30 11,75 197.85 119.25 19 22 16 692,6 17,74 $50.23

1313,17 g.63 345.63 t99.64 116.72 21 13 36 313,2 Ig.81 323.22

1167.10 6.30 $33,12 197,85 119,25 21 56 22 16T.1 17,74 $11.60

1130.23 .3g 326.68 194.20 124.15 22 7 30 130.2 14.0g 306.?g

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 878.3 SGR 623.7 SG3 193.1 ST 15.3 SR 29.3 SS g.o

RRT -.0733 RRF .1033 RTF -.5467 CRT .5541CRS -.9067 CST -.lgg?

SGB 1077.2 R23 -.0233 R13 .5499 LSA 31.7 NSA 12,8 SSA ].8

SGI 880.6 SG2 620.4 THA 174.07 EL1 50.7 EL2 12,1ALF ?0.82
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN ? 1971

NELIO(ENTRI( CCIAIC

RL 131.02 LAL .QO

RP 2DE,D4 LAP -1.$9

RC ?t,t30 6L -12,74

PLANETOCENTRIC CONIC

C3 19.?$0 VHL 4.442

LNCH AZMTH LNCH TIRE

SO.SO 13 32 le

60.00 13 g 24

?0.00 16 50 T

80.00 10 ST 13

90.00 20 58 22

100.00 21 40 ?

110.00 21 49 34

FLI¢HT TIME 101.00 ARRIVAL DATE SEP 21 1971

DISTANCE 269.304 EARTH TO MARS

L04. 235.$2 VL 33.283 GAL 3,81AZL 91.69 MCA 87.81 SMA 207,1| EC¢ .27479 INC 1.0900 VI 23.346

LOP 343.43 VP 25,33t GAP 15.95 AZP 90,0G TAL 17.81 TAP 103.32 RCA 150.25 APO 264.12 V2 26,477

GP -2.$6 ZAL 63.42 ZAP 1S2.25 ET$ 18g.19 ZAE |66.89 ETE 1.$t ZAC 66,05 [TC 279.25 LVI -17.24

OLA -27.41 RAL 325.14 RAO i642.7 VEL 11,$21 PTM 6.84 VHP 6.999 DPA -17.30 RAP 329,$2 ECC t.3247

L-| TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTM INJ TIME PO C$T TIM INJ 2 LAT IMJ 2 LONG

2564.02 -10,59 69.17 183.26 136.66 t4 35 2 1564.0 7.90 53.40

2319.93 -4.91 56o09 198.66 130.05 15 40 43 135R.g 11,15 30,09

2062.74 1.10 36,68 193,26 124,14 17 24 30 1062,7 i4.02 16.72

1664.7T 7.22 10.20 196.99 119.03 19 25 0 664.S 18.52 348.52

1274.16 10.62 343.37 198o89 116.29 21 19 37 274.2 20.73 320.73

1139.24 7.22 331.57 196.99 119.05 21 59 6 139.2 18.52 309.89

1109.55 1.18 325.60 193.26 124,14 22 8 3 109.6 14.82 305.64

DIF_ERENT|AL CORRECTIONS

TD_ -.1304 TRA -.5397 TC3 .4104 8AU .1110

ROE -.4543 RRA .1309 RC3 .0462 FAU ,05990

FOE -.2179 FRA .3103 FC5-2.6317 BSP ]11J

80E .4786 8RA .3604 8C3 .4210 FgP 282

MID-COURSE EXECUT|ON ACCURACY

SGT 889,2 S_ 627.1 SG3 207.1

RRT -.0771 RRF .1111 RTF -.5481

$GB 1088.J R23 -.0280 R13 .3318

$G1 891.8 SG2 623.4 THA 173.90

LAUNCH DATE JUN ? 1971 FL|GHT TIME 108.O0

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 206,90 LAP -1.67

RC 72.$17 GL -12.82

PLANETOCENTRIC CONIC

C3 18.967 VHL 4.355

LNCH AZMTH LNCH TIN(

SO.DO 13 51 29

60.00 15 9 10

70.00 16 50 56

80.00 19 0 26

90.00 21 5 53

100.00 21 43 18

110.00 21 30 22

OIFFERENT IAL CCRRECTION$

TOE -.1433 TRA -.3310 TC3 .4399 BAU .1121

ROE -.4482 RRA .1474 RC3 .0425 FAU .06310

FDE -.2376 PRA .3125 FC3-2.8801 DSP 1140

BDE .4712 BRA .5519 BC3 .4420 FSP 307

DISTANCE 273.000

LOL 233.62 VL 33.187 GAL 3.82 AZL 91.67 HCA 89.08 SMA

LOP 344.?0 VP 23.219 GAP 15.52 AZP 90.03 TAL 18.20 TAP

GP -2.95 ZAL 62.90 ZAP 161.01 ETS 188.82 ZAE 167.19 ETE

OLA -2?.66 RAL 324.61 RAD 6642.4 VEL 11.789 PTH 6.81 VHP

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2548.98 "9.84 68.52 182.35 136.79 |4 33 38

2342.35 "4.19 55.29 187.73 130.12 15 48 12

2043.11 1.93 35,65 192.35 124.11 17 24 59

1637.68 8.12 8.68 196.I5 118.85 19 27 43

1233.09 12.04 340.98 198.21 115.78 21 26 27

1112.15 8.12 330.05 196.15 118.83 22 1 50

I089,92 1.93 324.57 I92.35 124.11 22 8 32

MID-COURSE EXECUTION ACCURACY

SGT 098.5 SGR 630.1 $G3 222.1

RRT -.0814 RRF ,1192 RTF -.5492

8GB 1097.4 R23 -.0324 RI_ .5533

SG1 901.4 SG2 626.0 7HA 173.67

LAUNCH DATE JUN ? 1971 FLIGHT TIME 110.00

HELIOCENTRIC CONIC

RL 131.62 LAL .OO

RP 206.96 LAP -1.65

RC 73.950 GL -12.08

PLANETOCENTRIC CONIC

C3 18.270 VHL 4.274

LNCH AZNTH LNCM TIME

50.00 13 50 38

60.00 15 8 52

70.00 18 51 38

80.00 19 3 35

90.OO 21 14 30

100.00 21 46 27

110.00 2! 51 4

DISTANCE 276.742

LOL 255.62 VL 33.09R GAL 5.82 AZL 9t.65 MCA 90,34 $MA

LOP 343.96 VP 25.093 GAP 15.11 AZP 89.99 TAL 18,59 TAP

GP -3.04 ZAL 62.40 ZAP 159.73 ET$ 188.48 ZkE 167.56 ETE

ORBIT D/TERM|NATION ACCURACY

ST 15.3 SR 29.5 S$ 9.6

CRT .5459 CR8 -.9196 CST -.8229

LSA 32.0 MSA 12,9 $$A J.8

EL1 30,9 £L2 12.2 ALF 71.18

ARRIVAL DATE $EP 23 J97I

EARTH TO MARS

203.13 ECC .26778 INE 1.6719 VI 29.346

107.28 RCA 150.22 APO 260.09 V2 26.470

.50 ZAC 95.96 ETC 279.25 LVI -17.11

6.758 DPA -17.37 RAP 329.88 ECC 1.3121

PO CST TIM INJ 2 LAT INJ 2 LONG

1549.0 8.55 32.76

1342.3 11.86 37.26

1043.1 15.50 15.61

637.7 I9.23 346.85

233.1 21.65 318.07

112.1 19.25 308.22

89.9 15.50 304.53

ORBIT DETERMINATION ACCURACY

ST 15.2 3R 29.7 33 10.2

CRT .5375 CRS -.9302 CST *.2424

LSA 32.3 NSA 13.0 $SA 1.9

EL1 31.0 EL2 12.3 ALF 71.57

ARRIVAL DATE 3EP 25 1971

EARTH TO MARS

203.29 ECC .26127 INC 1.6538 Vl 29.348

108.94 RCA 150.18 APO 256.41 V2 26.462

359,41ZAC 95.87 ETC 279.23 LVI -17.07

OLA -27.90 RAL 324.06 RAD 6642.1VEL 11.760 PTH 6,79 VHP 6.337 OPA -17.46 RAP 329.g1ECC 1.3007

L-] TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN 1NJ 2 LAT INJ 2 LONG

2534.05 -9.13 67.91 181.46 136.90 14 32 53 1334,9 9.25 32.15

23_6.74 -3.50 34.54 186,64 130.17 13 47 39 1326.T 12.52 36.49

2024.55 2.63 34.68 191.48 124,06 17 25 22 1024.3 16.15 14.56

1611.41 8,98 7.21 193.36 118.60 19 30 26 611.4 19,95 345.21

1186.18 13.36 338,34 197.62 113.16 21 34 39 188.2 22.60 315.12

1083.88 8.98 329.58 195.36 118.60 22 4 33 85.9 19.95 306.58

1071,36 2.63 323.60 191.48 124.06 22 8 55 71.4 16.15 303,48

DIFFERENTIAL CCRRECTJOM3 HID-COURSE EXECUTION ACCURACY

TOE -.1400 TRA -.3231 TC3 .4611BAU .1130 SGT 906,3 SGR 632.9 SG3 238,0

ROE -.4424 RRA .1441 RE3 ,0379 RAU ,06643 RRT -.0863 RRF ,1231RTF -.!.,03

FOE -.2393 FRA .3141 rC3-3.I480 6SP 1162 3GB 1103.4 R23 ".0367 RI3 .5352

8OE .4640 ERA .3431BC3 ,4626 F3P 333 3GI 909,4 352 628.3 THA 173.36

LAUNCH DATE JUN ? 19T! FLIGHT TIME 112.00

HELIOCENTRIC CONIC DISTANCE 280.527

flL 151. $2 LAL .00 LOL _55.62 VL 33.013 GAL 3.92 AZL 91.64 HCA 91.$1 SMA

RP 207.04 LAP -1.64 LOt = 347.23 VP 24,974 GAP 14.71 AZP 89,93 TAL 18.96 TAP

RC 75.420 GL -12.94 GP -3.13 ZAL 61.90 ZAP 158.46 ET$ 188.18 ZAE 168.00 EYE

PLANETOCENTRIC CONIC

C3 17.633 VML 4.199 OLA -28.11RAL 3_3.56 RAD 6641.8 VEL 11.733 PTH 6.76 VHP

LNCN AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

50.00 13 49 44 2521,61 -8.48 67.34 180.62 137,00 14 31 46

60.00 15 8 30 2312.11 -2.86 53.84 185.99 130.22 13 47 2

70.00 16 $2 13 200?.08 3.30 33.77 190.64 124.01 17 25 40

80.00 Ig G 41 1386.04 g.80 3.78 Ig4.60 119.34 lg 33 7

go.o0 21 25 48 1134.17 14.90 335.12 197.18 114.32 21 45 42

100.00 21 49 33 1060.31 g.80 327.14 194.60 118.34 22 7 14

110.00 21 51 3g 1053.90 3,30 322.69 190.64 124.01 22 g 13

DIFFERENT I AL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE -.1331TRA -.5157 TC3 .4803 8AU .1133 SGT 912,8 SC,_ 635.4 SG3 234.9

MDE -.4369 RRA .1409 RE3 .0324 FAU .06992 RRT -.0915 RRF .1378 RTF -.5505

FDE -.2828 FRA .3161 FC3-3.4331BSP 1173 SGB 1112.1 R23 -.0415 R]3 .3559

BOE .45?3 BRA .5346 6C3 .4814 FSP 360 SGI 916.3 862 630.2 THA 173.06

ORBIT DETERMINATION ACCURACY

ST IS.2 3R ZS.S $$ 10.9

CRT .3294 CRS -.9392 CI! -._SSS

LSA 32.6 M3A 13.0 $3A 2.0

ELI 31.1 £L2 12.4 ALF 72.02

ARRIVAL OAT£ S(P 2T 1971

EARTH TO MARS

201,59 ECC ,25522 INC t.6357 Vl 29,346

110,59 RCA 130,14 APO 253,04 V2 26.434

358.23 ZAC 95.T8 ETC 27g.23 LVl -16.g7

6,324 OPA -17.$6 RAP 32g.92 ECC 1.2g02

PO CST TIN INJ 2 LAT tNJ 2 LONG

1521.6 g.gl $1.39

1312.1 13.14 35.74

1007.1 16.75 13.$7

586.0 20.61 343.61

134.2 23.63 311.51

80,5 20.6] 304.98

33.9 16.75 302.48

ORBIT DETERMINATION ACCURACY

ST 13.1SR 30.0 33 tl.S

CRT .5198 CRS -.9470 CST -.2?42

LSA 33.0 MSA 13.1 SSA 2.0

EL1 31.2 EL2 12.4 ALP 72.43
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OAT[ JUN 7 19YI

H[LIO¢ENTR|C CONIC

RL 131.92 LAL .00

RP 207.12 LAP -I.92

RC ?6.944 GL "12.98

PLANETO¢[NTRI¢ CONIC

C3 17.049 VHL 4.129

LNCH AZMTH LNCH TIME

3O.OO 13 46 48

60.00 15 8 S

?O.OO 19 52 41

80.00 19 9 43

88.54 21 39 20

100.00 21 32 33

110.00 21 52 ?

FLIGHT TIME 114.00 ARmIVAL OAT[ 6EP 29 1971

DI|TANC[ 264.350 EARTH TO MAR1

LOL ESS,6Z VL 32.93T GAL 3,93 AZL 9t.62 HCA 92.61 6MA 200,04 [C¢ .24959 INC !.6179 v| 28.346

LOP 349,49 VP 24.861 GAP 14.31 AlP 89.92 TAL 19.SS TAP 112.22 RCA 150.11 APO Z49.99 V2 24.444

GP -3,26 ZAL 61,43 ZAP 1ST,|4 ET$ 197,90 ZAE 168.50 ET[ 356.92 ZAC 95,69 ETC 279.23 LVI -18.87

DLA -29.S1 RAL 325.06 RAO 6641 .S VEL !1.706 PTM 6.74 VHP 6.120 DPA -IT. 67 RAP 329.9D ECC !.2809

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTN INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

2509.26 -7.86 66.81 179.80 137.08 14 30 37 1509.3 10.52 51.05

2298,45 -2.26 53.19 165.17 130.25 15 46 21 1299.5 13,72 35.05

19g0.74 3.92 32.91 189.84 123.g6 17 25 52 990.7 17.31 12.63

1561.63 10.59 4.39 193.87 118.08 19 35 45 561.9 21.23 342.07

1079,12 |7.4g 332.27 197.24 112.63 21 57 19 79.1 25.31 307.88

1036.11 10.59 323.76 1g3.87 118.08 22 g 51 36.1 2t.23 303.43

1037.56 3.92 321.83 189.84 12S.96 22 9 25 37.G 17.31 301.54

DIFFERENT 1AL CORRECTION8

TDE -.1306 TRA -.3079 TC3 .4974 BAU ,1135

ROE -.431? RRA .1379 RC3 .02sg FAD ,OTS6?

FOE -.3068 FRA .St?? FC3-3.7407 B6P 1183

BDE .4510 BRA .5263 DC3 .4981 FSP 389

LAUNCH DATE JUN ? 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

5GT g17,6 SGR 637.6 $83 272.9 ST 15.1 SR 30.1 99 12.2

RRT -.0968 RRF .1479 RTF -.5494 CRT .$121 CRS -.9534 CST -.2879

580 1117.5 R23 -.0468 R13 .5557 LSA 33.3 MSA 13.1 SSA 2.1

381 9_I.8 $82 631.9 THA 172.71 EL1 31.3 EL2 ]2.4 ALF ?2.85

FLIGHT TIME 116.00 ARRIVAL DATE OCT 1 1971

DISTANCE 288.209 EARTH TO MARS

RL 151.82 LAL .00

RP 207.21 LAP -1.60

RC 78.502 GL -13.02

PLANETOCENTRIC CONIC

C3 16.314 VHL 4,064

LNCH AZMTH LNCH TIME

50.00 13 4? 51

80.00 15 ? 32

70,00 16 93 2

50.00 19 12 39

86.34 21 19 O

lO0.O0 21 55 31

110.00 21 52 28

LOL 255.62 VL 32.865 GAL 3.83 AZL gl.60 HCA 94.13 SMA 198.61 ECC .24436 INC 1.5994 Vt 29.346

LOP 349.76 VP 24.753 GAP 13.93 kip 89.88 TAL 19.71 TAP 113.84 RCA 150.07 APO 247.14 V2 26.433

GP -3.33 ZAL 60.9T ZAP IS5.?g (TS 187.65 ZAE 169.07 ETE 355.44 ZAC 95.60 ETC 279.22 LVI -16,75

DLA -29.50 RAL 322.57 RAD 6641.2 VEL 11.686 PTH 6.72 VHP 5.924 DPA -17.79 RAP 329.86 £EC 1.2718

L-| TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2497.77 -7.29 66.$2 179.03 13T.15 14 29 28 1497.8 11.09 50.55

2285.76 -1.T0 52.58 184.38 130.27 15 45 39 1285.8 14.25 34.40

1975.53 4.50 32.12 189.06 123.89 17 25 57 975.5 17.82 11.75

1538.29 11.33 3.06 193.18 117.81 19 38 17 538.3 21.80 S40.S?

1131.34 17.79 336.22 196.32 112.63 21 37 52 131.3 25.58 311.85

1012.79 11.33 324.43 193.18 117.81 22 12 24 12.8 21.80 301.94

1022.35 4.50 321.03 189.06 123.89 22 g 30 22.3 17.82 300.8?

DIFFERENTIAL CCRRECTION2

TD[ -.1266 TRA -.5001 TC3 .5120 BAU .1131

RDE -.426? RRA .1350 RE3 .0183 FAU .07761

F0(-.3321 FRA .$187 FC3-4.0686 BSP 1190

BOE .4451 BRA .3180 BE3 .5123 FSP 421

MID-COURSE EXECUTION ACCURACY

SGT 921.3 SGR 639.6 303 2g1.9

RRT -.1022 RRF .1588 RTF -.5470

SOB 1121.5 R23 -.0529 R13 .5542

301 925.7 SG2 633.2 THA 172.34

LAUNCH DATE JUN ? 1971 FLIGHT TIE 118.00

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 207.31 LAP "|.5?

RC 80.090 GL "13.04

PLANETOCENTRIC CONIC

C3 18.023 VHL 4.D03

LNCM AZMTH LNCM TIME

50.00 13 48 S2

80.00 13 6 50

?O.O0 16 53 15

80.00 Ii 15 27

85.14 21 ? 15

100.00 21 50 19

110.00 21 52 4I

DISTANCE 292.098

LOL 255.62 VL 32.797 GAL 3.84 AZL 91.58 HCA 95.40 9MA

LOP 351.02 VP 24.85| GAP 13.55 AZP 89.65 TAL 20.05 TAP

GP -3.44 ZAL 60.54 ZAP i54.42 ETR 187.42 ZAE 169.71ETE

ORBIT DETERMINATION ACCURACY

ST iS.O SR 30.3 86 12.9

CRT .5056 CR6 -.g589 CST -.3014

LSA 33.6 MSA 13.1 SSA 2.2

ELI 31.4 EL2 12.5 ALF 73.20

ARRIVAL DATE OCT 3 1971

EARTH TO MARO

197.30 [CC .23950 INC 1.5813 VI 29.348

115,46 RCA 150.04 APO 244.55 V2 28.422

353.?4 ZAC 95.52 ETC 279.19 LV] -16.69

DLA -28,$6 RAL 322.10 RAD 6241.0 VEL 11.665 FTH 6.70 VHP 5,?36 OPA -17.93 RAP 329,T8 ECC 1.2837

L-i TIME INJ LAT |NJ LONG |NJ RT ASC |NJ AZMTN |NJ TIME PO CST TIM [NJ 2 LAT IkJ 2 LONG

2487.13 -6,76 65,87 178.29 137.21 14 20 19 1487.1 11.82 50.08

22T4,04 "1.16 |2.02 183.63 130.29 15 44 52 1274.0 14.74 33,8Q

1961.47 5.05 31.38 166.32 123.03 IT 25 56 961.5 18.29 10.83

1314.12 t2.03 1.79 192.51 117.53 19 40 43 516.1 22.33 339.14

1156.42 10.07 538.19 195.44 112.63 21 26 31 156,4 25.83 S13.76

6276.63 12,03 301.06 192.51 !17.53 23 42 57 52?8.6 22.33 270.41

1002.29 5.06 320.30 188.32 126.86 22 9 29 6.3 |8.2g 299.85

01FFER[NTIAL CORRECTIONS

TD[ -.1230 TRA -.4929 TC3 .5225 BAU ,l|ll

RCE -.4220 RRA .1323 tiC3 .DOS? FAD .08176

FOE -.3588 FRA .3196 FCS-4.4176 20P 1195

8OE .4393 6RA .5103 2CS .5226 FSP 454

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT IZS.S 3GR 641.5 383 $12.0 ST 14.9 SR 30.4 is 13.8

RflT -.tOT9 RRF .1106 RTF "._.23 CRT .4998 CRI ".9635 COt -.i141

308 |124.2 RZS -.0599 RI3 .|SOl LSA 34.0 MSA 13.1 33A 2.2

8G1 928.2 SG2 634.S TMA 17|.92 ELI SI,S EL2 ]2.5 ALF 73.51

LAUNCH DATE JUN 7 1971 PLIGHT TIME 120.00 ARRIVAL DATE OCT 5 18T1

HELIOCENTRIC CONIC

RL 131.82 LAL .DO LOL 2§§.62 VL

RP 207.42 LAP -1.55 LOP 552.28 VP

RC 81.730 GL -13.05 GP -3.55 ZAL

PLANETOCENTRIC CONIC

C3 13.571 VHL 3.948

LNCH AZNTH LNCH TIME

50.00 13 45 52

80.00 15 6 20

?0.OD 16 53 20

80.00 Ig 18 4

84.29 20 58 2?

100.00 22 0 56

110.00 21 52 48

OIFFERENT]AL CORRECTIONS

TDE -.1201TRA -.485? TC3 .5302 BAU .1104

RDE -.4174 RRA .1297 RC3 -,0001FAU .08617

FDE -.3859 FRA .3208 FC3-4.790? BSP 1191

BDE .4344 6RA .S02? BC3 .$302 FRP 491

DISTANCE 298.0|G EARTH TO MARS

32,T34 GAL 3.84 AZL 91.56 HCA 96,96 3HA 196.09 [CC ,23499 INC 1.$630 VI 29.346

24.553 GAP 13,11 kZP 89,82 TAL 20.36 TAP !IT,04 RCA 150,01APO 242,17 V2 26.40R

60,12 ZAP 153.01ET$ 187.20 ZA[ 1?0,4! ETE 331.73 ZAC 93.43 ETC 279,17 LVl -]8.4?

DLA -26.80 RAL 321,63 RAO 6640.0 VEL !1.646 PTH 6,68 VHP 5.556 DPA -18.09 RAP 32g.68 ECC 1.2563

L-I TIME |NJ LAT |NJ LONG INJ RT ASE INJ AZNTM INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2477.33 -6,27 65.46 177.58 137.26 14 27 9 1477.3 12.10 49.65

2263.25 -.71 51.51 182.91 130.30 IS 44 4 1263.3 15.19 33.25

1g48.57 5.52 30.?0 167.61 123.76 17 25 49 g48.6 18.72 10.18

1495.26 12.68 .$8 19|.88 117.26 1g 42 5g 495.3 22.82 33T.78

1172.57 16.32 33g,48 i94.60 112.62 21 18 0 lY2.6 26.06 315,00

8257.77 12.68 29g.86 191.88 117.26 23 45 13 525?.8 22.82 2??.06

6263.43 5,32 29?.52 187.61 123.76 23 37 30 5283.4 18.72 277.00

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

$GT 923.7 SGR 643.1 SG3 333.4 ST 14.g SR 30.5 SS 14.Z

RRT -.1134 RRF .1830 RTF -.5365 CRT .4960 CR$ -.9672 CST -.3266

$GB 1123.5 R23 -.06?7 R13 .5462 LSA 34.3 MSA 13.1SSA 2.3

SG1 929.2 SG2 633.2 THA 171,46 EL1 31.5 EL2 12.5 ALF 73.?4
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN T 1971

HELIOCENTRIC CONIC

RL lSI.R2 LAL .09

RP 20T.54 LAP -1.$3

RC 93,389 GL "13.05

PLAN[TO_(NTRIC CO_lC

C3 !S.lS$ VML 3.893

LNCH AZMTH LNCM TIME

90.00 13 44 91

60.00 15 5 39

TO.O0 16 55 17

80.00 19 20 27

83.63 20 51 27

100.00 22 3 19

110.00 21 52 48

L_. eS$.Qt VL

L_ 353.94 VP 24.400 GAP 12.83 AZF 89.79 TAL 20.70 TAP |19.6| RCA 149.99 APO 259.99 V2 28.395

GP -3,67 ZAL 59,?3 ZAP 151,$8 ETS 186.99 ZAE 171.16 ET( 349,32 ZAC 95.34 ETC 279,13 LVI -11.32

DLA "28.93 HAL 321,_3 lAD 6640.6 VEL 11,628 PTH 6,97 VHP 5.383 DPA -18.26 tAP 329.55 ECC ! .2494

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

2488,34 -5.92 65.08 176.9! 137.50 14 28 D 1468.3 12.54 49.28

2255.40 -.28 51.04 182.22 130,30 t5 43 12 1253.4 15.60 32.74

1956,05 5.97 50.08 186.95 125.69 17 25 34 936.8 19.11 9.49

1475.96 15,29 359.46 191.27 116,99 19 45 3 4?5,9 23.26 336.51

1183.98 18.56 540.40 193.80 112.60 21 11 10 183.6 26.26 515.86

6238.37 13.29 298.73 191,27 116.99 23 47 17 5238.4 23,26 275,78

6271.69 5.97 296.90 186.93 123.69 25 37 15 527t,T 19.11 276.31

FL|GNT TIM( 122.00 ARRIVAL DATE OCT ? tB?l

D||TANC( 299,962 EARTH TO MARS

32.975 GAL $°84 AZL 91.54 NCA 97.92 9HA 194,99 ECC .23060 INC 1.5448 Vl 29.$46

DIFFERENTIAL CC/IRECTION8

TOE -.1178 TRA ".4739 TC3 .5554 BAU ,1081

RD_ -.4131 RRA .1273 RC5 -.0111 FAU .09080

FD_ -.4142 FRA .3216 FCS-S.1870 BRP 1184

BDE .4296 8RA .4955 BC3 ,5355 F9P 529

MID-COURSE [XECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

5GT 922.6 8GR 644,6 963 556,0 9T 14.9 3R 30.6 59 14.9

RRT -,1187 RRF .1965 RTF -,5281 CRT ,4940 CRS -,9704 CRT -.3398

968 1125.5 R23 -.0770 R13 ,5395 LSA 34.7 MRA 13.0 884 2.4

861 928.6 SG2 635.9 THA 171.02 ELI 31.6 EL2 t2.5 ALF T3.88

LAUNCH DATE JUN ? 1971 FLIGHT TIME 124,0D ARRIVAL DATE OCT 9 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .DD LCL 255.62 VL

RP 207.66 LAP -1.51 LOP 354.80 VP

NC 83.104 GL -13.04 GP -3.79 ZAL

PLANETOCENTRIC CONIC

C3 14.771VHL 3.843

LNCH AZMTH LNCH TINE

50.00 13 43 50

60.00 13 4 55

70.00 16 33 6

60.00 19 22 32

83.13 20 45 46

100.00 22 5 24

110.00 21 52 32

DIFFERENTIAL CCRRECTION_

TOE -.1162 TRA -.4725 ¥C5 ,5518 BAU .1051

ROE -.4089 RRA .1250 RC5 -.0235 FAU .09565

FOE -.4426 FRA .3236 FC3-3.6064 BSP 1174

8DE .4251BRA .4887 BC3 .5525 FSP 569

DISTANCE 303.931 EARTH TO NAR8

52.62J GAL 3.84 AZL 91.53 HCA 99.17 SNA 193.97 ECC .2269! INC J.5263 Vl 29.346

24.572 GAP 12.49 AZP 89.76 TAL 20,99 TAP 120.18 RCA 149.96 APO 237.99 V2 26.381

59.37 2AP 150.11 ETS 186,80 ZAE 171,96 ETE 346.52 ZAC 95.25 ETC 279.09 LVI -16.16

DLA -29.04 RAL 320.85 FAD 6640.4 VEL 11.611 PTH 6.65 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

2460.14 -5,41 64.75 176.27 157.34 14 24 91

2244.46 .12 50.61 181.37 130.30 15 42 19

1926.26 6.36 29.52 186.28 123.65 17 25 12

1458,13 13.83 558.42 190.68 116.73 19 46 50

1190.97 18.78 341.04 193.05 112.56 2! 5 37

6220.65 13.83 297.70 190.68 116.73 23 49 4

6261.12 6.56 296.35 186.28 123.63 23 36 53

MID-COURSE EXECUTION ACCURACY

SGT 919.9 SGR 646.0 SG3 379.7

RRT -.1236 RRF .2103 RTF -.5175

8GD 1124.0 R23 -.0877 R13 .fl309

861 926.5 SG2 636.3 THA 170.55

5.217 DPA -18.44 RAP 329,39 ECC 1.2431

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1460,1 12.93 48.90

1244.5 15.98 32.28

926,3 19.43 8.86

458.1 23.65 335.34

191.0 26.44 3/8.43

5220.6 23.65 274.61

3261.1 19.43 275.69

ORBIT DETERMINATION ACCURACY

ST 14.9 SR 30.6 88 15.6

CRT ,4942 CR8 -.9728 CST -.3529

LSA 33.1MSA 13.0 SSA 2.4

EL1 31.7 EL2 12.5 ALF 73.93

LAUNCH DATE JUN ? 1971 FLIGHT TIME 126.00 ARRIVAL DATE OCT I1 1971

HELIOCENTRIC CONIC DISTANCE 307.923

RL 191.82 LAL .DO LOL 295.62 VL 32.970 GAL 3.84 AZL 91.5t HCA 100.43 8HA

RP 207.80 LAP -1.48 LOP 336.03 VP 24.287 GAP 12.15 AZP 89.75 TAL 21.27 TAP

RC 86.843 GL -13.02 GP -S.91 ZAL 59.03 ZAP 148.61 ET5 186,61ZAE 172.80 ETE

PLANETOCENTRIC CONIC

C3 14.415 VHL 3.797 DLA -29.12 RAL 320.45 RAD 6640.2 VEL 11.596 PTH 6.64 VHP

LNCH AZHTH LNCH TIM( L-i TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE

50.00 13 42 49 2452.70 -5.05 84.42 175.67 157.37 14 23 42

60.00 15 4 7 2236.42 ,47 50.23 180.96 130.S0 15 41 24

70.00 16 S2 46 1916.85 6.72 29.02 185.66 123.57 17 24 43

80.00 19 24 15 1442,29 14.31 357.50 190.19 116,48 19 48 17

82.73 20 41 S 1195.76 18.97 341.47 192.33 112.52 21 1 1

100.00 22 7 8 6204.80 14.51 296.77 190,12 116.48 23 50 31

110.00 21 52 13 6251.71 6.72 295.95 I85,66 123.57 23 36 24

DIFFERENTIAL C_RECTIONI MID*COURSE EXECUTION ACCURACY

TOE -.I155 TRA -.4880 tCS .5258 B4U .I0|5 8GT 915.3 8GR 847.3 363 404.?

8DE -.4046 RRA .1228 RE3 ".0369 FAU ,lOO?? RRT -.1278 RRF .2253 RTF -,_41

FDE -.4728 FRA .3244 RC3-6.0521 93P 1185 8GB 1121.0 R2S *.1005 R13 ,5200

ODE .42D9 ERA .4820 8C3 ,9289 FDP 611 $GI 922.5 562 83?.0 THA 170.06

EARTH TO MAR3

193.04 [CC .22S31 INC !.5078 Vl 29.346

12|,?0 RC4 149.93 4PO 236.15 v2 26.365

342.§0 ZAC 95,17 ETC 279.04 LVI -15.98

5.059 DPA -18.64 RAP 329.19 ECC 1.2372

PO C$T TIN INJ 2 LAT INJ 2 LONG

1492.7 13.31 48,5?

1236.4 16.31 31.86

916.9 19.76 8.30

442,3 24.00 334.29

195.8 26.60 316.84

5204.8 24.00 2?3,$6

5251.7 19.76 275.13

ORBIT DETERMINATION ACCURACY

8T 14.9 SR 30.? S$ t8.$

CRT ,4981 CR3 -.975U CST -.3885

L3A 55.4 MSA 13.0 IS4 2.S

(L_ 51.8 EL2 |2.5 ALF 73,90

LAUNCH DATE JUN 7 1971 FLIGMT TIME 128,D0 ARRIVAL DATE OCT 13 1971

HELIOCENTRIC CONIC DISTANCE 311,935

RL 151.82 LAL ,OO LOL 255,62 VL 32.925 6AL 3.83 AZL 91.49 HCA 101,69 $NA

RP 207.94 LAP -1.46 LOP 357,31 VP 24.206 GAP 11.82 AZP 89.70 TAL 21.53 TAP

RC 88.619 GL -12.99 GP "4.04 ZAL 58,7| ZAP 147.07 ETS 186,43 ZAE 173.66 (TE

PLANETOC(NTRIC CONIC

C3 t4.086 VHL 5.755 OLA -29.19 RAL 320,09 RAD 6640.1VEL 11.582 PTH 6.63 VMP 4.907 DPA -18,86

LNCM AZNTM LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

50.00 18 41 48 2445.99 -4.70 64.14 175.11 137.40 14 22 34 1446.0

60.00 13 3 17 2229.21 .79 49.88 180.37 130.29 15 40 26 1229.2

T0.00 16 52 18 1908.94 7.03 28.58 185.07 123.51 17 24 7 908.5

80.00 19 25 32 1428.45 14,73 356.68 189.57 116.27 19 49 21 428.4

82.43 20 37 17 1198.33 19.15 341.74 191.66 112,47 20 57 16 198.3

ID0.00 22 8 24 6190.94 14.75 295.95 189.37 116.27 23 51 35 5190.9

110.00 21 51 45 6243.40 7.03 295.41 185,07 123.51 23 35 48 5243.4

DIFFERENTIAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE -.1030 TRA -.4484 TC3 .5472 BAU ,1055 SGT 899.0 3GR 849.1 SO3 432,9

ROE -.4014 RRA .1203 RC3 -.0929 FAU .10659 RRT -,1457 RRF ,2456 RTF -.5172

FOE -.5138 FRA .3138 FC3-G.5509 DRP 990 SGB 1108.9 R23 -.0932 913 .5364

DOE .4144 8RA .4643 Be3 .5498 FRP 645 861 908.9 SG2 635.2 THA 168.14

EARTH TO MARS

192.18 ECC ,21993 INC 1.4892 VI 29.546

123,21 RCA 149.91 AFO 234.45 V2 26.549

537.43 ZAC 95.08 ETC 278.99 LVI -lS.79

RAP 928,96 ECC t,2318

INJ 2 LAT INJ 2 LONG

13.64 48.27

16.61 31.48

20.05 7.81

24,29 333.36

26.73 517.06

24.29 27_.64

20,03 274.63

ORBIT DETERMINATION ACCURACY

ST ]4.2 89 30.8 89 17.3

CRT .4669 CR3 -,9784 CST -.3574

LSA 35.8 HSA 12.6 SSA 2.6

EL1 31.6 EL2 12.2 ALF 75.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN ? 1971 FLIGHT TIME 130.00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .DO LOL 255.82 VL

RP 208.08 LAP -I.43 LOP 358.56 VP

RC 90.481 GL -12.98 6P -4.18 ZAL

PLANETOCENTR[¢ CONIC

E3 13,781 VML _.T12

LNCN AZNTM LNCH TIN[

SO.DO 13 40 48

60.0O 15 2 25

70.0O 18 $1 42

80.00 19 26 16

82.23 20 34 24

100.00 22 9 8

110.00 21 Sl 9

DIFFERENTIAL CCRRECTION8

TOE -,1083 TRA ",44?6 TC3 ,S1S? SAU ,0958

ND[ -.3974 RRA ,1186 RE3 -,0686 FAU .11203

FOE -.5417 FRA .3209 FC3-?.0376 B6P 1021

608 .4119 BRA ,4631 BE3 .5202 FSP 696

OIITANC[ 315.988 EARTN TO MAR8

3E.480 GAL _,63 AZL 91.47 HCA 102,94 8MA 191.40 ECC .21685 INC 1.4704 V! 29,)48

24.126 GAP 11,SO AZP 89.67 TAL 21.76 TAP 124.70 RCA 149.89 APO 2]2.90 V2 88.352

58.43 ZAP 145,50 ETS 186,26 ZAE 174.51 (T( 330,50 ZAC 95.00 (TC 278.93 LVI -15.58

DLA -29.24 RAL 319,78 FAD 6639.9 VEL 11,569 PTH 6.61VNP 4.762 OPA -19,10 RAP 328.70 [CC 1,2268

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2440.06 -4.40 63.89 174.58 137.42 14 21 28 1440.0 13,95 48.00

2222,91 1.07 49.58 179.83 130.29 15 39 28 1222.9 18.87 31.19

1901.44 7.30 28.21 184.51 123.46 17 23 24 901.4 20.26 7.38

141?.13 13.07 356.01 189.04 116.08 19 49 53 417.1 24.53 332.61

1198.70 19.30 341.84 191.03 112.40 20 54 23 198.? 26.85 31?,12

6179.64 15,07 295.29 189.04 116.08 23 52 7 5179.6 24.53 271.88

6236.30 ?.30 295.03 184,51 123.46 23 35 5 5238.3 20.26 274.21

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 895.2 SGR 650,2 963 459.8 ST 14.5 SR 30.8 88 l?,l

RRT -.1427 RRF .2595 RTF -.4849 CRT .4886 CRS -,9792 CST -.3867

SGB 1106.4 R23 -.1195 R13 .5078 LSA 36.2 NSA 12.7 SSA 2.6

981 904.9 SG2 636.7 THA |66,15 EL! 31.8 EL2 12.3 ALF 74.88

LAUNCH OATE JUN 7 1971 FLIGHT TIME 132.00 ARRIVAL DATE OCT 17 197I

HELIOCENTRIC CONIC

RL 151.82 LAL .00 LOL 255.62 VL

RP 208.24 LAP -1.41 LOP 359.81VP

RC 92.259 GL -12.90 GP -4.32 ZAL

PLANETOCENTRIC CONIC

C3 13.497 VHL 3.674

LNCH AZNTH LNCH TIME

50.00 13 39 48

60.00 15 1 30

70.00 16 50 58

80,D0 19 26 24

82.10 20 32 15

100.00 22 9 16

ll0.OO 21 SO 24

DIFFERENTIAL CCRRECTION6

TDE -,1125 TRA -.4456 TC3 .4822 BAU .0864

RDE -.3931 RRA .1170 RE3 -.0856 FAU .11768

FOE -.5700 FRA .3273 FC3-7,5489 8SP 1026

BD£ .4093 BRA .460? B¢3 .4898 FSP 749

DISTANCE 320.014

32.439 GAL 3.82 AZL 91,45 HCA 104.19 SNA

24.054 GAP 11.18 AZP 89.64 TAL 21.97 TAP

58.17 ZAP 143.90 ETS 186.09 ZAE 175.31 ETE

EARTH TO MARS

190.68 ECC ,21398 INC 1.4515 Vl 29.346

126.16 RCA 149.88 APO 251.48 V2 26.313

320.69 ZAC 94.91 ETC 278.86 LVI "19.36

DLA -29.27 RAL 319,48 RAD 6639.8 VEL 11.557 PTH 6.60 VHP 4.624 OPA -19.35 RAP 328.41 ECC 1,2221

L-I TIME INJ LAT /NJ LONG INJ RT A6C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2434.76 -4.13 63.66 174.09 137.44 14 20 23 1434.8 14.19 47.77

2217.42 1.31 49.32 179.32 130.28 15 38 28 1217.4 17,09 30.86

1895.45 7.52 27.89 183,98 123.41 17 22 33 895,5 20.45 7.03

1408.38 15.33 355.49 188.52 115.94 19 49 52 408.4 24.70 332.02

1197.32 19.44 341.80 190.44 112.33 20 52 12 197.3 26,g4 317.04

6170,90 15.33 294.77 188.52 115.94 23 52 7 5170.9 24.70 271,2g

6230.31 7.52 294.71 183.98 123.41 23 34 15 5230.3 20.45 273.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 889.3 SGR 651.5 SG3 487.9 ST t4.8 SR 30.8 88 18.4

RRT -,1403 RRF .2766 RTF ".4531 CRT .5062 CR6 ".8798 CST -.4105

8GB 1102.4 R23 -.1453 RI3 .4800 LSA 36.6 NSA 12.8 SSA 2.7

SG1 899.0 $62 638.1 THA 168.04 EL! 31.9 EL2 12.4 ALF 73.83

LAUNCH DATE JUN 7 1971 FLIGHT TIME 134.00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC CONIC DISTANCE 324.077 EARTH TO MARS

RL 151.82 LAL .00 LOL 255.62 VL 32.402 GAL 3.81AZL 81.43 HCA 105,44 BNA 190,02 ECC .21132 INS 1.4324 VI 29.346

RP 208.4t LAP -1.38 LOP 1.06 VP 23.983 GAP 10.88 AZP 89.62 TAL 22.16 TAP 127.80 RCA 149.86 APO 230.17 v2 26.294

RC 94.128 GL -12,84 GP -4.46 ZAL 57,94 ZAP 142.27 ET9 185,92 ZA[ t75.96 ETE 306.69 ZAC 84,83 ETC 276.78 LVI -15.13

PLANETOCENTRIC CONIC

C3 13.232 VHL 3.838 DLA -29.29 RAL 319,22 FAD 6639.7 VEL 11,546 PTH 6.59 VMP 4.492 OPA -19.61 RAP 328.08 ECC 1.2178

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

50.00 13 38 50 2430,17 -3.90 63.47 173.63 137.45 14 19 20 1430.2 ]4,41 47.56

80.00 15 D 34 2212.73 1.52 49.09 178.84 130.28 15 37 26 1212.7 17.28 30.61

70.00 16 30 6 1890,56 7.7! 27.63 183.48 123.38 17 21 36 890.6 20.60 6.73

so.00 ]9 23 54 1402.32 15.51 355.13 188.01 115.83 19 49 16 402.3 24.83 331.61

82.05 20 30 48 1184.33 18.56 341.63 189.90 112.24 20 50 42 194.3 27.01 316.04

100.00 22 8 46 6164.83 15,51 294.41 188.01 115.83 23 51 31 5184.8 24.93 270.88

110.00 21 49 32 6225.42 ?,7] 294.45 183.48 123.38 23 33 17 5225.4 20.60 273.58

DIFFERENTIAL CC_flECTION8 MID-COURSE EXECUTION ACCURACY ORBIT O(TERRINAT|ON ACCURACY

T0( -.lIGO TRA -.4420 TC3 .4481 6AU .0810 SGT 880.9 SGR 852.8 803 517.8 ST 15.1SR 30.9 33 19.0

ROE -.3698 RRA .1134 RC3 -.1043 FAU .12384 RRT -.1372 RRF .2947 RTF "._,98 CRT .5224 CR| -.9806 Eli -.4639

FOE -.6001FRA .3314 FC3-8.0893 SiP 1008 886 1096.4 R23 ",1724 RI3 .4514 LSA 37.0 NSA 12.8 3SA 2.7

ODE .4067 ERA .4568 BC3 .4581FIP 804 301 890.4 SG2 639.7 THA 167.$6 EL1 32.0 EL2 12.4 ALF 73.08

LAUNCH DATE JUN T 1971 FLIGHT TIME 138.00 ARRIVAL DATE OCT El 1971

MELIO¢ENT RIC CONIC

RL 131,88 LAL .00 LOt. 255.82 VL

RP 208,58 LAP "1.35 LOP 2.31 UP

RC 96.027 GL -12.77 GP -4.61 ZAL

PLANETOCENTRIC CONIC

C3 12.985 VHL 3.803

LNCH AZNTH LNCH TIME

50.00 13 3? 32

60.00 14 59 35

?O.O0 16 49 3

80.00 19 24 45

82.07 20 30 2

100.00 22 7 36

110.00 21 48 32

DIFFERENTIAL CORRECTIONS

TOE -.1195 TRA -.4386 TC3 .4041BAU ,0734

ROE -.3861RRA ,1140 RE3 -.1247 FAU .12983

FOE -.6305 FRA .3374 FC3-6.6562 BSP 976

BD[ .4042 BRA .4532 BE3 .4229 FSF 659

OI3TANCE 326.156

32,366 GAL 3.81 AZL 91.41 HCA 108.69 IRA

23.91S GAP tO,S8 kip 89.59 TAL 22.33 TAP

57.74 ZAP 140,60 ETS 185.75 ZAE 176.31 ETE

[ARTN TO MARS

|09.41 ECC .20888 |NC 1.413! Vl 29,34 S

129,02 RCA 149.83 APO 228.98 V2 28.274

287.92 ZAC 94,74 ETC 278.?0 LV] -14.88

DLA -2g.28 RAL 318,gg RAD 8639,5 VEL 11.539 PTH 6.$8 VHP 4,366 DPA -19.g0 RAP 327.71ECC i.2137

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2426.22 -3.71 63.31 173.21 ]37.47 14 18 19 1428,2 14.81 47,39

2208.82 1.69 48.91 178.39 130.27 15 36 24 ]208.8 ]7.44 30.41

1686.73 7.85 27.43 193.01 123.33 17 20 32 886.7 20.73 6.30

1398.99 19.61 354.94 187.50 115.78 ]9 48 4 399.0 24.89 331.38

1189.71 19.66 341.33 189.39 112,]3 20 49 $2 189.7 27.06 316.$1

8161.50 19.61 294.21 187.50 115.78 23 50 18 516],5 24.89 270.66

6221.59 7.89 294.23 ]83.01 123.35 23 ]2 13 3221.6 20.73 273.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 872.0 $GR 654.4 $83 548.5 ST 15.3 SR 30,9 SS ]9.5

RRT -,]325 RRF .3139 RTF -.3827 CRT .3383 CRS -.9811CST -.4558

SGB 1090.2 R23 -.2026 R13 .4194 LSA 37.4 NSA 12.9 SSA 2.8

SGI 881.3 SG2 641.7 THA 167.76 ELI 32.1 EL2 12.4 ALF 72.34

1747



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN 't 1971

HELIOCENTRIC CONIC

RL tSt.RE LAb .00

RP 2Oi.?S LAP "1.33

R¢ R?.SS5 GL -l!.19

PLANETOCENTR|C CONIC

¢3 tE.754 VHL 3.5T!

LNCM AZMTH LNCM YIME

50.00 13 SS 58

60.00 14 58 35

70.00 19 47 $8

80.00 19 22 ST

82.17 20 29 58

100.00 22 5 40

!10,00 21 4? 24

LOt. S$9,SE VL

LOP 3.59 VP |3.849 GAP 10,t9 AZP 89,S? TAL 22.48 TAP 130.41 RCA 149.05 APO 227.80 V2 18.254

GP "4,?I ZAL 57, S? ZAP |_9,09 ITS |05,59 ZAE 170.21 ETE Ell. O? ZAC 94.66 ETC 275,$1 L¥1 -14,93

DLA °29,25 RAL 3|S,79 RAO |139.4 V[L S|,$_5 PTN 1,57 VNP 4,24t DPA "20.20 RAP 327,31 [CC 1.20t5

L-I TIME INJ LAT IN] LONG IN] IT ASC IN] AZNTH IN] TIME PO CIT TIM IN] 2 LAT IN] 2 LONG

24_2.80 -3.54 63.17 172.82 |37.45 14 IT 19 1422.9 14.77 4T.24

2205.SS 1,03 48.75 177.97 130.27 15 35 21 1205.T 17.57 35.24

1893.99 ?.95 27.28 102.57 123.32 17 19 22 884.0 20.81 6.53

1308.31 15.63 354.90 187.01 115.77 19 4K 15 398.3 24,gl 331.34

1183.50 10.74 340.01 Is8.g2 112.04 20 40 41 183.5 27.09 316.05

$190.82 15.63 294.17 187.01 115.77 23 40 30 5160.8 24.01 270.61

6218.81 ?.gs 294,10 182.57 123.32 23 31 3 5218.8 20.51 273.16

FLIGHT TIE 131.00 ARRIVAL DATE QCT _3 1571

DISTANCE 338,147 EARTH TO NAIl

_|.339 GAL ].T9 AZL 91.39 NCA |O?,S) SNA |90.|0 ECC .20|§5 INC 1.3931 Vt 29.544

DIFFERENT IAL CONREETION3

TOE -.1234 TRA -.4347 TC3 .5560 BAU .0658

ROE -.5825 RRA .1126 RC3 -.1465 FAU .15627

FOE -,6607 FRA .3454 Fc3-g.2504 SIP 931

DOE ,4019 BRA .4490 BC3 .3858 FSP 917

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 862.1 SGR 656.1 503 580,7 ST 15.6 5R 50.8 SS 20.1

RRT -,1252 RRF .3340 RTF -.3416 CRT .5553 CRS -.9815 CST -.4782

6GB 1083,3 R23 -.2360 R13 .3036 LSA 57.7 MSA 12.9 3SA Z.9

301 870.9 SG2 644.3 THA 167.82 ELI 32.2 EL2 12,4 ALF 71.55

LAUNCH DATE JUN ? |971 FLIGHT TIME 140,00 ARRIVAL DATE OCT 25 1971

HELIOCENTR|C CONZC DISTANCE 336.351 [ARTN TO MARS

RL 151.62 LAL .OO LOL 255.62 VL 32.307 GAL 3.78 AZL 91.57 HCA 109.17 SNA 188.36 [CC .20448 INC 1.3737 Vl 29,546

RP 208.94 LAP -1.30 LOP 4.80 VP 23.786 GAP 10.01 AZP 99.55 TAL 22.60 TAP 131.77 RCA 149.84 APO 226.87 V2 26.252

RC 99.910 GL "12.61GP -4.92 ZAL 57.43 ZAP /37.15 ITS 185.42 ZAE 175.64 (TE 248.2g ZAC 94.57 ETC 278.51LV! -14.35

PLANET_ENTRIC CONIC

C3 12.537 VHL 3.541DLA -29,22 RAL 318.61 MAD 6659.3 V(L 11.516 PTH S.SS VHF 4.133 SPA -20,51 RAP 526.88 ECC /.2063

LNCH AZNTH LNCH TIME L-! TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST T|N IN] 2 LAT IN] 2 LONG

50.00 13 36 1 2420./8 "3.40 63,05 172.47 137.48 14 16 22 1420.2 14.90 47,12

80.00 14 57 54 2203.24 !.93 48.64 177.59 130.26 15 34 17 1203.2 17.67 50.11

TO,Q0 16 46 43 1882,19 8.02 27,18 182.16 123.31 17 18 5 682.2 20.8? 6.25

80.00 19 20 35 1400.10 15.58 355.00 186.53 115,80 19 43 55 400.1 24.87 331.46

82,33 20 30 38 1175,49 19.81 340.34 185.49 111,9_ 20 50 13 175.5 27.11 315.47

100.00 22 3 27 6162.61 15.50 294.28 186.53 115.80 23 45 9 5162.6 24.8T 270.73

lIO.OD 21 46 10 6217.04 8.02 294.01 IS2.16 I_5,31 23 29 47 5217.0 20,67 273.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,1275 TRA -.4307 TC3 .3012 SAU .0579 5GT 851.9 $GR 658.1 5G3 613.9 ST 15.8 SR 30.8 8S 20.8

RDE -,3789 IRA ,1114 RC3 -.1697 FAU .14288 RRT -.1142 RRF .3549 RTF -.2954 CRT ,5728 CR3 -,9820 CST -.5012

FOE -,6917 FRA .3481 Fc3-g.6663 SSP $79 SGB 1076,5 R25 -,2759 R13 .3402 LSA 38,1NSA 12,9 $5A 2,9

90( ,3998 ERA .4449 BC3 ,3457 FSP 976 501 559.? SG2 64?.8 THA 168.16 ELI 32.4 EL2 12.3 ALF 70.71

LAUNCH DATE JUN ? 1971 FLIGHT TIME 142.00 ARRIVAL DATE OCT 2? 1971

HELIOCENTRIC CONIC

RL 131.82 LAL .DO LC_ 255.62 VL

RP 209.14 LAP -1,27 LOP 6.04 VP

RC 201.892 GL -12,51GP -5.08 ZAL

PLANETOCENTRIC CONIC

C3 ]2.333 VHL 3.512

LNCH AZMTH LNCH TIME

5D.OD I3 35 8

60,00 14 $6 32

7D.DD 16 45 22

80,00 19 17 42

82.58 20 32 1

IO0,O0 22 O 34

IJD,DD 21 44 48

DIFFERENT IAL CDRRECTION3

TOE -,2324 TRA -.4271 TC3 .2379 6AU .0507

ROE ".3753 RRA .1103 RC3 -.1945 FRU .14959

FOE -.?21R FRA .3573 FC-10.5070 ISP 823

60E .3980 BRA .4411BC3 .50?2 FOP 1037

DISTANCE 340.466 EARTH TO MARS

$2.260 GAL 3.77 AZL 91.55 HCA l|0,4| SNA 187.90 £CC .20254 INC 1.3537 v! 29.346

25.724 GAP 9.74 AZP 89,53 TAL 22.?0 TAP 135.11RCA 149.84 APO 225.95 v2 28.209

57.32 ZAP ]35,38 ET3 185.25 2AE 174.69 ETE 234.51ZAC 94.49 ETC 278.40 LVI -14.06

DLA -29.16 RAL 316.47 RAD 6639.2 VEL ]1.507 PTH

L-! TINE |NJ LAT

2418.04 -3.30

2201.52 2,0t

1881.40 8.05

1404.11 15.46

1165.74 ]9.86

6186.65 15.46

6215.28 8.05

6.55 VHP 4.025 SPA -20.84 RAP 526.40 ECC 1.2030

IN] LONG IN] RT ASC IN] AZNTN IN] TIME PO CST TIN IN] 2 CAT IN] 2 LONG

62.96 172,15 137,49 14 15 26 1418,0 |5.D! 4?.02

46,56 177.24 130.26 15 33 13 1201.5 17.74 30.02

27.14 181.77 123,30 17 16 43 881.4 20.90 6.IS

355.24 166,06 115,86 19 41 6 404.1 24.79 331,T3

339.65 198.10 111,00 20 51 27 165.7 27.10 314.74

294.52 186.06 115.86 25 43 20 5166.6 24.79 271.00

293.97 181.77 123.30 23 28 24 5218,3 20.90 273.90

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

3GT 843,4 3GR 050.4 3G3 648,5 ST 16,1 8R 30.B 53 21.I

RRT -.D985 RRF *_767 flTF -._,59 CRT .5917 CR$ -,982E _St -.$_$9

3GB 1071.2 R23 ".3161RZ3 .2802 LSA 38.5 NSA 12.9 55A 3.0

SGI 649.0 562 552.3 THA 169.10 (LI 32.5 [L2 12.3 ALF 69.1§

LAUNCR DATE JUN ? |g?I PLIGHT TIME t44.00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC C(_41C

RL I31,82 LAL .OD

RP 209.54 LAP ol.24

MC 103.900 GL ol2.41

PLANETC)CENTRI¢ CONIC

C3 12.141 VHL 3.484

LNCM AZNTH LNCH TIME

5D,DD 13 34 17

60.00 14 55 28

70.00 ]6 43 54

80.00 19 14 24

82.91 20 34 ]3

lOO.O0 21 S? 15

110.00 21 43 20

DIFFERENTIAL CCRRECTION6

TOE -.IS?? TRA -,4236 TO3 .1659 BAD .0449

ROE -.371? RRA .1094 RC3 -,2206 FAU .15661

FD( -,7497 FRA .3674 FC-II.16?2 B&P 762

BDE .5964 IRA .4375 BC3 .2760 FSP 1101

DISTANCE 544.591 EARTH TO MARS

L04. 255.62 VL 32.256 GAL 3,75 AZL 91.33 HCA |ll.e5 8HA 18T.48 (CO .20075 INC 1.3334 VI 28.346

LOP 7.28 VP 23.665 GAP 9.47 AZP 89.51 TAL 22.?T TAP 134.42 RCA 149.84 APO 225,12 V2 26.158

GP -5.25 ZAL 5?,24 ZAP 133.58 IT3 105.07 ZAE I73.50 IT( 224.6? ZAC 94.41 ETC 278,29 LV| -13.78

OLA -29,06 R&L 310.36 RAD 6638,1 V[L 11.499 PTH 6.55 VHP 3.923 SPA -21,12 RAP 525.g0 £CC 1,1888

L-I TIME IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2415.48 -3.22 62.90 171.86 137.49 14 14 53 1418,5 15.08 46.95

2200.48 2.05 46.51 176.92 130,26 15 32 g 1200.5 17.78 20.06

1881.58 8.04 27.15 181,41 123.31 l? 15 16 881.6 20.89 6.19

1410,08 15.28 355,60 185.61 115.98 19 37 54 410.1 24.6? 332.13

1153,92 19.90 335.?9 197.75 111.68 20 53 2? 153.9 27.D? 3J3.87

6172.59 15.28 204.87 185.61 115.96 23 40 8 5172.6 24,6? 271.41

6218.42 8,04 293.07 IB).41 123.31 23 26 57 5216.4 20.89 2?3,02

MID-CC_JRS_ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

$GT 836.? SGR 663.0 SG3 683.4 ST 16.5 SR 30.7 S$ 21.6

RRT -,0?83 RRF .3089 RTF -,1771 CRT .6t09 CRS -.9822 CST -.5461

$GB 1067.S R23 -,3608 R13 .2243 LSA 38.8 MSA 12.9 SSA 3.0

501 840.g SG2 657.6 THA 170.77 EL1 32.6 EL2 12.3 ALF 68.71
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19715

LAUNCM OIT[ JUN t 16T!

HELIOCENTRIC CONIC

NL 151.62 LAL .DO

RP 209.55 LAP -t.21

RC 105.953 GL -22.30

PLANETOCENTRIC CONIC

C3 lt.980 VHL 3.458

LNCH AZMTH LNCH TIME

50.00 13 33 27

80.00 14 54 24

?O.OO 18 42 20

80.00 19 10 45

83.34 20 37 22

100.00 2t 53 31

110.00 22 41 47

FLIGHT TINt t4t. O0 ARRIVAL DATE OCY 52 tITt

DISTANCE 348,725 [ARTY TO MAR1

LOL 2S5,12 VL 32.233 GAL 3.73 AZL 91.31 HCA 112.89 iRA tiT.tO [CC .t9911 IMC !.5127 VI 2i.546

LC_ 8.52 VP 23.608 GAP 9.21 AZP 89.49 TAL 22.82 TAP 235.1t 2CA |49,85 AFO 224.35 V2 25.162

GP -5.42 2AL $7.19 ZAP 131.74 ITS 164.90 ZAE 172.24 £TE 212.07 ZAC 94.52 ETC 2T8.16 LVI -13.44

OLA -28.g9 RAL 318.28 RAD 6639.0 V[L 11.491PTM i.54 VHP 5.826 DPA -21.55 RAP 325.35 ECC 1.1968

L-] TIME INJ LAT INJ LONG lHJ RT ASC INJ AZNTH INJ TIME PO CiT TIM INJ 2 LAT IHJ 2 LONG

2415,46 -3,17 62.85 171.60 137.50 14 13 42 t415.5 15.13 4i.90

2200.tt 2,DT 48.49 176.63 130.26 15 31 4 1200.1 17.80 29.95

1882.63 8.00 21.21 181.08 123,31 17 13 43 882.6 20.86 6.25

1417.72 13.06 356.05 185.18 116.09 19 34 23 417.7 24.51 332.65

1139.62 19.92 337.T4 287.43 211.52 20 56 21 139.6 27.03 312.80

6100.23 15.06 295.32 185.18 116.09 25 36 37 5180.2 24.5t 271.92

6217.49 8.00 294.03 181.08 123.31 23 25 24 5217.5 20.86 273.08

DIFFERENT IAL CCRRECTION8

TOE -,2436 TR4 -.4203 TC3 .0850 OAU .0420

ROE ".3681 RRA .1086 RC3 ".2483 FAU .16370

FOE -.7762 FR4 .3783 FC-12.8498 BSP 7D4

DOE .3951 iRA .434! 8C3 .2624 FSP 1165

MID-COUR3E EXECUTION ACCURACY O_8IT DETERMINATION ACCURACY

SOT 832.9 SGR 666.! $G3 ?19.5 6T 16.9 6R 30.6 86 22.0

RRT -.0517 RRF .4220 RTF -.1074 CRT .6308 CR6 -.9622 CST 0.5686

SOB 1066.5 223 -.4037 Rt3 .1444 LSA 39.1 HSA 22.9 564 3.1

SO! 634.8 SG2 663.6 THA 273.53 ELI 32.8 ELI 22.2 ALP 67.58

LAUNCH DATE JUN T 1971 FLIGHT TIME 148.00 ARRIVAL DATE NOV 2 1971

HELIOCENTRIC C($11C

RL 151.82 LAL .DO

RP 209.76 LAP -1.16

RC 107.990 GL -12.19

PLANETOCENTRIC CONIC

C3 11.789 VHL 3.433

LNCH AZMTH LNCH TIME

50.00 23 32 39

60.00 14 53 18

70.OO 26 40 41

8O.OO 19 6 50

83.89 20 41 34

100.00 21 49 42

ItO.O0 21 40 ?

DISTANCE 352.869 EARTH TO MARS

LCL 255.62 VL 32.213 GAL 3.71 AZL 91.29 HCA !14.12 SMA 184.76 ECC .19759 INC t.2918 Vi 29.546

LOP 9.75 VP 23.553 GAP 8.96 kip 89.47 TAL 22.85 TAP 136.97 RCA 149.85 APO 223.66 V2 25.137

r_ -5.60 ZAL 57.16 ZAP 229.88 ITS 184.72 ZAE 270.66 ETE 213.13 ZAC 94.23 ETC 278.03 bVI -23.11

DLA -28.68 RAL 318,24 RAD 6639.0 VEL 11.485 PTH 6.53 VHP 3.735 DPA -21.02 RAP 324.78 ECC 1,1940

L-I TIN[ INJ LAT INJ LONG ZNJ RT ASC INJ AZMTH INJ TIN( PO COT TIN INJ 2 LAT INJ 2 LONG

2414.97 -3.14 02.83 172.38 137.50 14 22 54 1415.0 15.26 41.88

2200,38 2.06 48.50 176,38 130.20 15 29 59 1200.4 17.79 26.96

2864.58 7.93 27.31 160.76 123.53 t? 22 5 884,6 20.79 6.3?

1426.78 14.78 356.58 284.78 116.24 19 30 3T 426.8 24.35 333.25

1222.44 29.92 336.48 287.25 121.35 22 O 16 122.4 26.96 311.53

6189.29 14.78 295.86 184.78 116.24 23 32 51 5169.3 24.33 272.53

6219.44 7.93 294.13 280.78 123.33 23 23 47 5219.4 20.79 273.20

DIFFERENTIAL CCRRECTION6

TOE -.1503 TRA -.4170 TC3 ".0057 BAU .0437

ROE -.3643 RRA .1079 RC3 -.2771 FAU .ITO?G

FDE ".8028 FRA .3900 FC-12.5423 BSP 650

BDE .3941 BRA .4307 BC3 .2772 FOP 1231

RID-COURSE EXECUTION ACCURACY CA_BIT DETERMINATION ACCURACY

IGT 633,4 8OR 669.4 303 755.8 8T 17.3 SR 30.6 66 22.3

RRT -.0181RRF .4450 RTF -.0303 CRT .6516 CRS ".9822 CST -.5913

8G8 1069.0 R23 -.4433 Rt3 .0446 LSA 39.4 MSA 12.9 36A 3.1

881 835.6 802 669.! THA 277,66 ELI 32.9 EL2 22.2 ALF 6i.32

L4UNCH DATE JUN ? t9?t FLIGHT TI_ 150.00 ARRIVAL DATE NOV 4 1972

HELIOCENTRIC CONIC

RL 151.82 LAL .DO

RP 209.99 LAP -t.t5

RC !10.071 GL -12.06

PLANETOCENTRIC CONIC

C3 11.627 VHL 3.410

LNCH AZHTH LNCM TIME

SO.O0 13 3t 52

iO.O0 14 52 12

70.00 li 38 56

IO.O0 15 2 44

84.58 20 47 ?

tOO.GO 21 45 30

IIO.O0 21 30 23

DISTANCE 357.020 EARTH TO MARS

LOL 255.62 VL 32.165 GAL 3.69 AZL 91,2? HCA ttS.3S SEA tii,43 [CC .19320 INC 1.2705 Vt 26.348

LOP 10.96 VP 23.499 GAP 8,71 AZP 69.4i TAL 22.61 TAP 138,21 RCA 149.87 APO 223.05 V2 26.111

GP "5.76 ZAL 57. t7 ZAP 127.99 CT$ 104,53 ZA( 169.08 ETE 209.39 2AC 94.15 ETC 277.90 LVl "12.7T

OLA -26.75 RAL 318,22 RAD li3tol VEL 11.476 PTM i.53 VHP 3.149 DPA -22.51 RAP 324.1T ECC |.tits

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTM 1NJ TIME PO CiT TIM INJ 2 LAT INJ 2 LONG

2415,00 -3.14 S2.64 171.19 137.50 14 12 ? 1415.0 IS.15 4i,8i

2201.27 2.02 40.55 176.15 130.26 15 28 54 1201.S 17.75 50.01

1087.31 T.83 27.46 180,50 123.35 t? |0 24 887.4 20.71 i.54

143?,00 14.46 357.18 184.39 116,40 li 26 41 437,0 24.11 333.|4

1101,84 t9.11 354.92 liD.gO Ill.ti 21 S 28 101.3 2i.88 309.61

il9i.51 14,40 296.46 184.39 116.40 23 28 SS Ilia.| 24.11 2?3.22

i222.22 ?.83 294.28 tOO.S0 leS.3S 23 _2 S S22e.e 20.?! |?i,Si

OIVFERENTIAL CORRECTIONi

TOE ".1934 TR4 -.4lit TC5 ".0i24 |AU ,OlOI

ROE ".OIl0 RRk .t0il RC3 ".S0II FkU .tTi45

rOE -.8380 FRA .3933 K't3.eSiO DiP SiS

DOE .3923 |RA .4e38 |CS .3224 FiP leSS

MID-COURSE EXECUTION ACCURACY ORIIT O[TERMINAT[ON kCCURACT

SOT 829.7 iGR I?4,I SOS TlSoO IT t?.S 8R 30o| II ll.i

RRT ,0194 RRF .4104 RTF *:.,41 CRT .Ill0 CNI ".eels CI! -,ill4

iG| 1019.0 Re3 .4lie RI3 ,0587 LIA 39.0 RIA 12.7 Ilk ).S

SO! I|l.I lot 673,8 TNA e. It ELl SS,O EL2 lZ,O ALF IS.el

LAUNCH DATE JUN ? tg/I FLIGHT TIME I52.00 ARRIVAL DATE NOV 5 19?1

HELIOCENTRIC C¢NIC

RL 152o12 LAL .00 LOL t§S,l| VL

6P liD,It LAM -t,1| LOP 1|,22 VM

RE I|E.ITT GL -21o92 GP -S,16 ZAL

PLAM[TOCENTR|C CONIC

¢3 11.4T2 VML 3.35?

LNCM AZMTH LNCH TIME

5O.OO 23 31 7

60.00 14 St 6

70,Q0 tl 3? 7

80.DO tS $8 28

85.4g 20 54 sg

100.00 21 41 20

110.00 21 36 34

DIFFERENTIAL CORRECTLY6

TOE -.1644 TRA -.4106 TC3 -.2146 OAU .0616

ROE ".3568 RRA .1068 RC3 -.3392 FAU ,28510

FOE "*8504 FRA .4tOO FC-13.9745 DSP 590

ODE .3g29 BRA ,4242 6C3 .4014 FSP 1361

DIITANCE 3il,l?l [ARTM TO RARi

31,1TI IAL 3,ST AZL ||,el MCA Ill,ll IRA Ill,l! [CC ,19413 INC 1,2417 Vl li.34i

|S,447 GAP 8,4T AZP 89,44 TAL e|,84 TAP 131,41 RCA |41,11 APO ||2,41 V2 |i.08|

IT.SO ZAP ||Q,DT IT| 184,34 ZA[ |17,44 [T[ |03,41 ZA¢ R4.01 ETC e??.?S LVI -12.41

DLA -|t,Ot RAL 3|1.23 RAD 6338.8 VEL 11,470 PTH I,S2 VHP 3,569 OPA -22.?0 RAP $23,53 [CC !.!855

L-! TIME INJ LAT INJ LONG ZNJ RT AeC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

2415,54 -3,17 12.§6 171.03 237.50 14 21 23 2425.5 25.23 46.91

2202,?9 |.95 48.02 t?5.95 130,26 15 2? 49 1202,8 17.62 30,09

lOGO,18 ?.6g 27.6S 10D.28 123.38 17 I 3i 8Gt,O 20.56 i,?i

1448.30 14,13 357.83 164.D4 116.51 19 22 3? 446,3 23.8? 334.69

1074.40 19.86 332,95 186.68 It1.01 21 t2 53 74.4 26.?8 307,96

6210.62 14.13 2gT.t2 184.04 116.58 23 24 51 5210.1 23.8? 273.96

6225.83 7.69 294.4T 180,25 123.36 23 20 29 5225.8 20.59 273,5t

MIO-COURSE EXECUTION ACCURACY

8GT 652.1 SGR 67T,8 SG3 830.2

RRT ,0666 RRF .4g26 RTF .13gt

SOD I088.0 R23 .4662 Rt3 ,lg22

SO1 654.3 SO2 673,8 THA 8.09

ORBIT DETERMINATION ACCURACY

6T 18.5 SR 30.3 89 22.9

CRT .6907 CRS -.9826 CaT -.632?

LSA 40.0 MSA t2,g $SA 3.2

ELI 35.3 EL2 12.0 ALF 63.72
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN ? ll71 FLIGHT TI_AE 154.00 ARRIVAL DATE NOV 6 1971

HELIOCENTRIC CONIC

RL 151.88 LAL .DO LOL _SS.6_ VL

RP 21Q.45 LAP oI.Dg LOP 13.43 VP

RC 114.307 GL -11.78 GP -6.15 ZAL

PLANETOCENTRIC CO_IIC

C3 11.32_ VHL 3.335

LNEN AZNTN LNCH TINE

3D.OD 13 3D 25

60,00 14 49 59

?O.OO 16 35 14

6O.OD 18 54 7

66.79 21 3 35

100,00 21 36 $9

110,00 21 34 40

DIFFERENTIAL CCRRECTION$

TOE -.1730 TRA -.4085 TC3 -.3367 BAU .D?S9

ROE -.3527 RRA .I068 RC3 -.3717 FAU .1922|

FOE -.8662 FRA .4424 FC-14.6932 BSP 607

DOE .3929 BRA .4222 DC3 ,5016 FSP 1433

D|BTANCE 365.342 EARTH TO MARl

32,194 GAL 3,64 AZL 91,23 HCA liT,St SNA 185,92 ECC ,193TT INC 1.2268 vl 28.348

23,397 GAP 8.2_ AZP 89.43 TAL 22.80 TAP 140.60 RCA 149.90 kPO 221.95 V2 28.058

57,2? 2kP 124.13 ET$ 184.14 ZAE 165.72 ET[ 204,17 ZAC 93.97 ETC 277.8D LVI -12.D4

DLA -28.45 RAL 318.27 MAD 0638,7 VEL ]|.463 PTH $,3J VHP 3.494 DPA -23.11 RAP 322.86 ECC 1.1664

L-I TIME IN] LAT INJ LONG |NJ RT ASC |NJ AZMTH IN] TIME no CST TIM ]NJ 2 LAT |NJ 2 LONG

7416.56 -3.22 62.90 170.89 137.49 14 lO 41 1416.6 13.06 46.95

2204.89 !,86 48.72 175.78 130.27 15 26 44 1204.9 17.60 30.20

1895.36 7.58 27.88 180.03 t_3.41 ]T 6 49 895.4 20.45 ?.02

1480.43 13.76 358.56 183.70 116,76 19 18 27 460.4 23.60 333.49

1036.88 19.84 330.17 186.50 110.82 21 22 52 36.9 26.67 305.18

6222.98 13.76 297.83 183.70 116.76 23 20 42 5223.0 23.60 274,77

6230.22 7.53 294.71 180,03 123.41 23 18 30 5230.2 20.45 273.84

M_D-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8GT 874.0 $GR 682.6 SG3 867.1 ST 18.9 SR 30.2 SS 23.0

RRT .1175 RRF .5163 RTF .2278 CRT .7103 CRS -.9809 CST -.6503

8GB 1108,9 R25 ,4478 R13 ,3072 LSA 40,3 H$A 12.9 $SA 3.3

SG1 882.9 SC2 671.0 TMA 12.60 EL1 33.6 EL2 12.0 ALF 62.]5

LAUNCH DATE JUN 7 1971 FLIGHT TIRE 156,00 ARRIVAL DATE NOV tO 197t

HEL|O¢ENTR|C CECilE

RL 151,82 LAL .DO LO(. 255,62 VL

RP 210,70 LAP -!.05 LOP 14,65 VP

RC 116.460 GL -11.63 GP -6.34 ZAL

PLANETOEENTRIC CONIC

C3 11.185 VHL 3.344

LNCH AZNTH LNCH TINE

50.00 13 29 43

60.00 14 48 _1

70,00 16 33 16

80.00 18 49 41

90.00 21 25 38

I00.00 21 32 33

110.00 21 32 43

DIFFERENTIAL CORRECTIONS

TOE -.1817 TRA -.4057 TC3 -.4674 BAU .0925

ROE -.3485 RRA ,1066 RC3 -,4056 FAU .19923

FOE -.8794 FRA .4623 FC-15.4203 BSF 636

8D£ .3931BRA ,4195 BE3 .6189 FSP 1501

DISTANCE 369,512 EARTH TO MARS

32,150 GAL 3,62 AZI. 91,20 HCA 119.03 SHA 185,70 ECC .19271 INC 1.2039 VI 29,346

23.348 GAP 8.00 AZP 89,42 TAL 22.73 TAP 141.76 RCA 149.92 APO 221.49 V2 26.030

57.36 ZAP 122.16 ETS 183,93 ZAE 163.96 ETE 202.26 ZAC 93.88 ETC 277.45 LV! -11.65

DLA -28.27 RAL 318.34 MAD 6636.6 VEL I],457 PTN 6.51VHP 3.423 OPA -23.52 RAP 322.16 ECC 1.1841

L-I TINE |NJ LAT IN] LONG IN] RT A$C IN] AZHTH |NJ TIME PO CST TIN IN] 2 LAT IN] 2 LONG

2418,07 -3,30 62.96 170.79 137.49 14 10 I 1418,1 15.00 47.02

2207.5? 1.74 48.85 175.63 130.27 15 23 39 1207.6 17.49 30.34

1900.49 7,33 28,16 179.83 123.45 17 4 57 900,5 20,29 7,33

1473.33 13.36 339.31 183.40 116.95 19 14 15 473.3 23.32 336.34

6259.25 19.23 302.95 188.12 111.15 23 9 56 5258.3 2&.26 278.13

6235.84 13,36 298,58 163,40 I]6.95 23 16 29 5233.8 23,32 275.62

6235.33 7.33 294.98 179.63 ]23.45 23 16 38 5235.3 20.29 274.15

NID-CCURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 904.2 SGR 687.9 SG3 904.0 ST 19.6 8R 30.0 SS 23.1

RRT ,1721RRF ,5396 RTF ,3154 CRT .7290 CR3 *.9801 CST -.6679

SGO 1136.1 R23 ,4190 R]_ .4085 LSA 4D,S MSA 12.9 SSA 3.3

$G1 920.9 SG2 665.3 THA 15.93 ELI 33,8 EL2 11.g ALF 60.60

LAUNCH DATE JUN 7 1971 FLIGHT TIHE 158.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC DIDTAHCE 373,888 EARTH TO MARS

RL 151.82 LAL .00 LOL 255.62 VL 32.139 GAL 3.59 AZL 91.18 HCA 120.25 SNA 183.51 ECC .19175 INC 1.1808 VI 29.346

RP 2/0.95 LAP -1.02 LOP 15.87 VP 23.300 GAP 7.78 AZP 69.41TAL 22.65 TAP 142.89 RCA 149.94 APO 221.09 V2 26.001

RC 118.637 GL -11.47 GP -6.53 2AL 57.48 ZAP 120.]8 ETS 183.72 ZAE 162.14 ETE 200,66 ZAC 93.79 ETC 277.26 LVI -11.26

PLANETOCENTRIC CONIC

C3 11.052 VHL 3.324 OLA -28.07 RAL 310.44 MAD 6638.6 VEL 11.452 PTM 6,SO VHP 3.358 DPA -23.95 RAP 321.44 ECC 1.1819

LNCH AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

50.00 13 29 3 2420.03 -3.40 63,05 170.72 137.48 14 9 23 1420.1 14.91 47.1|

60.00 14 4? 43 2210.6I 1.60 49.00 ]75.52 130.27 15 24 34 1210.8 ]?.36 30.51

TO.DO 16 31 I5 1906,34 7,11 28,47 179,66 123,49 17 3 1 906,3 20,10 7.68

80,00 18 45 13 1486,86 12,95 ,]D 183,12 117.14 19 tO 0 486,9 23.01 337.23

90.00 21 3 9 1042,02 17.40 329,32 185.26 112.65 21 20 3] 42.0 25.24 305.23

iOO.DO 21 28 5 6249.39 12.95 299.37 |03.12 117.14 23 12 15 5249.4 23.01 276.51

110.00 21 30 41 6241.20 ?.It 295.29 179.66 123.49 23 14 43 5241.2 20,10 274.50

DIFFERENTIAL CORRECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

70E -.1902 7R4 -.4029 TC3 -,6DTO OAU .1106 $GT 943.1 5GR 693.9 $G3 940,8 ST 20.2 SR 29,8 $$ 23.2

ROE -.3443 IRA .1067 RE3 -.4408 FAU .20618 RRT .2274 RRF .5635 RTF ,,8_ CRT ,_457 CR| -.9793 C$I -.28Z9

rDE -.8924 FRA .466! FC-16,180T BSP 74! 5GB ttTD,9 R23 ,3880 R]3 ,4939 L3A 40,7 NSA 12,9 $$A 3.3

ROE ,3933 ERA ,4167 EC3 ,7301F$P 1586 861 968,5 $G2 658,0 THA 18,06 EL1 34,1 EL_ 11,3 ALF 59,10

LAUNCH DATE JUN ? 1971 FLIGHT TINE 160.00 ARRIVAL DATE NOV 14 1971

HELIOCENYRIC CONIC DISTANCE 377.868 EARTN ro MARS

RL 151.82 LAL .00 LOL 255.62 VL 32,129 GkL 3,58 AZL 91,16 MCA 121,46 SNA 185.34 ECC .19087 INC 1.1573 Vl 29.348

RP 211.20 LAP -.99 LOP 17.09 VP 23,253 GAP 7,56 AZP 89.40 TAL 22.54 TAP 144.D| RCA 149,96 APO 220,71 V2 25.972

RC 120,836 GL -11,30 GP -6,73 ZAL 57,62 ZAP 118,18 ET$ 183,50 ZAE 180,28 ETE 199,30 ZAC 93,69 ETC 277,11LVI -10,85

PLANETOCENTRIC CONIC

C3 10.924 VHL 3.305 DLA -27.86 RAL 318.56 RAO 6636.5 VEL 11.446 PTH 6,30 VHP 3.297 DPA -24,38 RAP 320.69 ECC 1.1798

LNCM AZNTH LNCH TIM[ L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LATINJ 2 LONG

50,00 13 28 25 2422,50 -3.52 63.15 170,67 137,48 14 8 47 1422,5 14,79 48,22

GO,O0 14 46 34 2214,81 1,43 49,18 175,42 130,28 15 23 28 1214,6 17,21 30,71

?0.00 16 2g 10 t912.87 6.8? 28.81 179,51 ]23.54 17 1 3 912,9 19.89 8.07

60.00 19 40 44 1300,96 12,51 ,9| 182,87 117.33 19 5 45 501,0 22,69 318,15

90,00 20 30 58 1081.09 16,36 331.gl 184,76 113,39 21 8 57 81.1 24.60 307,gl

100,00 21 23 36 6263,47 32,51 300,19 182,87 117,33 23 8 0 5263.5 22.69 277,43

!lO.DQ 21 28 37 6247.73 6.87 29§.64 179.51 123.54 23 12 44 5247.7 19.89 274,89

DIFFERENT|AL CCIRRECTZON$ NID-C_JR$E EXECUTION ACCURACY ORBIT DETERNZNA710N ACCURACY

TOE -.1971TRA -.3970 TC3 -.7496 BAU .129g SGT 9_5,3 SC_ 701.0 SG3 979.0 ST 20.7 SR 29.7 SS 23.3

ROE -.3403 RRA ,1065 RC3 -.4783 FAU .21336 RRT .2827 RRF .5877 RTF .4755 CRT .?607 CR$ -.9788 CST -.6985

FOE -.g088 FRA .5025 PC-16.9088 BSP 867 SG8 1209.2 R23 .3558 R13 .5682 LSA 40.9 NBA 12.g SSA 3.4

DOE .3932 BRA .4118 8C3 .8892 FSP 1621 861 1019.9 SG2 649.6 THA 19.59 EL1 34.3 EL2 11.6 ALF 57.86
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN ? IRTI FLIGHT TIM( |12.OO ARRIVAL OAT[ NOV IS 1971

M[LIOC[NTRIC C_lC

RL ISl.8E LAL .DO

RP 211.4S LAP ".98

RC 183,058 6L -11,12

PLANETO¢ENTRIC CONIC

CS 10.601 VHL 3.287

LNCN AZMTN LNCH TIME

50,00 13 2? 46

60.00 14 45 24

7O.OO 16 2? 2

80.00 18 36 14

90.00 20 41 6

100,00 21 19 6

110.00 21 26 29

DIFFERENTIAL CCRRECTION8

TOE -,2086 TRA -.3975 TC3 -.9200 BAU .1321

RDE -.3552 RRA .1073 RC3 -.5134 FAU .21931

FDE -.9010 FRA .5430 FC-17,5780 BSP 993

BDE .5948 DRA .411T BC3 1.0536 FSP 1699

DISTANCE 302.082 EANTM TO MAml

L_. 218.1l VL ||olEO GAL 3.53 AZL 91.18 HCA 1||°i8 SHA t||,ll ECC ,tOO09 INC 1.1831 Vl 25.844

LO_ 16.30 VP |8.20? GAP 7,84 kZP 89.39 TAL 28,41 TAP 148.09 RCA 149.99 APO ||0.39 V2 |S.84|

GP -6,93 ZAL 87,79 ZkP I16.18 [T$ 183.27 ZAE 188.39 ST[ 196,11 ZAC 98.50 EYC 27e.94 LV! -ID,44

DLA -2T,S3 RAL 318,71 RAD R636,5 VEL 11,441 PTH

L-I TIME INJ LAT

2429.41 -8,66

2218.96 1,24

1920.10 6.60

1515.62 12.05

1112.99 15.49

6278.13 12.05

6254.96 6.60

6.49 VHP 3.242 DPA -24.91 RAP 319.98 [CC 1,1776

INJ LONG INJ RT ASC IMJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

83.2? 170.68 187.47 14 2 18 1425.4 14.65 47.35

49.39 175.36 130.28 13 22 23 1219.0 17.03 30.94

29.20 !79.39 123.59 16 39 3 920.1 19.65 8,SO

1.76 182.65 117,53 19 1 30 515.6 22.34 539.11

333.85 184.56 113.96 20 59 39 113,0 24.04 310.08

301.03 182.65 117.83 23 3 44 5278.1 22.34 278,38

296.02 179.39 123,59 23 10 44 5255.0 19.65 275.32

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1053.5 SGR 707,1 SG3 1011.7 ST 21.7 SR 29.4 SS 23.0

RRT ,3375 RRF .6091 RTF .5450 CRT .7769 CRS -,9767 CST -.T07D

SGB 1268.8 R23 .3301 R13 .6261 LSA 41.0 MSA 13.0 SSA 3.4

SGI 1095,5 SG2 640.1 THA 19.76 ELI 34.6 EL2 11.6 ALF 55.88

LAUNCH DATE JUN 7 1971 FLIGHT TINS 164.00 ARRIVAL DATE NOV 18 1971

HELIOCENTRIC CONIC

RL 151,82 LAL .00 LOL 255.62 VL

RP 211.73 LAP -.92 LOP 19.51VP

RC 125.302 GL -10.95 GP -7.13 ZAL

PLANETOCENTRIC CONIC

C3 10.684 VHL 3.269

LNCH AZMTH LNCH TIME

50.00 13 27 12

60.0D 14 44 14

70.00 16 24 52

80.00 18 31 45

90.00 20 32 30

IO0.O0 21 14 57

110.00 21 24 18

DIFFERENTIAL CCRRECTIONS

TOE -.2178 TRA -.5945 TC3-1.0904 BAU ,1745

ROE -.3303 RRA .1079 RC3 -.5510 FAU ,22550

FOE -.8966 FRA .$759 FC-18.2728 BSP 1155

BDE .3957 BRA .4090 BC3 1.2217 FSP 1761

DI3TANCE 386.240 EARTH TO MARS

32.112 GAL 3.49 AZL 91.11 MCA 123.89 SNA 185.07 ECC ,18938 INC 1.1083 Vl 29,346

23.162 GAP 7.13 AZP 89.38 TAL 22,27 TAP 146,16 RCA 150,02 APO 220.11 V2 25.911

57.99 ZAP 114.16 ETS 183.04 ZAE 155.47 ETE 197.07 ZAC 93.49 ETC 2T6.76 LV! -10.01

DLA -2T.38 RAL 518.89 RAD 6638.4 VEL 11.436 PTH 6.49 VHP 3.190 DPA -25.25 RAP 319.14 ECC 1.1758

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2428.78 -5.85 63.41 170.65 137.46 14 7 41 1428.8 14.48 47.50

2223,85 !.03 49.63 175.32 130.29 15 21 18 1223.9 16.83 31.20

1927.97 6.30 29.61 179.30 123.64 16 56 59 928.0 19.40 8.96

1530.74 11.57 2.62 182.46 117.72 18 57 16 530.7 21.98 340.08

1141.37 14.70 335,55 184.05 114.44 20 51 31 141.4 23.52 312.00

1005.21 11.57 323.99 182.46 117.72 21 31 22 5,2 21.98 301.45

6262.83 6.30 296.44 179.30 125.64 23 8 4I 3262.6 19.40 275.79

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 1122.7 SGR 714.4 SG3 1045.6 ST 22.4 SR 29.1 S| 22.7

RRT .3889 RRF .6310 RTF .605T CRT .7904 CRS -.9747 CST -.7152

SGB 1330.7 R25 .3056 R13 .6765 LSA 41,0 MSA 13.0 SSA 3.5

SGI 1171.8 SG2 630.5 THA 19.88 ELI 34,9 EL2 11.4 ALF 54.28

LAUNCH DATE JUN 7 1971 FLIGHT TIME 166.00 ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .OD LOL 255.62 VL

RP 212.01 LAP -.69 LOP 20.72 VP

RC 127.566 GL -10.74 GP -7.33 ZAL

PLANETOCENTRIC CONIC

C3 10.571 VHL S.25/

LNCH AZHTH LNCH TIME

50.00 13 26 37

60.00 14 46 S

70.00 16 22 $8

60.00 18 27 16

90.00 20 24 40

100.00 2t 10 8

11o.00 21 22 4

DIFFERENTIAL CORRECTIONS

TOE -.2270 TRA -.$912 TCS-I.2710 9AU .1980

ROE -.3252 RRA .tOO6 RC3 -,5690 FAD .23129

FOE -.8898 FRA .6104 FC-18.9429 BSP 1329

DOE .$966 ERA .4060 8C3 1.4009 FSP 1822

DISTANCE 390.431 EARTH TO MARS

32.106 GAL 3.46 AZL 91.08 HCA 125.10 SMA 184.96 ECC .18875 INC 1.0828 V! 29.$46

23.116 GAP 6.93 AZP 89.38 TAL 22.10 TAP 147.20 RCA 150.05 APO 219.87 V2 25.880

58.22 ZAP 112.13 ETS 182.79 ZAE 154.52 ETE 196.15 ZAC 93.39 ETC 276.58 LVI -9.58

OLA -27.12 RAL 319.09 RAD 6636.3 VEL 11.43! PTH 6.48 VHP 3.143 DPA -25.68

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2452.60 -4.03 63.57 17D.68 137.45 14 7 g 1432.6

2229.27 .79 49.89 175.31 130.29 15 20 12 1229.5

1936.47 5.98 30.06 179.22 123.69 16 54 54 936.5

1546.31 11.08 3.52 182.29 117.91 18 53 2 546.3

1167.T2 13.95 337.15 183.75 114,85 20 44 8 167.7

1020.T6 11.08 32A,88 182.29 117.91 21 27 9 20.8

6271.33 5.98 296.89 179.22 123.69 23 6 35 5271.S

MID-COURSE EXECUTION ACCURACY

SGT 1201.3 SGR 722.1 SG3 1077.9

RRT .4371 RRF .6523 RTF .!,87

SGB 1401.6 R23 .2840 RI3 ,7192

SGI 1256.6 SG2 620.9 THA 19,72

RAP 318.35 SEE 1.1740

INJ 2 LAT INJ 2 LONG

14,30 47.67

16.60 31.48

19.12 9.46

21.61 $41.09

23.01 _13.76

21.61 502.45

19.12 276.29

ORBIT DETERMINATION ACCURACY

ST 23.2 SR 28,8 55 22.4

CRT ,ODES CRS -.9T25 CS! -.1217

LSA 41.1HSA 13.1 5SA 3.5

EL1 35.2 EL2 11.5 ALF 52.70

LAUNCH DATE JUN ? 1971 FLIGHT TINS 168.00 ARRIVAL DATE NOV 22 t9YI

HELIOCENTRIC CONIC

RL 151.82 LAL .00 LOL 255.62 VL

RP 212.29 LAP -.85 LOP 21,93 VP

RC 129.850 GL -10.53 GP "7.53 ZAL

PLANETOCENTRIC SONIC

C3 10.462 VHL 3.234

LNCH AZMTM LNCM TIME

50.00 13 26 2

60.00 14 41 51

70.00 16 20 21

80.00 18 22 48

90.00 20 17 23

|O0.O0 21 S 40

110.00 21 19 48

DIFFERENTIAL C(SqRECTIONS

TOE -.2659 TRA -.3876 TCS-1.4603 BAU .2223

ROE -.3200 RRA .1095 RC3 -.6280 FAU .23685

FOE -.6785 FRA .6470 FC-19.5999 BSP IS20

BOE .3975 BRA ,4028 BC3 1.5896 FSP 1879

DISTANCE 394,624 EARTH TO MARS

32.101 GAL 3.42 AZL 91,06 HCA 126.30 SMA t84.67 [CC .18619 INC 1.0567 Vl 29.346

23,076 GAP 6.73 AZP 89.37 TAL 21.91 TAP 148.22 RCA 150.08 APO 219.66 V2 25.848

58.4T ZAP 110.11 ETS 182.54 ZAE 152.55 ETE 195.52 ZAC 93,28 (TC 276.40 LVI -9.14

DLA -26.83 RAL 319.31RAD 6638.3 VEL 11.426 PTM 6.48 VNP 3.101DPA -26.12 RAP 317.54 [CC 1,1722

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN£ PO CST TIM INJ 2 LAT INJ 2 LONG

2436,88 -4.24 63,?5 170.74 157.43 14 6 39 1436.9 14.09 47.86

2235.23 .52 50.17 175.3t 130.30 15 19 6 1235.2 16.36 31.79

1945.60 5.63 50.54 179.17 123.74 1S $2 47 945.6 18.82 IO.O0

1562.30 10.56 4,43 182.15 118.D9 18 48 50 562.3 21.21 342.11

1192.80 15.23 338.61 183.52 115.23 20 37 16 192.8 22.$0 315.42

1036.78 10,56 325.80 182.15 118.09 21 22 57 36.8 21.21 303.46

6280.45 5.63 297.37 179,17 123.74 23 4 28 5280.S 18.82 276.83

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1288.1 $GR T30.5 SG3 1109,3 8T 23.9 SR 28.5 SS 22.1

RRT ,4818 RRF .6750 RTF .7038 CRT .8139 CRS -.9697 CST -.7260

SGB 1480,8 R23 ,2652 R13 .T552 LSA 41.1 MSA 13.1 SSA 3.6

SGI 1348.7 SG2 611.3 THA 19.43 EL1 35.5 EL2 11.2 ALF S1.16
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUM ? 18?1

NELIO¢ENTI|¢ C_llC

RL 151.82 LAL .OO

RP e12.ST LAP -o02

RC 132.1S3 GL -10.3!

PLANETO¢ENTIIC ¢O_llC

C3 10.3l? VHL 3.611

LNCH AZNTH LNCH T|NE

SO.D0 13 |S 29

60.00 14 40 38

70.00 18 18 2

40.00 16 11 21

90.90 20 10 30

100.00 21 I 13

110.00 21 17 28

FLIGMT TIME ITO,OO AImIVAL DATE NOV 24 1171

DISTANCE 398.820 [AITN TO NAIl

LOL Ill.S2 VL 32,091 GAL 3,3t AZL 9|.03 NCA 127,50 8NA 184.81 ECC ,|ITS9 INC 1.0288 Vt 29.341

LOP 23,13 VP 83.033 GAP I,S3 AZP 89,37 TAL |1,71 TAP 149o2| RCA 150.12 APO 219,41 Vl 25.119

EP -?,74 ZAL Sl.?5 ZAP 104.08 ITS 182,28 ZAE 150,$7 ETE 184o$7 ZAC 83.17 [TC 278.21 LVI -8.70

DLA "28.53 RAL 319,58 RAD GG3I,E VEL 11.4E1 PTH 8,4T VMP 3.062 DPA -23.58 RAP 316.73 ECC l.lYOl

L-I TIME INJ LAT INJ LONG INJ RT A$C ZNJ AZMTM INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2441.61 -4.43 63.95 1?0.61 137.42 14 8 10 1441,6 13.05 48.08

2241.71 ,24 50.48 175.35 130.30 15 IS O 1241.7 18.09 32,13

1955.33 5,2T 31.08 178.14 123,79 18 50 3? 955,3 18.50 10.57

1571.72 10.04 5.38 182.04 118,27 18 44 40 978.7 2O,lD 343.15

121?.04 12.52 340.04 183.32 115.57 20 30 47 217.D 21.99 317.02

1053.19 10.04 326.73 182,D4 118,27 2| 18 48 53.2 20.80 304.52

1002.15 5.27 319.97 179,14 |23.79 21 34 10 2.1 18.50 299.49

DIFFERENTIAL CCRRECTION8

TOE -.2444 TtA -.3858 TC3-1.6589 8AU .2478

RDE -.3146 RRA .!105 RC3 -.6673 FAU .24200

FOE -.8628 FtA .6847 FC-20.2278 B8P 1723

606 .3983 BRA .39g4 0C3 !.7881FSP 1932

MID-COURSE EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

$GT 1383.! 8GR 738.2 SG3 1138.8 ST 24.6 SR 28.2 38 21.1

RRT ,5227 RRF .6930 RTF ,7422 CIT .8257 CRS -.9664 CST -.7279

$GB 1568.2 R23 .2480 R15 .7854 LSA 41.1 MSA 13.1 SSA 3.6

SGI 1448.1 $02 601.9 THA 19.02 ELI 35.8 EL2 11.0 ALF 49.17

LAUNCH DATE JUN ? 1971 FLIGHT TIME 172.00 A_RIVAL DATE NOV 26 1971

HELIOCENTRIC C(3NIC DISTANCE 403.018 EARTH TO MARS

RL 151.82 LAL .DO LOt- 255.62 VL 32.093 GAL 3.34 AZL 91.00 HCA |28.70 8NA 184.73 E¢C .18726 INC 1,0022 Vl 29.346

RP 212.86 LAP -.78 LOP 24.33 VP 22.992 GAP 6.34 AZP 89.37 TAL 21.49 TAP 150.19 RCA 150.16 APO 219.35 V2 25.762

RC 134.475 GL -10.08 CoP -?.g$ ZAL 59.05 ZAP 106.07 £T8 182.02 ZAE 148.57 (TE 193.88 ZAC 93.06 ETC 276.03 LVI -8.25

PLANETOCENTRIC CONIC

C3 10.256 VHL 3.203 DLA -26.21RAL 319.83 lAD 6638.2 VEL 11.417 PTH 6.47 VHP 3.027 DPA -26.98 RAP 315.91ECC 1.1666

LNCN AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 24 55 2446.81 -4.74 64.17 170.91 137.40 14 5 42 1446.8 13.60 48.31

60.00 14 39 24 2248.73 -.D? 50.81 175,40 130.30 15 16 52 1248.? 15.80 32.50

70.00 16 15 40 1965.66 4.87 31.60 179.13 123.85 16 48 26 965.7 18.15 11.17

80.00 16 13 55 1595.54 9.49 6.31 161.95 118.44 18 40 30 595.5 20.36 344,21

gD.O0 20 3 56 1240.72 11.82 341,43 183.16 115.88 20 24 37 240.7 21.48 318.56

100.00 29 56 47 1070.01 9.49 327,68 181.95 118.44 21 14 37 70.0 20.36 305.58

110.00 21 15 6 1012.48 4.87 320.52 179.13 123.85 21 31 59 12.5 18.15 300,09

DIFFERENTIAL CORRECTIONS

TDE -.2520 TRA -.3790 TC3-1.8837 BAU .2733

HOE -.3089 IRA ,!115 RC3 -.70?3 FlU .24876

FOE -.8434 FRA .7230 FC-20.8281 B8P 194|

8DE .3987 BRA ,3951 8C3 1.9934 FIP 1977

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION A¢CUtACY

8GT 1483.1 8GR 748.5 $03 !166.? ST 25.3 $1 27.6 68 21.2

RRT ,5603 RRF .7123 RTF .7748 CRT .8325 Ctl -.9625 CST -,T2?l

8GB 1661.2 R23 .2544 R13 .8112 LSA 41.0 MSA 13.1 3SA 3.1

801 1552.0 SG2 592.4 THA 18.60 ELI 36,0 EL2 10.8 ALF 46,29

LAUNCH DATE JUN ? 1971 FLIGHT TIME 174,00 ARRIVAL OAT( NOV 28 1971

H[L|OC[NTRIC C(_MIC DI3TANCE 407.218 EARTH TO MARS

RL 151.82 LAL .00 LOL 255.62 VL 32.091GAL 3.30 AZL 90.97 MCA 189,g0 3MA 184.72 [CC .18690 INC .9736 Vl 29.346

RP 213.16 LAP -.75 LOP 25.52 VP 22.951 GAP 8.16 AZP 89.38 TAL 21.25 TAP 151.15 RCA 150.20 APO 219.24 V2 25.749

RE t36.814 GL -9.84 GP -8,16 ZAL 59.38 ZAP 104.06 ITS 181.74 ZAE 146.57 ET[ 193.25 ZAE 92.94 ETC 275.84 LVI -7.81

PLANETOCENTRIC CONIC

C3 10.159 VHL 3.187 DLA -25.87 RAL 320,12 lAD 6638.1VEL !1.413 PTM 6.48 VMP 2,997 OPA -27.43 RAP 315.10 ECC 1.1672

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.D0 15 24 22 2452.47 -5.02 64.41 171.04 |37,37 14 5 14 1452.5 13.32 48.56

80.00 14 38 8 2256.27 ",40 51,17 175.47 130.30 15 15 44 1256.3 15.48 32.88

70.00 16 13 15 |971.59 4,46 32.17 179.15 123.90 16 48 12 978,6 17.79 11.8t

80.00 18 9 30 1112.76 I.g3 7.28 181.08 118,61 18 36 22 612.8 18.g2 345,30

90.OO 19 57 37 1264.03 1|.12 342,79 183.03 ||6.17 20 18 41 264.0 20.96 320.07

1DO,D0 20 52 21 1087.23 8.93 328.65 Ill,SO 118.61 21 10 29 87,2 19.92 306.68

110.00 21 12 41 1023.40 4.46 321.08 179.15 123.90 21 29 45 23.4 17.78 300.?3

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

TOE -.2584 TR4 -.3732 TC3-2,0742 8AU .2991 3GT |$67.4 IGR 758,$ SG3 1|95.$ IT 25.9 5R 27.5 58 RO,I

ROE -.3031 1Rk ,1121 RE3 ",750D FAU ,25|73 RRT ,5112 RRF ,7317 RTF ,_39 CAT .8404 El| ".555$ El! -,7310

FOE -,8307 FRA .7491 FC'21.4517 |IF 2174 808 1759.7 R23 ,Ell9 RI3 ,1340 LIA 40,9 NIA 13.0 Ill $*?

ROE ,3gel iRA °309? 8C3 2.2038 FIP 2DD8 3G| 1860,3 2G2 |82,8 TNA 18,24 EL! 38,2 EL2 |O,I ALF 47,11

LAUNCN DATE JUN T 1971 FLIGHT TIME 178.00 ARRIVAL DATE NOV 3D |171

HELIOCENTRIC CONIC DISTANCE 4It,All [ADTH TO MAll

RL 151.82 LAL oDO LOL 255.62 VL $2,090 EAL 3._6 AZL 80,84 NCA I$I,Og INk 184.70 EC¢ ,18850 INC ,1442 Yt 29.344

IP 213.48 LAP -.T1 LOP 28,T1 VP 22,811 GAP 5,97 AZP 89.33 TAL 21.00 TAP 152,08 RCA 150.24 APO 21t°ll V2 25,714

RC 139.171 GL -9.31 GP -8.37 ZAL 59,73 ZkP IO2.OT ITS Ill,48 ZAE 144,58 ETE 192,68 ZAC 92.11 ETC 2?5.88 LV| -7.35

PLANETO¢ENTRI¢ CONIC

C3 ID,Oti VNL 3.173 DLA "25,51 RAL 320,43 R40 1831o| VEL 1|,402 PTH 8,48 VHP 2,888 OPA "2?,ll RAP 3|4.21 [CC 1.1117

LNCN A2NTN LNCH TIME L-I TIN[ INJ LAT

S0.00 13 23 46 2451.sg "5.33

80.00 14 31 50 2264.35 -.?l

?0,00 16 IQ 47 I808.09 4,02

80.00 !1 S 5 1130.38 1.36

80.00 Ig 51 31 1207.12 IQ.43

100.00 20 4? 57 1104.89 8.36

110.00 21 10 14 1034.91 4.02

DIFFERENTIAL CORRECTION|

T0[ -.2622 TRA -.3651 TC3-2.2843 8AU .3255

ROE -.29R8 IRA .1121 IC3 -.786| FlU *25704

FDE -.8309 FIA .7610 FE-22.1072 68P 2450

BD[ .39?5 81A .3820 8C3 2.4191 FIP 2008

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

84.8T 171.18 137.35 14 4 48 1458.6 13.02 41.A3

I1.86 175,ST 130.2g 15 14 34 1264,3 15,t5 35.30

32.T8 17g.16 123.g4 18 43 35 g88.1 17.40 12.47

8,21 181.84 !18.77 16 32 t$ 630,4 Ig,45 346.40

344.12 182.93 !16,44 20 12 51 217.1 2D.43 321.59

328.64 181,84 118.77 21 6 21 |04.6 18,45 30?.76

521.69 17g.18 123.g4 21 2? 28 34.g 17,40 301.39

NIl-COURSE EXECUTION ACCURACY OR61T OET[ININATION ACCURACY

$GT 16g0.9 8DR ?T2.S 303 1226.0 ST 26,2 3R 27.2 63 20.R

RRT ,630? RRF ,7516 RTF ,830? CIT .847I CR8 ".8585 CIT -.7394

SG6 185g.0 R23 ,2045 R13 .8589 L3A 41.0 M3A 12,9 88A 3.?

$01 1768.4 802 5?3.2 THA 18.03 ELI 36.3 EL2 10.4 ALF 46.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUR 7 ]971

HELIOCENTRIC CONIC

RL 151.62 LAL .O0

RP 215.?? LAP ".88

RC 141.543 GL "S.31

PLANETOCENTRIC CONIC

C3 g.g?s VNL 5.118

LNCH AZNTH LNCM TIME

SO.DO 13 23 14

60.00 14 35 $1

Yo.go 16 8 17

SO.DO 19 O 40

go.00 19 45 33

100,00 20 43 32

110.00 21 ? 43

FLIGHT T|NE l?l,OD ARRIVAL DATE DEC 2 1971

D|ITANCE 413.i19 EARTM TO MARS

LOL |S3.i| VL 3|.OLD GAL 3.21AZL 90,91HCA |3_.27 8NA IS4.1S [CC .|8433 IMC .$135 Vl 29.34S

LO_ 27.90 VP 22.$71 GAP 3.79 AZP 09.39 TAL 20.72 TAP lSS.OD RCA 150.28 APO 219.10 V2 23.660

GP -8.58 ZAL $0,11 ZAP 100.10 [T$ |81.1? ZAE |42,57 ST[ 192.12 ZAC 92.$8 (TC 275.47 LVI -9.90

OLA -25,13 RAL 320.77 RAD SSSS,O VEL 11,40S PTH 6.46 VHP 2.946 DPA -28.28 RAP 313.49 ECC 1.1642

L-! TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2469.22 -5,63 84.93 IT1.3S 137.32 14 4 20 1463.2 12.70 49.12

2273.01 -1.14 51.9T 175.89 130.29 IS 13 24 12T3.0 14.79 $3.75

2Q00,2S 3.36 33.41 173.24 123.99 ]6 41 37 1000.2 16.98 15.17

IS4S.SO ?.?G 9.29 181.83 118.92 19 26 9 648.5 18.96 547.S2

1350.23 9.72 345.46 182.87 116.69 20 7 23 319.2 19.88 323.04

1122.97 7.76 330.66 18].83 !]8.92 21 2 15 123.0 18.96 308.89

1047.07 3.56 322.33 179.24 123,99 21 25 10 47.1 16.98 302.09

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE -.2737 TRA -.3647 TC3-2,5364 BAU .3337 SGT 1629.6 SGR 776.2 SG3 1234.1 ST 27.2 SR 26.5 SS 18.9

ROE -.2895 RRA .1164 RC3 -.8259 FAU .25746 RRT .6522 RRF .7637 RTF .8419 CRT .8524 CRS -.9386 CST -.6968

FOE -.7514 FRA .8686 FC-22.3452 88P 2623 SGB 1987.5 R23 .2059 R13 .8640 LSA 40.2 NSA ]3.3 SSA 3,8

8DE .5984 BRA .3828 BC3 2.6675 FSP 2113 SG1 1905,$ SG2 565.0 THA 17.01 ELI 36.6 EL2 10.3 ALF 44.0?

LAUNCH DATE JUN 7 1971 FLIGHT TIME 180.00 ARRIVAL DATE DEC 4 1971

HELIOCENTRIC CCNIC DISTANCE 419.821 EARTH TO MARS

RL 151.82 LAL .OO LOL 255.62 VL 32.090 GAL 3.17 AZL 90.88 HCA 133.46 SNA 184.70 ECC .18612 INC .8822 Vl 29.346

RP 214.08 LAP -.64 LOP 29.08 VP 22.832 GAP 5.62 AZP 89.39 TAL 20.44 TAP 153.90 RCA 150.32 APO 219.07 V2 25.64S

RC 145.956 GL -g.03 GP -8.80 ZAL 60.90 ZAP 98.14 ETS 180.98 ZAE 140.57 ETE 1gl.61ZAC 92.55 ETC 275.29 LV! -6.43

PLANETOCENTRIC CONIC

C3 9.988 VHL 5.144 DLA -24.75 RAL 321.11RAD 6638.0 VEL 11.401PTH 6.45 VHP 2.926 DPA -28.70 RAP 312.70 ECC !.1327

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.O0 15 22 39 2472.33 -6,02 65.25 171.53 137.29 14 3 52 1472.3 12.55 49.43

60.00 14 54 9 2282.20 "1.54 52.41 175.82 130.28 15 12 11 1282.2 14,40 34.22

70.90 16 S 43 2012.97 3.08 34.08 179.32 124.03 16 39 16 1015.0 16.55 13.90

80.00 17 56 16 1667.01 7.15 10,32 181.83 119.07 18 24 5 667.D 18.43 348.66

90.00 19 59 44 1333.29 9.01 346.78 182.83 116.92 20 1 57 333.3 19.33 324.50

100.00 20 39 8 1141.48 7.15 331.69 181.83 119.07 20 58 9 141.5 18.45 3]O.OS

110.00 21 S 10 1059.79 5,08 323.00 179.32 124.03 21 22 49 59.8 16.55 302.82

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

YDE -.2791 TRA -.3388 TCS-2.7741BAU .5842 SGT 1954.6 SGR 786.1 SG3 1252.3 ST 27.7 SR 26.0 $8 18.1

RDE -.2826 RRA .1182 RC3 -.8661FAU .26012 RRT .6777 RRF .7793 RTF .8577 CRT .8570 CRS -.9260 CST -.6778

FD£ -.6850 FRA .9163 FC-22.7749 8SP 2866 SG8 2106.8 R25 .1991R]3 .8767 LSA 39.8 NSA 13.3 SSA 3.9

8DE .397/ BRA .3778 BC5 2.9032 FSP 2149 SGI 2032.] SG2 556.0 THA 16.52 ELI 36.6 EL2 10.1ALF 42.83

LAUNCH DATE JUN ? 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 214.39 LAP -.GO

RC 146.344 GL -8.75

PLANET(XENYRIC CONIC

C3

FLIGHT TIME 182.00 ARRIVAL DATE DEC 6 lg?l

DISTANCE 424.025 EARTH TO MARS

LOL 255.62 VL 32.091 GAL 3.12 AZL 90.85 HCA 134.64 SNA 184.72 ECC .16396 INC .8495 Vl 29.343

LOP 30.26 VP 22.794 GAP 5.44 AZP 89.40 TAL 20.13 TAP 154.78 RCA 150.37 APO 21g,07 V2 25.609

GP -9.02 ZAL 60.93 ZAP 96.21 ETS 180.57 ZAE 158.59 ETE ]91.15 ZAC 92.49 ETC 275.11 LVI -6.00

LNCH AZNTH LNCH TINS L-I TIME INJ LAT

50.00 13 22 3 2479.94 -6.40

60.00 14 32 44 2291.95 -I.97

?0.00 16 5 6 2026,30 2.57

80.00 17 51 SI 1685.96 6.52

90.00 ]9 34 ] 1356.44 8.30

100.00 20 34 43 1130.43 6.52

110.00 21 2 32 1073.11 2.57

DIFFERENTIAL CCRRECTIONS

TOE -.2834 TRA -.3522 TCS-S.O1TO SAU .4|29

ROE -.2?$4 RRA .1203 RC3 -.9061FAU .26213

F0£ -.6365 FRA ,gST6 FC-23.1527 BSP 3113

8OE ,3932 6RA .$722 BC3 3.1502 FSP 2t77

9.804 VHL 3.151 DLA -24.30 RAL 321.48 RAD 6637.9 VEL 11.397 PTH 6.45 VHP 2.909 DPA-29.11

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

65.57 171.73 137.25 14 3 23 1479.9

52.88 175.98 130.26 15 10 56 1292.0

34,78 179.42 124.07 16 36 52 1026.3

11.38 181.86 119.20 18 19 57 686.0

348.10 182.82 !17.13 19 53 37 356.4

332.75 161.96 119.20 20 54 3 160.4

323.69 179.42 124.07 21 20 26 73.1

HID-COURSE EXECUTION ACCURACY

SGT 2032.9 SGR 796.4 SGS 126T.9

RRT ,7009 RRF *7945RTF ._,10

SGB 2230.0 R23 .1937 R13 .9874

SGI 2165.8 SG2 547.3 THA 16.06

LAUNCH DATE SUN ? 1971 FLIGHT TIME 184.00

HELIOCENTRIC CONIC DISTANCE 428.223

RL IS1.82 LAL .DO LOL 255,62 VL 32.093 GAL 3.0? AZL 90.82 HCA t35.82 SNA

RP 214.72 LAP -.57 LOP 31.44 VP 22.756 GAP 5.27 AZP 89.42 TAt. 19.62 TAP

RC 146.770 GL -8.41GP -9.24 ZAL 61.37 ZAP 94.31ETS 180.26 ZAE 136.62 ETE

PLANETOCENTRIC CONIC

RAP 311.93 ECC 1.1813

INJ 2 LAT INJ 2 LONG

11.97 49,7?

13.99 34.72

16.09 14.66

17.93 349.82

18.75 $25.95

17.g3 311.19

16.09 303.58

ORBIT DETERMINATION ACCURACY

ST 28.2 SR 25.5 SS 17.3

CRT .8603 CRS -.9100 CST -.6550

LSA 39.3 MSA 13.3 SSA 3.9

ELI 36.6 EL2 10.0 ALF 41.87

C3 9.723 VHL 5.118

LNCH AZNTH LNCH TIME

50.00 13 21 26

60.00 14 31 IY

?0.00 16 O 25

80.00 17 47 25

90.O0 19 28 22

100.00 20 30 17

110.00 20 59 52

DIFFERENTIAL CCRRECTIONS

TOE -.2862 TRA -.3430 TCS-S.2SSO 8AU .4419

ROE -.2678 RRA .1225 RC5 -.9462 FAU .265TS

FOE -.$783 FRA 1.0158 FC-23.4837 8SP 5366

BDE .3919 BRA .3660 BC3 3.3g95 FSP 2200

ARRIVAL OAT[ OEC S Ig?l

EARTH TO MARS

184.75 ECC .]8385 INC .8155 Vl 29.346

133,$4 RCA 150,41 APO 219.08 V2 25,S73

190.67 ZAC 92.25 ETC 274.94 LVl -5.56

DLA -23.85 RAL 321.$6 RAD 663T.9 VEL 11.394 PTH 6.45 VHP

L-! TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS

2488,07 -6,80 63.91 171.95 137.20 14 2 54

2502.29 -2.43 53.37 176.15 130,24 15 g 39

2040.24 2.04 35.50 179,$5 124.10 16 34 25

1YOS,Sg 5.88 12,46 ]81.gl 119.33 _B 15 50

1379.76 7.57 349.43 182.83 117.35 ]9 $1 22

!179.86 5.88 333.83 181,gl 11g.35 20 49 56

IO8Y.06 2,04 324.42 IT9,53 ]24.10 21 17 59

2.895 DPA "29,52

PO CST TIN

1488.1

1302.5

1040.2

T05,4

379.8

]79.9

87.1

NID-COURSE EXECUTION ACCURACY

SGT 2214.2 SGR 806.6 SG5 128].0

RRT ,7222 RRF .8083 RTF .8824

SGB 2356.6 R23 .1890 R13 .8g6T

SG1 2294.2 SG2 538.4 THA 15,62

RAP $11.16 ECC 1.1800

INJ 2 LAT IMJ 2 LONG

11.5T 50.]2

13.56 35.2S

15.60 13.45

]?.38 351.00

18.16 327.41

17.38 312.37

15.60 304.S?

ORBIT DETERMINATION ACCURACY

ST 28.4 SR 24.9 SS 16.S

CRT .8835 CRS -.88?? CST -.6186

LSA 38.? NSA 13.4 SSA 4.D

ELI 36.5 EL2 9.8 ALF 40.60
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCM DATE JUM ? SiT1

HELIOCENTRIC CONIC

RL 181.8E LAL .DO

RP Ell,D4 LAP ".S8

RC Ill.Eli GL -3.08

PLANETOCENTR1C CONIC

C3 9.645 VFlL $.IDG

LNCN AZNTN LNCM TIME

SO.DO 13 20 46

SO.DO 14 29 4?

?D.OO 15 S? 40

8O.OO IT 42 S?

90,00 19 22 4?

100.00 20 25 49

110.00 20 57 ?

FLIGHT TIN( 186.OO ARRIVAL DATE DEC 10 lift

DISTANCE 432,426 EARTH TO NAIl

LCt. Ell. St VL S|.Og5 GAL S.O2 AZL SO.T8 HCA 138.19 INN 184.79 ECC ,liSTS INC .TO01 Vl ED,SA8

LOP SI,l| VP 22,?18 GAP S.|| AZP 89.43 TAL 19.41 TAP |58,48 RCA 150.48 APO E19.12 V2 ES.S]I

GF "1o47 ZAL it.S4 ZAP DZ,4S [TI 179.94 ZAE 134.67 ETE 190,24 ZAC 92.09 (TC E?4.77 LVI -S,II

OLA "23.$8 RAL S22.ES RAG SSS?.I VEL 11,391 PTH 6.44 VMP 2.684 DPA -29.92 RAP 310.46 [CC t.ISST

L-I TINS INJ LAT INJ LONG !NJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ E LONG

24RG.74 -?.24 6S,20 172.19 137.15 14 2 23 1486.7 11.14 SO.SO

2515,22 "2.91 SS.9O 171.$4 130.21 15 8 20 1313.2 IS.09 3S.RO

2084,81 1,4O S6,E? 179,66 124,|3 11 31 SS 1054.6 IS.OR 16.E7

1?2SOS1 S.II 13.$6 181.98 119.44 18 11 48 725.3 IS.IS iS2.El

1403,31 1.83 350,7? 162.86 117.51 |l 46 It 40S.S 17.56 $26.87

liDS,TO 5.21 334,D3 181.gs 119.44 20 45 4g 199.8 IS.St 313.58

IIOI,G3 t.48 325.18 179.66 124.13 21 15 28 101.8 15.09 305.19

DIFFERENTIAL CCRRECTION8

TOE -.28TT TRA -.$367 TC3-S.Si?2 DAU .4711

ROE -.2603 NRA ,1243 RC3 -,98?9 FAU .28515

FDE -.5248 FRA 1,0529 FC-2S.ROS2 DSP 3GEE

DOE .3879 BRA .ssgO 0C3 3.6533 FSP 2211

LAUNCH DATE JUN ? 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT ES4?,8 $GR 818.5 SG3 1295.4 8T 28.6 IR 24.3 88 IS.S

RRT .?424 RRF .8222 RTF .D925 CNT .8657 CR8 -.0620 CST -.DR04

8GB 2486.3 R23 .1849 HI3 .9050 LSA 38,1 NSA 13.4 8SA 4,1

8Gl 2429.2 8G2 529.9 THA lS.2S ELI 36.3 EL2 9.8 ALF 39.67

PLIGHT TIV_ 188.0D ARRIVAL DATE DEC 12 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .OO

RP 215.37 LAP -.50

R C 153.669 GL -?.73

PLANETOCENTRIC CCfIIC

C3 9.570 VHL 3.094

LNCH AZNTH LNCH TIME

50.OO 13 20 4

GO.DO 14 28 12

70.00 IS 54 51

80,00 17 38 28

90.00 19 17 14

100.00 20 21 20

110.00 ZO 54 IT

DISTANCE 436.628 (ARTN TO MARS

LOL 255.62 VL 52.098 GAL 2.ST AZL 90.74 HCA 138.16 8MA 114.84 ECC .18575 INC .7434 Vl 29.$46

LOP 33.79 VP 22.681 GAP 4.94 AZP 89.45 TAL 19.15 TAP 157.31 RCA 150.50 APO 219.17 V2 25.499

GP -9.?0 ZAL 62.32 ZAP 90.59 ET8 179.61 ZAE 132.74 ET[ 18g.84 ZAC 91.93 ETC 274.6| LVl -4.87

DLA -22,88 RAL 522.66 RAO 6637,8 VEL 11.387 PTH 6,44 VHP 2.876 DPA -30.32 RAP 308.76 [CO 1.1575

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2505.95 -7.69 66.6T 172.43 137.10 14 I 30 1305.9 10,69 50.90

2324.?5 -3.41 54.45 176.54 130.18 15 6 57 1324.? 12.60 36.38

2070,02 .90 57.06 179.81 124.14 16 29 21 1070.0 14.56 17.13

1745,73 4.53 14.69 182.07 !19.54 18 ? 34 745.7 16.22 $53.43

1427.13 6.08 352.11 182,92 117.6T 19 41 2 427.1 16.93 330.34

1220.20 4.53 536.06 182.07 119.54 20 41 40 220.2 16.22 514.80

1116.84 .90 325,98 179.81 124.14 2! 12 54 116.8 14.56 306.05

DIFFERENTi AL CORRECTIONS

TOE -.2868 TRA -.3273 TC3-3.7692 BAU .5002

ROE -,2543 RRA .1246 RCS-I.D3?2 FAU .26780

FOE -.5032 FRA 1.0704 FC-24.2257 DiP 38R7

BOO .3833 BRA .IS02 DC3 S.9093 FSP 2179

LAUNCH DATE JUN 7 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 2480.6 SGR 834.5 3G3 1310.8 ST 28.5 8R 23.9 88 lS.E

RRT .7642 RRF .8370 RTF .9043 CRT .8684 CR3 -.8522 CST -.5?31

SGB 2617,2 R23 .1?67 R13 .9153 LSA 37.? NSA 13.2 $SA 4.1

88| 2564.9 8G2 520.6 THA 15.05 ELI 36.0 EL2 9.4 ALF 39.14

FLIGHT TINE lgo. OO ARRIVAL DATE DEC 14 I9?t

HELIOCENTRIC C_IC DISTANCE 440.828 EARTH TO MARS

RL 151.82 LAL .DO LOL 255.02 VL 52.102 GAL 2.91AZL 90.71HCA 159.33 3NA 184.90 ECC .1857? INC .TOS2 Vl 29.346

RP 215.?| LAP -.46 LOP 34.95 VP 22.644 GAP 4.78 AZP 89.4? TAL 18.79 TAP 158.12 RCA 150.55 kPO 219.25 V2 25,461

RC 156.143 GL -7.36 GP -9.93 ZAL 62.83 ZAP 88.78 ET3 179.28 ZAE 130.85 ETE 189.4S ZAC 91.75 ETC 274.45 LV| -4.23

PLANETOCENTRIC CONIC

C3 9.496 VHL 3.082 DLA -22.36 RAL 323.D9 RAD 6837.8 VEL 11.384 PTM 6.44 VHP 2.$71DPA -30.71 RAP 309.09 ECC 1.1563

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH 1NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

SO.O0 13 lg 20 2515,76 -6,18 R7.09 172.72 137.03 14 1 16 1515.8 10.20 51.33

60.00 14 28 34 2336.96 -3.95 55.03 176.77 130.14 lS 3 31 1337.0 12.08 36.99

70.OO 15 S! 57 2085.95 .29 37,89 179.98 124.15 16 26 43 1085.9 14.00 18.02

8O.00 17 33 56 1766.78 3.02 IS.SS 182.10 !19,63 18 3 23 766.8 15.60 3S4.Sg

go.o0 lg !1 45 1431.59 5.31 353.48 163,00 117.82 19 35 54 451.4 t6,28 331,82

tOO.DO 20 16 48 1241.25 3.82 337.22 182.18 119.63 20 37 29 241.2 15.60 316.06

!10.00 20 51 23 1132.76 .29 325.01 179.98 124,15 21 10 16 132.8 14.00 306.93

DIFFERENTIAL CORRECTIONS

TOE -.28S5 TRA -.3191 TCS-4.0361 BAU .5SOl

ROE -.2450 IRA .t2il RC3-1.OSST FAU .tESS3

FOE -.3753 FRA 1.1786 rC-24,llST DSP 4143

ODE .3?5? ERA ,3445 DC3 4.1745 FSP 2248

LAUNCH DATE JUN T ll?l

NEL|OCENTRIC CONIC

RL Ill,it LAL .00

RP |18.04 LAP ".42

RC 158.651 GL -i.S|

PLANETOCENTNIC CONIC

C3 8.4E8 VML $.071

LMCM AZNTH LNCM TIME

SO.OO IS 15 52

60.00 14 24 51

?O.O0 15 4O S7

SO.D0 1? 29 20

9O.OO 18 6 11

tOO.DO EO IE 12

110.00 20 48 24

DIFFERENTIAL CORRECTION8

TOE -.2833 TRA -*3093 TC3-4.3002 OAU .5567

ROE -.2342 RRA .1325 RC3"l.IDS9 FAU .26483

FOE "*303S FRA 1.2275 FC-24.5179 06P 4405

ODE ,3676 IRA .3365 0C3 4.4403 FSP 2252

L04. RSS.U VL 32.107 IAL

LOP 3D.11 VP 22.600 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 2623.0 3GR 838.9 SG3 _304.S ST 28.$ SR 22.6 SS 13.8

RRT .7TSS RRF .6483 RTF ._aS4 CRT ,BESt CRS -.7587 CSV -.4311

3GB 2754,$ R23 .1624 RI3 .RID4 LSA 56.4 MSA 13,4 IRA 4.2

SGI 2705.4 $82 513.4 THA 14.45 ELI 35.5 EL2 9.2 ALF 57.84

FLIGHT TIME 192.00 ARRIVAL DATE DEC IS lift

DISTANCE 445,OE4 EARTN TO MARl

|.8S AZL NO.ST NCA 140.49 INN IDA.S? ECC ,18582 INC .6|49 VI li. Sil

4.i2 AZP 89.49 TAL 18.43 TAP ISS.II RCA iSO.6O APO 219,34 Vl 2S.424

LVl -3,S0GP -!0,t? ZAL 13.35 ZAP RT.02 ITS |TS.t4 ZA[ 12S.SS [T[ lll.OS ZAC RI.§S ETC 2T4.30

DLA -El,D1 RAL 328.$2 RAO DIS?,? VEL 11,SSt PTH D.43 VMP |,818 OPA -SI,OR RAP $0R.45 ECC 1,185R

L-| TIME ]NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2526,17 -S.TO t?,S4 173.D! 136.96 14 0 38 1521.2 9.6R It.T8

254R,81 -4.51 SS,6S 177,01 130.og IS 4 1 134R.8 11,54 3?.64

E102.$4 -,34 35.76 180.17 124.15 16 24 0 1102.5 IS,40 IR.94

1788.38 3.09 17.04 182.31 119.71 17 58 g ?88.4 14.95 355.9?

14T8.03 4.55 354.8T 183.10 IIT.94 Ig 30 4T 4?6.0 15.SO 335.32

1262.85 5.0g 538,41 182.31 119.71 20 33 !S 262.8 14,95 317,34

|149,36 -.34 52?.67 18D.17 124.15 21 T 33 149.4 13.40 30?,86

NID-COUR3[ EXECUTION ACCURACY ORDIT OET[RNINATION ACCURACY

$GT 2?64.1 8DR 850.g 883 1308,7 ST 26.3 SR 22.2 S$ 12.8

RRT ,7g12 RRF .85?9 RTF .gl2s CRT .864D CRO ",6866 CST -.3382

8G0 2892.1 R23 .1813 R13 .8215 LSA 35.4 NSA 13.6 8SA 4.3

381 2847.S 382 SOS,I THA 14,14 ELI 34,8 EL2 g,I ALF 37,12
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN ? I$71

N(LIO(ENTRIC CONIC

RL 151.62 LAL .00

RP 216.38 LAP -.39

RC 161.134 6L -6,34

PLANETOC[NTRIC CONIC

C3 g.363 YHL 3.060

LNCN AZNTN LNCH T|NE

50.00 13 IT 40

60.00 14 23 2

70.00 15 45 52

80.00 17 24 41

90.00 19 O 37

tOO.DO 20 7 33

110.00 20 45 18

FLIGHT TIN( 194.00 ARRIVAL DATE DEC 18 1971

DIITANCE 449.221 EARTH TO MAR1

LOL 259.62 VL 32.111 GAL 2.60 kZL 90.92 HCA 141.95 6NA 16§.05 ECC .18591 INC .6229 Vl 2D.348

LOP 37.27 VP 22.672 GAP 4.47 AZP 89.5| T4L 16.05 TAP 159.?0 RCA 150.65 APO 219.45 V2 23.385

GP "10.42 ZAL 63.92 ZAP 85.29 ETS 178.56 ZAE 127.09 ETE 186.72 ZAC 91.36 ETC 274.16 LVl -3.36

OLA -21.23 RAL 323.96 RAD 963?.? V(L 11.378 PTH 9.43 VHP 2.66? DP4 "31.46 RAP 30?.85 ECC 1.1541

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2537.20 -9.25 98.01 173.31 136.88 13 59 57 1537.2 9.14 52.2_

2363.35 -5.11 56.30 177.27 130.03 15 2 26 1563.4 10.96 38.31

2119.87 "t.Dl 39.66 160.37 124.14 16 21 12 1119.9 12.78 lg.89

1810.61 2.34 18.27 182.46 llg. T7 17 54 51 810.6 14.28 $57.28

1501.19 3.73 359.28 183.22 118.05 19 25 38 501.2 14.gi 334.83

1285.08 2.34 359.64 182.46 119.77 20 28 58 285.1 14.28 $18.65

1166.69 -1.01 328.58 180.37 124.14 21 4 45 166.7 12.78 308.$1

DIFFERENTIAL CCRRECTION8

TOE -.2789 TRA -.2969 TCS-4.5665 BAU .5894

RDE -.2249 RRA .1355 RC3-1.14T? FAU .2639T

FOE -.2252 FRA 1.2792 FC-24.4065 BSP 4699

DOE .3579 BRA .3292 BC3 4.7085 FSP 2254

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

6GT 2905.5 8GR 863.0 863 1310.0 9T 27.9 SR 21.5 SS 12.2

RRT .8052 RRF .8688 RTF .9175 CRT .8622 CR8 -.5900 CST -.2154

660 5031.0 R25 .1915 RI3 .925? LSA 34.4 MSA 13.7 98A 4.4

$GI 2989.9 662 497.3 THA 13.84 EL1 34.1 EL2 8.9 ALP 36.48

LAUNCH DATE JUN T 1971 FLIGHT TII, E 196.00 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 216.73 LAP -.35

RC 168.649 GL -6.10

PLANETC_ENTRIC CONIC

CS 9.301VHL 3.080

LNCH AZNTH LNCH TINS

50.00 13 16 44

60.00 14 21 8

70.00 15 42 40

80.00 17 lg 56

90.00 18 58 1

IOO.O0 20 2 48

llO.OO 20 42 6

DISTANCE 453,416 EARTH TO MARS

LOL 255.62 VL 32.117 GAL 2.75 AZL 90,58 HCA 142.81 8NA 188.14 ECC .18603 INC .5787 Vl 29.346

LOP 38.43 VP 22.536 GAP 4.31 AZP 89.54 TAL 17.67 TAP 160.47 RCA 150.70 APO 219.58 V2 25.347

GP -10.69 ZAL 64.49 ZAP 83.60 ETS 178.22 ZAE 125.26 ETE 188.38 ZAC 91.15 ETC 274.03 LVI -2.98

DLA -20.61 RAL 324.4! RAD 663T.7 VEL 11.376 FTH 6.43 VHP 2.969 OPA "31.86 RAP 307.29 ECC 1.1531

L-! TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2548.g0 -9.83 69.51 173.63 136.79 13 59 13 1548.9 8.55 52.78

2377.63 -5.73 56.99 177.54 129.96 15 0 46 1377.6 10.34 39.02

2137.96 -1.70 40.60 180.59 124.12 16 16 18 1138.0 12.13 20.89

1833.53 1.59 19.53 182.62 119.82 17 50 30 833.5 13.58 358.62

1526.84 2.90 357.71 183.36 118.14 19 20 28 526.8 14.18 336.$6

1308.00 1.56 340.89 182.62 1!9.82 20 24 36 308.0 13.58 319.99

1184.78 -1.70 329.52 180.59 124.12 21 1 51 184.8 12.13 309.81

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

YDE -.2711TRA -.2876 TC3-4.8343 BAU .9190 8GT 3047.5 8GR 875.3 $63 1308.6 8T 27.3 8R 20.7 SS ll.D

RDE -.2152 RRA .1387 RC3-I.1882 PAU .26253 RRT .8191RRF .6791RTF .9217 CRT .8580 CRS -.4647 CST -.0677

FDE -.1408 FRA !.3331 FC-24.4368 BSP 4936 SGB 3170.7 R23 .1826 RI3 .9292 LSA 33.2 HSA 13.7 88A 4.6

8DE .3461BRA .3198 6C3 4.9782 FSP 2254 8G1 3132.6 SG2 489.7 THA 13.56 EL1 33.1 EL2 8.8 ALF 35.95

LAUNCH DATE JUN 7 1971 FLIGHT TIME 198.00 ARRIVAL DATE DEC 22 1971

H[LI OCENTRIC CONIC DISTANCE 457.610 EARTH TO MARS

RL 151.82 LAL .OO LOL 255.62 VL 32.122 GAL 2.69 AZL 90.53 HCA 143.96 SMA 185.23 ECC .18619 INC .5323 Vl 29.346

RP 217.08 LAP -.31 LOP 39.58 VP 22.500 GAP 4.16 AZP 89.5? TAL 17.27 TAP 161.23 RCA 150.75 kPO 219.72 V2 25.308

_C 1_.!72 GL -_._3 GP -10.94 ZAL 65.08 ZAP 81.93 ET$ I77.85 ZAE 123.46 ETE 188.06 ZAC 90.93 ETC 273.90 LVl -2.51

PLANETOC£NTRIC CONIC

C3 9.241VHL 3.040 DLA -19.97 RAL 324.87 RAD 663?.6 VEL 11.373 PTH 6.43 VHP 2.873 DPA -32.24 RAP 306.76 ECC 1.1521

LNCH AZNTH LNCH TIN( L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

50.00 13 15 48 2561.31 -10.45 69.05 173.96 136.69 13 58 24 1561.3 7.94 53.28

80.00 14 19 7 2392.60 -6.39 57.72 177.82 129.88 14 58 0 1392.7 9.?0 39.76

70.00 13 39 20 2156.86 -2.42 41.59 180.82 124.08 16 15 17 1136.9 11.44 21.92

80.00 17 15 5 1857.18 .76 20.82 182.80 119.85 17 46 3 857.2 12.85 359.99

90.00 IS 49 21 1553,15 2.06 359.19 183.52 118.21 19 18 |4 553.2 13,42 387.93

lO0.O0 19 57 57 1331.66 .76 342.19 182.80 1|9.85 20 20 9 331.7 12.85 321.36

110.00 20 38 4? 1203.68 -2.42 3SO.5I 180.82 124.08 ZO 58 SO 203.7 11.44 310.84

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2815 TRA -.2760 TC3-S.lO28 9AU .6484 5GT 3189.7 $_ 887.9 803 1304.6 ST 26.4 8R 19.8 SS 11.7

RDE -.2059 RRA .14t? RC3-1.2289 FAU .26082 RflT .R302 RRF .8887 RTF ._,54 CRT .8518 CR8 -.3185 C8I .U958

FOE -.0522 FRA 1.3790 FC-24.4152 65P 5201 666 3310.9 R23 .1838 RI3 .9323 LSA 31.9 NSA 13.8 SSA 4.7

808 .3323 ERA .3103 9C3 5.2485 FSP 2248 SG! 3275.7 SG2 482.0 THA 13.31 ELI 3t.9 EL2 8.6 ALF 35.55

LAUNCH DATE JQN ? 1971 FLIGHT TIME 200.00 ARRIVAL DATE DEC 24 IgYI

HELIOCENTRIC CONIE DISTANCE 461.801 EARTH TO MARS

RL 151.82 LAL .DO LOL 255.62 VL 52.129 GAL 2.63 AZL 90.48 HCA 145.11 6MA 185.34 ECC .18638 INC .4836 VI 29.346

RP 217.43 LAP -.28 LOP 40.73 VP 22.465 GAP 4.01AZP 89.60 TAL 16.86 TAP 161.97 RCA 150.80 APO 219.88 v2 25.269

RC 168.717 GL -5.13 GP -11.22 ZAL 65.69 ZAP 80.35 ETS 177.47 ZAE 121.69 ETE 187.74 ZAC 90.69 ETC 273.78 LVI -2.08

PLANETOCENTRIC CONIC

CS g.lBS VHL 3.031DLA -lg.29 RAL 325.33 RAD 6637.6 VEL 11.371PTH 6.42 VHP 2.879 OPA -32.62 RAP 306.27 ECC 1.1512

LNCH AZMTH LNCH TINS L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME POCST TIM INJ 2 LAT ]NJ 2 LONG

$0.00 13 14 36 2574.46 -11.10 69.62 174.31 136.57 13 57 30 1574.5 T.ES 53.84

60.00 14 16 5g 2408.54 -7.08 58.49 178.12 129.79 14 57 8 1408.5 9.01 40.54

?0.00 15 35 53 2176.62 -3.17 42,92 _81.07 124.02 16 12 9 1176.6 10.72 22.99

80.00 IT 10 8 1881.64 -.07 22.17 183.00 119,86 17 41 2g 881.6 12.09 1.41

go.o0 IS 43 35 1880.16 1.1g .69 183.70 118.2_ Ig g 58 580.2 12.64 339.52

100.00 19 53 0 1356.11 -.07 343.53 183.00 11_.86 20 15 36 356.1 12.09 322.7?

110.00 20 38 lg 1223.43 -3.17 331.54 181.07 124.02 20 55 43 223.4 10.72 311.91

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY OR61T DETERNINATION ACCURACY

TOE -.2496 TRA -.2633 TC3-5.3718 BAU .6779 SGT 3332.2 SGR 901.6 SG3 1299.2 ST 25.4 SR 18.g SS 12.1

RDE -.1944 RRA .1454 RC3-1.2704 FAU .25838 RRT .8413 RRF .8980 RTF .g284 CRT .8433 CRS -.1585 CST .25g4

FDE .0391FRA 1.4311 FC-24.3522 BSP $468 SGB 3452.0 R23 .1863 R13 .9349 LSA 3D.3 NSA 13.8 SSA 4.g

BDE .3164 ERA .3008 DC3 5.5200 FSP 2242 SG1 3419.1 $02 475.0 THA 13.08 EL1 30.5 EL2 8.5 ALF 38.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUM • 1|71

HELIOCENTRIC C_41C

RL 1Sl.82 LAL ,OR

RP 217.T9 LAP ".24

RC 1•1.268 GL -4,10

PLAN[TOCENTRIC COMIC

C3 9.193 VML 5,022

LNCH AZMTH LMCM TIME

$0.00 13 13 22

60.00 14 14 43

70.00 15 32 11

80.00 17 5 2

90.00 18 5• 45

100.00 19 4• 54

110.00 20 31 42

FLIGHT TIME 202,00 ARRIVAL OAT[ DEC 24 1971

LOL tl5,!t VL 3E.I]S GAL

LOP 41.87 VP 22.430 SAP

GP -t1.51 ZAL 69°82 ZAP

DISTANCE 4R§.gRO EARTH TO NAIl

2,57 AZL 80.43 HCA |46,63 IRA 185.45 ECC °19659 INC ,43E2 ¥t 29.346

].06 AZP 89.64 TAL 16.49 TAP 162.79 RCA I|O,SA APO 220,05 VZ 25.225

78,?8 ST] 177.0? ZA[ 119,85 ST[ 187,44 ZAC 90.44 ETC 2T],lT LVI -1,6S

DLA -IS,ST RAL 828,R0 RAD SS$T.6 VEL 11,$68 PTH 6.42 VMP 2,8R7 DPA -]].01 RAP ]0].93 (CO 1,1503

L-I TIME INJ LAT INJ LONG INJ RT AGC ]NJ AZMTM INJ TIN( PO CGT TIM INJ 2 LAT INJ 2 LONG

ZS88,40 -11,12 10.23 114.67 136.44 13 86 31 1589.4 6.58 54.43

2425,26 -7.81 sg,$o 178.44 129.66 14 55 6 1425.3 8.20 41,36

2197,26 -3.96 43.71 181.33 123,95 16 8 53 1197.3 9.96 24.11

1906,95 -.92 23,56 183.22 119.84 17 36 49 906.9 11.28 2.R6

1607.95 .29 2.24 183.g0 118.28 19 4 31 60T.9 11.82 $41.15

1301,42 -.92 344.92 185.22 !19.84 20 10 55 $81.4 11.28 324.25

1244.10 -3,96 332.62 181.33 123.95 20 52 26 244.1 9.96 313.03

DIFFERENTIAL CCRRECTION9

TD[ -.2350 TRA -.2504 TC3-5.6403 BAU .T0?1

RDE -.1654 RRA .1489 RC3-1.3127 FAU .25592

FOE .1325 FRA 1.4759 FC-24.2489 DSP 5795

BOG .2981BRA .2915 BC3 3.7910 FSP 2230

LAUNCH DATE JUN • 1971

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 218.15 LAP -.20

RC 173.829 GL -4.03

PLANETOCENTRIC CONIC

CS 9.085 VHL 3.014

LNCH AZNTH LNCH TIME

50.00 t3 12 1

60.00 _4 12 17

• O.OO !5 28 29

SO.SO 16 59 46

90.00 18 31 45

100.00 19 42 38

!10.00 20 2• 55

DIFFERENTIAL CORRECTIONS

TOE -.21•9 TRA -.2370 TC3-5.9108 BAU .7566

RDE -.1719 RflA .1526 RC5-1.3572 FAU .2§514

FOE .2282 FRA 1.5t95 FC-24.1235 ASP 5992

DOE .2776 BRA .2819 DC3 6.0646 FSP 2210

LAUNCH DATE JUN • 1971

HELIOCENTRIC COMIC

EL 151.82 LAL .DO

RP 210.51 LAP -.IT

RC 176.400 GL -3.42

PLANETOCENTRIC CONIC

C3 9.040 VHL 3_007

ORBIT DETERMINATION AccuRACY

ST 24.1SR 16.0 IS 12.7

CRT .8314 CRS -.0061 CST ,4074

LSA 29.1NSA 13.6 SSA 5.1

EL1 28.9 EL2 8,3 ALP 55.23

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

SO.DO 13 10 52 2616.88 -13.29

40.00 14 9 42 2461.54 -9.38

?D.00 15 24 30 2241.62 -5,64

80.00 16 54 20 1960.48 -2.73

SO.DO 18 25 32 1666.24 -1.59

tOO.G0 19 $7 12 1454.95 -2.75

IiO.9O 20 25 57 1288.44 -5.14

DIFFERENTIAL CDRRECTION8

TDE -.1971 TRA -.2225 TC$-6.I743 BAU .7154

ROE -.1596 ARk .ISIS RC3-1o4009 FAU ,|4S?T

FDE .$277 FRA t,SSS8 FC-23.8|91 SIP 62G3

6DE °|542 ERA .2722 RC3 6.3331 FSP 2191

LAUNCN DATE JUN ? 1971

MID-COURSE EXECUTION ACCURACY

9GT 3474.4 SGR 916.0 SG3 1291.9

RRT .8517 RRF .9068 RTF .9311

SGB 3593.1 R23 .1890 R13 .9372

SG1 3562.5 SG2 468.1THA 12.88

FLIGHT TIME 204.00

DISTANCE 470.176

LOL 255.62 VL 52.142 GAL 2.50 AZL 90.38 HCA 147.39 ]HA

LOP 43.01 VP 22.395 SAP 3.72 AZP 89.68 TAL 16.02 TAP

GP -11.81 ZAL 66.97 ZAP 77.27 ETS 176.66 ZAE 118.25 ETE

OLA -17.81 RAL 326.26 MAD 6637.6 VEL 11.366 PTH 6.42 VHP 2.69? OPA -33.40 RAP 305.43 ECC 1.1495

L-I TIME INJ LAT INJ LONG INJ RT ASC/INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2603.18 -12.51 70.88 175.04 136.29 15 55 24 1603.2 5.$5 55.06

2442.91 -8.57 60.16 178.76 129.53 14 55 0 1442.9 •.52 42.22

2218.93 -4.76 44.84 181.61 123.86 16 5 28 1218.9 9.15 25.2?

1933.20 -1.81 25.00 183.45 119.81 17 52 0 933.2 10.45 4.36

1636.61 -,65 3.84 184.11 118.27 18 58 59 636.6 10.96 342.62

1407.67 -1.81 546.36 183.45 119.61 20 6 6 40•.7 10.45 $25.72

1265.75 -4.78 533.76 181.61 125.66 20 49 1 265.T 9.15 314.19

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SGT 5618.2 SGR 952.2 SG3 1284.0 ST 22.5 SR 17.0 S] 15.7

RRT .8617 RRF .9153 RTF .9336 CRT .8152 CRS .1281 CST .5297

SGB 3736.4 R23 .1921 R13 .9393 LSA 27.7 NSA 13.7 SSA 5.3

SG1 3707,8 SG2 461.6 THA 12.72 ELI 27.0 EL2 8.2 ALF 35.36

PLIGHT TIN( 206.00 ARRIVAL DATE DEC 30 1971

DISTANCE 474.360 EARTH TO MARS

LOL 255.62 VL 32.149 6AL 2.44 AZL 90.32 HCA 148.53 SMA 185.69 ECC .18712 INC .3193 Vl 29.$46

LOP 44.15 VP 22.560 GAP 3.57 AZP 69.7] TAL 15.59 TAP |64.12 RCA 150.94 APO 220,43 V2 25.149

GP -12.13 ZAL 67.64 ZAP •5.80 ET3 176.24 2AE 116.58 [TE 186.86 ZAC 69.8T ETC 273.47 LVI -.79

DLA -|7.01 RAL 326.73 RAO 663?.5 VEL 11.364 PTH 6.42 VMP 2.908 OPA -33.80 RAP 305.08 ECC 1.1466

PO CST TIN ]NJ 2 LAT INJ 2 LONG

1618,9 5.06 55.72

1461.5 6.71 45.12

1241.6 8.31 21.49

960.5 9.57 5.90

666.2 10.06 344,53

435.0 9.57 $27.27

288.4 8.31 31$.40

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

71,57 175,42 136.12 15 54 11

61.09 119.10 129.38 14 50 43

46.04 181.90 123.74 16 I 52

20.50 183.70 119.74 17 27 0

5.49 164.34 116.24 18 53 19

347.86 183.70 119.74 20 1 ?

354.R5 181.90 125,74 20 45 25

MID-COURSE EXECUTION ACCURACY

]ST 3759.3 3GR 940.5 SG3 1272.8

RRT °l?O§ RRF .V231RTF ._,34

IG8 3871.2 R_] *IR64 R13 ,9409

$01 ]850.3 SG_ 45].6 THA I_,S?

ARRIVAL DATE DEC 2R 19•1

EARTH TO MARS

185.56 ECC .18684 INC .5774 Vl 29.546

165.41 RCA 150.89 APO 220.24 V2 25.169

187.14 ZAC 90.16 ETC 275.57 LVI -1.25

HELIOCENTRIC CONIC

RL 151.42 LAL .00 LOL 2|5.62 VL 32.157 GAL

MP 21R,ii LAP -.15 LOP 4S,2R VP 22.326 GAP

RC 178,981 GL -R,I? GP -12.47 ZAL SI,33 ZAP

PLANETOCENTRI¢ CONIC

ORBIT DETERMINATION ACCURACY

ST 20.7 6R 16.0 II 1S.1

CRT .7625 CRS °217l (ll .6S36

LIA 21.4 MSA IS,| |lA 5,l

EL| 24.R EL2 8,1 ALP 35.41

FLIGHT TIN[ 208.00 ARRIVAL OAT[ JAN I 197|

DISTANCE 478.540 EARTH TO NAIl

2.3R AZL 90.26 MCA |49.G8 8MA |8|.1| tCC ,18143 INC ,25ll V! 29,349

3,43 AZP 89.T8 TAL 15.15 TAP IR4,9| RCA 150,99 APO R20.94 V2 21,109

74.37 ETI I75,80 ZAE 114.84 ET£ ]OR,SO ZkC 89.51 ETC 273,3R LVI -,31

C$ 9.000 VNL 3.000 DLA -18.IS RAL 327,lR RAO 6637.§ V[L 11.$R2 PTH 6.42 VHP E.R|I DPA -34.20 RAP ]04.?? 2CC 1.1482

LNCH A2MTM LNCH TIME L'I TINS INJ LAT INJ LONG [NJ RT ARC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT INJ R LONG

SD,O0 13 8 33 _935,55 -14.10 72,31 179,82 135,93 13 52 49 IR$S.6 4.22 $9.42

60.00 24 6 54 _481,25 "10.23 92,0] 179,46 129.20 14 41 IG 1481.3 $.85 44,08

• D.O0 I$ 20 19 _24].49 -G.54 47,30 IR2.2| 123,60 IS $9 4 1265.$ 7.42 2•.76

60,00 16 46 41 1966.69 -3.$9 29.06 183,97 119,95 17 21 49 988,9 S.64 •.50

90.00 18 19 I| 1696.94 -2.58 T,21 184.38 118,17 18 4? 29 696.g 9.12 $46.29

100.O0 19 $1 32 1463.SG -3.69 349.45 193.97 119.65 19 55 56 463.4 S.64 328.$7

110.00 20 19 45 1312.2• -6.54 536.21 182,21 123.60 20 41 37 312.3 ?.42 316.6T

OIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE -.1799 TRA -.2002 TC3-6.4379 RAU .?959 5GT 5999.1SGR 966.5 SG5 1260.2 5T 18,T ]R 14.g SS 16.7

ROE -.1473 RRA .1608RC3-1.4457 FAU .24622 RRT ,8790 RRF .9305 RTF .9373 CRT .7596 CR$ .5195 CST .6869

FOE .4265 FRA 1.6018 FC-23.6856 DSP 6927 SGB 4017.0 R23 .2004 R!3 .9425 L6A 25.3 MSA 13.2 $SA 6.0

606 ,22T9 BRA .2630 9C3 6.$982 FSP 21?4 SGI 399|.T SG2 450.1THA 12.45 ELI 22.S EL2 8.0 ALP 36.•4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE JUM ? 1971

HELIOCENTRIC CONIC

RL ISt,lE LAL .00

RP 219.86 LAP -.08

RC 191.978 GL -2.07

PLANETO¢ENTRIC CONIC

C3 8.965 VML 2,994

LNCH AZNTH LMCM TIME

30.00 13 7 3

60.00 14 3 34

70.00 13 13 33

80.00 16 42 47

90.00 18 12 34

100.00 19 23 39

110.00 20 15 19

LOL 2IS,It VL

LOP 46.41 VP 22.298 GAP 3.29 AZP 89.83 TAL 14.70 TAP 165.50 RC4 ISI.03 APO 220.86 V2 25.069

GF -12,83 ZAL 69,03 ZAP ?2,99 [TS 175.34 ZAE 113.34 IT[ 188.31ZAC 89.22 ETC 273.31LV! .06

OLA -16._8 RAL 3_?.65 RAO 6637.5 VEL 11.361PTH 6.41VHP 2.936 DPA -34,62 RAP 304.51 ICE 1.1479

L-I TIME |NJ LAT INJ LONG INJ RT AGC INJ AZMTH |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2636.29 -14.97 73,11 178.26 135.71 13 51 17 1653.3 3.33 57.17

2502.12 -11.16 86.08 179,63 128.99 14 45 36 1502.1 4.93 46*06

2290.53 "?.46 48.62 182.53 123.42 15 54 3 1290.5 6.48 29.09

2018.53 -4.69 29.70 184.25 119.52 17 16 23 1018.5 ?.67 9.17

1728.86 -S.60 9.00 184,83 !16.07 18 41 23 728.9 8.14 346.12

1493.01 -4.69 SSI.06 194.25 119.52 lg 50 32 493.0 ?.67 330.34

1337.34 -7.48 337.54 182.53 126.42 20 37 36 337.3 6.48 318.00

FLIGHT TII_ 210.00 ARRIVAL DATE JAN 3 !172

DISTANCE 482.716 E4RTN TO MARS

S_.IIB 6AL 2.31 AZL 90.19 MCA 150,79 SMA 165.93 ECC .18776 IN{ .1823 VI 26.346

01FFERENTIAL CORRECTIONS

TOE -.1467 TRA -.1930 TC3-6.7004 BAU .8228

RD£ -.1338 RRA .1654 RC3-1.492? FAU .24249

FOE .5322 FRA 1.6428 FC-23.41?0 BSP 6787

80[ .1986 8RA .2542 8C3 6.864? FSP 2150

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4040.4 SGR 966.1SG3 1247.0 ST 16.S SR 13.6 66 16.7

RRT .8868 RRF .9376 RTF .9686 CRT .7094 CR$ .3774 CST .7230

SGB 4159.0 R23 .2056 R13 .9437 LSA 24.7 MS4 12.5 $$A 6.4

SG1 4135.1SG2 445.4 THA 12.$6 EL! 19.8 EL2 8.0 ALF 38.27

LAUNCH DATE JUN T 1971 FLIGHT TIHE 212.00 ARRIVAL DATE J4N 5 1972

MELIOCENTR1E CONIC

RL 151.82 LAL .DO LOL 255.62 VL $2,173 GAL

RP 219.62 LAP -.06 LOP 47.54 VP 22.258 GAP

RE 184.172 GL -1.32 GP -13.21 ZAL 69.76 ZAP

FLANETOCENTRIC CONIC

C3 8.936 VHL 2,98g

LNCH AZNTH LNCH TIME

50.00 13 S 2

60.00 14 0 40

70.00 15 II 10

80.00 16 36 36

90.00 18 5 42

100.00 19 19 28

110.00 20 10 37

DIFFERENTIAL CORRECTIONS

TOE -.1157 TRA -.1779 7C3-6.9391 8AU .6514

ROE -.1198 RRA .1701 RC3-1.5419 FAU .23859

FDE .6372 FRA 1.6764 FC-23.1181BDP 7047

BOE .1665 BRA .246! BC3 7.1279 FSP 2123

DISTANCE 486.892 EARTH TO MARS

2.24 AZL 90.12 HCA 181.92 SNA 186.09 ECC .18811 INC .1227 Vl 29.346

3.15 kip 89.89 TAL 14.25 TAP 166.17 RCA 151.08 APO 221.09 V2 25.028

71.66 ETS 174.86 ZAE 111.77 ETE 188.04 ZAC 88,86 ETC 273.25 LVI ,34

DLA -14.31 RAL 328.10 RAD 6637.5 VEL 11.360 PTH 6.41 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2672.19 -I5.89 73.96 176.66 135.46 13 49 34

2524.25 -12.07 64.19 180.21 128.75 14 42 44

2316.95 -8.47 50.03 182.87 123.21 13 49 47

2049.56 -5.73 31.41 184.55 1!9.35 ]7 10 46

1762.13 -4.66 10.86 185.13 117.92 18 35 4

1524,03 -5.73 352.78 184.55 119.35 19 44 $2

1363.77 -8.47 338.95 182.87 123.21 20 33 21

MID-COURSE EXECUTION ACCURACY

$GT 4181.1 SGR 1007.8 SGS 1232.5

RRT .8941 RRF ,9443 RTF .9599

SGB 4300.8 R23 .2108 RI3 .9449

SG1 4278,2 $62 441.| THA 12.29

LAUNCH DATE JUN 7 1971 FLIGHT TIME 214.00

H£LIC_ENTRIC COMIC

RL 151.82 LAL .DO LOL 255.62 VL

RP 219.99 LAP -.02 LOP 48.66 VP

RC 186.761GL -,51GP -13.62 ZAL

PLANETOCENTRIC CONIC

C3 8.911 VHL 2,985

LNCH AZNTH LNCH TIME

50.00 13 2 46

80.00 13 57 9

70.00 15 6 10

80.00 16 30 6

90.00 17 58 30

100.00 19 12 38

110.00 20 5 38

DIFFERENTIAL CORRECTIONS

TDE *.0812 TRA -.|629 TCS-?.Z|34 8AU .8600

ROE ".1049 RRA ,I751 RC3-1.3923 FAU .23437

FOE .7432 FRA 1,7073 FC-22.7707 BSP 7307

6DE ,1327 ERA .2391BC3 7.3871FSP 2097

DISTANCE 491.063

32.182 GAL 2.17 AZL 90.03 HCA 153.04 SNA

22.224 GAP 3.01AZP 89,96 TAL 13.79 TAP

70.50 ZAP 70.37 ET8 174.36 ZAE 110.23 ETE

DLA -13.30 RAL 328.34 RAD 6637.5 VEL 11.359 PTH 6.41 VHP

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZHTH INJ TIME

2692.35 -16.86 74.88 177.10 135.18 13 47 39

2547.76 -13,07 65.57 160.61 128.47 14 39 36

2344.86 -9.51 S|.53 183.22 122.96 15 45 14

2082.1I -6.81 33.22 184.86 119,14 17 4 48

1796.91 -5.77 12.82 185.43 117.73 18 28 27

1556.58 -6.81 354.59 184.86 119.14 19 38 55

1391.68 -9.51 340.44 183.22 122.96 20 28 48

MID'COURSE EXECUTION ACCURACY

$GT 4321.3 3GR 1031.3 SG3 1216,3

RRT .9008 RRF .9505 RTF ._,09

3GB 4442.7 R23 .2166 RI3 .94S8

861 4421.0 362 437.7 THA 12.25

LAUNCN OAT[ JUN ? 1971 FLIGHT TIME 216.00

MELIOCENTRlC CONIC

RL 151.02 LAL ,OO

RP 220.36 LAP .01

RC 189.39g GL .36

PLANETOCENTRIC CONIC

C3 8.893 VML 2.982

LNCH AZMTN LNCH TIME

50.00 13 0 13

60.00 13 53 19

?O.O0 15 0 46

80.00 16 23 14

go.00 17 50 57

100.00 19 6 6

110.00 20 0 14

OISTANCE 495.231

LOL 255.66 VL 32.191 6AL 2.11AZL 89,97 HCA 154.16 SMA

LOP 49.78 VP 22.191 GAP 2.87 kIP 90.03 TAL 13.32 TAP

GP -14.06 ZAL 71.26 2AP 69.14 ETS 173,83 ZAE 108,73 ETE

OLA -12.22 RAL 328.97 RAO 6667.3 VEL 11.358 PTH 6.41VHP 2.991DPA -35.98 RAP 304,01

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE PO C$T TIN INJ 2 LAT

2713.91 -17.90 75.88 177.56 134,85 13 45 29 1713.9 .29

2572.80 -14.13 66.64 181.03 128.15 14 36 12 1572.8 1.83

2374.42 -10.60 55.12 183.60 122.66 13 40 22 1374.4 3.30

2116.36 -7.94 35.14 185.20 118,88 16 58 31 1116.4 4.41

1833.A0 -6.92 14.88 185.75 117.49 18 21 30 833.4 4.84

1590.84 -7.94 356.50 185.20 118.88 19 32 37 590.8 4.41

1421.24 -|0.60 342.04 183,60 122.66 20 23 55 421.2 3.30

DIFFERENTIAL CORRECTIONS

TOE -.0407 TRA -.1473 TC3-7.4563 BAU .9076

ROE -.0888 RRA .1804 RC3-1.6433 FAU .22977

FDE .8560 FRA 1.7349 FC-22.3677 BGP 7570

BOE .0976 BRA .2329 BE3 7.6352 FSP 2066

2.953 DPA -35.05 RAP 304.29 ECC 1.1470

PO CST TIM INJ 2 LAT INJ 2 LONG

1672.2 2.39 57.96

1524.2 3.96 46.15

1316.9 5.48 30.46

1049.6 6.64 10.90

762.1 7.10 350.01

524.D 6.64 332.27

363.8 3.48 319.40

MID-COURSE EXECUTION ACCURACY

$GT 4457.2 SGR 1056.2 SG5 1198.2

RRT .9070 RRF .9562 RTF .9418

SGB 4580.6 R23 .2227 R13 .9466

SG1 4560,0 SG2 434.9 THA 12.24

ORBIT DETERMINATION ACCURACY

ST ]3.8 SR 12.6 83 20.8

CRT .6268 CR$ .4100 CST .7223

LSA 24.5 NSA 11.6 SSA 6.8

ELI 16,9 EL2 8.0 ALF 41.00

ARRIVAL OATE JAN 7 1972

EARTH TO MARS

186.23 ECC .18849 INC .0408 Vl 29.346

166.63 RCA 151.13 APO 221.33 V2 24.987

185.78 ZAC 88.46 ETC 273.19 LVI 1.00

2.971DPA -35.50 RAP 304.13 ECC 1.1466

PO CST TIM INJ 2 LAT INJ 2 LONG

1692.4 1.37 58.80

1547.8 2.93 4?.27

1344.g 4.42 31.g9

1082.1 5.56 12.?!

796.9 6.00 331,98

556.6 5.56 334.0?

391.7 4.42 320.86

ORBIT DETERMINATION ACCURACY

3T 11.2 SR It.4 SS 23.0

CRT .4g04 CR6 .4173 CI! .8635

LSA 25.0 NSA 10.4 $$A 7.3

ELI 13.8 EL2 8.1ALF 46.03

ARRIVAL DATE JAM 9 1972

EARTH TO RARS

188.38 ECC .18890 INC ,0309 V1 29.346

187.48 RCA 151.]? APO 221.58 V2 24,946

183.52 ZAC 88.04 ETC 273,14 LVI 1,48

ECC 1.1464

INJ 2 LONG

59.70

46.4?

33.50

14.60

354.03

335.97

322.41

ORBIT DETERMINATION ACCURACY

ST 8.9 SR 10.2 8S 25.6

CRT .222? CRS .3979 CST .46?8

LSA 26.3 NSA 9.2 SSA 7.7

EL1 10.7 EL2 8.2 ALF 60.?0
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUM ? IS?l

HELIOCENTRIC CONIC

RL 151o88 LAL ,90

RP 820,T4 LAP ,9|

RC 19E.D25 4L 1,$0

PLAN_TOCENTRIC CONIC

C3 8,813 VNb 2,910

LNCH AZNTN LNCN TIME

SO,DO 12 57 2?

60.00 13 49 9

TO.DO 14 55 2

80.00 16 IS 51

90.00 17 42 57

100.00 18 58 49

1t0.00 19 94 28

FLIGHT TIN( Eli,DO ARRIVAL DATE JAN 11 1972

DISTANCE 499,395 [4RTN TO MARS

LOL 2$5,GE VL 3E,_O0 4AL Z,O4 AZL 89,88 HCA 1$S,17 8MA 181,$3 ECC ,18S$t INC ,liD3 VI £B,341

LOP SO,89 VP It,IS8 GAP t,T4 AZP 90.11 TAb it,OR TAP liB,It RCA 151.22 APO 121,14 Vt 24,404

4P -14,S4 ZAL Tt,04 RAP IT,iS [T8 IT3.iT ZA( IOT.ll [TE tiS,tl ZAC 8T,57 [TC 2?3,10 LVI 1.9R

OLA -It,O? RAL 389,$9 RAD ll3T.S V[L !1,357 PTH 6.41 VMP 3.015 DPA -$R,43 RAP $03.0$ [CC 1,14SR

L-I TIME INJ LAT INJ LON4 INJRT A$C INJ AZMTN INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

_?3T,02 -t9.01 ?S.96 IT8.03 134,43 13 43 4 1737.0 *.87 SO.S6

2399.53 -IS,IS 68.01 181.4T ltT.?7 14 32 2R ISRS,S .S$ 49,?S

_403.82 -II,?S 54.$3 183.99 122.30 13 35 8 I4D$,e 2,10 33,14

2152,54 -9,1_ 3?,17 185,56 118.55 IS 5t 49 1152.5 3.19 IS.SO

1671,§3 -6.12 17.06 196,09 117,18 19 14 9 8?!.8 3,41 3SS.19

162T,01 *9,11 358.54 183,56 113.55 19 t$ 54 62?.0 3,19 $$7.98

1452,64 -11.TS 343,75 183,99 122.30 20 13 41 432,6 2,10 324.04

DIFFERENTIAL CCRRECTION4

TOE .0038 TRA ",1323 TC$-?.6971 BAU ,9311

ROE -.0717 RRA ,1ego RC3-1,6983 FAU .12316

FOE .96?? FRA 1.7590 FC-21,9439 BSP 7818

ROE ,OTIS iRA .2282 BE3 T.8823 FSP 2030

LAUNCH DATE JUN ? 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

34T 4535.5 SGR 1084.7 SG3 1179,T ST T.4 8R 8.9 8S 28,2

RRT ,9127 RRF .9616 RTF ,9425 CRT -.1889 CR4 .3401 CBT .D31Y

348 4721,? R23 .2292 RI3 ,9472 LSA 28.3 NSA 9.0 8SA 7,2

3G! 4701.8 942 433.3 THA 12.16 ELI 9.3 EL2 7.4 ALF 118.73

FLIGHT TIM( 220.00 ARRIVAL DATE JAN 13 1972

HELIOCENTRIC CONIC DISTANCE 503.555 EARTH TO MARS

RL 151.82 LAL .00 LOt. 255.62 VL 32,209 4AL 1.97 AZL 89.78 HCA 156.38 SNA 186.$9 ECC *IS9?? INC .2140 Vl 29.346

RP 221.12 LAP .09 LOP 52.00 VP 22.125 RAP 2.60 AZP 9O.tO TAL 12.38 TAP 168.76 RCA 151.28 APO 222.11 V2 24,863

RC 194.659 GL 2.33 GP -15.06 ZAL 72.83 tAP 66.82 ET3 172,68 ZAE 105.82 ETE 185.01 ZAC 87.07 ETC 273.0? LVI 2.51

PLANETOCENTRIC CONIC

C3 8.881VNL 2.980 DLA -9.84 RAL 329.T8 RAO 6637.5 VEL 11.357 PTH 6.41VHP 3.03? DPA -37.01 RAP 303.94 ECC 1.1462

LNCH AZNTH LNCH TIME L-| TINE INJ LAT INJ LON4 INJ RT ARC INJ AZNTH INJ TIM( POCST TIN INJ 2 LAT INJ 2 LONG

50.00 12 54 18 2761,65 -20.19 78.14 178.53 134.05 13 40 20 IT61.8 -2.12 SI.?D

60.00 13 44 34 2628.16 -16.43 69.50 181.93 127.33 14 28 22 1628.2 -,61 51.12

70.00 14 48 49 2439.2? -12.96 51.66 184.41 111.88 1S 29 28 143g.3 .$2 36.$8

80.00 16 8 10 2190.88 "10.36 39.34 185.93 118.16 16 44 40 1190.9 1,90 18.70

90.00 17 34 28 1912.45 "9.38 19.39 186.45 116.80 18 6 20 912.4 2.31 356.43

100.00 18 51 I 1665.35 -10.36 .71 185.93 118.16 19 18 47 665.4 1.90 340.07

!10.00 19 48 15 1486.09 -12.96 345.58 184.41 121.88 20 13 l 486.1 .82 325.80

DIFFERENTIAL CCRRECTION8

TD[ .0540 TRA -.1182 TC3-7.9282 BAU ,9642

RDE -.0533 RRA .1917 RC3-1.7597 FAU .22036

FDE 1.0809 FRA 1.7749 FC-21.4807 BSP 9070

BOE .0758 BRA .2252 8C3 6.1203 FSP 1993

LAUNCH DATE JUN • 1g71

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 221.50 LAP .12

RC 197.299 4L 3.44

PLAN[TOCENTRIC CONIC

C3 8.890 VNL 2.982

LNCH AZNTH

50.00

6O.DD

•0.00

60.00

90.OO

tOO,DO

110.09

DIFFERENTIAL

TDE .1115 TRA -.1041

ROE -.0328 RNA .1980

FOE 1.2023 FRA 1,7481

ROE .!162 iRA .2237

LAUNCH DATE JUN ? IgTl

HELIOCENTRIC CONIC

RL 1S1,82 LAL ,00

RP 221,8R LAP .19

RC 109,945 GL 4.6$

PLANETOCENTRI¢ CONIC

C3 8.910 VHL 2.915

LNCH AZNTH LNCH TIN[

SO.DO 12 4S 4?

SO,DO 13 33 50

TO,DO 14 34 43

80.00 13 50 47

SO,DO 17 15 37

100,00 18 33 39

llO.O0 19 34 9

NID-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

34T 4732.2 SGR 1116.0 543 1159.9 ST 9.4 3R 7.6 83 30.9

RRT .9180 RRF .9665 RTF ,9431 CRT -.4758 CR3 .2304 CST -.4457

348 4862.0 R23 .2355 R13 .9479 LSA 31.3 NSA 9.S SSA 6.0

SGt 4842.8 342 432.5 THA 12.32 EL1 lO.S EL2 6.1ALF 146,2?

FLISHT TIN£ 222.00 ARRIVAL DATE JAN 15 1972

DISTANCE 507.711 EARTH TO MARS

LOL 255,62 VL 32.218 GAL 1.89 AZL 89.68 HCA 157.49 SNA 186.85 ECC ,19024 INC ,3178 Vt 29.346

LOP 53.11VP 22.092 GAP 2.47 A2P 90.29 TAL 11.89 TAP 169.38 RCA 151.30 APO 222.39 V2 24.621

GP -15.62 ZAL 73.64 tAP $5.73 ETS 172.05 ZAE 104.42 ETE 184.75 ZAC 86,52 ETC 273.05 LVI 3,07

DLA -8,5| HAL 330.14 HAD 6637.5 VEL 11.358 PTH 6.41VHP 3.062 DPA -37.57 RAP 303.98 ECC 1.1463

LNCH TIME L-I TIME INJ LAT INJ LON4 INJ RT ASC INJ AZNTH INJ TIN[ POCST TIN iNJ 2 LAT INJ 2 LONG

12 SO 46 2788.61 -21.45 79.44 179.05 133.$5 13 37 14 1786.6 -3.46 62.82

13 39 32 2358.91 -17.70 71.12 182.41 126.82 14 23 51 1658.9 -1.96 52.58

14 42 4 24?5.05 -14,23 58.65 184.85 121.38 15 23 19 1475.0 -.55 38,•5

15 59 40 2231.69 -ll,6T 41.67 186.34 117.68 16 37 0 1231.7 .52 20.94

17 25 23 1955.53 -10,69 21,07 186.$5 116.34 17 57 59 955.6 .92 .87

18 42 40 1706.17 -iS,6? $.04 186.34 117.68 19 11 6 706.2 .52 342.31

19 41 30 1521.87 -14,23 $47,57 164.85 121.38 20 6 52 521.9 -.55 327.6?

CCRRECTION3 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-8.1466 8AU .9919 34T 4066.9 SGR ltSD,2 343 1138.6 ST 13.3 SR 6.0 SS 33.9

RC3-1.8144 FAU .21525 RRT ,9228 RRF .9710 RTF ._.36 CRT -,4377 CR| .OSFI Cl! -.71)Z

FC-20,9822 SSP 8328 849 SOOO.$ R23 ,2412 R13 ,9404 LBA 35,3 HSA 10.1 88k 4,6

BE3 8,3462 FSP 1958 341 4982.2 SG2 433.0 THA 12,40 ELI 13.7 EL2 5.9 ALF 134.49

FLIGHT TIME 224,00 ARRXYAL DATE JAN 17 197R

DISTANCE SlI,SSt EARTH TO HAR3

LC4. 215.42 VL 32.t18 GAL 1.82 AZL 89.$T NCA 116,$9 |MA 1|7,01 [CC ,19073 INC .430R VI 2R,$44

LOP 54.21VP |2,059 RAP 2,$4 AZP g0.40 TAL 11.41 TAP IT0.00 RCA 151.$4 ARO 122,$R V2 24,T80

GP -13.23 ZAL ?4,4? ZAP 64.T0 ET3 ITi,36 ZAE 103.03 IT( 184.49 ZAC RS.91 [TC 273.03 LVI 3.85

DLA -?.OR RAL 330.48 RAD GS3T.S VEL 11.359 PTH S.41VHP 3.090 DPA -$8.18 RAP 304,05 [CC 1.1434

L-! TIN[ INJ LAT INJ LON4 INJ RT A$C INJ AZMTH INJ TIME POCST TIN INJ t LAT INJ 2 LONG

2817.57 -22,80 8D,ST 179.60 132.96 13 33 44 ISI?.S -4,RI $4.04

2Rg2.DS -19.04 Tt.8R IRt.g3 123,21 14 18 $D ISS2.1 -3,41 $4.17

2311,47 -IS,50 G0.91 183.31 110.?8 15 16 33 1513.5 -t.O| 40,?S

2273.33 -13.03 44,19 186,T$ 1tT.10 16 28 42 12T5.3 -.94 23,34

2001.40 -12.0T 14,35 197.27 1IS.T? 17 48 59 1001.6 ".$4 3.44

IT49.60 -13.03 $,$6 |86.78 |17.10 |9 2 48 749.8 ".93 344,71

1580.29 -15.$S 349.72 IS5.32 120.76 20 0 g 560.3 -2.01 329.S?

RID-COURSE EXECUTION ACCURACY ORIIT DETERNINATION ACCURACY

SGT $000.9 SGR 1188.$ $43 1116,2 ST 18.6 3R 8.3 $8 36,9

RRT .g2Tl RRF .9751RTF .943g CRT -,1756 CRS -,2422 C3T -.8239

SUB 5140.2 R23 .2491 R13 ,g48? LSA 40.3 N3A IO.T SBA S,9

841 $121.? $42 435.1THA 12,$2 ELI 18.6 EL2 6.2 ALF 176.20

OIFFERENTIAL CCRRECTIONS

TD[ .1733 TRA -.0909 TC3-8.3523 BAU 1.0198

ROE -.0107 RRA .2048 RC3-1.8716 FAU .20g98

FDE 1.3221 FRA 1.7981 FC-20.4019 BSP 8590

BDE .1733 BRA .224! 9C3 8,5607 FSP 1921
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN T 1971 FLIENT TIN( 221.00 ARRIVAL OATE JAN 19 liT2

DIITAHCE 516.010 EARTH TO MARS

I.TS AZL 89.44 MCA !$9.69 SNA 187.17 ECC .19124 INC .5547 Vt 29,$49

2.20 AZP 90.52 TAL 10.92 TAP 170,E1 RCA 151.36 APO 222.9? V2 24.750

63.73 ETS 170.66 ZA£ 101.71 ET( 184.23 ZAC 85.24 (TC 273.03 LVl 4.29

HELIOCENTRIC CONIC

RL 151.6E LAL .OR LO4. 26S.6E VL )E.|3| GAL

RF 222.2? LAP .18 LOP 55.31VP 22.0ER GAP

RC 202.595 GL 5.99 GP -IR,90 ZAL ?5.32 ZAP

PLANETOEENTRIC CONIC

C3 8.94S VNL E.8gl OLA -5,5l RAL 330.?8 RAO 663?,3 VEL 11.360 PTH 6.41 VHP 3.119 DPA -38.84 RAP 304.24 ECC 1.1472

LNCM AZNTM LNEH TIM( L-I TIME INJ LAT IMJ LONG INJ RT ARC INJ AZMTfl INJ TIME PO CST TIN ZNJ 2 LAT IMJ 2 LONG

50.00 12 42 17 284R.01 -24.E3 62.46 180.19 132.26 13 E9 46 1849.0 -1.49 65.37

60.00 13 2? 48 2?27.96 -20.4? ?4.85 183.48 125.50 14 13 16 I720.0 -4.99 55.90

?0.00 14 2R 39 2554.92 -1?.01 63.17 185.84 120.07 15 9 14 1554.9 -3.59 42.92

80.00 15 40 58 2322.23 -14.47 46.93 187.25 116.40 16 19 41 1322.2 -2.55 25.9t

90.00 17 5 2 2050,98 -13.51 27.46 187.73 115.08 17 39 13 1051.0 -2.15 6.19

100.00 18 23 50 1796.70 -14.47 8.29 187.25 116.40 18 53 4? 796.? -2.55 547.28

110.00 19 26 5 1601.74 -I?.0! 352.08 185.84 120.07 19 52 4? 601.7 -5.$9 531.84

DIFFERENTIAL CCRRECTION$ HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .2471 TRA -.0787 TE3-8.5422 BAU 1.0476 SGT 5133.8 SGR 1230.7 SG3 1092.0 ST 25.0 8R 6.5 68 40.2

ROE .0137 RRA .212E RC3-1.9402 FAU .20440 RRT .9308 RRF .9788 RTF .9439 CRT .|876 CR8 -.5489 CST -.8852

FOE 1.4457 FRA 1.8042 FC-19.7817 DiP 8825 SGB 52?9.3 R23 .2363 R13 .9489 LEA 46.3 MSA 11.2 8SA 3.1

DOE .2475 BRA .2264 6C3 8.?598 FEP 1874 $61 526[.0 SG2 439.0 THA 12.67 ELI 25.0 EL2 6.4 ALF 2.99

LAUNCH OAT[ JUN ? 1971 FLIGHT TIM_ 228.00 ARRIVAL DATE JAN 21 1972

HELIOCENTRIC CONIC

RL 151.82 LAL .00 L04. 265.62 VL

RP 222.65 LAP .23 LOP 56.4| VP

RC 205.250 GL 7.46 GP -17.64 ZAL

PLANETOCENTRIC CONIC

C3 8.998 VHL 3.000

LNCH AZNTN LNCH TIME

50.00 12 37 11

60.00 13 20 54

?0.00 14 17 45

80.00 15 30 14

90.00 16 53 30

100.00 18 13 6

110.00 19 I? 11

DIFFERENT IAL CORRECTION6

TOE .3268 TRA -.0698 TC3-8.714S BAU 1.0757

ROE .0406 RRA .2195 RC3-2.0072 FAU .19666

FDE 1.5684 FRA 1.7970 FC-19.1147 86P 9084

BDE .3294 BRA .2305 BC3 8.942? FSP 1834

DISTANCE 520.133 EARTH TO MARS

32.248 GAL 1.67 AZL 89.31 HCA 160.78 SMA 187.34 ECC .19177 INC .6914 Vl 29.348

21.994 GAP 2.07 AZP 90.65 TAL 10.43 TAP 171.21 RCA 151.42 APO 223.27 V2 24.696

76.18 ZAP 62.82 ET8 169.88 ZAE 100.40 ETE 183.90 ZAC 84.50 ETC 275.03 LVI 4.98

DLA -3.90 RAL 331.03 RAD 6637.3 VEL 11.362 PTH 6.42 VHP 3.152 DPA -39.36 RAP 304.46 ECC 1.1401

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

2883.81 -25.81 84.23 180.85 t31.47 15 25 14 1883.3 -6.20 66.02

2767.02 -22.00 77.02 184.09 124.66 14 ? 1 1767.0 06.70 57.78

2599.8? -18.53 65.77 186.40 119.22 15 1 5 1599.9 -5.30 45.20

2372.93 -15.98 49.93 187.78 115.56 16 9 47 13T2.9 -4.26 26.?1

2104.27 -15.03 30.64 188.24 114.24 17 28 34 1104.3 -3.86 9.17

1847.40 -15.96 11.30 187.78 I15.56 18 43 53 84?.4 -4.26 350.07

1646.69 -16.53 354.69 186.40 119.22 19 44 38 646.7 -5.50 334.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5266.9 SGR 1277.8 SG5 1066.3 ST 52.2 SR 7.6 88 43.4

RRT .9543 RRF .9621 RTF .9440 CRT .4990 CR8 -.7720 CST -.9160

EGG 5419.7 R23 .2630 R13 .9491 LEA 53.3 NSA 11.7 SEA 2.5

3G1 5401.5 862 444.1 THA 12.86 ELl 32.5 EL2 6.6 ALF 7.01

LAUNCH OAT( JUN ? 1971 FLIGHT TIME 230.00 ARRIVAL OAT( JAN 23 1972

HELIOCENTRIC CONIC DISTANCE 524.292 EARTH TO MARS

RL 151.82 LAL .00 LOL 255.62 VL 52.256 GAL 1.60 AZL 89.16 NCA 161.87 8MA 187.52 ECC .19232 INC .8445 Vl 29.346

RP 223.04 LAP .26 LOP 57.50 VP 2|.962 GAP 1.94 AZP 90.80 TAL 9.93 TAP 171.80 RCA 151.45 APO 225.50 V2 24.654

RC 207.9D? GL 9.06 GP -18.45 ZAL 77.07 ZAP 61.97 ETS 169.05 ZAE 99.13 ETE 183.69 ZAC 83.69 ETC 273.04 LVI 5.73

FLANETC_ENTRIC CONIC

C3 9.072 VHL 5.012 DLA -2.09 RAL 331.24 RAO 6637.6 VEL 11.366 PTH 6.42 VHP 3.187 DPA -40.35 RAP 304.?5 [CC 1.1493

LNCH AZNTH LNCH T|NE L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 3t 23 2920.92 -27.49 86.24 181.54 130.50 13 20 4 1920.9 -10.07 66.44

60.00 13 13 lO 2809.75 -23.63 79.45 184.76 123.65 14 D 0 1809.7 -8.56 59.86

70.00 14 ? 52 2648.90 -20.13 68.67 187.02 II8.1g 14 52 I [648.9 -7.15 47.87

00.00 15 19 24 2428.08 "17.57 53.25 188.36 114.53 t5 58 52 1428.1 -6.10 31.76

99.00 16 40 48 2t62.10 "El. El 54.15 188,81 113.22 17 16 50 1162,2 -5.71 12.43

100.00 18 I IS 1902.56 -17.57 14.62 188.36 114.53 [6 32 58 902.6 -9.10 353.13

riO.DO 19 7 18 1695.72 -20.|3 357.59 187.02 118.19 19 35 34 695.7 -7.15 336.79

DIFFERENTIAL CC_NECTION8 RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4195 TRA -.0810 TC3-8.9573 8AU 1.1054 5GT 5596.3 SGR 1330.6 SG3 [039.2 ST 40.7 5R 9.6 55 46.9

ROE .0714 RRA °2274 RC3-2.0766 FAU .19270 RRT .9576 RRF .9850 RTF ._,42 CRT .7035 CR5 -.8947 C|! -.J540

FOE 1.6907 FRA 1.7038 FC-18.3887 OSP 9331 3GB 5557.9 R23 .2690 R13 .9465 LEA 61.6 NSA 12.t 85A 2.0

ROE .4255 BRA .2356 6C3 9,09?5 FIR 1783 661 5539.6 SG2 450.8 THA 13.11 ELl 41.5 EL2 6.7 ALF 9.65

LAUNCH DATE JUN 7 1971 FLI;HT TIME 252.00 ARRIVAL DATE JAN 25 197R

HELIOCENTRIC CONIC OISTANCE 528.42? EARTH TO MARS

EL 151.62 LAL .DO L04. 255.62 VL 32.266 GAL 1.52 AZL 68.98 HCA 162.96 3MA 16T.69 ECC .19289 INC !.0147 Vl 29.348

RP 225.42 LAP .30 LOP 56.56 VP 21.930 GAP 1.81 AZP 90.9T TAL 9.43 TAP 172.39 RCA 151.49 APO 223.90 V2 24.612

RE 210.566 GL 10.88 GP -19.36 ZAL ??.96 ZAP 61.20 ETS 166.14 ZAE 97.89 ET( 183.40 ZAC 82.78 ETC 273.06 LVI 6.56

PLAN[TOCENTRIC CONIC

C3 9.174 VNL 3.029 DLA -.11RAL 331.38 RAO 6637.6 VEL 11.370 PTH 6.42 VHP 3.228 DPA -41.21 RAP 505.12 ECC 1.1510

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 24 44 2962.36 -29.30 80.32 182.33 129.33 13 14 6 1962.4 -12.12 70.24

60.00 13 4 26 2856.77 -25.36 82.20 185.52 122.42 13 52 5 1856.8 -10.59 62.10

70.00 13 56 46 2702.?5 -21.83 71.93 187.73 116.94 14 41 51 1702.8 -9.16 50.75

80.00 15 5 13 2488.$4 -19.24 56.g7 18g.02 113.28 15 46 41 1488.5 -8.10 35.13

go.o0 16 26 42 2226.61 -]8.27 38.06 189.45 111.97 17 3 47 1225.6 -7.?0 16.02

100.00 17 48 5 lg63.02 -Ig.24 18.33 189.02 113.28 18 20 48 963.0 -8.10 356.50

110.00 10 56 15 174g.57 -2].85 .84 187.73 116.94 19 25 24 749.6 -9.16 33g.66

DIFFERENTIAL CCRRECTION6 NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0( .5220 TRA -.0585 TC3-8.g014 BAU 1.1327 SGT 5530.8 $G_ 1391.1SG5 1011.0 ST $0.1SR 12.2 SS 50.4

ROE .1060 RRA .2355 RC3-2.1501FAU .18666 RRT .9404 RRF .9876 RTF .g441 CRT .8178 CRS -.g515 C$T -.g488

FOE !.8281FRA 1.7613 FC-I?.6140 BRP 9538 $GB 5703.1 R25 .2750 R15 .g496 LSA 71.0 NSA 12.4 SEA 1.6

BOE .532? ORA .2426 BE3 9.25S2 FSP 1727 SG1 5684.5 SG2 460.3 THA 13.40 ELI 51.1 EL2 6.9 ALF 11.48

1769



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 7 19T1 PLIGHT TIME 234,00 ARRIVAL DATE JAN 2T 1672

HELIOCENTRIC CONIC DISTANCE 532,558 EARTH TO MAll

RL 151,R2 LAL ,00 LO_ 2$9.62 VL 32,278 GAL 1,44 AZL 88.78 HCA I04,04 iRA lIT,G7 [CC ,1934T IHC 1.2O?i VI 21o346

RP 226,81 LAP ,33 LOP 5i,GT VP 11,698 GAP |*t8 AZP 91.16 TAL 8,93 TAP 172,G7 RCA |51,52 APO 224,_2 Y2 64,S7|

RC 213.22? GL 12.86 GP "20,38 ZAL ?l,ll ZAP 10.50 ITS IG7.14 ZAE 96,R8 EYE 183.11 ZAC 81,T5 ETC 273.09 LV! 7.47

PLANETO¢ENTRIC CONIC

C3 9o316 VHL 3.0S2 OLA 2,05 HAL 331,44 RAO ii37,? VEL 11,376 PTH G,43 VHP 3,270 DPA "42.18 RAP 305,5? ECC 1.1533

LNCH AZHTH LNCM TIRE L'! TIN[ INJ LAT INJ LONG 1NJ RT ARC INJ AZMTM INJ TIH[ PO C8T TIN IHJ 2 LAT INJ 2 LONG

50.00 12 17 3 3008.39 -31,29 91,17 183.25 IE?,BO 13 7 13 2008.4 -14.38 72.28

60.00 12 54 29 2908.87 -27,24 65.33 186.40 120.93 13 42 58 1908,9 -12.81 64.78

?O.DO 16 44 18 2?82.35 023.02 75.9_ 188.54 115.42 14 30 21 1762.3 -11.36 53.96

80.00 14 50 24 2553.39 -20.96 61.16 189.79 111.74 15 32 59 t553.4 -IO.2B 38.90

90.DO 16 10 52 2295.71 -20.00 42.48 lgo.lg 110.42 16 49 8 |295.7 -9.87 20.05

100.00 IT 36 15 2029.86 "20.98 22.53 189.79 111.74 18 7 5 1029.8 -10.28 *Z?

lZO.O0 18 46 45 1809.17 -23.62 4.54 186.54 115.42 19 13 54 80g.2 -11.36 642088

DIFFERENTIAL CCMRECTION$ MID'CC_RSE EXECUTION ACCURACY OmBIT DETERMINATION ACCURACY

TD[ .6419 TRA -.0562TC3-9.0916 BAU 1,1603 8GT 5655.3 SGR 1456,3 SG3 979,6 BT 80.8 6R IS.5 IS 54,1

ROE .1466 RRA .2447 RCS'2.2187 FAU .179?7 RRT .9427 RRF .9898 RTF .9436 CRT .BB4I CR8 -.9779 CBT ".9585

FDE 1.9669 FRA 1.7346 FC'16,7123 DBP 983? 8GB 5839.B R23 .2813 R13 .9495 LBA 81.9 MSA 12.8 66A 1.3

BOG .6584 BRA .2511 DC3 9.3196 FBP 1680 SG! 5820.7 982 472.0 THA 13.74 ELI 62.4 ELI 7.1 ALP 12.89

LAUNCH DATE JUN Y 1971 FLIGHT TIME 236.00 ARRIVAL DATE JAN 29 1972

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 224.20 LAP .37

RC 215.890 GL 15.12

PLANETOCENTRIC CONIC

C3 9.497 VHL 3.082

LNCH AZNTH LNCH TIME

50.00 12 8 12

60.00 12 43 4

70.00 13 30 2

80.OO 14 33 32

90.00 15 52 53

100.00 1? 16 24

110.00 18 29 29

DISTANCE 536.683 EARTH TO MARS

LQL 255.62 VL 32.289 6AL 1.37 AZL 88.57 HCA 165.12 6HA 188.05 [CC .19407 INC !.4263 Vl 29.346

LOP 60.75 VP 21.866 GAP 1.55 AZP 91.38 TAL 8.42 TAP 173.55 RCA 151.55 APO 224.54 V2 24.529

GP -21.52 ZAL 79.81 ZAP 59.90 ETS 166.06 ZAE g5.51 ETE 182.79 ZAC 80.61 ETC 273.13 LVI 6.49

DLA 4.44 RAL 361.40 RAD 6637.B VEL 11.364 PTH 6.44 VHP 3.319 DPA -43.26 RAP 306.12 ECC 1.1566

L-[ TIME INJ LAT INJ LONG INJ RT ARC IHJ AZHTH INJ TIME F_ CST TIM INJ 2 LAT INJ 2 LONG

3059.77 -33.36 94.26 184.33 126.13 12 59 12 2059.8 -16.87 T4.61

2967.02 -29.22 69.00 187.42 !19.09 13 52 31 1967.0 -15.26 6T.75

2828.84 -25.50 79.88 189.50 113.54 14 lT 11 1828.8 -13.76 57.62

2629.99 -22.79 65.97 190.68 109.83 15 17 22 1630.0 -12.64 43.18

2373.95 -21.78 47.53 191.06 108.50 16 32 27 1374.0 -12.22 24.57

2104.46 -22.79 27.34 190.69 109.83 17 51 28 1104.5 -12.64 4.55

1875.66 -25.50 8.79 189.50 113.54 19 0 44 975.7 -13.76 346.54

DIFFERENTIAL CORRECTIONS

TDE .7676 TRA -.0704 TC3-9.|238 6AU 1.1963

ROE .1873 RRA .2473 RC3-2.3182 FAU .17515

FOE 2.0578 FRA 1.6451FC-15.963g BSP 9951

BOG .Tgo3 BRA .2572 6C5 9.4157 FSP 1571

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5803.3 SGR 1541.3 SG3 949.9 ST 71.9 SR 18.9 61 56.6

RRT .94TI RRF .gB1B RTF .9466 CRT .9199 CRS -.9893 CST -.9649

SGB 6004.5 R23 .277g RI3 .9574 LSA 92.5 HSA 13.0 SSA 1.1

6GI 5985.3 SG2 4?9.5 THA 14.21 ELI 74.0 EL2 7.2 ALP 13.79

LAUNCH DATE JUN 7 1971 FLIGHT TIME 23B.OO ARRIVAL DATE JAN 31 1972

HELIOCENTRIC CONIC DISTANCE 540.802 EARTH TO MARS

RL 151.82 LAL .0 O LOL 255.62 VL $2.299 GAL 1.29 AZL 88.52 HCA 166.20 SHA 188.23 ECC .19489 INC !.6T74 Vl 29.$46

RP 224.59 LAP .40 LOP 61.82 VP 2i.835 GAP !.42 AZP 91.63 TAL 7.92 TAP 174.11RCA 151.58 APO 224.88 V2 24.487

RC 218.554 GL 17.63 GP -22.81ZAL 80.76 ZAP 59.40 ITS 164.67 ZAE 94.39 [TE 182.46 ZAC 79.31ETC 276.18 LVi 9.64

PLANETOCENTRIC CONIC

C3 9.745 VHL 3.122 DLA 7.08 RAL 331.26 MAD 663T.9 VEL 11.395 PTH 6.45 VHP 3.374 DPA -44.47 RAP 306.78 ECC 1.1604

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTfl INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

50.00 I! 57 50 3117.67 -35.62 97.93 185.65 123.91 12 49 48 2117.7 -19.65 7T.32

60.00 12 29 49 3032.56 -31.31 93.29 188.67 116.79 13 20 22 2032.6 -17.96 71.18

70.00 13 13 34 2903.87 -27.44 84.54 lgO.65 llI.1B 14 I 58 1905.9 -IS.39 61.84

80.00 14 14 6 2714.31 -24.62 71.56 191.74 107.44 14 59 20 1714.5 -15.22 48.11

90.00 15 52 7 2462.49 -23.57 53.40 192.09 106.10 16 13 10 1462.5 -14.77 29.82

100.00 16 56 57 2188.78 -24.62 52.93 191.74 107.44 17 33 26 1188.8 -15.22 9.48

110.00 18 13 1 1950.69 -27.44 13.76 190.65 111.18 IB 45 51 950.7 -IS.3g 350.76

DIFFERENTIAL CORRECTIONS

TOE .9270 TRA -.0811 TC3-9.0910 8AU !.2243

ROE .2446 RRA ._ST1 RC3-2.3768 FAU .IS70M

FDE |.2146 FRA 1.5997 FC-14.8380 DiP 1020G

60[ .9588 BRA .2696 BC3 9.3974 FSP 1516

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5927.3 SGR 1623.5 SG3 910.7 ST 85.5 BE 25.1 88 SO.I

RRT .9494 RRF .V934 RTF ._,56 CRT .6453 CR| -.9954 c|r -.970r

SGB 1145,B R23 .6054 El3 .iSiS LIA 10R.7 HSA 13.3 IIA .9

SGi GI25.4 3GE 498.0 THA 14.66 ELI 88.4 EL2 7.5 ALP 14.79

LAUNCH DATE JUN ? 1971 PLIGHT TIN[ 240.00 ARRIVAL DATE FEB 2 1972

HELIOCENTRIC CONIC

RL 151.R2 LAL .00

RP 224.68 LAP .43

RC 221.210 GL E0,47

PLANETOCENTRIC CONIC

C3 10.079 VHL 3,175

LH¢M A2MTH LHCM TIME

50,00 11 43 3?

SO.O0 12 14 l?

TO.00 12 54 16

80.DO 13 $1 IS

90.00 15 T 43

100,00 16 $4 S

110.00 IT $3 42

DI|TANC[ 344.91§ EARTH TO HARi

LOL |SS.G| VL 32.310 GAL 1.21 AZL 38,03 HCA 197,27 |MA 110.42 [CC ,10532 INC 1.9EBT Vl BB,34G

LOP 62.90 VP EI,804 GAP 1,28 AZP GI.92 TAL 7.41 TAP 174.67 RCA 151,61 APO 225.22 VE 24.441

GP -24.2R ZAL 61.73 ZAP 59.03 ITS 163.36 ZA[ 93.30 [T[ IS2.1| ZAC T?.S3 [TC 273.26 LVI 10.04

OLA 10.02 RAL 330.97 RAO 6638.1 VEL 11.409 PTH 6.46 VHP 3.439 DPA -45.64

L-I TIHE |MJ LAT |NJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIH

$1R3.46 -36.03 101.36 I67.30 121,06 IE 36 40 21R3,6

S10T.14 -33,49 MR,41 190.21 113.8T 13 6 4 2107.1

2989.51 -29.41 90.72 192.05 106.21 13 44 6 1969.5

26|0.6T -26.43 76,17 193.03 |04.42 14 38 T 1811.0

2SS4,2E -23.51 60.33 193.34 ID3oD5 15 50 27 1564.2

2266.44 *26.43 39.55 193.03 104.42 17 12 13 1285.4

2039.33 -29.41 19.64 192.05 10B.21 18 27 39 1036.3

OIFFER[NTIAL CORRECTION6

TOE 1.1148 TRA -.0953 TC3-8.g696 BAU |.2522

ROE .3144 RRA .2681 RC3-2.4305 FAU .15810

FOE 2.3721 FRA 1.$474 FC-13.9808 BSP 10526

BOG 1.1683 BRA .2846 6C3 9.2932 FSP 1463

RAP 307.5R [CC 1.1151

INJ E LAT INJ 2 LONG

-22.T4 80.56

-60.64 TS.E2

-19.2T 66,1|

-18.01 53.93

-17.54 36,01

-19.01 tS.29

-1g,27 366.?$

ORBIT DETERMINATION ACCURACY

6T 101.0 SR 29.4 8S 65.0

CRT .g612 CRS ".g981 CST ".gT52

LSA 122.9 MSA 13.6 6SA .T

EL1 104.9 EL2 ?.8 ALF 16.T2

HID-COURSE EXECUTION ACCURACY

$GT 6042.7 BGR 1716.1SG3 867.1

RRT .9494 RRF .0948 RTF .9436

6GB 6281.T R23 .2929 R15 .9505

$Gl 6260.1SG2 520.4 THA 16.20
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 7 IS7|

HELIC_CENTIIC CQNIC

IL 151,82 LAL ,00

IP 225,37 LAP .4F

IC 223.884 GL 23,88

PLAM[TOC[NTIIC CONIC

C3 10.534 VHL 3,148

LNCH AZNTH LNCN TIME

SO.DO 11 31 O

60.00 11 35 47

70.00 12 31 13

80.00 13 23 50

90.00 14 38 17

100.00 16 6 42

110.00 IT 30 40

FLIGHT TINE |4E,00 ARRIVAL DATE FiB 4 IIYl

DISTANCE 541.024 EAITN TO NAIl

LQL lID.D2 VL $2.$21 GAL 1.13 AZL GT.Ig HCA 1D8.34 3NA 188.60 ECC .iSSS7 INC 2.3131 VI 29.148

LOP I3.97 VP 21,?73 GAP 1.16 AZP 92.Z? TAL 9.3R TAP 1?S.23 RCA 151.64 APO 22S.98 V2 24.401

GP -E$,DD ZAL I2,?1 ZAP M.SD ET8 II2,1E ZAE 92.21 (T[ 101.?3 ZAC 76.13 ETC 273.33 LVI 12,43

OLA 13.31 2AL 330.50 IAD GD38.3 VEL 11,429 PTN 6.48 VNP 3.31$ DPA -47.40 RAP 308.S? ECC 1,1734

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

32N.gD -40.54 10T.85 189,43 117.41 12 25 19 2231.0 "26.19 84.38

3193.01 -35.68 104.64 192.16 110.13 12 49 O 2193.0 -24.23 80.10

3088.72 -31,31 97,82 193.79 104,41 13 22 42 2088.7 -22.40 72.80

2923.8? -28.10 86.14 194.60 100.54 14 IE 34 1923.9 -21.02 60.98

2683.57 -26.88 68.72 194.84 99.15 15 23 ! 1683.6 -20.48 43.52

2398.33 -28.10 47.51 194.60 100.54 10 46 40 1398.3 -21.02 22.33

2135.$4 -31.31 26.74 193,79 104.41 18 6 15 1135.5 -22.40 1.71

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

TOE 1.3328 TRA -.1237 TC3-D.?TO3 BAU 1.2833 SGT S164.0 SGR 1824.5 SG3 820.0 ST lt8.O 8R 36.0 88 88.8

ROE .3882 RtA .2769 IC3-2,4?57 FAU .14900 RRT .9505 RRF .9956 RTF .9423 CRT .9715 CRS -.8993 CST -.1787

FDE 8.5200 FIA 1.4672 FC-12.2461 BSP 10810 SGB 6428.4 R23 .2987 RID .9498 LSA 140.6 HSA i3.9 8SA .S

BDE 1.3910 DIA .3033 DC3 g,1130 FSP 1391 SG! 6405.2 SG2 545.6 THA 15.83 ELi 123.1 EL2 8.2 ALF 16.80

LAUNCH DATE JUN 7 1971 FLIGHT TINE 244.00 ARRIVAL DATE FEB 8 1978

DISTANCE 553.127 EARTH TO MARS

1.05 AZL 87.28 HCA 169.40 SNA 188.79 ECC .19664 INC 2.7224 Vl 29.346

1.03 AZP 92.68 TAL 6,38 TAP 173.78 RCA 151.67 APO 225.91 V2 24.361

58.76 ETS 160.53 ZAE 91.31 ETE 181.32 ZAC 74.17 ETC 273.44 LVI 14.14

HELIOCENTRIC CONIC

RL 151.82 LAL .DO LOL 255.62 VL 32.332 GAL

RP 225.76 LAP .30 LOP 85.03 VP 21.742 GAP

RC 226.550 GL 27.36 GP -27.91 2AL 83.70 ZAP

PLANETOCENTRIC CONIC

C3 11.164 VHL 3.341 DLA |?,DO RAL 329.80 RAD 6638.6 VEL 11.488 PTH 6.51 VHP 3.810 DPA "48.19

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN

50.00 11 13 18 3346.58 "43.07 114.74 192.25 112.57 12 8 5 2346.6

60.00 11 33 19 3293.29 -37.76 112.34 194.64 105.27 12 28 13 2293.3

70.DO 12 3 O 3205.91 -32.96 106.55 195.93 99.49 12 56 26 2205.9

80.00 12 49 47 3059.33 -29.39 95.99 196.48 95.52 13 40 46 2059.3

90,00 14 t 27 2828.0! -28.01 79.12 196.61 94.04 14 48 35 1828.0

100.00 15 32 39 2533.80 -29.39 57.36 196.48 95.52 16 14 52 1533.8

110.00 17 2 27 2252.73 -32.96 35.47 195.93 99.49 17 39 59 1252.7

DIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY

TOE 1.5927 TRA -.1716 TC3-8.4570 BAU 1.3162 SGT 6284.4 $GR 1946.3 SG5 ?65.8

ROE .5044 RRA .2817 RC3-2.49?2 FAU .13876 RRT .9515 RRF .9962 RTF .9405

FDE 2.6692 FRA 1.3558 FC-10.7600 DSP liD87 SGD 6578.9 R23 .3047 R13 .9488

BOE 1.6707 8RA .3298 8C3 8.8180 FSP 1511 SG! 6553,8 SG2 574.1 THA 16.55

RAP 309.77 ECC 1.1837

INJ 2 LAT INJ 2 LONG

"30.03 89.21

-27.84 tD. t3

"25.76 80.24

"24.16 69.?8

-23.54 53.00

-24.16 31.16

"25.76 9.15

ORBIT DETERMINATION ACCURACY

ST 136.9 SR 44.9 S8 72.3

CRT .9787 CI8 -.9998 CST -.9816

LSA 160.3 NSA 14.1 SSA .4

£L1 145.5 EL2 8.8 ALF 17.58

LAUNCH DATE JUN 7 1971 FLIGHT TIM_ 246.00 ARRIVAL DATE FEE 8 1972

HELIOCENTRIC CC_llC DISTANCE 557,224 EARTH TO MARS

RL 151.82 LAL .00 LOL 255.62 VL 32.343 GAL .97 AZL 86.78 HCA 170.46 INA 180.98 [CC .19732 INC 3.2196 Vl 29.348

RP 226.15 LAP .93 LOP 66.09 VP 21,712 GAP .90 AZP 93.18 TAL 5.87 TAP 176.33 RCA 151.69 aPo 226.27 V2 24.318

RC 229,218 GL 31.54 GP -30.16 ZAL 84.70 ZAP 58.96 ET8 158.79 ZAE 90.42 ET[ 180.88 ZAC 71.90 ETC 273.57 LV! 18.13

PLANETOCENYRI¢ CONIC

C3 12.059 VHL 3.473 DLA 21.14 RAL 328.79 RAD 6639.! VEL 11.495 PTH 6.54 VHP 3.726 DPA -51.25 RAP 311.28 ECC 1.1965

LNCH AZNTH LNCH TIN( L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZflTH INJ TIN[ PO CST TIN INJ 2 LAY INJ 2 LONG

50.00 10 51 27 5449.84 -45.40 123.58 196.02 106,11 11 48 57 2449.6 -34.28 95.39

60.00 11 5 22 3412.55 -39.4? 122.00 197.80 98.92 12 2 15 2412.6 -31.78 93.8Y

70.00 11 27 12 3348.27 -34.03 I!7.51 198.51 93.10 12 23 O 2348,3 -29,23 89.85

80.00 12 5 11 3229,20 -29.04 108.58 198.60 88.93 12 59 O 2229.2 -27,25 81,45

go.o0 13 12 13 3012,73 -28.16 92.61 198.54 87.30 14 2 26 2012.7 -26.44 65.74

100.00 14 48 2 2705.1? -29.84 69.95 199.60 98.93 15 35 8 1703.7 -27.23 42.82

IlO.O0 II 26 36 2895.09 -34.03 46.45 198.51 93.10 17 i 33 1395.1 -29.23 18.77

DIFFERENTIAL CCIIRECTIONI

TD[ $,9007 TRA -.2430 TC3-9,0313 BAU 1.3560

ROE .6364 ERA .2821 RC3-2.4999 FAU .12801

FOE 2.?937 FRA 1.2211 FC3"9.1951 DiP 11283

80[ 2.0050 ERA ,3723 8C3 9.4114 FSP 1208

MID-COURSE EXECUTION ACCURACY ORBIT DETERNI NATION ACCURACY

SGT 6413.4 SGR 2091.2 363 705.0 ST 157.2 8R 53.3 II 75.0

RRT .9324 RRF .9938 RTF ._,IS CRT .9835 CRI-I,UUUO C41 -.9857

8GB 6745.7 R23 .3110 RI3 ,9473 LSA IS|.S NSA I4.4 ISA .3

9GI 6718.2 SG2 808.? THA 17.40 ELI 163.? EL2 9.1 ALF 18.49

LAUNCH DATE JUN 7 1971 FLIGHT TINE 248.00 ARRIVAL DATE FEB 10 197E

HELIOCENTRIC CONIC DISTANCE 561.314 EARTH TO MARS

RL 151,62 LAL .00 LOL 255.62 VL 32.354 GAL .08 AZL 86.16 MCA 171,31 3NA 189.17 ECC .19802 IHC 3.8381 Vl 21.348

RP 226.55 LAP .ST LOP 67.15 VP 21.681 GAP .77 AZP 93.80 TAL 5.36 TAP 176.87 RCA 151.7| APO 226.83 V2 24.278

RC 231.880 GL 36.33 GP -32.80 ZAL 85.69 ZAP 59,45 ET3 158.90 ZAE 89.63 (TE 180.42 ZAC 69.24 ETC 273.73 LV! 18.44

PLANETOCENTRIC CONIC

C3 13.383 VNL 3.6S6 DLA 2S.81 RAL 327,38 RAD 6639,? VEL 11.551 PTH 8,60 VNP 3.076 OPA "53.64 RAP 313.24 £CC 1.2188

LNCH AZMTN LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 10 23 46 3572.81 -47.12 134,92 200.96 97.3| !1 23 19 2572,8 -38.80 i03.66

60.00 10 29 18 3558.07 -40.30 134.27 201,63 90.64 !1 28 36 2358.1 -35.63 104.20

?D,00 10 38 52 3529.88 -33,80 |31.66 201,30 84,75 11 37 42 2529.8 -32.43 103,01

80.00 10 59 34 3464.90 -28.27 129.88 200,44 79.98 11 57 19 2464.8 -29.6! 98.$4

90.00 11 $4 38 3287.04 -25.71 112.26 19g.88 7?.80 12 49 25 2287.0 -28.27 85.54

tO0.O0 13 42 28 2939.3? -20.27 87.28 200.44 79,90 14 31 25 1939.4 -29.61 59.9i

110.00 15 38 18 2876.70 -33.80 60.58 201.30 84,75 16 21 15 1578.7 -32.43 31.93

DIFFERENT I AL CORRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETEtM|NATION ACCURACY

TDE 2.2882 TRA -.337! TC3-7,4117 DAU 1.3943 SGT 6324.6 SGR 2252.1 SG3 654.4 ST 179.7 SR 64.5 S$ 76,?

ROE .8166 RRA .2?SI RC3-2,4484 FAU .11537 RRT ,9334 RRF ,9967 RTF .g357 CRT .9871 CRS -.gggg CST -,g858

FDE 2.9001FRA 1,0593 FC3-7.4739 BSP 11579 SGB 6902,4 R23 ,3173 R13 .9461 LSA 208.S NSA 14.S $SA .3

BDE 2.4298 BRA ,438! DC3 7.8030 FSP 1094 301 $872.1 $02 643.1 THA 18.38 ELI 190.? EL2 9.? ALF 18.SS
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE JUN ? 1971

HELIOCENTRIC CONIC

RL 1S1.R2 LAL .00

RP 225,R4 LAP .SO

RC 234.543 8L 41.80

PLANETOCEMTRIC CONIC

C3 15.342 VHL So91T

LNCH AZNTH LNCH TINS

50.00 g 4? 26

60.00 9 39 48

70.0Q 9 23 1

?8.64 8 15 57

?S.64 8 15 57

76.64 S 16 5?

110.00 14 22 28

FLIGHT TIM( 2SO.00 ARRIVAL DATE F[8 12 IS?2

DISTANCE SSS.SDS EARTH TO MAR8

LOS. RSS.62 VL 32.3D| 8AL .SO AZL 85.37 HCA 172.86 8HA 189.SD ECC .19873 IMC 4.6273 V| 29.346

LOP 68.20 VP 21.851 GAP .64 AZP g4,sg TAL 4.8S TAP 177.41 RCA 161.73 APO 226.gS V2 24.256

GP -sS.gl ZAL 88.85 ZAP GQ.33 ST8 154.88 ZAE 88.g9 (TE 17g.95 ZAC GD.IO [TC 273.96 LVI 21.15

OLA 31,04 RAL 325.41 RAO 8640.7 VEL 11.636 PTH 6.SS VHP 4.076 DPA -56.41 RAP 3t5.84 ECC I.RS2S

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

3723.33 -47.47 149.42 206.97 86.37 10 49 29 2723,3 -45.31 115.25

3745.$9 -$9.27 149.91 205.64 80.10 10 42 12 2745.7 -39.04 118.75

3785.26 -50.59 151.38 203.11 73.60 10 26 IS 27g3.3 -34.15 123.30

4000.10 -19.77 162.73 198.T6 65.$T 9 23 37 3000.1 -28.10 138.12

4000.10 -19.77 162.T$ 198.76 68.57 9 28 ST $000.1 -28.10 13R.12

4000.10 -19.77 162.73 198.76 65.57 9 25 37 $000.1 -28.10 130.12

2840.08 -30.39 80.30 203.11 73.60 15 g 48 1840.1 -54.15 52.22

DIFFERENT IAL C¢I_RECTIONS

TD( 2.7804 TRA ".4705 TCS-B.DOSD DAU !.4370

ROE 1.0624 RRA .2541 RC5-2.3544 FAU .10073

FOE 2.9650 FRA .8691 FCS'3.6840 6DP |1936

80( 2.6785 DRA .5348 BC3 7.0060 FSP DDS

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8830.6 8GR 2438.7 SG3 552.1 8T 203.g DR 78,0 88 75.8

RRT .9546 RRF .99D3 RTF .9520 CRT .9895 ERR -.9998 CST -.68?0

SGB 7064.8 R25 .3254 R13 .9435 LSA 230.9 MSA 14.7 SSA .E

SG| 7031.5 $62 685.4 THA 19.54 EL1 218.0 EL2 10.4 ALF 20.80

LAUNCH OAT[ JUN 7 1971 FLIGHT TIME 252.00 ARRIVAL DATE FEB t4 1972

HELIOCENTRIC CONIC

RL 151.82 LAL .00

RP 227.35 LAP .65

RC 237.205 GL 48.04

PLANETOCENTRIC CONIC

C5 18.495 VHL 4.501

LNCH AZNTH LNCH TIME

50.00 8 56 52

$0.00 8 21 5

65.30 6 55 55

65.30 6 55 55

65.50 D SS 53

65.50 S SS 55

65.30 6 55 55

DISTANCE 569.475 EARTH TO MARl

LOL 255.62 VL 32.376 GAL .72 AZL 84.53 HCA t73.60 SMA 189.58 (CC .19945 INC 5.6587 Vl 29,$46

LOP 69.26 VP 21.621 GAP .$1 AZP 95.63 TAL 4.34 TAP 177.94 RCA 151.75 APO 227.30 V2 24.195

GP -59.57 2AL 87.57 ZAP 61.70 ETS 152.82 ZAE 88.53 ETE 179.51 ZAC 62.40 (TC 274.28 LVI 24.33

DLA 56.87 RAL 322.63 RAD 6642.2 VEL 11.769 PTH 6.80 VHP 4.355 OPA -59.59 RAP 319.47 ECC 1.3044

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

3914.02 -45.11 107.14 212.82 72.92 10 2 6 2914.0 -46.86 152.18

4009.84 -34.07 170.50 207.61 67.02 9 27 55 3009.8 -40.12 141.17

4257.61 -21.71 I05.80 200.58 59.44 8 6 51 3257.D -32.35 159.54

4257.61 -21.7! 183.80 200.58 59.44 8 6 51 3257.6 -32.33 155.54

4257.61 -21.71 183,80 200.58 59.44 8 6 51 3257,D -32.35 159.54

4257.61 -21.71 183.80 200.58 59.44 8 6 51 3257.6 "32.35 159.54

4257.01 -21.71 185,80 200.58 59.44 8 6 51 $257.S -32.SS 155.54

DIFFERENTIAL CCRRECTIOND MID-COQRSE EXECUTION ACCURACY

TOE 3.4024 TRA -.STI? TC3-5.6456 IAU 1.4941 SOT R736.1SGR 2660.0 SG3 457.5

RDE 1.4084 RRA .2051RCS-2.1557 FAU .08433 RRT .9558 RRF .DIS0 RTF .9259

FOE 2.939R FRA .8505 FCS-5.9474 BSP 12207 8GB 7242.2 R23 .3379 R13 .9397

BD[ 3.6024 BRA ,7025 BC3 D.0426 FlY 800 $GI 7205.3 SG2 730.8 THA 20.90

LAUNCH DAT( JUN 7 1971 FLIGHT TIME 254.00

HELIOCENTRIC CONIC D;$TANCE 573.539

RL 151.82 LAL .00 LOL 255.62 VL 32.387 GAL .64 AZL 82.89 HCA 174.64 SNA

RP 227.72 LAP .6S LOP 70.30 VP 21.592 GAP .58 AZP g7.08 TAL 5.83 TAP

RC 259.859 GL 55.11GP -43.89 ZAL 00.40 ZAP $3.72 [TS 150.87 ZAE 88.36 [TE

PLANETOCENTRIC CONIC

C5 23.865 VHL 4.885 DLA 45.27 RAL 518.63 RAO $644.5 VEL 11.994 PTH 6.99 VHP

LNCN AZMTH LNCH TIME L-I TIN£ INJ LAT

50.00 7 56 45 4178.45 -57.57

55.78 5 55 6 4442.64 -22.48

55.78 5 56 6 4442.64 "22.48

55.78 5 56 6 4442.64 -22,48

55.78 5 58 6 4442.64 -22.48

55.78 5 56 6 4442.64 -22.48

55.78 5 56 6 4442.64 -22.48

DIFFERENTIAL CCRRECTIONS

YDE 4.2168 TRA -.9751 TC3-4.558R DAU 1.3706

ROE 1.8227 RRA .0975 RC5-1.8026 FAU .065|S

FOE 2.7617 FRA .4075 FC3-2.3818 DSP 12504

ODE 4.6345 DRA .9799 ME3 4.9225 FSP 827

LAUNCH OATS JUN ? 1971

HELIOCENTR|C CONIC

RL ISI.SR LAL ,00 LOt. |55.$2 VL

RP 226.10 LAP .89 LOP 71.55 VP

RC 242.511 GL $5.11 GP -48.88 2AL

PLANETOCENTRIC CONIC

C3 33.904 VHL 5.823

LNCH AZNTH LNCH TIME

48.71 4 50 34

45.?1 4 59 54

45.71 4 59 34

46.71 4 59 34

46.71 4 55 54

45.71 4 59 54

48.71 4 59 34

INJ LONG INJ RT ARC INJ AZNTH INJ TIME

187.92 214.62 58.35 S 46 24

200.00 202.57 52.00 T 10 8

200.00 202.57 52.00 ? 10 8

200.00 202.57 52.00 7 10 8

200.00 202.57 52.00 7 IO 8

200.00 202.57 52.00 7 10 8

200.00 202.57 52.00 7 10 8

MID-COURSE EXECUTI_ ACCURACY

SGT 6826.6 SGR 2926.7 SG3 349.2

RRT .9595 RRF .8818 flTF ._,72

SGB 7427.5 R23 .355| R13 .g335

SGI ?387.4 562 T70.2 THA 22.$0

FLIGHT TIM( 256.00

DISTANCE 577.592

32.398 GAL .5| AZL SO.?S NCA 175.67 SMA

21.502 GAY .25 AZP 98.20 TAL 5.35 TAP

80.|1 ZAP RE.54 [TS 149.41 ZA[ 88.62 ETE

01_81T DETERMINATION ACCURACY

8T 227.4 SR 94.0 8S 74.D

CRT .9918 CRS -.gRID CDT ".9877

LSA 256.5 MSA 14.8 |SA .2

ELI 245,S EL2 I1.1 ALF 22.34

ARRIVAL DATE FED IS 18?2

EARTH TO MARS

189.75 ECC .20019 INC 7.1077 Vt 29.346

170.47 RCA 151.75 APO 227.74 V2 24.153

179.22 ZAC 58.03 ETE 274.76 LVI 20.02

4.76T DPA -65.16 RAP 524.81 ECC 1.3928

PO CST TIN INJ 2 LAT INJ 2 LONG

3178.5 "46.T6 157.51

5442.6 -35.94 176.g7

3442.6 -35,94 178.97

5442.6 -35.94 176.97

3442,6 -55,94 176.97

5442.8 -35,94 176.97

5442.6 -35.94 176.97

ORBIT DETERMINATION ACCURACY

ST 248.5 SR 112.0 88 66.8

CRT .g933 CR$ ".9992 C|! -.R879

LSA 260.S NSA 14.8 5SA .I

ELI 272.6 ELI 11.9 ALF 24.32

ARRIVAL DATE FED 15 IDTR

EARTH TO MARS

189.95 2CC .20094 INC S.2240 Vt 28.$45

179.00 RCA 151.75 APO 226.11 V2 24.112

179.34 ZAC 52.93 ETC 275.55 LVI 32.20

ECC 1.5550

INJ R LONG

194.4S

104.40

184.40

IR4.4S

194.45

194,40

184,45

ORBIT OETERM|NATION ACCURACY

ST 262.5 SR 154.S SS 53.1

CRT .9gA5 CRS -.9982 CST 0,9865

LSA 299.4 MSA i4.S SSA .1

ELI 294.T EL2 12.D ALF R?.O?

OLA S0.14 RAL 312.03 BAD 8648.S VEL 12.402 PTH T.SI VHP S.418 DPA -$6.92 RAP 333.13

L*I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CST TIM INJ 2 LAT

4012,69 -El.01 214,Ti 203.8? 43,30 D 19 2? 3012,7 *3?.?7

4S|R,SD -El,08 214,?R 203,8? 43.39 D 16 27 3812.7 -57.77

4612.SS -21,05 214,76 203,9? 43,30 8 18 27 3012,? "37.??

4512.Dg -61.08 214,76 203.$7 43,38 S ID 27 5612.? -3?,7?

4512,09 -|1,05 RI4,76 203.87 43,39 D 16 2? 5512,? -3?.7?

4012.69 -21.08 214.79 205,S? 43.35 6 |6 27 $612.T "37.??

4512.69 -21.0S 214.76 205.B? 4S.3S G 16 27 3512,7 -57.77

DIFFERENTIAL CCRRECTION8

TD[ 5.2910 TRA-I.4334 TCS-$.551D DAU 1.6790

RDE 2.7343 RRA -,1228 RCS-I,5??D FAU .04421

FDE 2.3235 FRA .1898 FCS-I.1209 DSP 12832

DOE 5.8558 BRA 1,4386 BC5 3.7045 FSP 422

RIO-COURSE EXECUTIDN ACCURACY

SGT 6868.g SGR $203.4 SG3 228.3

RRT ,9633 RRF .9830 RTF ,8884

SGB 7604.7 R23 .3898 R13 .glS5

$61 ?563.0 $62 T95.T THA 24.8S

i762



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN ? IgY!

HELIOCENTRIC CONIC

RL 151,82 LAL .DO

RP 231.94 LAP ,99

RC 268,636 GL -62.55

PLANETOCENTR|C CONIC

C3 35.692 VNL 5.991

LNCM AZHTH LNCH TIRE

36.16 22 1 28

39.16 22 1 26

3g.18 22 1 28

39.16 22 1 28

3g.18 22 I 26

3g.18 22 1 28

39.18 22 1 28

WLIGHT TIME 2T6.DO ARRIVAL OAT[ HAM S 19T2

DISTANCE S|8.265 EARTH TO HANS

LQA. |$8.6| VL $2.S|0 6AL -.38 AZL 99.41 HCA |86.05 SNA 191.94 [CC .20922 INC 9.4125 VI 29.546

LOP R|,SR VP 21.263 GAP "|,02 AZP 80.84 TAL 357.62 TAP 183.87 RCA 151.90 APO 232.06 V2 ZS. YlO

GP SD,?R ZAL 94,20 ZAP 56.34 [T6 211,81 ZA[ 81.39 IT( 187.63 ZAC 139.92 ETC 278.09 LVI -SO,09

DLA -56.20 RAL 34.41 RAO 6649.2 VEL 12.461PTfl 7.37 VHP 4.609 DPA 17.26 RAP 299.93

L-! TIME |NJ LAT INJ LONG ZNJ RT ASC ZNJ AZNTH |NJ TIN[ PO CST TIM INJ 2 LAT

2062.5T 22.12 54.11 288.61 143.09 22 35 20 1032.6 40,67

2032.5T 22.12 54,11 288.61 143.09 22 35 20 1032.6 40.87

2032.8? 22.12 54.11 288.61 143.09 22 35 20 1032.6 40.87

2032.5? 22.12 54.11 286.61 143.09 22 35 20 1032.6 40.87

20S2.ST 22.12 54.11 288.61 143.09 22 35 20 1032.6 40.8?

2052.5• 22.12 54.11 286.61 143.0g 22 35 20 1032.6 40.8?

2032.5• 22.12 54.11 288.61 143.0g 22 35 20 1032.6 40.87

[CC

INJ

I.SSOT

2 LONG

35.T5

S5.Y5

35.YS

35.75

35.75

35.T5

35.75

DIFFERENTIAL CCRRECTIONS

TDE-2.3362 TRA 3.6321 TC3"3.7937 BAU 1.9035

ROE .0946 RRA-1.3767 RCS 1.1591 FAU .0727g

FDE .7239 FRA 2.1064 FCS-I,?SS? 6SP 14569

BDE 2.3381 BRA 3,8843 6C3 3,9668 FSP 669

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 8039.8 SGR 2745.5 SG3 366.7 ST 145.9 SR 35.8 SS 25.T

RRT -.9646 RRF -.980• RTF .8974 CRT -.7350 CRS .7691 CST -.1319

$69 8495.7 R23 .4119 R13 -.9086 LSA 146.4 NSA 34.8 SSA .I

SGI 8467.8 SG2 687.5 THA 161.64 ELI 148.4 EL2 23.9 ALF 169.49

LAUNCH DATE JUN • 1971 FLIGHT TINE 278.00 ARRIVAL DATE MAR I1 1672

HELIOCENTRIC CONIC

RL 151.62 LAL .00

RP 232.31 LAP l.Ol

RC 271.200 GL -56.51

PLANETOCENTRIC CONIC

C3 30.310 VHL 5.505

LNCH AZMTH LHCH TIME

43.08 2| 55 4

43.08 21 $5 4

43.08 21 S5 4

43.08 21 SS 4

43.D8 21 S5 4

43.08 21 55 4

43.08 21 55 4

DISTANCE 622.28• EARTH TO MARS

LOL 255.62 VL 32.521 GAL -.47 AZL 98.30 HCA 187.05 SMA 192.14 (CC .21000 INC 8.3002 Vl 29.346

LOP 82.60 VP 21.257 GAP -1.16 AZP 81.76 TAL 357.31 TAP 184.36 RCA 151.79 APO 232.49 V2 23.671

GP 34.?0 ZAL 95.10 ZAP 53.43 ITS 210.41 ZA[ 79.64 (TE 187.85 ZAC 135.69 ETC 277.34 LVI -46.46

DLA -S3.02 RAL 30.03 RAD 664?.1 VEL 12.257 PTH ?.20 VHP 4,351 DPA 13.2? RAP 300.83 [CC 1.4988

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1966.33 23.42 48.35 280.98 139.04 22 27 50 966.5 40.78 26,18

1966.33 23.42 48.35 280.99 139.04 22 27 50 966.3 40.76 28.15

1966.33 23.42 48.35 280.98 139.04 22 27 50 966.3 40.?6 26.15

1966.33 23.42 48.35 280.98 139.04 22 27 50 966.3 40.78 IS.IS

1966.33 23.42 48.35 280.98 139.04 22 27 SO 966.3 40.78 28.15

1966.33 23.42 48.35 280,98 139.04 22 27 50 966.3 40.78 26,15

1966.33 23.42 48.35 280.98 13g.04 22 27 50 966.3 40.78 28.15

DIFFERENT IAL CCRRECT|ON6

TD£-2.3673 TRA 3.5161 TC3-4.452R BAU 1.8659

RDE .1649 RRA-I.20g! RCS 1.1719 FAU .08252

FDE .5234 FRA 2.4633 FC3-2.3570 66P 14826

BDE 2.3730 BRA 3.7162 6C3 4.6045 FSP 794

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 8192.7 SGR 2464.0 SG3 453.7 ST 153.5 SR 32.6 65 26.2

RRT ".9648 RRF -.9841 RTF .9073 CRT ".7666 CRS .7646 CST ".2348

SGB 8555.2 R23 .3943 RI3 -,9159 LSA 155.8 NSA 32.1 SSA .2

661 8532.6 SG2 621.8 THA 163.73 ELI 155.6 EL2 19.$ ALF 170.36

LAUNCH DATE JUN T 1971 FLIGHT TIME 280.00 ARRIVAL DATE MAR 13 16?2

HELIOCENTRIC CCNIC

RL 151.82 LAL .00 LOL 255.62 VL

RP 232.68 LAP 1.04 LOP 63.60 VP

RC 273.754 6L -SD.0O GP SI,25 ZAL

PLANETOCENTRIC CONIC

C3 26.622 VHL 5;160 DLA -50,06 RAL

LNCH AZNTH LNCH TIN[ L-I TIN[

46.80 2| 54 IO 1907.6•

46.80 21 54 10 |907.67

46.80 21 54 IO 1907.6•

46.80 21 54 10 190?.67

46.80 21 54 SO IRD?.6?

48.80 21 94 10 I907.67

46.80 21 54 10 1907.67

DIFFERENTIAL CORRECTIONS

TD[-2.3252 TRA 3.4242 TC3-5.0924 RAU 1.8597

ROE .1843 RRA-1.0?42 RC3 1.1700 FAU .09009

FOE .3954 FRA 2.7180 FC3-2.D29T BSP 14755

ROE 2.332? ERA 3.5888 DC3 5.2251FSP 869

DISTANCE 626.269 EARTH TO MARS

32.532 GAL -.56 AZL 97.4T HCA 168.04 SMA 192.34 ECC .21089 INC 7.4646 Vl 29,346

21.251 GAP -1.88 AZP 82.6I TAL 356.79 TAP 184.64 RCA 151.78 APO 232.91 V2 23.633

95.03 ZAP 51.02 ITS 208,g2 ZA[ 78.10 ETE |87.88 ZAC 132.47 ETC 276.94 LVI -45.41

26.96 RAO 6645.7 VEL 12.107 PTH 7.08 VHP 4.180 OPA 9.93 RAP SOl.?| ICE 1.4SRI

|NJ LAT INJ LONG 1NJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

24.01 42.8? 275.02 135.35 22 25 56 907,? 40.04 21,30

24.01 42.S? 275.02 135.35 22 25 $8 gO?.T 40.04 21.30

24.01 42.8? 275.02 135.55 22 25 58 go?.? 40.04 21.30

24,0| 42.87 2?5.02 135.35 22 25 50 907.7 40.04 21.30

24.01 42.8? 2?5.02 135.35 22 25 58 90?.? 40.04 21.30

24.01 42,07 275.02 135.35 22 25 58 907.? 40.04 21.30

24.01 42.87 275.02 135.35 22 25 58 go?.? 40.04 21.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

867 8324.8 S_R 2225.6 563 484.5 ST 156,9 SR 29.8 S$ 26.7

RRT -.$64g flRF -.9853 RTF ._,23 CRT ".8186 CR8 .7926 CST -._981

SGB 8521.1 R23 .$844 RI3 -.9190 LSA 159.1NSA 50.5 SIA .2

861 8602.5 SG2 566.1THA |65.48 ELl 158.8 EL2 16.9 ALF IYI,OT

1763



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH D4TE JUN S llYl FLIGHT TIN( S|.O0 ARRIVAL OAT[ AUG Zf li71

HELIOCENTRIC CC_|C DISTANCE 230,027 EARTH TO MARS

RL 15|.84 LAL .00 LOL 1iS,IS YL 8|.011 GAL 4,12 AZL II,GZ MCA Tm.ll IMA 234,35 [CC .4045S INC I.glil VI 19.342

RP 206.30 LAP "l.tE L_ I 328.85 VP 1T,IO0 GAP 21,69 AZP 90.88 TAL 14.24 TAP 86.51 RCA 150.49 APO $S8.2Z V2 28.482

RC 59.137 GL -10.97 GP "2.17 ZAL SS,Ol ZAP 174.94 ITS 205.4t ZAE 188.30 ST[ 12.22 ZAC 96.98 (TC 278.95 LVI "17.5]

PLANETOCENTRIC CONIC

C3 37.639 VHL 6.13S OLA "23.76 RAL 330.41 RAG 6649.1 VEL 12.SSS FTH ?,42 VMP lO. SOS SPA "17.22 RAP 387.96 ECC I.I194

LNCH AZMTH LNCH TIN[ L'I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

50.00 13 51 29 2lD4.11 -22,27 80.20 |96.04 133.24 14 38 3 1804.1 -4.24 63.47

60.00 15 1 S 2318.65 -18.04 69.00 201.55 12T.48 15 44 42 1618.6 -.19 S0.64

70.00 16 30 0 2357.13 -9.gs S2.1g 205.94 122.84 17 9 18 1357.1 3.95 32.39

80.00 16 16 44 2023.0T -4.84 29.95 209.06 119.50 18 SO 27 1023.1 7.52 9.42

90.00 19 ST 32 IS97.99 -2.Sl 7.17 210.29 llB.17 20 25 50 698.0 9.09 346.35

100.00 20 59 57 14g?.sS -4.84 351.31 209.06 119.§0 21 24 34 497.5 7,$2 330,79

110.00 21 29 ET 1403.95 "9.96 341.11 205.94 122.84 21 52 51 404.0 3.93 321.51

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION AccuRACY OR§|T DETERMINATION ACCURACY

TOE -.2330 TRA -.)|DO TC3 .1384 BAU ,0720 IGT T19.0 $GR Sl4.t 303 I?.l 87 14.8 88 23.3 SS 4.4

ROE -.5599 RRA .lOEB RC3 ,0432 FAU ,03418 RRT -,0355 RRF ,048| RTF -,4379 CRT .6540 CR8 -.6343 CST .12Sl

FD£ -.0368 FRA .E4SS FC8 ".8019 SiP TF3 SGB 814.3 823 -.0076 813 .439l LSA 28.4 NI4 11.0 ISA 1.2

ODE .6066 ERA .S$17 BE3 .143i FSP 100 SGI ?lG.T SG2 584,0 THA IT5,85 EL1 28.4 EL2 10,4 ALF 86.50

LAUNCH DATE JUN 8 1ST! FLIGHT TI_ 84.00 ARRIVAL DATE AUG 31 1371

HELIOCENTRIC cONIC

RL 151.84 LAL .00 LOL 256.$6 VL

RP 206.75 LAP -1.82 LOP 330.10 VP

RC 59.050 GL -11,16 GP -2.22 ZAL

PLAN[TOC[NTRIC CONIC

C3 3S.lSS VHL 5.952

LNCH AZNTH LNCH TIME

SO.O0 IS 51 17

60.00 15 I 40

70.00 16 31 34

BO.O0 18 19 38

90.00 20 I 21

100.00 21 2 SO

110.00 21 31 0

DIFFERENT IAL CCRRECTION_

TOE -.2261 TRA ",6402 TEl .1558 8AU .OTS2

ROE -.$467 RRA .1974 RE3 .0452 FAU ,03633

FOE -,0665 FRA .25|0 FC3 ".6952 18P 60§

lOS .5934 BRA ,6396 8C3 ,IS2D FIP lOS

D1STANCE 232.500 EARTH TO MARS

34.809 GAL 4.09 AZL 91.90 HCA 73.53 SMA 247.41 ECC .39184 INC 1.8951 Vl 29.$42

27.330 GAP 21.14 AZP 90.54 TAL 14.58 TAP 88.11 RCA 150.46 APO 344.35 V2 26.467

67.54 2AP 173.96 ET8 201.$9 ZAE 167.84 [TE 11.05 ZAC 96,90 ETC 279.00 LVI -17.53

OLA -24.13 RAL 329.99 RAO 6649.0 VEL 12.453 PTH 7.35 VHP 10.130 DPA -17.19 RAP 320.20 [CC 1.$791

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2779.46 -21,02 78.99 194.72 133.72 14 37 37 1779.5 -3.00 62.44

2892.29 -14.84 67,64 200.23 lET.BY 15 44 52 1392.3 .97 49.40

2327.99 -),SO 50.62 204.64 125.11 17 t0 22 1328.0 5.06 31.06

1989.74 -5.72 28.11 207,61 119.65 18 52 46 989.7 S.SI T.5S

1t61.72 -1.44 5.24 2DG.DT 118.25 20 29 2 661.7 10.2D $44.27

1464.21 -3.72 349.47 207.81 119.65 21 23 55 464.2 8.61 328.92

1374.81 -8.88 339,$4 204.64 125.11 21 53 55 374.8 5.06 319.99

MID-COURSE EXECUTION ACCURACY _21T DETERMINATION ACCURACY

SGT 735.5 SGR 572.2 )G) 94.8 ST 14.9 88 26.7 SI 4.?

RRT ".0379 flRF .0520 RTF ",448t CRT .$461 CR6 ".6815 CST .OTS)

SGB 931.8 823 -.DO91 R15 .4501 LSA El.8 MIA tl.2 IIA 1.3

SGl 75S.) SG2 5T|,E TMA !75,76 EL! 26.7 [LE 1O,S ALF 6S.T?

LAUNCH DATE JUN 6 1971 FLIGHT TIME el. DO ARRIVAL OAT[ SEP 2 1ST1

HELIOCENTRIC CONIC

RL 151.84 LAL .OD LOL 2SS.IS VL

RP 206.72 LAP "1.8J LOP 331.37 VF

RC 60.S93 GL -11,54 GP -E,IIZAL

PLANETOCENTMIC CONIC

C3 )2.9?9 VHL S.745

LNCH AZMYH LNCH TIME

SO.DO IS 5110

SO.OO 15 2 IE

TO.DO 16 53 4

80.00 IS 21 34

9O.O0 |O | 17

IOD.0O El 5 R5

llO.O0 RI 32 51

DIFFER[NTIAL CONRECTIONI

TOE -,ZllZ TRA -.l_Si TEl .1753 lAD .OlOD

RO[ ",5379 RRA .1151 RCI .04TO FAU ,03801

FOE -DO?iS FRA .|SS4 FC8 -.lITT SiP 138

ID[ ,SODS IRA .$S73 IC3 .ISIS FSP led

DISTANCE 235.172 EARTh TO MARS

34.$15 GAL 4.07 AZL 91.87 HCA 74.80 SNA 241.29 [CC .57853 INC 1.8749 Vl 89;342

89.74 RCA 150,44 APO 332.14

9.96 2AC iS.B1 ETC |79.04

27,092 GAP 20.80 AZP 10.49 TAL 14.93 T4P

17,05 ZAP 172.93 ST8 1IS.iS ZkE 107.44 [TE

V2 28.491

LVI -17.$3

DLA -24.41 RAL 319.54 RAO 1648.1VEL 21.315 PTH 7.29 VHP 9.770 DFA -17,17 RAP 328.44 ECC 1.5428

L-I TZHE INJ LAT ZNJ LONG ZNJ RT AIC INJ AZMTH |NJ TIME PO ¢ST TIM INJ 2 LAT INJ 2 LONG

2755,5! -IS.19 77.84 195.44 284.16 14 57 I IT|5,5 -I.60 S1_44

1516.10 "13.87 11.33 198.94 111,25 15 44 50 1516.6 l.tO 4t.18

2299,45 -T,81 4S.|D 105,38 115,35 17 !1 24 I299.4 S.14 El.iS

llSl,?$ -1.11 ll.Et 201.59 119.75 II 55 I! 951.7 9.69 I.IS

liES,4? ",El 3,11 lOT.11 118.1l tO 51 12 IEI,S 11.50 $4E.17

|451.10 "l,ll $47,46 IOl. S9 |19.75 El El 17 431.1 I.$S $07.06

1341,|S *?.ll 33t.0| 205.3l t!5.85 ll 54 57 541,1 l. I4 )|l.47

MID-COUR8[ EXECUTION ACCURACY OIIIT DETERMINATION ACCURACY

IG? 750,4 SGR 571.1 |G3 102.| tT 15,D JR E?.0 IS I,O

RRT -,0ill RRF *0531 RTF -._17 CRT .8415 CRI -,721S CRY .Oil1

lEE 047,9 RIB -.Dltt R15 ,41DE LIA 29.2 MIA 11.4 IIA I.)

IG| 751,3 9_2 578,0 TMA 175.71 ELI 29.D EL2 ID.I ALF 17.DO

LAUNCH OAT[ JUN 8 ll?l FLIGHT TIM( 81.OO ARRIVAL DATE IEP 4 1071

NKLICKENTRIC CONIC OIITANC[ Ill,Oil

RL Iit.14 LAL ,DO LC_ II1,11 VL 84.480 GA_ 4,01 AZL iS*iS MCA 73.07 IHA

RP SOl.TO LAP -I,ID LOP 331.14 VP 11,110 GAP 20,0? AZP 10,45 TAL 15.30 TAP

RC $1.413 GL -I1.$| GP -E,34 ZAL IS,54 lAP l?l,t2 [Tl Ili.ll ZA[ 117,01 [T[

PLANETOCENTRI¢ CONIC

¢3 3D.ll5 VML 1.117 OL& -14,11 2AL ill.D? tAD 1147,4 VEL II,|lS PTH 7,11 VHP

LNCM AIMTH LNCM TIMI L-I TIME INJ LAT |NJ LONG |NJ RT Ale INJ AZMTH |NJ TIME

Io.00 t) IQ 57 1?3|.13 -lI.TI ?S.T4 Ill,t9 184,51 24 |S 30

$0,00 tl I 51 1141,11 "11,11 II,Di li7.11 111,14 15 45 l

70.00 II 14 $1 11T1.10 "i.?? 47.11 101.14 118,11 17 11 18

10,00 II !1 31 1114,DI "1,10 14.80 105.40 Ill,12 IS 57 51

ID,OD 10 6 II lllt,tl ,li 1o20 |03.73 ill,17 lO 55 50

ID0.00 21 8 24 1861.93 "1.10 349,tl 105.40 119.$2 21 31 42

110.00 El 33 58 1311.31 "1.?? 331,53 202.14 t13,51 21 5S 56

DIFFERENTIAL CCMRECTION8 NIO"COURSE EXECUTION AccuRACY

TOE ".2111TRA "*Q194 TO3 .1910 8AU ,0845 SGT ?17,6 SGR 5t5,S 103 llO,O

ROE -,5273 RRA .1070 RC3 .0414 FAU .039?5 RRT -.0415 RRF ,OSOl RTF -,4701

FOE -.0677 FRA .2593 FCS-1,109S 18P 881 )GO 965.5 823 -.0126 Rl3 ,4718

ROE .5665 BRA .6471 0C3 ,2036 FSP 132 Ill ?68,6 8G2 514,4 THA 175.SS

[ARTM TO MAll

181,17 [CC ,81181 INC 1,1541 Vl II,IAI

$1,37 N¢A ISD.41APO 821.55 V| !1,414

1,14 lA¢ ti.T! ETC I?t,D? LVl -17.il

1,417 SPA "|7.15 RAP |11,11 [CC t,SlOI

PO CIT TIM |NJ I LAT INJ I LONG

t?Sl,5 -,13 10,47

tl41,1 8,10 41,11

t171,8 7,11 11o01

SI4,1 ID,74 3,14

585,3 IE,37 340,05

39|.8 ID.74 31t.ll

311,3 7,19 319,$6

ORSIT D[T[RMINATION ACCURACY

IT 15,1SR 27.3 68 S,4

CET ,$318 CRI -,7585 CST -.0161

LIA 28.5 MSA ll.S IIA 1.4

ELl 29,3 EL2 11,0 ALF $7.38

ITS4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 8 1971

HELIOCENTRIC CCNIC

RL 191o94 LAL .DO

RP 206,69 LAP "1.TO

RC 92.398 GL -11,98

PLANETOCENTRIC CONIC

C8 99.208 VML 5.404

LNCN AZHTH LNCH TINE

50,00 13 90 40

60.00 15 3 1

70.00 16 35 55

9O.OO 19 28 31

90,G0 20 13 34

100.00 21 11 23

110.00 21 39 22

FLIGHT TINE 90.00

OiIT_NC[ 240.99R

LOL 2$6,99 VL 34,8S9 6AL 4,04 AlL g|,84 MCA T?,34

LOP $35.9| VP 20,649 GAP 19.$5 AZP 90,40 TAL 15.86

6P -2.40 ZAL 86,02 ZAP |?0,87 [T9 195,27 ZAE 199,81

DLA -2$,17 RAL 328,5? RAG SI46,? YEL 12,213 PTH 7,17

Lo| TIMI[ INJ LAT INJ LONG IHJ RT AIC INJ AZMTH

2T09.98 -17.71 ?$.99 190,97 134.91

251T.42 *11.T8 63,84 196.46 128.82

9244,27 -5.74 48.18 200.94 123,73

1991.87 -,41 22.73 204.25 119.98

1558.07 2.06 359.18 205.62 118.21

1366.34 -,41 344.10 204,25 119.88

12g1.Q9 -5.74 335.09 200.g4 123.73

ARRIVAL DATE lip 9 1971

[ARTN TO MARS

9NA 291,04 [CC .34913 INC |,9350 Vl 2R.342

TAP g$,02 RCA 150,39 APO 311.70 VE 29,4|9

[T[ 7.0T ZAC 99.83 £TC 279.11LVI 017,51

VHP 9,09? DPA "1?.14 RAP 398.98 (CC 1.4807

JNJ TIN( PO CST T|H INJ 2 LAT INJ 2 LONG

14 35 50 1709,9 .49 59.93

|5 44 59 1517.4 4.26 45,92

17 13 20 1244.3 8.21 29.93

19 0 3 891.9 11.76 1.99

20 39 27 553.1 13.43 337.92

91 34 9 366.3 11,T6 323.36

21 56 53 291.1 8.21 315.55

DIFFERENTIAL CCNR[CTION8

TOE -,2030 TRA -.6090 TC3 .2212 BAU .0885

ROE -.5182 RRA ,1821 RC3 ,0496 FAU ,0415T

FOE -,1001 FRA .2829 FC3-1.2322 DSP 907

DOE .5569 8RA .6357 BC3 ,2287 FSP 144

MID-COURSE EXECUTION ACCURACY

$GT 782.6 SGR 591.8 SG3 118,5

RRT -.0456 RRF .0649 RTF -.4803

SOB 981.2 R23 -.0140 R13 .4820

5G1 783.7 SG2 $90.4 THA 175.42

LAUNCH DATE JUN 9 1971 FLIGHT T|I,_ 92.00

HELIOCENTRIC CONIC

RL 151.84 LAL .DO

RP 206.67 LAP -1.79

RC 63.376 GL -11.84

PLANETOCENTRIC CONIC

C3 27.592 VHL 5.253

LNCH AZNTH LNCH TIME

50.00 13 50 17

GO.OO 15 3 19

70.00 16 37 19

80.00 18 31 32

90.00 20 17 37

tO0.0O 21 14 24

110.00 21 36 42

DI8TANCE 244,113

LCL 256.58 VL 34.Dgg GAL 4.03 AZL 91.82 HCA 78.61

LOP 335.18 VP 26.437 GAP 19.05 kip 90.36 TAL 16.07

GP "2.46 2AL 65.48 ZAP 169.80 ET8 193.99 ZAE 166.59

DLA -29.51 RAL 328.06 RAD 6646.1 VEL 12.147 PTH 7.11

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

2689.25 -16.67 74.70 189.7g 135,24

2494.02 -10.?8 82.68 195.27 129.07

2217,79 -4,74 44.78 199.77 123.86

1860.13 ,86 20.g9 203.13 119.85

1516.91 3.22 357.16 204.54 118.11

1334.60 .66 342.35 203.13 119.85

1264.61 -4.74 333.70 199.77 123.86

(_BIT DETERMINATION ACCURACY

8T 15.2 8R 27.7 95 9.7

CRT .6227 CR8 -.7929 CST -.0688

LSA 29.9 NSA 11.9 56A 1.4

ELI 29.5 EL2 11.t ALF 67.91

ARRIVAL DATE SEP 8 1971

EARTH TO MAR8

8NA 226.72 [CC .33688 INC 1.8154 Vl 29.342

TAP 94.68 RCA 150.34 APO 303.10 V2 26.496

ETE 7.05 ZAC 96.54 ETC 279.14 LVI -17.48

VHP 8.781 DPA -17.14 RAP 329.08 [CC !.4541

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

14 35 5 1688.3 1.58 58.63

15 44 53 1494.0 5.29 44.69

17 14 13 1217.8 9.20 25.21

19 2 3Z 860.1 12.76 .18

20 43 _4 516.9 14.46 335.77

21 36 39 334.6 12.76 321.58

21 57 47 264.6 9.20 314.13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1954 TRA -.5990 TC3 .2431BAU .0923 SOT 797.4 SGR 597.6 8G3 127.5

ROE -.5091RRA .1774 RC3 .0503 FAU .04353 RRT -.0486 RRF .0696 RTF -.4898

FDE -.112? FRA .2664 FC3-1.3959 BDP 93? SOB 996.4 R23 -.0155 RI3 .4917

DOE .5453 BRA .6247 8C3 .2302 FSP 158 861 798.6 SG2 596.0 THA 175,26

LAUNCH DATE JUN 8 1971 FLIGHT TIldE 94.00

HELI_ENTRIC CCNIC DISTANCE 247.339

RL 151.94 LAL .GO LOL 256,98 VL 33.949 GAL 4.02 AZL 91.80 HCA 79.88

RP 206.69 LAP "1.77 LOP 336.45 VP 26.244 GAP 18.55 AZP 90.32 TAL 16,47

RC 64.414 GL -!1.98 GP -2.52 ZAL 64.94 ZAP 168.70 (T5 192.94 ZAE 166.44

PLANCT_ENTRIC CONIC

C3 26.|33 VHL 5.112 DLA -25.84 RAL 327.33 RAG 6645.5 VEL 12,087 PTH 7.07

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH

50.00 13 49 49 2867,49 -15.66 73.75 188.64 135.52

60.00 IS 3 31 2471.48 -9.61 61.56 194.11 129.29

70.00 16 38 32 2192.13 -3.78 43.44 198.64 123.97

8D,OD 18 34 33 1826.90 1.72 19.27 202,05 !19.81

90.00 20 22 32 1480.74 4.38 355.13 203.51 117.9?

100.00 21 17 26 1303.38 1.72 340.64 202.03 119.81

110.00 21 37 38 1238.94 -3.76 332.35 198.64 123.97

DIFFERENTIAL CORR(CTION5 M|D-C0QRSE EXECUTION ACCURACY

TDE -.1875 TRA -.5896 TC3 .269| BAU .0959 5GT 012.0 $GR 603.0 363 13T.I

ROE -.SODS ERA .1728 RC3 .OSO? FAU .04961 RRT ",0525 RRF .U749 RTF ",_aDT

FD[ -.1263 rflA .2999 FC3-1.5109 DIP 996 SOB 1011.4 R23 ",OlGT R13 .3008

80E .5344 ERA .6144 8C3 .2745 FIP 173 8GI 813.4 SG2 601.1 THA 175,04

LAUNCH OAT[ JUk 8 1971 FL|GHT TIN[ 99.00

HELIOCENTRIC CONIC DISTANCE 290,681

RL 151.94 LAL .00 LOt. 239.$8 VL 33,809 6AL 4.02 AZL 91,74 MCA 81.15

RP 209.99 LAP -1,79 LOP 337.?2 VP 21,091 GAP 19,07 AZP 90,27 TAL 16.88

RC 95,518 GL -12.18 GP "2,$9 ZAL G4.40 ZAP 16?.58 ITS 192.07 ZAE 266.35

PLANETOCENTRIC CONIC

C3 E4.813 VHL 4.98I OLA "28.18 RAL 327.00 RAO 6644.9 VEL 12,033 PTH 7.02

LNCH AZNTM LNCH TIME L'I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH

50.00 13 49 17 2847.$9 -14.09 72.85 187.53 135,78

60,00 15 3 39 2449.62 -8,9T SO.S0 192.99 129,48

70.00 18 39 44 2167.31 -2.82 42.14 197.53 124.05

90.OO 18 37 38 17g8.24 2.76 17.59 201.00 119.74

90.00 20 27 EO 1444.49 5.53 353.09 202.33 117.78

tOO.OO 21 20 30 1272.?2 2.76 338.96 201.00 119.74

llO.O0 21 39 10 1214.13 -2.82 331.05 197.53 124.05

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY

TOE -,1801 TRA -.579? TC3 .2991 DAU .0993 8GT 823.3 SGR 608.1 663 147.4

ROE ".4923 RRA .1684 RC3 .0508 FAU .04783 RRT ",0562 RRF .0808 RTF -.5071

FOE ".1415 FRA .2721 FC3-1.6689 88P 994 SOB 1025.1 R23 -.0188 R13 .3094

DDE ,5242 8RA .6036 8C3 ,29g4 FSP 189 861 828.6 SO2 606.D THA 174.86

ORBIT DETERMINATION ACCURACY

ST 15.2 8R 2T.9 98 9.2

CRT .6134 CR6 -.8209 CRT -.0g91

LRA 30.1NSA 11,9 SSA 1.S

EL1 29.8 EL2 11.3 ALF 68.24

ARRIVAL DATE SEP IG lgT1

EARTH TO MARS

9NA 222.85 ECC .32650 INC 1.7990 Vl 29.342

TAP 99,35 RCA 150.31APO 295.38 V2 26.496

ETE 6.14 ZAC 96.45 ETC 2?9.17 LV! -17.46

VHP 8.478 OPA -17.15 RAP 329.24 ECC 1.4301

INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

14 34 I? 1667.5 2.62 3?.76

13 44 42 1471.5 6.27 43.61

17 15 4 11g2.1 10.15 23.83

lg 5 4 528.9 13.T2 358.35

20 47 13 480.7 13.A7 333.90

21 39 10 303.4 13.72 319.72

21 50 37 238.9 10.13 312.T5

ORBIT DETERMINATION ACCURACY

ST 15.2 8R 28,2 55 9.9

CRT .6028 CR8 -,$459 CI! -.1920

LGA 30.4 NSA 12.1 IIA 1.S

ELI 30,D EL2 11,4 ALF 69.74

ARRIVAL DATE SEP 12 1971

EARTH TO MAR8

8HA 219.35 ECC .31493 INC 1,7797 VI 29,342

TAP 95,03 RCA ISO.2T APO 289.44 V2 26.495

[T[ 5.26 ZAC 98.36 ETC _79.19 LV! -17.42

VHP 8.|89 DPA -17.17 RAP 329.40 ECC !.4054

|NJ TIME PO C8T T|M |NJ 2 LAT INJ 2 LONG

14 33 25 1647.6 3.62 58.93

13 44 29 1449.6 7.22 42.58

17 13 51 1167,3 11.06 22.49

1g ? 37 ?g8.2 14.66 356.$5

20 51 24 444.S 16.46 331.40

21 41 43 2?2.? 14.66 317.92

21 59 24 214,1 lI.D6 311.41

OR61T DETERNINATION ACCURACY

ST 15.2 8R 29.5 99 ?.1

CRT .sg30 CR9 -.8682 CRT -.1639

LDA _rO.? NSA 12.2 89A t,6

ELI 30.2 EL2 11.9 ALF 69,23

1765



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUN e 1971

HELIOCENTRIC CONIC

RL 151.64 LAL .9O

RP 206.71 LAP -1.74

RC $6.667 GL -12._4

PLANETOCENTRIC CO&IIC

C3 23.617 VML 4.860

LNCN AZMTH LNOH TIME

SO.DO 13 48 41

60.00 13 3 41

TO.DO 16 40 $1

80.00 18 40 43

90.00 20 32 23

IO0.OO 21 23 33

110.00 21 40 17

LOL 856.58 VL

LOP 338.99 VP 25.DD9 GAP IT.59 AZP 90.23 TAL 17.29 TAP g8.TI RCA 150.24 APO 262.16 V2 26.493

GP -2.67 ZAL 63.D5 ZAP 166.45 ET9 191.34 ZA( 166.34 (T( 4.37 ZAC 96.27 ETC 2Tg.22 LV!-17.$6

OLA °26.46 RAL 326.45 RAD 6644.4 VEL 11.983 PTH 6.90 VHP ?.$Dg DPA -17.19 RAP 329.55 (CC 1.3867

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2629.59 -13.76 72,00 186.45 136.01 14 32 29 1628.6 4.5T 54.13

2429.08 -?.gT 59.49 191.90 129.64 15 44 !0 1429.1 8.12 41.63

2143.40 -1.91 40.89 19D.46 124.11 17 16 34 1143.4 11.93 21.19

1768.21 3.77 15.93 199.99 119.64 19 lO !1 768.2 15.55 354.77

1408.07 6.68 351.04 201.59 117.54 20 55 51 408.1 17.43 329.16

1242.68 3.77 337.30 199.9g 119.64 21 44 17 242.7 15.55 316.14

1190.22 -1.91 329.81 196.46 124.11 22 0 7 190.2 11.93 310.10

FLIGHT TIME 98,00 ARRIVAL DATE IEF Ii IITI

DIITANC[ 254.0?0 EARTH TO MARl

33.679 6AL 4.02 AZL 91.76 HCA $2.41 SMA 216.20 [CC .30511 INC 1.7579 Vi 29.342

DIFFERENTIAL CCRRECTION8

TOE -.1726 TRA -.STOI TC3 ,3203 BAU ,1024

ROE -._846 RRA .1642 RE3 .04D9 FAU .05020

FOE -.1575 FRA .2741 FC3-1.8401 86P 102|

BDE .5145 BRA .5933 BC3 .3242 FSP 205

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

$GT 838.0 SGR 612.8 SG3 158.5 8T 15.2 6R 28.8 98 7.6

RRT -.0600 RRF .0867 RTF -.Sl41 CRT .5827 CR9 -.8873 CST -.1922

SGB 1038.1 R23 -.0209 R13 .5167 LSA 31.0 MSA 12.3 SSA 1.6

SG! 839.7 962 610.5 THA 174.66 ELI 30.3 EL2 11.7 ALF 69.75

LAUNCH DATE JUN 8 1971 FLIGHT TIME 100.00 ARRIVAL DATE SEP 16 1971

HELIOCENTRIC CC_iiC DISTANCE 257.555 EARTH TO MARS

RL 151.84 LAL .DO LOL 256.98 VL 33.556 GAL 4.02 AZL 91.74 HCA 83.68 $MA 213.34 ECC .29597 INC 1.7389 Vl 2D.842

RP 206.73 LAP -1.73 LOP 340.26 VP 25.726 GAP 17.13 AZP 90.19 TAL 17.71 TAP 101.39 RCA 150.20 APO 276.48 V2 26.48D

RC 67.877 GL -12.35 GP "2.74 ZAL 63.30 ZAP 165.29 ET9 190.72 ZAE 166.39 [T[ 3.48 ZAC 96.18 ETC 279.23 LVI -17.39

PLANETOCENTRIC CONIC

C3 22.531 VHL 4.747 DLA "26.T6 RAL 325.90 FAD 6(;43.9 VEL 11.938 PTH 6.94 VHP 7.641 OPA -17.23 RAP 329.67 ECC 1.3708

LNCH A2NTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

3D.DD 13 48 O 2610.47 -12.87 71.20 185.40 136.21 14 31 30 1610.5 5.48 55.37

GO.DO 15 3 39 2409.24 m7'11 5D'52 190.64 129.77 15 43 48 1409.2 8.98 4D.S8

TO.DO 16 41 53 2120.40 -!.03 39.69 195.43 124.14 17 17 13 1120.4 12.76 19.92

80.0D 18 43 48 I738.76 4.76 14.31 199.02 119.51 19 12 47 738.8 16.42 353.02

DO.DO 20 37 46 1371.27 ?.84 34D.95 200.69 117.26 21 O 37 371.3 18.38 326.88

IOO.O0 21 26 40 1213.23 4.76 335.68 199.02 119.51 21 46 53 213.2 16.42 314.38

110.00 21 41 19 1167.21 -1.03 328.60 195.43 124.14 22 O 47 167.2 12.76 308.84

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE-.1587 TRA -.5337 TC3 .3389 8AU .1090 8GT 844.4 SGR 617.3 363 170.2 9T 14.8 3R 29.0 88 6.1

ROE -.4774 RRA .1600 RCS .0485 FAU .0527D RRT -.0689 RRF .0933 RTF -.5373 EFT .5594 CR6 -.9030 CST -.2OOT

FOE -.1742 FRA .2762 FC3-2.0248 B�P 957 8GB 1045.9 R23 -.014T R13 .5401 LSA 31.1MSA 12.3 6SA l.T

DOE .5031 8RA .5764 BC3 .3618 RiP 225 961 846.6 862 614.1THA 173.90 EL! 30.4 EL2 11.7 ALF 71.21

LAUNCH DATE JUN 8 1971 FLIGHT TIME 102.00 ARRIVAL DATE 8EP 16 1971

HELIOCENTRIC CONIC DISTANCE 261.109 EARTH TO MAR8

RL 151.84 LAL .GO LOL 256.58 VL 33.442 GAL 4.02 AZL 91.72 HCA 84.85 SMA 210.74 ECC .2874g IHC 1.7196 Vl 29.342

RP 206.T?LAP -1.71 LOP 341.53 VP 25.573 GAP 16.67 AZP 90.15 TAL 18.12 TAP 103.07 RCA 150.16 APO 271.33 V2 26.463

RC 69.140 GL -12.43 GP -2.82 ZAL 62.75 ZAP 164.10 ET6 190.17 ZAE 166.52 ETE 2.57 ZAC 96.09 ETC 279.25 LVl -IT.27

PLAN[TOC[NTRIC CONIC

C3 21.545 VHL 4.642 DLA -27.04 RAL 325.34 RAD 6643.5 VEL 11.897 PTH 6.91VHP 7.384 DPA -17.27 RAP 329.78 ECC 1.3546

LNCH AZHTH LNCH TIME L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH |NJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

50.00 13 47 16 2593.29 -12.03 70.44 184.30 136.39 14 30 29 1593.3 6.34 54.64

60.00 13 3 32 2390.40 -6.2g 57.61 189.82 129.89 15 43 23 1390.4 9.79 39.65

70.00 16 42 50 2098.42 -.19 38.54 194.43 124.15 17 17 48 1098.4 13.55 15.71

80.00 18 46 33 1710.06 5.72 12.72 198.08 119.35 19 15 24 710.1 17.25 351.29

90.00 2D 43 30 1334.03 6.99 346.82 I99.85 116.93 21 5 44 334.0 19.3t 324.54

tOO.O0 21 29 45 1184.56 5.72 334.09 I98.08 119.35 21 49 30 184.6 17.25 312.66

110.00 21 42 19 1145.24 -.19 327.46 194.43 124.15 22 I 22 145.2 13.55 307.63

DIFFERENT IAL CCRRECTION6 HID-COURSE EXECUTION ACCURACY

TD[ -.1545 TRA -.5474 TC3 .3767 9AU .IOD9 3GT 857.7 3GR 62|.3 363 162.7

ROE -.4T03 RRA .1581RC3 .0466 FAU .03339 FRY -.D716 RRF .IUO4 RTF -.[,62

FOE -.1926 FRA .2774 FC3-2.2257 |$P 1013 369 1059.1 R23 -.0206 RI3 .|394

80( .4953 ERA .5692 DC3 .3916 FSP 244 561 060.1 3G2 618.0 THA 173.84

LAUNCH DATE JUN 6 1971 FLIGHT TIN£ 104.00

HELIOCENTRIC CONIC DISTANCE 264.725

RL 151.84 LAL .DO LOL 296.58 VL 53.335 GAL 4.02 AZL 91.70 HCA 85.22 9NA

RP 206.81 LAP -1.T0 LOP 342.79 VP 25.427 GAP 16.23 AZP 90.11 TAL 15.53 TAP

RC 70.455 GL -12.54 GP -2.9D 2AL 62.22 ZAP 162.90 ET8 189.70 ZA[ 166.7t ETE

PLANETOCENTRIC CONIC

C3 20.948 VHL 4,344 DLA "27,31 RAL 324.?9 FAD D643.1 VEL 11,$60 PTM 1,87 VHP

LNCN AZMTH LNCH TIME L'! TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME

30.00 13 40 26 2977.03 -11,22 69.13 183.41 136.55 14 29 25

60.00 15 3 21 23T2.53 -5.51 96.74 180.64 129.99 15 42 53

TO.DO 16 43 41 2077.46 ,61 37.45 193.46 124.15 17 18 19

lO,OO 1D 49 §8 1102.13 6,D§ 11,17 197.19 119.17 19 18 O

90.00 20 4D 45 1293,6D t0,16 $44.63 199.D6 li6.53 21 11 21

100.00 21 32 50 !15D.68 D.65 332.34 lET.19 I1g.1T 21 58 7

110.00 21 43 6 1124,28 .61 326,3T 193.46 124,15 22 I 52

DIFFERENTIAL CCRR[CTION8 MZD-COUR$E EXECUTION ACCURACY

TDE -.1SDO TRA -.5403 TC3 .4000 8AU ,1111 $GT $69,3 8C_ 625.0 893 196.1

RDE -.4640 RRA .1324 RC3 .043D FAU .05825 RRT -.0?47 RRF .1078 RTF -.936?

FDE -.2116 FRA .2?63 FC3-2.4422 81P 1057 6GB ID70.? R23 -.0257 R13 .$4D3

BDE .48?7 BRA .5613 8C3 .4024 FSP 265 SGI 971,9 $62 621.3 THA 1?3.T3

ORBIT OETERHINATION ACCURACY

8T 14.g SR 2g.2 66 8.?

CRT .3330 CRi -,9173 ClY -.2289

LGA 31,3 NIA 12,4 38A 1,?

ELI 30.6 EL2 11,8 ALF 71.41

ARRIVAL DATE $£P 2D 1971

EARTH TO MAR8

208,38 ECC .27960 INC 1.70D7 VI 26.342

104,75 RCA 15D,12 APO 266,i5 V2 2i.418

1,63 ZAC 96.DD ETC 2T9.26 LVl -17.2D

7,13? DPA -17,33 RAP 329,97 ECC 1,33D6

PO CST TIH INJ 2 LAT INJ 2 LONG

1577.0 7,15 53.93

1372.5 10.56 36.7T

1077.3 14,3D !?.$4

688,1 10.D3 346,59

295.9 2D.22 322.12

156.6 18.D3 310.99

124.3 14.30 306,46

ORBIT DETERHINATION ACCURACY

ST 14.g SR 29,4 $S 9._

CRT .3459 CR$ -,9286 CST ".2321

LSA 31.8 M6A 12.5 88A 1.8

ELI 30.7 EL2 11.9 ALF 71,69
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN • 1671

HELIO(ENTRIC CONIC

RL 151.84 LAL .DO

RP 20&,9¥ LAP "|,69

R¢ 71.6|1 GL -12,62

PLANETOCENTRIC CONIC

C3 19.632 VNL 4.453

LNCN A2NTH LNCH TINE

SO.DO 13 45 3?

60.00 IS 3 5

TO.DO I• 44 27

80,00 18 55 2

90.D0 20 56 42

100.00 21 35 53

110.00 21 43 53

ARRIVAL OAT[ I(P 21 llflFLISHT TIN( 106.00

OISTkNC[ _68.585

4,02 A_L 61.68 HCA

[ARTN TO MAR9

67.49 8MA ZOI.2] ECC ,_7227 INC 1.8819 Vl 25,541

APO 262.58 V2 26.474

ETC _?g,26 LVI -IY,13

LOL 2S6.56 VL 3).238 GAL

LOP 344.06 VP 65._90 GAP 15.60 AZP 10.OT TAL 16.94 TAP 106,42 RCA 150.05

6P -2,89 ZAL 61.69 ZAP 161.67 [T$ 189.29 ZA[ 166.98 [T[ .63 ZAC 85,81

OLA -27,57 RAL )14,2S RAO 1642,8 V[L 110626 PTN 6°64 YHP 6.900 OPA -! 7,40 RAP 329.93 (CO 1.3294

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH |NJ TIME PO C$T TIN INJ 2 LAT |NJ E LONG

2561,66 -10,47 69,06 162,46 136o68 14 28 18 1561,? 7,92 53,30

2355,63 -4.?? §5.93 187.88 130.07 15 42 20 1355.8 !1.29 3?,93

2057,54 1,58 36,41 192,53 124,15 17 16 44 I057,5 15.00 26,43

1655,00 ?,55 9,65 196,35 !18.97 19 20 37 655,0 18,75 547,92

1256,19 11,3• 342,33 198,34 116,07 21 17 38 256,2 21.14 319,5?

1129,47 ?,55 331,02 196,33 118,97 21 54 43 129,5 I8.76 309,25

1104,3• 1,36 525,33 192,53 124,13 22 2 17 104,4 15,00 305,35

DIFFERENTIAL CCNRECTION•

TD[ -.1445 TRA -.5327 TC3 .4215 BAU .1122

RDE -,4579 RRA ,1488 RC3 ,0405 FAU ,06128

FOE -.2322 FRA .2786 FC5-2,6751 6•P |091

• DE .4603 BRA .5530 6C3 ,4233 FSP 288

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CONIC

NID-CO4JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 879,3 •DR 628,5 SO3 2|0,4 ST 14,9 6R 29,6 IS 9,1

RRT ",0788 RRF ,1159 RTF -,5375 CRT ,5375 CRS -,9389 CST -,2722

3GB 1080,8 R23 -*0504 R15 ,5417 LSA 32.2 NSA 12,6 38A 1,S

SGt 882.1 SG2 624.5 THA 175.51 ELI 30.9 EL2 12.0 ALF 72.08

FLIGHT TIME 108.00 ARRIVAL DATE 6[P 24 IS?I

DISTANCE 272.114 EARTH TO MARS

RL 151,84 LAL .DO

RP 206.93 LAP -1,66

RC 73,228 GL -12,69

PLANETOCENTRIC CONZC

C3 19.086 VHL 4.369

LNCH AZNTH LNCH TIN(

50.00 13 44 45

60.00 15 2 44

TO.D0 16 45 6

SO.DO 18 56 3

90.00 21 4 43

100.00 21 38 55

lID.DO 21 44 52

LOL 256,56 VL 33,142 GAL 4.02 AZL 91.66 HCA 88.75 8NA 204,27 ECC ,26546 Vl 29,342

LOP 345,53 VP 25,159 GAP I5.38 AZP 90.04 TAL 19.34 TAP 108,09 RCA 150,04 V2 26,46•

GP -5.08 ZAL 61.17 ZAP 160.42 ETS 188.91 ZAE 167.31 ETE 359.58 2AC 95.82 LVI -17.04

OLA -27.80 RAL 323,71 RAD 6642,4 VEL 11. 794 PTH 6,82 VHP 6,673 DPA -17.48 RAP 325.58 (CC 1,3141

L-! TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2547.24 -S,75 68,44 181.55 136.80 14 27 |0 1547,2 8.64 52,••

2359.71 -4,07 55,17 186,97 130,13 15 41 44 1339,7 11.97 37,13

2038,70 2,09 35,42 191.63 124,10 17 19 4 1038.7 15.66 15,37

1628.71 8,41 8,18 195.50 116,75 19 23 12 628.7 19.49 346,29

1213.?6 I2,61 339,85 197,69 115,52 21 24 57 213.8 22.06 316.80

1103.18 8,41 329.55 195,50 118.75 21 57 18 103.2 15.49 307,6•

1085.52 2,09 324,34 191.63 124,10 22 2 37 85.5 15.66 304,28

INC 1.6652

APO 258.49

ETC 279.26

DIFFERENTIAL CORRECTIONS

TOE -,1358 TRA -,5249 TC5 ,4424 6AU .1135

ROE -.4521 RRA ,1454 RC5 ,0362 FAU ,0•448

FDE -.2536 FRA .2788 FC5-2,9254 BSP 1114

BOE ,4732 IRA ,5447 6C5 ,4459 FSP 312

MID-COURSE EXECUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 888,! 3GR 651,7 SG5 225,6 ST 14,9 5R 29.8 98 lO,S

RRT -,0834 RRF .1246 RTF -,5386 CRT .5283 CR3 -,5472 C$T -,289•

• GO 1089,8 R25 -,0349 R15 ,5434 LSA 32.5 NSA 12.7 SSA 1,9

861 891,2 SG2 627,2 THA 173,25 ELI 31,0 EL2 12.1 ALF 72,50

LAUNCH DATE JUN 8 197I FLIGHT TIME 110.00 ARRIVAL DATE SEP 25 1971

HELIOCENTRIC CONIC DISTANCE 275.878 EARTH TO MARS

RL 151.84 LAL .DO LO(. 256.58 VL 33,055 GAL 4,02 AZL 91.64 HCA 90,02 3NA 202,47 ECC ,25913 INC 1,6445 Vl 29,342

RP 207.00 LAP -1.84 LOP 546,60 VP 25,056 GAP 14,96 AZP 90,00 TAL 19,75 TAP 109,75 RCA 150.00 APO 254.95 V2 26.458

RC 74.683 GL -12,74 GP -5.17 ZAL 60,67 ZAP |59,14 ST• 188.58 ZAE 167,72 ET[ 558,45 ZAC 95.73 (TC 279.26 LVZ -16,95

PLANETOCENTRIC CONIC

C3 18.406 VHL 4,290 DLA -28.02 RAL 323,18 RAD 8642,1VEL 11.766 PTfl 6,79 VHP 6,454 DPA -17.57 RAP 530.00 ECC 1,5029

LNCH AZNTH LNCH TIN( L-[ TIN( INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 43 47 2555,70 -9.08 67,66 180.68 156.9| ]4 26 0 2533.7 9.51 52.10

60,00 15 2 IS 2524,78 -3,42 54,45 186,08 150.16 I5 41 4 |524,8 12.60 36,38

70.00 t6 45 38 2020,95 2,77 34,50 190,76 124.05 17 ]g lg 1021,0 16,27 14,5•

80.00 18 59 1 1603,32 9.24 6.75 194.71 118.52 19 25 44 605.3 20.16 544.70

90.00 21 ]4 44 1165,65 14.01 337.00 197.15 114.82 21 34 9 165.7 25.05 115.62

100,00 21 41 55 1077,79 9,24 3_8,12 194,7I 118,52 21 59 5I 77.8 20,I6 306,0?

110.00 21 45 4 I067,77 2.77 323.41 190.76 124.05 22 2 52 67.8 16.27 305.28

DIFFERENTIAL CORRECT|ONE MID-COURSE EXECUTION ACCURACY

TDE -.1552 TflA °.5171 TC5 .4613 BAU .|158 SOT 595,2 •DR 634.5 365 241.6

ROE ",4468 RRA ,1421 Re3 ,0511FAU *06750 RRT ",0860 RflF ,1335 RTF ",_85

FOE -.2760 FRA .2789 FC3"3.1935 BSP |132 $GB |097.2 823 ".0400 R13 ,5440

80E .4668 ERA ,5565 6CS .4624 FIP 336 SO! 896.6 SO2 629.6 THA 172.96

LAUNCH DATE JUN e t571 FLIGHT TIME 112.00

HELIOCENTRIC CONIC

RL 151.64 LAL .00

RP 20?,06 LAP "1.65

RC 71.110 6L -12.76

PLANETOCENTRIC CONIC

C5 17.783 VHL 4.217

LNCH AZNTN LNCN TIN[

50.00 13 42 48

SO.DO 15 1 50

TO.DO I6 46 5

CO,DO 19 ! 55

gO.OD 21 30 42

100.00 21 44 47

110.00 21 45 50

OIITANCE 279,603

LOL 25t,30 VL 32.973 GAL 4,02 AZL 91.63 NCA 91,28 8NA ZOO.IS £CC .25324 INC 1.6251

LOP 347.86 VP 24,919 GAP |4.55 AZP 89.96 TAL 20.12 TAP 111,40 RCA 149,97 APO 251.65

GP -3.27 ZAL 60.18 ZAP 157.63 ST• 188.28 ZAE 168,19 ET[ 357.17 ZAC 95,64 (TC 2?9.25

DLA -26.25 RAL 322.66 RAD 6541,5 VEL 11.739 PTH 6.77 VHP 6.245 DPA -|7.68 RAP 525.99

L-I TIM( |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT

2521.06 -8.45 67.52 179.84 15?,DO 14 24 49 1521.1 9.g4

2510.83 -2.80 53,78 185.24 150.22 15 40 2! 1310.8 13.19

2004.33 3.40 33.63 189.93 124.00 17 19 20 1004.5 16.84

1578,53 10,03 5,37 193,95 118,2T 19 28 14 578,9 20.79

1059,00 IS,8? 333,00 196,88 113,72 21 49 ] sg,o 24.29

1053,40 10,03 326,74 Ig3.95 118,27 22 2 20 53,4 20.75

t051.15 3,40 322,54 189,93 124,00 22 3 1 51.1 16.84

DIFFERENTIAL CCRRECTIONS

TOE -.1302 TRA -.5093 TC3 .4752 BAU .li41

ROE -.4414 RRA .1589 RC3 .0245 FAU ,0?152

FOE -.2956 FRA ,2782 FC3-3.4818 63P 1145

BD( .4602 BRA .5280 BC3 ,4798 FSP 367

OR•IT DETERMINATION ACCURACY

37 |4.8 38 50.0 39 I1,1

CRT .5205 CRi -.9551 CIT -.$Q$/

L3A 52.8 NSA 12,7 ||A 2,0

ELI 31.2 EL2 |2*2 ALF 72,85

ARRIVAL DATE $EP 28 1571

EARTH TO MAR8

Vl 29.346

V2 29.446

LVI -16.84

ECC 1,2927

INJ 2 LONG

5].5•

55.58

]5.41

545.16

305.13

304.$3

302.33

OR61T DETERMINATION ACCURACY

8T 14.? SR 30.2 SS 11.8

CRT .$114 CR5 ".gs9? CST "*3160

LSA 33.2 NSA 12.7 SSA 2.1

ELI 31.3 EL2 12.2 ALF 73.34

NID-COUR3E EXECUTION ACCURACY

SGT go0.9 •DR 437.2 $83 258.8

RRT -,0935 RRF .1457 RTF -.5380

$GB 1103.4 R23 -,0447 R13 ,5442

SGI g04,7 SG2 •31.7 THA 172.59
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 9 1IT|

M[LI(XEHTRIC CONIC

RL 151.14 LAL .DO

RP ROT,IT LAP -1.&1

RC ??.716 GL -12.82

PLANETOCENTRIC CONIC

C3 17,213 VHL 4.149

LMCN AZMTH LNCH TIME

SO.DO 13 41 48

SO.GO 15 1 IT

70.00 16 46 81

80.00 19 4 A2

87.17 21 20 22

100.00 21 4? 34

110.00 21 45 48

FLIGHT TIM( 1|4,00 ARRIVAL |AlE lEP 30 1171

DISTANCE |13.|24 EARTH TO HAll

LOL 2lRoll VL 3l°lDl GAL 4.03 AZL 91.61 HCA 92.S§ SMk 199,32 [CC .247T8 INC 1,60T1 Vl 26.$4E

LOP 349,12 VP 24,ROT GAP |4.|T AZP 89.23 TAL 20.49 TAP 113.03 RCA 149.93 APO E48.TO V2 26.439

GP -3.3? ZAL $S.T! ZAP 156.50 ET3 18R,OO ZA( 168.73 IT( 355,?$ ZAC 95.55 ETC 2T9.23 LV| -ID.TZ

OLA -29,41 RAL 322.16 RAD 6641,6 VEL |1,T15 PTH 6.75 VHP 6.043 DPA -17.80 RAP 329,96 ECC 1.2135

L'I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2509.29 -T.81 66.61 179.04 137.08 14 23 37 1509.3 10.52 91.05

2297.$6 "2,23 53.16 184.42 130.25 15 39 35 1297.9 13.74 3S.02

1988.84 3.99 32.82 169.13 123.95 IT 19 30 988.8 17.57 12,S2

1555.61 10.T6 4.05 193.23 118.91 19 30 38 555.6 21.36 $41.6S

1118.39 IT.49 335.14 196,51 112.75 21 39 I 118.4 25.56 310.85

1030.08 10.76 325.41 193.23 116.01 22 4 44 30,1 21,38 303.05

ID33.6D 3.99 321.73 189.13 123.95 22 3 3 35,7 17.37 301.44

DIFFERENTIAL CGRRECTION8

TD[ -.1262 TRA ".5017 TC3 ,4942 iAU .I139

ROE -,4364 RRA .1359 RC3 .Ol?S FAU ,DT537

FOE -.3244 FRA .2TT2 FC3-3.7906 BSP 1151

BDE .4543 BRA .5199 BC3 .496! FSP 396

LAUNCH DATE JUN 8 1971

HELIOCENTR|C CCN|C

RL 151.84 LAL .00

RP 207.28 LAP -1.56

RC 79.295 GL -12.84

PLANETOCENTMIC CONIC

C3 18.689 VHL 4,085

HID-COUR3E EXECUTION ACCURACY

SGT 905.3 3GR 659.5 SG3 277.1

RRT ".0986 RRF .1543 RTF ",$360

6GB 1108.4 223 ".0508 213 .5433

361 909.6 SG2 633.4 THA 172.23

FLIGHT TIME 116.00

DISTANCE 287.399

LOL 256.58 VL 32.827 GAL 4.03 AZL 91.59 HCA 93.81 3HA

LOP 350.39 VP 24.701 GAP 13,79 AZP 69.89 TAL 20.85 TAP

GP -3,46 ZAL 59.26 ZAP 155.13 ETA 18T.75 ZAE 169,34 ETE

DLA -26.58 RAL 321.68 RAG 6641.3 VEL 11.695 PTH 6,73 VHP

ORBIT DETERMINATION ACCUmACY

ST 14.? 62 30.3 86 12.4

CRT ,5046 CRS -.9646 CST -.3291

LSA 33.5 NSA 12.? 88A 2,1

EL! 31.4 EL2 12.3 ALF 73.69

ARRIVAL DATE OCT 2 1971

EARTH TO MARS

197,94 ECC .24270 INC 1.5884 Vl 29.342

114.66 RCA 149.90 APO 245.66 V2 26.426

354,14 ZAC 96.46 ETC 279.21LVI -16.60

5.650 DPA -17.94 RAP 329.90 [CC 1.2747

LNCH AZNTH LNCH TIRE L-I TIN[ INJ LAT

90,00 13 40 46 2498.38 "7.32

80.00 15 D 40 2285.85 -1,70

?0.00 16 46 52 1974.51 4.34

80,00 19 ? 82 1533,4? 11.48

85.?2 21 6 24 1150.29 1?.77

100.00 21 50 15 1007.94 11,48

110.00 21 45 58 1021.33 4.54

DIFFERENTIAL CORRECTIONS

TOE -.1226 TRA -.4945 TC3 .5068 BAU .I131

RDE -.4317 RRA .1331RC3 .0097 FAU .07940

FOE -.3498 FRA .2763 FC3-4.1166 DSP 1156

ODE .4488 BRA .5121 6C3 .5069 FSP 429

LAUNCH DATE JUN 8 1971

HELIOCENTR|C CC_iIC

RL 151.94 LAL .00 LOL 256.56 VL

RP 207.57 LAP -1.56 LOP 351.65 VP

RC 80.909 GL -12.05 GP -3.59 ZAL

INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

66,35 178.27 137,14 14 22 25 1498.4 11.06 SO,S?

52.59 183.65 130,2T 15 36 46 1286.9 14.25 34,41

32.06 186,36 123,89 17 19 26 974.5 17.86 11.89

2.T8 192.54 tIT.T5 19 32 55 553,5 21.92 340,26

33T,61 195.60 112,75 21 25 54 150.3 25.61 313,25

324.15 192.54 ll?.?S 22 ? 1 7.9 21.g2 301.63

320.98 188.36 123.89 22 3 O 21.3 17,86 SOD,81

HIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 908,2 SGR 641.7 SG3 296.3 ST 14.7 92 30,4 iS 13.1

RRT -.1038 RRF .1655 RTF -,5322 CRT .4990 CRS -,9685 CAT -.3410

SG8 !112.0 223 -.0575 213 ,5406 LSA 35.9 HSA 12.7 SSA 2.2

361 912,9 SG2 634.9 THA 171.84 ELI 31.5 EL2 12.3 ALF 73.89

FLIGHT TIME 116.00 ARRIVAL DATE OCT 4 1971

DISTANCE 291,304 EARTH TO MARS

32.761 GAL 4.03 AZL 91.57 HCA 95.OT SHA 196.67 [CC .23796 INC 1.5696 Vl 29,542

24.601 GAP 13.42 AZP $9.86 TAL 21.19 TAP 116.26 RCA 149.87 APO 243.4T V2 28,415

56.84 ZAP 153.74 ETS 167,51 ZAE I?O,OO ETE 352.26 ZAC 95.3? ETC E?S,19 LVI -16.46

PLANETOCENTRIC CONIC

C3 16.208 VHL 4.026

LNCH AZNTH LNCN TIME

50.00 13 39 44

60.00 15 O O

70.00 18 46 35

$0.00 19 9 50

84.YS 20 56 57

100.00 21 52 42

lID.DO 21 46 l

DLA -28.T2 RAL 321.22 RAD 6641.1VEL 11.673 PTH 6.71VHP 5.665 DPA -16,09 RAP 329.81 [CC 1.26ST

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIN[ PO CAT TIN INJ 2 LAT INJ 2 LONG

2488.32 -6,6| 65,92 177.54 137.20 14 21 12 1488.3 11.56 50.13

2274.80 -1.22 52.06 182.90 130.29 15 37 54 1274.8 14.71 33.$4

1961.33 5.04 31.37 187.62 123.82 17 19 16 961.3 18.30 10.92

1512.65 12.14 1.59 191.88 117.49 19 35 3 512.6 22.4t 338.91

1169.25 16.04 339.11 194.74 112,74 21 16 6 169.2 25.85 314.?0

6275.16 |2.|4 300.86 191.88 117.49 25 3? 17 5275.2 22.41 278.19

1008.15 5.04 320.29 187.62 123.82 22 2 49 S.I 18.30 299,84

DIFFERENTIAL CORRECTIONS

TOE -,ll9i TRA -,4878 TC3 .5154 RAU .lilt

ROE -.4EYE IRA .1304 lC3 .0004 FAU ,00565

FOE -.3785 FRA .27|8 FC3-4.4682 86P 1150

6DE ,4436 6RA ,SOSO 8C3 .5154 F|P 462

LAUNCH DATE JUN 9 1971

HELIOCENTR|C CONIC

RL 151.04 LAL ,00

RP EOT.46 LAP *|.34

RC 8t. SlO 6L -12,8S

PLANETOCENTRIC CONIC

C3 15,T65 VHL 3.971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 909.9 Sf_q 643.8 363 316.? ST 14.6 IR 30.6 $l 13,9

RRT -,1092 RRF .17TS RTF -,_.6R CRT .4944 CRS -,9719 CIT -,Sill

3GB 1114.6 223 ".0658 RI3 .5366 LSA 34.2 NIA 12.7 6JA E.3

8G! 915.2 $62 636.2 THA 171.40 ELI 31.6 EL2 18,3 ALF 74,24

FLIGMT TIME 120.00

6P

DIITANCE 295.23?

LOL 256.$6 VL 32,T00 GAL 4.03 AZL 91.55 HCA 96.53 IRA

LOP 352,91 VP 24.505 GAP IS.O§ AZP 66.03 TAL 21.52 TAP

-3.T1 ZAL 58.45 ZAP 152,32 ETA 187.22 ZAE ITO.T3 [TE

LNCN AEMTM LNCM TIRE L'I TIN[ INJ LAT

5O.OO 13 38 40 24T9,07 -R.3S

80.00 14 99 16 2_64,D8 -.T?

TO,DO 16 46 29 1949.32 5,49

SO.OO 19 12 ! 1495,_6 |2.?5

04.04 20 49 O 1181.81 16.28

tOO,GO 21 94 $7 6255.79 12.75

liD,DO 21 45 59 6284.1T 5.49

DIFFERENT IAL CORRECTIONS

TO[ -.1171 TRA -.4608 TC3 .$2D9 DAU ,1098

RDE -*4229 RRA ,1278 RC3 -,0100FAU ,0881?

FDE -.4036 FRA .2?36 FC3-4.8416 DIP 1152

DOE .4388 DRA .49?3 BC3 ,9210 F6P 498

ARRIVAL OATE OCT S li71

EARTH TO NAR8

125.$1 [CC .25361 |NC 1,5501 Vl |1,341

117,25 RCA 142,24 APO 241,11 V2 29,401

350,D_ ZAC tS,25 [TC Z79,15 LVI -li,$1

OLA *28.05 RAL $2D.?? RAO tl40,9 V[L 11.$54 PTN 2.29 VHP S.488 DPA "18,25 RAP 529.62 ECC 1,2191

INJ LONG |NJ RT A$C INJ AZMTH |NJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

QS.53 176.64 137.25 14 20 0 t4TD,t 12,01 49,?3

$1.$6 182,19 130,29 15 3T 1 1264.? 15.13 33,32

30,T4 106.92 123,76 17 18 59 949.3 18,70 10.22

.4? 191.24 117,23 19 56 58 493.3 2Z.6T $3T.D$

$40,14 193,91 112.T2 21 8 42 181.6 26,06 $15,66

Egg.?4 191,24 !17.23 23 39 13 5255.8 22.0? 2?6.93

29?.56 186.92 123.76 23 50 40 5284.2 18.70 2??.04

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 909.5 $GR 645.6 963 338.2 3T 14.6 $R 30.7 SS 14.4

RRT -.1142 RRF .!g04 RTF -,51g4 CRT .4920 CRS -.g743 CAT -.3648

SG8 1115.3 R23 -.0740 R13 .5303 LSA 34.6 NSA 12.7 85A 2.3

361 915.3 $G2 63T.2 THA 170.96 ELI 31.? EL2 12.3 ALF 74.41
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUM R 1871

HELIOCENTRIC CONIC

RL 1SI.84 LAL .OO

RP 2O?.lO LAP *1.98

8C 64.24T GL -12.89

PLANETOCENTRIC CONIC

C3 IS.SIT VNL 3.918

LNCH AZHTH LNCH TINE

S0,G0 13 3T 37

60.00 14 $8 28

?O.OO 16 48 16

80.00 19 14 3

63,49 20 42 51

100.00 21 56 $5

110.00 21 49 43

LOL 258,98 VL

LOP 394.|? VP 24.414 GAP 12.70 kIP 89.86 TAL 21.83 TAP |18,42 RCA 149.81 APO 239.07 V2 28.388

GP "S.GS ZAL SS.0S ZAP 130,86 ETS 187.08 ZA( l?l,5O (T( 347.28 ZAC 95.19 [TC 279o12 LVI -IS.IS

DLA -28.88 RAL 320.36 RAG 6E4O.T VEL 11.638 PTH 8.88 VMP 5.318 SPA -18.43 RAP 329.S4 ECC 1.2S27

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT IMJ 2 LONG

24?0.62 -5.93 85.17 176.19 137.29 14 18 47 1470.6 12.43 49.38

229S.48 -.37 5|.14 181.52 130.30 IS 36 S 1255.5 15.52 32.89

1938,4G S.9O SO. IT 186.25 123.70 I? 18 35 938.5 |9.OS 9.58

1475.55 13.30 399.44 190.63 I16.98 19 38 38 475.6 23.27 336,49

1190.39 18.50 340.87 193.13 112.69 21 2 41 190.4 26.24 316.36

6238.06 13.30 298.71 190.63 116.98 23 40 53 5238.1 29.27 275.76

6273.32 5.90 299.99 186.25 123.70 23 30 16 $273.3 19.05 276.41

FLIGHT TIME 122.00 ARRIVAL OATE OCT 8 tilt

OllTANC( 299,183 EARTH TO MARS

32,843 GAL 4.02 AZL 91.53 HCA 9T.39 8HA 194.44 ECC .22994 INC 1.5920 Vl 28.342

DIFFERENT IAL CORRECTIONS

TOE -.1152 TRA -.4744 TC3 .5218 OAU .1072

ROE °.4187 RRA .1254 RC3 -.0216 FAU .09290

FOE -.4321 FRA .2726 FC3-S.2369 BSP 1143

ODE .4943 8RA .4907 ST3 ,$222 FSP 538

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CONIC

RL 151.84 LAb .00 LOL 258.58 VL 32.590 GAL

MID-COURSE EXECUTION ACCURACY

SOT 907.8 SGR 647.3 SO3 361.0

RRT -.1191 RRF .2041 RTF -.5098

SOB 1114.9 R23 -.0841 R13 .5231

$61 914.2 SO2 638.1 THA 170.47

FLIGHT TIHE 124.00

DISTANCE 303.177

4.02 AZL 91.51HCA 98.89 8MA

RP 207.73 LAP -1.50 LOP 355.43 UP 24.326 GAP 12.36

RC 89.969 GL -12.81 GP -3.95 ZAL 57.70 ZAP 149.38

PLANETO(ENTRIC CONIC

C3 14.980 VHL 3.8?0 DLA -29.05 RAL 319.96 RAO 6640.5

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 13 36 33 2462.95 -S.55 64.85

60.00 14 57 39 2247.19 -.OG 50.74

70.00 16 45 $5 1928.77 6.27 29.65

80.00 19 15 40 1459.69 13.79 358.$1

83.06 20 37 52 1195.80 18.70 341.36

100.00 21 58 31 6222.16 13.79 297.79

AZP 89.77 TAL 22.12 TAP

ETS 186.89 ZAE 172.32 ETE

ORBIT DETERMINATION ACCURACY

ST 14.6 88 30.8 66 15.1

CRT .4910 CR8 -.9765 CST -.3772

LSA 34.9 HSA 12.T 8SA 2.4

ELI 31.7 ELI 12.3 ALF 74,$1

ARRIVAL DATE OCT 10 197l

EARTH TO MARS

193.46 ECC .22577 INC 1.5130 Vl 29.342

120.g6 RCA 149.78 APO 237.14 V2 26.373

343.85 ZAC 95.10 ETC 279.07 LVI -15.97

VEL 11.620 PTH 8.66 VHP 5.155 DPA "!8.63 RAP 329.36 Ecc 1.2465

INJ RT ASC INJ AZHTH INJ TIME 1=0 C$T TIN INJ 2 LAT INJ 2 LONG

175.56 137.33 14 17 36 1463.0 12.81 49.02

180.88 130.30 15 35 7 1247.2 IS.86 32.42

185.61 123.64 17 18 4 928.8 19.57 9.01

190.04 116.75 19 39 59 459.7 23.62 339.44

192.40 112.64 20 57 48 195.8 26.41 316,80

190.04 116.75 23 42 14 5222.2 23.62 274.T1

110.00 21 45 21 6263.62 6.27

DIFFERENT IAL CORRECTIONS

TOE -.1139 TRA -.4684 TC3 .5176 BAU .1039

ROE -.4147 RRA .1231RC3 -.0344 FAU .09T86

FOE -.4617 FRA ,2714 FC3-9.6599 G8P 1129

ODE .43010RA .4843 SC3 .$188 FSP 578

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CONIC

RL 151.84 LAL .00 LOL 256.58 VL 32.$41 GAL

296.48 189.61 123.64 23 29 45 5263.6 19.37 27S.63

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

SOT 904.6 SGR 648.9 SO3 384.9 ST 14.6 SR 30.9 69 15.8

RRT ".1298 RRF .2187 RTF -.4972 CRT .4919 CR6 -.9783 CST -.3902

868 1113.3 R23 -.0960 R13 .5129 LSA 35.3 NSA 12.T SSA 2.S

SG1 911.6 SO2 638.9 THA 169.96 ELI 31.8 EL2 12.3 ALF ?4.$3

FLIGHT TIME 126.00 ARR/VAL DATE OCT 12 19T1

DISTANCE 307.179 EARTH TO NARS

4.02 AZL 9|.49 HCA 100.10 8MA 192.58 ECC .22228 INC 1.4939 Vl 29.342

RP 207.86 LAP -1.47 LOP 356.88 VP 24.243 GAP 12.02 AZP 89.74 TAL 22.39 TAP 122.49 RCA 149.76 APO 235.36 V2 26.35?

RC 87.725 GL -12.78 GP -4.08 ZAL 57.37 ZAP 147.88 ETS 186.70 ZAE 173.16 [TE 339.46 ZAC 95.02 ETC 279.02 LVI -15.T9

PLANETOCENTRIC CONIC

C3 14.630 VHL 3.825 DLA -29.12 RAL 319.60 RAG 6640.3 VEL 11.605 PTH 6.65 VHP

LNCH AZNTN LNCH TIN( L-I TIN£ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 13 35 29 2458.03 -5.20 84.58 174.98 137.36 14 16 25

60.00 14 56 47 2239.76 .33 50.39 180.28 130.30 15 34 7

70.00 16 45 25 1920.22 6.59 29.20 184.99 123.59 17 17 28

80.00 19 16 51 1445,79 14.21 357.70 189.47 |16.54 19 40 $7

82.74 20 33 SO 1198.85 18.$8 341.66 lgl. TG 112.59 20 53 48

100.00 21 $9 43 6208.30 14.21 296.97 169.47 116.54 23 43 I1

110.00 21 44 52 6295.08 6,58 296.03 184.99 123.59 23 29 7

DIFFERENTIAL CCRRECTIONS RID'COURSE EXECUTION ACCURACY

TOE -.1133 TRA -.4628 TC3 .$088 BAU .0999 SOT 899.T S_ 850,S 863 410,2

ROE ".4108 ERA .1208 tiC3 -.0488 FAU .10309 flRT ".12T4 RflF .2342 RTF "._20

FOE -.4919 FRA .2704 FC3-8.1002 RiP 1110 SOB 1110.2 823 ".1099 RI3 .SOOS

BOG .4262 8RA .4702 GC3 ,SlOg FOP 621 SOl 907.4 $62 639.7 THA 189.44

LAUNCH GATE JUN 8 1971 FLIGNT TIME 128.00

HELIOCENTRIC CONIC

RL 151.64 LAL .GO LOL 256.50 VL

IF 208.01 LAP -1,45 LOP 357.94 VP

RC 86.514 GL -12,74 GP -4.22 ZAL

PLANETOCENTR|E CONIC

4.999 DPA -18.84 RAP 329,15 ECC 1.2408

PO CST TIN INJ 2 LAT INJ E LONG

1456.0 13.15 48.72

1239.8 16.17 32.03

920.2 19.85 6.$0

445.8 23.92 334.52

198.8 26.55 $17.06

$208.3 23.92 273.80

5255.1 19.65 ETS.33

ORBIT DETERMINATION AccuRAcY

ST 14.6 $R 30.9 88 18.S

CRT .4952 CR8 -.SYS7 C$T -.4U48

LSA 35.T NSA 12.8 S8A 2.§

ELI S|.g EL2 12.3 ALF 74.48

ARRIVAL DATE OCT 14 lOT1

DISTANCE 311.202 EARTH TO MARS

32,499 GAL 4.01 AZL 81.47 HCA |01.39 IRA 191,73 ECC .21903 INC 1.4747 V128,542

24.183 GAP 11.69 AZP 09,71 TAL 22.64 TAP 124,00 RCA 148.74 APO 233,73 V2 26.340

ST,D7 ZAP 148,50 ET8 186.51 ZAE 174.02 ETE 333.42 ZkC 94.93 ETC 2?8.96 LVI -13,$8

CS 14,S07 VHL 3,782 DLA -29.18 RAL 31R.28 RAG 8640,2

LNCH AZflTH LNCH TIME L'I TIME INJ LAT INJ LONG

SO.GO 13 34 26 2449.81 "4,8g 64.30

60.00 14 SS 52 2233.15 .62 50.07

70.00 16 44 48 1912.76 6.87 28.81

SO.GO 19 17 35 1434.05 14.56 357.01

82.51 20 30 36 1199.85 19.05 341.81

IO0.O0 22 0 27 6196.SG 14.56 299,20

110.00 21 44 14 8247.61 6.87 299.63

DIFFERENTIAL CORRECTIONS

TOE -.1090 TRA -.4467 TC3 .5239 BAU .1009

ROE 0.40?5 RRA .1184 RC3 -.0693 FAU .10801

FOE -.SILO FRA .2588 FC3-8.$963 BOP 999

BOG .4203 BRA .4621 BC3 .5276 FSP 636

VEL 11.592 PTM 6.63 VHP 4.850 OPA -19.07 RAP 328.90 ECC 1.2354

INJ RT ASC INJ AZMTH INJ TIME P' CST TIN INJ 2 LAT INJ 2 LONG

174,42 |37.38 14 IS 15 1449.8 13.45 48.44

I?g. T1 130.30 13 33 5 1233.2 16.44 31.69

184,41 123,$4 17 16 41 g12.8 !g.89 8.06

188.92 116.36 19 41 29 434,0 24.17 333.74

191.04 112.$3 20 30 36 lg9,9 26.87 317.18

188.92 116.36 23 43 43 5196.6 24.tT 273.01

184.41 123,54 23 28 22 $247.8 Ig.8g 274.88

M|D-COURSE EXECUTION ACCURACY OROIT GETERNINATION ACCURACY

8ST 884.2 SGR 652.5 SO3 458.4 8T 14.0 $R 31.0 65 1T.4

RRT -,1430 RRF .2929 RTF -.4gGo CRT .4715 CRS -.9819 C$T -.3879

SGB 1098.g 823 -,1066 813 ,$127 LSA 38.1 NSA 12.3 SSA 2.8

SO! 894.4 SO2 838.4 THA 167.$7 ELI 31.8 EL2 12.0 ALF ?5.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUM 8 1i71

HELIOCENTRIC CCIqtC

RL 151.84 LAL .DO

RP 209.11 LAP "1.42

RC 91.337 GL -12.$9

PLANETOCENTRIC CONIC

C3 14.0D5 VNL 3,742

LNCN AZNTH LNCN TIME

SO.DO 13 53 24

60.00 14 54 56

70.00 16 44 3

80.00 19 17 44

82.36 20 28 14

100.00 22 O 36

110.00 21 45 29

FLIGHT TINE 13D.00 ARRIVAL DATE OCT 1l 1971

DISTANCE 315,243 EARTH TO MARS

LOL 25S.51 VL 32.4S3 GAL 4,DO AZL 91.46 HCA 102.$1 SNA 19O.SS EC( .2|605 INC 1.4554 Vl 29.342

LOP 339.19 VP 84.087 GAP !1.37 AZP 89.68 TAL 22.87 TAP 125.47 RCA 149.72 APO 252.23 V2 28.325

GP -4.$8 ZAL 56.90 ZAP 144.72 ETS 185.34 ZAE !74.84 ETE 325.16 ZAC 94.$4 ETC 278.89 LVI -IS.SY

DLA -29.21 RAL 318.95 RAD SE4O.O VEL 11.579 PTH 6.62 VNP 4.707 OPA -19.32 RAP 326.62 ECC 1.2305

L-i TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN )NJ 2 LAT INJ 2 LONG

2444.32 -4.$1 $4.07 175.91 137.41 14 14 8 1444.3 13.72 46.20

2227.42 .97 49.8D 179.17 130.29 15 32 3 1227.4 16.68 51.59

1906.47 7.11 28.47 183.86 123,49 17 15 49 906,5 20.10 7.$9

1424.91 14.04 $56.47 t88.38 116.21 19 41 29 424.9 24.36 333.15

1198.87 19.19 341,90 190.43 112.45 20 48 13 198.9 26.77 3!7.11

6187.42 14.94 295.75 168.38 116.21 23 43 45 5187.4 24.36 272.40

6241.55 7,11 295.50 183.86 123.49 23 27 30 5241.5 20.10 274.51

DIFFERENTIAL CORRECTIONS

TOE -.1084 TRA -.4452 TC3 .4904 BAU .0951

ROE -.4057 RRA .1167 RC3 -.0916 FAU .11451

FOE -.5589 FRA .2617 FC3-7.0781BSP 984

DOE .4179 BRA .4612 BC3 .497| FSP 708

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CONIC

RL 151.84 LAL .00

RP 208.32 LAP -1.39

RC 93.190 GL -12.63

PLANETOCENTRIC CONIC

C3 13.725 VHL 3.705

LNCH AZNTH LNCH TIRE L-i TIME

50.00 13 32 23 2439.50

60.00 14 53 57 2222.49

70.00 16 43 g 1901.27

80.00 19 17 10 1418.31

82.29 20 26 34 1196.19

100.90 22 O 9 6180.82

110.00 21 42 56 6236.15

DIFFERENTIAL CORRECTIONS

TOE -.1125 TRA -.4441

ROE -,4DDO RRA .115D

FOE -,5887 FRA .2644

BOG .4155 BRA .4587

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CC_IIC

RL 151.84 LAL .0O

RP 208.49 LAP -!.37

RC 95.074 GL -12.57 GP

PLANETOCENTRIC CONIC

C3 13.463 VHL 3.669

RC 96.986 GL "12.49

PLANETOCENTRIC CONIC

C3 13.219 VNL 3.$36

LNCH AZNTH LNCM TIME

50.00 13 30 24

eO.00 14 51 55

TO.DO 16 41 1

60.00 19 14 37

82.38 20 25 23

1DO.DO 21 57 29

liD.DO 21 40 27

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 880.2 SGR 653.9 SO3 465.4 ST 14.4 SR SI.I SS 17.9

RRT -.1391 RRF .2687 RTF -.436D CRT .4931 CRS -.9523 CST -,4255

SOS 1096.5 R23 -.1336 R13 .4827 LSA 36.5 MSA 12.4 SSA 2.7

SGI 890.1 SO2 640.3 THA 167.62 ELI 32.0 EL2 12.1 ALF 74.91

FLIGHT TIME 152.00 ARRIVAL DATE OCT 18 1971

DISTANCE 519.299 EARTH TO MARS

LOL 256.58 VL 32.414 GAL 4.00 AZL 91.44 HCA 103.86 SNA 190.26 ECC .21325 INC 1.4355 Vt 29.342

LOP ,44 UP 24.014 GAP 11.06 AZP 89.66 TAL 23.07 TAP 126.93 RCA 149.70 APO 1230.86 V2 26.304

GP -4.5D ZAL 56.56 ZAP 145.10 ETS 186.16 ZAE 175.57 ETE 315.47 ZAC 94.76 ETC 278.82 LVI -15.15

OLA -29.23 RAL $18.67 RAD 663g.9 VEL 11.567 PTH 6.61 VHP 4.572 OPA -19.58 RAP 328.31 ECC 1.2259

]NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

-4.37 63.86 173.45 137.42 14 13 2 1439.5 13.96 47.98

1.09 49.36 178.67 130.29 15 51 O 1222.5 16.88 31.13

7.30 28.20 183.34 123.46 17 14 51 901.3 20.26 7.37

15.04 556.08 187.85 116.10 19 40 56 418.3 24.50 332.69

19.32 341.66 189.86 112.37 20 46 31 196.2 26.85 314.93

15.04 295.36 187.85 116.10 23 43 lO 5180.8 24.50 271.96

7.30 295.02 183.54 123.46 23 26 52 5236.1 20.26 274.20

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TCS .4561 BAU .0857 SOT 874.D SGR 655.5 SO3 493.0 ST 14.7 SR 31.1 IS 18.5

RE3 -.0994 FAU .12032 RRT -.1357 RRF .2564 RTF -.4225 CRT .5106 CRS -.9828 CST -.4495

FC3-7.5894 BSP 981 SOB 1092.5 R23 ".1612 R13 .4539 LSA 36.9 NSA 12.5 SSA 2.7

BE3 .4668 FSP 761 SOt 885.8 SG2 642.2 THA 167.52 EL1 32.1 EL2 12.2 ALF 74.10

PLIGHT TIME 134.00 ARRIVAL DATE OCT 20 1971

DISTANCE 325.371 EARTH TO MARS

LOL 256,58 VL 52.378 GAL 5.99 AZL 9|.42 HCA 105.11 SNA |69.65 (CC ,21068 INC !.4162 Vl 29.342

LOP 1.69 VP 23,944 GAP 10.76 AZP $9.63 TAL 23.25 TAP 128.36 RCA 149.69 APO 229.60 V2 26.284

-4.65 ZAL 56.34 ZAP 141.44 ETS 185.99 ZAE 178.07 ETE 297.51 ZAC 94.67 ETC 278.74 LVI -14.91

DLA -29.23 RAL 318.42 RAG 6659.6 VEL 11.555 PTH 6.60 VHP 4.442 DPA -19.85 RAP 327.96 ECC !.2216

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

50.00 13 31 23 2455,35 -4,16 65.69 |72.99 157.44 14 !1 58 1455.3 14.16 47.79

60.00 14 52 57 2218.33 1.27 49.36 178.20 130.28 15 29 55 1218.3 17.05 30.91

70.00 16 42 9 1897.13 7.46 27.98 182.85 125.43 17 13 46 897.1 20.40 7.13

80.00 19 16 15 1414.28 15.15 355.84 187.35 116.03 19 59 49 414.3 24,58 352.41

82.30 20 25 37 1191,85 19.42 341.38 189.33 112.28 20 45 29 191.9 26.90 316.63

IOO.OO 21 59 T 6175.79 15.1G 295.12 187.53 116.03 23 42 4 5176.8 24.58 271.69

110.00 21 41 35 6251.99 7.46 294.80 182.55 123.43 23 25 27 5252.0 20.40 273.95

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1144 TRA -.4415 TC3 .4174 6AU .0781 5GT SS6.6 5DR 657.2 SG3 523.S ST 14.9 SR 31.1 85 19.0

ROE ".3963 RRA .113S RE3 -.1188 FAU .12839 RRT -.1310 flRF .3USD RTF -.I,$4 CRT .5275 CR8 -.9862 Eli -.4719

FOE -.6183 FRA .2572 FC5-6,1273 SSP 959 SOB 1087.6 R23 ".1909 RI3 .4227 LSA 37.2 NSA 12.5 5IA 2.1

BOG .4131 8RA .4559 9CS .4340 FSP 014 501 875.| SO2 644.4 THA 157.47 ELI 32.3 (L2 12,2 ALF 73.31

LAUNCH DATE JUN 8 1971 FLIGHT TIN( 155.00 ARRIVAL DATE OCT 22 1971

HELIOCENTRIC CONIC DISTANCE 327.457 EARTH TO MAR8

RL 151.84 LAL .OO LOL 296.58 VL $2.$44 GAL 3.97 AZL 91.40 HCA 106.35 SMA 109.07 ECC .20030 INC 1.3962 VI 25.$42

RP 208.67 LAP -1.34 LOP 2.93 VP 25.877 GAP 10.47 AZP 89.$1 TAL 23.41 TAP 129.76 RCA 149.68 APO 228.45 V2 25.284

GP -4.80 ZAL 55.16 ZAP 139.75 ST9 195.91ZAE 176.20 [TE 2?7.42 ZAC 94.58 ETC 278.65 LVI -14.$5

DLA -29.21RAL 315.20 RAD sGsg.7 VEL 11.545 PTH S.59 VHP 4.319 OPA -20.15 RAP 327.SS ECC !.2176

L-| TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

2431.79 -S.$9 63,54 172.56 137.45 14 10 56 1431.8 14.34 47.$4

2214.92 1.42 49.20 177,77 130.28 15 28 50 1214.9 17,$9 50.73

1894.05 7,59 27.81 182.39 ]23.40 17 12 35 S94.D 20.49 6.94

1412.77 15,20 $55.75 186.$3 116.01 lg 38 9 412,8 24.62 $32.$1

1185.86 1g.51 $40.g8 IS8,84 !12.17 20 45 8 165.g 26.g4 $19.19

$175.29 15.20 295,05 156.83 I16.01 25 40 24 St75.S 24.$2 271.5R

6228,88 7.55 294.64 182.39 123.40 25 24 IS 5228,9 20.49 27S.76

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 857.8 SGR 659,0 SG3 $54.6 ST 15.2 SR 31,1SS 19,6

RRT -.1244 RRF .3244 RTF -,3461 CRT .$440 CRS -.g835 CST -,4939

$GB 108|.7 R23 -,2252 R13 ,3878 LSA 37.6 MSA 12.9 SGA 2,9

SG! 866.8 SG2 647,1THA 167.50 ELI 32.4 EL2 12,2 ALF 72.55

OIFF[RENTIAL CORR[CTZONS

TDE -.1202 TRA -.4585 TCS .$754 6AU .0704

RDE -.3928 RRA .1120 RC3 -,1394 FAU .IS266

FDE -.648? FRA .268? FC3-8.6897 SSP 925

SDE .41D8 ERA .4524 BCS .3986 FSP 871
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE JUM 8 1S71

HELIOCENTRIC CONIC

RL 151o84 LAL .DO

RP 208.85 LAP -1.31

RC SS.S29 GL -12.41

PLANETOCENTRIC CONIC

C3 12.leg VNL 5.604

LNCH AZMTM LNCM TIME

SO.DO 13 29 2?

SO.DO 14 SO $2

?O.OO 18 39 47

80.OO 19 12 25

82.S3 20 25 51

100.00 21 55 17

110.00 21 38 13

FLIINT TIM( 138.00 ARRIVAL DATE OCT E4 lOtS

DISTANCE 331.556 EARTH TO MARl

LOL |56.lR VL 32.)|4 6AL 3.98 AZL tl.38 NCA 10?.60 SMA 188.54 ECC .20lid IMC 1.5782 Vl 28.34R

LOP 4.18 VP 23,612 GAP 10.18 kZP 89.58 TAL 23.55 TAP 131.14 RCA 149.88 APO 227.39 V2 2S,243

-4.SS ZAL 56,00 ZAP 1_1.03 ET5 165.64 ZA[ 175.87 ETE _57.62 ZAC 94.50 (TC 278.58 LV| -14.3R

DLA -29.17 RAL 312,02 RAD 6839.5 VEL !1,535 PTH 6,58 VMP 4.202 DPA -20.48 RAP 327.16 £CC 1.2158

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2428.85 -3.84 63.42 172.2l 137.46 14 9 56 1428.8 14.48 47.50

2212.23 !.34 49.07 177.37 130.28 15 27 45 1212.2 17.30 50.59

18R1.92 7.65 2?.T0 181.96 123.39 I? 11 18 Sgl.9 20.56 8.61

1413.66 15.18 355.81 186.33 116.02 19 35 59 413.7 24.60 332.57

1178.16 19.59 340.44 188.39 112.06 20 45 29 178.2 26.96 $15.83

6179.17 15.18 295.08 186.33 118.02 23 38 13 5176.2 24.60 271.$5

6226.78 7.65 294.53 181.96 123.39 23 23 O 5226.8 20.56 273.64

DIFFERENTIAL CGRRECTION8

TOE -,1245 TRA -.4350 TC3 .3231 8AU .0628

ROE -.$892 RRA .1106 RC3 -.1620 FAU .13920

FOE -.6786 FRA .2706 FCS-8.27?6 B8P 879

808 .4087 ERA .4489 BC3 .3614 FSP 929

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 849.0 SGR 661.1 SG3 586.8 ST 15.5 SR 31.1 SS 20.1

RRT -.1143 RRF .3446 RTF -.3008 CRT .5620 CRS -.9837 CST -.5167

SGB 1076.0 R23 ".2596 R13 .3473 LSA 38.0 MSA t2.6 SSA 2.9

SG1 857.1SG2 650.6 THA 167.83 EL1 32.5 EL2 12,2 ALF 71.69

LAUNCH DATE JUN 8 1971 FLIGHT TIME 140.00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC C(_NIC

RL 151.84 LAL .DO

RP 209.04 LAP -1.28

RC 100.898 GL -12.31

PLANETOCENTRIC CONIC

CS 12.774 VHL S.574

LNCH AZNTH LNCH TIME

SO.O0 13 28 32

60.00 14 49 49

70.00 16 58 25

80.00 19 9 44

82.76 20 27 3

100.00 21 52 SG

110.00 21 57 52

DISTANCE 335.666 EARTH TO MARS

LOL 256.50 VL 32.286 GAL 3.95 AZL 91.36 HCA 108.84 8HA 188.05 ECC .20407 INC 1.3558 Vl 29.342

LOP 5.42 YP 23.749 GAP 9.90 AZP 89.56 TAL 23.66 TAP t32.50 RCA 149.68 APO 226.43 V2 26.221

GP -5.12 ZAL 55.88 ZAP 136.25 ETS 185.46 ZAE 175.11 ETE 241.63 ZAC 94.41 ETC 278.46 LVI -14.10

DLA -29.12 RAL 317.86 RAD 6639.4 VEL 11.526 PTH 6.57 VHF 4.091 DPA -20.78 RAP $26.70 ECC 1.2102

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2426.49 -3.72 63.32 171.87 137.47 14 8 58 1426.5 14.59 47.40

2210.25 1.62 48.98 177.00 130.27 15 26 39 1210.3 17.38 30.48

1890.79 7.70 27.64 181.56 123.38 17 9 56 190.8 20.60 6.75

1416.73 15.09 355.99 185.85 116.08 19 33 21 416.7 24.53 332.58

1168.66 19.84 339.77 187.98 111.93 20 46 32 168.7 26.96 314.93

6179.24 13.09 295.26 185.85 116.08 23 35 35 $179.2 24.53 271.85

6225.65 7.70 294.47 181.56 123.38 23 21 37 5225.6 20.60 273.$7

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 840.9 SGR 663.3 SG3 620.1 ST 15.8 6R 31.1 $S 2O.Q

RRT -,!007 RRF .3656 RTF -.2496 CRT .3803 CR8 -.g838 CST -.538S

SGB 1071.1 R23 -.2996 R13 .2994 LSA 38.3 MSA 12.6 SSA 3.0

$GI 847.6 SG2 654.9 THA 168.58 EL1 32.6 ELI 12.2 ALF 70.79

FLIGHT TIME 142.00 ARRIVAL DATE OCT 28 1971

DISTANCE 339.787 EARTH TO MARS

LOL 256.58 VL 32.260 GAL 3.93 AZL 91.34 HCA 110.08 SMA 187.61 ECC .20220 INC 1.$353 Vl 29.$42

LOP 6.66 YP 23.689 GAP 9.63 AZP 88.34 TAL 23.75 TAP 133.82 RCA 149.68 APO 225.55 V2 26.188

GP -5.29 ZAL 55.78 ZAP 134.48 ETS 185.28 ZAE 174.04 ETE 230.14 ZAC 94.32 ETC 278.55 LVI -13.80

DIFFERENT IAL CORRECTIONS

TOE -.1291 TRA -.4318 TC3 .2654 BAU .0553

ROE -.3857 RRA .1093 RC3 -.1838 FAU .1459/

FOE -.7082 FRA .2754 FC3-9.6892 DSP 825

BDE .4088 6RA .4435 BC3 .3240 FSP 988

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CONIC

RL 151.84 LAL .DO

RP 209.24 LAP -1.25

RC 102.895 GL -12.21

PLANETOCENTRIC CONIC

C3 I2.571 VHL S.548

LNCN AZNTH LNCH TIME

50.00 15 27 38

60.00 14 48 44

70.00 16 36 58

80.00 19 S 38

RS.D8 20 29 6

I00.OO 21 49 30

liD,00 21 38 25

DIFFERENTIAL CORRECTION8

TOE -.1343 TRA -.4259 TC3 .1954 BAU .O4lS

ROE -.3512 RRA .1052 RC3 -.2tOI FAU .152?4

FDE -.7375 FRA .2GOD FC'ID.SIt4 21P 76t

DOE .4051 SflA .4423 6C3 .2t02 FSP 104t

DLA -29.03 RAL 317.73 RAD 6639.3 VEL 11.517 PTH 6.36 VHP 3.983 DPA -21.12 RAP 326.21ECC 1.2069

L-i TiME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2424.70 "3.63 63.24 171.56 137.47 14 B 3 1424.7 14.$8 47.32

2208.95 1.68 48.91 176.66 130.27 15 25 33 1209.0 17.44 30.41

1890.60 7.70 27.63 111.18 123.38 17 O 29 890.6 20.SO 6.73

1421.74 14.94 358.28 185.39 !16.16 19 30 20 421.7 24.43 332.t2

1157.04 11,69 338.93 187.61 Ill.80 20 48 23 lS?.O 26.94 SI4.07

6184.25 14.94 293.58 185.39 116.16 23 32 34 3184.2 24.43 272.15

6225.45 7.70 294.45 181.18 123.38 23 20 10 5225.5 20.60 215.35

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 634.1SGR 666.2 SG3 6"54.2 ST IS.I SR 31.0 3S EI.O

RRT -.0822 RRF .3576 RTF -.i,10 CRT .5992 CR8 -.8839 C8I -.$SOY

5GB 1061.5 R23 -.3435 R13 .2404 LSA 38.7 MSA 12.6 SSA 3.0

501 838.9 362 16D.I THA 170.03 ELI 32.0 EL2 12.2 ALF 45.00

LAUNCH DATE JUN 8 1971 FLIGHT TINE 144.00 ARRIVAL DATE OCT 30 1R71

HELIOCENTRIC CONIC

RL 151.84 LAL .00 LOL 256.58 VL

RP 209.44 LAP -1.22 LOP 7.go VP

RC 104.913 GL -12,10 6P -3.46 ZAL

PLANETOCENTRIC CONIC

C3 12.376 VHL 3.518

LNCN AZMTH LNCN TIME

50.DO 13 28 46

60.00 14 4? 38

70.00 16 35 25

SO.DO 19 3 11

83.49 20 32 1

tOO.DO 21 4G 3

liD.DO 21 34 52

DIFFERENTIAL CCRRECTZONS

TDE -.1400 TRA -.4261 TC3 .1230 BAU .0444

ROE -.3?86 RRA .1072 RC3 ".2376 FAU .15974

FOE -.7655 FRA .2858 FC-11.1713 BSP 709

ROE .4037 8RA .4394 DC3 .2685 FSP 1110

OI8TANCE 345.916 EARTH TO MARS

32,237 GAL 3.91AZL 91.31HCA !11.31 3MA 16?.21ECC .20047 INC !.3145 Vl 2t.34E

23.631 GAP 9.36 kip 19.52 TAL 23.81 TAP 135.15 RCA 149.68 APO 224.74 v2 26.174

5S.?! ZAP 132.67 ETS 185.10 ZAE 172.77 [T( 222.01ZAC 94.24 ETC 278.23 LVI -13.48

DLA -28.96 RAL 317.64 RAD 6639.2 VEL 11.501 PTN 6.56 VHP 3.886 OPA -21.48 RAP 325.$9 ECC 1.2037

L-I TIME INJ LAT INJLONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2423.45 -3.3? 63.19 !71,28 137.47 14 ? 10 1423.5 14.74 47.28

2208.31 1.71 48.88 176.35 130.27 15 24 27 1200.3 17.46 30.35

1891.30 7.68 2T.67 180.83 123.38 17 G 57 891,3 20.58 6.78

1428,43 14.73 3t6,68 154.g3 116.27 lg 27 0 428.4 24.29 833.36

1143.13 1g,71 337.92 187,27 111.63 20 51 5 143.1 26.90 313.04

6190.94 14.73 2g5.95 184.93 116.27 23 29 14 5190.g 24.29 2?2.64

6226.16 7.68 294.49 180.83 125.3t 23 18 38 5226.2 20.55 273,60

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

$GT 829,g $GR 669.2 SG3 689.2 ST 16.5 SR 31.0 $8 21.S

RRT -,0583 RRF .4100 RTF -.1253 CRT .6187 CR8 -.g838 CST -.SS28

SGB 1066.1 R23 -.3880 R13 .1670 LSA 3g.0 NSA 12.6 SSA 3.1

SG1 832.S SG2 666.0 THA 172.48 ELI 32.9 EL2 12.2 ALF 68.?S
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE JUM S 1971

HELIOCENTRIC CONIC

RL 151.84LAL .00

RP 209.66 LAP -1,19

RC 106,958 GL -|1,19

PLANETC_ENTRIC CONIC

C3 12.198 VML 3.493

LNCH AZMTH LNCM TIRE

50,00 13 25 96

SO.DO 14 46 32

70.00 IE 33 4Y

80.00 19 99 28

94.02 2O 3R 2

100.00 21 42 20

110.00 Zt 33 14

FLIGHT TIN[ 146,00 ARRIVAL OAT[ MOV I 1911

OI6TANCE 346,057 EARTH TO NARi

LOL 2lS.gl Vb $2.21§ GAL 3.89 AZL 91,29 NCA 1|2,55 $MA Ill.IS [CC ,lllll INC 1.2931 Vl 21.342

LOP 9.13 VP 23.S?S GAP 9,10 AZP 69,50 TAL 23.85 TAP 136.40 RCA 149.t9 APO 224.01 V2 2i.l$O

GP -I,IA ZAL S5,6T ZAP 130,62 ET9 |t4,62 ZAE !71.35 [T[ 216,15 ZA C 94.15 ETC 279.10 LVI -15,1l

OLA -28,65 RAL 3|?,5T RAO 6639.2 VEL |1.501 PTM R.55 VHP 3.TiI DPA "2|.R5 RAP 325,13 ECC 1,2DO?

L-I TINE INJ LAT INJ LONG INJ AT ASC INJ A2MTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2422,?3 -3,53 63,16 1?1,04 13/,48 14 6 19 1422.7 14.19 4?.23

2206.31 l.Tt _6.86 !76.08 150.27 15 23 21 1208.3 IT.4S 30.38

1892.88 1.62 27,75 180,51 123.39 17 5 20 692.9 20,53 6.8?

143R,58 14.49 357,16 184.53 116,40 19 23 24 436.6 24.12 333.91

1126.24 19.72 338,66 186.96 111,50 20 54 49 126.2 26°65 311.78

619t,09 |4,49 296,43 164,53 |I6.40 23 25 39 5199.1 24.12 2?3.19

6227,73 7,62 294.56 160.51 125.39 23 17 1 522?,? 20.53 275.?0

DIFFERENTIAL CCRR[CTION8

TOE -.1463 TRA -.4236 TC3 .0412 BAU .0438

RDE -.3750 RRA .2063 RCS ".2655 FAU .16679

FDE -.7923 FRA .2940 FC-II.6376 BSP 658

60[ .4025 ERA .4367 BE3 .266? FSP II?5

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 829.4 SGR 672,7 $03 724,8 ST I6,g SR 30.9 68 21,S

RRT -.0281 RRF .4329 RTF -.0522 CRT ,6586 CR6 -.963? CST -.6044

SGB 1067.9 R23 -.4262 RI5 ,0752 LSA 39.4 HSA 12.6 99A S.1

SG1 850,1 6G2 671.9 THA 176.21 ELI 35.! EL2 12.2 ALF 67.55

LAUNCH DATE JUN 8 197| PLIGHT TIME 148.00 ARRIVAL DATE NOV 3 1971

HELIOCENTRIC CCNIC

RL 151.84 LAL .OD

RP 209.87 LAP -1.16

RC 109.028 GL -11,86

PLANETOCENTRIC CONIC

C3 12.026 VHL 3.488

LNCH AZHTH LNCN TIME

50.00 I3 25 8

60.00 14 48 26

70.00 16 32 4

80.00 18 55 32

84.69 20 41 22

100.00 21 38 24

$10.00 2I 31 50

DISTANCE 352.205 EARTH TO MARS

LOL 256.58 VL 32.196 GAL 3.87 AZL 91.2? HCA !15.78 IMA 186.52 ECC .19743 INC 1.2716 Vl 29.542

LOP 10,36 VP 23.520 GAP 8.85 AZP 89.49 TAL 23.87 TAP 137.65 RCA 149.70 APO 223.35 V2 26,124

GP -5.82 ZAL 55.66 ZAP 128.94 ETS 184.73 ZAE 169.63 ETE 211.80 ZAC 94.06 ETC 277.97 LVI -12.82

DLA "28.73 RAL 317,54 RAD 6639.1 VEL 1|.494 PTH 6.54 VHP 3.705 DPA -22.23 RAP 324.54 [CC 1,1979

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2422.52 "3.52 63.15 170.83 137.48 14 5 31 1422.5 14.79 47.22

2208.92 1.68 46.91 175.83 130.27 15 22 15 1208.9 17.44 30.41

1895.29 7.53 27.88 180.22 123.4! 17 3 39 895.3 20.45 7.02

1445.96 14.20 357.71 184.14 116.54 19 19 38 446.0 25.92 334.53

1105.60 19.72 335.16 186.69 111.33 20 59 48 105.6 26.78 310.25

6208.47 14.20 296.98 184.14 116.54 23 21 52 5208,5 23.92 273.6|

6230.14 ?.53 294.70 180.22 125.41 23 15 21 '5250.1 20.45 273.84

DIFFERENT I AL CORRECTION6 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1533 TRA -.4213 TC3 -.0515 BAU .046| SGT $34.1 9GR 676.6 SO3 760.9 ST 17.4 SR 30.0 S$ 22.2

ROE -.3713 RRA .1056 RE3 -.2948 FAU .17393 RRT .0085 RRF .4561RTF .0270 CRT .6588 CR9 -.9839 CST -.6259

FDE -.81?2 FRA .3036 FC-12.5204 RSP 617 SGB 1074.0 R23 .4554 RI3 .0345 LIA 39.7 NSA 12.6 98A 3.2

ROE .40/7 BRA .4344 BE3 .2993 FIP 1241 $0l 834.1 SO2 676.5 THA 1.|6 ELI 33.2 EL2 12.1ALF 66.2?

LAUNCH DATE JUN 6 197! FLIGHT TIME 150.00 ARRIVAL DATE NOV S 1971

HELIOCENTRIC CONIC DISTANCE 356.361 EARTH TO MARS

RL 151.84 LAL ,00 LOL 258.58 VL 32.179 GAL 3.85 AZL 91.25 HCA 1|5.01SMA 186.23 ECC .19609 INC !.2497 V! 29.342

RP 210,|0 LAP -1.|3 LOP 11.59 VP 23.467 GAP 9.61 AZP 89,47 TAL 23.86 TAP 138.87 RCA 149.?1 APO 222.75 V2 26.098

RC !11.121GL -11.73 GP -6.00 ZAL 55.68 ZAP 127.04 £T$ 184.53 ZAE 168.22 [TE 208.44 ZAC 93.9? ETC 277.83 LVI -I2,47

PLANETOCENTRIC CONIC

C3 I1.863 VHL 3.444 DLA -28.60 RAL 517.55 RAD 6639.0 VEL 11.487 PTH 6.54 VHP 5.619 DPA -22.62 RAP 323.91ECC 1.1952

LNCH AZHTH LNCH TIM( L*I TIME INJ LAT INJ LONG INJ RT A3C |NJ AZNTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

50.00 13 24 22 2422.80 -3.53 63.16 170.65 137.48 14 4 44 1422.8 14.77 47,23

60.00 14 44 18 2210.13 !.63 48.97 175.61 130.27 15 21 9 1210.l 17.39 50.48

70.00 16 30 18 1898.48 7.41 28.05 179.95 123.44 17 I 5S 898.5 20.35 7.21

80.00 18 51 27 1456.37 13.89 358.32 183.77 Ill,TO 19 15 45 456.4 23.69 335.22

85.57 20 48 36 I079.31 I9.70 333.22 186.46 111.16 21 6 35 79.3 26.69 308.30

100.00 21 54 Ig 9218.89 13.89 297.59 183.77 118.70 23 17 57 5218.g 23.89 274.50

110.00 2! 29 43 6233.34 7.41 2g4.87 179.95 I23.44 23 |3 36 5233.3 20,35 2?4.03

OIFFCREHTIAL CC_RECTION3 NID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T0[ -.1578 TRA -.4181TC5 -.1437 BAU .056R SGT 836.8 SGR 681.4 $03 799.1 ST I?.? 5R 30.7 39 22.9

ROE -.3879 RRA .104| RE3 -.3269 FAU .ISl4R RRT .0429 RRF ,480T flTF ._IR CRT .8747 CR8 -.9i36 El! -,44||

FOE -.84?4 FRA .3051 FC-13,2433 BIP 577 8GB 1079.2 R23 ,4649 RI3 ,1480 LSA 40.0 MSA 12,5 5RA 3.E

ROE .4003 ERA .429I BE3 .3966 FSP 1296 SOl $38,6 902 6?9.2 THA 6.37 ELI 33.4 EL2 12,0 ALF 99.41

LAUNCH DATE JUN 8 |97I PLIGHT TIME 152.00 ARRIVAL 0AT2 NOV ? IRTI

OIITANCE 360.525 EARTH TO MARl

LOL 256.58 VL 52.163 GAL 3.82 AZL 91.25 HCA 116.24 |HA Ill.iT [CC ,19487 INC 1,2273 Vl 29,342

LOP 12.62 VP |3,416 GAP 8.37 AZP 89,41 TAL 25.83 TAP |40.07 RCA 149,75 APO 222,2| V2 2R.071

GP -$,|9 ZAL 59,?2 ZAF 125.11ET$ 184.35 ZAE 186.54 IT( 2O5,RO ZAC 93.68 2TC 2T?.SR LVi -12,10

HELIOCENTRIC CONIC

RL Ill,S4 LAL .00

RP 210,33 LAP "1,1D

RC 115.239 GL -11,59

PLANETOCENTRIC CONIC

C3 !!.708 VHL 3*422

LNCM AZMTH LNCH TIME

50,00 13 23 3R

60.00 14 43 II

TO.DO 16 26 25

60.D0 18 4? 14

89,83 20 59 |!

100,00 21 30 6

110.00 21 2? 61

OLA -29.44 RAL 317,56 RAO 6658,9 VEL !1.480 PTH 6.55 VHP 3.541 OPA -23.02

L-I T|NE INJ LAT INJ LONG INJ RT A3C |NJ AZNTH INJ TIME PO CIT TIM

2423,58 -3,5? R3,20 170.50 137,4? 14 4 ! 1425.6

2211.93 1.55 49.06 175,42 130.28 15 20 3 1211.9

1902.46 ?,26 28.26 179.72 123.47 17 0 7 g02.5

1497.74 13,54 358,98 183,42 116,87 Ig 11 42 46?,?

1042.65 19.67 330.52 186,26 !10,97 21 16 33 42.6

6230.25 13.54 298.26 IR3.42 116.87 23 13 56 5230,3

623?.32 7,26 295.09 179.72 123.47 23 11 49 5237.3

OIFFERENTIAL CCRRECTION$

TDE -.1665 TRA -.4170 TC3 -.2634 IAU .069?

ROE -.3636 RRA .1044 RC3 -.35?4 FAU ,18829

FDE -.8594 FRA .52?2 FC-13.9200 BIP 5g6

BDE .4008 ORA .42g8 BC3 .4452 FSP 1372

RAP 325.29 [CC 1.1927

INJ 2 LAT INJ 2 LONG

14,74 47,27

1?,32 30.$T

20.22 ?.45

23.44 335.9?

26.58 305.59

23.44 2?5.25

20,22 2?4*2?

CRBIT DETERMINATION ACCURACY

8T 18,S SR 30,6 83 22.S

CRT ,6676 CR6 -.g829 CRT -,0647

LIA 40.2 MIA 12.6 SIA 3.3

ELI 33.6 EL2 12.0 ALF 63.$2

NID-COUR$E EXECUTION ACCURACY

$GT 852.0 30R 665.? $03 R34,1

RRT .OgST RRF .5031 RTF ,!972

SGB 1101,5 R25 ,4488 R13 .2713

SG! 868.6 SG2 6?6,9 THA 11.57
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JPL TM 33-1OO EARTH'MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUN 9 1971

HELIOCENTRIC CQNIC

RL 151.84 LAL .DO

RP 210.57 LAP -1.07

RC 115.360 6L -||.44

PLAMETOCENTRIC CONIC

C3 11.500 YHL 3.400

LNCN AZMTN LNCH TIN[

SO.00 15 22 55

80.00 IA 42 3

70.00 16 2D 30

80.00 18 42 57

90.00 21 lg 5?

100.00 21 25 49

110.00 21 25 56

FLIGHT TIME 154.00 ARRIVAL DATE NOV I II71

DISTANCE 364.891 EARTH TO MAR|

LOL 25S.58 VL 32.149 6AL 3.80 AZL 91.20 HCA 117.4t 8MA |85°75 ECC .|93?5 INC 1.204D Vl 29,342

LOP 14.04 VP 23.368 GAP 8.13 kZP 89.44 TAL 25.79 TAP 14|.24 RCA 149.75 APO 221.72 V2 26.044

GP -S.3l ZAL 55.D0 ZAP 123.15 ITS 184.12 ZAE 164.81 ET[ 203.D5 ZAC 93.79 ETC 277.53 LVI -11.?Z

DLA "26.2? RAL 317.D1 RAD 8838.8 V[L tl.474 PTH 6.52 VHP 3.489 DPA -25,44 RAP 322.58 ECC t,190D

L'I TIME IMJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

2424.83 -3.64 63.25 170.38 13?.47 14 3 20 1424.8 14.68 47.32

2214,30 1.45 49.1? 175.20 150.28 1S 18 38 1214.3 17.22 50.70

190?.17 ?.08 28,91 179.50 123.50 16 58 17 9D?.2 20.07 7.73

1479.8? 13.10 359,69 183.10 11?.04 19 ? 37 4?9.9 23.17 338.7?

6261.43 19.15 303.15 185.89 I11.22 23 4 18 5261.4 26.22 270.35

6242.38 13.16 298.96 183.10 117.04 23 9 52 5242.4 23.17 276.05

6242.03 ?.08 295.34 179,50 123.50 23 g 58 5242.0 20.07 274.55

DIFFERENT IAL CCRRECTIOND

TD£ -.1772 TRA -.4156 TC3 -.3886 BAU .0851

ROE -.3596 RRA .1042 RE3 -.3902 FAU .|9524

FOE -.8749 FRA .3452 FC-14.6216 8$P 634

6DE .4009 BRA .4285 DC3 .3507 FSP 1440

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 889.6 SGR 690.9 SG3 870.3 ST 19.1 SR 50.4 66 22.7

RRT .1505 RRF .5264 RTF .2837 CRT .7163 CRS -.9824 CST -.6617

SOB 1126.3 R23 .4230 R13 .3?53 LSA 40.5 NSA 12.? SSA 3.3

SGI 903.6 862 672.4 THA 15.25 ELI 33.9 EL2 12.0 ALF 81.98

LAUNCH DATE JUN 8 1971 FLIGHT TIME 156.00 ARRIVAL DATE NOV 11 1971

HELIOCENTRIC CCNIC

RL 151.84 LAb .00 LOL 256.58 VL

RP 210.82 LAP -1.04 LOP 15.26 VP

RC 117.545 GL -11.25 GP -6.57 ZAL

PLANETOCENTflIC CONIC

C3 !1.419 VHL 3.379

LNCH AZHTH LNCH TINE

50.00 13 22 14

60.00 14 40 55

70.00 16 24 31

80.00 18 38 37

90.00 20 57 8

100.00 21 21 29

110.00 21 23 57

DIFFERENTIAL CCRRECTION_

TOE -.1861TR4 -.4139 TC3 -.3207 BAU .1025

ROE -.3554 RRA .1041RC3 -.4242 FAU .20219

FD( -.8878 FRA .3643 FC-15.32g2 DSP 704

608 .4011BRA .4268 6C3 .8716 FSP 1506

DISTANCE 368.864 EARTH TO MARS

32.137 GAL 3.7? AZL 91.18 HCA 118.68 SNA 185.53 ECC .19273 INC 1.1815 Vl 29.342

23.317 GAP 7.90 kIP 89.43 TAL 23.70 TAP 142.38 RCA 149.77 APO 221.28 V2 26.015

55.90 ZAP 121.18 ET6 183.91 ZAE 163.02 ETE 201.86 ZAC 93.70 ETC 277.37 LVI -11.33

DLA -28.06 RAL 317.70 RAO 6638.8 VEL 11.461 PTH 6.52 VHP 3.400 DPA -23.86 RAP 321.87 [CC 1.1678

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

2426.53 -3.72 63.32 170.29 137.47 14 2 41 1426.5 14.59 47.40

2217.22 1.32 4g.31 175.13 130.28 15 17 53 1217.2 17.10 30.85

1812.59 6.88 28.80 179.32 123.54 16 56 23 912.6 19.90 8.05

1492.68 12.77 .43 182.82 117.22 19 3 30 492.7 22.88 537.61

1045.98 1?.30 329.76 185.00 112.73 21 |4 34 46.0 25.17 305.50

6255.19 12,77 299.71 182.62 11?.22 23 S 44 5255.2 22.88 276.89

6247.45 6.88 295.62 179.32 123.54 23 8 4 5247.4 19.90 274.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT g25.3 SGR 696.6 SO3 906.5 ST 19.8 6R 30.3 S6 22.8

RRT .2046 RRF .5496 RTF .3671 CRT .7339 CRS -.9817 CST -.6973

SOB !158.2 R23 .3926 R13 .4643 LSA 40.7 MSA 12.7 SSA 3.4

SOl 947.7 $62 665.7 THA 17.71 ELI 34.2 EL2 11.9 ALF 60.43

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CC_IC

RL 151.84 LAL .00

RP 211.O7 LAP -1.00

RC ||9.734 GL -11.12

PLANETC_ENTRIC CONIC

C5 11.283 VHL 3.359

LNCH AZNTH LNCH TIME

50.00 13 21 35

60.00 14 39 47

70.00 16 22 29

80.00 18 34 16

g0.00 20 45 2

100.00 2| 17 7

t10.O0 21 21 55

FLIGHT TINE 158.00 ARRIVAL DATE NOV 13 lgTl

DISTANCE 373.043 EARTH TO MARS

LOL 258.58 VL 32.128 GAL 3.74 AZL 91.16 HCA 119.90 6MA 185.34 [CC .1g181 INC 1.1578 Vl 29.342

LOP 16.48 VP 23.270 GAP 7.68 AZP 89.42 TAL 23.61 TAP 143.51 RCA 14g,79 APO 220.90 V2 25.986

GP -6.77 ZAL 56.03 ZAP 119.20 ETS 183.69 ZAE 161.19 ETE 200.35 ZAC 93.60 [TC 277.29 LV! -10.63

DLA -27.88 RAL 317.81RAD 6638.7 VEL 11.462 PTH 6.51VHP 3.357 DPA -24.28 RAP 321,13 ECC 1.1857

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2428.70 -3.83 63.41 170.23 137.46 14 2 4 1428.7 14.4g 47.50

2220.69 1.17 49.47 1?5.03 150.29 15 16 48 1220.7 16.96 31,03

1918.69 6.65 29,12 179.15 123.58 16 54 27 918.7 19.70 8.41

1506.09 12.35 1.21 182.55 117.40 18 59 22 506.1 22.57 338.49

1084.35 16.27 332.11 184.48 113.45 21 3 ? 84.3 24.54 306.14

8268.61 t2.35 300.48 182.55 117.40 23 1 36 5268.6 22.57 R77.76

6253.55 6.65 295.95 179.15 123.58 23 6 8 5253.6 Ig. TO 275.24

DIFFERENT |AL C(_qRECTION8

TD£ -.1948 TRA -.4119 TC3 -.8613 DAU .1215

ROE ".3511 RRA .1040 RC3 ".4594 FAU .20904

FDE -.89?5 FRA .3850 FC-16.0394 |DR 807

DOE .4015 ERA .4249 DC3 .$052 FSP 1570

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SAT 969.4 S_ 703.0 363 942.5 8T 20.5 DR 30.1 S$ 22.8

RRT .2591 RflF .972T RTF .;.50 CAT .7901CR| -.VBU9 CRY -.7111

560 1197,4 R23 .3624 RI3 ,5394 LSA 40.9 MDA 12.7 Ill 3.4

SGt 1000.6 SG2 657.9 THA 19.20 ELI 34.4 EL2 11.8 ALF 58.90

LAUNCH DATE JUN 8 1971 FLIGHT TIME 160.00 ARRIVAL DATE NOV 15 tSTl

HELIOCENTRIC CO_4IC DISTANCE 377.228 EARTH TO MAR8

RL 151.84 LAL .DO LOL 856.58 VL 3_.11D GAL 3.71AZL 91.13 HCA 121.12 8NA 165,19 ECC .1909? INC 1.133D Vl 2R.34R

RP 211.53 LAP -,g? LOP 17.70 VP 23.224 GAP ?.46 AZP 89.41 TAL 25.49 TAP 144.90 RCA 149.92 APO 220.55 V2 25.95?

RC 121.945 6L -10.94 GP -6.96 ZAL 56.19 ZAP 117.15 ET3 185.46 ZA( 159.52 ETE 199.04 ZAC 93.51 [TC 277.05 LVl -10.52

PLANETOCENTNIC CONIC

C3 !1.153 VHL 3.340 OLA -2?,li RAL 317.94 RAD 1638.5 VEL 1|.450 PTH 6,51VHP 5.2?9 DPA -24.72 RAP 320.36 ECC 1,185i

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LON6

50.00 13 20 57 2431.31 -3.98 83.52 170,19 137,45 14 I 28 1431.3 14.36 47.62

60.00 14 38 38 2224.08 .DD 49.67 174,94 130,29 15 IS 43 1224.? 16,79 31,24

70,00 16 20 23 1925.44 6.39 29.48 17g.02 123.62 16 52 29 g2S.A 1g.48 8.81

80.00 18 2g $3 1520.03 11.gl 2,01 182.32 11?,58 18 53 13 520.0 22.24 339.39

go.o0 20 35 20 1113.48 15.42 334,00 I04,06 114.00 20 $3 56 115,5 24.00 310,25

100.00 21 12 45 6282.54 11.gl 301.28 182.32 117.50 22 5? 26 5282.5 22.24 278.67

110,00 21 19 50 6260.30 6,39 296,30 179.02 123.62 23 4 10 5260.3 19,48 275,64

DIFFERENTIAL CCIRRECTION$ MID-COURSE EXECUTI_ ACCURACY ORBIT DETERNINAT|ON ACCURACY

TO( -.2015 TRA -.4076 TC5 -.8030 DAU .1409 SAT 1015.4 3DR ?ID,? 503 990.0 3T 21.0 SR 29.g SS 23.0

RDE -.3471RRA .1036 RC3 -.4971FAU ,2161? RRT ,3123 RRF .5968 RTF .5173 CRT *7636 CRS -.g807 CST -.?260

FDE -.9167 FRA .3943 FC-16,?791B6P 95| 6GB 1239.4 R23 .3318 R13 .6061 LSA 41.1NSA 12.G 68A 3.4

BOE .4013 8RA .4206 BE3 ,9452 F3P 1621 $61 1055.7 SG2 649.4 THA 20.31 ELI 34.6 EL2 11.7 ALF 5?.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 6 1975

N[LIO(EMTRIC CONIC

RL t51.84 LAL .OO

RP E11,60 LAP ",94

RC 124,177 GL -10.T5

PLAHETOCENTRIC CONIC

C3 11.029 VHL 3.325

LNCH AZMTH LNCN TIH(

50.00 13 2O RI

GO.DO 14 S? 29

70.00 19 18 16

80.00 18 25 30

90.00 20 26 50

100.00 21 8 22

110.00 21 17 42

PLIGHT TIN( tIE.DO ARRIVAL DATE NOV I1 tl?!

DISTANCE 381.412

L_. 2|1,56 VL )tolOl GAL ).11 AZL it,It HCA lEE.33 8HA

LOP II,ll VP 23.178 GAP T,25 AZP 11.41 TAL 23.$5 TAP

GP -?.16 ZAL 5G,37 EAR tl5,1l ETS 183,22 ZAE 157,41 ETE

EARTH TO NAil

lS5oOl ECC .19021 IHC l,lDll V$ R9.342

14§,66 RCA 149°6S APO 220.25 VZ 25°929

197,91 ZAC 93.41 ETC 274°08 LVI -lO.IO

DLA -2T.42 RAL }tO,tO RAD ISIS,! VEL I|,451 PTH S.GO VHP 3.Z25 DPA "25.15 RAP 319.ll ECC |.Ills

L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

2434.50 -4.11 S],S5 ITO.18 131.44 14 O 55 t454.4 34,21 47.15

2226.21 .Tg 49.88 174.89 130.E9 15 |4 38 12E9.2 $S.ll 31,40

1932.86 G.12 29,3? 178,91 123,S7 I6 SO 28 93E.9 19.24 9.25

1534.51 11.45 E.84 tS2.tl 11T,76 II 51 5 534,5 21,99 340.35

1143,26 14,64 335.67 183,72 154.47 20 45 53 143.3 23.46 312.1R

1008.98 11.45 324.21 $82.11 117.75 2i 23 11 9,0 21.89 301.49

6267.71 S.12 296.69 178.91 125.67 23 2 lO 5267.7 19.24 276.00

ONBIT DETERMINATION ACCURACY

ST 22.0 6R 29.9 $8 22.l

CRT .7794 CRS -.9787 CST -.733l

LSA 41.1 MSA 12.6 654 3.5

ELl 35.0 EL2 31.7 ALF 55.69

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TDC -.2157 TRA -.4087 TC3 -.9739 DAU .1639 SOT 1089.5 SGR ?16.7 693 1011.2

ROE -.3418 RRA .1045 RC3 -.5319 FAU .22169 RRT .3650 RRF .317| RTF ,5604

FDE -.9023 FRA .4347 FC-17.4586 BSP 1082 SGB 1304,$ R23 .3OLD R13 ,6564

ODE .4030 BRA .4218 BC3 1.1115 FSP 1699 fiG1 $136.4 692 639.8 THA 20.12

LAUNCH DATE JUN 6 1971 FLIGHT TIH£ 164.00

HELIOCENTRIC CONIC DISTANCE 385.603

RL 151.84 LAL .DO LOL 251.El VL 32.101GAL 3.64 AZL gl.O6 HCA 123.54 SMA

RP 211.87 LAP -.90 LOP 20,12 VP 23.134 GAP 7.04 AZP 89.40 TAL 23.19 TAP

RC 126.431 GL -10.5T ;P -7.37 ZAL $6.56 RAP 115.16 ET$ 182.98 ZA( 155.48 ETE

PLANETOCENTRIC CONIC

C3 10.909 VHL 3.303 DLA -2T.|T RAL 318.29 RAD 6638.5 VEL 11.445 PTH 6.50 VHP 3.$75 DPA -25.59 RAP 318.82 [CC $.1795

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO EST TIM INJ 2 LAT |NJ 2 LONG

50.00 13 19 46 2437.88 -4.29 63.80 170.19 137.43 14 O 24 1437.9 14.04 4?.91

GO.GO 14 38 IS 2234.26 .57 50.12 |74.86 130.30 15 13 33 1234.3 16.40 31.74

70.00 16 16 5 1940.88 5.81 30.29 178.82 123.71 16 46 26 940.9 18.97 9.72

80.00 18 23 8 1549.43 10.98 3.69 181.95 117.g4 16 46 58 549.4 21.53 341.28

90.00 20 I9 6 1169,00 13.91 337.20 183.42 114.87 20 38 35 169.0 22.98 313.84

100.00 21 4 0 1023.90 10.96 325.06 181.93 117.94 21 21 4 23.9 21.53 302.65

110.00 21 15 31 6275.74 5,81 297.12 178.82 123,71 23 0 ? 5275,7 18.97 276.55

DIFFERENTIAL CCRRECTIONI MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2230 TRA -.4068 TC3-1.14?O BAU .ISS? SOT $163.1SGR 724.3 $93 1044.0 ST 22.? SR 29.4 35 22.R

ROE -.3368 RRA .1050 RC3 -.5692 FAU ,22791 RRT .4136 RRF ,6385 RTF .6357 CRT .7921CR6 -.9770 CST -.7404

FDE -.8978 FRA .4855 FC-18,0873 8SP 1249 SGB 1370.2 R2S .2872 R13 .7013 LSA 41.2 MSA 12.G SSA 3.5

8DE .4039 ERA .42011C3 1,2804 FSP I?GO SOl 1216.5 SG2 630.5 THA 20.04 ELI 35.3 EL2 11.5 ALF S4.0G

LAUNCH DATE JUN 8 1971 FLIGHT TIME: 166.00 ARRIVAL DATE NOV 21 1971

HELIOCENTRIC CCNIC DISTANCE 389.796 EARTH TO MARl

RL 151.84 LAL .00 LOL 256.50 VL 32.095 GAL 3.60 AZL 91.06 HCA 124.74 SMA 184.84 ECC ,18094 INC 1.0574 Vt 29.342

RP 212.14 LAP -.87 LOP 21.32 VP 23.091 GAP 6.84 AZP 89.40 TAL 23.01 TAP 147.76 RCA 149.92 APO 219.77 V2 25.864

RC 128.708 GL 010.37 GP -7.57 ZAL 56.$2 ZAP 111.14 ETS 182.73 ZAE 153.53 ETE 1g6.0$ ZAC 93.20 ETC 276.50 LVI -9.24

PLANETOCCNTRIC CONIC

C3 10.793 VNL 3.285 DLA -26.90 RAL 510.50 RAD 6635.4 VEL 11.440 PTH 6.49 VHP 3.130 DPA -26.03 RAP 318.02 ECC 1.1779

ARRZVAL DATE NOV 19 19?1

EARTH TO MARl

184.94 ECC .10954 INC 1.0835 Vt 29.34R

146.73 RCA 149.88 APO 219.99 V2 26.896

196.91 ZAC 93.30 ETC 279,G8 LV! -9.87

LNCH 4ZNTH LNCH TIME L-I TIM( INJ LAT

50.00 13 19 11 2441.83 -4.49

60.00 14 33 8 2239.82 .32

TO.GO 16 13 52 1949.55 5.49

80.00 18 16 45 1564.78 10,48

go.o0 20 lI 55 1193.47 13.21

tOO.00 20 59 38 1039.25 10.48

110.00 21 13 18 6204.37 5.49

DIFFERENTIAL CCIIRECTIONI

TOE -.2322 TRA -.404? TC3-I.3274 6AU .2lOS

ROE ".3314 RR4 °I03T RC3 -,SO?O FAU .23355

FO[ -.8871 FRA .4994 FC'14.?332 BSP 1430

DOE .4048 ERA .4103 BC3 1.459T FSP 1815

LAUNCH DATE JUN 8 1871

NELIOCENTRIC CONIC

RL 151.04 LAL .O0 LQL EGS.S8 VL

RP 212.46 LAP -,63 LOP 22.53 VP

RC IS0.999 GL -1D.15 GP -7.7? ZAL

PLANETOCENTRIC C_41C

C3 10.802 VHL 3.264

LNCH AZMTH LHCH TIME

50.00 I3 IG 38

8O,O0 14 36 5?

?O,OO 1t 11 37

80.00 18 12 28

90.00 20 5 8

tOO,OO 20 55 10

110.00 21 11 3

DIFFERENT IAL C¢iqRECTIONI

TOE -.2412 TRA -.4024 TCS-1.51?G BAU .2355

ROE -.32G2 NRA .lOG5 RC3 -.6454 FAU .23883

FOE -.8749 FRA .332T FC-19.3571 DSP 1624

BDE .4057 ERA .4163 BC3 1.6491FSP 1874

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

63.96 170.23 137.41 13 59 53 1441.8 13.64 48.00

50.39 174.85 130.30 15 12 28 1239.8 $6.17 32.03

30.75 178.75 123.76 16 46 22 949.5 18.69 10.23

4.37 181,?8 $$8,12 18 42 3| 364.8 21.15 342.2T

338.65 103.17 $15,24 20 35 46 $93.5 22.49 3tS.4T

326.94 181.?S 111.12 21 tS 58 39.3 2t.tS 303.83

29?,57 I?B.?5 123.?G 22 5S 3 5284,4 $S.89 27?.0S

N]O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1245.4 SGR ?32.3 363 1075.2 ST 23.5 SR 29.t S| 21,8

RRT .4388 RRF .835| RTF *_#33 CRT ,8055 CRS ".1748 CSI "*Y451

8GB 1444,7 R23 ,218E Rt3 .T391 LSA 45,2 NSA 12,4 IIA 3oS

SGI 1304,3 $G2 621,3 THA 19.79 ELI 35.S EL2 11,4 ALP 52,45

FLIGHT TIME IG4.00 ARRIVAL DATE NOV 23 19TI

32.091 GAL 29.342

23.045 GAP 26.$32

S?,08 ZAP 109.$2 ETS 162.47 ZAE 151.55 ETE 195.E0 ZAC 93.09 (TC 2TG.35 LVi -S.SO

DISTANCE 393.BII

5.56 AZL

6.64 AZP

EARTH TO HAR|

11.03 HCA I25.95 SMA 114.TT ECC .18640 INC t.030S Vl

89.40 TAL 22,82 TAP |41,?R RCA 149.16 APO 218,56 V2

OLA -26.61 RAL 318.T4 RAO 9638.4 VEL 11.436 PTH

L-I TIM( INJ LAT INJ LONG INJ RT ASC

2446,22 -4.?$ 64,15 I70,30 $3?.40 $3 59 24

2245,89 ,OI 50.65 174.1T 130.30 15 $1 E3

1958.73 5.$4 31,23 STS.?I 123.81 16 44 tS

$580,35 9,98 5.46 $61.65 !18.29 18 36 46

1217.11 IR,52 340,03 $12,gl II3.S? 20 23 25

1055,02 9.96 3R6.83 16|,65 119.29 21 12 53

1005.53 S.14 320,15 176,TI $23,$1 25 2? 45

MID-COURSE EXECUTION AccuRACY

SGT 1336,2 SGR ?40.? SG3 1104.9

RRT .500? RRF .6?92 RTF .?242

SOB 1327.7 R23 .2515 R$3 .?714

$61 1399.8 SO2 652.0 THA 1g.36

6,45 VHP 3,089 DPA -26.46 RAP 317.21 ECC 1.1756

INJ AZMTH INJ TIME PO ClT TIM INJ 2 LAT INJ 2 LONG

144G.2 13,63 41.25

1243.9 $5,92 32.33

958.? 11.38 10.77

560.6 20.T5 $43.2?

25?*$ 21.99 317.02

33.0 20.?S 304.64

3.6 IS,36 299.89

ORBIT OETERNINATION ACCURACY

ST 24,3 3R 28.8 SS 21.5

CRT .8136 CR6 ".g726 CST -.7488

LIA 41.2 MSA 12.8 S$A 3.8

ELI 35,9 EL2 11.3 ALF 50.93

ITT4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE JUM D 1871

flELIOCENTR|C CONIC

RL 131,$4 LAL .DO

RP 212,?2 LAP -,80

RC 133.312 GL -9.93

PLANETO¢ENTRI¢ CONIC

CS IO.IT4 VHL 3.252

LNCM AZHTH LNCN TIME

5O.OO 13 18 S

IO,O0 14 32 44

?O.O0 IS g ID

80.00 18 8 G

90.00 19 $8 39

100.00 20 50 58

110.00 21 8 45

LOL ZS8.SD VL 38.08? GAL

LOP 23.?3 VP 23.00? GAP 1.45 AZP $9.39 TAL 22.60 TAP |49.?S RCA 149.99

GP -?.98 ZAL 5?,36 ZAP |07,10 ETS IS2.20 ZAE |49.5? ETE 194,48 ZAC 92.93

DLA -26.30 RAL 316.99 RAO Ii36.3 V[L 1|.431 PTH 1.4D VMP 3.033 DPA -26.90

L-[ TIME [NJ LAT INJ LONG INJ RT AIC INJ AZMTM |NJ TIN[ PO CST TIM

2481.03 "4.95 14,35 170.38 137.38 13 56 56 1451.0

2252.46 ".23 SO,g9 l?4.g! 13O.3O IS 10 l? 1252.5

1968.54 4.?? 31.?5 178.8g 123.86 16 42 ? 988.5

IS96.?3 g.4s D,3D 181.55 118.43 16 34 43 $96.7

1240.19 11.83 341.40 182.?9 lID.8? 20 19 20 240.2

1071.20 9.45 327.73 181.5§ 110.45 21 8 49 71.2

1015.36 4.?? 320.67 1?8.69 123,86 21 25 40 15.4

FLIGHT TIN( I?O.OO ARRIVAL DATE NOV 2l 1971

OIiTANCE 398.189 EARTH TO MAR1

3.52 AZL 91.00 HCA 127.15 8MA |84.71 [CC .18793 INC 1.0031 Vl 29.343

APO 819.42 VZ 23.?99

ETC 2?6.13 LVI "i,Si

RAP 316.40 ECC 1.1740

INJ 2 LAT INJ 2 LONG

I3.39 48.49

15.84 32.89

16.OD |1.34

20.33 344.29

21.49 318.53

20.33 305.66

18.06 300.26

DIFFERENT I AL CORRECTIONS

TOE -.2495 TRA -.3993 TC3-1.?142 BAU .2609

ROE -.3207 RRA ,1074 RC3 -°6846 FAU *24301

FDE -.8581 FRA .5684 FC'19.9615 08P 1832

DOE .4063 8RA .413? BC3 1,8458 FSP 1923

LAUNCH DATE JUN 8 lg?l

HELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 1432.7 SGR 749.7 803 /IS3.4 ST 25.0 8R 28.4 88 21.I

RRT .$392 RRF .6986 RTF .7588 CRT .8229 CRS -.9698 CST -.7501

SGB t617.0 R23 .2369 R13 .7986 LSA 41.2 NSA 12.8 8SA 3.7

SG! 1500.4 SG2 602.9 THA |8.92 ELI 36.2 ELI 11.2 ALF 4g.4?

FLIGHT TIME 172.00 ARRIVAL DATE NOV 27 !g71

DISTANCE 402.388 _ EARTH TO MARS

RL 151.84 LAL .00

RP 213.01 LAP -.76

RC 135.643 GL -9.69

PLAN[TOCENTRIC CONIC

C3 10.471 VHL 3.236

LNCH AZNTH LNCH TIME

50.00 13 17 33

60.00 14 31 31

70.00 16 6 58

80.00 18 3 47

go.o0 19 52 26

100.00 20 48 39

110.00 21 6 24

LOL 256.56 VL 32.085 GAL 3.48 AZL 90.97 HCA 128.34 SMA 184.67 ECC .18733 INC .9748 Vl 29.342

LOP 24.g2 VP 22.966 GAP 6,26 AZP 89.40 TAL 22.37 TAP 150.71 RCA 150.04 APO 21g.29 V2 25.766

GP -8.19 ZAL 57.67 ZAP 105,I0 ETS 181.93 ZAE 147.57 ETE 193.79 ZAC 92.86 ETC 275.94 LVI -7.91

DLA -25.97 RAL 319.2? RAD 6638.3 VEL 11.426 PTH 6.48 VHP 3.020 DPA -27.33 RAP 315.59 ECC 1.1723

L-I TIME [NJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

2456.33 -5.21 64.57 170.49 137.36 13 58 29 1456.3 13.13 48,73

2259.59 -.53 51.33 174.97 130.30 13 9 10 1259.6 15.35 33.08

1978.93 4.37 32.30 1?8.69 123.91 16 39 57 978.9 17.71 11.94

1613.32 D.91 7.32 181.47 118.61 18 30 40 613.3 19.90 345.33

1262.91 11.16 342.72 182.65 116.16 20 13 29 262,9 20.98 320.00

1087.79 8.91 328.68 181.47 118.61 21 4 46 87.8 19.90 306.?0

1025.75 4.37 321.21 178.69 123.91 21 23 30 25.7 17.71 300.86

DIFFERENTIAL CCRRECTION8

TOE -.2573 TRA -.3961 TC3-1.9190 BAU *2D?J

ROE -.3149 RRA .1084 RC3 -.724e FAU ,24850

FDE -.8367 FRA .6049 FC-20.5466 BSP 20§0

8DE .4D66 BRA .4107 Be3 2.0512 FSP 1966

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1535.7 SGR 759.2 SG3 1160,5 ST 25.7 SR 28.1 33 20.6

RRT .5746 RRF .7174 RTF .7882 CRT .8309 CR8 -.9662 CST -.74g2

SGB 1713.1 R23 ,2242 R13 .821D LSA 41.1 NSA 12.9 33A 3.7

$61 1606.9 862 393.8 THA 18,47 EL! 36.4 EL2 11.0 ALF 48.07

LAUNCH DATE JUN 8 1971 FLIGHT TIME 174.00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC

RL 151.84 LAL .00

RP 213.31 LAP -.73

RC 137.991GL -9.43

PLANETOCENTRIC CONIC

C3 I0.371VHL 3.220

LNCH AZNTH LNCH TIME

50.00 13 17 D

80.00 14 30 18

70.00 18 4 35

80.00 I? 59 28

go.oo |9 46 25

100.00 20 42 20

!10,00 21 4 1

DISTANCE 406.589 EARTH TO MARS

LOL 256.50 VL 32.083 GAL 3.44 AZL 90.95 HCA 129.54 $NA 184.64 [CC ,18718 1NC .9458 Vl 29.342

LOP 26.12 VP 22.g25 GAP 6.07 kip 89.40 TAL 22.12 TAP 131.65 RCA 150.08 APO 21g.20 V2 25.732

GP -8.40 ZAL 38.01 ZAP 103.10 ET8 101.64 ZAE 143.37 ETE |93.16 ZAC 92.74 ETC 275.76 LVI -7.46

DLA -23.62 RAL 319.57 RAD 6638.2 VEL 11.422 PTH 6.47 VHP 2.991 DPA -2?.76 RAP 314.78 ECC 1,1707

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2462.06 -S,3O 04,81 IT0.62 137.33 13 58 2 1462,1 12.85 48.98

2287.21 -.88 51.70 175.05 130.29 15 8 3 1267.2 15.03 33.45

1989.88 3.95 32.07 178.71 123.95 16 37 45 989.9 17.34 12.58

1630.30 8.36 8.27 181.41 118.77 IS 26 39 630,S 19.45 346.39

1203.41 10.48 344.02 182,54 116.42 20 ? 50 285.4 20.4? 321.45

!!04,77 8,36 329.64 18|.41 118.77 21 O 45 104.8 19,45 3OT.TI

1036.70 3.95 321.79 178,71 123.95 21 2t 18 36.7 17.34 301.30

DIFFERENT IAL CORRECTIONS

TOE ".2634 TRA -.3913 TC3-2.|274 BAU .313S

ROE -.3094 RRA .1086 RC3 -.76R4 FAU .25313

FOE -.8225 FRA .6295 FC-21.1314 DiP 2284

8DE ,4084 8RA .4062 6C3 2.2613 FSP lggl

LAUNCH DATE JUN 8 1971

HELIOCENTS1C CONIC

NID-COUR3E EXECUTION ACCURACT 0_31T DETERMINATION ACCUIACY

3GT 1641.2 3GR ??O.O SG3 1187.3 ST 26.2 DR 27.T lS 20.2

RRT .|081RRF .7361RTF ._,40 CRT .83A1CRI -.V485 el! -,_51_

3GB 1612.8 R23 .2113 RI3 .0431 LSA 41.1NSA 12.8 IDA 3.8

SGI 1116.0 302 584.6 THA 18.10 EL1 36.6 EL2 10.0 ALF 46.90

FLIGHT TIME ITD,O0 ARRIVAL DATE DEC I 19T1

DISTANCE 4tO,?9O EARTH TO MARS

RL 151.84 LAL .00

RP 213.81 LAP ".Dg

RC 140.356 GL -9.19

PLAMET_ENTRIC CONIC

C3 10.274 VNL 3.205

LNCH AZMTH LNCN TIME

90.00 13 18 28

80.00 14 28 19

70.00 16 2 g

80.00 17 35 10

90.00 19 40 33

100.00 20 38 2

110.00 21 1 36

DIFFERENTIAL CCRRECTIOND

TOE -.2727 TRA -.3897 TC3-2.3581 BAU .3421

ROE -.3Dig RRA ,1115 RC3 -.8018 FAU .25342

FDE -.7627 FRA .6997 FC-21.5239 BSP 2496

DOE .4068 8RA .4054 6C3 2.4906 FSP 2059

LCL 256,58 VL 32.002 GAL 3.39 AZL 90.92 HCA 150.72 DXk 184.63 ECC .16669 INC .9156 Vl 28.342

LOP 27.31 VP 22.885 GAP 5.69 AZP 69.40 TAL 21.85 TAP 152.50 RCk 150.12 APO 219.13 V2 25.897

GP -8.61ZAL 50.37 ZAP 101.12 ETA 181.35 ZAE 143.58 ETE 192.50 ZAC 92.61ETC 275.57 LVI -7.02

DLA -25.20 RAL 319.8D RAO 6D38.2 VEL 11.418 PTH

L-I TIME INJ LAT INJ LONG ]NJ RT ASC

2468.27 "S.81 63,0? 170.77 13T,30 13 5? 36

22?S.37 -1.24 52.09 175.16 130.28 15 6 55

2001,44 3.$1 33.48 178.?6 125.99 16 35 31

1647,72 ?.79 9.25 t81.3g 118.92 18 22 38

1307.83 9,7g 343.32 182.46 116.66 20 2 21

!122.20 7.?g 330.02 I01.3g 118.g2 20 56 44

1048.26 3.51 322.39 178.76 123.99 21 19 4

MID-COQR$E EXECUTION ACCURACY

8GT 1765.2 8GN 777,0 363 1203.g

RRT .6343 RRF *?509 RTF ,8317

$GB 1g28.? R23 .2066 RI3 .8389

8G1 1540.6 SG2 S76.1THA 17.33

6,47 VHP 2.903 DPA -26.19 RAP 313,98 [CC 1.1881

INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

1468.3 12.53 49.28

1275.4 14.69 33.8?

ID01.4 16,94 13,24

647.? 18.98 347.4?

307.8 lg.g4 322.88

|22.2 18.98 308.84

48.3 16.94 302.16

ORBIT DETERMINATION ACCURACY

ST 27.1 8R 27,2 38 IS.0

CRT .8438 CR6 -,9334 C8T -,7312

LSA 40.G MDA 12.9 $8A 3.8

ELI 36,8 EL2 10.7 ALF 45.18

1?78



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 6 1871

HELIOCENTRIC CONIC

RL 161.84 LAL .00

RP 213.92 LAP -.66

RE 142.739 GL -8,92

PLANETOCENTRIC CONIC

C3 10,180 VHL 3,19|

LNCN AZMTH LNCH TIME

50.00 13 iS 54

80.00 14 27 41

70,00 13 59 41

90.00 17 50 52

99,00 19 34 50

100,00 20 33 44

110,00 20 59 ?

FLIGHT Time 178,00 ARRIVAL DATE DEC S 1871

DISTANCE 414,992 EARTH TO MARl

LOt. 256,56 VL 32,002 GAL 3,35 AZL 9D.86 NCA 131,01 5mA 184,63 ECC ,16565 Imc ,0045 vl 21,342

LOP 20,49 vP 22,646 GAP S,TI AZP 89,41 TAL 21,57 TAP 153,48 RCA 150,17 APO 218,09 V2 23,882

GP -6,82 ZAL 58,75 ZAP 99,15 ETS 181,06 2AE 141,58 ETE 192,04 ZAC 92,48 EYE 2?5,39 LVI -6,57

DLA -24,67 RAL 320,23 RAD SS3B,l VEL 11,414 PTH 6,47 VHP 2,943 DPA -2R,SO RAP 315,19 ECC 1,1675

L-! T1NE ImJ LAT INJ LONG INJ RT ASC INJ AZmTH INJ Time PO CBT Tim INJ 2 LAT INJ 2 LONG

24?4,93 -6,15 65,36 170,94 137,27 13 57 9 1474,9 12,22 49,55

2264,05 -1,62 52,50 175,28 130,27 15 5 45 1204,0 14,32 34.32

2013,56 3.05 34.11 178,83 124.05 16 33 14 1013.6 16.53 13.94

1665.55 ?.20 10.24 181.38 !19.05 18 18 38 665.8 18.49 348.57

1330,26 9,11 346,61 182,40 116,89 19 57 0 330,3 19,40 324,31

1140.02 7.20 331.61 181,30 !19.05 20 52 44 140.0 18.49 309.94

1060,38 3,05 323.03 178,83 124,03 21 16 48 60,4 16.53 302.65

DIFFERENTIAL CORRECTIONS

TOE -.2787 TRA -.3855 TC3-2.5667 BAU .3702

HOE -.2950 RRA .1131 RE3 -.8410 FAU .25833

FOE -.7186 FRA .7452 FC-21.9695 BSP 2734

80E .4058 BRA ,4018 BC3 2.7199 F6P 2095

LAUNCH DATE JUN 8 1971

HELIOCENTR|¢ CONIC

RL 151.84 LAL .DO LOL 256.58 VL 32.083 GAL

RP 214.24 LAP -,82 LOP 29,67 VP 22,808 GAP

RC 145.138 GL -6.63 GP -9.04 ZAL 59.15 ZAP

PLANETOC£NTRIC CONIC

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1886,1 8DR 786,5 SG3 1223,0 ST 27,6 SR 26.7 SS 18,1

RRT .6607 RRF .7668 RTF .8487 CRT .8487 CRS -.9442 CST -.T167

SGB 2043.5 R23 .1994 R13 .8694 LSA 40.3 MSA 13.0 SSA 3.9

SGI 1963.2 SG2 567.2 TMA 16.85 ELI 36.9 EL2 10,6 ALF 43.66

FLIGHT TIME 180,00 ARRIVAL DATE DEC 3 1971

DISTANCE 419,195 EARTH TO MARS

3,30 AZL 90,85 HCA 133.09 3NA 184,64 ECC ,16646 INC ,8523 Vl 29,342

5,54 AZP 89.42 TAL 21.27 TAP 154,37 RCA 150.21 APO 219.07 V2 25,62?

97,22 ET3 180,75 ZAE 139,60 ETE 191,53 ZAC 92.34 ETC 275,21 LVI -8,12

C3 10.090 VHL 3.176 OLA -24.46 RAL 320.58 RAD 6638.1VEL 11.410 PTH 6.46 VHP 2.924 OPA -29.02 RAP 312.41ECC 1.1660

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 15 21 2482.08 -6.50 65.66 171.13 137.24 13 56 43 1482.1 11.87 49.86

GO.O0 14 26 20 2293.27 -2.03 52.94 175.42 130.26 15 4 33 1293.3 13.94 34.79

TO.O0 15 S? 9 2026.26 2.57 34.77 178.91 124.07 16 30 56 1026.3 16.09 14.66

80.00 17 46 34 1683.82 6.59 11.26 181.39 119.19 18 14 38 683.8 17.99 349.69

90.00 19 29 13 1352.75 8.41 347.89 182.38 117.10 19 51 46 352.7 18.85 325.72

100.00 20 29 26 1158.29 6.59 352.63 181.39 119.19 20 48 44 158.3 17.99 311.06

110.00 20 56 36 1073.08 2.57 323,69 178.91 124.07 21 14 29 73.1 16.09 303.56

DIFFERENTIAL CORRECTIONS

TOE -.2838 TRA -.3807 TC3-2.8215 BAU .3987

ROE -.2879 RRA .1147 RE3 -.8806 FAU .26076

FDE -.5721 FRA .7909 FC-22.3780 BSP 2975

80E .4042 8RA .3976 BC3 2,9558 FSP 2125

mID-COORSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2011,0 8GR 796.4 SG3 1240,1 ST 28.1 6R 26.2 IS 17.3

RRT .6849 RRF .7819 RTF .8633 CRT .8528 CRS -.9326 CST -.6960

SGB 2163.0 R23 .1932 R13 .8812 LSA 39.9 MSA 13.0 SSA 4.0

881 2089,7 3G2 558.5 THA 16,38 ELI 37.0 EL2 10,4 ALF 42.83

LAUNCH DATE JUN 8 1971 FLIGHT TIME 182.00 ARRIVAL DATE DEC ? 1971

HELIOCENTRIC CCNIC DISTANCE 423,397 EARTH TO MARS

RL 151.84 LAL .DO LOt. 256.58 VL 32.085 GAL 3.25 AZL 90.82 HCA 154.27 3mA 184.67 ECC .16631 INC .6190 Vl 29.342

RP 214.55 LAP -.59 LOP 30,05 VP 22,769 GAP 5,37 AZP 89,43 TAL 20,96 TAP 155,24 RCA 130,26 APO 219,07 V2 25,591

RC 147.555 GL -6.33 GP -9.26 ZAL 59.58 ZAP 93,30 £T9 180.44 ZAE 137.63 ST( 191.05 ZAC 92.20 ETC 275.04 LVI -5.66

PLANETOCENTRIC CONIC

C3 10.002

LNCH AZMTH

50.00

60.00

7D.OD

60.OO

90.00

lO0.O0

liD.SO

DIFFERENTIAL

TD[ -.2877 TRA ".375Z

ROE -,2804 RRA ,1166

FOE -.51?3 FRA .6439

60[ .401? ERA .3930

LAUNCH OAT[ JUN 8 1971

HELIOCENTRIC CONIC

RL 151.64 LAL ,00

RP 214.88 LAP -.55

RC 149.988 GL -8.01

PLANETOCENTflIC CONIC

C3 9.916 VHL 3.149

LNCH AZNTH LmCN TINS

50.00 13 14 9

80.00 14 23 31

70.00 15 51 56

60.00 1? 37 56

90,00 19 18 14

lOB.DO 20 20 48

IIO.DO 20 61 22

VHL 3.163 DLA -24.03 RAL 320.95 RAO 6638,0 VEL 11.406 PTM 6,46 VHP 2.909 OPA -29.42 RAP 311.65 ECC 1.1646

LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 14 45 2489.73 -6.89 65.98 171.34 137.19 13 56 13 1489.7 11.49 50.20

14 24 57 2303.05 -2,46 55.41 175.59 130.24 15 3 20 1303.1 13.52 35.28

15 34 34 2039.56 2.06 35.47 179.01 124.10 16 28 34 1039.6 15.63 15.41

17 42 18 1702.53 5.97 12.30 181.43 119.31 10 10 38 702.5 17.46 350.83

19 23 42 1375.38 7.71 349.18 182.37 117.29 19 46 37 375.4 18.28 327.14

20 25 8 1177.00 5.97 333.67 181.43 t19.31 20 44 45 177.0 17.46 312.20

2_ 54 I 1086,38 2.06 324.39 179.01 124.10 21 12 7 86.4 15.63 304.33

CCRREC7ION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TC3-3.0615 SAU ,4275 SGT 2159,0 3GR 006,2 SG3 1253,9 ST 28,5 6R 25,6 SS 16.3

RC3 -,9196 FAU ,26232 RRT ,7066 RRF ,7992 RTF ,_.,SR CRT .8530 CRi -.9150 CO! -,_i94

FC-22.7220 DSP 3224 $GB 2285,9 R23 ,1089 RI3 ,0907 LSA 39.4 NSA 13,0 6Sk 4,0

6C3 3,1966 FSP 2154 361 2216,0 562 550,0 THA 15,92 EL1 36,9 EL2 1D,2 ALF 41,40

FLIGHT TINS 184,00 ARRIVAL OATS DEC 9 1971

DiITANCE 427,S00 EARTH TO MARS

LOt. 256.58 VL 32,087 GAL 3,20 AZL 90,78 HCA 135,45 SNA IB4,?OECC ,18621 [NC .7843 Vl 29,342

LOP 32.03 VP 22,732 GAP 5,20 AZP 89,44 TAL 20,64 TAP 156,09 RCA 150,31 APO 219,10 V2 25,554

GP -9,48 ZAL $0,03 ZAP 93,42 ETS 180,12 ZAE 135,57 ETE 190,60 ZAC 92,04 ETC 274,07 LVI -5,23

DIFFERENTIAL CORRECTIONS

TD£ -,2g02 TRA -.3892 TC3"3.3064 6AU *4565

HOE -.2726 RRA ,1187 RC3 -.9592 FAU .26392

FDE -.5809 FRA .8900 FC-23,0379 68P 3477

BD[ ,3g82 8RA .3879 BC3 3,4426 FSP 2173

OLA -23,58 RAL 321,34 RAO $638,0 VEL 11,402 PTH 6.45 VHP 2,896 DPA -29,65 RAP 310,t2 ECC 1,1832

L-I TIM[ INJ LAT INJ LONG [NJ RT A6C INJ AZMTN INJ TImE PO CST Tim INJ 2 LAT INJ R LONG

2497,85 -7,29 $S,33 171,57 137.15 13 55 47 1497,9 tl.09 50,55

2313,40 -2,92 53,g0 175,76 130.21 15 2 4 1313.4 13.09 35,81

2053,46 1,53 36,1g 179,13 124.12 16 26 9 1033.5 15.14 18,20

1721.72 5.33 13.57 181.49 119.42 16 6 38 ?21,? 18,81 551.88

1385,22 S,DS 350,49 182,40 117,47 19 41 32 398,2 17,69 326.58

1196,19 5.53 334,73 IBI,49 119,42 20 40 44 1g6.2 18.91 313.36

1100,28 1,53 323,11 179,13 124,12 21 g 43 100.3 IS.14 303,12

mID-COURIE EXECUTION ACCURACY OR61T DETERNINATION ACCURACY

8GT 22?0.0 SGR 816.3 8G3 1266.0 ST 28.8 SR 25.1 SS 15.4

RRT ,?270 RRF *8099 RTF .8637 CRT .85T9 CRI -,8947 CST -.6353

IGB 2412.4 R23 .1848 R13 .8993 LSA 38.8 NIA 13,0 S6A 4,1

861 2350.9 SG2 541,4 THA 13.50 ELI 36.8 EL2 10.1 ALF 40.43

1776



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 8 1571 FLIGHT TIN[ lEl,OO ARRIVAL DATE DEC I1 1871

HELIOCENTRIC CONIC DISTANCE 451.001 EARTH TO MAIl

RL 151,84 LAL .00 LOL ESI,SI VL 3E,080 GAL 3.15 AZL 50.?5 HCA 131.61 8NA 114,?5 ECC ,|8818 INC .T484 VI 28.548

RP 215,81 LAP -.51 LOP 53,80 VP EI.QD4 GAP 5.03 AZP 89,46 TAL 20,30 TAP 156,92 RCA 150.38 APO 219.15 V2 25,518

RC 15E.438 GL -?.87 GP -S.TO ZAL 6O,SO ZAP 61,5T ITS |?g.?g ZAE 135.74 ET[ 190.17 ZAC 81.88 ETC 2?4.?0 LVI -4.78

PLAN(TQEENTHIC CONIC

C3 8,837 VNL 5,|58 DLA -IS.El RAL 32|.74 RAO ilSO.D V[L 1|.399 PTH 8,45 VflP 2.$$i DPA -30.22 RAP 310.20 ECC l.ll|i

LNCN AZNTH LNCH TINI[ L-I TIME INJ LAT |NJ LONG INJ RT A|C |NJ AZHTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

50.00 15 13 30 2508.5R -Y.?3 iS.TO 171,82 |37.09 13 55 17 1508.8 10.88 50.53

80.00 14 22 1 2324,33 -3.40 54.43 ITS.De 1SO.18 15 0 46 1324.3 |2.82 38.36

TO.DO 15 48 15 200?.98 .98 38.95 179.27 124.14 18 23 41 1088.0 14.63 l?.Ol

80.00 1? 33 54 1?41,40 4.6? 14.45 151.57 119.52 18 2 36 741.4 16.54 853.1T

90.00 18 12 48 1421.33 6.27 35|.79 182.44 1|?.83 19 56 30 421,3 17.05 529,9|

100.00 20 18 28 1215,8? 4.8? 535.82 181,57 119.52 20 38 42 215,9 18.34 514.54

110.00 20 40 40 1114.80 ,98 325.87 179.27 124.|4 21 7 15 114,8 14.63 305.93

DIFFERENTIAL CCRRECT|ON8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2918 TRA -.3624 TC3-3.5552 8AU .48S8 $GT 2403.5 $C,R 827.8 3G3 1277.0 3T 25.9 8R 24.5 88 14,5

ROE -.2650 RRA .1207 RC5-1.0001FAU .26508 RRT .748! RRF .8233 RTF .8951 CRT ,8595 CR5 -.8695 CST -.5888

FOE -.5070 FRA .9350 FC-23.3302 B8P 3731 SOB 2542,! R23 .1813 R15 .907| LSA 38.2 NSA 13.0 88A 4.2

BDE ,3940 BRA .3820 BC3 3.8938 FSP 2183 SG! 2485.6 SG2 533.0 THA 15,12 ELI 38.6 EL2 9.9 ALF 59.48

LAUNCH DATE JUN 8 I971 PLIGHT TIME 188.00 ARRIVAL DATE DEC 15 18?!

HELIOCENTRIC CONIC DISTANCE 458.003 EARTH TO MARS

RL 151.84 LAL .00 LOL 258.58 VL 32.093 GAL 3.09 AZL 90.71HCA 137.79 8HA 154.8| ECC .18614 INC .7111 vl 29,342

RP 215.54 LAP -.48 LOP 34.37 VP 22.858 GAP 4.87 AZP 89.47 TAL 19.95 TAP 157,74 RCA 150.4! APO 219.21 V2 25,480

RC 154.904 Cd. -?.31GP -9.95 ZAL 60.99 ZAP 8g,74 [T5 1?9.48 ZAE 151.82 ETE 18g.?? ZAC 91.72 ETC 2?4.54 LVI -4,36

PLANETOCENTRIC C_IC

C3 9.759 VHL 3.[24 DLA -22.81RAL 322.15 RAG 8637.9 VEL ll.398 PTH 6.45 VHP 2.8?9 DPA -30.81 RAP 509.52 [CC 1.1808

LNCH AZNTH LNCH TIN£ L-| TIME ;NJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIN[ PO CDT TIN INJ 2 LAT INJ 2 LONG

50.00 13 12 49 2515.78 -8.18 87,09 172.07 137,05 15 54 45 1515.8 10.20 51.53

60.00 14 20 28 2535.86 -3.90 54.98 176.17 130.14 14 5g 24 1335,g 12.13 36,84

70.00 15 48 28 2083.12 .40 37.74 !?9.43 124.15 16 21 9 1083.1 14.10 IT.RH

80.00 17 29 11 1761.59 5.99 15.57 151.87 119.61 IT 58 32 781.6 15.75 354.5H

90.00 19 7 25 1444.?3 5.52 553.11 182.51 117.78 19 31 29 444.7 16.46 331.41

100.00 20 12 2 1238.08 3.99 336.94 181.67 119.61 20 52 39 238.1 15.75 315.75

110,00 20 45 53 1129.94 .40 526.68 179.45 124.15 21 4 43 129.9 14.10 306.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2907 TRA -.3542 TC3-3.804H BAU ,5149 SGT 2535,7 $GR 844.3 505 I295.8 ST 28.9 5R 24.1 38 14.8

ROE -.2592 RRA .1207 RC3-1.0489 FAU .26754 RRT ,7672 RRF .8380 RTF .9065 CRT .8519 CRS -.8626 CST -,5930

FDE -,4913 FRA ,9581 FC-23.7347 88P 3990 SGB 2572.8 R25 .1755 R15 .5171 LSA 37.9 NSA 12.8 38A 4.2

ODE .3894 HRA .3742 BC3 3.9466 FSP 2145 8G! 2520.7 SG2 524.0 THA 14.94 ELI 36.3 EL2 9.7 ALF 38.97

LAUNCH DATE JUN 8 1971 PLIGHT TIN( 190.00 ARRIVAL DATE DEC 15 IST|

HELIOCENTRIC CONIC

RL 151.84 LAL .00 LOL 25H.$8 VL

RP 215.87 LAP -.44 LOP 35.55 VP

RC 157.385 GL -8.94 GP -10,I8 ZAL

PLANETOCENTR|C CONIC

C3 9.683 VHL 5.112

LNCH AZMTH LNCH TIN(

50.00 15 12 6

60.00 14 18 52

70.00 15 45 55

80.00 17 24 44

9D.O0 19 2 |

100.00 20 ? 38

110.00 20 45 I

DIFFERENTIAL CCRRCCTION$

TO[ -.2900 TRA -,3475 TCS-4.08?R 8AU .5447

ROE -.24?4 RRA .1211 RC5-1,0764 FAU ,28402

FOC -.3800 FRA !.0488 rC'23.8594 |8P 4251

8DE .5612 8RA .359? 2C3 4.2079 FSP 2220

DISTANCE 440.202 EARTH TO NAR$

52.096 GAL 3.04 AZL 90.67 HCA 158.95 8NA I84.88 [CC ,186i7 INC .8721 vi 29,342

22,621 GAP 4,71AZP 89,49 TAL 19.59 TAP 158,54 RCA 150.46 APO 219.30 V2 25.443

61.51 ZAP 87.96 [T5 179.12 ZA( 129.95 ET[ 189.58 ZAC 91.54 ETC 274.59 LV[ -3.93

DLA -22.08 RAL 322.58 RAD 6637.9 VEL 11.392 PTH 6.44

L-I TIN( INJ LAT INJ LONG ]NJ RT ARC INJ AZNTH

2525.60 "8.67 87,51 172.35 156.97

2348.05 -4.44 55.57 176.40 150.10

2098.97 -.21 38.5? 179.51 124.i5

1782,40 5.29 16.72 181.79 119.69

1468.60 4.?? 354.45 I02.60 117,91

1256.87 3.29 338.08 181,79 119.65

1145.T9 -.21 527,49 179.61 124.15

VHP 2.875 DPA -51.00

INJ TIME PO CST TIN

15 54 It 1525.6

14 58 0 1548.0

16 15 54 1059.0

17 54 27 782.4

19 26 30 468.6

20 28 55 256.9

21 2 7 IaD.e

MID-COURSE EXECUTION ACCURACY

SGT 2877.9 SGR 048.0 383 1258.1

RRT ,TTT8 RRF .1487 RTF ._JTR

SGB 2809.0 R23 ,1795 RI3 .917G

301 2761.0 $02 516.9 THA 14.35

RAP 508.87 ECC 1.1594

INJ 2 LAT INJ 2 LONG

9.71 51.?3

11.8! 57,55

13.53 IO,T4

15.13 855.62

15,81 332,86

15.13 516.98

15.55 307,88

ORBIT DETERMINATION ACCURACY

ST 28.9 5R 23.1 81 12.8

CRT ,|5R4 CR8 -.7649 ¢Rl -.4409

LSA 36.5 NSA 13.1 ||A 4.4

EL! 38.7 ELZ 9,6 ALF 37.85

LAUNCH DATE JUN 8 1971 FLIGHT TIN( 192.00 ARRIVAL DATE DEC 17 197t

HELIOCENTRIC CONIC

RL 151.84 LAL .OO

RP 21H.21 LAP ".40

RC 158.881GL "8.54

PLANETOCENTRIC CONIC

C3 g.611VHL 3.100

LNCH AZNTH LNCH TINE

SO.DO 13 11 19

HO.OO 14 17 10

70.00 15 40 38

80.00 17 20 14

90.00 18 58 37

100.00 20 3 6

llO.O0 2D 40 5 -.84

DIFFERENTIAL CORRECTIONS

TOE -.2885 TRA -.3390 TC5-4.3222 BAU .5743

ROE -.2384 RRA .1286 RC3-1.1166 FAU .26410

FOE -.2862 FRA 1.0964 FC-23.7900 DSP 4506

ODE .3726 BRA .3626 DC3 4.4699 FSP 2217

DISTANCE 444.400 EARTH TO MARS

LOL 256.58 VL 32,102 8AL 2.98 AZL 90.65 HCA 140,12 SMA 184,98 ECC ,18523 INC .8311 V! 29.542

LOP 58.89 VP 22.565 GAP 4.53 AZP 89.52 TAL 19.21 TAP 159,33 RCA 150.51 APO 219.40 V2 25,405

GP -10.40 ZAL 62.04 ZAP 86.22 ET3 178.77 ZAE 128.06 ETE 189.01 ZAC 91.35 ETC 274.25 LVI -3.50

DLA -21.52 RAL 323.02 RAO 6H3?,8 VEL 11,389 PTH 6.44 VHP 2,8T3 DPA -31.35 RAP 308.25 ECC !.1582

L-| TIH[ INJ LAT INJ LONG |NJ RT A$E INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2535.99 -9.19 67.96 IT2,65 136.88 13 53 35 1536.0 9.20 52,20

2560.8? -5,00 56.18 176.65 130.04 14 58 51 1560.g il.0H 38.18

2115.48 -,84 59.43 ITg,80 124,14 18 15 54 1115,5 12,94 19.65

1803.?6 2,S? 17.89 181.92 |19,76 1? 50 18 803.8 14.4g 558.88

1492.87 3.8g 355.51 182,71 !18,02 lg 21 30 492.9 15,14 334.33

1278,23 2.5? 359.26 181.g2 119.76 2D 24 24 278,2 14.49 318.24

1182.50 328.55 17g.80 124.14 20 59 27 162.3 12.g4 300.5?

NIO-COURDE EXECUTION ACCURACY ORD|T DETERMINATION ACCURACY

6ST 2818.9 8DR 858.4 SG5 1288. I 5T 28.6 8R 22.4 85 11,8

RRT .?926 RRF .8580 RTF .9158 CRT .8564 CR8 -.8873 CHT -.3377

SGB 2945.1 R23 .l?g2 RID ,g225 LSA 35.6 NSA i3.1 SSA 4.S

SGI 2g00.8 SG2 508.8 THA 14.04 ELI 35.1 EL2 g.4 ALF 58.g3

1?77



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 6 19TI

HELIOCENTRIC CONIC

RL 151.84 LAL .OD

RP 216.56 LAP ".3T

RC 162.390 GL -6,12

PLANETOCENTRIC CONIC

C3 g.542 VHL 3,0Sg

LNCH AZHTM LNCH TIRE

50.00 13 10 69

60,00 14 15 23

70.00 15 37 3S

80.00 1? IS 40

90.00 18 51 11

IOO.OO 1g 58 32

110.00 20 S7 2

FLIGHT TIN[ 194.00 ANS1VAL DATE DEC tR 1971

DIITANCE 448.597 EARTH TO MARS

LOL 256.58 VL 36.107 GAL 2,D3 AZL SO.S9 HCA 141,2T SMA |85,04 ECC .18833 INC .iSiS VI 2D,342

LOP 37.6S VP tt,S4i 6AP 4.40 AZP 69.54 TAL 18.83 TAP 160,10 RCA ISD.SD APO 219,S2 V2 2So366

GP -10.65 ZAL D2,60 ZAP 84,51 ET8 178,41 ZA[ |26.22 ETE 188.65 2AC g|,lS ETC 274.11 LVI -3.07

DLA -20.94 RAL 323.47 RAO ISST.D VEL |1,388 PTH 8.44 VHP 2.8?3 DPA -31.75 RAP 307.87 (CC 1.1570

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTM INJ TIN[ PO CDT TIM INJ 2 LAT INJ 2 LONG

6847.01 -g. T4 68.43 172.96 136.81 13 S2 $5 1547.0 8.65 52.67

2374.39 -5.59 5D.83 176.91 129.98 14 54 57 1374.4 10.48 38.66

2132.71 -1.50 40.33 180.00 124,12 16 13 8 1132.7 12.32 20.60

1825.76 1.83 19.10 182.08 119.81 17 46 6 825.8 13.82 358.17

I51T.D4 3.20 357.20 182.84 118.11 19 16 29 517.6 14.44 335,8!

1300.24 1.83 340.47 182.D8 11g.81 20 20 12 300.2 13.g2 519.53

117g.33 -l.5O 32g.25 180.00 124,12 20 56 41 179.5 12.32 309.52

DIFFERENT IAL CORRECTIONS

TOE -.2807 TRA -.3296 TC3-4.5gos 6AU .6039

ROE -.2288 RRA .1315 RC3-1.1563 FAU .2629D

FOE -.2055 FRA 1.1503 FC-23.8611 BOP 4771

BDE .3622 BRA .354g BC3 4.7339 FSP 2221

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2956.T SGR 871.0 SG3 1289.S ST 28.1SR 21.6 SS 11.2

RRT .8061 RRF .8685 RTF .9181 CRT .8527 CRS -.5779 COT -.1999

SUB 3052.4 R23 .1799 R13 .9261 LSA 34.5 NSA 13.1 SSA 4.6

$GI 3041.4 562 501.2 THA 13.74 EL1 34.3 EL2 9.3 ALF 56.29

LAUNCH DATE JUN B 1g71 FLIGHT TIME 196.00 ARRIVAL DATE DEC 21 1971

HELIOCENTRIC CONIC DISTANCE 452.792 EARTH TO NARD

RL 151.84 LAL .DO LOL 256.58 VL 32.113 GAL 2.87 AZL 90.54 HCA 142.43 9HA 185.14 [CC .18646 INC .5458 Vl 29.342

RP 216.91 LAP -.33 LOP 39.01 VF 22.513 GAP 4.24 AZP 8g.57 TAL 18.43 TAP 160.86 RCA 150.62 kPO 219.65 V2 25.32?

RC 164.g12 GL -5.68 GP -10.91ZAL 63.17 ZAP 82.84 ET3 178.04 ZAE 124.41ETE 188.31ZAC 90.94 ETC 273.98 LVI -2.65

PLANETC_[HTRIC CONIC

C3 9.476 VHL 3.078 DLA -20.32 RAL 323.92 RAD 6637.8 VEL 11.383 PTH 6.44 VMP 2.876 DPA -32.13 RAP 307.13 ECC 1.1556

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 9 33 2558.69 °10.32 68.94 173.28 136.71 13 52 12 1558.7 8.07 53.17

60.00 14 13 30 2338.62 -6.21 57.52 177.19 12g.90 14 53 19 1388.6 9.87 39.56

70.00 15 34 26 2150.70 "2.15 41.27 180.23 124.0g 16 10 17 1150.7 11.66 21.58

80.00 17 11 1 1848.45 1.06 20.35 182.25 119.84 17 41 49 848.5 13.12 359.49

90.00 18 45 42 1542.99 2.38 358.62 182.99 118.19 19 11 25 543.0 13.72 337.32

IOO.O0 19 53 52 1322.92 1.06 341.71 182.25 119.84 20 15 55 322.9 13.12 320.36

110.00 20 33 52 1197.52 -2.18 330.19 180.23 124.09 20 53 50 197.5 11.66 310.50

DIFFERENTIAL CORRECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2733 TRA -.3201 TC3-4.8548 BAU .6334 SGT 3097.7 $GR 882.9 SG3 1287.1 _T 27.5 SR 20.8 3s 10.9

ROE -.2190 RRA .1344 RC3-1.1962 FAU .26141 RRT .8186 RRF .8788 RTF .9221 CRT .8474 CR5 -.4414 CST -.0404

FDE -.1222 FRA 1.t981 FC-23.8833 BSP 5034 SGB 3221.1 R23 .181D 613 .9295 LSA 33.3 NSA 13.1SSA 4.6

BOE .3502 BRA .3472 BC3 5,0000 FSP 2220 961 3183.0 562 493.5 THA 13.46 ELI 33.3 EL2 g.l ALF 35.75

LAUNCH DATE JUN 8 1971 FLIGHT TIME 196.00 ARRIVAL DATE DEC 23 1971

HELIOCENTRIC CONIC DIDTANCE 456.984 EARTH TO MARS

RL 15|.84 LAL .DO LOL 256.58 VL 32.119 GAL 2.81AZL gO.SO HCA 143.58 gMA 185.24 ECC .18662 INC .4970 VI 2g. SAR

RP 217.26 LAP -.3D LOP 40.16 VP 22.478 GAP 4.09 AZP 89.60 TAL 18.03 TAP 161.60 RCA 150.67 APO 219.80 V2 25.288

RC IG?.446 GL -S.20 GP -11.17 ZAL 63.77 ZAP 51.22 ETS IT7.66 ZAE 122.63 ETE 187.9g ZAC 90.72 ETC 273.06 LV| -2.23

PLANETOCENTRIC CONIC

C3 9.413 VHL 3.068 DLA -19.67 RAL 324.38 RAD 6637,7 VEL 11.300 PTH 6.43 VNP 2.86| DPA -32.50 RAP 306.62 ECC 1.1549

PO CST TIN INJ 2 LAT INJ 2 LONG

1571.1 7.45 55.70

1403.6 9.22 40.30

1169.S lO.gO 22.61

671.9 12.39 .84

sGg.o 12.97 338.86

346.3 12.39 322.21

216.3 10.98 311.52

LNCH AZNTH LNCH TIM( L-! TINS INJ LAT INJ LONG INJ RT ADS INJ AZMTH INJ TIME

50.00 13 8 33 237i.06 -10.93 69.47 173.62 136.60 13 Sl 24

$0.00 14 |1 31 2403.61 -6.87 88.25 t77.48 129.81 14 51 35

70.OO 15 31 9 216g,49 -2.9D 42.25 180.47 124.05 16 ? 19

SO.OO 17 6 lS 1871.87 .27 21.63 !g2.44 !19.86 17 37 27

90.OO 18 40 9 1568.97 1.55 .07 183.15 118.24 19 6 10

tOO.DO 19 49 7 1345.35 .2T 343.90 102.44 119.86 20 II 33

110.00 20 30 34 1215.31 -2.90 331.17 180.47 124.05 20 SO 52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ -.2534 TRA -.3093 TC3-S.llgR BAU .6928 SGT 3258.4 SGR 895.7 863 1283.3 ST 26.7 8R 19.g 88 10.8

ROE -.2087 RflA .1374 RCS-1.2368 FAU .25949 RRT .8302 RRF ,88|2 RTF ._SS CRY .0399 CRI -._sto CIY .!$40

FOE -.03SO FRA 1.2499 FC-23.8659 DSP s2gl 3GB 3360.0 R23 .1829 R13 .9324 LSA 32.i HSk 13.1 25A S.O

DOE .3390 ERA .3386 DC3 5.2670 FSP 2212 561 3324.6 SG2 486.3 THA 13.22 EL! 32.1 EL2 g.o ALF 39.33

LAUNCH DATE JUN 6 lg?l FLIGHT TIME 200.00 ARRIVAL DATE DEC 63 1971

HELIOCENTRIC CONIC DISTANCE 461.175 EARTH TO MARS

RL 131.84 LAL .00 LOL 2SS.5D VL 36.126 GAL 2,75 AZL 90.45 NCA 144.72 3NA 155.34 ECC .18681 INC .4474 Vl 69.342

RP 217.61 LAP -.28 LOP 41.30 VP 22.443 GAP 3.95 AZP 89.03 TAL 17.81 TAP 182.34 RCA 180.72 APO 2IS.R? V2 23,249

RC 169.992 GL -4,TO GP "11,45 ZAL 64,38 ZAP 79,84 ET8 177.27 ZAE |20,88 ETE |8T.DS ZAC 90,48 ETC 275,74 LVI -Dog1

PLANETOCENTRI¢ CONIC

C3 9.354 VHL 3oDDS DLA "ID.DD RAL 324,84 RAO 6037.T VEL 11.378 PTH D.43 VHP

LNCH A2MTN LNCN TIHE L'I TIME INJ LAT

30.00 13 ? 2? 2564.17 -11.$8

60.00 14 9 25 2410.41 -?.58

?0.00 15 27 45 2189.13 -3.65

90.00 !? I 22 1696,09 ".$8

90.00 16 34 30 1593,60 ,60

I00.00 19 44 14 1370,56 -,86

110.00 20 2? 11 1235,95 -3.65

DIFFERENTIAL CORRECTIONS

TOE -.2512 TRA -.2953 TC3"5.3056 BAU .6922

RDE ",1950 RRA .1409 RC3-1.2778 FAU .25718

FOE ,0535 FRA 1.2961 FC-23.8031 BSP 555?

BDE .31g9 BRA .32g9 DC3 5,5351 FSP 2202

_,887 DPA "32,88 RAP 300,1| [CC 1,1330

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

T0,04 173.97 136.48 13 30 31 15g4,2 6.80 54.25

59,01 177,78 |29,71 14 49 44 141g.4 8.54 41.07

43.28 180.72 123.98 16 4 14 116g.t 10.26 23.6?

22.96 Ig2.65 119,g5 17 32 58 R96.1 11.63 2,24

I,SG 183,34 118,27 19 | 8 5gs.? 12.11 34D.43

344,33 182,63 11g.85 20 ? 5 370.6 11.63 323.60

332.20 100.72 123.g8 20 4? 47 235.g 10.26 312.5g

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6ST 33T9,8 6DR 909.1 SG3 1277.5 3T 25,6 3R lg.0 56 11.1

RRT .8411 RRF .89?3 RTF ,9285 CRT .829g CR9 -.1108 C3T .3079

6GB 3499.9 R23 .1854 613 .g348 LSA 30,T NSA 13.1 63A 5.2

SG1 3466.g SG2 479,3 THA 13,00 ELI 30.7 EL2 8.g ALF 35.03

it?8



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM OAT[ JUN 6 IS?|

HELIOCENTRIC CONIC

RL 152.84 LAL .DO

RP 217.67 LAP ".22

RC 172.947 GL "4.17

PLANETOCENTRIC CONIC

C3 9.298 VML 3.D46

LNCH AZNTH LNCN TIN_

3D.OD 15 6 15

60.00 14 ? 10

?0.00 15 24 11

80.00 16 $6 21

90.00 18 26 45

100.00 lg 39 13

110.00 20 23 37

FLIGHT TIM( 202.00 ARRIVAL DATE DEC l? 1671

OISTANC[ 485.353 [ARTM 70 MAR1

LOL lSG,S6 VL 32,|3| 6AL |.18 AZL IO,4O MCA liS.iT IMA 185.46 ECC .18704 INC .3255 Vl 20.342

LOP 42.44 VP 22,40D GAP 3.80 AZP 69.6? TAt. 17.19 TAP 163,06 RCA 150.77 APO 220.15 V2 25.200

GP -12.73 ZAL S5.Ot ZAP _.]O ST] 175.87 ZA[ 129.16 EYE 167.36 ZAC 90.22 ETC 2?3.64 LYi *t.AO

DLA °16.2T RAL 32|,31 RAD 1637,? V[L 1|.3?5 PTM 6.43 VNP 2.896 DPA -33.26 RAP 305.74 ECC 1.1|30

L-I T|NE INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ T|NE PO C8T TIM INJ 2 LAT INJ 2 LONG

2598.07 -12.2S 70.65 174.33 135.34 13 49 33 ]598.1 6.10 54.04

2436.08 -S.28 $9.$3 178.]0 129.58 ]4 47 45 1436.! ?.62 41.89

2209.67 -4,43 44.36 Iso.g9 123.90 IS 1 0 1209.? g.50 24.76

1921.17 -1.41 24.34 152.87 119.$3 17 28 23 921.2 10.83 3.67

1623.14 -.20 3.og 183.54 118.28 18 55 49 623.1 11.37 342.03

1395.64 -!.41 345.70 182.87 119.83 20 2 29 395.6 10.83 323.04

1236.49 -4.45 333.2? 180.99 123.90 20 44 34 256.5 9.50 313.89

DIFFERENTIAL CCRRECTION8

TOE -.2361 TRA -.2863 TC3-9.6904 BAU .7213

ROE -.1866 RRA .1446 RC3-1.3190 FAU .25442

FOE .1490 FRA 1.3481 FC-23.6584 BSP 5521

BOE .3009 BRA .3208 BC3 5.8023 F]P 2190

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3520.3 SGR 923.0 SG3 1269.5 ST 24.3 82 18.1 SS 11.9

RRT .8511 RRF .9059 RTF .9308 CRT .8156 CR6 ,0552 C3T .4653

SGB 3639.3 R23 .1885 213 °9369 LSA 29.3 MSA 13.0 6SA 5.4

SG1 3608.4 SG2 472.? THA 12.80 ELI 29.0 EL2 8.8 ALF 34.91

LAUNCM DATE JUN 8 1971 FLIGHT TIME 204.00 ARRIVAL DATE DEC 29 1971

HELIOCENTRIC CONIC

RL 151.84 LAL .DO LOL 256.58 VL

RP 218.33 LAP -.19 LOP 43.58 VP

RC I75.114 GL -3.60 GP -12.04 ZAL

PLANETOCENTRIC CONIC

C3 9.24? VHL 3.041

LNCH AZMTH LNCH TIME

50.00 13 4 53

60.00 14 4 46

?0.00 15 20 27

80.00 t6 51 11

90.00 18 22 51

100.00 19 $4 3

110.00 20 19 33

DIFFERENT IAL CORRECTIONS

TOE -.2190 TRA -.2746 TC3-5.9166 BAU .7909

ROE -.1751 RRA .1480 RC3-1.3620 FAU .23153

FOE .2415 FRA ].3899 FC-23.5308 BSP GOT9

BD£ .2804 BRA .3120 BC3 6.0713 FSP 2173

DISTANCE 469.549 EARTH TO MARS

32.|40 GAL 2.62 AZL 90.34 HCA 147.01 SNA 185.55 ECC .IS729 INC .3398 Vl 29.342

22.374 GAP 3.65 AZP 89.71TAL ]6.76 TAP 163.76 RCA 150.82 APO 220.$4 V2 25.169

65.6T ZAP 76.6| ST] 176.46 ZAE 117.48 ETE IS7.06 ZAC 89.95 ETC 2?3.54 LVI -.96

DLA -17.51 RAL 325.78 RAD 6637.? VEL 11.373 PTH 6.43 VHP 2.906 DPA -SS.64 RAP 305.36 ECC 1.1522

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PC) CST TIN INJ 2 LAT INJ 2 LONG

2612.80 -12.99 71.30 174.71 136.19 13 48 28 1612.8 5.36 55.46

2453.63 -9.04 60.69 178.43 129.44 14 45 40 1453.6 ?.05 42.?4

2231.18 -5.24 45.49 151,27 123.80 15 57 38 1231.2 6.70 25.93

1947.19 -2.29 25.76 183.11 119.78 17 23 38 947.2 10.00 5.15

1651,49 -1.11 4.67 183.76 118.26 18 50 22 651.5 10.51 343.68

1421.66 -2.29 347.13 183.11 119.78 19 57 44 421.7 IO.O0 326.52

1277,99 -5.24 334.40 181.27 123.80 20 41 1! 278.0 8.70 314.85

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3662.2 SGR 938.4 SG3 1260.6 ST 22.9 SR 17.1 SS 13.0

RRT .8607 RRF .9142 RTF .933] CRT .7970 CRS .1897 CST .5833

SGB 3780,5 223 .1921 RI3 .9388 LSA 28.0 MSA 12.9 63A 5.7

60] 3751.? SG2 466.3 THA 12.64 EL! 27.2 EL2 8.? ALF 34.99

LAUNCH DATE JUN 8 1971 FLIGHT TIME 206.00 ARRIVAL DATE OEC 31 1972

HELIOCENTRIC CONIC DISTANCE 473.732

RL 151.84 LAL .OD LOL 256.58 VL 32,147 GAL 2.56 AZL 90.28 HCA 148.14 SNA

RP 218.69 LAP -.15 LOP 44.72 VP 22.340 GAP 3.51AZP 89.70 TAL 16.32 TAP

RC 177.690 GL -2.99 GP -12.35 ZAL 66.34 ZAP 75.16 ETS I76.03 ZA[ 115.83 ETE

PLANETOCENTRIC CONIC

C3 9.199 VML S.033 DLA -16.?1 RAL 325,29 RAD 6537.8 VEL tl.371 PTH 6.42 VHP

LNCH AZNTN LNCH TIME L-I TIME INJ LAT

50.00 15 3 27 2628.43 -13.75

60.00 14 2 13 2472.17 -9.84

?0.00 15 16 31 2253.72 -6.10

80.00 26 45 49 1974.22 -3.20

90.00 I8 18 46 1680.81 -2.06

100.00 lg 28 41 1448.69 -3.20

120.00 20 |5 58 1300.54 -6.10

DIFFERENTIAL COIRECTIONS

TOE -.1977 TRA ".2609 YC3-6.1759 BAU .7759

ROE ".1828 RRA .1821 RC3"1.4048 FAU .24008

FOE .3403 FRA !.4369 FC-23.3473 96P 8345

ROE .2561BRA .3020 0C3 S.3336 F]P 2154

EARTH TO MARS

185.71 [CC .18757 INC .2825 Vl 29.342

164.46 RCA 150.87 APO 220.54 V2 25.129

185.77 ZAC 89.66 ETC 273.45 LVI ".56

2.918 OPA °34.03 RAP 305.03 ECC 1.1514

INJ LONG INJ RT A$C INJ AZMTN INJ T;NE PO CST TIN INJ 2 LAT INJ 2 LONG

71.99 175.10 136.01 13 47 16 1628.4 4.58 36.12

61.60 178.78 129.28 14 43 25 1472.2 6.24 43.64

46.60 181.57 123.67 15 54 5 1253.? 7.86 27.13

2?.25 183.37 119.70 17 18 43 974.2 9.12 6.62

S.31 184.00 118.21 18 44 4? 680.8 9.62 345.37

348.62 183.37 119.70 19 52 50 448.7 9.12 328.05

335.59 181.57 123.67 20 37 38 300.5 7.86 316.05

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3718.9 SGR 954.2 303 1249,1 ST 21.0 SR 16.1 88 tA.S

flRT .8594 HRF .¥220 RTF ._a49 CRT .77U1CRI .2951 (81 .1123

SGD 391/.9 R23 .1914 R13 .9403 LSA 26.7 NSA 12.7 38A 8.0

301 3850.? 382 460.5 THA 12.49 ELI 25.0 ELI 8.8 ALF 35.37

LAUNCH DATE JUN 8 1971 FLIGHT TINS _08.00 ARRIVAL DATE JAM 2 19?R

HELIOCENTRIC CONIC DISTANCE 477.912 EARTH TO MARS

RL 151.14 LAL .OO LO(. 256.56 VL 32.1550AL 2.49 AZL 90.22 HCA 149.27 9HA 185.84 [CC .16798 INC .2194 Yl 29.342

RP 219.06 LAP -.11 LOP 45.65 VP 22.306 GAP 3.37 AZP 89.81 TAL 15.8? TAP 165,14 RCA 150.92 APO 220.75 V2 25.089

RC 180.275 GL -2.34 GP "12.69 ZAL 67.03 ZAP 73.76 [T9 175,58 ZAE 114.21 ST[ 186.46 ZAC 89.35 ETC 273.37 LVi -.23

PLANETOCENTRIC CONIC

C3 9.156 VHL 3.D26 DLA -IS.8G,_A_ _26.T2 RAO 6637*6 V£L !1.369 PTH 6*42 VMP 2.932 DPA -34.43

LMCN AZMTH LNCM TIME L-| TIME+_',_kLAT INJ LONG |NJ RT AS¢ |NJ AZMTH INJ TIME PO CST T|M

SO.DO 13 1 50 :;: '-_4157 7_.74 175.50 135.$1 13 45 55 1645.02645.03

60.00 13 sg 26 2491.77 +_1_.68_ 62.57 179.I4 129.09 14 40 59 1491.8

?O.O0 15 12 23 227?.40 °6.99 47.93 181.89 123.52 15 SO 20 1277.4

60.00 16 40 15 2002.38 -4.15 28.$0 183.64 119.59 17 13 37 1002.4

gO.D0 18 10 30 1711.21 -3.04 8.01 184.26 118.13 18 39 2 711.2

100.00 1g 23 ? 1476,85 -4.15 350.17 183.64 119.59 19 4? 44 4?6.9

110.00 20 |1 4g 1324.21 -6.99 336.85 181.89 123.52 20 33 $4 324,2

DIFFEHENTIAL CORRECTION] MID-COURSE EXECUTION ACCURACY

TDE -.1743 THA -.2485 TC3-6.4397 BAU .8080 SGT 3941.G SGR 972,D SG3 1237.2

ROE -.1501RRA .1560 RC3-1.4498 FAU .24462 RRT .8777 RRF .92g4 RTF .g369

FDE .4381FRA 1.4747 FC-23.1299 SSP 6596 SGB 4059,? 223 .2010 R13 .94]7

BDE .2300 BRA .2934 DC3 6.6008 FSP 2131 SGI 4034.1SG2 455.1THA 12.37

RAP 304.74 ECC !.2507

]NJ 2 LAT INJ 2 LONG

3.75 58.82

5.39 44.39

6.g7 28.39

8.20 8.26

8.68 347.11

8.20 329.63

G.g7 317.31

ORSIT OETERMINATION ACCURACY

ST lg.0 SR 25.D 86 16.1

CRT .7321 CRS ,3783 CST .7269

LSA 25,6 N]A 12.3 SSA 6.4

EL1 22.6 EL2 6.6 ALF 36,00

1779



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE RUN I ItTt FLIGHT TIME ||0,00 ARRIVAL OAT2 JAN 4 1972

HELIOCENTRIC C_lC OISTANC[ 48E.088 [ARTN TO MAil

RL ISI,I4 LAL .00 LOL 256,|8 Yb 32,863 GAL 2.43 AZL iO,|S NCA ||O,iO |MA 11|.98 [CC .|8811 INC ,152| V| _i,]J2

RP 216.4] LAP -.08 LOP 46,98 VP 22.2Y2 GAP 3.23 AZP 89.87 TAL 1|.48 TAP 165.52 RCA 150.9T APO R20.58 V2 25.04R

RC 162.871 _d. "1.64 6P "13,05 ZAL 67.74 ZAP T_.4D ST| 175,|2 ZAE 1|8.63 [TE 188.21ZAC 89.01ETC 875.30 LV| ,30

PLANETO¢[NTRIC CONIC

C3 S,116 VHL S,O20 DLA "14.96 RAL 327,18 RAO IS|?.S VEL 11.318 PTN 4.41 VHP 2.947 DPA "34.R4 RAP 304.50 (CC 1.1501

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG |NJ RT ARC INJ AZNTN INJ TIME PO CIT TIN INJ 2 LAT INJ 8 LONG

5D,OO IS D 2 2558.68 -1|.43 73.53 175.92 135,58 13 44 25 |SS8.? 8,8D 5?.56

60.00 13 56 30 2512.52 -11,57 63.60 179.58 188,88 14 38 22 1512.5 4.48 45.56

70.00 15 D I 2302.29 -?.98 49.85 182,2E 183,33 15 46 23 1308.3 6.03 29.71

80.00 16 34 26 2061.77 -5.13 |0.43 183,93 119,45 17 8 18 1031.8 ?.2] 9.91

90.00 Ii 4 I 1742.62 -4,O| 9.70 184.53 118.01 16 33 ] 742.8 Y.70 $48.91

100.00 19 IT 18 1306.24 -5.t3 351.80 183.93 119.45 19 42 24 $06,2 ?.23 ]31.27

110.00 20 T 27 1349.11 -7.92 336,17 102.22 123.33 GO 29 56 ]49.1 D.O] ]18.62

DIFFERENT IAL CC_RECTIQN8

TOE -,1466 TRA -.2349 TC3-8.sg4D BAU .8361

ROE -.$566 RRA .1603 RC3-1.4944 FAU .24059

• FOE .5410 FRA 1,5140 FC-22.8443 BSP 6858

ROE .2005 BRA ,2644 6C3 D.8595 FSP 2109

LAUNCH DATE JUN 8 1971

NELIOCENTRIC CONIC

RL 151,64 LAL .DO LQL 256.56 VL 32.172 GAL

NP 219,90 LAP -,04 LOP 46.10 VP 82.238 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

]ST 4078.8 5GR 990.3 303 1882.D ST 16.? SR 13.9 58 18.$

RRT ,8852 RRF ,9363 RTF .93T? CRT ,6745 CR$ .412R CST .7560

SG6 4197.3 R23 .2063 RI| .9488 LSA 24.8 NSA 11.7 iDA 6.D

SGI 417|,1 362 450.3 THA 18.28 ELI 19.9 2L2 8.6 ALF 37.25

FLIGHT TIME 818.00 ARRIVAL DATE JAN 6 1972

DISTANCE 486,858 EARTH TO MARS

2.36 AZL 90.06 HCA 1|1,58 SNA 106,18 ECC .18657 |NC .0828 VI 29.]41

3.09 AZP 89.93 TAL 14.9R TAP 166.48 RCA 151.02 APO 281.22 V2 25.007

RC 185.475 GL -.89

PLANETOCENTR|C CONIC

C3 9.085 VHL 3.014

LNCH AZMTM LNCH TIME

SO.DO 12 56 2

60.00 13 53 18

70.00 15 5 22

80.00 16 28 21

go. Do 17 57 14

I00.00 19 11 1]

!1D.00 20 2 48

GP -13.43 ZAL 68.47 ZAP 71.10 ETS 174.63 ZA£ 111.08 ETE 185.94 ZAC 88.65 ETC 273.24 LVI .?S

DLA -14.01 RAL 327,63 RAD 6637.6 VEL 11.366 PTH 6.42 VHP 2.964 DPA -35.27 RAP 304.31 DEC 1.1495

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2681.47 -16.54 74.58 176.30 135.53 1] 42 44 1681.5 1.92 58.34

2534.51 -12.51 D4,?O 179.9! 128.63 14 35 32 1534.5 3.51 46.64

2326,52 -8.90 50.6| 182.56 123.11 15 42 11 1328.5 5.04 31.09

2062.52 -6.16 32.13 184.24 119.27 17 2 44 1082.5 6.21 11.62

1775.76 -5.10 11,63 184.82 117.85 18 26 SO 775.8 6.6T 350.78

1536.99 -6.16 353,50 184.24 119.27 19 36 50 537.0 6.21 332.99

1375.34 -8.90 339.57 182.56 123.11 20 25 44 375.3 5.04 320.01

DIFFERENTIAL CORRECTIONS

TD[ -.1154 TRA -.2214 TC3-6.9504 BAU .864T

ROE -.122A RRA .I045 RC3-1.5431FAU .25673

FOE .6447 FRA 1.5458 FC-22.5594 BSP 7118

BDE ,1682 BRA .2738 6C3 7.1196 FSP 2082

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4218.0 SGR 1011.6 863 1808,4 ST 14.2 SR 12.T 58 20,2

RRT .8926 RRF .9430 RTF .9390 CRT .5821 CR5 .46A2 CBT .7479

3GB 4337.6 R23 ,2114 RI] .9440 LSA 24.5 NSA 10.6 SSA 7.4

SGI 43|4.6 SG2 445,9 THA 12.22 EL] 17.0 EL2 9.6 ALF 59.39

LAUNCH DATE RUN 8 1971 FLIGHT TINE 214.00 ARRIVAL DATE JAN 8 1972

HELIOCENTRIC CONIC

RL 151.84 LAL .DO LOL 256.58 VL

RP 220.18 LAP -.DD LOP 49,22 VP

RC 188.089 GL -.08 GP -13.83 ZAL

PLANETOCENTRIC CONIC

C3 9,058 VNL 3.0|D

LNCH AZMTH LNCM TIME

50.00 12 55 49

80.OD 15 49 50

TO.DO I4 58 25

80.00 16 21 57

90.00 IT 50 9

lOG.DO 19 4 49

110.00 19 57 52

DIFFERENTIAL CONRECTIC#SS

TOE *.0797 TRA -,2015 TC]-7.2005 IAU .8950

ROE -.tOTE R6A ,1193 RCS-I.]Stl FAU .R3253

FOE .TSEO FRA 1,578t FC-22.ER44 BSP 7373

DOE .1336 ERA ,26?0 RC3 7.3745 F3P 205]

DISTANCE 490.4]2 EARTH TO MARS

]2.181 GAL 2.29 AZL 90.01 HCA 152.64 SMA 186.27 [CC .18895 INC .0000 Vl 29.]4E

22.205 GAP 2,9| AZP 89,99 TAL I4.49 TAP 167.14 RCA 1|1.07 APO 221.46 V2 24.966

69.22 ZAP 69.84 ET8 174.13 ZAE 109,50 ETE 185.67 ZAC 88.26 ETC 273.19 LVI t.2O

DLA -|3.DD RAL 328.08 RAD 6637,8 VEL |1.36| PTH 6.42 VHP 2.983 DPA "35.71 RAP 304.17 ECC 1.149!

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ E LAT INJ 2 LONG

2701.51 -17.]0 75.]1 176.80 135.04 13 40 51 1701.5 .91 ]9.18

2557.87 "15,50 65.68 180.32 120,34 ]4 32 28 I557.9 2.49 47.76

2]56.22 -9.93 52.14 182.93 122,85 15 37 42 1356.2 ].99 32.54

2094.7T -7.23 33.9] 184.56 119.05 18 56 52 1094.8 ].14 13.41

I810.20 -6.19 I3.57 185.I] 1I?.65 18 20 I9 810.2 5.58 352.?3

1569.85 -7.23 |55.30 184.56 119.05 19 50 58 569.2 5.14 ]34.78

140].04 -9.93 341.06 182.93 122.85 20 21 15 40],0 ].99 321.46

MID-COURSE EX[CUTION ACCURACY

]GT 4355.7 ]GR 1034.5 ]G] 1192,6

flRT ,8993 RRF *i4i2 RTF ._DO

8G2 44?6.9 R23 ,2173 R13 .9449

6GI 4455.0 IG2 442.4 THA |2.16

LAUNCM DATE JUN 6 197t FLIGHT TIME 81D.OO

MELIOCENTRIC CONIC

RL 131.64 LAL .DO

RP 220.S5 LAP .03

RC 190.711 6L .TI

PLANETOCENTRIC CONIC

C5 9.0]8 VNL 3.DOS

LNCH AZNTH LNCM TIME

|0.00 12 83 81

D0,00 13 46 4

TD,DD 14 53 l

80.00 16 1| 11

60,00 17 42 4l

100.00 16 56 3

110.O0 16 58 34

OISTANC[ 494.396

LOL 258.50 VL 38.100 GAL 2.22 AZL 89.93 HCA 153.75 SNA 1R6,42 ECC .18916

LOP 50.34 VP 28.171 SAP 2,02 AZP 90.07 TAL 14.02 TAP 1|7.70 RCA 151.12

QP -14.2T ZAL $9.98 ZAP M.|2 ETS 173.$9 ZA[ 106.08 ETE 185.41 ZAC 57.63

ORBIT OET£RM[kAT[ON ACCURACY

ST 11,7 SR 11.4 ]$ RE.6

ERT ,4_]E ERI .471] CIV ,1777

LSA 24.9 NSA 9,6 88A 1,0

ELI 13.6 EL2 1,6 ALF 4].46

ARRIVAL DATE JAM 10 1972

EARTH TO MARS

INC ,DT]T VI 20.]42

APO 221,72 V2 R4.iR5

ETC 87_.14 LVI I.DT

RAP 304,0? [CC 1.1417

INJ 8 LAT INJ 8 LONG

".16 60,08

1,31 41.11

8,IT 34*06

4,DD 15.11

4.43 354.?6

4.DD 3]6.65

2.S? ]23.00

ORSIT DETERMINATION ACCURACY

8T g*5 8R 10.2 66 2],1

CRT .1413 CR6 .451D C6T .4T86

L]A 26.0 N&A 9.2 66A ?.9

ELI i0,6 EL2 9,t ALF ]6,97

OLA "!1.D3 RAL 381,|1 RAO D|37,5 V[L 11.354 PTN 6.48 VHP 3,00| OPA -3D. ID

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

8Ttt.S2 -28.35 ?D.30 177.2T 134.71 13 3| 44 1722.9

t|82,73 -14,54 ST,I| |ID,?S 128,01 14 89 S 1§82,T

2|85,|5 -!1,01 13,71 183,32 182,|4 I| 38 |) 2355,5

8128,78 -S.33 35,D3 IS4,gl III,?T tS |0 40 1120,7

1841.34 "?,33 15,12 115.4D 117,]S i8 13 29 84D.3

1603,|D -2,3| 3|?,20 |84,91 liB,?? 19 84 46 $03.2

1432.36 -lloOl 348.04 IS3,5! 182,54 20 16 27 432.4

DIFFERENT ! AL CORRECTIONS

TO[ -.0394 TRA -.1933 TC3-?.4431 6AU .9810

RDE ".0909 RRA .1745 RC3-1,043| FAD .22790

FOE .8624 FRA 1.6087 FC-21.D392 DDP 763D

60[ .0991 BRA ,8604 6C3 7,6223 FSP 202D

HID-COURSE EXECUTION ACCURACY

8GT 4491.6 ]DR 10|g.2 $63 11T|,0

RRT ,905| RRF ,g549 RTF .D407

SGB 4D14.8 R23 ,2238 R13 .9455

|61 4593.6 362 439.8 THA 12,16

l TSO



JPL TM 33o1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUN¢N OATE JUN S 1971 FL1GNT TIME 21S.O0 ARRIVAL DATE JAN 12 I578

MELIOCEMTRIC CONIC

RL 1§1.54 LAL .DO

RP 220.93 LAP .O?

RE 193.341 GL 1.72

PLANETOCENTRIC CONIC

C3 9.023 VHL 3.004

LNCH AZNTH LNCH TIME

50.00 12 50 35

60.00 13 41 57

70.00 14 4? 2?

60.00 16 8 0

90.00 1? 34 50

100.00 18 50 52

110.00 19 46 53

DISTANCE 496.761 EARTN TO MAN8

LOL 256,58 VL 32.I98 GAL 2.15 AZL 89.84 HEA IS4.S7 6MA 166.57 [CC .|6976 INC .1909 Vi 29.342

LOP 51,45 VP 22.136 GAP 2o66 AZP 90.I5 TAL 13.54 TAP 166.41 NCA I5|.17 APO 221.89 V2 24.684

GP -14,?4 ZAL ?0,76 ZAP 67.46 ET8 173,03 ZA[ 106,63 ETE 185.15 ZAC 87.37 ETC 273.11 LVI 2.16

DLA -10.78 RAL 328.93 RkO 8631.5 VEL !1.364 PTH 6,42 VMP 3.025 DPA -36.66 NAP 304,03 ECC !.1495

L-I TIME |NJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2745.85 -19,43 77.$8 177.75 134.33 13 36 21 1745.8 -I.32 61.03

2609.25 -15.65 66.52 181.19 127.62 14 25 26 1609.3 .23 50.21

2419.6? -12.14 55.42 183,71 122.17 15 27 44 1416.7 !.68 35.70

2194.55 -9,31 3?.85 185.28 118.43 16 44 4 1164.5 2.79 17.26

1884.37 -8.51 17.78 185.81 117.07 I8 6 1S 884.4 3.21 356.89

1639.02 -9.51 359.21 185.28 118.43 19 18 11 639.0 2.79 338.62

1463.49 -12.14 344.34 183.71 122.17 20 11 17 483.5 1.68 324.62

DIFFERENTIAL CORRECTION9

7DE .005A TRA -.1795 TC3-7.6779 DAU .9487

ROE -.0738 RRA .1799 R83-1.6961 FAU .22325

FOE .9707 FRA 1.6346 FC-21,4150 BSP 7682

DOE .0740 ERA .2541 BC3 7.8639 FSP 1990

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4626.3 SGR 1086.4 SG3 1156.| ST 8.7 SR 8.9 SS 27.?

RRT .9109 RRF .9603 RTF .9413 CRT -.2637 CRS .3953 CST .0738

SGB 4752.1 R23 .2305 R13 .9461 LSA 27.9 MSA 9.7 SSA 6.9

SGI 4731.9 362 438.3 THA 12.18 ELI 9.9 EL2 7.5 ALF 132.30

LAUNCH DATE JUN 8 1971 FLIGHT TIME 220,00 ARRIVAL DATE JAN 14 1972

HELIOCENTRIC CONIC DISTANCE 502.920 EARTH TO MAR8

RL 151.84 LAL .DO LOL 256.58 VL 32.208 GAL 2.08 AZL 89.74 HCA 155.98 6MA 186.73 ECC .19023 INC .2555 VI 29.342

RP 221.31LAP .10 LOP 52.56 VP 22.105 GAP 2.55 AZP 90.23 TAL 13.06 TAP 169.04 RCA 151.21 APO 222.26 V2 24.942

RC 195.978 GL 2.74 GP -15.25 ZAL 71,56 ZAP 68.35 ET8 172.44 ZAE 105.21 ETE 184.89 ZAC 86.87 ETC 273.08 LVI 2.69

PLANETOCENTRIC CONIC

C3 9.021 VHL 3.004 DLA -9.56 HAL 329.32 RAD 6637.5 VEL 11,363 PTH 6.42 VHP 3.049 DPA -37.18 RAP 304.04 ECC 1.1488

LNCH AZNTH LNCM TIME L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 12 47 30 2770.47 "20.59 78.56 178.26 133.8g 13 33 40 1770.5 -2.55 62.06

60.00 13 37 27 2637.63 -16.82 70.00 181.66 127,18 14 21 24 1637.6 -1.02 51.37

70.00 14 41 20 2449,62 "13,33 37,23 184,14 121.74 15 22 9 1449.8 .42 37.43

80.00 16 0 20 2202.51 -10,74 40.00 185.67 118.03 16 37 2 1202.3 1.51 19.34

90.00 17 26 28 1924.57 -9.75 20.08 186.19 116.68 17 58 33 924.6 1.92 359.14

I00.00 18 43 11 1676.98 -10.74 1.37 185,67 118.03 19 11 8 677.0 1.51 340.71

110.00 19 40 46 1496.63 -13.33 346.16 184.14 121.74 20 5 42 4g6.6 .42 326.35

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .0561 TRA -.1663 TC3-7.9060 BAU .9766 3GT 4761.3 8GR 1116.8 SG3 1136.7 ST 10.1 5R 7.7 86 30.4

ROE -.0552 RRA .1853 RC3-1.7520 FAU .21845 RRT ,9182 NRF ,9653 RTF ,9419 CRT -.5505 CR9 .2867 CST -.3993

FOE 1.0635 FNA 1.6530 FC-20.9636 BSP 8137 SG8 4890.5 R23 .2370 RI3 .9466 LSA 30.8 NSA 10.3 $6A 5.7

DOE .0787 BRA .2491 BE3 8.0978 FSP 1957 SG| 4870.9 SG2 437.5 THA 12.23 ELI 11.4 EL2 5.7 ALF 148.47

LAUNCH DATE JUN 6 1971 FLIGHT TIN( 222.00 ARRIVAL DATE JAN 16 1972

NELIOCENTRIC CONIC

RL 151.84 LAL .00 LOL 256.58 VL

RP 221.69 LAP .|4 LOP 53.66 VP

RC 198.621C,L 3.85 GP -15.80 ZAL

PLANETOCENTRIC CONIC

C3 9.027 VHL 3.005

LNCH AZNTH LNCH TIME

50.00 12 44 2

60.00 13 32 30

70.00 14 34 4|

80.00 15 52 9

90.00 17 17 32

100.00 18 34 58

I10,00 19 34 8

DIFFERENT IAL C_NR£CTION8

TO( .1127 TRA -.1539 TC3-8.1249 DAU 1,0049

ROE ".0350 RRA .1913 RC3-I.8103 FAU ,21345

FOE 1.1987 FRA 1.6698 FC-20.4700 DiP 8388

90[ .1180 ERA .2455 6C3 8.3241 FSP 1921

DISTANCE 507.074 EARTH TO MARS

32.218 GAL 2.00 AZL 89.64 HCA 157.08 3NA 188.90 ECC .19070 INC .3562 Vl 29.342

22.073 GAP 2.41AZP 90.33 TAL 12.58 TAP 169,96 NCA 151.26 APO 222.54 V2 24.801

72.37 ZAP 65.26 [T3 171.81ZAE 103.83 ETE 184.63 ZAC 86.33 ETC 273.08 LVI 3.22

DLA -8.25 RAL 329.69 RAD 6637.5 VEL 11.364 PTH 6.42 VHP 3.074 DPA -57.74 RAP 304.10 ECC 1.1489

L-i TIME INJ LAT INJ LONG [NJ RT ASC ]NJ AZMTH [NJ TIME PO C$T TIM ]NJ 2 LAT INJ 2 LONG

2796.98 -21,84 79.85 178.79 133.38 13 30 39 1797.0 -3.88 63.17

2668.06 -18.07 71,61 182.16 126.88 14 16 58 1668.1 -2.36 53.02

2485.23 -14.59 59.22 184,60 121.23 15 16 6 1485,2 -.94 3g.28

2242.86 -12.02 42.31 186.08 117.54 18 29 29 1242.9 .14 21.58

1987.22 -11.04 22.55 186.59 116.20 17 50 20 96?.2 .55 1.52

1717.35 -12.02 3.68 186.08 !17.54 19 3 35 717.4 .14 342,93

1532,05 -14.59 348.13 184.80 121.23 19 59 40 532,0 -.94 328.20

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4896,1SGR 1150.5 363 It16.2 ST 13.7 SR 6.7 S$ 33.3

RRT .9209 RRF .9698 RTF ._22 CRT -.5Z98 CR8 .1011 ElY °.6684

SG8 5029.4 R23 .2440 R13 .9470 LSA 34.7 MSA 10.9 8SA 4.7

$61 8010.3 SG2 438.2 THA 12.31 ELI 14.3 EL2 5.4 ALF 193.07

LAUNCH DATE JUM 8 1871 FLIGHT TIME 224.00

HELIOCENTRIC CONIC

RL 151,84 LAL .DO

NP 222.0? LAP .IT

RC 201.270 GL 5.05

PLANETOCENTRIC CONIC

C$ 9.046 VHL 3.006

LNCH AZNTH LNCH TIME

SO.O0 12 40 8

60.00 13 2? 2

70.00 14 27 27

80.00 15 43 14

90.00 17 7 56

100.00 19 26 3

110.00 19 26 54

DISTANCE 511.225

LOL 886.58 VL 32.225 GAL 1.93 AZL 89.53 HCA 156.18 3NA

LOP 54.?6 VP 22.040 GAP 2.25 AZP g0.44 TAL 12.09 TAP

GP -16,40 ZAL 73,21 ZAP 64,26 ET3 171,13 ZAE 102,47 [TE

ANRIVAL DATE JAN 18 1972

EANTN TO NAN8

187,06 ECC .19119 INC .4709 Vl 29,342

170.27 RCA 181.30 APO 222.93 V2 24.759

164,36 ZAC 85,?3 ETC 273.05 LVl 3.60

RAP 304.22 ECC

INJ 2 LAT INJ

-5.32

-3.90

-2.39

-1.32

".92

DLA -6,84 RAL 330,04 RAD 6837.8 VEL 11.364 PTH 6,42 VHP 3.102 OPA -38.34

L-I T[NE 1NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TEN

2825,63 -23.17 81.27 179.35 ]32.?g 13 2? 13 1825.6

2?00.87 -19,3g 73.37 182.69 126.05 14 12 3 1700.9

2523.22 -15,g2 61.36 185.08 120.62 15 9 30 1523.2

2286,01 -13.36 44,81 186.$4 116.g5 16 2! 20 1286.0

2012,70 -12,40 25.20 187.03 115,62 17 41 2g 1012,?

1760.48 -13.36 6,18 186.$4 116.g8 18 55 26 760.5

1570,04 -15,92 350.28 185,06 120.62 lg 53 4 57D.0

DIFFERENTIAL CORRECTIONS

T06 .1766 TRA -.1418 TC3-8.3268 BAU 1,0321

RD[ -.0131 RRA ,lg76 RC3-1.8?03 FAU .20818

FD[ 1.3147 FRA 1.6803 Fc-1g.9243 BSP 8632

ODE .1771 BRA .2432 BC3 6.5343 FSP 1878

MID-COURSE EXECUTION ACCURACY

$GT 5027.5 $GR 1187.4 863 1093.9

RRT .8253 NRF .9740 RTF .9425

SGB $165.8 R23 .2508 R13 ,9474

SGI 5147.0 SG2 440.0 THA 12.42

1.1489

2 LONG

64.38

54.59

41.26

23.92

4.06

-|.32 345.29

"2.39 330.18

ORS|T OETERN]NATION ACCURACY

ST 18.9 8R 6.1 86 36.3

CRT ".2750 CRS -.1822 CST -.Tgg9

LSA 3g.6 NSA 11,4 6SA 3.8

ELI lg.D EL2 5.8 ALF 174.45

1781



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN R 1971

H[LIOCENTR|C CQMIC

RL 151.84 LAL ,00

RP 899.49 LAP ,!!

RC 203.R92 GL R.3T

PLAN[TOCENTRIC CONIC

C3 9.079 VNL 3,013

LMCN AZMTM LNCH TIRE

SO.DO 12 3S 44

90.OD 13 ZO St

TO.DO 14 19 $|

Ro.oo 15 33 35

90.D0 16 S? 3_

100,00 18 13 2?

!10.00 19 13 Sl

FL|GMT TIME 2El. DO ARmlYAL DATE JAN tD 19Yl

O|ITANC( 51|.371 EARTH TO MARl

LOL R$l. Sl VL 38.|38 GAL 1.86 A|L 9i.41MCA 15t.|! 3HA liT,t3 [CO ,191T0 IMC .Ills VI 29.342

LOP !!,IS VP |2.003 GAP t,|S AZP iO.SS ?AL 11.59 TAP !?0.!7 RCA 1|!.34 APO tt).J3 V2 24.717

GP -l?,Ol ZAL ?4.OR ZAP O3,32 ET8 IT0.41ZA[ 101.15 ETE !!A,Og ZAC IS.O? [TC 873.05 LVI 4.42

DLA -S,3E RAL 330.34 RAO ll3?.e VEL 1t.3e6 PTH 6.48 VNP 5.t31 DPA -38.08 RAP 304.39 ECC 1.1494

L'i TIME |NJ LAT lNJ LONG |NJ RT A3C INJ AZMTH INJ TIME PO C8T TIN INJ Z LAT INJ E LONG

ElSI.e9 "14.!0 !E,3S IT9.9! 152,10 13 23 20 19S6.7 -!.97 4S.99

273!,34 -2D,!D 75,3| !15.21 125,35 14 I 35 !73!.3 -5.3l 56.$0

lSl4,1! "17.53 i3,70 |iS.!1 119,i0 tS 2 |l |S!4.2 -3,9S 43.41

2352.3! "t4.T? 47.52 187.03 11!,24 l! 12 2R 1532,3 -2,99 ti.i?

2061044 °13.81 20.0! 187.S0 114,92 !? 31 54 10!1.4 02.49 !.78

1806,79 -14.77 8.89 t07.93 116.24 18 48 34 806,8 -2.89 347.84

1610.9! -17.33 3S2.62 185.61 119.90 19 AS 49 !11.0 -3.95 332.33

DIFFERENTIAL CORRECTION8

TOE .2480 TRA -.1312 TC3-9.3165 !AU 1.0600

ROE .0116 RRA .2044 RC3-1.9333 FAU .20278

FOE 1.4382 FRA 1.6869 FC-19.3363 B!P 8886

ROE .2491 6RA .2428 8C3 8.?332 F!P 1839

LAUNCH DATE JUN R 1971

MID-COURSE EXECUTION ACCURACY

DOT 5180.1 !DR 1228,9 303 1070.9

RRT .9292 RRF .g778 RTF .9426

9GB 5394.4 923 ,2580 R13 .9476

391 5295.8 SG2 443.5 THA |2.57

FLIGHT TIME 228.0D

DISTANCE 519.513

1.78 A2L 89,27 HCA 180.37 9MA

2,02 A2P 90.6! TAL 11.09 TAP

U,43 ITS 1!9,64 ZAE 99,86 ET[

ORBIT D[TERMXMATION ACCURACY

ST 25.2 89 6.2 SS 30,3

CRT .1121 CR8 -.5117 CRT -.69?4

LSA 43.6 NRA 11.9 $$A 3.1

ELI 23.2 EL2 6.2 ALF 1.69

ARRIVAL DATE JAN 22 1972

H£LIOC[NTRIC C¢NIC EARTH 70 MARl

RL 151.84 LAL .00 LOL 256,38 VL 32.248 GAL 107.41 ECC ,19223 INC .7309 VI 29.342

RP 222.84 LAP .25 LOP 56,95 VP 21,97! GAP 17t.47 RCA 151.38 APO 223.43 V2 24.673

RC 206.5?8 GL ?.82 GP -17.79 ZAL ?4.93 ZAP 183,82 ZAC 84.35 [TC 2?3,05 LVI S.O9

PLANETOCENTR|C CONIC

C3 9.129 VHL 3.021 DLA -3.!8 RAL 330,6t RAD !!37.6 VEL 11.3!8 PTH 6.42 VHP 3,164 DPA -39.68 RAP 394.93 [CC !.1S02

LNCH AZNTH LNCH TIME L-I TIME IMJ LAT INJ LONG IMJ RT ARC INJ AZMTH |NJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

50.00 12 30 45 2890.53 -26.13 84,61 180.61 131.29 13 18 55 1890.5 -8.36 67.13

60.00 13 14 14 2774.87 -22.30 77.46 183.89 124.49 14 D 29 1774.9 -7.04 56.16

70.00 14 10 49 2608.49 -18.81 66.28 186.19 11g.05 14 54 17 1608.5 -5.63 45.74

80.00 15 23 3 2382.30 -16.26 50.49 187.56 115.39 16 2 46 1382.3 -4.57 29.22

90.00 16 46 13 2113.98 -15.30 31.22 188.02 114.08 17 21 27 1114.9 -4.17 9.?2

100.00 18 5 55 1856.77 -16.26 11.86 187.56 115.39 18 36 52 856,6 -4.5? 350.59

110.00 19 10 15 1655.31 -18.81 355.19 186.19 119.05 19 37 SO 655.3 -5.63 334.65

DIFFERENTIAL CCRR[CTZON$

TOE .3291 TRA -.1229 TC3-8.6833 BAU 1.0875

ROE .0384 RRA .2111 RC3-1.9976 FAU .19704

FDE 1.5582 FRA !.6823 FC-18.6856 D!P 9133

BD( .3313 BRA ,2442 BC3 8.9102 FSP 1794

LAUNCH DATE JUN 6 1971

HELIOCENTRIC CONIC

RL 191.84 LAL .DO

RP 223.23 LAP .28

RC 209.236 GL 9.41

PLANETOCENTRIC CONIC

C3 9.202 VHL 3.033

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 5289.4 !DR 1274.1 SG3 1045.6 ST 32.4 SR ?.3 66 42.7

RRT .9327 RRF .9611 RTF .9428 CRT .4540 CR$ -.7551 CST -.9046

692 5440.7 923 .2645 913 .9479 LSA 52.6 MSA 12.2 SSA 2.5

$91 5422.2 SG2 449.1 THA 12,75 [11 32.5 EL2 6.4 ALF 6.05

FLIGHT TIME 230.00 ARRIVAL DATE JAN 24 1972

DISTANCE 523.631 EARTH TO MARS

LOL 256.59 VL 32.258 GAL !.?1 AZL 69.12 HCA 161.49 !HA 18?.36 ECC .19277 INC .6813 Vl 29.342

LOP 58.04 VP 21.944 GAP 1.89 A2P 90.84 TAL 10.59 TAP I?2.OS RCA 151.42 APO 223.74 V2 24.633

GP -16.59 2AL 73.62 2AP 61.60 ETS 168.91 ZAE 98.61 [TE 183.53 ZAC 63.55ETC 273.07 LVI 5.62

DLA -1.89 RAL 330,83 RAD 6!37.6 VEL 11.371 PTH 6.42 VHP 3.199 DPA "40.45 RAP 304.94 [CC !.1§14

INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

86.60 181.33 130.32 13 13 53 !92T.5 -10.40 68.73

79.86 184.5T 123.47 13 S3 3? 1816.9 -8.6T 60.21

69.14 186.83 118.02 14 45 25 1656.8 -7.44 48.29

53.77 188.16 114.37 15 52 4 1436.6 "6.39 32.23

34.69 188.G1 113.05 17 9 57 1171,0 "5.99 12.92

15.14 180.16 114.37 18 26 10 911.1 -6.39 353.60

358.06 186.83 118.02 19 28 56 T03.6 "7.44 337.21

HID-COURSE EXECUTION ACCURACY O_9IT D[TERHIHATIOH ACCURACY

6GT 5417.8 SGR 1324.7 SG3 1018.8 ST 40.7 69 9.E IS 46.2

flRT .9358 RRF .9941RTF ._,26 CRT ,l?17 Cll -,ill3 CAT -.IIIU

3GB 5977.4 R23 .2715 R13 .94?9 L3A 60.9 MSA 12.1 10A 2.0

891 5550.8 302 455.1THA |2,90 [11 41.1 [L2 9,7 ALF l.ll

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT

SO.GO 12 25 5 2927.55 -27.76

60.00 t3 6 40 2816.93 -23.99

70.00 14 ! B 2656.76 -20.38

80.00 IS 11 27 2430.60 -I?.R!

90.00 16 33 40 21?0.99 -16.83

100.00 17 54 19 1918.07 -17.81

110.00 19 0 35 1703.58 -20.36

DIFFERENTIAL C(_NECT|ON6

TOE .4295 TRA -.1169 TC3-$.8263 3AU 1.1I§I

ROE .D690 flRA .2109 RC3"2.D634 FAU .19102

FOE 1°6192 FRA l.O?Sl FC-IT.$721 RiP 9332

ROE .4261 !RA .2475 9C3 9°0643 FOP 1749

LAUNCH DATE JUN 8 19TI

HELIOCENTRIC CONIC

FLIGHT TIME 232.D0 ARRIVkL DATE JAN 29 10Y2

Di8TANCE 597.T84

RL 151.84 LAL oDD

RP tt3.it LAP .3|

RC Ill.JR! GL 11.17

PLAMETOCENTRIC CONIC

C3 9.301VNL 3.950

LNCH AZMTH LMCM TIME

OO.DO It 10 3?

!O.OO 12 36 |

TO.DO 13 30 20

lO.OO 14 3R 34

60.00 I! 19 39

10D,DD I? 41 29

110.D0 18 49 4!

LOL 15!.98 VL 52,2!9 !AL 1,!3 AZL 88,!S HCA 1!2.55 8MR

LOP 59,13 VP 21.912 GAP 1.?! AZP 91.00 TAL ID.09 TAP

6P -19.47 ZAL ?!,73 ZAP 60,84 IT8 1!7,90 ZAE 97.39 ETE

DLA ,05 RAL 330,!8 RAD !!37,7 V[L 11,37! PTH !,45 VHP

L-I TIME INJ LAT

12U.17 -11,55

2!!3.11 -25,!1

279t. II -I1,94

2495,11 -II,44

2233,3D -t8,47

19?D,4! -1!,44

17!!,43 -22.94

DIPWER[MTIAL ¢CRR[CTION8

TD[ ,$243 TRA -.1114 TC3-9,93!1 iAU 1,142!

RD[ *I936 RRA ,2267 RC3-2,1392 FAU .1!4?0

WDE 1.1173 _RA 1.6611 WC-17.1913 18P 9643

ID[ ,534? |RA .2522 DC3 !.1885 FRP 1703

[4RTH TO NkRI

I|T,?l [CC ,19334 INC 1.0499 Vl 21,341

172,!3 RCA 151,46 APO 224,96 V2 24,|92

1!3,24 ZAC 9E.69 [TC 2?3,09 LVl 6.92

3.23? OPA -41,29 RAP 305.32 ECC l.lS3t

INJ LONG INJ RT ASC INJ AZMTH INJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

!1.3! !12,14 |2!,15 13 I 5 1!19,3 "12,41 ?0,50

22,51 185,34 122,25 13 45 52 lii3.t *lD,i9 11o41

71,35 187,55 Ill,71 14 35 3D 1709,T "9,42 31,12

5?,43 19!,94 113.12 15 40 ID 149!.0 -2,35 3|.39

38,54 139.26 I11.!D 1! 5? 12 1233.3 -?.94 t!.4!

18,80 19!.84 113,12 18 14 1! !TO.3 -9.35 356.0!

1,27 !!7.55 11!.79 19 19 3 ?36.5 -9.42 34D.03

M|D-COURgE EXECUTION ACCURACY OR!IT DETERMINATION ACCURACY

!GT 5544,2 8DR 1381.2 3G3 9!0.2 8T 50.0 89 11.! 18 49.?

RRT .9385 RRF .9!67 RTF ,9424 CRT ,6053 CR9 *,9495 C8T -.943?

398 5713,6 923 ,2?92 RI3 ,!479 LDA 70.3 M!A 12,9 89A I.R

891 59!4,? 392 464.1 THA 13.25 [11 |1,D EL2 6,9 ALr ID.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE JUN 8 1971 FLIGHT TI_[ 234.00 ARRIVAL OATE JAN 28 I9?R

HELIIOCEMTRIC CONIC DISTANCE §3|.911 EARTH TO RARI

RL 151.84 LAL .00 LOL 2Sl,Sl VL 32,27R GAL 1.15 AZL 88.Ti HCA 183.65 SMA 16?.84 [CC ,|9392 IiC 1.2380 VI 29.342

RP 224.01 LAP .35 LOP 90.21 VP 21.981 GAP I,S3 iZP 91.|9 TAL 9.58 TAP |73,21 RCA 151.59 APO 224.39 V2 24.550

RC 214.556 GL 13.13 GP -20.48 ZAL ??,65 ZAP 60.16 ETi 166.82 ZAE 98,20 [T[ 182.94 ZAC 81.66 ETC 275.13 LVi 7.50

PLAMETOCENTRIC CONIC

C3 9.436 VML 5.0?2 OLA 2,17 RAL 331.06 RAD SR37,6 YEL 11.381 PTH 6.43 VHP 3.260 DPA -42.23 RAP 595.78 ECC 1.1553

LNCH AZMTH LNCH TIME L_I TIME INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

50.90 12 11 12 3013.33 -31.46 91.48 183.07 127.73 13 I 25 2013.3 -t4.62 72.50

6D,OD 12 48 29 2914.16 -27.43 85.68 186.22 120.77 13 3? 3 1914.2 -13.04 65.05

?O.O0 13 38 9 2?68.05 -25.76 ?s.g8 188.37 115.27 14 24 17 1768.0 °11.56 54.27

80,00 14 44 ? 2561,49 -21,14 91.55 189,61 111.59 15 26 46 1561,5 -10.47 39.25

go.o0 16 4 32 2301.99 -20.15 42.88 190.02 110,27 16 42 54 1302.0 -t0.06 20.58

100.00 17 26 56 2035.96 -21.14 22.92 189.6! 111.59 18 D 55 1056.9 -10.47 .62

110.00 16 37 36 1814.86 "23.79 4.90 188.37 115.27 19 ? 51 614.9 -11.56 343.19

DIFFERENTIAL CCRRECTIOAIS RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6411 TRA -.t11? TC3-9.0205 DAU 1.1713 $GT 56?3,2 9GR 1445.8 803 960.2 ST 60.4 SR 15.0 38 53.2

ROE .1431 RRA .2546 RC3-2.2002 FAU ,17831 RRT .941| RRF .9890 RTF .9422 CRT .8755 CRS ".9767 CST -.9544

FDE 1.9466 FRA !.6355 FC-16.3595 DSP 9698 SG8 5054.5 R23 .2842 R13 ,9479 LSA 80.9 MSA 13.2 3SA 1.5

BDE .6568 8RA .2599 BC3 9.2850 FSP 1652 SGI 5855.2 SG2 475.5 THA 15.58 EL1 61.9 ELI ?.1 ALF 12.43

LAUNCH DATE JUN 8 1971 FLIGHT TIH[ 236.00 ARRIVAL DATE JAN 30 1972

HELIOCEMTRIC CONIC

RL 151.84 LAL ,00

RP 224.40 LAP .38

RC 217.222 GL 15,31

PLANET_EMTRIC CONIC

C3 9.616 VHL 3.101

LNCH AZMTM LNCM T1ME

50.00 12 2 3?

60.90 12 37 24

70.00 13 24 18

80.00 14 2T 43

90.00 15 47 2

100.00 IT 10 35

110.00 18 23 44

DIFFERENT I AL CORRECTIONS

TOE .7645 TRA -.1273 TC3-9.0982 DAU 1.2064

RDE .1828 RRA .2363 RC5-2.2972 FAU .17384

FDE 2.0335 FRA 1.5500 FC-15.6510 8SP 9995

B0[ .T861 BRA .2684 BC3 9.383? FSP 1542

DISTANCE 536.037 EARTH TO MARS

LOL 256.58 VL 32.290 GAL 1.47 AZL 88.35 HCA 164.71 8MA 188.12 [CC .19452 IMC 1.4530 Vl 29.342

LOP 61.29 VP 21.849 GAP 1.50 AZP 91.40 TAL 9.07 TAP 173.78 RCA 151.53 APO 224.?2 V2 24,508

GP -21.57 ZAL 78.59 ZAP 59.5? ETS 165.85 ZAE 95.05 ETE 182.61 ZAC 80.55 ETC 273.17 LVI S.49

DLA 4.50 RAL 331.05 RAO 6637.8 VEL 11.389 PTH 6.44 VHP 3.329 OPA -43.2? RAP 306.33 ECC 1.1583

L-I TIM_ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CST TIM INJ 2 LAT INJ 2 LONG

3063.51 -33.51 94.4g 184.16 123.99 12 33 40 2063.5 -17.05 74.78

29?0.95 -29.35 89.25 187,26 118.96 13 26 55 1970.9 -15.42 67.95

2832.99 -25.61 80.15 189.33 113.41 14 11 31 1833.0 -13.90 57.85

2634.36 -22.89 66.23 190.51 109.71 15 II 38 1634.4 -12.78 43.43

23?8.43 -21.67 4?.82 190.89 108.59 16 26 40 1378.4 "12.35 24.84

2108.84 -22.89 27.62 190.51 109.71 17 45 44 1108.8 -12.78 4.80

1879.81 -25.61 9.06 189.35 115.41 18 55 4 879.8 -13.90 346.T7

MID-C(XJRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5821.6 SGR 1528.3 SG3 932.9 ST 71.2 SR 18.2 3S 55.Q

RRT .9456 RRF .9912 RTF .9450 CRT .9139 CRS -.988? CST -.9617

SGB 6018.8 R25 .2809 RI5 .9508 LSA 91.2 MSA 13.3 3SA 1.1

9G1 5999.5 SG2 482.4 THA 14.03 ELI 73.2 EL2 7.2 ALF 13.31

LAUNCH DATE JUN 8 1971 FLIGHT TIN_ 238.00 ARRIVAL DATE FEB 1 1972

HELIC_ENTRI¢ CONIC

RL 151.84 LAL .00

RP 224.79 LAP .42

RC 219.886 GL 17.75

PLANE¥OCENTRIC CONIC

C3 9.85? VHL 3.|40

LNCH AZMTH LNCH TIME

5O.OO 11 52 37

60.00 12 24 37

70.00 13 8 22

$0.00 14 8 55

90.00 15 26 55

100.00 16 51 45

110.00 18 ? 48

OIFFERENTIAL CORRECTIONS

TOE .9219 TRA -.1368 TC5-9.0638 2AU 1.2339

ROE .239E RRA .2456 RC3-E.3523 FAU .16562

POE 2.1876 FRA 1.5142 FC-14.5468 8SP 10274

SOS .9522 ERA .2812 6C3 9.3642 FSP 1495

DISTANCE 540.154 EARTH TO MARS

LOi. 256.58 VL 32.300 GAL 1.39 AZL 88.30 HCA 165,78 SMA 188.31ECC .19515 INC 1.6961Vl 29.342

LOP 62,56 VP 21.818 GAP 1.57 AZP 91.65 TAL 8.56 TAP 174.34 RCA 151.56 APO 225.05 V2 24.466

GP -22.$2 ZAL 79.56 ZAP 59.08 [TS 164,68 ZA£ 95.94 [TE 182.2? ZkC 79.29 [TC 273.23 LV! 9.59

DLA 7.08 RAL 330.93 RAD 6638.0 VEL 11.400 PTM 6.45 VHP 3.383 OPA -44.45 RAP 507.00 ECC 1.1622

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIN IHJ 2 LAT IMJ 2 LONG

3119.84 -35.71 98.07 185.48 123.82 12 44 37 2119.8 -19.75 77.42

3034.72 -31.35 93.44 188.50 !16.71 13 15 11 2034.? -18.05 71.29

2906.01 -27.49 84.98 190.48 111.11 15 56 48 1906.0 -16.46 61.96

2716.44 -24.87 71.70 191.58 107.38 14 54 IO 1716.4 "15.28 48.24

2484.61 -23.61 55.54 191.93 106.04 16 8 0 1464.6 -14.63 29.85

2190.91 -24.67 55.07 191.58 107.38 17 28 16 !190.9 "15.28 9.61

1952.83 -27.49 13.90 190.48 111.11 18 40 21 952.0 -18.46 350.88

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIMATIOM ACCURACY

$GT 5931.9 3GR 1805.0 303 894.E ST 84.6 8R 23.0 IS 58,?

RRT ,5468 RRF .852T RTF ._.34 CRY ,9415 CRI -,RRII Cll -,ill1

8G8 9153.0 R23 ,2894 RI3 ,9497 LSA 105.2 MSA 13.S 8SA .i

5GI 6132.8 SG2 500.3 THA 14.45 ELI 87.4 EL2 7.5 ALF 14.44

LAUMCH OAT[ JUN 8 1971 FLIGHT TINS 240,00 ARRIVAL OATS FEB 5 1972

M[LIOCEMTRIC C_qlC DISTANCE 544.26? EARTH TO MARS

RL 151.84 LAL .00 LCL 256.59 VL 32.311 GAL 1,32 AZL 88.02 HCA 166.85 3MA 186.49 [CC ,19576 INC 1.9811 Vl 29.542

RP 225.1R LAP ,45 LOP 83,43 VP 21,767 GAP 1,24 AZP 91.93 TAL 8.05 TAP !74.90 RCA 151.59 APO 225,39 V2 24,424

RC 222.551 GL 80.49 GP -24.24 ZAL 90.54 ZAP 58,70 (T$ 163,59 ZAE 92.87 ETE 181,91 ZAC 77.86 ETC 273.29 LVI 10.84

PLAMETOCENTRIC CONIC

C3 10.179 VML 5.190 DLA 9;93 RAL 330,18 RAG 6638.1 V[L 11.414 PTH 6.47 VHP 3.446 OPA "45.75 RAP 507.80 ECC 1.1673

LNCH AZHTH LNCH TIME L'I TIME |MJ LAT INJ LONG ]NJ RT ASC ]NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 11 40 53 3183.38 -38.03 !02,38 187111 121.07 12 33 56 2183.6 -22,?4 80.53

60.00 12 9 40 3i0R.98 -33.48 98.40 190,02 113.88 15 1 E? 2107,0 -20,94 75.21

?0.00 12 49 46 2988.98 -29.40 90.69 191,8? 108.23 13 39 35 1989.0 -19.25 66.78

60.00 13 46 53 2910.08 "26.42 ?8.]D 192.86 104.44 14 33 43 1810.1 -17,99 53.8?

90.00 15 3 23 2563.16 -25.50 90,26 193.16 103.05 15 46 6 1565.2 -17.51 55.94

I00.00 16 29 45 2284.56 "26.42 39,47 192.88 104.44 17 7 49 1284.6 -17,99 IS.24

110.00 17 4g 12 2035.80 -29.40 19,60 ]91.87 108,23 18 23 8 1035.8 -19.25 355.09

DIFFEREMTIAL CCRRECTiON$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.0997 TRA -.1509 TC3-8.9771 BAU 1,2649 SGT 6065.8 SGR 1696.4 SG3 954.0 ST 99.2 SR 28.3 SS 63.5

ROE *3043 RRA ,2534 RC3-2.4105 FAU .15763 RRT ,_83 RRF .9941 RTF .9424 CRT .9580 CR8 -.9980 CST -.9731

FDE 2.3279 FRA 1.4550 FC-13,4069 BSP 10509 SGB 6298,6 R23 .2955 Ri3 ,9491 LSA 120.3 MSA 13,8 SSA .7

SOD 1.1410 9RA ,2980 9C3 g.2g51 FSP 1429 $01 6277.1 SG2 520,5 THA 14,g6 ELI 102.9 EL2 ?,8 ALF 15,37
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE JUM G lit!

M[LIOCENTRI¢ CC_IC

RL ISIoIA LAL ,00

RP ||S,17 LAP ,41

RC IRS,Rt? GL |3.$9

PLA_ETO¢[NTR|C CO/41C

C3 10.615 VHL 3,Ell

LNCH AZNTN LNCH TIME

SO.O0 11 R6 56

SO.O0 11 Sl Sl

?0,00 12 87 4R

90.00 15 lO 3l

90,00 I4 35 11

lOO.O0 11 3 E1

llO,OO 1? R? I

FLIGHT TIME |AI,00 ARRIVAL OAT[ FER ! lIT!

OI|TANCE |45.)73 EARTH TO NAil

LOL lll.ll VL I1.|11 IkL I,13 AlL I?,i0 HCA ItT,|l |HA lll.ll ECC .Ill41 IN¢ E.$1li Vl ll°iAI

LOP 14.$0 VP |I,TIR GAP 1°11AZP II,21 TAL 7,15 TAP ITS,AS RCA III,IE APO Ell.74 VR El,Ill

GP -El.IS ZAL 01,14 ZAP H.4? ITS 1i1.i0 ZA[ it.iS ET[ Ill,RE IAC ?I,E3 ETC 273,il LVI IE,ll

OLA 13°11 RAL 330.lR RAD ll)1.4 V[L 11.433 PTH E.40 VHP 3,EEl OPA "4?.RA RAP 30i.?l ECC 1.17A7

L'I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ E LAT INJ 2 LONG

3954,3e -40,48 107°06 180,19 117°94 19 91 12 R936,4 "Zl.07 14,1l

3189o74 -39,60 tO4,40 191,93 110,28 I9 IS ? 2t89.7 -84.11 79,91

3004,50 -31,84 97,S8 103,3T 104,37 13 10 i 8gl4,i "99,88 7R,34

Rill.IS -|8°03 93,71 104,39 100.79 |4 0 13 Illl,I "|0,09 lO,li

RG?8.00 "R9.08 91.33 194,94 99,98 13 10 49 1978,1 "10,31 43,17

8393,3D -ll,O3 47.I3 194.39 10D.79 19 43 91 I)93o3 "IS.it lD,Ol

8131,40 -Sl,94 ll,44 19S,ST 104,37 19 E 99 t|S1,4 -DR,RI 1.49

DIFFERENTIAL C¢iIRECTIONI

TOE 1.3151 TRA ",IBl9 TC3"9,77?0 |AU 1,8990

RDE ,SIRS RRA .R981 RC3-2°44S9 FAU ,149t9

FOE 8.4588 FRA |.3903 FC-18,OBSR ||P 10849

DOE 1.3708 IRA ,3191 IC3 9.1113 FIR 13?5

MIO"CCAJRRE EXECUTION ACCURACY CABIT DETERMINATION ACCURACY

8GT 6177.9 SGR 1796.0 SG3 $07,9 8T 119.1 8R 34.1 II 97.1

RRT ,9491RRF ,9931RTF ,gADS CRT ,9694 CR9 -,9ll3 ¢$T -,l??!

IGB 9433,? R83 .303D R13 ,9479 Ilk 13i.D MIA 14,0 IIA ,I

lG| 9410.3 998 343,1THA IS,34 ELI 180.9 ELI I.l ALP ll.ll

LAUNCH DATE dUN $ 19?1 FLIGHT TIME 844.00 ARRIVAL DATE FEB 7 lit!

H(L|OCENTRIC CCNIC

RL 131.84 LAL ,00

RP 2Z5.99 LAP ,SR

RC 227,2R3 G_ R?,IO

PLANETO¢CNTRIC CONIC

C3 |1.814 VHL 3,549

LNCH AZNTN LNCH TIME

30,D0 !1 10 I

IO.OO II 30 S?

70.00 II 0 33

tO.DO II 41 13

90.00 14 O 13

100.00 13 31 ?

!10.00 I? O 19

DISTANCE 532,4T3 EARTH TO MAR9

L_. 8IS,S8 VL 38,535 GAL t,13 AZL 87,89 HCA 198,97 SHA 19S,I? ECC .1970? INC 2,703R V! li,Sl|

LOP 93,39 VP 81,T89 GAP ,99 A2P 92,99 TAL 7,D8 TAP 173,99 RCA 151,95 APO RED,OR Vl RA,S4O

GP -8?,Tl ZAL 98,39 ZAP Sl,48 ET8 160.44 2AE 2D,GI ETE t81.t0 ZAC 74.36 ETC |?3.AI LVl IS,it

OLA ll,ll RAL Ill,IS RAD ttSl,! VII 11.499 PTH 1.51VHR S,llO OPA "ll,I! RAP 3Di,IA ECC I.II4l

L'I TIME INJ LAT INJ LONG |NJ RT AIC INJ AZHTH INJ TIME leo CIT TIM INJ | LAT INJ I LONG

5340.34 "4R,90 114.13 10|.91 |lE,13 18 5 49 2340.S -li. T9 11.15

3IRS.8O "S?,9I 111,75 104,35 105,|5 11 15 IS IR99,I "lT,5l 19.lT

919t°78 -91.89 IDS.DI I95,95 99,99 1| 54 9 8199.7 "15.51 TD,14

3041,94 -19,31 lD.I? |99.|9 95,94 13 99 4 IO49,E -iS,IS 99°D5

R919,99 -8?.95 TO,E5 !19,37 94.48 14 47 9 |0|9.0 -iS,S| |9.19

9988,71 "89,Sl 51,$4 199,83 95,94 19 13 10 1599,? -R3,93 30°4|

2849,34 -98.99 34.77 195,95 99.99 17 S? 49 IR45,3 -R5,51 8,53

DIFFERENT IAL C¢ItR[CTIONI MiD"COURSE EXECUTION ACCURACY OItBIT DETERMINATION ACCURACY

TO2 1.3690 TRA ",8957 TC3"8,4980 |AU 1,9945 8GT 1999,1 89_ 1919*8 993 759,9 IT I34,5 IR 48,4 IS 71,0

ROE ,4270 RRA ,8679 RCI-E.4I?I FAU ,13993 RRT .9501 RRF .9999 RTF ,939T CRT ,97?1 CR9 -,9999 CIT -,liD4

FOE 8,9871 FRA I,9llS rC'SO.9795 lip 11135 lGB 9579,1 R93 ,9099 RI3 .9499 LgA 157,9 MDA |4.1 IIA ,I

DOE 1,14ll IRA ,3497 9C3 1,9397 FIR t997 lGI 9554,1 909 579,9 THA 19,83 ELI I40,9 EL! l,I ALP It,19

LAUNCH DATE JUN I ll?l FLIGHT TIME IAI,00 ARRIVAL DATE FEB 9 I971

HELIOCENTRIC CONIC OIGTANC[ 5|l,BTO EARTH TO MAR9

RL t§l.14 LAL ,OO LOL Ill,19 YL 99,944 9AL I,07 AlL 99,99 HCA 170,09 IRA 199,07 EC¢ .ID?TI INC 3,1771 Vl El,ill

RP 821,$S LAP ,15 LOP lD,ll VP ll,lDl GAP ,95 AlP 95,19 TAL I,lO TAP 179,13 RCA 111,91 APO llli41 Vl 11.211

RC 130,84l GL S1,09 GP "19,91 IAL 93,19 RAP H,Sl ET9 IBD,T| lAD 90,03 ET[ 190.99 9AC 79,!0 ET¢ 173,ll LVI 11.77

PLANETOCENTRIC CONIC

C3 _|,058 VML 3,478

LNCH AZMTH LNCH TIME

SO.O0 I0 49 33

40.00 I1 4 18

?O,O0 11 27 13

O0,OO 12 G 31

90,00 13 |4 IT

IOO.O0 14 49 22

llO,OO II 29 40

DLA 90,ll RAL 999.7R RAD 9939.1 V[L 11,495 PTH 9.|4 VHP 3,T|0 OPA "50,90 RAP 311,40 ECC I,lll4

L-I TIME INJ LAT INJ LONG IMJ RT AOC INJ AZMTM INJ TIME PO CIT TIM INJ 2 LAT INJ 9 LONG

$439,44 -45,15 I99,59 195,49 |09,$| 11 49 51 9439,4 -53,89 i4,ll

3399,II -39.39 190,19 197,33 99.98 19 0 $7 9999.2 -31,99 92,9?

3331,83 -99,99 |19.99 I99o14 93,86 19 89 49 8331,1 "El,IS ii,GI

3908,41 -89,tl |07,04 199,92 69,74 |9 $9 39 9908,5 -19,93 lO,O0

2989.95 -98.29 90,23 128,99 11,14 14 4 ? |989.G -29.15 94.11

2118,13 *RI,GI 99,41 |99.29 89,?4 15 34 I li89,9 -26.93 41o51

23?6.49 -53,9i 49,14 199,|4 93.36 |? I II 1378.4 -{0o8i |?,9|

DIFFERENTIAL CCRR[CTIONI

TD[ 1.8934 TRA -,Rill TC3-1o0183 IAU 1,3911

90[ o1133 RRA .2G?S RC3-8,4723 FAU ,|9101

POE !.7479 rRA |,t?iO rCl-G,|l|l RDP 113|9

90E 1oDGll RRA ,3944 BC3 8,4580 FDP 1201

LAUNCM 0ATE JUN A |17|

NELIOC[NTRIC CONIC

2L 191,R4 LAL .00

2P 2_9.74 LAP .Sl

RC 233.818 GL 5|.93

PLANETOCENTR|C CONIC

CS t3.ZSR VML 3*94|

NID-¢OUR3[ EXECUTION ACCURACY OAIIT DETERMINATION ACCURACY

$GT 94|9.3 3DR 9047ol SG3 llloi ST 134.2 IR 51,| II 73ol

RRT ,1519 RRF ,1593 RTF ,_17 CRT ,1113 CRI-1oO090 CI! -,II2Y

9G9 1731,3 R93 ,]Is| R13 ,9451 L3A 177,9 MIA 14,S 31A ,4

8GI 971|.3 399 904,5 THA !?,09 ELI 199,9 EL9 9,1 4L? 11.11

FLIGNT TIME 141,00

OI|TANC[ 590,955 EARTH TO MARl

LOL _SD,ll VL 39.359 GAL ,99 AZL 99,|4 HCA 171,09 9MA 199,99 ECC ,19944 |NC 3,7393 VI EG,34R

LOI I i?.18 VP Rl.lll GAP ,75 AEP 93,TI TAL S,i9 TAP I??,OT RCA ISI,?O APO EEt,O! V9 14,197

GP -SloS4 ZAL 84,91 lAP 52,09 ET3 199,98 ZA[ 92,85 [TE IID,li ZAC 91,99 [TC 973,71 LVI 17,99

DLA RS,D9 RAL 99?,44 RAO 9i59,? VEL 11,547 PTM I.S9 VHP $,1i0 OPA -55,16 RAP 3IS,||

LNCM AZHTM LNCN TIME

I0,00 tO |3 44

RD.O0 tO 30 43

?0.00 !0 48 39

I0.00 I1 ? 9

90.00 12 5 82

tO0.O0 IS SO 0

IIO.DO IS 42 S

ARRIVAL DATE FEB I1 1971

DIFFERENTIAL COtR[CT|ONI

TD[ 8,2299 TRA -.3815 TC3-?.5844 8AU 1.4019

RD[ .??ll IRA .8R04 RC3-2.4339 FAU .11919

fD[ 2,8512 FRA 1.0898 FC3-7,$835 85P 11629

BD[ 2,3529 BRA ,4919 BC37.9091 FSP 1097

[CC 1.1111

L-I TIH[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO ¢IT TIN INJ 8 LAT INJ 9 LONG

3594,?1 -41,11 155.R| |O0,1S 99,8E II 89 59 R554.? -31.|7 101,31

5999,0| -40.89 19R,40 901.08 91,91 II 89 41 R931,0 *IS,ID IOI,R?

3300.R7 -SS,DS 199.48 2D0.98 99,07 11 41 0 ESOI,O -32.08 IDO,I!

3424.|t -89.T| 18R,93 900,81 91.47 12 4 13 2484.! *29,3? 29,$3

3RSG.0G -E6.4D 108,99 199,T? ?2.46 19 SG 11 9839.t -2e.t? it.92

RR99,Sl -89,?9 94,30 900,E1 81,47 14 39 lg 1898.1 -eG,3? SR.GO

154T,79 -39,93 59,34 90D,DI 86,D? 19 E4 13 |54?,9 -38,08 RG.??

MID-COURSE EXECUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

8GT 9SS?.? SGR 8801,D SGS 953,i 9T t75,? GR 61.? 98 ?S.4

RRT ,9588 RRF .9964 RTF ,9939 CRT ,g$61CR$ -.9999 CST -,9046

8GB 61gl.3 R23 .9228 RI3 ,9441 LSA 800.3 MSA 14,1 89A .3

$91 6869.5 IG2 640.8 THA 17.93 ELI 189,9 EL8 9,? ALF 19.14

l?14



JPI- TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19'71 )

LAUNCH DATE JUN 8 1971 FLIGHT TINE ZSO.O0 ARRIVAL DATE FED 13 1972

H(L)OCENTR1C CONIC DISTANCE $64.742 EARTH TO MARS

RL 151.84 LAL .00 LOL 266.58 VL 32.366 GAL .91 AZL 65.51 HCA 172.13 SMA 199.45 ECC .19914 INC 4.4925 V! 29.342

RP 227.13 LAP .61 LOP 68.73 VP 21.636 GAP .SO AZP 94.45 TAL 5.47 TAP 177.60 RCA 151.72 APO 227.18 V2 24.215

RC 235.874 GL 40.80 GP -35.26 ZAL 85.63 ZAP 59.80 ETS 154.97 ZA[ 69.60 ET[ 179.69 ZAC 66.74 ETC 273.99 LVI 20.50

PLANETC_ENTRIC CONIC

C3 15.049 VHL 3.879 DLA 30.03 RAL 325.69 RAD 6640.6 V[L 11.623 PTH 6.66 VHP 4.04§ DPA -55.75 RAP 315.68 £CC 1.2477

LNCH AZMTH LNCH TIME Lol TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 9 SO 21 3693.27 -47.56 146.71 203.87 88.43 10 51 37 2695.3 -42.57 112.96

60.00 9 45 44 3707.60 -39.65 146,92 204.97 82.09 10 47 31 2707.6 -38.54 115.81

TO.O0 9 36 15 3733.61 -31.42 147.21 203.00 75.86 10 38 30 2735,6 -34.09 118.80

79.44 8 34 30 3930.76 -19,28 157.31 198.43 66.52 9 40 I 2930.8 -27.27 132.71

79.44 8 34 30 3930.76 -19.28 157.31 198.43 66.52 9 40 1 2930.8 -27.27 132.71

• 9.44 8 34 30 3950.76 -19.28 137.31 198.43 66.52 9 40 1 2930.8 -27.2• 132.71

110.00 14 35 41 2782.43 -31.42 76.13 203.00 75.86 15 22 3 1782.4 -54.09 47.72

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.6840 TRA -.5059 TCS-6.784D BAU 1.4437 SGT 6645.6 SGR 2376.2 SG3 557.5 ST 198.8 SR 74.2 SS 75.?

ROE 1.0008 RRA .2414 RC3-2.3364 FAU .10246 RRT .9533 RRF .9960 RTF .9303 CRT .9990 CRS -.9998 CST -.9861

FOE 2.9177 FRA .8585 FC3-5.8942 BSP 11935 $GB 7057.6 R23 .3302 R13 .9418 LSA 224.8 NSA 14.8 SSA .2

BDE 2.8645 8RA .5605 BC3 7.1757 FSP 974 SG1 7024.9 SG2 678.8 THA 19.01 EL1 211.9 EL2 10.3 ALF 20.32

LAUNCH DATE JUN 8 197I FLIGHT TIME 252.00 ARRIVAL DATE FEB 15 19•2

HELIOCENTRIC CC_ZC DISTANCE 568.816 EARTH TO MARS

RL 151.84 LAL .00

RP 227.52 LAP .6§

RC 238.532 GL 46.67

PLAN£TC_ENTRIC CONIC

CS 1•.833 VHL 4.223

LNCH AZNTH LNCH TIME

50.00 9 4 59

60.00 8 38 9

67.49 ? 6 1

6•.49 • 8 1

67.49 7 6 !

67.49 7 6 1

67.49 7 6 1

LOL 256.58 VL 32.377 GAL .63 AZL 84.35 HCA 173.17 SMA 189.63 ECC .19986 INC 5.4443 Vl 29.$42

LOP 69.78 VP 21.606 GAP .47 AZP 93.41 TAL 4.96 TAP 178.13 RCA 131.74 APO 227.53 V2 24.174

GP -38.68 ZAL 86.62 ZAP 61.04 ETS 152.95 ZAE 86.13 ETE 179.21 ZAC 63.28 ETC 274.29 LVI 23.47

DLA 35.35 RAL 323.18 RAD 6641.9 VEL 11.741 PTH 6.77 VHP 4.29? DPA -58.73 RAP 318.99 ECC 1.2835

L-! TINE INJ LAT ]NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3870.38 -45.91 163.24 211.76 73_83 10 9 30 2870.4 -46.30 128.12

3942.13 -33.73 165.53 207.64 70,02 9 43 51 2942.1 -40.30 133.42

4213.72 -21.29 180.02 200.13 60.83 8 16 13 3213.7 -31.40 155.66

4213.72 -21.29 180.02 200.15 60.83 8 16 15 3213.7 -31.40 155.66

4213.72 -21.29 180.02 200.15 60.83 8 16 15 3213.7 -31,40 155.66

4213.72 -21.29 180.02 200.15 60.83 8 16 15 3213.T -31.40 133.66

4213.72 "21.29 180.02 200.15 60.83 8 16 15 3213.7 -31.40 155.66

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 3.2544 TRA -.6936 TC3-5,6936 BAU 1.4984 $GT 6753.6 SGR 2581.1 $63 469.5

ROE 1.3087 RRA .1962 RC3-2.1839 FAU ,08711 RRT .9547 RRF .9949 RTF .9249

FOE 2.9094 FRA .6949 FC3-4.2289 BSP 12167 SGB 7230.0 R23 .3415 R13 .9362

DOE 3.5076 ERA .72D6 BC3 6.2892 FSP 827 SG1 7194.0 SG2 720.7 THA 20.26

LAUNCH DATE JUN 8 1971 FLIGHT TIME 254.00

HELIOCENTRIC CCNIC DISTANCE 572.882

RL 151.84 LAL .00 LOL 256.58 VL 32.389 GAL .74 AZL 83.27 HCA 174.21 SHA

RP 227.91 LAP .68 LOP 70,62 VP 21.377 GAP .34 AZP 96.70 TAL 4.43 TAP

RC 241.106 GL 53.3| GP -42.70 ZAL 07.53 ZAP 62.84 ETS 131.00 ZAE 87.91ETE

PLANETOCENTRIC CONIC

C3 22.417 VHL 4.733 DLA 41.62 RAL 319.64 RAD 6643.9 VEL 11.933 PTH 6.94 VHP 4.659 DPA "62.09

LNCH AZNTH LNCH TIME L-! TIME INJ LAT |NJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

50.00 • 57 3 4103.27 -40.12 162.54 214.99 61.91 9 5 26 3103.3

58.10 6 S 49 4401.23 -22.36 196.26 202.06 33.94 7 19 11 3401.2

5S.ID 6 5 49 4401.23 -22,36 196.26 202.08 33.94 ? 19 11 5401.2

58.10 6 S 49 4401.23 -22.36 196.26 202.08 53.94 7 19 1! 3401.2

58.10 S 5 49 4401.23 -22.36 196.26 202.08 33.94 7 19 I1 3401.2

58.10 6 5 49 4401.25 -22.36 196.26 202.08 53.94 7 19 11 3401.2

58.10 S S 49 4401.23 -22.36 196.26 202.08 53.94 7 19 II 3401.2

ORBIT DETERMINATION ACCURACY

ST 221.6 6R 89.0 83 73.5

CRT .9911CRS -.9996 CST -.987D

LSA 249.4 NSA 14.9 33A .2

ELI 238.5 EL2 11.0 ALF 2|.75

ARRIVAL DATE FEB 17 1972

EARTH TO MARS

189.84 ECC .20059 INC 6.7324 Vl 29.342

178.66 RCA 151.76 APO 227.93 V2 24.133

178.84 ZAC 59.21ETC 274.72 LV[ 26.91

RAP 523.72 ECC 1.3689

INJ 2 LAT INJ 2 LONG

-47.41 150.36

-55.09 172.04

-55.09 172.84

-55.09 172.84

-55.09 172.84

"35.09 |72.$4

-35.09 172.04

DIFFERENT I AL CC_RECTIONS M1 D-COURSE EXECUTION ACCURACY ORBIT DETERNI NATION ACCURACY

TD£ 3.9969 TRA -.9590 TC3-4.D46D 9AU 1.5664 SGT 6644.9 SGR 2825.0 SG3 369.3 ST 245.0 SR 106.3 SS 67.0

ROE 1.7562 flRA .1076 RCS-1.9581FAU .06961 RflT .5572 RRF .9622 RTF ._,70 CRT .992T CR3 -.9993 ClY -.99T4

?DE 2.7769 FRA .4369 FC3-2.6884 OSP 12470 $66 7405.3 R23 .3372 RI3 .9325 LSA 273.4 HSA 14.9 8SA .1

DOE 4.3648 BRA .9658 8C3 5.2266 FSF 660 $G| 7366.2 $62 759.8THA 21.81 ELI 265.0 EL2 11.7 ALF 23.53

LAUNCH DATE JUN S 1971 FLIGHT TIME 236.00 ARRIVAL DATE FEB 19 1972

HEL1C_ENTR|C CONIC DISTANCE 576.935 EARTH TO MARS

RL 151.84 LAL .OO LOL 236.38 VL 32,400 GAL .66 AZL 61.43 HCA 175.24 3NA 190.04 ECC .20134 IHC S.5698 VI 29.342

RP 228.30 LAP .71 LOP 71.87 VP 21.540 GAP .21AZP 98.54 TAL 3.94 TAP 179.19 RCA 131.76 APO 228.31 V2 24.092

RC 243.834 GL 60.79 GP -47.37 ZAL 88.35 ZAP 65.37 (T3 149.39 ZAE 88.06 ETE 179.77 ZAC 54.46 ETC 275.40 LV| 30.84

PLANETOCENTRIC CONIC

C3 30.594 VHL 5.331DLA 48.15 RAL 314.46 RAD 6647.2 VEL 12.269 PTH 7.21VHP 5.212 DPA -65.69 RAP 330.87 ECC 1.5035

LNCH AZNTH LNCM TIME L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

49.26 S 11 23 4566.50 -21.66 210.77 203.64 45.88 6 27 29 3566.5 -37.44 189.56

49.26 $ 11 23 4566.50 -21.66 210.77 203.64 45.88 6 27 29 3566.5 -37.44 189.56

49.26 S 11 23 4566.30 -21.66 210.77 203.64 45.88 6 27 29 3566.5 -37.44 189.56

49.26 S 11 23 4566.50 -21.66 210.77 203.64 45.88 6 27 29 3566.5 -37.44 189.56

49.26 S 11 23 4566.50 -21.66 210.77 203.64 45.88 6 27 29 3566.5 -37.44 189.56

49,26 S 11 23 4566.$0 -21.66 210.77 203.64 45.88 6 27 29 3566.5 -37.44 189.56

49.26 5 11 23 4566.50 -21.66 210.77 . 203.64 45.88 6 27 29 3566.5 -37.44 189.56

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.9584 TRA-1.3623 TC3-3.7067 DAU 1.6617 6GT 6904.4 SGR 3129.2 SG3 237.7 ST 258.8 SR 126.5 35 56.6

ROE 2.4413 RRA -.0721 RC3-1.6629 FAU .D4958 RRT .9613 RRF .9852 RTF .9022 CRT .9940 CRS -.9985 CST -.9865

FOE 2.4348 FRA .2262 FC3-1.4029 BSP 12811 SGB 7580.4 R23 .3861 R13 .9210 LSA 293.3 NSA 14.8 SSA .1

ODE 5.5266 BRA 1.3644 BC3 4.0627 FSP 469 SG1 7539.1SG2 789.5 THA 23.82 EL1 287,8 ELI 12.4 ALF 25.96

1785



JPL TM 33-1OO .EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 8 |971

HELIOCENTRIC CONIC

RL 151.84 LAL .00

RP 232.50 LAP 1.D3

R¢ 272.478 GL -Sl,O0

PLANETOCENTR IC CONIC

C3 33.714 VHL 5.806

LNCH AZNTH LNCH TIME

40.74 21 55 24

40,74 21 55 24

40.?4 21 55 24

40.74 21 55 24

40.74 21 55 24

40.74 21 SS 24

40.74 21 55 24

FLIGHT TIME 278.00 ARRIVAL DATE MAR 12 1972

DISTANCE 621.621 EARTH TO MARS

LOL 256.58 VL _32.524 GAL -.37 AZL 98.98 HCA 186.60 SNA 192.26 ECC .21031 INC 8.8830 VI 29.342

LOP 83,10 VP _21.245 GAP "1.19 AZP 81,08 TAL 357.89 TAP 184.49 RCA 151.82 APO 232,69 V2 23.eq2

GP 37.18 ZAL 94.20 ZAP 54.87 ETS 211.77 ZAE 80.04 ETE 188.26 ZAC 138.28 ETC 277.83 LVI -41. '

DLA -54.92 RAL \32.79 RAO 6648.4 VEL 12.394 PTN 7.31VHP 4.510 DPA 13.82 RAP 300.79 ECC 1.S549

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

200T.73 22.61 $1.91 285.77 141.49 22 28 51 1007.7 49.82 32.81

2007.73 22.61 51.91 285.77 141.49 22 28 51 1007.7 40.82 32.81

2007.73 22.61 51.91 285.77 141.49 22 28 51 1007.7 40.82 32.81

2007.73 22.61 51.91 285.77 141.49 22 28 31 1007.7 40.82 32.81

200?.73 22.61 51.91 285. T7 141.49 22 28 31 1007.7 40.82 32.01

2007.73 22.61 51,91 285.77 141.49 22 26 31 1007.7 40.82 32.81

2007.73 22.61 31.91 283.77 141.49 22 28 51 1007.7 40.82 32.81

DIFFERENT ZAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

T08-2.4818 TRA 3.6068 TC3-4.0830 0AUI.9139 $GT 8176.0 SGR 2613.0 $63 382.7

ROE .1586 RRA-I.3014 RE3 1.1587 FAU .07508 RRT -.9644 RRF -.9806 RTF .8975

FOE .6142 FRA 2.1977 FC3-1.9278 BSP 14761 SG8 8583.4 R23 .4133 R13 -.9077

SO( 2.486? BRA 3.8344 8C3 4.2462 FSP 693 SGI 8558.0 SG2 660.3 THA 162.76

LAUNCH DATE JUN 8 1971 FLIGHT TIN( 280.00

HELIOCENTRIC CONIC DISTANCE 625.619

RL 151.84 LAL .DO LOL 256,58 VL 32,538 GAL -.46 AZL 98.01 HCA 187,59 SMA 192.46 ECC .21120

RP 232.87 LAP t.05 LOP 84.10 VP 21.219 GAP "1.33 AZP 82.06 TAL 357.38 TAP 184.97 RCA 151.81

RC 275.026 GL -37.28 GP 33.46 ZAL 98.06 ZAP 52.20 ETS 210.36 ZA( 78.37 ETE 188.37 ZAC 134.59

PLANETOCENTRZC CON|C

C3 29.042 VHL 3.389 DLA "51.88 RAL 29.08 RAD 6646.6 VEL 12.206 PTN 7.16 VHP 4.302 DPA 12.20

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN

44.51 21 51 38 1945.99 23.58 46.37 279.03 137.66 22 24 4

44.51 21 51 38 1945,99 23.58 46.37 279.03 137.66 22 24 4

44.31 21 31 38 1945.99 23.58 46,37 279.03 137.66 22 24 4

44.51 21 51 38 1945.99 23.58 46.37 279.03 137.66 22 24 4

44.51 21 51 38 1945.99 23.58 46.37 279.03 t37.66 22 24 4

44,51 21 Sl 38 1948.99 23.58 46.37 279.03 137.66 22 24 4

44.51 21 51 38 1945.99 23.58 46.37 279.03 137.66 22 Z4 4

DIFFERENTIAL CCRRECTION$ MID'COURSE EXECUTION ACCURACY

T0£-2.4883 TRA S.SOD7 TC3-4.7237 6AU 1.6896 6GT 6316.9 8GR 2353.9 8G3 440.2

RD( .1971 RRA-I.ISI9 RE3 1.1627 FAU .08333 RRT -.9643 RRF -.9S32 RTF .6051

FIDE .4319 FRA 2.5017 FC3-2,4639 BSP 14898 868 8644.1 R23 .3916 RI3 -.6t_9

8DE !.4743 lIRA 3.8834 BC3 4.8683 F8P 797 SGI 8623.1 862 601.9 THA 164,65

ORBIT DETERMINATION ACCURACY

ST 153.6 SR 34.5 SS 25.1

CRT -.T702 CRS .7320 CST *.1588

LSA 156.2 MSA 32.8 SSA .2

ELI 156.2 EL2 21.7 ALF I?O.DI

ARRIVAL DATE NAR 14 1972

EARTH TO MAR8

INC 8.0088 Vl 29.342

APO 233.10 V2 23.813

(TE 27?.36 LV; -45.82

RAP 301.68 ECC 1.4780

INJ 2 LAT INJ 2 LONG

946.0 40.46 25.85

946.0 40.46 23.65

946.0 40.48 25.63

946,0 40.46 25.65

946.0 40.46 25.65

946.0 40.48 25.63

946.0 40.46 23,83

ORBIT DETERMINATION ACCURACY

ST 139,5 SR 31.6 88 R8.7

CRT ".SODS CRS ,7692 CST -.247S

LSA 161.7 NSA 30.8 SSA .2

ELI 161,5 ELi 18.2 ALF 170,77
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT[ JUN 9 1971

HELIOCENTRIC CGNIC

RL 15t.88 LAL .DO

RP 208.?? LAP -|.62

RC 39.483 GL -10.98

PLANETO¢ENTRIC CQNIC

C3 37.340 VHL 6.111

LNCH AZMTH LNCH TINE

50.00 13 45 47

80.00 14 SS 39

T0.00 16 25 38

SO.D0 18 13 21

90,00 19 54 48

100.00 20 58 13

110.00 21 23 4

FLIGNT TIN( 82.00 ARRIVAL OAT[ AUG 30 19T1

DISTANCE 228.S46 EARTN TO MAll

LOL 28T.53 VL 34,93S GAL 4.36 AZL g1,92 HCA 71.94 |MA 2||,|2ECC .40268 IN( 1.6164 Vt 29.33l

Led D 32|,47 VP 27.SOD GAP 2|.62 AZP IO,5| TAL 16o2| TAP |?.20 RCA 150,32 APO 3S2,22 V2 2i.4lS

GP -2,27 ZAL 6|.38 ZAP 174,51 [TS 204,4T ZAE 1|?.99 ET[ 11.22 ZAC 96.86 ETC 2T8,99 LVI -17.48

DLA -24,D4 RAL 329,?| RAD t646.T VEL 12.S$9 PTH ?.42 VHP 10.37| DPA -17.24 RAP 326,20 [CO 1.|148

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2T96.49 -21.82 T9.83 195.23 133.39 14 32 23 1796.5 -3.06 63.15

2809.78 -15.67 |8.54 200.7? 12T,62 IS 39 29 1809.8 .20 50.24

2346.22 -9.56 51.60 205,20 122.95 17 4 44 1348.2 4.37 32,02

2009,09 -4.37 29.17 208,36 119.67 18 46 SO 1009.1 7,98 6,84

1601.88 -2,09 |.37 209,62 118.21 20 22 SO 681.9 9.S9 346.43

1483,57 "4.37 3SO,S4 208.36 II9.ST 2| 20 §6 483.6 ?,99 330.01

1393.04 -g,56 340,52 205,20 122.95 21 48 17 393.0 4.37 320.94

DIFFEREHTIAL C(SqRECTION8

TOE -.2274 TRA -.6425 TC3 ,143T BAU ,0?48

ROE -.5592 RRA ,1999 RC3 .0421 FAU .OSS4D

FOE -.0668 FNA .2305 FC3 ".820T DSP ?sg

ROE .6037 BRA ,6729 6C3 .1498 FSP 101

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 715.2 |DR 565.4 SG3 89.2 ST 14.5 SR 26.4 S| 4.4

RRT -.0360 RRF .0503 RTF -.4322 CRT ,6465 CRS -.7035 CST .0368

SGB 911.7 223 -.0090 R13 ,4335 LSA 28.4 NSA 10.8 SSA 1.2

SGI ?15.9 $G2 564.5 THA 175.68 ELI 28.3 EL2 10.3 ALF 67.13

LAUNCH DATE JUN 9 1971 FLIGHT TIME 84.00 ARRIVAL DATE SEP 1 Ig?l

HELIOCENTRIC CONIC

NL 151.86 LAL .OO

RP 206.?4 LAP -1.81

RC 60.233 GL -11.16

PLANETOCENTRIC CONIC

C3 34.94? VHL 5.912

LNCH AZHTH LNCH TIME

50.00 13 45 36

60,00 14 56 29

70.00 16 2? 6

80.00 16 16 12

90.00 19 58 38

100.00 20 59 4

110.00 21 26 32

DISTANCE 231.104

LOL 2$7.53 VL 34.729 GAL 4.33 AZL 91.89 HCA 73.21 SMA

LOP 330.74 VP 27.242 GAP 20.97 AZP 90,55 TAL 13.61 TAP

GP -2.32 ZAL 65,89 ZAP 173,52 ET3 201.07 ZAE 167.56 ETE

OLA "24.39 RAL 329.26 RAD 6649.9 VEL 12.444 PTH 7.34 VHP 10.004 DPA -IT.22

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM

2772.19 -20.68 78.64 193.91 133.86 14 31 51 1772.2

2583.76 -14.69 67.20 199.44 128,00 IS 39 33 1583.8

2317,37 -8,4g SO.O| 203,90 123.21 17 S 43 1317.4

1975,91 -3,26 27.34 207. ll 119.70 18 49 8 9?5.9

1645.56 -,92 4.34 208.40 118.27 20 26 3 645.6

1450.38 "3.26 346.71 207.11 119.70 21 23 14 450.4

1364.19 -8.49 368.97 203.90 123.21 21 49 17 384.2

EARTH TO MARS

244.96 ECC .38645 INC 1.8941 Vl 29.338

88.82 RCA lS0.30 APO 339.63 V2 26.489

10,11 ZAC 96.77 ETC 279.03 LVI -17.48

RAP 328.43 (CC 1.9751

INJ 2 LAT INJ 2 LONG

-2.64 62.13

!.3S 49.00

5,46 30,S0

g.07 6.77

10.69 343.33

9.07 328.14

5.48 319.42

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION

TOE -.2191TRA -.6307 TC3 .1632 BAU .0789 SGT 729.9 |DR 572.8 SG3 96.2 ST 14.8 SR 26.8 86

RD[ -.5484 RRA .1945 RC3 .0438 FAU ,03697 RRT -.038§ RRF .0343 RTF -,4433 CRT .6408 CRS -.7443 C$T

FOE -.0760 FRA .2368 FC3 -.9159 OSP 800 $80 927.8 R23 -,0101 R13 ,4447 LSA 28.8 HSA I1.0 $SA

ODE .5906 BRA ,6600 BC3 .1690 FSP 111 SGI 730.8 SG2 571.7 THA 175.53 ELI 28.6 EL2 10.5 ALF

LAUNCN DATE JUN g 1971 FLIGHT TIME 86.00 ARRIVAL DATE SEP

NELIOCENTRIC CONIC DISTANCE 233.861 EARTH TO MARS

RL 151.86 LAL .00 LOL 257.53 VL 34.537 GAL 4.31AZL 91.87 HCA 74.48 |HA 239.09 ECC .37149 INC 1.8732 Vl

RP 206.71 LAP -|.80 LOP 332.00 VP 27.000 GAP 20.43 AZP gO,SO TAL 15.98 TAP 90.46 RCA 150,27 APO 327.90 V2

RC 61.050 GL -11,34 GP -2.38 ZAL 65.38 ZAP 172.50 ET$ 198.57 ZA[ 167.19 [T[ 9.08 ZAC 96.68 ETC 279.07 LVI

PLANETC_ENTR1C CONIC

C3 32. 798 VHL 5. 727 DLA -24,73 RAL 328. ?8 RAD 6648.1 VEL 12,358 PTH 7,28 VMP 9. 849 DPA -17.20 RAP 328.65 ECC

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ

SO.DO 13 45 25 2748.62 -19.56 77.51 192.63 134.28 14 31 13 1748.6 -1.48

60.00 14 36 55 2358.45 -13,52 65.91 198,15 129.33 15 39 33 1558.4 2.46

70.00 16 28 31 2289.1§ 07,43 48.55 202,63 123.43 17 6 40 1289.2 6.53

RO.O0 16 19 S 1943.09 -2.15 25.54 203.8g 119,79 IS 51 20 943.1 10.13

90.00 20 2 36 1609.29 .26 2.32 207.22 118.28 20 29 24 609.3 !1.78

100.00 21 ! 57 1417.56 -2,13 346.91 205.89 119.79 21 23 33 417,9 10.13

!10.00 21 27 57 1335.97 -7.43 337,47 202.63 123,43 21 SO 13 336,0 8,63

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

T06 *.2102 TR4 -.6226 TC3 ,1621 |AU .0826 SGT T47.4 |DR §79.8 SG3 103.7

ROE -.5362 RRA ,1894 2C3 .0453 FAU .03864 RRT -,0440 RRF .0585 RTF -,_22

FOE -.0867 FRA .2374 FC3-1.0200 DiP 800 SGB 945.g 223 "*0099 R13 ,4537

BO2 .5?77 ERA .6509 6C3 .1882 FSP 122 SGI 748.5 382 570.4 THA 175.14

LAUNCH DATE JUN 9 1971 FLIGHT TIME 98.00

HELI_ENTfllC CONIC OISTANCE 236.75?

RL 151.86 LAL ,00 LOL 257,63 VL 34.35T GAL 4,29 AZL 9|.96 HCA 75.75 |HA

RP 208.89 LAP -1,80 LOP 333.2? VP 2|.772 GAP 19.91 kip 90.46 TAL 16.36 TAP

RC 61,933 GL "11.60 GP -2.44 ZAL $4,86 ZAP 171,45 [TS 196.63 ZA( 166.88 ETE

PLAMET_ENTRIC CONIC

C3 30.860 VHL S.SSS OLA -2S.07 RAL 328.28 RAO 6647.3 VEL 1,2.200 PTM 7.22 VHP

LNCH AZMTH LNCH TIME L-1 TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME

50,00 13 43 G 272S.83 -18.47 76.44 191.38 134.66 14 30 31

80.DO 14 57 16 2533.90 -12.40 64.67 196.90 128.64 1S 39 29

70.00 16 29 52 2281.63 -6.40 47.09 201.40 123.62 17 ? 34

00.00 18 22 0 1910.$g -1.05 23.?6 204.71 I19,84 18 $3 50

90.00 20 6 40 1573.08 i,41 .30 206.08 118.23 20 32 33

100.00 21 4 $1 1386.18 "1.05 345.13 204.71 119.84 21 27 57

110.00 21 29 18 1308.44 -6.40 336,01 201.40 123.62 21 S! 7

OZFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE ".2034 TRA -.6111TC3 .2063 DAU ,0872 SGT 762,1SGR 686.3 SG3 111.?

ROE "*$284 RRA .1844 RCS .0484 FAU .04042 RRT -,0448 RRF .0630 RTF -.4643

FOE -.0984 FRA .2403 FC3-1.1339 BSP 882 SGB 961.6 R23 -.0126 213 .4663

808 .$682 BRA .6383 BC3 .2114 FSP 134 SG1 763.2 SG2 $84.g THA 176.23

ACCURACY

4.?

- ,0128

!.3

67.50

3 1971

29.336

26.492

-17.47

1.$397

2 LONG

61.1S

47.?9

29.01

4.82

341.23

328.28

317.93

OR|IT OETERMINATION ACCURACY

ST 14.7 SR 27.1 88 S,1

CRT .8260 CR6 ".T782 C8! -.US2$

LSA 29.1N$A II.S 8SA 1.3

ILl 28.g EL2 10,7 ALF 67.98

ARRIVAL OAT| 8[P 3 18?1

EARTH TO NAR8

233.87 [CC .3S761 INC 1,852S Vl 29.338

92.11 RCA 130.24 APO 317.S! V2 28,496

8.10 ZAC gs.sg ETC 2T9.|0 LVI -IT,48

g.309 OPA -|T.19 RAP 328.86 [CC t,SO?8

PO CST TIN INJ 2 LAT ]NJ 2 LONG

1725.8 -,31 80.20

1533.g 3.54 48,81

1261,6 7,66 27.SS

g10.7 11.1T 3.0?

673.1 12.86 339.10

386.2 11.17 $24.44

308.4 7.$6 318,47

ORBIT DETERMINATION ACCURACY

ST 14.8 8R 27.4 66 5.S

CRT .6231CRS -.8103 C$T -.0g67

LSA 2g.5 NSA 11.4 SSA !.4

EL1 2g.2 EL2 10.9 ALF 68.2§
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I 1971

HELIOCENTRIC CONIC

NL 131,8S LAL .DO

RP 205.68 LAP "1.79

RC $2,879 GL -tl,iS

FLAN£TOCENTRI¢ CONIC

C3 29.115 VHL S.39D

LNCM AZMTH LNCN TIME

S0.D0 13 44 41

80.00 14 57 31

TO.D0 IS 31 9

80.00 18 24 55

90.00 20 10 53

100.00 21 T 4?

110.00 21 30 36

FLIGHT TIM( 9O.OO ARRIVAL DATE 9EP ? 19Yl

DISTANCE 239,803 EARTH TO NAIl

LO(. IS?,S3 VL 34,189 GAL 4,E? AZL 91.88 HCA ??,DE 8MA 829,23 ECC ,34474 INC 1.8320 Vt 2D,338

LOP 334,54 VP _6.358 GAP |9,39 kIP DO,4! TAL 16,76 TAP 93.78 RCA 150,20 APO 308.25 V2 ES,494

GP -2.50 ZAL i4,32 ZAP I70.39 ET8 |95,14 ZAE 168,$3 ETE 7,1D ZAC 96,50 ETC 279o14 LV! -17.44

OLA *|3.41 RAL 327.77 RAD 6148,? VEL 12.209 PTH 7.1l VHP 8,983 DPA "l?.19 RAP 322.0D ECC S.4?DE

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTM |NJ TIN[ PO CIT TIM IMJ 2 LAT INJ 2 LONG

2705.06 -1?.42 75.41 190,11 l)S,Ol 14 29 45 1703.9 .79 9g,Ei

2510,16 -11.4? i3,48 193.67 128.90 15 39 21 1510.2 4,39 45.47

2254,95 -3,38 45.68 200.20 123,78 17 8 24 1234.0 8,56 26.13

107D,78 .03 22.01 203.56 I19,86 18 5D 14 D78.8 12.17 1.24

1536.93 2,58 358.28 204.97 118.17 20 36 32 536.9 13.89 35S.96

1353.25 .03 343,38 203.56 |19,86 21 30 21 353,3 12,17 322.81

12DI,D7 01.35 334.90 200,20 123.78 21 51 57 281.7 8.56 315.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ?76.9 SGR 592,6 383 l_O,3 8T 14,D 8R 27,7 $1 $.D

RRT -,0475 RRF .0678 RTF -,4?30 CRT .6143 CR9 -.9373 CST -.133D

SGB 977.1 R23 -,D144 RI3 .4757 L8A 29.8 HSA II.D SEA 1.4

881 778,2 SG2 591.0 THA 175.09 EL! 2D,5 EL2 ll.O ALF 61.DG

DIFFERENTIAL CCMRECTIO_I

TD[ -.1959 TRA -,301| TC3 ,2208 6AU ,ODD9

ROE -,8192 RRA .1795 RC3 ,0473 FAU ,04231

FD[ -,1108 FRA .2429 FC3-1.2501 2SP 893

DOE ,5550 ERA .D274 BC3 .233R FSP t4?

LAUNCH DATE JUN D ID71 FLIGHT TIME 92,00 ARRIVAL DATE IEP D lt?t

HELIOCENTRIC CONIC DISTANCE 242,2Q8 EARTH TO MARl

RL 191.89 LAL .DD LOL 25?.35 VL 34.033 GAL 4.29 AZL 91.81 HCA ?8.29 8HA 2El.D? ECC .332?8 |NC 1.8||? VI 29,318

RP 206.97 LAP -1.7? LOP 335.81 VP 28,359 GAP 18.89 AZP 90.3? TAL 17.18 TAP 95,45 RCA 150,17 APO 29R.97 V2 2D.4D8

RC 63.888 GL -11.80 GP -2.5? ZAL 83.78 ZAP 168,30 ETS 193.93 ZAE 166,45 ETE 8,25 ZAC 99.41 2TC 279.17 LVI -17.41

PLANETC_ENTRZC CONIC

C3 27.540 VHL 5.24R DLA "25.74 RAL 327,24 RAD 6646.0 VEL 12.145 PTH 7.11 VHP 8.971 DPA "17,19 RAP 329,25 ECC t,4332

LNCH AZNTH LNCH TINS L-I TIME IMJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

DO.DO 13 44 12 2682.73 -18,40 74,44 188,98 135.31 14 28 55 1682.7 1.86 59.40

60.00 14 57 42 2487.27 -10,49 62.34 194.49 129,14 15 39 9 1487.3 5.58 44.37

7O.OO 16 32 23 2208.8D -4,40 44.31 199,03 123.90 17 9 12 1208.9 9.53 24.78

80.00 18 27 52 1847.39 1.09 20.29 202,44 119.84 18 5D 40 847.4 13.15 359.43

90.00 20 15 20 1500.81 3.74 356.26 203,91 118.05 20 40 21 SOD.8 14.92 334.81

100.00 21 10 44 1821,87 1,09 341.66 202,44 119.84 21 32 46 321.9 13.15 320.79

110.00 21 51 49 1255.70 -4.40 333.23 199.03 123.90 21 52 45 255.7 9.53 313.65

D1FFERENT|AL CCIRRECTIONR

TOE -.1884 TRA -.5908 TC3 ,2330 BAU .0948

ROE -.5105 RRA .1748 RC3 .04?7 FAU .04433

FDE -.1244 FRA .2446 FC3-1.3D34 OSP 919

SOS .5442 BRA .6162 9C3 .2574 FSP 161

LAUNCH DATE JUN 9 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 791.0 SGR 598.4 983 129.3 ST 14.9 9R 28.1 SS 6.3

RRT -.0503 RRF ,0729 RTF ".4832 CRT .6052 CRS -.8617 CST -.1996

SGB 991.8 R23 -.0165 R13 .4954 LSA 30.1 MSA 11.7 SSA 1.5

SGI 792.3 $G2 596.7 THA 174,95 EL! 29.7 EL2 11.2 ALF 69.11

FLIGHT TINE 94.00 ARRIVAL DATE SEP 11 1971

HELIOCENTRIC CONIC DISTANCE 24D,239 EARTH TO MARS

RL 151.86 LAL .DO LOL 257.53 VL 33.88D GAL 4,25 AZL 91.79 HCA 79.56 SNA 221,33 [CC .32169 INC 1.7915 V1 29.386

NP 206.68 LAP -1.78 LOP 33?.0D VP 26,198 GAP 18.39 AZP 90.33 TAL 17.57 TAP 97.13 RCA 130.13 APO 292.53 V2 26.499

RC 84.956 GL -11.93 GP -2.64 ZAL 63.23 ZAP 168.19 ETS Ig2.93 ZAE 166.33 ETE 5.36 ZAC 99.32 ETC 279.19 LVI -17.38

PLAN(TOCENTR|C CONIC

C3 26.117 VHL 5.lll DLA -28,06 RAL 326.69 RAO 6643.5 VEL 12.086 PTH 7.07 VHP 9,372 DPA -17.21 RAP 329.41ECC 1,4296

LNCH AZHTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT %NJ 2 LONG

50.00 13 43 38 2862.48 -15.42 73.52 187.83 135.59 14 28 1 1682.5 2.87 57.55

60.00 14 57 47 2465.26 -9.54 61.26 193.33 129.34 15 38 53 1465.3 6.55 43.30

70.00 16 33 32 2183.78 -3.44 43.00 197.89 124.00 I? 9 56 1183.8 10.45 23.36

80.00 16 30 50 1816.58 2.14 18.60 201.37 119.79 19 I ? 816.8 14.10 357.83

90.DO 20 19 57 1464.60 4.99 354.23 202.86 !17.89 20 44 22 464.7 15.92 332.63

!00.00 21 13 4Z 1291.0D 2.14 339.96 201,37 119.79 21 35 13 291.1 14.10 319.00

liD.DO 21 32 56 1230.58 °3.44 331.92 197.89 124.00 21 53 29 230.S 10.45 312.30

D! FFERENT |AL CCRR£CTIONS HID-COURSE EXECUTION AccuRACY ORBIT OETERMINATION ACCURACY

TOE -.1809 TRA -.5615 TC3 ,2?7| |AU .0982 $GT 804.9 8GR 903.9 $83 139,$ ST 14.9 IR 25.) II 6.8

ROE -.5023 RRA ,1?D4 RC3 .0478 FAU .04R48 RRT -,0541RRF .U?04 RTF -,L_I$ CRY .5947 CRI -.8819 CS! -,lttO

FOE -.1368 FRA ,2494 FC3-1.5408 93P 949 8GD 1006.3 R23 -.0111RI3 .4937 LIA 30.5 NSk 11.9 18A 1,5

6DE .5339 ERA .8059 5C3 .2811FSP 17D 881 806.4 $82 SOl.9 THA 174.74 ELI 29,9 EL2 11.3 ALF 69.81

LAUNCH DATE JUN 9 1971 FLIGHT TIME 96.00 ARRIVAL DATE IEP 13 1971

HELIOCENTRIC CONIC DISTANCE 249.803 EARTH TO MARl

RL 151,66 LAL .GO LOL 257.93 VL 33.749 GAL 4.24 AZL 91,77 HCA DO,D2 IMA 217,91 ECC .31138 %NC I.?YIS Vl 29,338

RP 206.70 LAP -1.75 LOP 338.35 VP 25.986 GAP 17.91AZP 90.28 TAL 17.99 TAP 98.62 RCA 150.09 APO 285.83 V2 26.494

RC 66.062 GL -12.05 GP -2.71ZAL 92.67 ZAP 167.06 (T3 192.09 ZAE 166.26 ETE 4,47 ZAC 96.23 (TC 279.22 LVl -17.34

PLANETOCENTRIC CONIC

C3 24.829 VHL 4.gt30LA -2t,39 RAL 32D.14 RAO D644.8 VEL 12,033 PTH ?.DE VHP 8,0D4 DPA -17,23 NAP 329,55 [CC 1,4019

LNCH AZMTH LNCH TIME L-! TINS INJ LAT |NJ LONG INJ IT ARC [NJ AZMTH |NJ TIME PO ¢$T TIN INJ 2 LAT INJ 2 LONG

50.DO 13 43 0 2643.12 -14.47 72.D5 18D.72 135.84 14 27 3 1643.1 3.94 56.?4

60.00 14 5? 49 2444,17 -8.13 D0.22 192.21 129.52 15 38 32 1444.2 ?.49 42.26

70.00 lS 54 38 2159.34 -2.52 41,73 196.80 124.07 l? 10 36 1159.5 11.34 22,07

80,00 IR 33 49 1788.41 3.18 ID,94 200,33 llR.Tl 19 3 35 ?89.4 13.01 395.83

90.00 20 24 48 1428,47 9.04 352.1D 201.91 IIT.6R 20 48 37 428.5 ID.S9 33D.42

100.00 21 16 41 1290,1? 3,16 338.30 200,33 tlR,TI 21 37 42 250,9 15,01 317.22

110.00 21 34 2 1208.36 -2.52 330.65 199,90 124,07 21 54 9 206.4 11.34 310,91

DIFFERENTIAL CCRR[CTION8 N|O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TO[ -.1734 TRA -,571D TC8 ,3019 2AU ,1014 SGT 917,8 3DR 109,1 SG3 149.? ST 14.g SI 29.6 99 ?.2

ROE -.4946 RRA ,1660 RC3 ,0471FAU .04877 RRT -.0579 RRF .0842 RTF -,4991 CRT .5840 CRS -,8995 C8T -.2259

FDE -,1542 FRA ,2473 FC3-1.7005 BSP 973 8GD !019.7 R23 -.0199 R13 .5018 LSA 30,S NSA 12.0 8SA 1.6

DOE ,5241BRA .$954 BC3 .3058 FDP 192 98! 81g.5 882 606.8 THA 174,52 ELI 30.1 EL2 11.4 ALF 70.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OA7E J_ G 1971

HELIO¢[HTHI¢ ¢_1_1¢

NL 151.96 LAL .OO

HP 206.?E LAP -!.T4

RC 67.2G3 GL -12,IS

PLANETOCEHTRIC CONIC

C3 23,862 VNL 4,6S4

LNCH AZMTH LNCN TIME

SO.DO 13 42 IT

60.OO 14 57 43

?O.OO 16 35 35

80.O0 18 39 48

9O,OO 2O 29 56

IO0.OO 21 19 40

llO.O0 21 35 2

FLIGHT TIE Si.0D ARRIVAL DATE IEP 15 IIYI

DISTANCE 253.049 EARTH TO MAR1

LOL E5T.53 VL 33.S21 GAL 4.24 AZL 91.75 HCA I|.OI SHk |Ii. RE ECC .3Ol?l INC 1.T919 Vl 21,351

LOP 339.6E VP E5.217 GAP IT.43 AZP 90.24 TAL 18.41 TAP 100.51 RCA ISO.OG APO E79.79 V2 26.491

GP -2.78 ZAL S2.11 ZAP 185.91 [15 191.38 ZA[ 1G8.30 [T[ 3,59 ZAC li.14 EYe 279.23 LVI "17,29

OLA -25.16 RAL 325.58 NAB 6644,4 VEL 11. 985 PTH 6.98 VHP ?.106 DPA -17.26 RAP 329. TO [CC 1.3894

L-I TIN[ INJ LAT INJ LONG IHJ RT ARC INJ AZHTH INJ TIN[ PO ¢8T TIM INJ 2 LAT INJ 2 LONG

2624,64 -13.57 71.83 185.64 136.05 14 26 2 1624.6 4.T? 59.96

2423.99 "?.75 39.24 19|.12 129,87 15 38 T 1424.0 8.34 41,30

2136.EE -1.63 40.51 195.73 124.12 I? 11 IE 1156.2 12.19 20.T9

1756.81 4.15 15.31 199.52 119.59 19 6 5 756.8 15.89 354.10

1591.96 ?.19 330.12 200.98 117.42 20 53 2 352.0 17.85 328.17

IE31.28 4.15 335.87 199.32 115.59 21 40 11 231.3 15.09 315.46

1183.04 °1.63 32g.45 195.73 124.12 21 54 45 185.0 12.19 309.71

DIFFERENTIAL COtRECTICN8

TOE -.1562 TRA -.5524 TC3 ,$440 BAU .1098

RD[ -.4873 RRA .1617 RC3 .0458 FAU .05116

FOE -.1698 FRA .2487 FC3-1.8720 BSP 872

BOG .5117 BRA .5756 BC3 ,3471 FSP 210

MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 822.1 SGR 613.9 SG3 160.8 ST 14.3 SR 28.9 SS ?.?

NRT -.0686 RRF .0905 RTF -.5302 CRT .5554 CR$ -.9131 CGT -.2258

SGB 1028,1 R23 -.0093 R13 .5329 LSA 30.9 HSA 11.9 SSA 1.6

SG1 824.5 SG2 610.7 THA 173,48 ELI 30.1 ELI !1.4 ALF 71.98

LAUNCH DATE JUN 9 1971 FLIGHT TIHE 100.00 ARRIVAL DATE 6EP 17 1971

HELIOCENTRIC CONIC DISTANCE 256.569 EARTH TO HANS

RL 131.86 LAL .DO

RP 206.?5 LAP -1.72

RC 68.502 GL -12,26

PLANETOCENTHIC CONIC

C3 22.603 VHL 4.754

LNCH AZHTH LNCH TIHE

SO,G0 13 41 31

60.00 14 57 34

?0.00 16 36 29

80.00 18 39 47

90.00 20 35 23

100.00 21 22 38

110.00 21 33 56

LOL 257.53 VL 33.501 GAL 4.23 AZL 91.73 HCA 83.56 $NA 212.16 ECC .29290 INC 1.7322 Vl 29.338

LOP 340.89 VP 25,657 GAP 16.97 AZP 90.20 TAL 18.84 TAP 102.20 RCA 150.02 APO 274.50 V2 26.487

GP -2.$6 ZAL 61.56 ZAP 164.74 ET5 190.77 ZAE 166.59 ETE 2.68 ZAC 96.05 ETC 279.25 LVI -17.23

DLA -26.95 RAL 325.02 RAD 6644.D VEL 11.941 PTH 6.94 VHP ?.544 DPA -17.31 RAP 329.81 ECC 1.3720

L-I TIME INJ LAT [NJ LONG INJ RT ARC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2607.12 -12.71 71.05 184.59 136;25 14 24 58 1607.1 5.65 55.22

2404.82 -6.92 58.31 190.07 129.80 15 57 39 1404.8 9.17 40.36

2113.96 -.78 39.35 194.70 124.15 17 !I 43 1114.0 12.99 19.57

1728.04 5.12 13,72 198.36 119.46 19 8 35 728.0 16.73 352.3?

1355.21 8.34 348.03 200.|0 117.12 20 57 58 355.2 18.T8 325.88

1202.51 5.12 355.08 198.36 119.46 21 42 41 202.5 16.73 313.74

1160.78 -.78 328.27 194.70 124.15 21 55 17 160.8 12.99 308.49

O|FFERENT IAL C(_RRECTION6

TD[ -.1533 TRA -.5473 TC3 .3624 BAU .lIDS

RD[ -.4804 RRA .1577 RC3 .0441 FAU .053T9

FOE -.1879 FRA .2484 FC3-2.0604 DSP 940

6DE .5043 8RA .5696 BC3 .3651 FSP 229

LAUNCH DATE JUN 9 1971

HELIOCENTRIC CCNIC

RL 151.86 LAL .00

RP 206.79 LAP -1.7|

LOL 257.53 VL 33.390 GAL

LOP 342.16 VP 25.500 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 836.9 SGR 618.4 SG3 172.8 ST 14.4 SR 29.1 88 8.$

RRT -.0703 RRF .0974 RTF -.5266 CRT .5511 CR8 -.9266C8T -.2563

SGB 1040.6 R25 -,0169 R13 .5298 LSA 31.3 NSA 12.0 SSA 1,?

SG1 839.3 SG2 615.1 THA 173.56 ELI 30.4 EL2 11.6 ALF 72.02

FLIGHT TIME 102.00 ARRIVAL DATE 6EP 19 1971

RC 69.791 GL -12,35

PL4NETOCENTRIC CONIC

C3 21.641 VHL 4.652

LNCH AZNTH LNCH TIN[

SO.O0 13 40 41

60.00 14 57 21

?O.OO 16 37 18

80,OO 18 42 44

90.00 20 41 16

100.00 21 25 36

110.00 21 36 44

DISTANCE 280.153 EARTH TO MARS

4.23 AZL 91.71 HCA 84.63 SHA 209.65 £CC .28464 INC 1.7126 V! 29.338

16.52 AZP 90.16 TAL 19.26 TAP 103.89 RCA 149.98 APO 269.33 V2 26.483

GP -2.R5 ZAL 61.02 ZAP 163.54 ETA 190.24 ZAE 166.56 [T[ 1.75 ZAC 95,95 ETC 279.26 LVI -17.1?

DLA -27.21 RAL 524.49 RAD 6643.6 VEL !1. 901 PTH 6,91 VHP 7.291 DPA -17.36 RAP 329,91 [CC 1.3561

L-I TIN[ INJ LAT INJ LONG INJ RT A$C |NJ AZHTH INJ TIHE PO CiT TIN INJ 2 LAT INJ 2 LONG

2590.53 -11.89 70.32 183.59 136.42 14 23 52 15g0.5 6.48 54.52

2386,62 -6.12 57.42 189.06 129.91 15 37 ? 1386.6 9,96 39.46

2092.71 .03 33.24 193.70 124.15 17 12 10 1092.7 13.75 18.39

1700.03 6,05 12.16 197.43 !19,29 19 I1 4 700.0 17.53 350.68

1517.81 9.49 345.89 199.2T 116,78 21 3 14 317.8 19.70 323.52

1174.50 6.05 533.53 197.45 119.29 21 45 11 174.5 17,53 312.05

1139.52 .03 327.16 195.70 124.15 21 55 44 t39.5 13,75 307.31

DIFFERENT IAL CCRRECTION9

TD[ -.1493 YEA -.5408 TC3 ,3828 BAU .1113

ROE -.4739 RRA .1539 RC5 .0417 FAU .05056

rOE -.2068 FRA ,2478 FC3-2.2928 88P 99?

ROE .4968 6RA .5623 2C3 .5549 FSP 248

NID-CO_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 849.5 SGR 822.5 803 185.8 ST 14.5 3R 29.4 66 8.6

RflT -.0229 RRF .1047 RTF -._.5R CGT .5448 CRA -.9675 CI! -.2810

3GB 1053.2 R23 ".0230 R13 .5290 LSA 31.6 NSA 12.2 98A I,l

301 852.0 802 sIg.o THA 173.50 EL! 30.R EL2 I|.T ALF 72.24

LAUNCH DATE JUN 9 lgYl FLIGHT TIME !04.00 ARRIVAL DATE SEP 21 1971

EARTH TO MARS

85.90 SMA 207.57 ECC ,27697 INC 1.6931 Vl 29.330

264.81 V2 26.477

279.27 LYE -17.09

HELIOCENTRIC CONIC DISTANCE 265.T96

RL 151.66 LAL .00 LOL 257,53 VL 33,285 GAL 4.25 AZL 91.69 HCA

RP 206.84 LAP -1.63 LOP 343.43 VP 25.533 GAP 16.08 AZP 90.12 TAL 19.67 TAP 105.57 RCA 149.94 APO

RC 71.130 GL -12.43 GP -5.03 ZAL 60.48 ZAP 162,32 [TS 169.78 ZAE 166.79 ETE .77 ZAC 95.86 ETC

PLANETOCENTRI¢ CONIC

C3 20.?85 VHL 4.557 OLA -27.41 RAL 323.90 RAD 8643.2 VEL 11.805 PTH 6.80 VHP 7.04? DFA -17.43 RAP 329.98 ECC 1.341 ?

LNCH AZNTN LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 39 48 2574,86 -11,12 69.04 182.62 136.5T 14 22 43 1574.g 7.26 53.86

60.00 14 57 2 2369.41 -5.37 50.59 188.08 130.00 15 36 31 1369.4 10.?0 38,GI

70.00 16 38 0 2072.50 .80 37.19 lg2.74 124.18 17 12 33 1072.5 14.47 IY,27

80,00 18 45 40 1672.83 6.96 10,65 lg6.54 119,11 19 13 33 6?2.8 18.29 349.02

90.00 20 4? 43 1279.28 10.66 343,67 198.51 116.35 21 9 2 279.3 20.61 321.06

100.00 21 28 32 1147.30 6.96 332,02 196.54 119.11 21 47 40 147.3 18.2g 310.39

110.00 21 37 2? 111g.32 .80 326.11 192.74 124.15 21 56 6 119.3 14.47 306.18

OIFF[RENT|AL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBZT DETERNINATION ACCURACY

TOE -.1447 TRA -,5336 TC3 .4031DAU ,1124 SGT 560.2 SGR 026.4 $03 199.2 ST 14.6 SR 2g.6 SS g.s

RDE -,46?? RRA .1502 RC3 .0386 FAU ,05951 RRT -.0703 RRF .1128 RTF -.5202 CRT .5374 CR$ -,g463 CGT -.3008

FDE -.2204 FRA .2471 FC3-2.4911BSP 1036 SG8 1064.1 R23 -.0282 R13 ,5304 LSA 52.0 MSA 12.2 SGA !.8

SO( .4896 BRA .$544 BC3 ,4049 FGP 2?0 SGI 583.0 $02 622.5 THA 173.35 ELI 30.8 EL2 11.8 ALF 72.SS
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH DATE auk I 1171 PLIGHT TIME lOl.OO AIRIVAL DATE lIP 2] llYl

HELIOCENTRIC CONIC

RL 151,8t LAL *OO

RP 20S.DD LAP -1.S7

RC 72,$17 GL "12.49

PLANETOCENTRIC CONIC

C3 19,997 VHL 4,490

LNCH AZNTH LNCH TIME

50,00 13 39 52

90,OO 14 It 39

70.00 lS 39 36

CO,D0 19 48 34

90.00 20 SS D

100.00 21 31 26

110,00 21 38 3

LOL liT,IS VL

LOP ]44.?0 VP

GP -$.11 ZAL

DISTANCE llT,491 EARTH TO MARl

33.188 GAL 4,I3 AZL 91.17 HCA IT,ll |NA IOt.|l ECC ,ISIS4 INC 1,171T Vl ti.]]l

2l,|ll lAP |t,ll AZP IO,Ol TAL lO,Ol TAP lOT,E§ RCA 149,90 APO 210.19 V2 2i.470

59,96 EAP 161o08 ETI 189.37 Zk[ 167,09 [TE 359,74 ZAC II,T7 ETC 279,27 LV| -17.0t

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,1398 TRA -.5292 TC] ,423] DAU ,1134 liT 869.5 8DR 62S,9 SG] 213.T

ROE -.4619 RRA o1467 RC] ,0341 FAU .D6213 RRT -,D804 RRF ,1209 RTF -,5265

FOE -._474 FRA ,24SS FC]-2,7157 BSP 1086 8GB 1073,T R23 -.0331 RI] .5314

BDE .4826 iRA ,5462 BC3 ,4247 FSP 293 891 872,5 $G2 625,? THA IT3,11

LAUNC;_ DATE JUN 9 1971 FLIGHT TIME t08,00

HELIOCENTRIC CCNIC DI8TANCE 271,I34

RL ISI.9i LAL ,DO LOL lI?,13 VL 3].Oil GAL 4,I3 AZL 91,11 HCA 11.43 IRA

RP 206,96 LAP -1.l| LOP 345,91 VP IS,DIG GAP IS,13 AZP 90,0S TAL 20,49 TAP

RC 7].950 GL -12,55 GP -],E! ZAL 19,44 ZAP 119,81 IT8 189.00 ZAE 1l?,48 ETE

PLANETO¢ENTRIC CONIC

C3 19.23t VHL 4,]16 DLA "IT,S3 RAL 3El,11 lAD 164t,I VEL 11,S01 PTH 6,62 VHP

LNCH AZMTH L_H TIME L-I TIME INJ LAT |NJ LONG INJ NT AIC INJ AZNTN INJ TIME

50.00 13 3? S] ll4i,R7 -I,TO 61,4O |8D,78 116,81 14 SO 19

90.00 14 II 12 2337,91 -3,99 IS,D8 tR6.12 130,14 11 3t 10

TO.DO II 39 6 EO3S.]4 I,EI 31.21 190,92 124,09 17 13 1

80.OO 18 Sl 24 1111,09 I.tl ?,?l 194,66 118.19 19 18 IS

DO.DO 21 ] 40 1194,58 13.1T 330,7I 197.10 lit,IS 11 13 34

100.00 21 ]4 !1 1093.96 1,11 3|9.1| 194,86 118.19 I1SI 32

11D.OO It 30 12 IOIE,1I I,tl 314,17 liD.RE 114,09 I! II 34

DIFFERENTIAL COIRECTlO_i MID'COURSE EXECUTION ACCURACY

TD[ -,13SO TRA =,Sill TC3 ,4414 |AU ,||40 IGT 177,6 IGA 133,I 8G3 II8,1

ROE ".4514 RRA ,1435 IC3 ,Dill FAU ,Dill4 RRT -,GILD RRF ,1Ill RTF -Dills

FOE -.2t91 FRA ,|441 FCI"I,IIT! lip 1Oil Ill |Ollol RI3 ",OllO Ri3 ,1311

ROE ,478l IRA ,1383 IC3 ,4434 PIP 3|8 IG| IIl,O IG| lllol TNA |?l,lI

LAUNCH DATE JUN I 1971 FLIGNT TIN[ 110,00

HELIOCENTRIC C(:NIC DIITANC[ |?l. OIg

RL 191.89 LAL ,DO LOL 287.13 VL 33.011 GAL 4,13 AZL 91.64 HCA 89.70 IRA

DLA -2T.71 RAL 32],35 RAD 1641.8 VEL 11.831 PTH 6.81 VHP I,ll] DPA -17,50 RAP 3]0.93 ECC 1,3231

L'| T|ME INJ LAT |NJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2510.11 -10.39 1i.O0 181.18 136.70 14 21 32 llIÙ,l 8,OO 53,23

2153.18 "4,16 55,81 187.13 130.08 15 3l II 1313,1 11.39 37,00

2053.]? 1.33 ll,lg 191.81 114.12 17 II SO 105].4 15.15 11.19

1646,49 ?,8] 9.16 195,18 118,91 19 16 I 646.5 19.01 347.40

1238.80 11.88 341,32 t97.81 119,85 21 15 38 238.8 21.52 318.44

1120.96 ?.8] 330.55 195.68 118.91 21 50 7 121.0 19.01 308.76

1100.11 1.5] ]25.11 191.81 124,12 21 56 2] 100.2 IS,IS 305.11

OaBIT DETERMINATION ACCURACY

ST 14.5 8R 29.8 83 10.1

CRT .5288 CR8 -,9538 CIT -,3177

LSA 32,3 NIA 12.3 ISA 1.9

ELI 30.9 EL2 11.9 ALF ?2.94

ARRIVAL DATE lip 25 1971

EARTH TO NAR8

tOl.lt ECC ,lllll INC 1,6144 Vl EI,3]l

IOl.il RCA 141,ll APO Ill,I] V! 11,411

31l,ll IAC II,II [TC I?l.t? LVI -!1,11

I,lll DPA "1?.It NAP 13O,OI ECC 1.3111

PO CIT TIN INJ 2 LAT |NJ 2 LONG

194i.3 e.i9 92,94

135T.9 12,D4 37.04

1D35,3 15.77 13,18

li1,1 il,TO $AS,82

It4.1 !1.46 31],54

91,6 19,?0 307,1R

81,I IS,?? IOd,Oi

_IIT DETERMINATION ACCURACY

IT |4.S IN ]O.O ll tD.T

CRT ,liD3 CRI -,Sill ¢IT -.3]tl

LIA 3I,? MIA It,] IIA l,O

[Lt 31,1 EL! 1|.t ALP Tl,]]

ARRIVAL DATE lip 27 tlYt

EARTH TO MARl

lOl,19 ECC ,I]TOl INC t.tlSO Vl 2S,]]e

RP 207,04 LAP -1.64 LOP 34T,13 VP 24,978 GAP 14,8I AZP 90,01 TAL ED,I9 TAP liD,SO RCA 149.11 APO 853.49 Vl 21,494

RC 75,426 GL -1t.59 SP "3,31 EAL 58°9S lAP 158,51 IT8 188,17 ZAE 167.91 [TE 357.40 ZAC gt,ll ETC t?l.tS LV! "ll.lS

PLANETOCCNTRIC CONIC

C] 10.573 VHL 4,310 DLA "11o13 RAL 31I,II RAO ll_l,l VEL ||,773 PTH i,SO VMP 1,3T] DPA "lT,?O RAP 33D,O? ECC 1,30l?

LNCH AZHTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CIT TIE INJ 2 LAT |NJ 2 LONG

SO.DO 13 38 52 2133.]3 -g.OI t7,$4 179,91 131,91 14 19 ! 193],3 1.]3 12,08

IO.OO 14 S] 40 2]R3,7t -3,37 14.40 t09.35 130,!8 IS 34 14 1313,7 IR,RS ]6.33

70,00 IS IS 18 2018.44 l,S? 14,37 llO,Ol ll4.OS |7 13 ? 1018.4 tl.]S 14,21

DO.GO 18 14 IO Sill,?Ù 9,45 S.3O 194,08 !10o45 It IO 4? liI,T EO,]] ]44,2R

90.00 21 15 It II41,ll 14.70 335,59 196,74 114,44 91 $4 EE 141.4 13.92 312.00

IO0.OO 21 ]7 2 1071.17 9,4§ 3lT.?! 194.08 t10,45 21 94 S] Tl.E 2D.3] ]OS.tS

110.00 21 ]8 iS tOSS,21 E,|7 323,21 190.06 12A.05 21 Sl 40

DIFFERENTIAL CCMRECTIONI MID-COURSE EXECUTION ACCURACY

TDE *.1305 TRA -,]113 TC3 .46D4 IAU ,114| 8GT Sl4,! 8GR I]6.1 |G3 249,4

ROt -,4512 IRA .1401RC] ,0241FAU ,OlS4] RRT *,0899 RRF ,1Ill RTF -,_.S1

FOE -.2922 FRA ,242D FC]-3,2394 lip 110] ]GB 1009.2 R2) ",0431R1] ,)124

SO[ .4699 ERA .51011C3 .4910 F]P 144 891 RST.g 892 131.O THA 172.49

LAUNCH DATE JUN I 1971 FLIGMT TIME 112.00

NELiOCENTRIC CONIC DISTANCE 271,843

RL lSl,lt LAL .DO LC_ tiT,S3 VL It.l|t GAL 4.13 AZL II,lt MCA 2D,I1 RMA 2DD,Oi [¢C .II134 INC 1,lilt

RP 207.12 LAP -I.61 LOS ]4R.41 VP 14,R13 GAP 14.42 AZP SS.IT TAL 21,27 TAP 111.29 RCA tAt. T8 APO llO.ll

RC 79.944 9L -12.62 GP -],42 ZAL 11,4T 2AP 157.11 IT8 180.37 ZAE tll.4t ETE Ill.D) ZAC RI.SD [TC ITS.21

PLANET_ENTRIC CONIC

C3 17,964 VHL 4.238 DLA -EA.ll RAL 321.TT RAD 1141.9 V[L !!.747 PTM 6.TS VHP I.IS? DPA -1T,81 RAP ]30.04

LNCH AZHTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT

30.00 1] 35 49 2521.28 -8,49 I?.]] 179.08 137,00 14 !? 51 1121.3 9.g$

60,00 14 35 5 2110.45 -2.?9 I].T9 184.tl 130.22 15 ]3 35 1310,4 13.21

TO.DO 16 39 44 2092.69 3,47 33,54 189.23 124,00 17 13 6 t002.7 16.90

90.00 18 $6 49 1573.4D 10,21 S.OI 19].]] !1S.21 19 23 3 173.4 2D.93

69.46 21 25 37 1093.51 17.18 333.18 196,75 112.D7 21 43 $1 93.5 25.12

100.00 21 39 41 1047.87 10.21 326,43 19].33 118.21 21 57 g 47,9 20.93

lt0.00 21 39 10 1049.49 3.47 322.46 18g.23 124.00 21 56 40 4g.s 16.90

01FFER[NTIAL CCNR(CTION$ HID-COURSE EXECUTION ACCURACY

TD( -.1261TRA -.5039 TC3 .4765 BAU .1145 3iT 889.2 ]DR 13g.O SG] 262.8

RDE -.4462 ERA .1399 RC] .0173 FAU .07316 RRT -.og4g RRF .1498 RTF -,5246

FD[ -.3160 FRA .23g5 FC3-3.5260 B]P 1114 SGB 10g5.0 R23 -,0488 R13 .5319

BO[ .4637 BRA .5221BC3 .4798 F]P 3T3 $91 8g3.4 SG2 633.1THA IT2.13

tl,] 19.39 ]0].1]

O_IIT DETERMINATION ACCURACY

ST 14,1SR ]D.R II II.)

CRT .|!11CRI -oil41CII -,144Q

LIA ]),0 MSA 12.4 SlA 2.D

[L| ]1.] EL! 12,D ALP ?].74

ARRIVAL DATE SIP 21 lITI

EARTH TO MAR1

V! 11,]]1

V2 |I.444

LVl -19,T0

[CC 1.2931

INJ 2 LONG

]1.]7

35.66

1].31

]42.81

308.96

304.18

302.23

C_DIT OETERMINATiON ACCURACY

ST 14.4 3R ]0.3 93 12.0

CRT ,5046 CR3 -,9690 CIT -.3551

LIA 33.4 NIA 12.4 33A 2.1

ELI 31.3 EL2 12,0 ALF 74.11

1?go



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE dUN 8 1971

H[LIO([NTNIC CONIC

RL 151.88 LAL .O0

NP 20T.21 LAP "I.6D

RC 78.$02 GL -I_,84

PLANETOCENTRIC CONIC

C3 17.405 VHL 4.172

LNCH AZMTH LNCH TIME

SO.DO 13 34 45

60.00 14 54 25

?O.OO 16 39 52

80.00 18 59 20

86.43 22 8 39

100.00 22 42 12

110.00 21 39 16

FLIGHT TIM( 114.00 ARRIVAL DATE OCT I 19T1

DISTANCE 282.702 EARTH TO MARl

LOL 2ST.58 VL 8|,858 GAL 4.22 AZL 91.60 HCA 92.22 SNA 188.SI ECC ,24404 INC 1.5985 VI 68.$89

LOP 349.76 VP 84,?S3 GAP 14.03 AZP 89.94 TAL 21.64 TAP |13.87 RCA 248.?4 APO 247.4T V2 2S.483

GP -3.52 ZAL 55.01 ZAP 155.94 ET5 185.09 ZAE |68.9S [TE 354.51 ZAC 95o41 [TC 279.23 LV! -16.58

OLA -28.49 RAL 3|1.27 RAD SI4I.? VEL I1.723 PTH 6.75 VHP 5.960 DPA "17.94 RAP $30.00 ECC 1.28t4

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIN |NJ _ LAT INJ E LONG

|51O.lO -T.90 66.85 IT8,29 137.0T 14 16 35 1510.! 10.48 51.08

E298.16 -2.25 53.18 185.71 130.E5 15 32 43 1298.2 13.73 SS.O4

1988.06 4.02 32.7? 188.44 123.94 17 |5 0 988.1 IT.40 12.47

1551.29 10.92 3.80 192.61 llT,g8 19 25 11 551.3 21.48 341.40

1141.22 IT.47 336.81 195.81 112.87 21 25 40 141.2 25.38 312.58

1025.76 10.96 325.17 1g2.61 117.96 21 59 18 25.8 21.48 302.??

1034.88 4.02 521.69 188.44 123.94 21 56 55 34.9 17.40 $01.39

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

TOE -.2222 TRA -.4965 TC3 .4895 BAU .1140 SGT 892.8 SGR 641.6 SG3 281.2

ROE -.4415 RRA .1540 RC5 .0097 FAU .07709 RRT -.1001 RRF .1608 RTF -.5216

FOE -.3412 FRA .2364 FES-S.8345 BSP 1119 SG6 1099.4 R23 ".0551 R15 .5301

DOE .4581 IRA .5143 BC3 .4900 FSP 403 501 897.5 SG2 635.0 THA ITI.72

LAUNCH DATE JUN 9 1971 FLIGHT TIN£ 116.00

HELIOCENTRIC CONIC DISTANCE 286.593

RL 152.86 LAL .00 LOL 257.53 VL 32.T85 GAL 4.22 AZL 91.58 HCA 93.48 SNA

RP 207.32 LAP -I.57 LOP 351.02 YP 24.649 GAP 13.65 AZP 89.90 TAL 22.00 TAP

RE 80.098 GL -12.65 GP -3.63 ZAL 57.5T ZAP 154,46 ET$ 187.84 ZAE 169.62 ETE

PLANETOCENTRIC CONIC

C3 16.893 VHL 4.110 DLA -28.64 RAL 320.80 RAD 6641.4 VEL 11.702 PTH 6.73 VHP

LNCH AZNTH LNCM TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 23 33 40 2499.77 -7.39 66.41 177.54 137.14 24 15 20

60.00 14 53 43 2286.83 -1.75 52.63 152.94 130.27 15 31 49

70.00 16 39 52 2974.62 4.53 32.07 IS7.68 123.89 1? 12 47

80.00 19 I 40 1530.50 11.58 2.61 191.92 117.71 19 27 11

85.30 20 55 28 1164.36 17.74 338.62 194.92 112.86 21 14 52

100.00 22 44 32 1004.9T 11.55 323.98 191.92 !17.71 22 1 17

110.00 21 39 18 1021.43 4.55 320.99 187.68 123.89 21 56 20

DIFFERENTIAL CORRECTIONS HIO-COURSE EXECUTION ACCURACY

TDE -.1190 TRA -.4897 TC3 .5003 DAU .1130 8GT 895.3 8GR 643.9 SO5 300.7

RDE -,4371RRA .IS12 RC3 .0009 FAU .08|24 RRT -.1052 RRF .!725 RTF -.5170

FDE -.3673 FRA .2334 FC3-4.2634 BSP 1121 SOD 1102.8 R23 -.0624 RI3 .5268

BDE ,4530 BRA .5069 BC3 .SODS FSP 436 801 900.4 SO2 636.7 THA 171.29

LAUNCH DATE JUN 9 1971 FLIGHT TIME 118.00

HELIOCENTRIC CONIC DISTANCE 290.513

RL 151.86 LAL .00 LOL 257.53 VL 32.725 GAL 4.22 AZL 91.56 HCA 94.75 SNA

RP 207.42 LAP -1.55 LOP 352.28 VP 24.550 SAP 15.28 AZP 89.87 TAL 22.34 TAP

RC 81.730 GL -22.65 GP -3.75 ZAL 57.15 ZAP 153.05 ETS 187.60 ZAE 170.32 ETE

PLANETOCENTNIC CONIC

C3 16.422 VHL 4.052 DLA -28.7T RAL 320.34 RAD 6641.2 VEL 11.682 PTH 6.72 VHP

LNCH AZNTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 15 32 34 2490.26 -6.91 66.01 IT6.82 137.19 14 14 4

DO.DO 14 52 56 2276.44 -1.29 52.14 182.21 130.28 15 30 53

70,00 16 $9 45 1962.32 5.00 51.42 186.95 123.83 17 12 27

80.00 19 3 48 1511.15 12.19 1.50 191.25 117.47 19 28 59

04.50 20 47 4 1179.10 17.9S 339.81 194.07 112.84 21 6 43

100.09 21 46 39 6273.67 12.19 SOD.T? 191.25 117.47 23 31 13

110.00 21 39 II 1009.24 5.DO 320.34 185.95 125.$3 21 56 0

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TDE -.2185 TRA -.4831TC3 .SOS? 8AU .1112 SGT 896.1 3GR 648.1SG5 321.3

ROE -.4325 RflA .1|65 RC3 -.0090 FAU .08582 RRT -.1190 RRF .1949 RTF -._.QQ

FDE -.3938 FRA .2300 FC3-4.5136 SIP 1115 SOB 1104.7 R23 -.O?lO RIG .|214

BOE .4482 BRA .4999 0C3 .5087 FSP 470 SGI 901.8 SG2 630,1 TNA I70,86

LAUNCH DATE JUN 9 19TI FLIGHT TIME 120.00

HELIOCENTNIC CONIC

RL 151.68 LAL .00

RP 207.54 LAP "1.55

NC 83,399 GL -12.64

PLANETO¢ENTRIC CONIC

CS 15.906 VHL 3.998

LNCH AZMTH LNCH TIME

50.00 13 $1 27

60.00 14 52 ?

T0.00 16 39 29

80.00 19 5 38

85.89 20 40 24

100.00 21 48 30

110.00 21 38 56

DISTANCE 294.459

LQL 257.53 VL 32.666 GAL 4.22 AZL 91.54 HCA 96.00 8HA

LOP 553.54 VP 24.455 GAP 12.92 AZP 89,64 TAL 22.6T TAP

GP -3.87 ZAL 58.76 ZAP I51.S! ET5 167.38 ZA£ 171.06 ETE

DLA -28.88 NAL 319.91 RAD 6641.0 VEL 11.663 PTH 6.70 VHP 5.421 OPA -18.43

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CIT TIN

2481.57 -6.48 65.64 176.14 13T.24 14 12 49 1481.6

2266.98 -.87 51.69 181.51 130.29 15 29 54 1267.0

1951.19 5.42 30.84 186.26 123.77 17 12 1 951.2

1493.42 12.74 .47 190.62 !17.23 19 30 52 495.4

1180.92 18.21 340.64 193,27 112.81 21 O 13 188.9

6255.93 12.74 699.75 190.62 117.23 23 32 46 5255.9

6286.05 5.42 297.66 186.26 123.77 23 23 42 5256.0

ORBIT DETERMINATION ACCURACY

ST 14.4 SR S0.5 S8 12.?

CRT .4978 CR8 -.9725 CST ".3884

LSA 33.7 MSA 12.4 88A 2.2

ELI 31.5 EL2 12.1 ALF 74.46

ARRIVAL DATE OCT 3 1971

EARTH TO MARS

197.27 ECC .24111 INC 1.5772 Vl 29.388

115.49 RCA 149.71 APO 244.84 V2 28.422

352.74 ZAC 95.31 ETC 279.20 LVI -18.44

5.T78 OPA -18.09 RAP $29.92 ECC 1.2780

PO CST TIN INJ 2 LAY INJ 2 LONG

1499.8 10.99 50.65

1286.8 24.22 34.46

974.6 17.85 11.69

530.5 22.99 S40.DT

164.4 25.62 $14.29

5.0 21.99 301.44

21.4 17.85 S00.81

C_S|T OET[RMINATION ACCURACY

ST 14.3 SR 30.6 88 13.3

CRT .4927 CR$ -.9752 CST ".3772

LSA 34.1 MSA 12.4 88A 2.2

ELI 31.6 EL2 12.1 ALF 74.7S

ARRIVAL 0ATE OCT 5 1971

EARTH TO MARS

!g6.05 ECC .25655 INC 1.5579 Vl 2g. SSR

217.09 RCA 149.68 APO 242.42 V2 26.409

35D.65 ZAC g5.22 ETC 2?g.lT LVl -15,30

5*598 OPA "15.25 RAP 329.81ECC 1,2702

PO CST TIM INJ 2 LAT INJ 2 LONG

1490.3 11.4S S0.22

1276.4 14.64 33.93

962.3 18.26 10.98

511,2 22.45 535.82

179.1 25.84 315.43

52?3,? 22.45 2TI.01

g*l 15,25 295,90

ORBIT DETERMINATION ACCURACY

ST 14.3 SR 3D.8 S| 14.0

CRT .4598 CR| "*9774 CSI "*_911

LSA 34.5 MSA 12,4 SSA 2.5

ELI 31.T EL2 12.1 ALF 74,90

ARRIVAL OATS OCT 7 19TI

EANTN TO MAR8

164.93 (CC .23229 INC 1,5304 VI 29,SS8

118.6T RCA 149.65 APO |40.21 VE 25.395

348,13 ZAC 95.13 ETC 279,14 LVl -18.14

RAP 369.68 ECC 1.2651

INJ 2 LAT INJ 2 LONG

II.$9 49.84

15.04 35.44

18.63 10.33

22.86 SS7.66

26.03 $16.20

22.86 2?6.94

28.63 277.15

OR§|T DETERNINATION ACCURACY

ST 14.3 8R 30.9 SS 14.8

CRT .4852 CR8 ".9791 EST -.4001

LSA 34.8 MSA 12,4 SSA 2.4

ELI 31.9 EL2 12.2 ALF 75.02

DIFFERENT IAL CCRRECTION8

TDE -.1144 TRA -.4769 TC3 .5099 SAU .1091

RDE -.4287 RRA .1259 RC3 -,0200 FAU .09024

FDE -.4214 FRA .2264 FC3-4.8868 08P 1113

BOE .443? BRA .4g32 BC3 ,$103 FSP 50?

NID-COURSE EXECUTION ACCURACY

SGT 895,7 SGR 648.1 SG3 343.1

RRT -.1148 RRF .1980 RTF -,$014

SGB i!05.6 R23 -.080T R13 .5147

SGI 901.9 SG2 639.3 THA 170.39

I791



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE JUN t I|?[

HELIOCENTRIC CONIC

RL lSt.tl LAL .DO

RP RO?.16 LAP -[.5[

RC 85.[04 04. -[E.l[

PLANETOCENTRIC CONIC

C3 15.585 VHt. 3.948

LNCH AZHTH LNCH TINE

50,00 [3 30 2[

80.00 14 5[ [5

?0.00 11 39 6

80,00 [8 ? 8

83.43 20 35 |

[00.00 2[ 50 I

110.00 21 30 33

FLIGHT TIM( 122.00 ARRIVAL DATE OCT t ll/l

DISTANCE tel.430 EARTH TO MARS

LOL 857,55 VL 3l.ltO GAL 4,21 AZL RI.SE HCA 9?.tl INA [95.50 ECC .tE835 INC t.5[SO VI RR,$3I

LOP 354.10 VP 24.30t GAP It,S? AZP $9.8[ TAL 2E,e? TAP [t0.23 RCA 149.6t APO 258,11 VE RI. 3t[

6P -S.Se ZAL Sl.3e lAP |50.13 ETS IS?.l? ZA[ l?[,tl ET[ 345.02 ZAC 95.04 [TC t?g.10 LVI -IS.S?

DLA -tl.9? RAL 319,50 RAO ll40,S VEL I[,641 PTH 6.68 VNP 5.554 OPA -11.lE RAP )Ze.5[ ECC [.E545

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ E LAT [NJ t LONG

8413.65 -E.OS 15.30 |15,49 137,28 14 11 35 [473.7 12.25 48.48

8258.48 -.50 5t.te 100.85 [30.30 [5 28 54 1258.4 15.40 3s.00

1941.21 5.80 $0.3[ 105.59 [E3.?Z 17 1! 28 941.E [8.11 0.74

[4??.At 13.14 359.55 180.01 [17001 19 31 41 4?7.5 t3.tS $SS.I1

1185.31 |S.42 34[.10 [92.50 122.71 GO 54 56 195.3 28.20 514.71

6t3g.g? 13.24 218.82 [90.01 I[?.Ol 85 34 [ 5140.0 25.23 875.89

6278.07 3.80 297.13 185.59 123.72 23 23 9 5276.1 18.96 278.57

OIrFER[NTIAL CCRRECTIQN8 MID'COURIE EXECUTION ACCURACY CADIT DETERMINATION ACCURACY

TOE -o1130 TRA -.4721 TC3 .5O?l IAU ,[OLD 8GT 893.6 IGR 650,0 $03 311,| iT [4.3 SR 31.0 88 15,$

ROE -.424T RRA .[835 RE3 ".0312 FAU .09507 RRT ".1191 RRF .2121 RTF ",4891 CRT ,4885 CRI ",ROOt COT -.4Ill

FOE -.450[ FRA .EEE5 _C3-S.tltt lip 1104 IGB 1105.0 R23 -.og8! R13 .3052 LSA 35.2 NIA [E.4 llA S.!

BOG .4319 BRA .4l?O 8C3 .5090 FIR 54R Ill gOO.3 8Gt 140.3 THA ilOoSe [L| 3I.I [Lt [E.[ ALF 75.0l

LAUNCH DATE JUN t liT| FLIGHT TIME |E4.OO ARRIVAL DATE OCT It IS?I

HELIOCENTRIC CONIC DISTANCE 3OE.4t4 EARTH TO MARl

RL [51.8l LAL *OD LOL tS?.SS VL 31.558 GAL 4.E[ AZL e[.SO HCA el.RE SNA |98.93 ECC .tt4?D INC 1.4994 VI 19.33S

RP 207.80 LAP -1.48 LOP 356.05 VP E4,tS[ GAP [E*tE AZP S9.?S TAL 23.86 TAP Ill.TO RCA [49,59 APO 231.31 VE tl,3ll

RC 06.843 GL -1t.58 GP "4.12 ZAL 5t.05 EAR 148.63 ET8 teD.g? ZAE [72.69 ETE 341.0e EAC 04.05 ETC ZTi.D5 LVI -15.1R

PLANETOCENTRIC CONIC

C5 [5.214 VHL 3.go0 DLA "ES.05 RAL 3iS.it RAD 6640.8 V[L 11.130 PTH 6.6? VHP 5.093 DPA -[8.8E RAP 3Re. 5t EC¢ S.tS04

LNCH AZHTH LNCH TIME L-! TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM ZNJ t LAT INJ t LONG

50.00 13 29 [5 S448.49 -5.72 IS.D0 174.88 137.3[ 14 10 E! [461.5 [R.IS 49.18

80.00 14 50 21 2250.74 -.iS S0.91 [S0.22 [30.30 15 E? 52 1250.7 15,71 38.10

70,00 16 38 35 1932.3? 1,13 El,B4 184.96 [E3.66 17 IO 48 93E.4 lg,Rs 9,8R

80.00 19 I 16 1483.46 [3.17 358.73 |89.4[ [[l.8| |9 38 40 483.5 83.54 335.$9

83.0/ GO 30 41 till,g4 18,11 341,55 191.78 11t.71 20 50 40 [98,9 81.$5 si1,02

[00,00 R! S[ S SEEs.Re [3.81 205.01 189,41 118.81 13 34 54 3EEt,O R3,54 R?4.i?

110.00 R[ 38 E 0887,23 0.13 196,67 184,96 183,t6 ES EE 89 5t6?,R [9.E5 t?l.05

OIFF[R[N?IAL CORRECTIONS

TOE -.lie[ TRA -,4158 TC3 .5Oil IAU .1024

ROE -.4R09 RRA .IEII RCS -.O4SI FAU .lODE?

FDC -.4800 FRA .R[?l _C3"5.SOtR 8eP [083

BD[ ,4351 BRA .4007 BC3 .5031 FIR 587

LAUNCH DATE JUN 9 [971

HELIOCENTRIC CONIC

NID-COURIE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 889.5 SGR 18|.9 IG3 390.3 8T [4.3 IR 3[.[ II tl.O

RRT °.lets RRF ,E|71 RTF ",4?51 CRT ,41DR CRI -,Sill ClT -,4215

IGB [[Ot.S Rt3 -.tORt RE3 ,493S LIA 35.1 MSA 18.4 IIA l.l

$01 807.0 8Gt 841.t THA [69.37 ELI 32.0 EL! [E.I ALP ?S,OS

FLIGHT TIME itS.DO ARRIVAL DATE OCT t3 tiT[

DI8TANC[ 306.435 EARTH TO MARS

RL 151.86 LAL .00

RP 207.94 LAP -1.48

RC 88.818 GL -12.54

PLAN[T¢_[NTRIC CONIC

C5 14.870 VHL 3.856

LNCM AZMTH LNCH TIME

50.00 13 28 8

80,00 14 49 24

70.00 18 57 57

80,00 t9 8 $6

82.82 20 27 13

IO0.O0 21 51 48

llO,O0 21 37 23

LOL 257,53 VL 3R,5|I GAL 4,EO AZL 91,48 HCA 99.77 lHk 192.00 ECC .22131 INC 1,4798 Vt 88,538

LOP 357.5[ VP 24.|58 GAP 11.89 AZP $9.75 TAL 23.58 TAP 123.89 RCA 149.57 APO 234.58 V2 26.348

GP -4.25 ZAL 55.?4 ZAP |47.09 ITS 186,77 ZA[ 173,53 ETE 335,86 ZAC 94,87 ETC 278.90 LVI -15,59

DLA -RS.IO RAL S[S.77 RAD 6640.5 VEL [1.616 PTH 1.66 VHP 4.940 DPA -19,05 RAP 529,09 ECC 1,R447

L-i TIME [NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2410.08 -5.40 14,73 |74,3[ 157.34 14 g g 1410.1 1Z,95 40.89

2245.92 .14 50.58 179.65 130.30 15 2l 45 1243.g IS.00 32.25

1924.$7 8.42 29.44 [84.36 123.62 17 10 1 924.7 18.5| 5,77

5451.6I 14,03 351,04 158.84 !16.63 Ig 33 $ 451,1 23.80 334.91

1200.42 |8.15 341,75 191.11 112.15 20 47 14 200.4 28,48 3iT.IS

$214.13 14.03 297.52 IS8.84 [16.63 23 35 22 5214.1 23.00 274.18

6259.52 6,42 295.26 184.35 123.$2 23 2[ 42 5259.5 iS.St 275,59

DI,_[RENTI AL CORRECTIOHI MID-COURSE EXECUTION ACCURACY 04BIT D[TERMINATIOH ACCURACY

TD[ -,1120 TRA -,4801TC3 ,4904 BAU ,0982 SGT 884.8 SGR SSS.? 503 415,7 IT 14.4 5R 31.1 iS 18.l

flOE -.4178 RR4 .1190 RC3 -,0504 FAU .[0551 RRT -,1255 RRF .2415 RTF 0.*,81 CRT .4957 CRI -.IIZl ¢8! -.4410

tO[ -,5101 rRA ,1141FCS-6.1429 ISP 1013 SGB $[00.1 R23 -,[207 R[$ ,4708 LeA 31,0 MSA 12,5 IRA 2,S

ROE ,4320 ERA .4752 5C3 .484[ FSP $30 SGI SG2.g 502 142,? THA |SS.8? ELI 32.! EL2 12,1ALF 74,8i

LAUNCH OATE JUN I [g?l FLIGHT TIM[ t28.00 ARRIVAL DATE OCT IS [S?[

HELIOCENTRIC CONIC OIITANCE 3[0.4?| EARTH TO NARS

RL 15[,SI LAL ,00 L0L ES?.53 VL 3E,41T GAL 4.15 AZL 91.41 NCA 10[,03 SMA |S[,ES [CC ,tilE? INC 1,4100 Vt 11,331

RP 108.01 LAP "[.45 LOP 358.31 VP EA.IED GAP [[,5? AZP 1S.?t TAL t3.7? TAP [EA,?S RCA [41,$5 APO R33.02 VE |1,331

RC 10.42[ GL "[R,4g GP -4,39 ZAL $5.45 ZAP [45,5[ ETS [86,SS 2AE [?4,3? IT[ 3tl.?S ZAC $4,78 ETC 278,R3 LVl "tS.3S

PLANETOCENTRIC CONIC

CS [4.55[ VHL 3,S[50LA "ER.[4 RAL 3|S,44 RAO IQAD.3 VEL ||,IS| PTH t,S4 VHP 4.?14 DPA -[S,ER RAP 3El.St [CC |.E3J|

LNCH A2MTH LMCH TIME L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTH INJ TINE PO CIT TIM INJ E LATINJ E LONG

$0.00 13 t? 4 2454.32 -S.[I 14,49 [?3.7? 137,37 [4 7 55 1454,5 [5.25 41.14

10.00 [4 41 25 2237.S0 .41 50.30 [79.07 [30.30 [5 15 43 [23?.1 I1.RS 31.$3

?0.00 !1 3? tO [911.03 6.17 19.00 183.?S [13.57 17 S 8 S[8.0 lg.?t 1,3/

10,00 [8 9 ? |441.96 [4,32 $S?.40 [68.28 [[6.40 !g 33 I 442.0 24.0[ $54.2?

82.65 20 24 33 1200.00 [8,83 34t,?7 [$0,4? [IE,58 20 44 35 200,0 26.55 51?.15

100.00 21 5[ sg $204,47 [4,32 286,75 118.28 [16.48 23 35 23 $204.5 24,01 2?3.54

110.00 21 38 38 $252.88 1.67 EIS,91 [13.?8 [23.5? 23 tO 4R 5252.9 [8.?2 8?5,20

DIFFERENTIAL CCRRECTIONS H[O-COURIE EXECUTION ACCURACY ORBIT DETERMINATION AECURACY

TO[ -.[031TRA -.4458 TC5 .4911 8AU .0583 IGT 8?0.0 $GR IS6.0 $03 444.[ ST [3.S 8R 3[.2 18 17.5

ROE -.4[40 RRA .1[t5 RC5 -.O??l FAU .[[[49 RRT -.[395 RRF .1618 RTF -.46[? CRT .4?51 CR1 -.g838 CST -.435?

FDE -.5502 FRA .2013 FC3-6.6537 BSP 924 IGB [069.6 R23 -.1296 R13 .4884 LIA 36,4 NSA 12.[ $1A 2.?

IO[ .4267 BRA .4608 BE5 .5052 FSP E61 SG[ 180.5 $02 64[.8 THA 166.97 ELI 32.0 EL2 [t.g ALF 78.12

[?g2



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN R ISTI

HELIOCENTRIC EDNI¢

RL 151,ll L4L ,DO

RP 208.24 LAP "1.4|

RC 92,259 GL "10,43

PLANETOCENTRIC CONIC

C3 14,253 VHL 3,778

LNCH AZMTH LNCH TIME

SO,DO 13 RR O

6O,OD 14 4? 24

70.00 16 35 16

80.00 19 8 43

82.56 20 22 42

100,00 21 51 38

110.00 21 35 42

FLIGHT TIME IS0.00 ARRIVAL DATE OCT 17 IS71

LOL 8S7.83 Vk

LOP 359.81 VP

GP -4.34 ZAL

01ITANCE 314.5E0

$t,42$ GAL 4.18 AZL 91.44 HCA |02,Z$ SMA

24.045 GAP 11,25 AZP. RR,S9 TAL 25,96 TAP

Ss.lg RAP 143.91 ETS 146.40 ZA[ 17S,t4 [TE

EARTH TO MAR8

IROoSi [CO ,Z|621 IK 1,440R VI 29,388

128,26 RCA 149.54 APO 231,5R V2 2$.$13

316.93 ZAC 94.R9 ETC 275.46 LVI -1S.1$

DLA -29.16 RAL SIR.IS lAD 6t40.2 VEL 11.589 PTH 6.68 VHP 4.654 DPA -19.54

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIM

2449.28 -4.RE $4.27 ITS.IT 187.39 14 R 49 1449.3

2232,72 ,R4 SO,OR 178,55 130,30 15 24 37 1232,7

1912,83 $,R8 28,80 183,25 123,54 17 8 9 912,5

1434.$7 14.54 357.05 18?.73 116.37 |9 32 38 434.9

1197.60 19.06 341.65 189.88 112.50 20 42 39 197.$

6197.38 14.54 296.38 187.73 116.37 23 34 52 8197,4

6247.39 6.88 295.62 183.25 123.54 23 19 50 5247.4

RAP 324.52 [CC 1.2344

INJ 2 LAT INJ 2 LONG

13.44 45.42

14.46 31.68

19.90 8.05

24.16 333,?9

26,67 317,00

24.16 273.0?

19.90 274.87

DIFFERENTIAL CCMRECTIONS

TOE -.1086 TRA -.4488 TC3 .4349 BAU .0904

ROE -,4203 RRA .1147 RC3 -,094S FAU .11713

FD[ -,5769 FRA ,2011 FC3-?,1144 BRP 939

BO[ .4244 DRA ,4600 BE3 ,4744 FSP ?lR

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

$GT 865.9 SGR 6ST.? $63 471.2 9T 14.3 8R 31,3 18 IS.O

RRT -.IS48 RRF .2788 RTF -.4261 CRT .49?6 CRR -.9640 C$T -.4629

SGO 1087,4 R23 -,1489 R13 ,4572 LSA 36°? MSA 12,2 SSA 2.7

SG! 876.0 S62 644.2 THA 167.09 EL! 32.2 EL2 12.0 ALF 75.11

LAUNCH DATE JUN 9 19?1 FL|GHT TIME 132.00 ARRIVAL DATE OCT 19 19?1

HELIOCENTRIC CONIC

RL 151.86 LAL .00

RP 208.41 LAP -1,38

RC 94.126 GL -12,37

PLANETOCENTRIC CONIC

C3 13,976 VHL 3,738

LNCH AZHTH LNCH TIME

50.00 13 24 58

60.00 14 46 22

70.00 16 35 15

80.00 19 ? 46

82.55 20 21 33

100.00 21 50 38

110.00 21 34 41

DISTANCE 318.585 EARTH TO MARS

LOL 257.53 VL 32.388 GAL 4.17 AZL 91.42 HCA ID3.S3 SMA 18g.89 ECC .21258 INC 1.4201 Yl 29.336

LOP 1.06 VP 23.9?3 GAP 10.94 AZP 89.67 TAL 24.18 TAP 127.T! RCA 149.52 APO 230.26 V2 28.294

GP -4,69 ZAL 54,9? ZAP 142.27 £TS 186,22 ZAE 175,76 ETE 305,21 ZAC 94,60 ETC 278,78 LVI -14.92

DLA -29.17 RAL 317.88 RAO 6640.0 VEL 11.577 PTH 6.62 VHP 4.521 DPA -19.81 RAP 328.19 [CC 1.2300

L-I TIME INJ LAT INJ LON6 INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2444,89 -4,64 64.09 172,81 137,40 14 S 43 1444,9 13,69 48,22

2225,31 ,$3 49.84 178.06 130.29 IS 23 31 1228.3 16.64 31.43

1968.08 ?,OR 28.56 182.74 123.51 17 ? 3 908,1 20.04 ?.76

1430.22 14.68 356.78 187.20 116.29 19 31 36 430.2 24.25 333.48

1193.39 19,17 341.40 189,32 112,41 20 41 26 193,6 26.?3 316.71

6192.?3 14,65 296,06 187.20 116.29 23 33 5! 5192.? 24.23 2?2.76

6242.94 7.03 295.38 I82.?4 123.51 23 18 44 5242.9 20.04 274.61

DIFFERENT IAL CCRRECT1ONS

TD£ -,1130 TRA -.4437 TC3 .4284 BAU ,0828

RDE -,406? RRA .1130 RE3 -.1129 FAU ,12304

FDE -,6064 FRA ,1995 FC3-7.6218 BSP 93S

ROE .4221 BRA .4373 BC3 ,4431 FSP 771

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 859.6 SCR 689.6 SG3 499.8 ST 14.5 SR 31.3 SS 18.6

RRT -.1297 RRF .2961 RTF -.3896 CRT .5180 ERR -.9845 CST -.4870

SGB 1083,S R23 -,1787 R13 .4257 LSA 37,1 NSA 12,2 SSA 2.8

SGI 859,4 SG2 646,7 THA 167.09 ELI 32,3 EL2 12,1 ALF 74.26

LAUNCH DATE JUN 9 1971 FLIGHT TIME 134,00

HELIOCENTRIC CONIC DISTANCE 322.665

RL 151.86 LAL .00 LO(. 257.53 VL 32.353 6AL 4.16 AZL 91.40 HCA 104.77 SMA

RP 208.38 LAP -1,35 LOP 2,31 VP 23,904 RAP 10,64 AZP 89.64 TAL 24.35 TAP

RC 96.02? GL *12,29 GP -4.$4 ZAL 54,77 RAP 140,60 ET8 186,04 ZAE 176,08 ETE

PLANETOCENTSIC CONIC

C3 13.716 VHL S.704 DLA -29,15 RAL 317,65 MAD $639,9 VEL 11,566 PTM 6,61 VMP

ARRIVAL DATE OCT 21 1971

EARTH TO MARS

189.25 ECC .21010 INC 1.3999 Vl 29.336

129.13 RCA 149.51 APO 229.03 V2 26.274

287.28 ZAC 94.51 ETC 2?8,70 LVi -14.67

LNCN AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN(

50.00 13 23 57 2441,|3 -4,45 $3.93 172.38 137,42 14 4 38

60.00 14 45 19 2224.65 .99 49.66 177.61 130.29 15 22 24

70.00 16 34 7 1904.66 ?.18 28.38 182.26 123.48 17 S 52

60.00 19 S 16 1427,9? 14.78 356.65 186,68 118.26 19 30 4

82.61 20 21 ? 118?.86 19.27 341.02 188.81 112.31 20 40 55

100.00 21 49 ? 6190.48 14.78 295.93 185.68 116.26 23 32 18

110.00 21 33 33 6239.32 7.14 295.20 182.26 123.48 23 17 33

D/FFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1172 TRA -.4415 TC3 .3873 RAU .0751 SGT 852.7 SGR 681.5 8G3 $29.$

ROE -.4032 RRA .1114 RC3 -,1328 FAU ,12920 RflT -.1230 RRF .3148 RTF -,_._04

FOE -.$350 FRA .1989 FCS-S.I345 RSP 909 SG6 1079.2 R23 -.2106 RI3 .3916

SOS .41g9 SRA .4384 RE3 .409? FSP . 82R SGI 861.9 SG2 649.5 THA 167.19

LAUNCH DATE JUN 9 1671 FLIGHT TIME IS6,00

HELIOCENTRIC CONIC DISTANCE 325.759

RL 181,83 LAL ,00 LOL 28?,$3 VL 32,301 GAL 4,18 AZL 81,$8 HCA 106,02 8HA

RP 208.76 LAP -1.33 LOP 3.56 VP 23.883 GAP 10.35 AZP 89.62 TAL 24.50 TAP

RC 8?.935 GL -12.21 GP -5.00 ZAL 34.59 RAP 138.R9 ETS 185.86 ZAE |75.98 ETE

PLANETOCENTflIC CONIC

C3 13.473 VHL 3.6710LA -29.12 RAL S17.48 RAD 6639.6 vEL 11.556 PTH 6.60 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

50.00 13 22 58 2437.9? -4,29 $3.80 171.99 137.43 14 3 35

60.00 14 44 15 2221.72 1.12 4R.52 17?.!8 130.29 IS 21 17

70.00 16 32 52 1902.23 7.27 28.28 181.80 123.46 17 4 34

60.00 18 4 14 1428,02 14,75 356,66 186,17 116.26 19 28 2

82.75 20 21 26 1180,36 19.35 340.51 188,34 112,19 20 41 6

100.00 21 47 8 6190.53 14,75 295.93 186.17 116.26 23 30 16

110.00 21 32 19 6237,09 7.27 295,07 181.80 123,46 23 16 16

OIFFERENTIAL CCRRECTION6 MID-COURSE EXECUTION ACCURACY

TOE -.1214 TRA -.4369 TC3 .3414 DAU .0675 SRT 844.8 SGR 663,8 363 560.6

ROE -.3997 RRA .1098 RE3 -,1342 FAU ,13358 RRT -.1143 RRF .3346 RTF -_3074

FOE -.6652 FRA .198? FC3-$,7117 BSP 869 SG8 1074.3 R23 --2455 R13 .3537

ROE .417? 8RA .4524 $C3 .3743 FSP 881 SG1 853.2 SG2 652,9 THA 167.43

4.394 OPk -20.10 RAP 327.82 [CC 1.2257

PO CST TIM INJ 2 LAT INJ 2 LONG

1441,1 13,88 48.05

1224.? 16.79 31.24

904,7 20,15 7,58

426.0 24.30 333.33

187,9 26.78 316.30

5190.5 24.30 272.61

5239.5 20.15 274,40

ORBIT DETERMINATION ACCURACY

ST 14,8 SR 31.3 $S 19.1

CRT .3338 ERR -,8844 C6| -.3084

LSA 37,5 NSA 12,3 SSA 2.S

ELI 32.5 EL2 12,1 ALF 73.45

ARRIVAL OAT[ OCT 23 IS71

EARTH TO NARS

188.72 ECC .20780 INC 1.3?94 Vl 29.334

130.12 RCA 149,51 APO 22?.94 V2 25.234

257.41 ZAC 94.42 ETC 278.61 LVI -14,41

4.273 DPA -20,41 RAP 32?.42 ECC 1.2217

PO CST TIN INJ 2 LAT INJ 2 LONG

1435,0 14,03 4?.91

1221.7 16.91 31.09

902.2 20.23 ?.43

428.0 24,30 333.34

180.4 23,$0 315.76

8190,5 24.30 272.61

3237.1 20.23 2?4.26

OR$1T D(TERN|NATION ACCURACY

ST 15.1 8R 31.3 61 18.6

CRT .5508 CR8 -,g848 CST -.$308

LSA 37.9 NSA 12.3 $6A 2.9

EL1 32.6 EL2 12.1 ALF 72.66
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

lAUNCH OAT[ JUM 9 1871

HELIOCENTRIC ¢CJ11¢

RL 151.88 LAL ,DO

RP 208.94 LAP "1.30

RC 99.910 GL -12.11

PLANETOCENTRIC CONIC

C3 13.245 VHL 3.839

LNCH AZMTN LNCH TIME

50.00 13 22 0

60.DO 14 43 10

70,00 16 31 31

80.OD 19 1 44

82.97 20 22 29

IOD.DD 21 44 35

liD.DO 21 30 58

FLIGMT TIM( 138.00 ARRIVAL OAT[ OCT 25 llTI

OIGTANC[ 330.864

LOL |ST.53 VL 3_,Et2 GAL 4.13 AZL 91.38 HCk 107.28 8HA

LOP 4,80 VR Z3,774 GAP 10.06 AZP 89.60 TAL 24,68 TAP

GP -§.16 ZAL 54.45 ZAF [37.15 ET8 [85,68 ZAE 175.43 [TE

EARTH TO MARl

Ill,El ECC .20587 IMC [.5|1! YI 29,338

131.89 RCA 14R,50 APO 228.92 V2 28,_32

249.66 ZAC 94.34 [TC 278,51 LVI -14.13

DLA -29.07 RAL 317.28 RAD 6639.7 VEL 11.546 PTH 6,59 VMP 4.[59 DPA -20,73 RAP 326.98 ECC 1.2180

L-I TIME lea LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

2435.40 -4,17 83.69 171,63 157.44 |4 E 35 [435.4 14.18 47.80

8219°49 [.22 49.42 176.80 130.29 15 20 9 1219,5 17.01 30.9?

1900.76 7.32 28.17 181.38 123.45 17 5 12 900.8 20.28 7.34

1430,20 14,80 356,?8 185,68 116,29 19 25 34 430.2 24,25 333.48

II?l.0S 19.42 339.85 18?.91 112.07 20 42 0 [71.1 26,81 315.07

8192.71 14.68 296.06 185.88 116.29 23 27 48 5192.7 24.25 272.76

6235.62 7.32 294.99 181.38 123.45 23 14 53 5235.6 20.28 274.17

DIFFERENTIAL CCRRECTION8

TOE -.1260 TRA -.4364 TC3 .2880 8AU .0598

ROE -.3965 RRA .1084 RE3 -.1?89 FAU .14214

FOE -.6950 FRA .1982 Fc3-g_2904 BGP 823

BoG .4158 BRA .44g? 8C3 .3380 FGP 939

LAUNCh: DATE JUN 9 1971

HELIOCENTRIC CCNIC

RL 151.86 LAL .DO

RP 209.14 LAP -1.2?

RC 101.892 GL -12.01

PLANETOCENTRIC CONIC

C3 13.031VHL 3,810

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 837.4 SGR 686.2 383 592.7 IT 15.4 8R 31.3 88 20.1

RRT -.1018 RRF .3551 RTF -.2579 CRT .5890 CR8 -.9845 CGT -.5528

3GB 1070.1 R23 -.2845 RI3 .3080 LGA 38.2 HGA 12.3 884 3,0

861 844.5 SG2 657.2 THA 168.09 ELI 32.7 EL2 12.1 ALF 71.78

FLIGHT TIME 140.00

DISTANCE 334.981

LCL 257.55 VL 32.865 GAL 4.11 AZL 91.34 MCA 108.50 8MA

LOP 6.04 VP 23.713 GAP 9.79 AZP 89.58 TAL 24.73 TAP

GP -5.33 ZAL 54.34 ZAP 135.38 ITS 185.50 ZAE IT4.51 ETE

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

5D.OO 13 21 4 2433.38 -4.08

SO.GO 14 42 4 8217.93 1,29

?O.OD 18 30 5 1900.22 7.34

80.00 18 58 49 1434,29 14.56

83.27 20 24 20 1159.72 19.46

100.00 21 41 41 6196.80 [4,58

110.00 21 29 31 6235,08 7,34

DIFFERENT ZAL CCARECTION8

TOE -.1510 TRA -.4338 TC3 .2280 BAU .0550

RDE -.3928 RRA .1071 RC3 -.201[ FAU .[4892

;DE -,7246 FRA .IRe0 FC3-9.8958 BSP 771

BOG .4141 ERA .4469 8C3 .3040 FGP 998

ARRIVAL DATE OCT 27 1971

EARTH TO MARS

187.75 [CC .20371 INC 1.3378 Vl 29.338

t33.23 RCA 149.50 APO 228.00 V2 28.209

238.15 ZAC 94.25 ETC 278.40 LV! -13,84

DLA -29.00 RAL 317.15 RAD 8639.8 VEL 11.537 PTH 6.50 VHP 4.050 DPA -21.06 RAP 326.51 [CC 1.2145

INJ LONG INJ RT A3C INJ AZMTH ZNJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

63.81 171.30 t3?.44 14 I 38 1433.4 14.28 47.?|

49.34 176.44 130.28 25 [g E 1217.9 IT,O? 30.89

28.14 180.99 123,45 l? 1 45 900.2 20.30 7.51

357.02 185.21 116.38 19 22 45 434.3 24.17 333.75

339.03 t87.S! 111.94 20 43 40 159,? 28.80 314,23

296.30 185.21 116.38 23 24 57 5196.8 24.17 273.03

294.97 180.99 123.45 25 23 26 5235.1 20.30 E74.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 83D.8 SGR 869.0 $G5 825.9 ST 15.7 8R 31,3 88 20.8

RRT -.0850 RRF .5764 RTF -.2028 CRT .5878 CR8 -.9845 CST -.5750

$GB 1066,7 R25 -.3267 R15 .2535 LGA 38.6 MSA 12,3 884 3.0

GGI 838.! 5G2 882.3 THA 189.36 ELI 52.9 EL2 12.1 ALF 70.84

LAUNCH DATE JUN 9 1971 FLIGHT TI_ 142.00 ARRIVAL DATE OCT R9 1971

HELIOCENTRIC CONIC DISTANCE 539.108 EARTH TO MARl

RL 151.86 LAL .00 LOL 257.55 VL 32.240 GAL 4.09 AZL 91.32 HCA 109.74 8HA 187.33 [CC .20191 INC 1.3167 VI 29.358

RP 209.34 LAP -1,24 LOP 7.28 VP 23.655 GAP 9.52 AZP 89.58 TAL 24.00 TAP 134.54 RCA 149.50 APO 225.15 VE 28.188

RC 103.900 GL -II.gl GP -5.50 ZAL 54.28 ZAP 153.58 ITS 185.31 ZAE 173.34 ETE 286,48 ZAC 94.16 (TC 278.29 LVl -13.53

ffLAN[TOCENTR|C CONIC

C3 12.828 VHL 3.582 OLA -E8.R2 RAL 317.02 RAD 8859.5 VEL 11.528 PTH 6.57 VMP 5.947 DPA -21.41 RAP 528.00 ECC 1.2111

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 20 |0 2431,91 -5.99 63.54 [?1.0! 137,45 14 0 42 [431,g 14.55 4?.84

SO,DO |d 40 57 2217,02 1,33 49,30 !?6,11 130,28 15 17 54 121?,0 17,11 30,84

?O.OO 16 28 33 1900.57 7.53 28.16 180.68 123.45 17 0 13 900.8 20.88 7.35

80.00 18 55 33 1440,07 14,58 557,58 184,76 116,45 19 19 35 440,1 E4,05 334.14

85,8? 20 27 5 t148,05 19.50 358,04 187,15 ltI,O0 20 48 11 .146,1 26,17 313,22

|O0.OD 21 38 25 4202.58 14.30 298.64 184.78 116.45 23 21 48 5202.8 24,05 275.41

IID,OO 21 27 59 8235.43 7.33 294.98 180.63 123.45 23 11 54 5235.4 20.29 2?4,18

DIFF[RENT|AL CCnRECTION8 MID'COURSE EXECUTION ACCURACY

TD[ -.|387 TRA -.43|5 TC3 .1593 |AU .0475 5GT 828.9 SGR 878.1 383 859.7

ROE -.$893 8RA .1059 RC$ -.ERIE FAU .15577 RRT -.0833 RflF .5982 RTF ".,03

FOE -.Y528 FRA .GO08 FC-10.5128 8SP ?18 SGB 1085.8 R23 ".3?08 RI5 .1855

ODE .4128 ERA .444? Re3 .2770 FSP 1059 3GI 830.1 802 iSl,E THA !?1.57

LAUNCH DATE JUM 9 19?1 FLIGHT TIME 144.00

ORBIT DETERMINATION ACCURACY

5T tl.I 8R 31.3 38 21.0

CRT .8071 CRI -.9844 CIT -.$tl3

L$A 58,9 MlA 12,4 IS4 3.I

ELI 33,0 ELM |2.| 4LF 89.78

ARRIVAL DATE OCT )Iil?l

HELIOCENTRIC CONIC DIITANCE 543,244 EARTH TO MARl

RL lit.M1 LAL .00 L0_ 857.55 VL 32,218 GAL 4.07 AZL 81.50 MCA |I0.58 8M4 18l,ll [CC ,20014 INC 1,2852 VI 25,538

RP E09.55 LAP -1.81 LOP 8,51 VP E3,598 GAP 9.85 AZP 89.54 TAL 24.88 TAP 155,83 RCA 149.5I APO 284.38 VE MR, Ill

RC 105.855 GL -11.78 GP "5.8T ZAL 54.20 ZAP 131,74 ET8 185,t2 ZAE 172o00 ETE 219.55 ZAC 24.07 [TC E?1,1? LVI "I3,EI

PLANETOCENTRIC CONIC

C3 12,638 VHL 3,555 OLA -88.$2 RAL 5|8,94 RAO 6839,4 V[L 11,520 PTH 6,5? VHP 3.850 OPA -2|,?8 RAP 525,48 [CC 1,2080

LNCH AZNTM LNCM TIHE L'i TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CDT TIM INJ E LAT INJ 2 LONG

50,00 13 19 19 2430,95 -3,94 85,50 170,?5 15?,45 13 59 50 [43|,0 14.38 4?,80

90.00 14 59 50 2818,75 1.34 49,29 175,82 130.28 15 16 4? 1218,7 1?.|2 30,82

70.00 16 28 56 1501.?? ?,29 28.22 180,2g 125.48 18 58 3? 901.8 20.25 ?,40

80.00 18 58 1 144?.32 14.18 35?.?9 184.33 116,56 19 IS 8 44?.5 83.89 $34,88

84,18 20 30 58 1129,43 IR,SE 338.82 186.83 |11.64 20 49 45 |29,4 28.72 3|1,98

100,00 R! 34 53 R209,83 14.18 28?,06 184,35 |16.56 23 18 23 5209.8 23.88 2?3,90

110,00 2! 20 R2 |836,63 7,29 885,05 180,29 123,46 23 ID 19 5238.8 20,85 E?4.R3

OIFF[RENTIAL CCRRECTION8 MID"COURSE EXECUTION ACCURACY ORBZT DETERMINATION ACCURACY

TDE -.1429 TRA -,4300 TC3 ,0820 |AU ,0450 5GT 826,1 8DR 175,5 $83 884,3 ST ll,5 8R 3t.2 88 21,3

RD[ -.385? RRA .1049 RC3 -,2538 FAU ,182?? RRT -.0558 RRF .4205 RTF-,O?10 CRT ,8268 CR8 -.9842 CDT -.81?3

FD[ -.7?90 FRA ,205! FC'11,1515 |GP 88? 588 1067,1 R23 ".4121 R|5 ,100? LGA 39.2 NGA 12,4 88A 3.1

[DE .4115 8RA ,4426 BC5 ,2865 FGP 1122 88[ 8E?,I $82 8?4.2 THA |?4,99 EL1 33.2 EL2 12,! ALF 64.15
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4UNCM DATE JUM S 197|

HELIOCENTRIC CONIC

RL 151.86 LAL .DO

RP 2Dg.76 LAP -|.18

RE lOT.g90 GL -11,67

PLAMETOCENTRIC ¢0N|¢

C3 12.455 VNL 3.529

LNCN AZMTH LNCN TINE

50.00 15 18 29

SO.DO 14 38 43

70.00 18 25 14

80.00 18 48 16

84,84 20 38 S

100.00 21 31 8

110.00 21 24 40

FLI6NT TIN( 146.00 ARRIVAL DATE NOV I 1971

LOt. 2ST,53 VL

LOP R,TS VP

GP "5.OS ZAL

OiDTANCE 34T.$88 EAmTN TO NAml

3Z.ID? $AL 4,05 AZL Sl.2T HCA |!2.2| SNA 18D,60 ECC .IEBTI INC 1.2735 VI 2D.3$R

23.S40 SAP 9,00 AZP 89.52 TAL 24.89 TAP 137.09 RCA 149.$2 APO 223.68 V2 2D, 137

54.18 ZAP In.89 ETS IS4.DS ZAE 170,54 [TE 214.46 ZAC 93,98 ETC 278.04 LVI -IR.SY

DLA -28,71 RAL 315.89 RAD $939.3 VEL 11.S|2 PTH 8,SD VNP 3,758 DPA -22.1§ RAP 324.80 ECC 1.2050

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ R LONG

2430,51 -3.92 63°49 170.52 137.4S 13 38 55 1450,S 14.40 47.58

Z217.OD 1.32 49.30 175.56 |30.28 IS IS 40 1217,1 17.10 30.84

1903,80 7.21 28.33 179.98 123.47 10 50 58 903.0 20.18 7.85

1458.84 13.90 358.29 183.92 115.69 19 12 $2 455.6 23.71 335.19

1100,OS 19.52 33§.33 t86.$4 |11,48 20 54 34 109.0 26,66 310.48

0218.35 13.90 297.36 183,92 t14,69 23 14 43 5218.4 23.71 2?4,48

6238,66 ?o21 295.13 179.93 123.4? 23 8 39 5258.7 20.18 274.39

DIFFERENTIAL CCIIPECTIONI

TOE -.1496 TRA -.4283 TC8 ".0034 BAU .0470

ROE -,3821 RRA .1039 RE3 -.2820 FAU .16990

FOE -.8047 FRA .2087 FC-11,8095 BSP 624

ODE ,4104 BRA .4407 BC3 .2820 FSP 1186

LAUNCH DATE JUN 9 1971

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 629,2 8GR 679,3 SG3 72S,7 ST 17.0 SR 51.2 83 21.?

RRT -,0023 RRF .4433 RTF .0045 CRT .6467 Cfl6 -.9840 CST -.6585

$GD |071.9 R23 -.4434 R13 -,0024 LSA 3g.6 NSA 12.4 8SA 5.2

SG1 829.2 SG2 679.5 THA 179.68 ELI 33.4 EL2 12.1 ALF 67.43

FLIGHT TIM_ 148.00 ARRIVAL DATE NOV 4 1971

HELIOCENTRIC CONIC

RL 151.86 LAL .DO

RP 209.99 LAP -1.15

RC 110,071 GL -11.54

PLANETOCENTR|C CONIC

C3 12.283 VHL 3.505

LNH_H AZHTH LNCH TIME

50.00 13 17 41

60.DO 14 37 35

70.DO 16 23 28

80.00 18 44 21

85.70 20 43 2

100.00 21 27 13

110.00 21 22 54

DISTANCE 351.542 EARTH TO MARS

LOL 257.53 VL 32.179 GAL 4.03 AZL 91.25 HCA 113.44 SNA 186.29 ECC .19731 INC 1.2514 Vl 29.338

LOP 10.98 VP 23.487 GAP 8.75 AZP 89.50 TAL 24.89 TAP 138.33 RCA 149.53 APO 223.05 V2 26.111

GP -6.03 ZAL 54.15 ZAP 127.98 ETS 184.73 ZAE 168.97 ETE 210.58 ZAC 93.89 ETC 277.g0 LVI -12.52

DLA -28.58 RAL 316.87 RAD 6639.2 VEL 11.505 PTH 6.55 VHP 3.672 DPA -22.54 RAP $24.2? ECC 1.2021

L-I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2430.54 -3.92 63,49 170.32 13?.45 13 58 11 1430.5 14.40 47,58

2217.99 1.28 49.35 175.32 150.28 15 14 53 1218.0 17.07 30.89

1906.59 7.10 28.48 179.69 123.49 16 55 14 906.6 20.09 7.69

1465.37 13.61 358.85 183.53 116.83 19 8 46 465.4 23.50 355.82

1083.31 19.51 333.43 186.28 111.31 21 1 5 83.3 26.58 306.57

6227.88 13.61 298.12 183.55 116.83 23 11 1 5227.9 23.50 275.08

6241.45 7.10 295.30 179.69 123.49 23 6 55 5241.4 20.09 274.52

DIFFERENTIAL CCNRECTIONS

TOE -.1471 TRA -.4171TC3 -.D661BAU .0529

ROE -.3798 RRA .I019 RC3 -.3153 FAU .17832

FOE -.8567 FRA .1869 FC-12.5685 BSP 544

DOE .4071BRA .42g4 BE3 .3222 FSP 121g

LAUNCH DATE JUN g 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 814.3 SGR 683.6 SG3 771.3 ST 16.7 8R 31.2 93 22.7

RRT .02|8 RRF .4709 RTF .0653 CRT .6518 CR8 -.9845 CST -.6538

SGD 1064.4 R23 .4655 R13 .ogoo LSA 40.1NSA 12.1SSA 3.2

SGI 814.7 SG2 685.0 THA 3.3g EL1 33.3 EL2 11.9 ALF 67.72

FLIGHT TIME 150.00 ARRIVAL DATE NOV 8 1971

HELIOCENTRIC CONIC

RL /51.86 LAL .00

RP 210.22 LAP -1.12

RC 112.177 GL -11.40

FLANET_ENTRIC CONIC

C3 12.118 VHL 3.481

LNCH AZHTH LNCH TIN[

50.00 15 16 55

60.00 14 56 27

TO.DO 18 21 38

80.00 18 40 IS

86.95 20 53 29

109.00 21 25 g

110.00 21 21 4

LOL 257.53 VL

LOP 12.21 VP

GP -6.22 ZAL

DISTANCE 355.701 EARTH TO MARS

52.162 GAL 4.00 AZL 91.25 HCA 114.67 SNA 186.01 [CO .19602 INC 1.2289 Vl 29.336

23.434 GAP 8.50 AZP 89.49 TAL 24,87 TAP 139.54 RCA 149.53 APO 222.47 V2 26.085

54.21 ZAP 126.07 ETS 184.53 ZAE 187.34 ETE 207,56 ZkC 93.80 ETE 277.76 LVI -12.16

ECC 1.1994

|NJ 2 LONG

47.60

30.97

7.91

538.52

305.8T

273.79

274.75

DLA -28.43 RAL 316.80 RAD 0639.1 VEL 11.498 PTH 6.53 VHP 3.591 DPA "22.g4 RAP 523.84

L-I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT

2431.08 -3.95 63.5! 170.15 157.45 15 57 26 1451.1 14.57

2219.51 1.22 49.42 175.12 150.29 15 13 27 1219.5 IT.DO

1910.19 6.97 28.6? |79.44 123.52 16 53 28 910.2 19.g8

1475.98 13.28 359.46 185.18 116.99 19 4 53 476.0 23.26

1046.83 19.48 330.75 186.06 111.12 21 10 56 46.8 26.48

6238.49 13.28 298.74 183.18 116.99 23 T 8 5238.5 23.28

6245.05 6.97 295.50 179.44 123.52 23 5 9 5245.0 19.98

DIFFERENT 1AL CCNRECTION$

TOE -.1324 TRA -.4232 TC5 -.1944 8AU .0640

ROE -.3749 RRA .1021RC3 -.3433 FAU ,16456

FOE ",8535 FRA o2136 FC-13.1831BSP 581

0DE .4086 DRA .4354 BC3 .3947 FSP 1306

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 045.9 SGR 800.9 SG5 003.2 ST 17.9 SR 31.0 SS 22.4

RRT .O?SS RRF .4900 RTF .'vSO CRT .$827 ERE -.9887 Cll -.6711

SGB 1091.7 R23 .4503 R13 ,2323 LSA 40.2 MSA |2.4 8SA 3.3

$Gl 8SI,S $62 682.7 TNA 10.37 ELI 33,T EL2 12.0 ALF 85.12

LAUNCM DATE JUN 9 1971 FLIGHT TIM( IS2,OO ARRIVAL DATE NOV i 1071

EARTH TO MARS

Vl 20.550

V2 26.050

LVI -11.79

HELIOCENTRIC CONIC

RL 151o88 LAL .DO

RP 210,45 LAP -t.og

RC 114.307 GL -11,25

PLANETOCENTII¢ CONIC

CS 11.962 VHL 3,43D

LNCH AZNTH LNCH TIME

50.OO 13 16 12

60.00 14 35 20

TO.DO 16 19 45

8O.DO tO 36 g

90.OO 21 11 57

100.00 21 19 1

110.00 21 19 11

DISTANCE 359,066

LOL 2ST.S3 VL 32.147 SAL 3.98 AZL 91.21 HCA 115,$9 3NA IOS,T$ ECC ,19484 INC 1.2061

LOP 13.43 VP 23.384 SAP 0.27 AZP 09,47 TAL 24.83 TAP 140.72 RCA t49.57 APO 221.96

GP "$,41 ZAL 54°2? ZAP 124,13 [T$ 184,32 ZAE 165.63 ET[ 205.13 ZAC 93.7| ETC 277.61

DLA -28.2T RAL 3IS,D2 RAD $639.0 V[L 11,491 PTH 6.54 VHP 3.SIS DPA -23,35 RAP 322.97

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO CST TIM INJ 2 LAT

2432,07 -4.DO $3.55 170.02 137.45 13 56 44 1432.1 14.32

2221,3T 1,13 4g.52 174.g4 130,29 15 12 21 1221,6 16.92

1914,50 6,81 2D.go 179.22 123.55 16 SI 33 914,5 lg,84

1487.36 12,g3 .12 162,85 117.15 19 0 5? 48?.4 23.00

6272,7? 18.87 303,86 183,64 111,47 22 56 30 52?2.8 26.07

6249.D? 12,93 299,40 182.85 117.15 23 3 11 5249.9 23.00

624g.36 6,81 295.72 179.22 123.55 23 3 20 5249.4 Ig.84

DIFFERENTIAL CORRECTION8

TDE -.1729 TRA -.4249 TC3 -.3158 BAU .0783

RDE -.$707 RRA .1018 RC3 -.3746 FAU .19134

FDE -.8668 FRA .2334 FC-13,8480 DSP 614

BOE .409D BRA .4363 BC3 .4899 FSP 1379

NID-COURSE EXECUTION ACCURACY

SGT 875.9 SGR 6g3.5 SG3 837.7

RRT ,1310 RRF .5128 RTF .2535

SGB 1117.2 R23 .4253 R13 .342?

SGI 887,6 SG2 678.4 THA 14.53

[CC 1.1969

INJ 2 LONG

47.65

31.08

S.16

35?.26

279.15

2?6.54

2?4.99

ORBIT DETERNINATION ACCURACY

ST 18.7 SR 50.8 SS 22*3

CRT .7041 CRS -.9831 CST ".6951

LSA 40.4 MSA 12.5 89A 5.S

ELI 34.0 EL2 12,0 ALF 63.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN S 1971

HELIOCENTRIC CONIC

RL 191.86 LAL .00

RP 210.70 LAP -I.05

RC 116.460 GL "11,10

PLANETOCENTRIC CONIC

C3 11.812 VHL 3,437

LNCM AZNTH LNCH TIME

50.00 15 15 $0

60.00 14 34 12

70.00 IG 17 A8

80.00 18 31 5T

90.00 20 50 40

100.00 21 14 49

110.00 21 IT 14

FLIGHT TIM( 154,00 ARRIVAL DATE NOV IO 1ITS

DISTANCE 364,036

LEA. 257,55 VL 3E.154 GAL 5.95 AZL 91.18 HCA 117.12

LOP 14.65 VP 23.339 GAP 8.03 AZP 89.46 TAL 94.76

6P -8.60 ZAL 54.36 ZAP lED,t? ETS 184,10 ZAE 165.88

DLA -26.09 RAL 316.99 RAD 6639.0 VEL 11.484 PTH 6,53

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH

5453.59 -4,07 63,61 lSg. Rl 137.44

tEt4,1$ 1.01 49.64 174.79 130.29

IRIR,SD 6.69 99.16 179.01 193,58

1499.44 12.55 .89 189,55 117.31

1052.11 17.14 350.14 184.77 112.95

8261.95 IE.55 300.10 182.55 !17.31

6254.36 6.62 E95o99 179.01 193.58

EARTH TO MAtS

3HA 185.54 (CC .19377 INC 1,1627 ¥1 |1,$3!

TAP 141.88 RCA 149.59 APO 221.50 V2 25.030

ET( 903.14 ZAC 65.62 ETC 277,45 bVl -11.41

VHP 3.444 DPA "93,77 RAP 322,90 ECC 1.1941

INJ TIME PO CST TIN INJ 2 LAT [NJ 9 LONG

13 56 3 1433.5 14,25 47.71

15 tl 16 1|24,2 IR.81 $1.22

16 49 47 919.5 19,67 8.40

10 56 57 4g9.A 82,78 $38,05

21 8 12 52,1 95,08 305.93

22 59 11 5262.0 22.72 ETT.3$

23 I 99 5254.4 19.67 27$,28

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE -,1819 TRA -.4241 TC3 ",4407 BAU .0948 8GT 908,g 8GR 699.0 SG3 873,0

ROE -.3866 RRA .1016 RC$ ".4075 FAU ,1g821 RRT .1851 RRF .5657 RTF ,$366

POE -,8809 FRA .24g0 FC-14,52T4 88P 672 608 1146.6 823 .3963 R15 .4346

80E .4092 BRA .4361 6C3 .6001 FSP 1446 601 928.6 $02 872.6 THA 17.29

lAUNCH DATE JUN 9 1971 PLIGHT TIME 156.00

HELIOCENTRIC CONIC

RL 151.86 LAL .00

RP 210.95 LAP -1.02

RC 118.637 GL -10.94

PLANETOCENTRIC CONIC

C3 11.669 VHL 3.416

LNCH AZMTH LNCH TINE

50,00 13 14 50

60.00 14 33 4

70.00 16 15 48

80.00 18 27 43

go.o0 20 38 52

100.00 21 10 35

110.00 21 15 15

DISTANCE 368,215

L(_. 257,55 VL $2.123 GAL 3.g2 AZL 91,16 HCA 118,34 8MA

LOP 15.87 VP 23.287 GAP 7.81 AZP 89.45 TAL 24.68 TAP

GP -6.80 9AL 54.47 ZAP 120.19 ETS 183.88 ZAE 162.07 ETE

OLA -27.89 RAL 3t7.08 RAD 6638,9 VEL 11.478 PTH 6,53

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH

2435.41 -4.17 63,69 169,83 137.44

2227.32 .87 49.79 174.67 130.29

1925.17 6.41 29.46 1T8.84 123.62

1512.15 12.16 1.56 182.27 117.48

1089.23 16,14 332.41 184.23 113,54

6274.66 12.16 300.83 182.27 117,48

6260.03 6.41 296,29 178,84 123,82

_IFFERENTIAL CORRECTIONS

TOE -.t910 TRA -.4234 TC3 -.5759 BAU .1130

RDE -.3623 RRA .1013 RC3 -.4415 FAU .20513

rOE -.8922 FRA .2648 FC-15.2189 BSP 762

3DE .4096 BRA .4554 BE3 .7240 FSP 1511

LAUNCH DATE JUN 9 1971

HELI_ENTRIC CONIC

RL 151.86 LAL .00

RP 211.20 LAP -.99

RC 120.836 GL -10.77

PLANETOCENTRIC CONIC

C3 11.531 VHL 3.398

LNCH AZMTM LNCH TIME

50.00 13 14 11

80.00 14 31 55

70,00 16 13 46

80.00 18 23 28

90.00 20 29 21

100.00 21 8 20

110.00 21 13 12

ORBIT DETERMINATION ACCURACY

8T 19.4 88 30,7 8S 22,4

CRT .7219 CR8 -.9826 CST -.7108

LSA 40,6 NSA 12,5 6SA 3.4

ELI 34.2 EL2 12.0 ALF 61.74

ARRIVAL DATE NOV 12 1971

EARTH TO MAR8

185,35 ECC .19279 INC 1.1589 Vl 89.$$6

143.01 RCA 149.62 APO 221.08 V2 28.001

201.46 ZAC 93.52 ETC 277.29 LV! 011.01

VHP $.378 DPA -24.19 RAP 321.$6 ECC 1.1920

INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

13 55 25 1435.4 14,16 4T.80

15 10 11 1227.3 16.68 31.38

16 47 54 925.2 19.49 8.80

18 52 56 512.1 22.43 358.88

20 57 1 89.2 24.46 $08.47

22 55 10 5274.7 22,43 278,16

22 59 35 5260.0 19.49 275.62

L0L 257.53 VL 32.112 GAL

MID-COURSE EXECUTION ACCURACY

SOT 949.T SGR 705.2 SO3 908.6

RRT .2365 RRF .5588 RTF .4157

SGB 1182,9 R23 .3882 813 .5129

SOl 978.1 SG2 665.3 THA 19,03

PLIGHT TIME 158.00

DISTANCE 3T2.397

3,89 AZL 91.13 HCA 119.55

LOP 17.09 VP 23,240 GAP 7,59 AZP 89,44 TAL 24,57

GP -8 aq ZAL 54.61 ZAP 118.20 ET$ 183,65 ZAE 160,22

OLA -27.68 RAL 317,20 RAD 6638,8 VEL 11,4T2 PTH 6,52

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2437.74 -4.28 65.79 169,78 137,43

2230.97 .71 49.97 174.58 130,30

1931.48 6.17 29.80 178.89 123.66

1525.42 11,74 2.32 182,05 t17.65

t119.48 15,31 $34.24 183.81 114.07

8287.93 !1.T4 $01.59 185,03 117.85

ORBIT DETERMINATION ACCURACY

ST 20,1SR 30.5 SS 22.4

CRT ,7387 CRS -.9821 CST -.7251

LSA 40.8 NSA 12,5 8SA 3.4

EL! 34,5 EL2 12.0 ALP 60.18

ARRIVAL DATE NOV 14 1971

EARTH TO MARS

SHA 185.18 [CC .19190 INC 1.1347 Vt 29,338

TAP 144.12 RCA 149,64 APO 220.72 V2 25.972

ETE 200,03 ZAC 93,42 ETC 277,12 LVI -10.80

VHP 3,317 DPA -24.82 RAP 320.81 ECC 1.1898

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 54 49 1437.7 14.04 47,90

15 9 8 1231,0 16,53 31,57

18 45 5T 931.5 19.28 9.17

18 48 54 525.4 22.11 $39,74

20 48 0 119.5 23.92 310.52

52 51 _ 5587.g 22,1t 579,01

6266.34 8.17 996.62 178,69 125.66 22 57 39

DIFFERENTIAL COqRECTION$ M:_-COURSE EXECUTION ACCURACY

TDE -.1997 TRA -.4223 TC5 -.7158 BAg .1329 SOT 998.4 $C.R 711.9 SG5 943.8

ROE -.3580 8RA .1012 RE5 -,4?$8 FAg .21105 RRT ,2891RRF ,5815 RTF ,-.84

FOE -.9022 FRA .2822 FC-15.9035 6SP 880 868 1226.2 823 .5380 813 .5793

6DE .4099 8RA .4545 $C3 .8593 FSP 15T$ SGI 1035.2 SG2 657.3 THA 19.99

LAUNCH DATE JUN 9 1971 FLIGHT TIME 160,00

HELIOCENTRIC CONIC DISTANCE $76.585

RL 181.80 LAL .DO LOL 297.53 VL $2.104 GAL $.85 AZL 91.11HCA |90.77

RP 211,46 LAP -,95 LOP 18,30 VP 95,194 GAP 7.37 AZP 89.43 TAL 94.44

RC 125.050 GL -10.59 GP -7.19 ZAL 54,78 ZAP 116.19 ETS 183,41ZAE 158,$4

PLANETOCENTRIC CONIC

CS 11,399 VHL 3.$76 DLA -27,45 RAL $17,35 RAD GS$S,R VEL 11.467 PTH 6.52

LNCH AZNTH LNCH TIME L-I TIME INJ LAT [NJ LONG INJ RT ASC INJ AZNTH

50.00 13 13 $4 2440,50 -4.42 65.91 169.75 137.42

60.00 14 SO 48 2255,14 .56 50.17 174.50 130,$0

70.00 16 11 41 1958.42 5,91 $0,16 178.56 125.70

80,00 10 19 13 1559.18 11.30 3,11 181.$1 117.82

90.00 20 81 1 1146.40 t4.59 355.86 183.44 !14.52

100.00 21 2 5 1013,65 11,30 384.48 181.81 117.82

110.00 21 11 7 62T3,27 3.91 296.99 178,56 125.70

DIFVERENT 1AL CORRECTIONS

TOE -.2062 TRA -,4187 TO3 -,8578 BAU ,1584

ROE -,3540 RRA ,1007 RC3 -,5145 FAU ,21894

FOE -.9212 FRA ,2686 FC-16.6279 OSP 1039

BDE ,409? 6RA ,4506 RC3 ,9998 FSP 1619

5286.3 19.28 275.99

ORBIT DETERMINATION ACCURACY

8T 20.7 SR 30,3 S$ 22,A

CRT .7536 CR8 -,1819 Eli -.?575

LSA 41,0 NSA 12,5 $SA 3,5

EL1 54.8 EL2 !1.9 ALF $8.88

ARRIVAL DATE NOV 16 tRTI

EARTH TO MAR8

SNA 185.04 ECC .19110 INC 1.1100 VI 29,338

TAP 145.21 RCA 149,68 APO 220.40 V2 25.948

ETE 199.78 ZAC 93,35 ETC 276,95 LVI -10.19

VHP $,261 OPA -25.05 RAP $20.05 ECC 1,1878

INJ TIME

15 54 15

15 R 2

16 45 59

18 44 52

20 40 T

21 18 58

22 55 41

NED-COURSE EXECUT[ONACCURACY

8GT 1048,1 8GR 790.2 $03 980,6

RRT .3407 RRF .6051 RTF .555_

$06 1_71.7 823 .3096 RI3 ,6388

8G1 1095.7 SG2 648.g THA 20.79

PO CST TIN INJ 2 LAT INJ 2 LONG

1440.5 13.91 48.05

1255.1 16,38 $1,79

938,4 19.06 9.58

539.2 21.78 $40.63

146.4 25.42 31|.$3

13.7 21,78 $02,00

5273.3 19,00 ET6,40

ORBIT DETERMINATION ACCURACY

8T 21.2 68 30,E 85 RE.6

CRT ,7664 CRS -,9812 CRT -.?515

LSA 41,$ MSA 12.$ GSA 3.9

ELI 35.0 ELE !1.8 ALP ST,54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH OATS JUN S 1971

HELIOCENTRIC CONIC

RL 151.11 LAL .OO

RP 211,73 LAP -,RE

RC 165.30| 6L "|0.40

PLANETOCENTRIC CONIC

C3 II._?R VHL 3.357

LNCH AZNTH LNCH TIME

SO.O0 13 12 59

60.00 14 29 SS

?0.00 lS g 34

80.00 18 14 S?

90.00 20 13 24

100.00 20 S? 4g

liD,DO 2| 9 O

LOt. 857.53 VL

LOP 19.51 VP

GP -7,40 ZAL

FLIGHT TIN( 162.00 ARRIVAL DATE NOV |l 1171

32.09D GAL

_3.149 GAP T.16 AZP 89,43 TAL Z4,21 TAP 14S._R RCA |49,11 APO 220.1E

S4.97 ZAP 114.18 ST8 133.16 Z/dE 156.42 [TE 197.S9 ZAC 93.22 ETC 176.77

DiITARCE 3SO.TTI EARTH TO HARI

3,82 AZL 91.De HCA lEt.iS SNA 184.91 ECC .liD)! IHC 1sOlAR Vt 29.|3l

V2 E5,SI!

LVI -S.TT

DLA -IT,El RAL 3|?.51 RAO Ii31.7 VEL II.4RI PTH S.51VHP 3.809 DPA -ES.4R RAP 319.87 ECC l.tlSt

L-I TIME INJ LiT INJ LONG INJ RT ADC |NJ AZMTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

E443.?O -4.58 D4.04 lSO.?S 137.41 13 53 43 1443.T 13.75 41.17

i2SR.I3 ,32 50,39 174.46 130.30 15 i 58 1239.i 1i.17 32,03

1945.98 3.S| 30.5G IT8.46 123.T4 IR 4| 0 94R.O IR.81 tO.DE

15S3.46 !O.R5 3.92 161.61 117.99 18 40 51 553.5 21.43 341.54

1171.47 13.84 337.35 183.14 t14.91 20 32 Si 171.5 22.93 314.01

IOE?.g3 10.85 325,29 181.61 I17.99 21 14 ST 27.9 21.43 30E.9t

6260.64 5.82 197.39 178.46 123,74 22 53 41 5280.6 18.R1 E76.IS

DIFFERENTIAL CORRECTION8

TOE -.2190 TRA -.4215 TC3-1.0319 DAU .IT60

ROE -.3484 RRA .1016 RC3 -.5483 FAU .22434

FOE -.9018 FRA .3294 FC-1?,2309 8SP 1173

60( .4116 8RA .4336 6C3 !.1682 FSP 1698

LAUNCH DATE JUN 9 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1128.5 SGR 726.1 SG3 Ioog.9 ST 22.3 SR 29.9 SS 2E.O

RRT .3901 RRF .6244 RTF .6123 CRT .7813 CR8 -.9794 CST -.TSSR

889 1341.9 R23 .2902 R13 .6827 LSA 41.3 HSA 12.6 SDA 3.3

SG1 1179,7 SG2 639.6 THA 20,29 ELI 35,4 EL2 11.8 ALF 55.36

FLIGHT TIME 164.00 ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CCNIC

RL 151.86 LAL *OO

RP 212.01 LAP -.89

RC 127.566 GL -IO.21

PLANETOCENTRIC CONIC

C3 11.149 VHL 3.339

LNCH AZNTH LNCH TIME

50.00 13 12 25

60.00 14 28 29

70.00 16 7 24

80.00 18 10 42

90.00 20 6 20

100.00 20 53 34

110.00 21 6 50

DISTANCE 384.964 EARTH TO MARS

LOL 257.53 VL 32,090 GAL 3.78 AZL 91.06 HCA 123.18 SMA 184.81 [CC .18973 INC 1.0586 Vl 29.338

LOP 20.72 VP 23.106 GAP 6.95 AZP 89.42 TAL 24.12 TAP 147.30 RCA 149.74 APO 219.87 V2 25.680

GP -?.GO ZAL 55.19 ZAP 112.16 ETS 182.91 ZAE 154.48 ETE 1g6.72 ZAC 93.12 ETC 276.59 LVI -9.34

DLA -26.93 RAL 317.72 RAD 6658.6 VEL 11.456 PTH 6.51 VHP 3.162 DPA -25.93 RAP 318.48 [CC 1.1533

L-I TIN[ INJ LAT INJ LONG [NJ RT ARC INJ AZHTN INJ TIME PO C$T TIM [NJ 2 LAT INJ 2 LONG

2447.33 -4.76 64.19 169.77 137.39 13 53 12 1447.3 13.36 48.35

2245.0! .09 50,64 174,44 130.30 15 5 54 1245.0 15.95 32.30

1954.13 5.3! 30.99 178.38 123.79 16 39 58 954.1 18.54 tO.SO

1568.17 10,38 4.76 181.45 ll8.1S 18 36 50 568.2 21.06 342.48

1195.28 15.15 338.76 162,87 115,26 20 26 15 195.3 22.45 315.59

1042.64 10.38 326.13 181.45 ll8.IS 21 10 57 42.6 21.06 303.83

1000.94 5.31 319.91 178.38 123.79 21 23 31 .9 18.54 299.42

DIFFERENTIAL CORRECTIONS

TD( -,2285 TRA -.4206 TC3-1.2027 BAU .1994

ROE -.3433 RRA .102! RC3 -.5555 FAU .23018

FOE -,893? FRA .3577 FC-17.8737 DSP 1345

BDE .4124 BRA .4330 BC3 1.3377 FSP 1768

LAUNCH DATE JUN S 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1206.2 SGR 733.8 583 1041.5 ST 23.1 SR 29.6 85 21.7

RRT .4360 RRF .5451 RTF .6624 CRT .7931 CRS -.9780 CST -.7629

SGB 1411.9 R23 .2707 R13 .7226 LSA 41.3 MSA 12.6 SSA 3.6

3G1 1263.2 SG2 630.6 THA 20.05 ELI 35.7 EL2 11.7 ALF 53.78

FLIGHT TINS 166.00 ARRIVAL DATE NOV 22 1971

NELIO¢ENTR|C CONIC DISTANCE 389.159 EARTH TO MARS

RL 151.86 LAL .GO LOL 257.53 VL 32.065 GAL 5.74 AZL 91.05 HCA 124.39 SMA |84.72 ECC .18916 INC 1.0320 VI 69.335

RP 212.29 LAP -,85 LOP 21.93 VP 23.063 GAP 6.75 AZP 89.42 TAL 23,93 TAP 148,32 RCA 149.78 APO 219.67 V2 25.848

RC 129.850 GL -IO.O0 GP -7.80 ZAL 55.43 ZAP 110.|4 ET$ 182.65 ZAE 152.52 ETE 195.85 ZAC 93.01ETC 276.41LVI -8.90

PLANETOCENTRIC CONIC

C3 11.031VHL 3.321DLA -26,S? RAL 317.94 RAD 6638.6 VEL 11.451PTH 6.50 VHP 3.118 DPA °26.36 RAP 317.68 ECC 1.1815

LNCH 4ZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 I1 52 2451,35 -4.97 64.56 169.82 137.3S 13 52 43 1451.4 13.38 48.51

80,00 14 27 Ig 2250.69 -.16 50,91 |74,44 130.30 15 4 49 1250.7 15,72 32.S0

?0.O0 16 5 12 1962,85 4.98 31.45 178.32 125.83 16 37 55 962,9 I6.25 11.01

80.00 10 6 28 1583.29 g.8g 5.62 181.31 118.32 18 32 51 583.3 20.68 343.44

SO.DO 19 39 39 1218.27 12.48 340.11 182.65 115.58 20 19 57 218.3 21.97 3IT.tO

IOO.O0 20 49 20 1057.75 9.09 526,99 181.31 118.32 21 S 57 57.8 20.$0 304.81

110.00 21 4 39 1009.67 4.95 320.37 178.32 123.83 21 21 28 g.7 18.25 699.93

DIFFERENT IAL CCRRECTION$

TDE -.2377 TRA -,4198 TC3-1.3628 RAU .2237

ROE ".3381RRA .I02S RC3 -.6230 FAU .635R4

FOE -.8849 FRA .3864 F¢-18.4g33 |SP 1531

ROE ,4133 ERA .4321BC3 1.516S FSP 1812

LAUNCH DATE JUN 9 1971 FLIGHT TIHE lSS.OO

HELIOCENTRIC CONIC

RL 151.85 LAL .DO

RP 212,57 LAP -.82

RC 132.153 GL -9.78

PLANETOCENTRIC CONIC

C3 20.917 VHL 3.304

LNCH AZNTH LNCH TIME

SO.OO 13 I1 19

60,00 14 25 8

?0.00 16 2 58

80.O0 18 2 14

go.o0 19 $3:7

100.00 20 45 6

110.00 21 2 24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT |291.7 3GR 742.0 SG5 IO?l,S ST 23,9 8R 29.3 $3 21.4

RRT .4787 RflF .SS52 RTF *_a37 CRT .4U38 CRS -.8754 CS! -.YSIU

3GB 1439.7 R23 ,2535 RI3 ,7559 LSA 41.4 MSA I2,S SSA 3.S

3GI 1353.8 SG2 621.6 THA 1g.89 ELI 36.0 EL2 11.S 4LF 52.22

ARRIVAL DATE NOV 24 t9TI

DISTANCE 393,356 EARTH TO MARS

LOL 237,53 VL 32.061GAL 3.TO AZL 91.00 HCA 125,59 SNA 184.SS ECC ,IS665 INC |,0048 VI 25,$35

LOP 23.13 YP 23,021 GAP G.$R AZP 89.41 TAL 23.?2 TAP 149.31 RCA 149,82 APO 219.48 V2 E5.813

GP -$.01ZAL 55.?0 ZAP 108.13 (TS 182,38 ZA[ 150,55 IT( 195.05 ZAC 92.90 ETC 276,22 LVl -8.45

DLA -25.37 RAL 315.15 RAg 6538.5 V(L !1,446 PTH 6,50 VHP 3.0Tg SPA -ES.SO RAP 315.87 [CC 1.1797

L-I TIME IMJ LAT INJ LONG [NJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LON6

2455.86 -S.19 64.SS 166.86 137.36 15 $2 15 1455.9 13,16 45.71

2256.87 -.43 $1.20 174.47 130.30 15 3 45 1256.9 15.46 32.92

1972,15 4.63 31.g4 178.29 123.88 16 35 50 972,1 17.93 11.35

1598.83 g,39 6,50 181.19 118.47 1S 28 53 598.8 20.28 344.42

1240.71 11,82 341.43 182,46 t15.88 20 13 58 240.7 2t.48 31S.$6

1073.30 g.3g 327,87 181.1g 118.47 21 2 59 73.3 20.28 30s.?g

1018.g7 4.63 320.86 178.29 123.88 21 lg 23 Ig.O 17.93 300.4?

OR61T DETERNINAT]ON ACCURACY

8T 24.6 SR 29.0 $S 20.9

CRT .8132 CRS -.9742 CST -,?69?

LSA 4|.4 NSA 12.? SSA 3.7

ELI 36.3 EL2 11.5 ALF 50,68

DIFFERENTIAL CC_RECTIONS

TO( -.2466 TMA -.4184 TC3-|,5716 DAU .2468

RD[ -.3325 RRA .1034 RC3 -,6610 FAU ,240?$

FOE -.8685 FRA .4218 FC-19.0925 DIP 1731

BIDE .4140 DRA .4310 6C3 !.7047 FSP 1866

MIO-COUR3( EXECUTION ACCURACY

SGT 1384.5 8DR 750.6 SG3 1100.1

RRT .5178 RRF ,6846 RTF ,7422

SOB IS74.8 R23 *2390 RI3 .7855

SO1 1450.T SO2 512.8 THA 19.24
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE JUM 6 |lYl

HCLII_EHTRIC CONIC

RL 151.8S LAL .00

RP 212.66 LAP -.Y8

RC 134.475 6L "9,§i

PLANETO¢ENTRIC CONIC

C3 10.60S VHL 3.267

LNCH AZMTH LNCH TIME

SD.0O 13 10 47

60.00 14 24 57

70.00 16 D 42

80.0O 17 58 2

90,00 19 4? 10

100.00 20 40 53

110.00 21 0 8

PLIGHT TIRE |10,00 ARRIVAL OAT[ NOV li |ill

DISTANCE 3iT.SiS EARTH TO MARl

L_. E|T,II VL )|.DTI GAL 3.61 AZL 90.96 HCA I|i.?l IRA ll4,il ECC .lllE! INC ,R761 Vl 2O.lll

LC_ |4,33 VP !|,160 GAP 1,36 AZP 66.42 TAL 23.41 TAP 130,26 NCA 14t.86 APO |16,31 V| 21.712

GP "8,lE |AL 56.00 ZAP 10i,1| IT8 182.11 ZAE 146.56 ETE 194.34 ZkC 92,79 ETC |?R,04 LVI *i,02

DLA "26.06 RAL 316.45 RAO 6636.6 VEL 11.441 PTM 6.49 VHP 3.044 DPA -21.23 RAP $16.06 ECC 1.1718

L-I TIME INJ LAT INJ LONG ]NJ _X A3C INJ AZHTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2460.71 -6.44 64.76 169.99 131.34 13 51 48 1460.6 t2.62 48.93

2263.54 -.72 51,5| 174.52 130.30 IS | 40 1263.5 15.16 33.21

1982.01 4.25 32.46 1T8.28 123,92 16 33 44 982.0 1?.60 12.12

1614.?T 8.67 7.40 181,10 118.63 18 24 56 614.8 19.86 345.42

1262.80 11.16 342.71 182.30 116.15 20 8 13 262.8 20.99 320.00

1069.24 8.8? 3|6.?? 181.10 116.63 20 59 3 89,2 19.66 304.79

1026.62 4.25 3|1,3? 178.28 123.92 21 17 11 28.8 17,60 301.04

DIFFERENT i AL CCRR[CTION3

TOE -.26S0 TRA ".41U TC3"1.7680 BAU .274?

ROE -.3298 RRA .1042 RC3 ".6694 PAU .|4543

FDE -.9490 FRA .4331 FC-19.6625 RIP 1939

ROE .4143 6RA .429T RC3 1.9013 PIP 1913

MID-COURGE EXECUTION ACCURACY C461T DETERMINATION ACCURACY

8GT 1464.2 6DR 759.4 303 1126,8 ST 25.4 8R 26.6 66 20.4

RRT .5538 RRF .7032 RTF ,7734 CRT .8216 CR6 -.9715 CST -.??01

SOB 1667.2 R23 .2262 R13 .60Rg L8A 41.3 HIA 12.? 6SA 3.?

601 1553.9 $02 203.9 THA 18.T6 ELI 36.6 EL2 11.3 ALP 49.20

LAUr_CH DATE JUN i 19?1 FLIGHT TIME IT2,00 ARRIVAL DATE NOV |6 Ii/I

HELIOCENTRIC CCNIC

RL 151.86 LAL .00

RP 213.16 LAP ".73

RC 136.814 GL -9.32

PLANETOCENTRIC CONIC

C3 10.699 VHL 3.271

LNCH AZHTH LNCH TIME

SO.DO 13 10 16

60.00 14 23 44

?O.OO 15 58 23

SO.DO 17 53 49

90.00 19 41 15

100.00 20 36 41

110.00 20 57 49

LOL 257. S3 VL

LOP 23.62 VP

GP -R.4E ZAL

DISTANCE 401.756 EARTH TO MARl

3|.076 GAL 3.62 AZL 90.95 HCA 127.98 8MA |84,38 [CC .12?82 INC .R4?8 Vi |9.338

2|.939 GAP 6.18 AZP 89.42 TAb 23.25 TAP 151,23 RCA 149.91 APO 219,24 V| |5.?4R

56.31 ZAP I04,t2 ET6 181.62 ZAE 146.57 ETE 193.67 ZAC 62.6? ETC 2?5.$5 LVI -7.57

OLA -23.73 RAL 316.?4 RAD 6636.4 VEL 11.436 PTH 6.4R VHP 3.013 DPA -27°66 RAP 315.25 ECC 1.1761

L-I TIME INJ LAT INJ LONG |NJ RT A6C INJ AZNTH ZMJ TIME PO CST TIM |NJ 2 LAT INJ R LONG

2466.12 -S.71 64,98 lTD.11 137.31 13 31 22 1466.1 12.65 49.16

2270.72 -1,04 51.66 174,59 130.29 IS 1 33 1270.7 14,R6 33.63

1992,42 3.66 33.00 1?8,29 123,96 16 31 35 992.4 17.|5 12.?|

1631.11 8.33 R.32 181.03 118.?? 18 |1 I R31,t 19.43 346.44

1284.67 SO.SO 343.98 t82,18 116.41 20 2 39 284.? 20.49 321.40

1103,58 8.33 329.68 181.03 118.77 20 $3 ? 103,6 19.43 307.OI

1039.24 3.86 321.92 178.29 123.96 21 15 9 39.2 17.25 301.R4

DIFFERENTIAL CORRECTIONS

TOE -.2626 TRA -.4144 TC3-1.9704 BAU .3010

ROE -.3210 RRA .1049 RC3 -.7369 PAU .24991

FOE -.8295 FRA .4854 FC-20.2214 B3P 2160

ODE .4147 BRA .42?5 Re3 2.1044 FSP 1953

LAUNCH DATE JUN g 1971

hELIOCENTRIC CCt4IC

RL 151.86 LAL .00 LOL 257.53 VL 3|.070 GAL

RP R13.46 LAP -.7! LOP |6,71 VP 22,R69 GAP

MID-COURSE EXECUTION ACCURACY

SGT 1586.2 SGR 769.1 3G3 1152.?

RRT .5673 RRF .7216 RTF .8004

6GB 1764.7 R23 ,2144 R13 .8314

$G1 1661.3 3G2 595.! THA 18.31

FLIGHT TIME 174.00

O|RTANC( 405.958

3.57 AZL 90.92 HCA 129.17 6NA 184.56 |CO ,18749

5,69 AZP 89,42 TAL 82.99 TAP l||,I6 RCA 146.6S

RC 139.171 GL "9,07

PLANETOCENTRIC CONIC

C3 IO.59g VHL 3.255

LNCH AZNTH LNCH TIME

SO.DO 13 9 44

60.00 14 22 30

7O.OO 13 56 2

80.00 17 49 38

go. Do 19 35 29

IOO.OO 20 32 30

IiO.OO 20 55 28

ORBIT DETERMINATION ACCURACY

ST 26.1 8R 28.3 68 19.9

CRT .8290 CRS -.9686 CST -.7?04

LSA 41.3 MSA 12.6 SSA 3.8

ELI 36.8 EL2 !1.2 ALF 47.83

GP -6.63 ZAL 56,6$ ZkP 10|.13 [T8 181.53 ZAE 144.5T ETE 193.06 2AC 9|,34

DLA -23.38 RAL 319.05 RAD 6638.3 VEL 11.432 PTH 6.48 VHP 2.986 DPA "26.09

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM

2471.91 -5.99 65.23 170.24 137.29 13 50 56 1471.9

2278.39 -1.36 32,23 174.67 130.28 13 0 28 1278.4

2003.39 3.44 33.58 178.32 124.00 16 29 23 1003.4

1647.84 7.78 9.25 160.99 118.g2 18 IT 6 647.8

1306.43 9.84 345.24 162.00 116o65 19 57 tG 306.4

t122.3! 7.78 330.62 I$o.g9 118.92 20 51 12 122.3

1050,21 3.44 322.50 178.32 124.00 21 12 58 30.2

ARRIVAL DATE NOV 30 1971

EARTH TO MAR8

INC .9100 Vl RG,330

APO |19.16 V2 2|,TI4

ETC 27S.67 LVI -1,13

RAP 314.45 ECC 1.1144

INJ 2 LAT INJ 2 LONG

12.37 49.42

14.56 34.03

16.88 13.35

18.98 347.48

19.97 322.79

18,98 308.85

16.68 302.2?

DIFFERENTIAL CORRECTIONI

TOE -.Z887 YRA -.41|O TC3-2.|779 RAU .3277

HOE ",3133 RRA .1054 RC3 ",TlOI FAU ,25436

rOE -.llO6 FRA .3100 FC-tO.YI4T lip 1364

ROE .4142 6RA .4243 6C3 2,3133 PiP |975

MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT |695,6 SIR 780.0 SG3 II?l.7 IT 21.6 JR 27,9 ll ll.l

RRT *Gill RRF ,7)97 RTF *_.41 CRT *l_34 CRI ",llll CII "*??Ol

80| I666,4 R23 .2031 R13 ,0506 LIA 4|.2 MIA I|.G IIA 3,0

6GI I?TI,g $02 566.3 THA 17.92 ELI 3T.0 EL! II,l ALF 4l,tl

LAUNCN DATE JUN 9 1971 FLIGMT TIME 116.00 ARRIVAL DATE DEC 2 19Y1

HELIOCENTRIC CONIC

RL 151.91 LAL .OO

RP 213.7? LAP -.68

RC 141.549 GL -8.80

PLANETOCENTRIC CONIC

C3 10.496 VHL 3.240

INCH AZNTH LNCH TIN[

50.00 13 9 13

10.00 14 21 15

?0.00 13 33 39

80.00 1? 45 27

90.00 It 29 32

100.00 20 26 11

110.00 20 53 3

OI3TANCE 410.160 EARTH

LOL 23?.33 VL 32.0T4 GAL 3.33 AZL 90.66 HCA 130.36 8HA 114,65 [CC .18722 INC

LOP 2?.90 VP 22.860 GAP 3.81 AZP 89.43 TAL 22.71 TAP 163.07 RCA 150.00 APO

GP -8.R4 2AL 3?.02 ZAP I00.1? ET3 181.23 ZA[ 142.58 ETE lg2.4G ZAC 92.42 ETC

DLA -23.00 RAL 319,3T RAD 6638.3 V[L |1.426 PTH 6.48 VHP |,9i| DPA "28,31

L-I TIME INJ LAT ]MJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM

2478,1T -6,31 65,49 170.40 13?,26 13 30 31 1478,2

2286.39 -1.74 32.62 174,79 130,27 14 50 |! 1|86.6

2014,94 3,00 34,18 |?R,37 124,04 16 2? 13 1014,6

1666.02 ?,|2 tO.|! IRO.R7 119.06 18 13 12 665.0

1328,22 R.t? 346.46 |82,02 IIR.RT lg 5| | 328.2

1139,49 ?,22 331.5R 180,g? 119.D5 20 4? 18 136,5

1061,75 3.00 323,10 |?8.3? 124.04 21 10 47 61,R

OIFF[RENTIAL CORRECTION8

TOE -.2771 TRA -,4106 TC3-R.4064 |AU .3663

ROE -,30?4 RRA o1081 RC3 -,8143 FAU .23631

FDE -.?414 PRA ,3803 FC-21.1415 RIP 2600

90E ,4143 BRA .4246 BC3 2.3405 FRP 2041

MID-COURRE EXECUTION ACCURACY

6GT 1620.6 6DR ?|6.3 603 1193,1

RRT .6432 RRP .?$37 RTP .8363

6GB 1983.2 R23 .1995 R13 .861R

$01 181?.l SG2 S??,9 THA 17.1?

TO NAR3

• R973 Vl 29.331

219.10 V2 23.680

2?5.49 LVl "9.69

RAP 313,03 [CC 1,172T

INJ 2 LAT |NJ 2 LONG

|2.06 49.69

14.22 34,43

16.41 14.01

IRo31 346.34

IR,43 324.11

16.31 309.91

16.48 302.93

ORDIT D[T[RNINATION ACCURACY

6T 2?.4 GR 27.4 86 16.R

CRT .8404 CR6 **9366 C3T -.?491

LRA 40.? NSA 12.7 83A 3.1

ELI 3?.2 EL2 10,9 ALF 44.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 19711

LAUNCH DATE JUN 9 1971

HELIOCENTRIC CONIc

RL 151.89 LAL .OO

RP 214.08 LAP -.54

RC 143.956 GL -S.S5

PLANETO(ENTRIC CONIC

C3 10.399 VHL 3.225

LNCH AZMTH LNCH TIME

50.00 13 8 41

60.00 14 19 57

70.00 15 51 12

80.00 17 41 15

90.00 19 24 22

lO0.OO 20 24 ?

110.00 20 50 39

FLIGHT TIM( ITS.00 ARRIVAL DATE DEC 4 1371

DISTANCE 414.363 EARTH TO MARS

LOL 257.$$ VL ]2.075 GAL 3.48 AZL g0.86 HCA 151.55 SNA 154.56 ECC .1|700 INC .1556 Vt 29.558

LOP 29.08 VP 22.02| GAP 5.63 AZP 89.43 TAL 22.42 TAP |53.97 RCA 150.05 APO 219.0T V2 25.545

GP -9.06 ZAL 57.41 ZAP 98.22 ETS 180.93 ZAE 140.60 ETE 191.95 ZAC 92.28 ETC 275,51 LV! -6.24

OLA -24.61 RAL 319.72 RAD 6t30.2 VEL 11.423 PTH 6.47 VHP 2.941 DPA -28,92 RAP 312.ST [C¢ l,lT11

L-| TIME |NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO ¢ST TIN INJ 2 LAT INJ 2 LONG

2484.87 "6.64 65,78 170,58 137,22 13 50 6 1484.9 11.75 49.98

2295.31 "2.12 55.04 174.92 130.25 14 58 13 1295.3 13.85 34.89

2027.03 2.54 34,81 178.45 124.07 16 24 59 102T.0 16.06 14.70

1682.60 6.63 11.19 180.98 119.18 18 9 18 682.6 18.02 349.62

1350.04 8.50 347.74 181.98 117.07 19 46 52 350.0 18.91 525.55

1157.07 6.63 332.56 180.98 119.18 20 43 24 157.1 18.02 510.98

1073.85 2.54 325.73 178.45 124.07 21 8 32 73.9 16.06 303.62

LAUNCH DATE JUN 9 1971

HELIOCENTRIC CONIC

RL 181.86 LAL .OO

RP 214.39 LAP -.60

RC 146.344 GL -8.24

PLANETOCENTRIC CONIC

C3 10.305

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -,2837 TRA -.4076 TC3-2.6329 BAU ,3848 SGT 1942.2 SGR 796.2 SG3 1211.4

ROE -.3005 RRA .1095 RC3 -.8535 FAU ,25909 RRT .6682 RRF .7693 RTF .6550

FOE -.7047 FRA .6237 FC-21.5699 BSP 2644 SGB 2099.1 R23 .1951RI5 .8744

DDE .4132 BRA .4221 BE3 2.7678 FSP 2075 SGI 2020.3 SG2 569.4 THA 16.68

FLIGHT TIME 180,00

DISTANCE 418.566

LOL 257.53 VL 32.076 GAL 5.43 AZL 90,82 HCA 132.73 SMA

LOP 30.26 VP 22.703 GAP 5.46 AZP 89.44 TAL 22.11 TAP

GP -9.27 ZAL 57.82 ZAP 96.30 ETS 180.62 ZAE 138.63 ETE

VHL 3.210 DLA -24.20 RAL 320.08 RAD 6638.2 VEL 11.419 PTH 6.47 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 13 8 8 2492.05 -7.00 66.08 170.78 137.18 15 49 40

60.00 14 18 38 2304.55 -2.53 53.48 175.07 130.24 14 57 2

70.00 15 48 43 2039.70 2.06 33.48 178.54 124.10 16 22 43

8O.OD 17 37 4 1700.61 6.04 12.19 181.00 119.50 18 5 24

90.00 19 18 57 1371.99 7.81 348.99 181.96 117.27 19 41 49

100.00 20 19 56 1175.08 6.04 333.56 181.00 119.30 20 39 31

110.00 20 48 9 1086.52 2.06 324.39 178.54 124.10 21 6 16

DIFFERENT IAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY

TDE -.2886 TRA -.4040 TC3-2.8645 BAU .4133 SGT 2067.1SGR 805.7 SG3 1226.3

ROE -.2932 RRA .1113 RC3 -,8918 FAU .26112 RRT ,8907 RRF .7838 RTF .8680

FDE -.6560 FRA .6723 FC-21.9369 BSP 3086 SGB 2218.5 R23 .1883 R13 .8848

8DE .4114 BRA .4191 BE3 3.0001FSP 2105 SG| 2146.4 662 561.1THA 16.21

LAUNCH DATE JUN 9 1971 FLIGHT TIME 182.00

HELIOCENTRIC C(_llC DISTANCE 422.769

RL 151.86 LAL .DO LOL 257.53 VL 52.078 GAL 3.38 AZL 90.T9 HCA 133.91 SNA

RP 214.72 LAP -.57 LOP 31.44 VP 22.745 GAP 5.29 AZP 89.45 TAL 21.79 TAP

RC 148.770 GL -7.93 GP -9.49 ZAL 58.25 ZAP 94.40 ETS 180.30 ZAE 136.67 ETE

PLANETOCENTRIC CONIC

C3 10.214 VHL 3.196 OLA -23.77 RAL 320.46 RAD 6536.2 VEL 11.415 PTH 6.47 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 15 7 34 2499.7! -7.38

60.00 14 17 16 2314.33 -2.96

70.00 15 46 11 2052.94 1.55

60.00 17 52 51 1719.07 5.42

90.00 19 13 36 1394.12 7.12

100.00 20 15 43 I193.55 5.42

110.00 20 45 57 1099.75 1.55

DIFFERENTIAL COqRECTIONS

TOE -.2924 TRA *.4000 TC3-3.1021 BAU .4422

mOE ".2856 RRA .1131 Re3 ".9302 FAU .26269

FOE -.S021FRA .7142 FC-22.2553 6SP 3330

DOE .4087 8RA .4157 De3 3.2385 FSP 2128

LAUNCH DATE JUN 9 t971

NELIOCENTR|¢ CONIC

RL 151.86 LAL .DO LOL 257.53 VL 32.081 GAL

RP 215,04 LAP ".53 LOP 32.02 VP 22.707 GAP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

66.41 170.99 137.14 13 49 14

53.95 175.23 130.21 14 55 50

36.17 178.65 124.12 16 20 24

13.22 181.05 119.41 18 I 50

350.25 161,97 117,44 19 36 50

334.59 161.05 119.41 20 35 37

325.09 176.65 124.12 21 3 57

RID-COURSE EXECUTION ACCURACY

SGT 2195.6 8GR 813.3 563 1239.1

RRT .7116 RRF .7978 RTF ._,91

3G6 2342.1 R23 .1842 RI3 .6935

SGI 2275.9 SG2 552.6 THA 13.T5

PLIGHT TIME 184.00

DISTANCE 426.972

3.33 AZL 90.75 HCA 135,08 SMA

3.1Z AZP 89,47 TAL 21.46 TAP

RC 151.211 GL -7.61 GP -9.71 ZAL 58.71 ZAP 92.53 ET8 179.97 ZAE 134.73 ETE

PLANETOCENTRIC CONIC

C3 1D.126 VHL 3.162 DLA -23.31 RAL 320.65 RAD 6530.1 VEL

LNCH AZMTM LNCM TIME L-I TIME INJ LAT

50.00 13 6 58 2507.88 -7.79

60.00 14 15 51 2324.68 -3.41

70.00 15 43 38 2066.78 1.02

80.00 17 28 38 1738.01 4.79

90.00 19 8 19 1416.50 S.42

IOO.OO 20 11 30 1212.48 4.79

110.00 20 43 1 1113.60 1.02

DIFFERENTIAL CORRECTIONS

TOE ".2947 TRA -.3951 TC3-3.3444 BAU .4714

ROE ".2777 RRA .115D RE3 -.9694 FAU .26395

FOE -.5453 FRA .7661 FC-22.5660 DSP 3581

BDE .4050 ERA .4115 BE3 3.4821 FSP 2145

!1.411PTH 6.46 VHP

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

66.75 171.22 137.09 13 48 46

54.44 175.42 130.18 14 54 36

36.89 178.78 124.14 16 18 1

14.27 181.11 119.51 17 57 36

35i.51 182.01 117.60 19 31 55

335.64 181.11 119.51 20 31 42

325.81 178.78 124.14 21 I 35

MID-COURSE EXECUTION ACCURACY

SGT 2326.4 SGR 825.5 SG3 1250,5

RRT .7310 RRF .8110 RTF .8888

SGB 2466.5 R23 ,1809 R13 .9017

SG1 2407.8 SG2 544.3 THA 15.34

ORBIT DETERMINATION ACCURACY

ST 28.0 SR 26.9 S8 17.4

CRT .8448 CRS -.9485 CST ".7366

LSA 40.4 MSA 12.7 SSA 4.0

ELI 37.3 EL2 10.8 ALP 43.63

ARRIVAL DATE DEC 8 1971

EARTH TO MARS

184.55 ECC *18662 INC .0226 Vi 29.338

154.84 RCA 150.10 APO 219.07 V2 25.609

191,44 ZAC 92.14 ETC 275.13 LVI -5.79

2.924 DPA -29.33 RAP 312.11ECC 1.1696

PO CST TIN INJ 2 LAT INJ 2 LONG

1492.0 11.37 50.50

1304.5 13.46 35.36

1039.7 15.62 15.42

700.6 17.51 350.71

372.0 18.36 326.93

175.1 17.51 312.08

86.5 15.62 304.34

ORBIT DETERMINATION ACCURACY

ST 28.5 SR 26.4 53 16.5

CRT .8482 CR$ -.9372 CST -.7162

LSA 40.Q NSA 12.7 SSA 4.1

EL1 37.3 EL2 10.7 ALP 42.41

ARRIVAL DATE DEC 8 1971

EARTH TO NAR$

184.62 ECC .18669 INC .7888 Vl 29.338

155.70 RCA 150.15 APO 219.08 V2 25.573

190.97 ZAC 92.00 ETC 274.96 LVl -5.35

2.909 DPA -29.?3 RAP 311.36 ECC 1.1681

PO CST TIM INJ 2 LAT INJ 2 LONG

1499,7 11.D0 50.63

1314.3 13.05 35,86

I052.9 15.t6 16.17

719.! 16.99 351.83

394.! 17.T9 328.60

193.5 16.99 313.20

99.8 15.18 305.09

ORBIT DETERMINATION ACCURACY

6T 26.9 SR 25.6 65 15.5

CRT .65U7 CRi -,9220 CIT -,669Y

LSA 39.3 MSA 12,7 6SA 4.1

ILl 37.3 EL2 10.5 ALF 41.25

ARRIVAL DATE OEC 10 1971

EARTH TO MARS

184.68 ECC .18661 INC .763? Vl 29.36R

156,34 RCA 150.20 APO 219.12 V2 25.636

190.52 ZAC 91.84 ETC 274,50 LVI -4.92

2.898 DPA -30,12 RAP 310,64 ECC 1.1657

PO CST TIM INJ 2 LAT INJ 2 LONG

1307.9 10.59 50.99

|324.7 12.61 36.38

1066.8 14.67 ]6.95

738,0 16.44 352.9?

416.5 17.21 329.68

212.5 16.44 31d.34

113,6 14.67 305.86

ORBIT DETERMINATION ACCURACY

ST 29.1SR 25.2 SS 14.6

CRT .8523 CRS -.9015 CST -.6548

LSA 39,0 NSA 12.7 35A 4,2

ELI 37.1 EL2 10.4 ALF 4D.20

I799



JPL TM 33-100 EARTH--MARS TRAJECTORIES I VOL 4 1971_

LAUNCN OATE JUN g 1971

HELIOCENTRIC ¢CNIC

RL 151.86 LAL .00

RP 215.37 LAP ".50

NC 153.669 GL -?.27

PLANETOCENTRIC CONIC

C3 10.042 VHL 3.169

LNCH AZNTH LNCH TINE

50.00 13 6 21

GO.DO 14 14 23

70.O0 15 40 55

80.00 17 24 22

90.00 19 3 3

100.00 20 7 14

110.00 20 40 21

FLIGHT TIME 186.00 ARRIVAL DATE DEC 12 1871

DISTANCE 431.174 EARTH

3.28 AZL 90.72 HCA 136.25 SNA 184.T2 ECC .18656 INCLOL 257.53 VL 32.084 GAL

LOP 33.79 VP 22.671 GAP 4.96 AZP 89.48 TAL 21.11 TAP 157.36 RCA 150.26 APO 219.18

GP -9.93 ZAL 59.18 ZAP 90.T0 ETS 179.64 ZAE 132,80 ETE 190.09 ZAC 91.68 ETC 274.63

TO MARS

.T|TI Vl 29.338

V2 25.499

LV! -4.48

OLA -22,83 RAL 321.25 RAD 6658.1 VEL |1,408 PTH 6.46 VHP 2.890 DPA -30.51 RAP 309.95 ECC 1.1653

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

2516.56 -8.22 67.12 171.47 137.03 13 48 17 1516.6 10.16 51.36

2335.59 -3.89 54.97 175.62 130.14 14 $3 19 1335.6 12.14 36.93

2081.23 .47 37.64 178.92 124.15 16 15 36 1081.2 14.t6 17.75

1757.45 4.13 15.34 181.20 t19.60 |7 53 40 757.4 15.87 354.13

1439.17 3,70 352.79 182.06 117.75 " 19 27 2 439.2 16.61 331.07

1231.92 4.13 336.71 181.20 119.60 20 2T 46 231.9 15.87 315.50

1128.04 .47 326.56 178.92 124.15 20 59 g 128.0 14.16 306.67

DIFFERENT IAL CORRECTIONS

TOE -.2937 TRA -.3893 TC3-3.5891 BAU .5005

RDE -,2700 RRA .1168 RC3-1.00gl FAU .26482

FOE -.4923 FRA .8095 FC-22.8312 8SP 3836

8DE .4004 BRA .4065 6C3 3.?282 FSP 2154

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SOT 2458.3 SGR 836.6 $83 1260.0 ST 29.3 SR 24.7 88 13.7

RRT .749! RRF .8240 RTF .8975 CRT .8532 CR8 -.8772 CST -.6157

SOB 2596.T R23 .1779 RI3 .9090 LSA 38.4 NSA 12.7 8SA 4.3

SO1 2540.8 $82 536.1 THA 14.98 ELI 38.9 EL2 10.2 ALF 39.29

LAUNCH DATE JUN 9 1971 FLIGHT TIME 188.00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CONIC

RL 151.86 LAL .O_ LOL 25T.53 VL 32.088 GAL

NP 215.71 LAP -.46 LOP 34.95 VP 22.634 GAP

RC 156.143 GL -6.91 GP -10.18 ZAL 59.68 ZAP

PLANETOCENTRIC CONIC

DISTANCE 435.376 EARTH TO MARS

3.22 AZL 9C.68 HCA |37.42 8HA 184.78 ECC .18656 [NC .6791 Vl 29.338

4.80 AZP 89.50 TAL 20.75 TAP 158.17 RCA 150.31 APO 219.25 V2 25,461

88.90 ETS 179.30 ZAE 130.90 ETE 189.68 ZAC 91.51 ETC 274.48 LVI -4.05

C3 g.gGo VHL 3.156 DLA -22.33 RAL 321.67 RAD 6638.0 VEL 11.404 PTH 6.46 VHP 2.884 DPA -30.90 RAP 309.28 ECC 1.1639

LNCH AZNTH LNCH TZNE L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 5 40 2525.77 -8.68 67.52 IT1.74 136.97 13 47 46 1525.8 9.70 51.76

GO.O0 14 12 51 2347.09 -4.39 55.52 175.84 130.10 14 51 59 1347.1 11.65 37.59

70.00 13 38 lO 2096.28 -.11 38.43 179o08 124.15 16 13 7 1096.3 13.63 18.59

80.00 17 20 4 1777.39 3.46 16.44 181.31 119.67 17 49 42 T77.4 15.28 355.32

90.00 18 57 48 1462.17 4.97 354.09 182.14 117.88 19 22 10 462.2 15.98 332.47

100.00 20 2 56 1251.86 3.46 337.8! 181.31 119.67 20 23 48 251.9 15.28 316.69

110.00 20 87 37 1143.10 -.11 327.35 179.08 124.15 20 56 40 143.1 13.63 307.51

DIFFERENTIAL CQqRECTION$

TOE -.2944 TRA -.3829 TC3-3.8560 BAU .5298

ROE -.2838 RRA .1166 RC3-1.0577 FAU .26719

FOE -.4720 FRA .8102 FC-23.2247 88P 4090

BOE .3953 BRA .4002 BE3 3.9781 FSP 2112

LAUNCH DATE JUN 9 19T1

HELIOCENTRIC CONIC

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2590,9 SGR 852.9 $83 12T6.1 8T 29.2 SR 24.2 88 13.4

RRT .7695 RRF .8384 RTF .9082 CRT .8547 CR8 -.8683 CST -.6088

$GB 2727.7 R23 .1708 R13 .9184 LSA 38.0 NSA 12.5 88A 4.4

SGI 2676.2 SG2 527,3 THA 14.80 ELI 36.6 EL2 IO.O ALF 38.75

FLIGHT TIME 190.00 ARRIVAL DATE DEC lE 1971

DISTANCE 439.574 EARTH TO MAR3

RL 151.86 LAL .00

NP 2/6.04 LAP -.42

RC 158.631 GL "6.53

PLANETOCENTRIC CONIC

C3 9.88| VHL 3.143

LNCH AZNTH LNCH TIME

50,00 13 4 58

60.00 |4 11 18

70.00 13 35 22

80.00 17 |5 44

90.00 18 52 33

IOO.DD 19 58 35

ilO.OO 20 34 48

LOL 257.53 VL 32.0g3 GAL 3.17 AZL 90.64 HCA 138.58 8NA 184.88 ECC .16639 INC .8393 Vl 29.338

LOP 36.11 VP 22.598 GAP 4.64 AZP 89.52 TAL 20.38 TAP 158.96 RCA 130.36 APO 219.35 V2 25,424

6P -10,39 ZAL 60.20 ZAP 87.14 (T8 178.95 ZAE 129.03 ETE 189.29 ZAC 91.34 ETC 274.33 LVI "3.83

DLA -21.80 RAL 322.10 RAD 6638.0 VEL 11.401 PTH 6.45 VHP 2.880 DPA -31.27 RAP 308.65 ECC 1.1626

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2535.57 -5.17 87,g4 172.02 136.8g 13 47 14 1535.8 9.22 52.18

2359.25 -4.93 56,10 176.07 130.05 14 50 36 1359.2 11.13 38.11

2112,04 -.71 39.25 179.27 124.15 16 10 34 1112.0 13.00 19.46

1797.94 2,77 17.5T 181.43 119.74 |7 45 41 797.9 14,67 358.53

1403.64 4.22 355.41 182,24 117.99 19 17 18 485.6 15.34 333.89

12T2.42 e.77 338.94 181,43 119,74 20 19 48 272.4 14.67 317.90

!150.88 ".TI 328.17 17_,27 124.15 20 54 ? 158.9 13.06 300.38

DIFFERENTIAL CORRECTION8

TOE -.2935 TRA ".3773 TC3"4.0957 9AU .5597

ROE ".2518 RRA .1221 RC3"1.0843 FAU ,28407

FOE -.3397 FRA .8217 FC-23.1374 83P 434?

JOE .3881 8RA .3955 8C3 4.231R FSP 2164

LAUNCH DATE JUN 8 1971

HELIOCENTRIC CONIC

RL 151.06 LAL .00

RP 218.39 LAP -.39

RC 161.134 GL -8.13

PLANETOCENTRIC CONIC

C3 8.805 VNL 3.131

LNCH AZNTH LNCN TIME

50.00 13 4 12 2545.94 -9.68

QO.O0 14 9 38 2372.08 -5.49

70.00 15 38 28 2|28.44 "1.33

80,00 17 11 19 1819.08 2.05

80.00 18 47 18 1509.54 3.46

tOO.D0 19 54 11 1293.54 R.O5

I!0.00 20 Sl 34 1173.26 -1,33

DIFFERENTIAL C01RECTION8

TOE -.2097 TRA -.3701 TC3"4.3524 BAU .5892

ROE ".2428 RRA ,1244 RC3-I.1240 FAU .28343

FOE -.2899 VRA .9880 VC-23.2998 BSP 4604

BIDE .3776 IRA .3905 IC3 4.4961 FlIP 2103

NID-COUR3E 2XECUTION ACCURACY ORBIT OETERN)NATION ACCURACY

SOT 2732.2 _GR 856.0 883 1287.8 ST 29.2 SR 23.2 83 11.6

RRT .7798 RflF .8467 RTF ._|2 CRT ,SSDS CR| -.7819 _SV -.448Y

8G6 2863.1 R23 .1774 RI3 .9185 LIA 36.7 MSA 12.7 894 4.8

SO1 2815.5 882 320.2 THA 14.22 ELI 36.0 EL2 9.8 ALF 37,41

FLIGHT TIME 192.00 ARRIVAL DATE DEC 18 1971

DISTANCE 443.773 EARTH TO MARS

LOL 257.53 VL 32.098 GAL 3.11AZL 90.60 HCA t3g. T4 6NA 184._4 (CC .18686 INC .3979 V! 29.338

LOP 37.27 VP 22.582 GAP 4.46 AZP 89.54 TAL 20.00 TAP 159.73 RCA 150.42 APO 219.46 V2 23.383

GP -10.83 ZAL 60.74 2AP 65.42 ET6 176.59 ZAE 127.16 ETE 160.92 ZAC 91.15 ETC 274.19 LVi "3.21

OLA -21.24 RAL 322.84 RAD 8637.9 VEL 11.398 PTH 6,45 VHP 2.8T9 DPA -31.65 RAP 308.05 ECC 1.1614

L-I TIN( |NJ LAT ;NJ LONG 1NJ RT ASC INJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

68.39 172.32 136.81 13 46 38 1545.9 8.70 52.63

56.72 176.32 129.99 14 49 8 1372.0 10.38 38.74

40. t 179.46 124.13 18 T 56 1128.4 12.47 20.37

18.73 181.58 119.79 17 4I 38 819.1 14.02 357.77

358.75 182.35 118.09 19 12 26 509.5 14.67 335033

340.10 181,58 119.T9 20 15 44 293.5 14.02 319.14

322.02 179.46 t24.13 20 51 28 175.3 12.47 309.28

NIO-COURGE EXECUTZON ACCURACY ORBIT DETERNINATION ACCURACY

8GT 2870.2 8DR 887.4 $83 1269.9 8T 28.g 8R 22.5 &8 10.8

RRT .7939 RRF .8578 RTF ,9148 CRT .84?8 CR8 -,6882 C8T ".3432

888 2998.5 R23 .1771 R!3 .9231 LSA 33.8 MSA 12.7 88A 4.7

881 2864.4 8DR 818,4 THA 13,92 ELI 39.4 ELE 9,6 ALF 36.69

1800



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971

LAUNCH DATE JUN g lOCI

HELIOCENTRIC ¢QIA1C

RL 151.66 LAL .00

RP 218.T3 LAP ".35

RC 163.849 GL -S.T1

PLANETOC£NTRIC CONIC

C3 g. Y32 VHL 3.120

LNCH AZMTH LNCH TIME

50.00 13 3 23

60,00 14 T St

70.00 15 29 28

60.00 1T 8 50

90.00 |8 41 58

100.00 19 49 42

110.00 20 28 $4

LOt. 257.53 VL 32.103 GAL

LOP 38.43 VP 22.526 GAP 4.33 AZP 89.5T TAL |9.80 TAP 160.50 RCA 150.47

GP -10,87 ZAL 81,30 ZAP 83,•3 ET$ IT8,23 ZAE 125,36 ETE 188,56 ZAC 90.95

FLIGHT TIME lg4.OO ARRIVAL DATE DEC 20 1971

DISTANCE 447.989 EARTH TO MARS

3.05 AZL 90.55 HCA 140.90 3NA 185.03 ECC ,1867Y INC .5546 Vl 29.338

APO 2]9.59 V2 25.347

ETC 274.06 LVl -2.19

DLA -20.65 RAL 322.99 RAD 8837.9 VEL 11.394 PTH 6.45 VHP 2.880 DPA -32.02 RAP 307.49 ECC 1.1602

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2556.93 -10.23 68.86 172.63 136.72 13 46 0 1556.9 8.IS 53.10

2365.49 -6,08 57.3T 176.59 t2g.g2 14 47 38 1385.S 10.01 39.41

2145.57 -1.99 41.00 179.68 124.10 18 5 13 1145.6 11.85 21,30

1640.82 1.32 19.93 181.74 119.83 17 37 31 840.8 13.'_ 359.04

1533,96 2.6• 358.11 182.49 118.16 19 • 32 534.0 13.98 336.79

1315,29 1,32 341.29 181,74 119,83 20 11 37 315,3 13,36 320,41

1192.38 -!.9g 329.92 IT9.68 124.10 20 48 46 192.4 11.05 310.22

DIFFERENT IAL CORRECTIONS

TDE -.2840 TRA -,3623 TC3-4.610g BAU ,616•

ROE ".2331 RRA ,1272 RC3-t.t625 FAU ,26206

FOE -.1900 FRA 1.0195 FC-23.311• 68P 4863

DOE .3874 DRA .3840 Be3 4.7552 FSP 2184

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3009.0 SGR 878.4 863 1268.9 ST 28.9 SR 21.8 66 10.2

RRT .8068 RRF ,8681 RTF ,g168 CRT .8433 CRS -,STt2 CST -.1960

8GB 3134,6 R23 .178! RI3 ,9266 LSA 34.7 MSA 12.7 8SA 4.8

SGI 3093.7 SG2 504.8 THA t3.62 ELI 34.3 EL2 9.7 ALF 36.01

LAUNCH DATE JUN 9 IgTI FLIGHT TIME 196.00 ARRIVAL DATE DEC 22 1971

HELIOCENTRIC CONIC

RL 151,88 LAL .00

MP 21T.06 LAP -.31

RC 166.178 GL "5.26

PLANETOC£NTRIC CONIC

C3 9.663 VHL _.109

OI3TANCE 452.164 EARTH TO NAN8

LOL 257.53 VL 32.109 GAL 2.g9 AZL 90.51 HCA 142.05 8HA 185.|3 ECC .18690 INC .30gY Vl 29.338

LOP 39.56 VP 22,491 GAF 4,18 AZP 89.60 TAL 19.20 TAP 161,25 RCA 150.53 APO 219.73 V2 25.308

GP -11.t2 ZAL 61.88 ZAP 82.09 ET6 177.85 ZA2 123.57 ET2 188.22 ZAC 90.74 ETC 273.93 LVI -2.38

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT

$0.00 13 2 29 2568.5T -10.81

60.00 14 8 0 2399.66 "6.69

TO.DO 15 26 21 2163,44 "2.61

80.00 17 2 16 1863,26 .56

90.00 18 38 36 1558,96 1,87

100.00 19 45 8 1337,74 .56

110.00 20 25 48 1210.25 -2,67

TC3-4,BTO0 BAU .6480

RC3-1.2013 FAU .26026

FC-23,3195 BSP 5128

BC3 5.0160 FSP 2183

DLA -20.04 RAL 323.45 MAD 6637.9 VEL 11.391PTH 6.44 VHF 2.684 DPA -32.3g RAP 306.97 ECC 1.1990

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 9 LAT INJ 2 LONG

69.36 172,96 136.62 13 45 18 1568.6 t.57 53.59

58.06 176.87 129.83 14 46 0 1399.7 9.39 40,10

41.93 179.91 124.06 16 2 25 1163.4 11.20 22.20

21.16 181.92 119,85 ,17 33 19 863.3 12,86 .35

359.51 182.65 118.22 19 2 35 559.0 13.26 338.2T

342.53 181.92 119.85 20 ? 25 33T.? 12.66 321.71

330.85 179.gl 124.06 20 45 56 210.3 11.20 311.20

HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3147.3 SGR 889.8 863 1265,9 3T 27.8 SR 20.9 68 9.9

RRT .8187 RRF ,8778 RTF ,9224 CRT .8387 CR8 -.4150 CST -.0139

SGB 3270.7 R23 o1798 R13 ,g296 LSA 33.5 NSA 12.8 86A 5.0

861 3232,6 3G2 497,4 THA 13.38 ELI 33.5 2L2 9.5 ALF 35.47

FLIGHT TIME 198.00 ARRIVAL DATE DEC 24 1971

DISTANCE 456.356 EARTH TO MARS

LOL 257.53 VL 32.116 GAL 2.g3 AZL 90.46 HCA 143.20 8NA J85.24 ECC .18707 INC .4611 Vl 29.338

LOP 40.73 VP 22.456 GAP 4.03 AZP 89.63 TAL 18.79 TAP 181.98 RCA 150.58 AP0 219.89 V2 25.269

GP -11.39 ZAL 62.47 ZAP 80.45 ET8 177.47 ZAE 121.81 ETE 187.89 ZAC 90.51 ETC 273.81 LVI -1.97

DIFFERENTIAL CCRRECTION8

TOE -.2758 TRA -.3533

RDE -.2229 RRA ,1302

FOE -.1045 FRA 1,0732

ODE .3546 flRA ,3765

LAUNCH DATE JUN 9 |97|

NELIOCENTRIC CONIC

RL 15t.86 LAL .00

MP 217.43 LAP -.28

RC 168.717 GL -4.?9

PLANETOCENTNIC CONIC

C3 9,597 VHL 5.098 DLA "19.39 HAL 323.91 HAD 6637,0 VEL 11.388 PTH 6.44 VHP

LNCH AZNTH

10.00

90.00

70.00

60.00

90.00

100.00

lID.DO

DIFFERENTIAL

TD6 -.2916 TR4 ",3443

ROE -.6125 RRA ,1331

FOE ".0193 FRA 1.1206

6DE ,3403 6RA .3993

LAUNCH DATE JUN 9 19?1

HELIOCENTRIC CONIC

RL 151.66 LAL ,00

RP 21•.T9 LAP -.24

Re 171,260 64. -4.28

PLAHETOCEHTR|C CONIC

LNCH TIME L-I TIHE INJ LAT

13 I 30 2580.89 -11,42

14 4 2 2414.58 "7,34

19 23 T 2182.09 -3,38

19 57 33 1866.44 -.23

|8 3I 10 1584.60 t.04

16 40 27 1360.9I -,23

20 22 34 1228.91 -3.38

CORRECTIONS

TC3-5.I525 BAU .8774

RC3-1,2412 FAU ,25525

FC'23,29T3 83P 5381

6C3 5.2802 F3P 2172

LOt. 257.53 VL 32.t23 GAL

LOP 41.8T VP 22,421 GAP

SP "11.86 ZAL 63.09 ZAP

2,889 OPk -32.76 RAP 306.48 ECC 1,1579

INJ LONG INJ RT ASC INJ A2NTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

89.90 |75.3q 136.51 13 44 31 1580.9 6,96 54.12

58.78 177,17 129.?4 14 44 17 1414,6 6.75 40.84

42,91 180.15 124.01 15 59 30 1182.1 10,52 23.29

22.43 162,12 I!g.66 IT 29 2 868.4 11.93 1.99

.94 182,82 118,26 18 S? 54 584.6 12.51 339.T8

343,80 182,12 119,88 20 3 8 360,9 ll,S5 323,05

331,83 580,15 124,01 20 43 3 226.9 10,52 312,21

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT 3287.7 3GR 902.2 SG5 tEBt.S ST 27.0 SR 20.1 83 9.g

RRT ,8301RRF *8875 RTF *_956 CRT *GZOO CR| ".2562 CIV .IT47

6GB 3409.3 R23 ,1819 R13 .9323 LSA 52,5 NSk 12.4 88A 5.2

661 3373.S SG2 490.2 THA 13.11 ELI 32.3 EL2 9,4 ALF 34.99

FLIGHT TIME 200.00

DISTANCE 460,546

2,07 AZL 90,41 HCA 144,34 SHA

3.80 AZP 89.6T TAL 10.36 TAP

7'8.93 ET8 177.00 ZAE 120.08 ETE

C3 9.534 VHL 3.088

LNCH AZNTH LNCH TIME

SO.DO 13 0 25

SO.CO 14 ! 58

TO,DO 15 19 46

60,00 !@ 52 48

90°00 ID 25 38

100,D0 19 35 40

liD,DO 20 19 12

ARRIVALDATE DEC 26 1971

DIFFERENTIAL CCRRECT|ON8

TOE -.2532 TRA -.3346 TC3-9,3927 BAU .7065

ROE -.2016 RRA ,13@4 RC3"I.&_ FAU .255?4

P'DE .01MTFRA 1.1T1)5 FC-23,E.JOBSP $644

Ig_ .3267 MA ,3@13 6¢3 0.3426 FSP 2163

EARTH TO NARD

185,55 ECC o!872T INC .4119 Vl 29.538

162.70 RCA 150.64 APO 220.06 V2 25.229

|87.57 ZAC 90.27 2TC 2?3.T0 LVI -1.56

OLA -18.70 RAL 324.38 RAD 663T.0 VEL 1_,386 PTH 6.44 VMP

L-I TINE INa LAT INJ LONG INJ RT ASC

2593.95 -12.08 •0.4? 173.66 136.38 13 43 39

2430.30 -8,03 59.55 177.48 129.63 14 42 28

2201,39 -4.12 43.93 180,41 123.93 15 56 2?

1910,41 "1,04 23,?5 182,33 1tg,84 17 24 38

I610.96 .lg 2.41 183.02 118,28 18 52 29

1364.8& -1,04 346.11 182.33 119.84 lg 56 40

1248,41 -4.12 33_.85 180.41 123.93 20 40 0

NID-COURSE EXECUTION ACCURACY

8GT 5426.3 8DR 914.9 $G3 1254.8

RRT .8406 RRF .8962 RTF .9283

8GB 3540.6 R23 ,1848 R13 .9345

861 5513.0 862 483.9 THA 12.90

2.896 SPA -33.1_ RAP 306.04 ECC 1.1589

INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

15g3.9 6,31 54.67

1430.3 8.U7 41.61

1201,8 9.80 24,34

910.4 11.17 3.06

611,0 !1,73 341.32

364.g 11.17 324.42

248.4 9.80 313*26

C,q61T DETERMINATION ACCURACY

8T 26.D SR lg.2 $S 10.3

CRT .8162 CRS -,0560 CST .36T0

LSA 31.D NSA 12.5 88A 5.4

EL1 30,9 (I. 2 9.3 ALF 34.GT

1801



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN ! II?l

HELIOCENTRIC CONIC

RL ISI.RS LAL .DO

RP 818.15 LAP *.SO

RC 173.885 r_. -$,YS

PLANETQ¢ENTRIC CONIC

C3 9.475 VHL 3.075

LNCH AZHTH LNCH TIRE

SO,DO IE 59 14

80.00 15 59 45

70.00 15 1R IS

80.00 IR 47 52

gO,OO 18 19 58

100.00 19 30 44

110.00 20 15 41

FLIGflT TI_ 2DE.DO ARRIVAL DAY[ DEC tl tl?l

OlRTANCE 454.134 EARTH TO MARl

LQL 2S?.13 VL 32.130 GAL 2,60 A_L IO,SS HCA 145.48 2HA IRS.4T EC¢ .IS?SO INC .3501 Vl El.Ill

LOP 45.01 VP RE.SiT GAP 3,73 AZP RS.?O TAL 17.93 TAP 163.41 RCA tSO.S9 APO 220.24 V2 El, ll9

GP -11,9S 2AL $3o?3 EAT T?,42 ETS I?S,S? ZAE 113,3R ETE 1iT.El ZAC 2O.OE ETC 275,60 LVI -I.15

OLA -IT.98RAL 3E4.RS MAD SSS?,R V[L 11,313 FTN 6.44 VHP 2.90$ DFA -$3,50 RAP 105,44 ECC I.l|$f

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTN INJ TIME PO CET TIM INJ 2 LAT INJ E LONG

2SOY. TO -12.?4 71,98 174.03 |36.84 13 42 12 |607°6 5,S2 55.85

2444.85 -8.T5 50.35 I??.RO 129.30 14 40 38 144R,9 7.$5 42.41

8281.98 -4.SO 43.00 leO.S9 123.84 15 53 17 1222.0 R.O4 25.44

1935.24 o1.$8 25.11 182.56 119.00 17 20 T 935,2 10.38 4,47

1430.11 -.68 3.93 183.23 118.87 18 47 16 638.1 10.92 $42.00

1409.71 -1.88 344.48 182.35 119.80 lg 34 15 409.? 10.38 32l,R4

1268,80 -4.90 $33.g2 180.sg 123.84 20 36 SO 2SS.R 9.04 314.$5

DIFFERENTIAL COqR£CTION8

TOE -.2353 TRA ".3243 TC3-S.$550 DAU ,T3S?

ROE -.1904 RRA .1397 RC$-I,$221 FAU .25302

FOE .1590 FRA I.ZIRI FC-23.1185 DSP S90D

SO( .3050 BRA .3531 SC3 S.lOT5 FSP 2149

LAUNCH DATE JUN g 1971

HELIOCENTRIC CONIC

HZD-COUR$( EXECUTION ACCURACY CRBfT D[TERHINATION ACCURACY

$GT $566.5 8DR 928.8 SG3 124?,0 8? 24.T 8R I8,Z 88 I1,1

RRT .8504 RRF .9048 RTF .9307 CRT .8005 CR8 .Ills CIT ,5106

SGB 3425.4 R23 .1880 RIG .9365 LRA 29,S MSA 12.4 RSA S.Y

80| 3SS4oS $02 4?6.9 THA 12.?1 ELI 29,$ EL2 9,2 ALF 34.4?

FLIGHT TIN( 204,00 ARRIVAL DATE DEC $0 1971

DISTANCE 463.919 EARTH TO MARS

RL 151,SS LAL .OR

RP 218.51 LAP -.17

RC 178.400 GL -3.15

PLANET_ENTRIC CONIC

CS 9.420 VHL $.DS5

LNCH AZMTH LNCH TIM(

50.00 12 57 56

60.DO 13 57 24

70.00 15 12 $4

80.00 16 42 48

gO.O0 18 14 lQ

100.00 19 25 35

110.00 20 12 0

LOL 257.53 VL $2,137 GAL 2.74 AZL 90.30 HCA 146.$2 SNA 183°59 ECC .IS775 |NC .3033 Yl 29.33R

LOP 44.15 VP 22.335 GAP 3.55 AZP 89.?5 TAL IT.49 TAP IS4.11 RCA 150.75 APO 220.44 V2 2$.149

GP -12,25 ZAL 44,39 EAT 73,95 [TS 1?4,25 ZA( 116,72 ST[ 18s,gs ZAC 85.75 [TC 273,31LV! -.74

OLA -1?.22 RAL 325.32 RAD SS3?.? VEL 11.351 PTH 6,43 VHP 2.SIS DPA -33.8Y RAP 305.29 ECC 1.1550

L-[ TIME INJ LAT INJ LONG [NJ RT ARC INJ AZNTH INJ TIM( PO CST TIM INJ 2 LAY |NJ 2 LONG

2422.43 -13,46 71,?$ 174.41 136.08 13 41 39 IS22.4 4.88 55.67

2444,32 -8.50 41.21 178.14 129,35 14 38 28 1464.3 8.$9 43.25

2245.53 -5.70 45.13 180.98 123,T3 15 48 57 1245.3 8.25 2S.SS

1940.99 -2.75 25.52 102.81 119.74 17 15 2? g61,O g.55 5.93

IS65.14 -!.39 5.49 183,45 118.24 18 41 5? $68.1 10.07 344.52

1435.47 -2.75 347,89 182.81 119.?4 19 49 34 435.S 9,55 327.30

1290.15 -5.?0 335,04 lSO,g$ 123.73 20 33 30 290.2 8.2S SIS.SO

DIFFERENTIAL CCRRECTION8

TOE -.219R TRA -,3132 TC3-$.RI44 DAU .7644

RDE -.1753 RRA .1435 RC3-I,3R$1 FAU ,24983

FDE .25R4 FRA 1,2544 FC-22.gSOO |8P 6183

ROE ,ZS30 6RA .3444 BE3 S.OS9? FSP 2134

NID-CONRS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3704,? $GR 943.1 503 1257.0 8T 23.I SR 17,2 SS 12.3

RRT .8595 RRF .9129 RTF .9325 CRT .Y?8I CRS .25R6 CST ,SS30

8G8 3R22.8 R23 .1920 RIG .9382 LSA 28,2 NSA 12,2 SSA S.I

801 3793,8 802 470.? THA 12.54 ELI 27,$ EL2 I,I ALF $4.47

LAUNCH DATE JUN S IS?I FLIGHT TIRE 2OS,O0 ARRIVAL DATE JAN 1 1RYE

HELIOCENTRIC CONIC

RL 151.SS LAL .DO

RP 21S.8S LAP -,15

RE 178.981 GL -2.57

PLANETQCENTRIC CONIC

C3 8.358 VHL 3.05!

LNCH AZNTH LNCH TIRE

50.00 12 55 $0

$0.00 13 54 52

70.00 IS S 42

80.00 IS 37 50

gO.DO IS 8 13

tOO.D0 IS EO 22

IlO*0O EO l 8

DISTANCE 473,101 EARTH TO MARS

LOL 257.55 VL $|,14| GAL 2.SO AZL 90.24 HCA I4Y.?5 SNA 185.73 [CC .18BOA INC .2445 VI ES.$$8

LOP 45.28 VP 22.318 GAP 5.45 AZP 89,?9 TAb 17.03 TAP IR4.60 RCA 150.80 APO lEO,IS V2 85,109

GP -I2.SS ZAL $5.04 ZAP 74.55 (TS 175.88 ZA£ 115.09 [TE 188.R? ZAC 69.48 ETC 273.45 LVI -.33

OLA -14.42 RAL $25.79 RAD iS3T,? VEL 11.372 PTH 8,43 VHP 2.819 DPA -$4.25 RAP 304.96 ECC I.IS4E

L-i TIME INJ LAT IRa LONG INJ RT AlE INJ AZNTfl INJ TIRE PO CST TIN INJ 2 LAT INJ E LONG

2457.90 -14.22 78.42 IT4.81 135.90 I5 40 24 le$8.O 4,I0 54.52

2402.75 -10.29 82.12 178.49 129.18 14 35 IS 1482.1 5.?8 44.15

2245.?I o1.$5 47,$I ISI.28 lEG,SO IS 48 28 1285,7 7.41 27.77

JilT,T? 03.$8 |R.OD 183.07 119.85 IT 10 31 9lT,8 S.G5 ?.44

1695.14 -2.52 ?.It 183.70 1tO.tO 13 36 28 Ig5.t R.18 $46,15

1452,24 -5.1R 349.57 llS.O? Ill. IS 18 44 44 4R|.2 I.Sl 328.81

1512.53 -S,S5 $36.25 181.20 123,60 20 30 1 312,5 7.41 Ill,IS

DIFFERENT IAL CCRRECTIONS

TOE -.Ills TRA -,3010 TC)-S.IT)? IAU .7181

ROt ".tRIO RRA .1481 NCl'l.4Oll FAU .E415O

FOE .3S15 FRA 1.3Oil FC'22,?YIi lip 1411

IDE ,2SSI IRA ,335? It3 R.35I? FIT 2113

MID-COUPS[ EXECUTION ACCURACY OlllIY DETERMINATION

IGT 314+,1 IGR $Sl.l 5G5 1221.0 IT 21.4 SR

RRT ,liSt RRF ,1208 RTF ,_+43 CRY ,7410 C81

Ill 3110.9 R23 .iRE3 RI3 .lSiT LIA 26,R RIA

lOS 3153.1 $02 414,1 THA 12040 ELI 25°2 EL2

LAUNCH DATE JUN i 1971 FLIGHT TIN[ SOl.DO ARRIVAL

HELIOCENTRIC CONIC

RL 191.81 LAL ,DO LO_ 2ST,S3 VL

RP tlt.|l LAP -.05 LOP 4R.41 VP

RC 111,572 GL -1,R2 G@ -|2.8R 2AL

PLAN[TCH_ENTRIC CONIC

C$ 1.$R3 VHL 3.0S3

LNCH AZMTH LNCH TIME

SO.Q0 12 54 S4

$0o00 I$ 58 t

?0.00 15 4 S?

SO,DO 18 32 I

$0,00 15 E $

IO0.DO 19 14 $$

110,Q0 EO 4 4

DIFFERENTIAL CCRRECTIOII8

TOE -.1744 TRA -.ESg? TC3-S,4307 IAU ,8215

RDE -*1530 RRA ,1505 RC$-1.4457 FAU .2428R

FD£ .4515 FRA 1.3453 FC°22.5543 8SP SS?R

BD[ .2319 BRA .32_? SC3 S.5521 FSP 2052

ACCURACY

I$,t SI 13.8

• ISII CI! ,rill

II.I IIA S.4

t.I ALF |4,1Y

DATE JAN | ltTI

OiSTANC[ 4TT.280 [ARTN TO MARl

38,153 GAL 2,RI AZL 90.10 NCA |41,11 INA 115,14 [CC .11155 INC ,1120 VI llo535

EE.ES3 GAP 5,31 AZP 82,14 TAL 16.40 TAP 1i$.4i RCA 130,1i APO 820.87 V2 RI,OS1

$5.73 ZAP 73,15 ETI 175.34 ZAE 113,48 [TE t18.38 ZAC 81.15 ETC 2?3.35 LYi .OR

DLA -15.57 RAL 325.28 RAD 483?.? VEL 11.377 PTH 8,45 VNP 2.843 DPA -34.$5 RAP 504.T2 [CC I.t§34

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2454.48 -15.05 73,16 IT5.22 t3s,Rg 13 35 2 IR54.5 3.2? 57,2E

2502.23 -11.15 43.09 !78,$6 121.gs 14 35 52 1502.2 4.53 45.09

225g.20 -?.45 48.55 181,60 123.43 15 42 45 1285.2 6.53 28.01

2015,$5 -4,58 ES.$4 185,35 I15,$3 I? 5 37 IRIS,? ?.75 B.D!

1725.21 "$.48 8.TR IS3.85 115,08 IR $0 45 ?25.2 S.25 $47.91

1450,12 "4.55 380050 183.33 111.53 19 38 43 490.1 ?.75 $30.$?

1336,02 -7.43 337.47 181.60 125.43 20 26 20 335.0 S.53 $1?.S$

HID-COURSE EXECUTION ACCURACY ORSIT DET[RHINATION ACCURACY

SGT 3980.g SGR R?S.O SG3 1213.? ST 15.3 SR 15.1 SS 15.8

RRT .8753 RRF .5280 RTF .9357 CRT .7043 CRS .43g2 CST .7617

$GB 40g8.8 R23 .2011 R13 .g410 LSA 25,8 HIA 11.5 SSA 8.8

SGI 40?2.9 SG2 455.5 THA 12.25 ELI 22.S EL2 S,I ALF 35.11
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAU_(H DATE JUM 8 1971 FLISHT T]NE 210.00 ARRIVAL DATE JAN S 1872

HELIOCENTRIC CONIC DISTANCE 481.456 EARTH TO MARS

EL 151.86 LAL .DO LOL 257.88 VL $2.182 GAL 2,54 AZL 90.12 NCA 15O.OI 8MA II8.Ol ECC .18889 INC .1141 Vl 29,338

RP 219,6R LAP -.08 LOP 4?.34 VP 22.251 GAP 3.1? AZP 89.90 TAb |8.|4 TAP |S8.|4 RCA 150.91 APO 821,10 V2 28.028

RC IS4.178 GL "1,22 GP -13,28 ZAL 68,48 ZAP 71,62 ITS |74,60 ZAE 111.93 ETE |88.11 ZAC 88.81 [TC 273,29 LVI .$1

PLANETOCENTRI¢ CONIC

C3 8.282 VHL 3.04? DLA -14,88 RAL 326.72 RAO 8887.7 VEL 11,375 PTH 8.43 VHP 2.959 OPA -35.05 RAP 304.50 [CC 1.1528

LNCN AZNTN LI_H TINE L-I TINE |NJ LAT IMJ LONG INJ RT ASC INJ AZMTN INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

SO.DO 12 33 8 2672.01 -15.88 T3.95 175.64 IS5.46 |3 57 40 1872,0 2.39 57.93

60.00 13 48 14 2522.83 -12.01 64,12 179,24 128.78 14 51 17 1522.8 4.03 46.08

TO.00 15 0 18 2313.90 -8.36 49,87 181.94 125,24 15 35 52 1313.9 5.sg 30,32

80.00 16 26 18 2044.78 "5,57 31.15 183.65 119.38 17 O 22 1044.8 8.80 10.63

90.00 17 35 39 1756.48 "4.48 |0.54 184.24 117.95 IS 24 56 758.5 7.27 340.69

100.00 19 9 9 1519.25 -5,57 352.51 183.65 118.38 19 34 29 519.2 8.80 332.00

110.00 19 58 45 1360.71 -8.56 338.79 181.94 123,24 20 22 26 360.7 5.59 319.24

DIFFERENTIAL CORRECTIONS RID'COURSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

TOE -.1473 TRA -.2779 TC3-6,6861 DAU .8502 SGT 4119,0 8GR 8g4.T $63 1200.| IT 17.2 8R 13.9 S3 17.8

ROE -.1395 RRA ,1549 RCS"I,4gSO FAU ,23907 RRT .8839 RRF .9350 RTF .8570 CRT ,6411 CR8 ,4872 CST .7787

FOE .5468 FRA 1,38T4 FC'22,2984 DiP 6925 SG9 A237.4 R23 .2065 R13 ,9421 LSA 25.0 NSA 10.9 83A 7.4

BDE .2029 BRA ,3182 8C3 6,8512 FSP 2068 $61 4212,9 862 454.9 THA 12,19 ELI 20,2 EL2 9.1 ALF 35.94

LAUNCH DATE JUN 9 1971 PLIGHT TIME 212.00 ARRIVAL DATE JAN T 1972

HELIOCENTRIC CONIC

RL 151,66 LAL .00 LOL 257.53 VL

RP 219.99 LAP -.02 LOP 48.66 VP

RC 186.781 GL -,47 GP -13.62 ZAL

PLANETOCENTRIC CONIC

C3 9.246 VHL 3.041

LNCH AZNTH LNCH TINS

SO.DO 12 51 11

SO.DO 13 46 5

70.00 14 38 44

80.00 16 20 18

90.D0 17 46 59

100.00 19 S 10

110.00 19 55 10

DIFFERENTIAL CCRRECTION8

TOE -.1157 TRA -.2659 TC3-6.9367 BAD .8784

ROE -.1252 RRA ,1590 NC3-1.5417 FAU .25500

FDE .6507 FRA 1,4211 FC-22.0044 08P 7178

6DE .1703 BRA .3098 9C3 7.1060 FSP 2039

DISTANCE 485.628 EARTH TO MARS

32.171 GAL 2.47 AZL 90.04 HCA 151.15 SNA 186.15 ECC .18905 INC .0414 Vl 29.338

22.216 GAP 3.03 AZP 6g,96 TAL IS,ST TAP 166.80 REA 150.g6 APO 221.34 V2 24.987

67.19 ZAP 70.54 ETS 174.41 ZAE 110.40 [TE 185,83 ZAC 88.45 ETC 273.23 LV! .94

OLA -13.73 RAL 327.16 MAD 6637.7 VEL 11.373 PTH &.43 VHP 2.DTS OPA -3S.4T RAP 394.33 £CC 1,1322

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2690.67 -16.78 74.81 176.08 135.20 13 38 1 1690.7 1.46 58.73

2544.67 -12.94 65.21 179.64 126.51 14 28 30 1544.7 3.07 47.13

2339.91 -9.$2 51.26 182.29 123,01 15 34 44 1539.9 4.61 31.69

2075.21 -6.58 32.84 183.96 119,19 16 54 53 1075.2 5.79 12.32

1789.09 -5.52 12.38 184.54 117,78 18 18 48 T89,1 6.25 351.54

1549.68 "6.58 554.21 183.96 119.19 19 28 59 349.7 5.79 333.69

1386.73 -9.32 340.18 182.29 123.01 20 IS 17 386.7 4.61 320.60

MID-COURSE EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

3GT 4255.5 8GR 1014.8 SG3 1185.2 ST 14.8 3R 12.7 SS 19.T

RRT .8909 RRF .9416 RTF .8381 CRT .5394 CR8 .5156 CST .7600

SGB 4374.8 R23 .2120 R13 .9430 LSA 24,5 HSA 10.2 33A 8.0

SGI 4351.5 SG2 450.8 THA 12.15 ELI 17.2 EL2 9.2 ALF 37.26

LAUNCH DATE JUN 9 1971 FLIGHT TIME 214.00 ARRIVAL DATE JAN 9 19?2

HELIOCENTRIC CONIC

RL 151.86 LAL *00

RP P20,36 LAP ,0!

RC /89.399 GL .33

PLANETOCENTR|C CONIC

C3 9.216 VHL S.036

LNCH AZNTH LNCN TIN(

30.00 12 49 0

60.00 13 42 40

70.00 14 30 51

8O.OO 18 13 39

90.00 17 42 I

100.00 18 38 31

110.00 19 50 18

DIFFERENTIAL CORRECTION8

TOE -.0796 TRA -.2530 TC3-7,1828 8AU .SOS4

ROE -.109y RRA .IS3T RCS-I,SSRS FAU ,83089

FOE .?SBS FRA 1.4571 FC-21.6704 |SP 7435

6DE .1355 6RA ,$018 BC3 T.SSSS FSP 2012

DISTANCE 489.797 EARTH TO NAR$

LOL 257.83 VL 52.180 GAL 2.40 AZL 89.97 HCA 152.25 8NA 186,30 £CC ,18943 INC .0242 VI 28.338

LOP 49.76 VP 22,!85 GAP 2.89 AZP g0.05 TAL 15,20 TAP 167.44 RCA 151.01 APO 221.39 V2 24.946

GP -14,03 ZAL 87.94 ZAP 89,30 ETS 173,90 ZAE 108.90 ETE 185,58 ZAC 88.07 ETC 273,18 LVI 1.39

DLA -12,72 RAL 327.83 MAD 6637.6 VEL 11,372 PTH 6.42 VHP 2.995 DPA -35.90 RAP 304.21ECC 1.1517

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ZNJ 2 LONG

2710.57 -17,74 75,73 176.54 134.90 13 34 10 1710.6 .46 58.56

2567.84 -13,92 66,$9 180.o6 128.21 14 25 28 1567.8 2.08 48.23

2367.37 -10.34 52.74 182.67 122.75 15 30 19 1367.4 3.56 33.13

2107.15 -T,84 34.62 184.30 118.95 18 49 7 1107.2 4.72 14.09

1823,17 -8.S0 14.30 t84.83 117.56 18 12 24 823.2 3,1? 353.46

1581.$2 -7.64 S$5.99 184.30 118.95 19 23 13 581.8 4.72 33S,46

1414.16 -10.34 341.66 182.67 122.73 20 13 52 414.2 3.56 32R.04

MID-COURSE EXECUTION ACCURACY ORBIT OETERN|NAT|ON ACCURACY

SGT 4391.1 SGR 1031.8 SG3 1189,2 3T 12.4 8R 11.5 33 22,1

RNT .0874 RRF .g4?S RTF ._68| CRT .3683 CRI .$214 C|I 00789

SGB 4511.8 R23 .2164 R13 .R437 LIA 24.8 MSA 8.8 SIA 8,3

SGI 4689,8 $62 44T.3 THA 12.08 ELI 1&.0 EL2 8,4 ALF 39.|S

LAUNCH DATE JUN 9 1971 PLIGHT TIME 818.00 ARRIVAL DATE JAN 11 1972

HELIOCENTRIC CONIC DI|TANC[ 493.983 EARTH TO MARS

RL 151.88 LAL ,00 LOL 257,S5 VL 3|,189 GAL 2,33 kZL 89.ii NCA lSS,Si SMA 189,41 [CO ,ISR83 INC ,lllD Yl 2R.338

RP 220.74 LAP .05 LOP $0.88 VP |2.1|| GAP 2.76 kZP gO.|O TAL 14.72 TAP ISR.08 RCA ISl,OS APO 221.38 V2 24.004

RC 192.025 GL 1.19 GP -14.48 ZAL 60.71 ZAP U,II [TS 173.58 ZAE 107,44 ETE 185,28 ZAC $7,65 ETC 273.14 LVI 1.35

PLANETOCENTR|C CONIC

C3 9.193 VHL 3.032 DLA -11.85 RAL 328,0i MAD 6187,6 VEL 11.371PTH 8,42 VHP S.015 DPA -38.38 RAP 304,13 ECC 1.1513

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG IMJ RT ASC |NJ AZNTN INJ T|N[ PO C|T TIN INJ 2 LAT |NJ 2 LONG

50.00 12 48 34 2751.81 -|B.?B 78,72 177,0! 134.58 15 52 B 1731.8 ".61 80.45

60.00 13 38 57 2592.49 -14.95 67.65 180.4g 12?.87 14 22 10 15g2.8 .96 49.41

70.00 14 45 39 23g6.43 -11.40 54.32 183,06 122.41 15 25 35 1386.4 2.46 3A.65

80.00 16 T lg 2140.?S -8,?4 36.30 184,65 118.66 16 43 0 1140.8 3.59 13.95

go.o0 I? 34 41 1838.92 -7.72 16.35 t85,20 117.29 18 5 40 858,g 4.03 353.47

100.00 18 50 11 1615.23 -8,?4 35?.8? 184,65 118.66 19 17 6 615.2 3.59 337.31

110.00 19 45 3 1443,25 -11,40 343.25 183.06 122.41 20 g S A43.2 2,46 323.5?

DIFFERENTIAL CORRECTION8 MIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.0396 TRA -.2402 TC3-7,4237 6AU ,9344 8GT 4526,1 36R 1061.2 SG3 1152.2 8T ID.4 8R 10.2 SS 24.6

ROE -.0937 RRA ,1686 RC3-1,6401FAU .22625 RRT .g055 RRF *9558 RTF ,8395 CRT .0875 CR9 .3012 CST ,464U

FOE .8631FRA 1,4887 FC-21.3065 BSP 7688 SGB 4648,g R23 ,2249 R13 .9444 LSA 25.7 MSA 9.6 $SA ?.6

DOE .1017 BRA ,2934 BC3 7.602? FSP 1982 $GI 462?,5 SG2 444.D THA 12,07 ELI 10.8 EL2 9.8 ALF 39.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUN S 1971

MELIO(ENTII¢ CONIC

RL 151,II LAL oDD

RP 221,12 LAP ,OR

RC 194.GSR 64. 2o13

PLANETOCENTRIC CONIC

CS 9.178 VNL 3.029

LNCM AZMTM LNCM TIH£

SO.DO IE 43 52

$0.00 13 54 $5

70.00 14 40 3

80.00 11 0 15

90.00 IT ED 51

100.00 18 43 T

110.00 19 39 Eg

FLIGHT Tilde 2|8.00 ARIIV4L DATE JAN 13 IITE

LOt. 257.$3 VL 32.198 GAL

kO_ 52.00 VP 22.119 GAP

GF -14,92 ZAL 69.49 ZkP

DISTANCE 498.124 (ARTN TO NAIl

2,22 AZL 02.80 M¢4 1|4.47 8NA 120.52 ECC ,12022 INC lille Vl EI.31l

2.62 AZP S0.18 TAL 14.24 TAP I98.T! RCA 151.11 APO 2Z2,12 V2 24.163

61.97 ETA 172.80 ZAE 106.01 ETE 185.03 Z4C 8T. lg ETC 273.11 LVl 2.33

DLA -10.51 RAL 328.48 RAD 613T.9 VEL 11.370 PTH 6.42 VHP 3.037 OPA "39.84 RAP 304.11 ECC 1.1510

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ElY TIN INJ 2 LAT INJ 2 LONG

2754.54 -19.84 T7.80 177.50 134.18 13 29 40 IT54.S ol.75 61.40

2618.78 -19.05 92.0| 180.95 |27.48 14 IB 33 1918.8 -.19 50.67

2427.26 -12.52 5S.OD 183.47 122.04 15 20 30 1427.3 1,28 36.29

217S.21 -9.8g 38.51 185.05 118.32 19 38 31 1178.2 E.59 17.90

1691.54 -8.82 18.40 t85.56 lIE.OR 17 5D 33 895.5 2.82 357.57

1650.D8 -9.89 369.07 185.03 118.32 19 10 37 D50.7 2.59 330.27

1474.DS -12.52 344,92 |83.4? I22.04 20 4 3 474.1 1.28 325.17

DIFVERENT|AL CCRREETION8

TOE .0061TRA -.227R TC3"7.6560 BAU .9620

ROE -.O?RI RRA .1736 RC3-1,8916 FAU .22151

FDE .9740 FRA 1.5152 FC-20.9950 2SP 7943

B0[ .0764 BRA .2864 BC3 7.8407 FSP 1952

LAUNCH DATE JUN g 1971

HELIOCENTRIC CONIC

M10-COUR8E EXECUTION ACCURACY

$GT 4|59.4 SGR 1087.5 8G3 1135,7

RRT .9091RRF .9589 RTF .9400

SGB 4T84.6 R23 .2318 R15 .9448

IGI 4764.0 SG2 443.2 TNA IE.09

ORBIT DETERMINATION ACCURACY

IT 9,9 8R D.g 81 27.2

CRT -.3092 CR8 .4492 CIT .1025

LS4 27.5 MSA 10.5 IAA 1.5

ELI 10.S EL2 7.6 ALF 141.76

FLIGHT TINS 220.00 ARRIVAL DATE JAN 19 1972

DISTANCE 502.282 EARTH TO MARS

RL 151.86 LAL .00

RP 221.50 LAP .12

RC 197.299 GL 3, t4

PLANETOCENTNIC CONIC

C3 9.171 VHL 3.028

LNCH AZNTH LNCH TIME

50.00 12 40 50

60.00 13 3D 29

70.00 14 34 1

80.00 15 52 42

90.00 17 18 42

100.00 18 35 34

110.00 19 33 28

LOL 257.53 VL 32.208 GAL 2.19 AZL 89.71 NCA 155.58 8NA 186.78 ECC ,19071 INC .2938 Vl 29.338

LOP 59.11 VP 22,086 GAP 2.49 AZP 90.27 TAL t3.75 TAP 169,53 RCA 151.16 APO 222.40 V2 24.921

GP -15.42 ZAL 70.29 ZAP 65.08 ITS 172.20 ZAE 104.61 ETE 184.76 ZAC 86.70 ETC 273.09 LVI 2.83

DLA -9.30 RAL 328.8g RAD 6637.6 VEL 11.370 PTH 6.42 VHP 3.061 DPA -37.35 RAP 304.14 ECC 1.1509

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2778.92 -20.g9 78.97 178.02 135.75 15 27 g 1778.9 -2,98 62.42

2649.87 -17,20 70.48 181.43 127,02 14 14 35 1949,9 -1.43 52.01

2460.06 -13.70 57,81 183.9t 121,60 15 15 1 1460.1 .OS 17.97

2213,75 -11.10 40,64 185.45 117.90 16 29 59 1213.8 1.12 19,99

1936.28 -10.11 20.76 185.95 116.55 17 50 58 939.3 !.54 359.79

1688.23 -11.10 2.01 185.43 117,90 19 3 42 688.2 1.12 341.33

1506.88 -13.70 346,73 183,91 121,60 IS 58 34 506,9 .03 326.19

OIFFERENT I AL C_RECTIONI

TOE .0560 TRA -.2163 TC3-7.8821 2AU .9899

ROE -.0577 RRA ,1788 RC3-1,7481FAU ,21671

tOE 1.0817 FR_ 1.5357 FC-20.4564 BSP 8185

80E .0804 BRA ,2808 BE3 8,0732 FSP lglD

LAUNCH OAT[ JIJN 9 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

8ST 4793.2 SGR 1117.0 SO3 !114.4

RRT ,9143 RRF .9640 RTF ,9405

lOB 4921.C R23 .2386 R13 .9453

SGI 4901.7 SG2 442.5 THA 12.13

ORBIT DETERMINATION ACCURACY

8T 10.g SR 7,7 $8 29.9

CRT -,5948 CR$ .3481 CST -,3293

LSA 30.3 M$A I1.1SSA 5.5

ELI 12,1 EL2 5.5 ALF 150.46

FLIGHT TIM( 222.00 ARRIVAL DATE JAN 17 1971

DISTANCE 506.455 EARTH TO MAIl

RL 151.88 LAL .00

_p 221.88 LAP .16

RC 1P9.945 GL 4.23

PLANETOCENTRIC CONIC

C3 9.175 VHL 1.029

LNCH AZMTH LNCH TIME

5e,00 12 37 26

60.00 13 25 37

TO,D0 14 27 29

8D.0O 13 44 37

90,00 17 9 55

100.00 18 27 28

liD.DO 19 28 5t

LOL 257.55 VL 32.218 GAL 2.12 AZL 89,80 HCA 151.S$ 8MA 190.95 ECC .19118 INC .39S1 Vt 29,334

LOP 54,21 VP 22.054 GAP 2.36 AZP 90.37 TAL 13.26 TAP 1S9.94 RCA 151.21 APO 222,69 V2 24.780

GP -15,97 ZAL 71,11 ZAP 64,84 ETI 171.57 ZAE 1_3,24 ETE 184.49 ZAC 86,1t ETC 273.07 LVi 3,16

DLA -7.99 RAL 329.21 RAD 1637,6 VEL 11.570 PTH t.42 VHP 3.086 DPA "37.89 RAP 304.22 ECC I,ISIO

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2805.16 -22.22 80.25 178.56 133.22 13 24 11 1805.2 -4,29 63.52

2677.00 -18.43 72,08 181.95 129.50 14 lO 14 1677,0 -2,76 53.45

2495.08 -14.94 59.77 184,37 121.GI 15 9 5 1495,1 -I.31 39.80

2253.18 -12.36 42.95 185.06 !17.40 16 22 t0 1253.7 -.23 22.15

1978.43 -11,38 23.20 181.31 |16.06 |7 42 53 978.4 .18 2.14

1728.15 -12.31 4,30 185,86 !17,40 18 56 17 728.1 °,23 343.52

1541.90 -14.94 348.69 184.37 121.08 19 52 38 541.9 -1.31 320.71

DIFFERENT IAL CC_RECTION8

TDE .1121 TRA -.2058 TC3-$.0911 |AU t.Oi?T

ROE -.O$?T IRA ,114I RCl-l.iO27 FAU .2|172

FOE 1.1911 FRA 1.5S03 FC-18.9718 ElF 6420

DOE ,1193 DRA .2711 DE3 8.2913 FIP 18?1

LAUNCH DATE JUN 9 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 4921.2 IGR !I49.5 $G3 1094,O

RRT .8191 flRF .1186 RTF ,_.09

SGB 5058.5 R23 .2455 R13 .9457

IG! 5! 39.1 IG2 442.9 TMk 12,20

ORBIT DETERMINATION ACCURACY

IT 14.2 8R 6.6 $3 32.7

CRT ".1095 CRI .1713 CA_ -.|l_l

LSA 34.0 NIA 11,7 8SA 4,5

ELI 14.8 EL2 $.0 ALF 182,14

FLIGHT TIME 224.0D ARRIVAL DATE JAN 19 1972

DISTANCE 510.584 EARTH TO MARS

RL ISI.8D LAL .DO LOL 257.S5 VL 32,228 GAL

RP 222.2? LAP .19 LOP S5.31 VP 22.021 GAP

IC 202,599 GL 5.42 GP "19,5D ZAL ?1,95 ZAP

PLANETOCENTRIC CONIC

C3 9,191 VflL 3.032

LNCH AZMTH LNCH TIN( L-! TIME INJ LAT

SO.D0 12 33 37 2833.4T -23.53

60.00 13 20 16 2709.41 -19,73

70.00 14 20 23 2532.62 -11.25

80.00 15 39 53 2296.2D -13.88

gO.OO 17 O 28 2023.34 -12.71

I00.00 18 10 45 1770,73 -13.98

110.00 19 19 50 IS?9.44 -lS.25

DIFFERENT IAL CCRRECTI(_S

TD[ ,1777 TRA -.1942 TCl-8.2gDD 2AU 1,0447

RDE -.0150 RRA .1903 RCl-I.8600 FAU ,20635

FOE 1.3137 FRA 1.5670 FC-lg.4364 ASP AS?8

DOE .1783 BRA .2719 BE3 8.S019 FSP 1841

2,04 AZL 89,49 HCA 15T.78 8NA 117.12 [CC *19i19 INC .1091 Vt 29 331

2,22 AZP S0.47 TAL i2.?E TAP 170,54 RCA 151.25 APO 222.98 V_ 24.738

63,85 ETA 170.89 ZAE lOl.gl ETE |84,22 ZAC 85.57 [TC 2?3,07 LVl 3.92

DLA -6.60 RAL 329.Dl RAD SIS?,6 V[L 11.371 PTH 6.42 VHP 3,114 OPA -38.41 RAP 304.35 ECC 1.15i3

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

8i.67 179.14 132.62 13 20 50

73.83 182.47 125.88 14 5 25

91.8g 184,87 120.46 15 2 3S

45,40 186.32 115,50 16 14 g

25.83 186.81 11S.48 IT 34 12

S.77 196.32 119,80 lS 48 19

350,81 184.87 120.46 Ig 46 g

MID-COURSE EXECUTION ACCURACY

$GT 5054.g SGR 1164,8 $65 1072,0

RRT .g233 RRF .g728 RTF ,g409

IGB 5|g1.g R23 .255i R13 .9459

$G1 51T2,8 SG2 444.7 THA 12,30

PO CIT TIN INJ 2 LAT INJ 2 LONG

1833.5 -5.71 14.71

1?0g.4 -4.18 55.00

1532.9 -2,74 41.76

12g6.3 -1.67 24.49

1023.3 -1.26 4.65

770.? -1.67 345.85

$79.4 -2,74 330.67

(:ADIT DETERMINATION ACCURACY

8T 19.2 SR 5.9 88 39.9

CRT -.1652 CR$ -,1238 CIT -.7697

L$A 3g.1 NIA 12.1 SSA 3.7

ELI 19.4 EL2 5.4 ALF 1?3.10

1804



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN t tST!

RELIQ¢ENTRIC CONIC

9L 131,18 LAL ,DO

RP 222,$5 LAP .23

RC 205.250 GL S.T2

PLANETO¢ENTR|E CON|C

C3 g.222 VHL 3.037

LNCN AZNTN LNCN T|NE

50.00 12 29 19

80.00 13 14 20

70.00 14 12 37

90.00 15 26 25

90.00 16 50 1_

100.00 18 9 17

110.00 19 12 3

FLIGHT TIN( 226.00 ARRIVAL DATE JAM 21 1872

DISTANCE 514.729 EARTN TO MAR8

LOL 25T.$3 VL 32.R38 6AL 1,97 AZL 69.37 HCA 153.$7 SNA |87,29 ECC .192|T INC .$318 Vl 29.339

LOP 58,41 VP 21,989 GAP 2,09 AZP 90,59 TAL 12,28 TAP ]71,]4 RCA 151.30 APO 223.28 V] 24.898

GP -17.21 ZAL 72.81 ZAP 12.92 (T$ 170.17 ZAE 100.80 ETE I13,95 ZAC 84.92 ETC 273.07 LVI 4,52

OLA -5.10 RAL 329,93 RAD 8637.S VEL 11.372 PTH S.42 VNP 3.144 DPA -39.11 RAP 394.55 ECC ].1518

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN[ PO CST TIN ZNJ 2 LAT INJ 2 LONG

2864,13 -24.94 83.23 l?9.?S 181,93 13 17 3 1854.1 -7.24 68,01

2744.41 -21,12 ?S.T5 183,06 12S,16 14 0 4 1744.4 "5.T1 56.69

2573.01 -]T.63 64.2| 185.41 119.74 14 55 30 1573.0 -4.28 43.87

2341.94 -15.06 48.09 186,82 116.09 IS S 27 1341,9 -3.21 27.00

2071.41 -14.10 28.6? 187.30 114.77 17 24 47 1071.4 -2.81 7.33

1816.41 -15.06 9.46 186.82 116.09 18 39 34 816.4 -3.21 348.37

161g.83 -17.63 353.13 185.41 119.74 19 39 3 819.8 -4.28 332.79

DIFFERENT IAL COqRECTION8

TOE .2477 TRA -.1852 TC3-8.4838 8AU 1.0724

RDE .0086 RRA .1963 RC3-1.92|8 FAU .20105

FOE 1.4243 FRA 1.5730 FC-18.8755 DSP 8925

BDE .2479 BRA .2699 BE3 8.698? FSP 1801

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5185.7 8GR |R25.1 SG3 1|45.4 ST 25.2 SR 5.9 SS 38.7

RRT ._73 RRF .STSG RTF .9412 CRT .0209 CRS -.4611 CST -.8461

SGB 5328.4 R23 .2585 913 .9482 LSA 44.8 MSA 12.5 SSA 3.0

361 5309.6 $62 447.9 TNA 12.45 ELI 25.2 ELI 5.9 ALF .30

LAUNCH DATE JUN 9 1971 FLISHT TIME 228.00 ARRIVAL DATE JAN 23 1972

HELIOCENTRIC CONIC

RL 151.86 LAL .00

RP 223.04 LAP .26

RC 207.907 GL 8.15

PLANETOCENTRIC CONIC

C3 9.270 VHL 3.045

LNCH AZNTH LNCH TIME

50.00 12 24 27

60.00 13 7 43

70.00 14 4 4

80.00 15 16 6

g0.00 16 39 9

100.00 17 58 57

110.00 19 3 30

LOL 257.53 VL 32.248 GAL

LOP 57.50 VP 21.958 GAP

GP -17.92 ZAL 73.68 ZAP

DISTANCE 518.870 EARTH TO MARS

1.89 AZL 89.23 HCA ]59.96 SNA 187.47 EEC ,19270 INC .7665 Vl 2g.338

1.96 AZP 90.72 TAL 11.76 TAP 171.72 RCA 151.34 APO 223.59 V2 24.654

62.04 ETS 160.46 ]AS 99.33 ETE 183.67 ZAC 84.21 ETC 273.08 LVI 5.18

DLA -3.48 RAL 330.20 RAD 8637.7 VEL 11.374 PTH 6.43 VHP 3,176 DPA -39.78 RAP 304.80 ECC 1.1526

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

2897.47 -26.44 84.98 I80.42 131.11 13 12 45 1897,5 -8.90 67.43

:_782.37 "22.59 77.88 183.69 124.31 13 54 6 1782.4 -7.37 58.53

2616.69 -19.08 68.76 188.00 118.88 14 47 41 1616.7 -5.94 46.17

2391.18 -16.52 51.02 187.37 115.23 15 55 57 1391.2 -4.87 29.71

2123.17 -15.55 31.78 18T.83 113.92 17 14 33 1123.2 -4.47 10.23

1865.66 -16.52 12.39 18T.3? 115.23 18 30 3 865.7 -4.87 351.00

1663.51 -]9.08 $55.68 186.00 118.88 19 31 14 663.5 -5.94 335.0g

DIFFERENTIAL CCRR£CTIONS

TDE .3279 TRA -.1781 TC3-8.6541 8AU 1.1004

RDE .0356 RRA .2027 RC3-1.9853 FAU .19551

FDE 1.5457 FRA 1.573T FC-18.2388 BRP 9165

aDS .3298 BRA .269g 8C3 8.8789 FSP IT58

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5316.4 SGR 1269.7 SG3 1025.5 ST 32.2 8R 6.9 99 42.0

RRT .9309 RRF .9801RTF .9412 CRT .4001CRS -.7338 CST -.8908

SGB 5465.9 923 .2870 913 .g463 LSA 51.8 NSA 12.8 8SA 2.5

861 5447.1 862 452.6 THA 12.62 EL1 32.4 EL2 6.3 ALF 5.07

LAUNCH DATE JUN 9 I971 FLIGHT TIME 230.00 ARRIVAL DATE JAN 25 1972

HELIOCENTRIC CONIC DISTANCE 523.006 EARTH TO MARS

RL 151.86 LAL .00 LOL 257.53 VL 32.259 GAL 1.82 AZL 89.08 HCA 161.05 SNA 187.65 ECC .19324 INC .9157 Vl 29.338

RP 223.42 LAP .30 L_ 58,59 YP 2!;926 GAP 5:83 AZP 90.87 TAL ]1.26 TAP 172.31RCA 151.38 APO 223.91 V2 24.612

RC 210.566 GL 9.71GP -18.70 ZAL 74.58 ZAP 61.23 ET8 168.57 ZAE 98.09 ETE 183.38 ZAC 83.42 ETC 273.10 LV] 5.89

PLANETOCENTRIC CONIC

C3 9.340 YHL 3.056 DLA -1.72 RAL 330.43 RAD 683T.7 VEL 11.377 PTH 6.43 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZNTH ]NJ TIME

50.00 12 18 58 2933.88 -28.06 86.94 181.15 130.14 13

60.00 13 O 20 2823.T5 -24,18 80.26 |84.39 123.29 13

70.09 13 54 38 2684.18 "20.62 65.59 186.85 117.85 14

60.00 15 4 44 2444.59 -18,04 54.26 187.99 ]14o20 15

90.00 ]6 28 58 2179.24 -]7.07 35.19 188.43 I12.90 17

tOO.O0 I? 47 36 ]919.06 -]8.04 15,63 ]67.99 ]14.20 ]5

110.00 18 54 3 1710.99 -20.S2 3|1.50 ]88.65 ]]7.85 19

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .4180 TRA -.1730 TC3-3.7993 BAU 1.1282 SGT 3445.0 8GR ]319.3 $G3 1000.0

ROE ,0654 RRA ,2094 RC3-2.0508 FAU .IOgTS RRT .9342 RRF .6932 RTF ,_*]2

FOE 1.8881FRA 1.5663 FC-17.5880 BSP 9406 SG6 3502.5 R23 .2735 R]3 ,9485

BOG .423| ERA .2716 6C3 g,0354 FSP 17]1 3Gt 5553.7 362 459.0 THA 12.64

3.211 DPA "40.54 RAP 305.12 ECC 1.1537

PO CST TIN INJ 2 LAT INJ 2 LONG

7 50 1933.9 -10.71 69.00

47 24 1823.7 "9.16 80.35

39 0 |664.2 -7.72 48.69

45 2R ]444.6 -6.65 32.68

3 17 1179.2 -6.25 13.39

|9 35 9t9.1 "8.85 354.0§

22 34 711.0 -7.72 337.80

LAUNCH DATE JUN 9 197| FLIGHT TIME 232.00

HELIOCENTRIC CONIC DISTANCE 527.137

RL 151.SS LAL .DO LO/. 217.53 VL 38._|_ GAL 1.74 AZL 86,9_ HCA 162.13 IRA

RP 223.81 LAP .33 LOP 39.87 VP e].694 _AP 1.70 kiP 91,03 TAL 10.75 TAP

RC 213.227 GL 11.44 GP -19.57 PAL 75.49 _AP 60.49 [T3 167.66 ]AS 98.89 ETE

PLANETOCENTRIC CONIC

C3 9.437 VHL 3.072 DLA .|g RAL 330.60 _!AD 6637.8 VEL 11.38! PTH 6.43 VHP

LNCH AZNTH LNCH T1N( L-I TINS |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ

ORBIT DETERM|NATION ACCURACY

ST 40.3 3R 8.7 83 45.2

CRT .6463 CRI ".|717 ¢|! -.ell)

LIA 59.8 NSk 13.1 58A 2.0

ELI 40.7 EL2 6.8 ALF 8.17

ARRIVAL DATE JAN 2T 1972

EARTH TO MARS

187,83 ECC ,19380 INC 1.0823 VI 29,330

179.88 RCA 151.43 kPO 224.23 V2 24.5?I

183.08 ZAC 82.55 ETC 273.13 LVi 8.89

3.249 DPA -41.38 RAP 305.51 DEC 1.1553

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 12 39 2g73.83 -2g.79

60.00 12 52 2 2869.08 -25.83

70.00 13 44 3 2716.11 "22.24

80.00 14 52 8 2502.90 "19.63

90.00 16 13 29 2240.42 -18.65

100.00 17 35 0 1977.37 "19.63

110.00 18 43 30 1762.92 -22.24

DIFFERENTIAL CORRECTIONS

TOE .5223 TRA -.IGgO TC3-6.9080 BAU 1.1550 _'

ROE .1003 RRA .2168 RC3-2.1141 FAU *18340 l

FOE 1.7960 FRA 1.$566 FC-16.825? BSP 96?9 |i

BDE .$318 BRA .2748 BC3 9,1554 FSP 1669

8g.lT 181,g? 128.98 13 2 13

82.g4 185.17 122.08 13 39 51

72.74 187.38 116.62 14 2g 19

$7.86 188.6T 112.96 IS 33 51

38.99 189.10 131,65 16 50 50

1g.23 188.6T 112.96 18 7 58

1,66 187.38 116,62 1g 12 52

HID-COURSE EXECUTION ACCURACY

SGT 5537.8 $GR 1373.2 SG3 gTl.9

RRT ,9369 RRF .9859 RTF .9408

SGB 5754.7 923 .2806 913 .9464

8GI 5715.6 $62 487.5 THA 13.10

1805

1973.8 -12.68 70.73

186g.1 -!1.11 62.79

IT16.1 -9.66 5|.46

1502.g -8.57 35.94

1240.4 -8.17 16.86

977.4 *8.57 3S7.31

762.9 -9.66 34U.38

ORD]T DETERMINATION ACCURACY

ST 49.6 SR 11.3 SS 48.8

CRT .7886 (R$ -.g4G3 CST -.9372

LSA 69.2 NSA 13.3 8SA 1.6

ELI 50.4 EL2 6.8 ALF 10.39



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE dUN 9 1971 FLIGHT TIN( 234.00 ARRIVAL DATE JAN E9 IRTE

HELIOCEHTRIC CONIC DISTANCE $$1,264 EARTH TO HAIl

RL 151.D8 LAL .09 LQL 257,53 VL 32.ERO GAL 1.66 AZL RB.T3 HCA 163.2| 3NA Ili.OI ECC .|D43D INC I,ER?? Vl El. Ill

RP RR4.RO LAP .3? LOP 60,75 YP 21.D63 GAP 1.5T AZP 91.21 TAL 10.24 TAP 173.45 RCA ISl.4G APO Z24.SG V2 R4.SER

RC Rt5,690 GL 13.35 GP "20,53 ZAL ?6.43 ZAP 59,62 ET3 |6S.?O ZAE 93.72 ETE 182.74 ZAC 81.SD ETC 273.17 LVI 7.52

PLANETQCENTRIC CONIC

CD 9.587 VHL 3.093 DLA 2,27 RAL 330.69 RAO 663T.8 VEL 11.387 PTH 6,44 VHP 3.291 DPA -42.2D RAP 305.99 (CC |ol|TS

LNCH AZMTH LNCH TIME L-| TINE |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIH[ PO CBT TIN INJ 2 LAT INJ 2 LONG

50.00 12 5 27 301T.97 -31.83 91.73 182.91 127.58 12 55 45 2018.D -14.84 TR.?I

8D.OO 12 42 38 291R.06 "27,D0 85.98 186.07 120.62 13 31 17 1919.1 -13.24 85.29

7D.OD 13 32 12 2773.29 -83.94 76.31 188.22 115.12 14 19 25 1773.3 -11.75 S4.SG

ROoOQ 14 38 3 2567.05 -21.28 61.91 189.46 111.46 15 EO 50 1567.1 -10.65 39.5?

90.00 15 58 2e 2307.70 -20.26 43.25 189.86 110.14 16 36 53 1307.7 "10.23 10.72

100.00 17 20 55 204|.S3 -21,96 23.2? 189.46 111.46 l? S4 S? 1041.S "10.65 .93

liD.DO 18 31 30 1820.10 -23.94 5.23 t88.22 115.12 lg I 56 820.1 -11,75 343.40

DIFFERENTIAL CC_RECTION9 HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6368 TRA -.1715 TC3-8.9948 DAU 1.1830 3GT 5696.9 3GR 1434.8 963 942.5 ST S9.B SR 14.5 95 52.3

RDE .1392 RRA .2240 RC3-2.1806 FAU .|7701 RRT .g394 RRF .9802 RTF .9403 CRT .8632 CR5 -.9755 CST -.9495

FDE 1.g260 FRA 1.5346 FC-16.OlTS BSP 990| $GB 5874.8 R23 .2875 R13 .9461 LSA 7g.6 NSA 13.6 BBA 1.3

80( .6510 BRA .2821 BC3 9.2554 FSP 1615 $01 5855.3 302 478.6 THA 13.40 ELI 61.1 ELI ?.1 ALF 11.99

LAUNCH DATE JUN 9 1971 FLIGHT TINE 236.00 ARRIVAL DATE JAN 31 19TZ

HELIOCENTRIC CONIC

RL 151.86 LAL .00

RP 224.59 LAP .40

RC 218.554 GL 15,47

PLANETOCENTRIC CONIC

C3 9.743 VHL 3.121

LNCH AZHTH LNCH TIME

50.00 11 57 9

60._0 12 31 53

TO.O0 I3 18 44

80.00 14 22 T

90.00 15 41 24

100.00 17 4 59

110.00 18 18 11

DIFFERENTIAL CCRRECTION6

TOE .7581TRA -.1864 TC3-9.0715 BAU 1.2182

ROE .1771RRA .2247 RC3-2.2749 FAU .17269

FDE 2.0034 F_A 1.4536 FC-15.3456 DSP 10010

ROE .7786 BRA .2919 BC3 9.3524 FSP 1507

DISTANCE 535.387 EARTH TO MARS

LOL 25T.$3 VL 32.291 GAL 1.58 AZL 88.52 HCA 164.29 8HA 188.20 ECC .19498 lNC 1.4780 V! 20.339

LOP 61.82 VP 21.832 GAP 1.45 AZP 91.42 TAL 9.?3 TAP 174.01 RCA 151.50 APO 224.89 V2 24.487

GP -21.61 ZAL 77.38 ZAP 59.24 ETS 165.65 ZAE 94.58 ETE 182.43 ZAC 80.S0 ETC 273.21 LVI 6.47

DLA 4.55 RAL 330.70 RAD 6637.9 VEL 11.395 PTH 6.45 VHP 3.339 DPA -43.27 RAP 306.55 ECC 1.1603

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN IHJ 2 LAT INJ 2 LONG

3066.94 -33.05 94.70 184.00 125.87 12 48 16 2066.9 -1T.22 74.94

2974.50 -29.47 89.48 187.11 116.84 13 21 2O 1974.S -15.57 68.13

2836.70 -25.71 80.39 189.18 113.30 14 6 I 1836.7 -14.04 58.06

2638.22 -22.98 66.51 190.36 109.61 15 D 5 1638.2 -12.90 43.$5

2382.35 -21.90 48.08 190.74 108.28 16 21 ? 1382.4 -12.47 25.07

2112.69 -22.98 27.87 190.36 109.61 17 40 12 1112.7 -12.90 5.02

1883.52 -25.71 9.30 189.18 113.30 18 49 34 883,5 -14.04 345.97

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5841.6 $GR 1514.5 $03 916.2 3T 70.3 DR 17.S 33 54.4

RRT .9441 RRF .9905 RTF .9435 CRT .9068 CR5 -.98T9 CBT -.9590

SGB 6034.7 R23 .2836 R13 .9493 LSA 89.6 NSA 13.6 55A 1.1

6GI 6015.2 SG2 484.7 THA 13.05 EL! 72.1 EL2 7.2 ALF 12.08

LAUNCH DATE JUN 9 1971 FLIGHT TIN( 238.00 ARRIVAL DATE FEB E tRTZ

HELIOCENTRIC CONIC DISTANCE $39.503 EARTH TO NARD

RL 151.86 LAL .DO LOL 257.33 VL 32.302 GAL 1.50 AZL 88.20 HCA 165.30 8HA 188.38 ECC .19539 INC l.?lTO Vl 99,336

RP 224.98 LAP .43 LOP 62.90 VP 21.801 GAP 1.32 AZP 91.60 TAL 9.21 TAP 174.37 RCA 151.54 APO 225.23 V2 94.445

RC 221.219 GL 17.84 GP -22.82 ZAL 78.36 ZAP 58.75 ET9 164.49 ZAE 93.49 ETE IRE.D9 ZAC ?9.28 ETC 273.2T LVI 9.53

PLANETOCENTRIC CONIC

C3 9.976 VNL 3.150 DLA 7.05 RAL 330.62 RAD 6636.0 VEL 11,405 PTH 6.46 VHP 3.392 DPA -44.39

LNCH AZNTH LNCH TIME L-Z TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM

50.00 11 47 31 3121,75 -33.78 98.20 185.3| 123.74 12 39 33 2121.?

80.00 12 19 32 3036.55 -31.44 93.56 188.35 110.64 13 ID 9 2036.6

70.00 13 3 19 2907.75 -27.54 85.10 190.33 Ill.OR 13 5! 47 1907.5

80.00 14 3 52 2716.09 -24.70 7|.81 191.42 107.33 14 49 10 1718.1

90.00 15 21 35 2466.23 -23.R4 53.65 Iil. T? 105.99 16 3 1 1486.2

100.00 16 46 44 2192.57 -24.70 33.18 191.42 107.33 17 23 17 1192.6

l|O.OO 18 2 45 1954.57 -27.34 14.02 190.33 111.05 18 35 20 954.6

DR FFERENT IAL C(_RECTION$ HID-COURSE EXECUTION ACCURACY

?DE .9125 TRA -.1966 TC3-9.04S8 BAU !.2457 $GT 5959.9 $f_q 1588.4 303 879.4

ROE .23R0 RRA °2329 RC3-2.3291FAU .IR473 RflT .9455 RRF .9921RTF ._,ED

FDE 2.1333 FRA 1.4220 FC-14.|9T6 BSP 10284 302 RID?.2 R23 .2920 RI3 .2482

9DE .5415 ERA .3048 DC3 R.3408 FBP t463 SGI 6147.5 802 301.5 THA I4,24

RAP 307.22 ECC 1.1642

|NJ 2 LAT INJ 2 LONG

-lg.84 77.51

-18.12 71.39

-16.52 GR.D5

-15.3_ 48.34

-14.88 30.04

-15.33 9.70

-16.52 350.99

ORBIT DETERMINATION ACCURACY

ST 63.4 SR 22.1 I$ 58.5

CRT .93R7 CRI ".9940 CI| ".9855

LBA 103.3 NSA 13.8 IRA .9

ELI 65.9 2L2 7.5 ALF 14.05

LAUNCH DATE JUN 6 1971 FLIGHT TIME 240.00 ARRIVAL DATE FEB 4 197l

HELIOCENTRIC CONIC D|RTkNCE 543.D14 EARTH TO NAR|

RL 131.DD LAL .DO LOt. 257.33 VL 32.312 GAL 1.42 AZL 88.01HCA 166.42 IRA 108.37 ECC .19621 INC 1.991Y Vl 20.330

RP 225.3? LAP .4Y LOP i3.D? VP 21.?70 GAP l.lg AZP 91.94 TAL 8.69 TAP 173.19 RCA 151.37 APO 225.5T VE 24.403

RC 923.804 GL 20,49 GP -24.10 ZAL 79.35 ZAP SR.3R ET3 1R3.25 ZAE 92.44 ETE lOl.?I ZAC 7?.90 ETC 273.34 LV! 10.73

PLANETOCENTRIC CONIC

C3 10.207 VHL 3.lO? DLA 9.02 RAL 330.40 RAG 6638.E VEL 11.418 PTH 6.47 VHP 3.433 DPA -45.65 RAP 3DD.Ol [CC I.IRR3

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIHE PO CIT TIN INJ 2 LAT INJ 2 LONG

3D.DO 11 36 15 3183.5D -38.03 102.38 106.93 121,08 12 29 18 2183.5 -22.T4 RD.32

DO.O0 12 S g 3106.57 -33.47 96.37 18g.85 |13.89 12 56 50 2106.6 -20.92 T5.19

7D.DD 12 45 24 2980.16 -29.30 90.63 191.70 108.26 13 35 12 1968.2 -lg.22 08.73

DO.OD 13 42 39 2008.R4 -26.40 ?D.02 192.69 !04.49 14 29 2R 1808.9 -17.95 53.80

90.00 14 59 13 2561.72 -23.25 $0.16 Ig2.99 103.12 15 41 $5 1561.7 -17.47 35.85

100.00 ID 25 31 2283.31 -26.40 39.39 192.69 104.49 17 3 34 1203.3 -17.95 13,16

110.00 17 44 $1 2034.98 -2g.38 19.55 191.T0 109.26 18 18 45 I035.0 -|g.22 333.65

DIFFERENTIAL CCRRECTION8 NID-COURSE EX[CUTI(_I ACCURACY (31_BIT DETERMINATION ACCURACY

TDE 1.0672 TRA -.2149 TC3-8.9632 BAU 1,2754 8GT 6081,2 $GR 1673.9 503 840.1 DT 9T.7 SR 2Y.3 35 82.3

ROE .2959 RRA .240g RC3-2.3806 FAU .15662 RRT .9466 RRF .9935 RTF .9404 CRT ,9547 CR$ -.997R C3T -.9709

FD( 2.2931FRA 1.37Tg FC-13.1800 BSP 10544 $06 6307.4 R23 .29gg R13 .9471 LSA 118.2 MSA 14.1 8SA .T

DDE 1.1267 BRA .3228 BC3 9.2740 FSP 1409 901 0285.8 $02 $22.D THA 14.71 ELI 101.1 EL2 T.9 ALF 15.03

1806



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE JUN S $671

HELIOCENTRIC CONIC

RL 151.86 LAL .OO

RP 225,76 LAP .$0

RC 2RR.5SO GL ES.4D

PLANETOC£NTRIC CONIC

C$ 10.?05 VHL 3.2?2

LNCH AZNTH LNCH TIME

50.00 11 22 55

60.00 I1 48 12

TO.OR 12 24 15

80.00 13 17 27

90.00 14 32 11

100,00 16 0 19

|10,00 17 28 41

FLIGHT TIME 242,00 ARRIVAL DATE FED i 1972

LOL 297.55 VL 32.$24 6AL

LOF 65.03 VP 21.740 GAP

GP -25.73 ZAL 80.$7 ZAP

DI6TANCE 547.719 EARTH TO MARS

|.34 AZL i?,iS HCA ||7.49 8MA 1S9.76 ECC ,lmGI5 INC 2.5115 V| 29.558

1.0D AZP 92,26 TAL 6.15 TAP 175.66 RCA 151,$D APO 225.92 V2 24.5R1

M,15 ET| |6|,SD ZA[ 91.4S ETE IS1,)1 ZAC 76.34 ETC 275.43 LVI 12o09

OLA 12.99 RAL 330.03 RAD 6536.4 VEL 11.437 PTH 6.49 VHP ),525 DPA *4?.DS RAP 308.96 ECC 1.1782

L-I TIME |MJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIN[ PO CDT TIM INJ 2 LAT [NJ Z LONG

3253.70 -40,39 10T,46 IDD,96 lIT.DR 12 17 9 2253,7 -25.95 64.12

3186.30 "35.52 104,15 191.?1 110.43 12 41 19 2186.4 -23.99 Tg. Yl

5060.52 -31.t$ 9T,21 193.36 104.T4 13 15 3S 2060.3 -2Z.15 72.28

2913o63 -27.97 85.40 194.20 100.91 14 6 1 1913.6 -20.76 60.31

2672.43 "26.76 67,92 194.44 99.51 15 16 44 I072,4 -20.22 42.81

2386.10 -E?.gT 4G.TY 194,20 100.91 16 40 T ISID.t -20.76 21,66

2127.14 -SI.ID 26.15 193.36 104.74 17 59 D 1127.1 -22.15 1.20

DIFFERENTIAL CORRECTION

TOE 1.2927 TRA -.2421 TCS-D.TD91 |AU t.304&

ROE .3731 RRA .2475 RC3-2.4191 FAD .14773

FOE 2.4351 FRA !.8148 FC-11.9478 BSP 10822

BOE 1.3435 DRA .3462 Be3 9.1159 FDP 1346

MID-COURSE EXECUTION ACCURACY CIIBIT DETERMINATION ACC_ACY

6GT 6196.0 6DR 1769.3 663 796,0 ST 113.7 SR 33.4 SS $5 S

RRT .9470 RRF *g946 RIP .9588 CRT .9668 CRS -.9992 CST -.9753

6GB 8445.7 R23 *3069 R13 ,9461 LSA 134.9 NSA 14.2 $9A .6

861 6420.6 SG2 544.7 THA 15.26 ELI 118.2 EL2 8.2 ALF 15.95

LAUNCH DATE JUN 9 1671 FLIGHT TIN( 244.00 ARR|VAL DATE FEB 8 1972

HELIOCENTRIC CONIC

RL 151.86 LAL .00

RP 226.15 LAP .53

RC 229.216 GL 20.85

PLANETOCENTRIC CONIC

C3 11.273 VHL 3.358

LNCH AZHTH LNCH TINS

50.00 11 6 57

60.00 11 27 54

70.00 11 58 44

80.00 12 46 43

90.00 13 58 58

1OO.00 15 29 34

110.00 16 58 11

LOL 257.53 VL 52.]35 6AL

LOP 66.09 VP 21,710 GAP

GP -27.51 ZAL 01.41 ZAP

DIDTANCE 551.919 EARTH TO MARS

1.26 AZL 87.31 HCA |68,5S SNA 180.96 ECC .19751 IN( 2.6885 Vl 29.338

• 93 AZP 92.63 TAL 7,66 TAP 176.20 NCA 151.63 APO 226.28 V2 24.319

_.08 ET5 t60,35 ZAIE 90.51 ETE 180,89 ZAC 74,55 (TC 275.53 LVI 13.64

DLA 16.30 RAL 329.46 RAO 6658.7 VEL 11,461 PTN 6.51 VHP 5.011 DPA -46.71 RAP 310.11 ECC 1.1855

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3334.27 -42.74 113,74 191.58 113.28 12 2 32 2334.3 -29.90 88.51

3278.50 -37.49 111.17 194.03 106.02 12 22 33 2278.5 -27.33 85.22

5187.73 -32.75 105.18 195.38 100.28 12 51 52 2187,7 -25.27 79.95

3037.40 -29.23 94.38 195.98 96.35 13 37 20 2037.4 -23.69 68.33

2804.19 -27.89 77,39 196.13 94.90 14 45 42 IR04.2 -23.08 51.41

2511.87 -29.23 55.75 195.98 96.55 16 11 26 1511.9 -23.69 29.70

2234.55 -32.75 34.09 195.38 100.28 17 35 25 1234.6 "25.27 7.gT

DIFFERENTIAL CCRRECT|ONS

TOE 1.5362 TRA -.2823 TC3-8,5180 BAU 1.3357

RDE .4691 RRA .2520 RC3-2.4430 FAU .13826

FDE 2.574_ FRA 1.2327 FC-10,6173 BSP 11117

8DE 1.6062 BRA .3784 BC3 8.8621 PSP 12?6

LAUNCH DATE JUN 9 1971

HELIOCENTRIC CONIC

MID*COURSE EXECUTIOI ACCURACY C_BIT DETERMINATION ACCURACY

6GT 6312.5 6DR 1079.6 663 747.9 ST 131,6 SR A0.7 SS 69.4

RRT ,9459 RRP .9954 RTP .9370 CRT .9752 CRS -.9998 CST -.9788

866 6586,4 R23 ,3133 RI3 .9450 L$A 153.5 MSA 14.4 $$A .5

$61 6561.6 SG2 570.8 THA IS,90 ELI 137.4 EL2 8.6 ALF t6.84

FLIGHT TINS 246.00

DISTANCE 555.913

ARRIVAL DATE FED 10 lgTE

EARTH TO MARS

RL 151.86 LAL .00

RP 226.55 LAP .57

RC 231.880 GL 30,66

PLANETOCENTRIC CONIC

C5 12.061 VHL 3.473

LNCH AZMTH LNCH TIME

50.00 10 47 32

60.00 11 3 4

70,00 11 27 3

80,00 12 7 32

90.00 13 15 $9

100.00 14 50 24

110.00 16 26 29

DIEFERENT IAL CCRRECT|ON8

TDE 1,8228 TRA -,342R TC3-9.1376 9AU 1.3701

ROE .5868 RRA .2523 RC3"2.4442 FAU .12TDD

FOE 2.6995 FRA 1.1275 PC3-9.1045 SSP 11390

602 !,9155 BRA ,4256 BE3 R,4959 FSP 1194

LOL 257.55 VL 32,346 GAL 1.18 AZL 86,86 HCA 169.80 8MA 189.15 [CC .1gel8 INC 3.1366 Vl 29.338

LOP 67.15 VP 21.660 GAP .61 AZP 93.09 TAL 7.14 TAP 176.74 RCA 151.66 APO 226.64 V2 24.278

GP -29°55 ZAL 82,46 ZAP 58.21 [TS 158.71ZAE 89,64 ETE 180.43 ZAC 72.49 ETC 273.66 LVI 15.43

DLA 20.11 HAL 328.64 RAD 6659.1VEL II,495 PTH 6.54 VHP 3.716 DPA -50.56 RAP 311.52 ECC 1.1985

L-I TIME INJ LAT IHd LONG INJ RT A$C [NJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT [qJ 2 LONG

342?.79 -44.97 |21.$3 104.99 107,54 11 44 40 2427.9 -33.39 gA,02

3356.41 -39.17 112,$4 196.93 100.35 11 59 31 2386.4 -30,90 92.12

3315.82 -33,R$ _14.99 197.79 94.58 12 22 18 2315.D -26.50 67,_0

3158.90 -29,$5 |05,58 198.00 SO.|D 13 O 41 215R.9 -26.6! 76,63

2967.93 -28.24 SD,34 197.gs S0.94 14 5 27 1967.9 -ES.S5 $2.59

2D63.33 -29.95 $6.95 ISS.00 gO.SO 15 SA 48 1663.5 -26.61 tO,00

2362.64 -33.85 43.91 197.79 $4.58 l? 5 SZ 1362.6 -26,50 16.52

N|D-COURSE [X[CUTION ACCURACY ONDIT DETERMINATION ACCURACY

56T 6430.S SGR 2005.$ |63 693.7 9T 150.9 9R 4_.1 Is 72.2

RRT .R498 RflF .995R RTF ,_a47 CRT ,9805 CRI-I.OUUU CAT -,9111

3G8 6731.3 R23 .3206 R13 .9431 LSA 173.7 NSA 14,6 IDA .4

SGI D?09,4 SG2 801.2 THA 1S.64 ELI 158,4 EL2 9.1 ALP 17.78

LAUNCH DATE JUN 9 19?1 fLIGHT TIME 248.00 ARRIVAL DATE FED 12 1972

HELI_ENTRI¢ CONIC

RL 151,60 LAL .DO

RP 226.94 LAP .60

RC 234.543 GL 34.9?

PLANETOCENTRIC CONIC

C3 13,177 VHL 5,630

LNCM AZMTH LNCH TIME

50,00 10 23 25

60.00 10 31 46

70.00 10 45 46

80,00 11 13 23

90.00 12 15 55

100,00 13 $6 15

110.00 15 45 12

DIFFERENTIAL CCRRECTION$

TOE 2.1653 TRA -,42g3 TC3-7.6271 DAU 1,4065

ROE .?40? RRA ,2453 RC3-2.4104 FAU .11682

FOE 2,?g75 FRA ,9956 FC3-?,675! 85F 11613

806 2.2887 BRA ,4944 0C3 6,0008 FDP 1090

DISTANCE 550.001 EARTH TO HARD

LOL 257,$3 VL 32,$S? GAL 1.10 AZL 86.31 HCA |70,SI |NA 185,54 [CC ,tDSB7 INC 3,1171 91 2R.|SR

LOP DD.20 VP 21,650 GAP o65 AZP 93.$4 TAL S,62 TAP 177.27 RCA 151,69 APO 227,00 V2 24,238

GP -31ogl ZAL 83,53 ZAP $8,59 ITS 15S.gS ZAE SS,S7 [T[ |?S,S4 2AC 70.1D [TC 273.$2 LVl 17.4R

OLA 24.35 RAL 327,48 RAD 6639.6 V(L ll.543 PTH

L-I TINS INJ LAT INJ LONG INJ RT A6C

3SRT.DD -45,76 131.62 lgg.3g 100.03 11 22 23

3515.48 -40.20 130.65 200,43 g3,09 11 30 23

3474.33 -34.06 127.35 200.40 RY.2g 11 43 40

338?.68 -29.06 120.20 198.95 82,83 12 g $1

31g2.16 -_$.g0 105.57 I09.60 00.94 13 ? R

2862.15 *29.06 81.65 199.95 82.03 14 43 5T

2521.14 *34.06 $6,27 200,46 87.29 1R 27 13

MID-COURSE EXECUTION ACCURACY

SGT 6549.T 8GR 2150.D $G3 832,1

RRT .9_g RRP .9960 RTP .8521

$GB 6893.8 R23 .3270 R13 .9421

$G1 6064.4 SG2 635.0 THA 17.49

6,59 VHP 3.047 DPA *52.69 RAP 315.29 [CC 1.2169

INJ AZMTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2537.6 *37.ST 101.20

2515.5 -34.$8 101.07

2474.3 -31.61 98.89

238T.7 -29.10 92,16

2192.2 -28.00 7R.S2

1062.2 -2R.10 54.22

1521.1 -31,61 27.80

ORBIT D[T[RNINATION ACCURACY

ST 171.$ DR 58.9 88 73.9

CRT *9850 CRD -.t998 C3T -.0935

L6A 195.2 N6A 14.8 36A .3

ELI 161.0 EL2 9.6 ALF ID.74

10D7



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 9 1911

NELiOCEHTRIC C(_llC

RL 151.iG LAb .GO

RP 227.33 LAP ,63

RC 237.203 GL $9.87

PLANETOCENTRIC CONIC

C3 14.608 VtIL So848

LMCH AZMTH LNCH TIHE

50.00 9 52 37

SO.DO 9 50 36

?0.00 9 46 39

SO.00 9 32 46

$2.92 8 53 30

100.00 12 15 38

110.00 14 46 5

FLIGHT TIN[ 250,00 AREIVAL D4TE FEI 14 1lTl

DISTANCE SS4,OIE EARTH TO NAIl

LOL RST.S3 VL 36.365 GAL 1,01 AZL 85.63 HCA 171,70 SMA 119,S4 [CC ,|SIS? INC 4,3709 Vl 2S.S)R

LOP 69.16 VP 21.610 GAP .55 AZP g4,33 TAL S.ID TAP IT?.SD RCA IS1,71 APO 217.37 V2 24.195

GP -54o65 ZAL 84,59 ZAP 59,30 ETA 155.04 ZAE 88.28 [T[ |?1,44 ZAC 67.53 [TC 274.02 LVI 19.56

DLA 2g,08 RAL 525.8? RAG 6540.4 VEL 11.613 PTH 6.65 VHP 4.D|T DPA -55.15 RAP 515.55 ECC 1.2437

L-| TIME INJ LAT ZNJ LONG IN. RT ASC INJ AZMTH INJ TIN[ PO CST TIM |NJ 2 LAT INJ 2 LONG

3669.50 -47.57 144.2l 204,82 90.57 ID 53 47 1659.5 -41.85 110.91

3G74.91 -39.92 144.18 204.29 $3.93 10 51 SI 2674.9 -38.01 113.20

3686.56 -32.18 143.59 2D2.75 77.88 10 48 5 2686.6 -33.90 114.98

3750.27 -15.75 144.27 200,14 7].56 lO 54 55 2750.3 -29.26 118.20

3840.34 -18.80 150.40 198,14 $7.40 10 2 30 2840.3 -26,45 125.81

5204.?4 -25.76 ]05.65 100.14 7].36 ]3 g 2 2204.? -29.26 7g,56

2753.56 "52.18 72.51 202.76 77.SS 15 31 38 1733.4 "33.90 43.90

DIFFERENTIAL CCRRECT|ONS

TOE 2.5953 TRA -.5455 TC3-6.9411 BAU 1.4500

ROE .9433 RRA .2277 RC3-2.3350 FAU .10586

FOE 2.6712 FRA .6412 FC3-6.0721 BSP 11909

BDE 2.7621 BRA .5909 BC3 7.3244 FSP 975

MID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6658.9 SGR 2315.4 $03 561.1 ST 193.S SR 7O.T SS 74.6

RRT .9521 RRF .9957 RTF .9237 CRT .9381 CR$ -.9993 CST -.9852

SGB 7050.0 R23 .5349 R13 .9399 LSA 216.9 HSA 14.9 SSA .2

SG1 7017.9 $02 6T].6 THA ]8.49 ELI 206.1 EL2 10.2 ALF 19.86

LAUNCH DATE JUN 9 19?1 FLIGHT TIN( 252.D0 ARRIVAL DATE FEB 16 19?2

HELIOCENTRIC CONIC DISTANCE 568.155 EARTH TO MARS

RL 151.80 LAL .OO LOt. 257.55 VL 52.379 GAL .95 AZL 84.75 HCA ]72.74 SMA 189.74 ECC .20028 INC 5.2465 Vl 29.533

RP 227.71 LAP .65 LOP 70.50 VP 21.591 GAP .42 AZP 95.10 TAL 5.58 TAP 178.31 RCA 15].74 APO 227.74 V2 14.153

RC 239.859 GL 45.41GP -37.$6 ZAL 85.64 ZAP 60.41 [TS 155.07 ZA[ 67.73 IT[ 178.93 ZAC 64.09 [TC 174.30 LV1 22.63

PLANETOCENTMIC CONIC

C3 17.285 VHL 4.158

LNCH AZHTH LNCH TIME

SO.DO 9 11 36

60.00 8 51 19

69.69 7 16 36

69.69 7 16 36

69.69 7 16 36

69.69 7 16 36

69.69 T 16 36

DLA 34.32 RAL 323.64 lAD SG4].S VEL 11.718 PTH S.75 VHP 4.246 DPA -57.92 RAP 318.59 [CC 1.2645

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3831.27 -46.50 159.66 210.65 78.54 tO 15 27 2831.3 -45.66 124.56

3885.47 "36.99 161.t5 207.39 72.71 9 56 4 2885.5 "40.21 130.61

4168.25 "20.85 176.17 199.75 62.10 8 26 4 3168.2 -30.49 151.74

4168.25 -10.65 176.17 199.75 62.10 8 26 4 3163.2 "30.49 151.74

4168.25 -20.85 176.17 199.75 62.10 8 26 4 3163,2 -30.49 151.74

4168.25 -20.85 176.17 ]99.75 62.10 6 26 4 3168.2 "30.49 151.74

4t68.25 "20.85 176.17 199.75 62.10 6 26 4 3168.2 "30.49 151.74

DIFFERENTIAL CORRECT/OlD

TOE 3.1260 TRA -.713g TC3-6.110l BAU 1.5007

RDE 1.2230 RRA .1394 RC3-2.2001FAU .05959

_DE 2.8801FRA .6611 FC3-4.4775 BSP I2177

6DE 3.3567 BRA .7386 BC3 6,4942 FGP 845

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6766.9 $GR 2507.4 $03 479.7 ST 216.3 SR 84.4 SS 73.1

RRT .9535 RRF .9947 RTF .9235 CRT .9904 CR3 -.sgsG CST -.gsD2

SGB 7216.5 R23 .3458 R13 .9565 LSA 242.9 NSA 15.0 SSA .E

SGI 7181.5 SG2 712.0 THA 19,SS ELI 231.9 EL2 10.9 ALF 21.19

LAUNCH DATE JUN 9 1971 FLIGHT TIME 254.00 ARRIVAL DATE FEB II 117|

HELIOCENTRIC CONIC DISTANCE 572.220 EARTH TO MARS

RL 151.86 LAL .00 LOL 257.53 VL 52.591GAL .85 AZL 85.59 HCA 175.77 SMA 189.94 [CC .20101 INC S.4077 Vl 29.531

RP 228.10 LAP .65 LOP 71.55 VP 21.562 GAP .29 AZP 96.57 TAL 5.07 TAP 178.84 RCA 151.76 APO 226.12 V2 24.112

RC 242.511GL 51.65 GP -41.Sl ZAL 86.65 ZAP 62.05 ET$ 15].13 ZAE 87.45 ST[ 178.50 ZAC 60.29 ETC 274.63 LVI 25.88

PLANETOCEN?RIC CONIC

C3 21.245 VHL 4.609

LNCH AZMTH LNCH TIME

50.00 8 12 38

60.00 6 42 37

60.34 6 15 |4

60.34 6 13 14

60.34 6 15 14

60.34 6 15 14

60.34 6 15 14

DIFFERENTIAL CCRRECTION8

TDE 3.7949 TRA -.9596 TC3-3.13S7 SAU |.SSSD

ROE 1.6135 lEA .1121 RC3-2.0028 FAU .07303

FOE 2,?791FRA .45R3 FC3-2.9775 i8P 12397

60[ 4.1237 ERA .9661RCl 5.5133 FSF IS6

DLA 40.07 RAL 520.50 RAD 6543.4 VEL 11.885 PTH 6.90 VHP 4.567 DPA -61.08 RAP 322.83 ECC 1.3496

L-I TIHE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

4040.11 -42.04 177,69 214.78 $5.27 9 19 58 3040.1 -47.58 144.2•

4283.61 "25,30 188.35 203.89 57.52 ? 54 O 3283.6 -36.34 163.33

4360.57 -22.14 192.61 201.61 55.70 7 27 55 3360.? -34.20 168.90

4360,37 -22.14 192.61 201.61 55.70 7 27 55 3360.? -34.20 168.90

4360.S? °22.14 192.61 201.61 55.70 ? 27 55 3360.7 -34.20 168.90

4360.57 "22.14 182.S1 201.61 55.70 7 27 55 3360.7 -34.20 168.50

4360,67 -22.14 192.61 201.61 55.70 7 27 55 3360.7 -34.20 168.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5863.3 SGR 2732.2 363 3|S.S IT 237.1 5R 100.4 IS 61.3

RRT ,9557 RRF .9925 RTF ._,59 CRT .9921 CRI ".lDii COl ".lily

SG8 7567.2 R25 .3R10 R13 .i$OS LSA 266.0 NSA 15.0 8SA ,2

SGI 7548.9 SG2 751.5 TNA 2].06 ELI 257.2 EL2 11.6 ALF 22.93

LAUNCH DATE JUN 9 1971 FLIGHT TIME 25R.00 ARRIVAL DATE FEB 20 197|

HELIOCENTRIC CONIC

RL lSl.SS LAL .DO LOL 157.55 VL

RP 225.46 LAP .72 LOP 72.39 VP

RC R43.15? 6L 58.S? GP -45.SS ZAL

PLANETOCENTRIC CONIC

C3 28.030 VHL 5.294

LNCH AZHTH LNCH TIME

SO.OO S 24 IS

51.•0 5 22 7

31.•0 5 22 7

51.•0 $ 22 •

51.?0 5 22 ?

91.70 5 22 •

51.70 5 22 ?

DIFFERENTIAL CORRECTION8

TOE 4.G?19 TRA-I.30?D TC3-4.0340 6AU 1.6451

RDE 2.2003 RRA -.0352 RC3-1.7319 FAU .05420

FOE 2.5115 FRA .2599 FC3-1.6740 65P 12317

DOE 5.1641 DRA 1.3075 8C3 4.3901 FSP 512

DISTANCE 57S.274

52.401 GAL .?? AZL 81.98 HCA

21.$53 GAP ,IS tZP g?,98 TAL

S?.SS ZAP $4.31 I.TS 14g.43 ZAE

EARTH TO MAR8

174,10 8MA 180.14 ECC .201T5 INC 4.0235 Vt 25.335

4,56 TAP I79,35 RCA 151.75 APO 225.$0 V2 24.071

8?,55 ET[ |75,29 ZAC 55.S? ETC 275.25 LVi 2R.SS

OLA 45.2R RAL 318.SS RAD 6645.2 VEL 12.155 PTH

L-I TIME INJ LAT INJ LONG INJ RT ASC

4366.21 -$0,17 IS9.72 211.00 51,29 7 57 1

4525.15 -!1,98 100.94 205,50 45,15 S 37 30

4525.15 -!1.96 108.94 203.30 4R.]S S 57 30

4523.15 -21.98 205.94 205.30 45.15 6 37 30

4523,15 -21.98 206.94 205.30 48.18 6 3? 30

4523.15 -21.95 206.94 205.30 45.13 6 37 30

4523.15 -21.gs 206.$4 203.30 48.13 6 37 30

MID-COURSE EXECUTION AccuRAcY

SGT 6928.0 3DR 3006.0 SG3 282.S

RRT .9396 RRF .9567 RTF .9040

SGS ?$52.0 R23 .3842 R13 .9216

$61 7511.7 SG2 ??g.7 THA 22.$7

7.13 VHP 5.043 DPA -64.51 RAP 525.04 [CC 1.4613

INJ AZNTH INJ TIME PO C|T TIH INJ 2 LAT INJ 2 LONG

5366.2 "43.15 174.10

5523. -36,91 114.9R

3523* -36.gl 184.99

3523. "36.91 I44.59

3523. "36,91 164.99

3523. -33.91 164.g9

3523. -33.gl 164.99

ORSIT OETERMINATION ACCURACY

ST 234.7 SR 11g.1 63 5g.3

CRT *gg35 CR$ -.gg87 CST -.9963

L3A 28?,0 _34 14.9 6SA .1

ELI 280.g EL2 12.3 ALF 24.g•
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 9 1871

HELIOCENTRIC CONIC

RL 151,8| LAL ,00

RP 232.18 LAP l,Oi

A¢ 273.754 GL -S3,58

PLANETOCENTRIC CONIC

C3 37,951 VHL 1.160

LNCH AZMTH LNCH TIME

38.44 21 5? 41

38.44 21 5? 41

38.44 21 ST 41

38.44 21 57 41

38.44 21 57 41

38.44 21 57 41

38.44 21 57 41

FLIGHT TII_ E/i,DO ARRIVAL DATE NAN 13 1918

DISTANCE 620.955 EARTH TO MAmA

LOL 85T.93 VL 38.SET GAL -.IT AZL 99.77 HCA |86.15 8NA 192.31 ECC .21083 INC 9.1848 V! tl,331

L04 D 83,80 VP 81,853 GAP -1.29 AZP 80.29 TAL 3S9,47 TAP 184.69 RCA 151,85 APO 238.89 V8 83.$33

GP 39oT8 ZAL 93.36 ZkP 56,47 £T$ 213.01 ZAE 80,54 ET[ 188,82 ZAC 140,?5 ETC 879.63 LVI -SI.48

DLA -56.80 RAL 35,94 RAO 6649.9 VEL 12,583 PTH 1.43 VHP 4.T21DPA 18.49 RAP 300.?$

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO C8T TIM INJ 8 LAT

8050.78 21.51 55,38 290.98 143,95 22 31 52 1050,7 40.55

8050.72 21.51 55.38 290.98 145.95 22 31 52 1050.1 40.55

2050.T2 21.51 55.38 290.98 143.95 22 31 52 1050.7 40.55

2050.T8 21.51 55.38 290.98 145,95 22 31 52 1050,7 40.55

8050,72 21.51 55.30 290.98 143.95 22 31 52 1050.7 40.55

2050.78 21.51 55.38 290,98 143.95 22 31 52 1050.7 40.55

2050.72 21.51 55,58 290.98 143.95 22 3! 52 1050.T 40.55

ECC

INJ

1.8846

8 LONG

3T.52

37.52

37.58

37.52

37,58

37.52

3T.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY Oitllt DETERMINATION ACCURACY

T0[-2.5713 TRA 3.7095 TC3-3.7192 BAU 1,9731 $GT 8149.8 $GR 2759,g SG3 329.9 ST 152.6 SR 36.4 SS 24.3

RD[ .1358 RRA-1.4052 RC3 1,1580 FAU .06677 RRT -.9637 RRF -*9751RTF .8836 CRT -.7476 CR8 .7113 CST -.0652

FOE .7270 FRA 1.9164 FC5-1.5251 8SP 14615 888 8607.7 R25 .4387 R15 -.8958 LSA 155.1MSA 33.9 SSA .!

8DE 2.5749 BRA 3.9657 BC3 3.8888 FSP 594 $GI 8579.0 562 702,1THA 161.74 ELI 155.0 EL2 23.8 ALF 169.64

FL]GHT TILE[ 280.00 ARRIVAL DATE MAR 13 1978

HELIOCENTRIC CONIC D|8TANCE 824,94T EARTH TO MARS

RL 151.86 LAL .00 LOL 257.53 VL 52.538 GAL -.36 AZL 98.62 HCA 187.|4 SMA 192.57 ECC .21151 INC 8.6212 Vl 29.338

RP 233.06 LAP 1.07 LOP 84.60 VP 21.207 GAP -1.37 AZP 81.44 TAL 357.96 TAP 185.10 RCA 151.84 APO 233.30 V2 23,594

RC 276.295 GL -59.60 GP 35.77 ZAL g4.18 ZAP 53.52 ETS 211.73 ZAE 78.73 ETE 188.83 ZAC 136.81ETC 277.91LVI -47.92
PLANETOCENTR]C CONIC

C3 31.979 VHL 5.655 DLA -53.71 RAL 31.50 RAO 6647.8 VEL 12.325 PTH 7.25 VHP 4.448 DPA 14.58 RAP 301.65 £CC 1.5263

LNCH AZHTH LNCH TIHE L-I TIME INJ LAT iNJ LONG INJ RT ASC INJ AZNTH INJ TIME FO CST TIN INJ 2 LAT INJ 2 LONG

42.23 21 50 35 lg85.24 22.94 49.82 283.37 140.00 22 23 40 985.2 40.65 30.10

42.23 21 50 35 1985.24 22.94 49.82 283.57 140.00 22 23 40 985.2 40.65 30.10

42.23 21 30 35 1985.24 22.94 49.82 283.37 1&0.00 22 23 40 985.2 40.65 30,10

42.23 21 50 35 1985.24 22.94 49.82 283.37 140.00 22 23 40 985.2 40.65 30.10

42.23 21 50 35 1985.24 22.94 49.82 283.57 140.00 22 23 40 985.2 40.65 30.10

42.23 21 50 35 1985.24 22.94 49.82 283.37 140.00 22 23 40 985.2 40,65 30.10

42.23 21 SO 33 1983.24 22.94 49.82 283.37 140,00 22 23 40 983.2 40.65 30.10

DIFFERENT]AL CORRECTIONS MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TOE-2,6002 TRA 3.5835 TC3*A.3608 8AU 1.9283 SGT 8500.2 8GR 2490.7 883 393.4 ST 160.8 SR 33.4 SS 24.&

RDE ,2028 RRA-I.2346 RE3 1.1512 FAU .07634 RAT -.9639 RRF -.9800 RTF .8961 CAT -.7980 CRS .7361 CST -.1796

FDE .5274 FRA 2.2814 FC3-2.0666 BSP 14938 SGB 8665.9 R23 .4173 R13 -.9052 LSA 163.! NSA 31.2 SSA .2

8DE 2.6081 8RA 3.7903 BC3 4.5102 FSP 7ll 881 8642.4 SG2 637.2 THA 163.78 ELI 183.1 EL2 19.8 ALF 170.45

LAUNCH DATE JUN 9 1971
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE JUN 10 1971

HELIOCENTRIC CONIC

RL |S|,88 LAL ,00

RP RDR,8D LAP -1.82

RC $9,137 6L -10,81

PLANETOCEN?RIC CONIC

C3 $9,702 VHL 6.3DI

LNCH AZMTH LNCH TIME

50.00 13 40 16

60.00 14 50 20

70.00 16 19 44

80.00 18 7 6

90.00 19 48 18

100,00 20 49 57

110.00 21 19 10

FLIGHT TIME 80.00 ARRIVAL DATE AUG IR Ii?l

OIITANCE 214.$$5 EARTH TO MARS

LOL 288.46 VL 35.067 GAL 4.65 A2L 61,84 HCA TO.|! IMA liB,21 ECC ,it)iS IM¢ 1,1874 Vl ll.lll

LOP 325.83 VP 27.669 GAP 21.82 AZP gO,IS TAL IS.B4 TAP BB,30 RCA {50,17 APO 8IZ,Z9 V2 86,48R

GP -2,31 ZAL 65.23 ZAP 175.03 (TS 207.82 ZAE IIB,IB ETE 11.40 ZAC 9i.12 (TC 211.91 LVI -17.43

DLA -23.95 RAL 329.43 RAO 6880.8 VEL 12.632 PTH 7.48 VHP 10,832 DPA -17.29 RAP 320.18 ECC 1.8534

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIH£ PO C8T TIN |NJ 2 LAT IdJ 2 LONG

2814.01 -22.63 60.69 195,78 133,04 14 27 12 1814.0 -4,74 63.89

2627.75 -16.42 B9.48 201.35 127.34 15 34 8 1627.7 -.59 51.10

2364.93 -10.25 52,61 205,79 122,78 16 59 9 1354.9 3.66 33.00

2028.92 -5.04 30.27 208.96 119.47 18 40 55 1028.9 7.33 9.75

1702.49 -2.76 ?.52 210.22 118.16 20 16 41 702.5 8.95 346.61

1503.40 -5.04 651.64 208.96 119.47 21 15 1 503.4 7.33 531.12

1411.75 -10.25 341.53 205.79 122.76 21 42 42 411.7 3.66 321.92

DIFFERENTIAL CORRECTION8

TOE -.2282 TRA -.6448 TC3 .1323 BAU ,0732

RDE -.5700 RRA .2024 RC3 .0390 FAU .03448

FDE -,0649 FRA .2111FC3 -.7508 BSP 717

BDE ,6140 6RA .6758 BC3 .1380 FBP 84

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 694.6 6GR 558.2 SO3 83.9 8T 14.2 SR 26,1 S$ 4,2

RRT -.0347 RRF .0486 RTF -,4156 CRT .6494 CRS -.7245 CST ,0006

SGB 891.1 R23 -.0061 R13 ,416g LSA 28.1 MSA 1D.S SSA 1.2

SG1 695.4 $02 557.3 THA 175.52 EL1 27.9 EL2 10.1 ALF 67.52

LAUNCH DATE JUN 10 lg71 FLIGHT TINS 82.00 ARRIVAL DATE AUG 31 1971

HELIOCENTRIC CC_IC DISTANCE 227.091 EARTH TO MARS

RL 151.88 LAL .00 LOL 258.49 VL 34.851 GAL 4,61 AZL 91.92 HCA 71.62 8HA 248.96 (CC .39692 INC 1.9150 Vl 29.335

RP 206.75 LAP -1.82 LOP 330.10 VP 27.399 GAP 21.36 AZP 90.60 TAL 16.30 TAP 87.92 RCA 150.14 AlSO 347.77 V2 26.467

RC 59.850 GL -10.99 GP -2.36 ZAL 64.74 ZAP 174.06 ITS 203.57 ZAE 167.70 ST( 10.27 ZAC 96.73 £TC 279.03 LVI -17.43

PLANETOCENTRIC CONIC

C3 37.098 VHL 6.09] DLA -24.29 RAL 528.98 RAD 6649.6 VEL 12.529 PTH 7.41VHP 10.247 OPA -17.27 RAP 328.42 ECC 1.6105

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 40 9 2789.37 -21.48 79.48 lg4.43 133.53 14 26 38 1789.4 -3.50 62.85

60.00 14 50 49 2601.41 -15,32 68,11 199.99 127,74 15 34 lO 1601.4 .57 49.84

70.00 16 21 9 2335.82 -9.17 51,04 204.46 123.04 17 0 5 1335.8 4.76 31.47

80.00 18 9 52 1995.57 -3.92 28.43 207.68 119.62 18 43 B 993.6 8.42 7.88

90.00 19 52 1 1666.12 -1.59 5.49 208.97 118.24 20 19 47 666.1 10.07 344.52

100.00 20 52 44 1470.04 -3.92 349.80 207.65 119.62 21 17 14 470.0 8.42 329.25

110.00 21 20 36 1382.63 -9.17 339.96 204.46 123,04 21 43 38 382.6 4.76 320.39

DIFFERENTIAL CCRRECTION$

TDE -.2206 TRA -.6342 TC5 .1504 BAU ,0773

RDE -.5590 RRA .1970 RC3 ,0407 FAU .03596

FOE -.0745 FRA .2142 FC3 -.8392 BSP 748

BDE .6D10 GRA .6641BC3 .1556 FSP 103

LAUNCH DATE JUN 10 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 710.7 SGR 566.0 SG3 90,6 ST 14.3 9R 26.5 85 4.5

RRT -,0370 RRF .0524 RTF -.4262 CRT .6422 CRS -.7623 CST -.0468

3GB 908.5 R23 -.0095 R13 ,4277 LSA 28.4 HSA 10.7 SSA 1.2

SG1 71|.5 302 564.9 THA 175,42 ELI 28.3 EL2 10.3 ALF 67,92

FLIGHT TIME 84.00 ARRIVAL DATE 3EP 2 1971

HEL|C_ENTR|C C_]_

RL 151.88 LAL .DO

RP 206.7Z LAP -1.BI

RC 60.633 GL -11,16

PLANETDCENTRIC CONIC

C3 34.762 VHL 5,896

LNCH AZMTH LNCH TINS

50.00 13 39 54

60,00 14 51 ]3

7O,DO 16 22 32

80.00 18 12 41

90.00 19 55 51

lO0.OO 20 55 33

lID.DO 21 2t 58

DISTANCE 229.733 EARTH TO MARS

LOL 258.49 VL 34.649 GAL 4.58 AZL 91.69 HCA 72.89 8MA 242.57 ECC ,38116 INC 1.8931 Vt 89.335

LO_ 331.37 VP 27.146 GAP 20.81AZP 90.56 TAL 16.67 TAP 69.56 RCA t50,12 APO 535.03 V2 28,491

GP -2.42 ZAL 64.23 ZAP 173.06 ETS 200.51ZAE 187,50 ETE 9.22 ZAC 96.64 ETC 279.06 LVI -17.43

OLA -24.64 RAL 328.50 RAD 6648.8 VEL 12.436 PTH 7,34 VHP 9,890 DPA -17,25 RAP 328.65 ECC 1.5721

L-! TIME INJ LAT |HJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2765.45 -20.36 78,32 193.10 I33,98 14 25 59 1765,3 -2.30 $I.63

2575.76 -14.25 66.79 |98.67 128.11 15 34 9 1573.8 1.70 4A,BI

2307.32 -8.II 49.52 205,I6 123,29 17 0 59 1307.3 5.84 29.9?

1962,58 -2,81 26,61 206.42 119.74 18 45 23 962.6 9.50 6,02

IS29,81 ",42 3,46 207.75 !18.28 20 23 1 629.8 11.17 342.42

1437.06 -2,81 347.98 205.42 119.74 21 19 30 437.1 9.59 327,3g

1354.14 -S,ll 538.44 203,I6 123.29 21 44 32 354,1 S.84 318,89

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

TOE -.2126 TRA -.6217 TC3 .ITI3 BAU ,0821 SGT 724.8 3GR 573.3 $03 97.7 ST 14,4 3R 26.8 53 4.1

ROE -.3485 RRA ,|91T Re3 ,0422 FAU .O3TSS RRT -.0393 RRF ,U554 RTF -._a|2 CRT .6332 CRI -.7965 CIl -.UDSU

rOE -.0650 FRA ,2165 FC3 -.93S2 BRP 79D 506 R24,2 R23 -,0115 R13 .4400 LSA 28,8 MSA 10.9 ISk 1,3

ROE .3884 ERA ,SSOS 8C3 ,1788 FRP 113 SGI 725,7 SG2 572,2 THA 175.38 EL1 28.6 EL2 10.4 ALF 68,19

LAUNCH DATE JUN 10 1971 FLIGHT TIME 86.00 ARRIVAL DATE SEP 4 1971

HELIOCENTRIC CONIC DISTANCE 232,552 EARTH TO MARS

RL 151.88 LAL .DO LOL 258.49 VL 34,481 BAL 4,55 AZL 91.87 HCA 74,16 SMk 23C.93 [CC .3S155 INC 1,8713 Vl 29,335

RP RDR.?O LAP -I,80 LOP 332.84 VP 26.902 GAP 20.2? AZP 20.5| TAL 17.05 TAP 91.21RCA liD.OR APO 323.74 V2 26,494

RC RI,483 GL -11,32 GP -2.48 ZAL 63.71ZAP 172.03 ETS 198.21ZAE 166,86 ETE B.23 ZAC 86.55 ETC 27R.10 LVI -17.41

PLAHETOCEN?SIC CONIC

C3 32,883 VHL 5,T15 DLA -24,97 RAL 326.00 RAD BS48,0 VEL 12,352 PTM 7,26 VHP 9.528 DPA -17.24 RAP 328,65 ECC 1.5378

LHCH AZNTH LNCH TIME L-I TIME |NJ LAT 1NJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ E LONG

50.00 13 39 54 R742.30 -19.26 77.21 191,82 134.39 14 25 IB 1742.3 -!.14 80.$9

60.00 14 51 32 2550,59 -13,20 15.53 197,38 128.43 15 34 3 1550,9 2.?g 47,42

70.00 18 23 50 2879.50 -?,0? 46.04 201.89 123,50 17 1 50 1278.5 6,19 25.5D

60.00 18 13 30 1930.02 -1.70 24.82 205.21 119.81 IS 4? 40 R30.0 ID,55 4.11

90.00 lg 59 4g 1593.5T .75 1,44 206,5? 118.27 20 2R 23 593.8 12.24 340.31

IOO.OO 20 $8 22 14D4,49 -1.70 $48,1g 205.21 119.81 21 21 47 404.5 10.55 325.$4

110.00 81 23 17 1326.32 -7.0? 336,g6 201,8g 123.50 21 45 23 526,3 1.89 317.42

DIFFERENTIAL C(3ERECTION8 HID-COURSE EXECUTION ACCURACY OAIIT D(TERNINATION ACCURACY

TDE -.204? TRA -.6139 TC3 .1918 8AU .085R $GT ?42.4 $GR 550.4 $03 105,5 8T 14.5 8R 27.2 88 S.2

RD( -.$386 RRA .1867 RC3 .0434 FAU .03930 RRT -.0427 RRF ,0t0g RTF ".4483 CRT .6249 CRS -,8261 CST -,1313

FD( -.0g63 FRA .21§g FC3-1,0418 BBP 820 SGB 242.3 R23 -.0119 RI3 .4500 LIA 29.2 148A 11,1SBA 1.3

BDE .5764 BRA .6416 BC3 .1g67 FRP 125 801 ?43,4 SG2 578.0 THA 175.12 EL! 28.g EL2 ID,8 ALF 44.$6
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH D&T[ JUN tO 18TI FLIGRT TI_ IS,DO ARRIVAL DATE SIP I ItTI

HELIO(EMTtlC CONIC

RL 151oll LAL .O0

RP lOS.S8 LAP "|.Tt

RC 62.398 GL "I|.47

PLANETOCENTR1¢ CONIC

C3 30,T74 VHL 5.547

LNCN AZMTM LNCH TIME

50.00 13 39 i

60.00 14 S| 41

TO.OO 16 25 S

80.00 18 18 El

90.00 20 3 58

100.00 21 I la

110.00 21 24 32

DIITAHC[ |8|.8|| EASTN TO MAll

LOL 2IS.41 VL 34.105 GAL 4.S3 AZL iS,iS NCA 78.48 iNA I}1,12 ECC olllOO IMC I.lili VI El,}31

LOP 333.91 VP 28.S84 GAP 19.74 AZP 90,47 TAL |7,4S TAP 92,S7 RCA ISD,O! kPO 318,?l Yl 2S.4Si

GP -2.54 ZAL $3.17 ZAP 170,97 [TI |9S.43 ZA[ SIS.21 [T[ 7,28 2A¢ 98.48 [TC 2T1.I$ LVI -17.39

OLA °25,31 RAL 38T.49 RAD SS4T.3 VEL 12.276 PTN ?,22 VMP 9.193 DPA °17.28 RAP 329.OS

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT

2719.97 -18.19 ?S.IS 190.57 134.7S 14 24 28 1720.0 -.02

8528.81 -18.18 $4.31 196,12 188.T2 IS 33 53 1526.8 3.85

8858.42 -S,O5 4S.SI 200.66 123,$8 l? 2 38 1282.4 7.91

1897.94 -.62 23.06 204.03 119.85 18 49 sg SiT.9 II.S?

155?.42 1.92 359,42 205,43 118.22 20 29 53 55T.4 " 13.30

1378,41 -,62 344.43 204.03 llg,8s 21 24 5 3?8.4 ;l.5T

1899.E4 -6.05 335.52 200.66 123.68 21 4S II 299.8 7.91

ECC I,SOSl

INJ E LONG

IS.iS

46.27

Z?,Ol

E.34

338.19

383.71

315.91

DIFFERENTIAL CONNECTION8 MID-COURsE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

TOE -.1969 TRA -.6038 TO3 ,2|38 8AU .0897 SET ?38.6 SGR SS?.D $03 ||3.§ ST 14.S SR 27,5 98 $.S

ROE -.5295 RRA .1817 RC3 .0448 FAU .O4114 RRT -.0455 RRF *065T RTF ".4579 CRT ,6160 CRS -.8527 CIT ".169g

FOE -.1087 FRA .8204 FC3-1.1578 BSP 84g SGB 937,6 R23 -.013T Rt3 .4599 LSA 29.5 N8A 11.2 88A 1.4

DOE .5649 DRA .6300 BC3 .2181 FSP 137 SGI 787.8 802 585.S THA |74.gT ELI 29.2 EL2 I0.8 ALF 6g.02

LAUNCH DATE JUN tO lg?l FLIGHT TIN£ 90.00 ARRIVAL DATE $EP t 1971

HELIOCENTRIC CONIC O|STANCE 838.123 EARTH TO NAES

RL 151.88 LAL .DO LOL 258.49 VL 34.180 GAL 4.51 AZL 91.83 HCA 76.70 8HA 227.43 [CC .34044 INC 1.8287 Vl 89.335

RP 206.67 LAP "1.78 LOP 335.18 VP 28.473 SAP 19.83 kip 90.48 T/d. IT.iS TAP 94.$S RCA 150.02 APO 304.89 V2 26.496

RC 63.376 GL -11.61 GP -2.61 ZAL 62.68 ZAP 169.89 ET8 195.01 ZA£ 166.4T ETE 6.38 ZAC 96.3T ETC 279.16 LVI -17.37

PLANETOCENTRIC CONIC

C3 29.071 VHL 5.392 DLA -25.63 RAL 326.95 RAD 6646.6 VEL 12.20T PTH 7.16 VHP 8.871 DPA "17.24 RAP 329.25 (CC 1.4784

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 13 38 38 2698.48 -1?.16 75.17 189.35 135.09 14 23 38

60.00 14 51 55 2503.57 -11.19 $3.15 194.90 128.9T 15 33 38

70.00 16 26 IS 2226.15 -5.05 45.22 199.46 123.82 17 3 22

80.00 18 21 13 1866,39 .45 21.33 202.88 119.85 18 52 19

90.00 20 8 12 152|.35 3.08 357.41 204.34 118.13 20 33 33

100.00 21 4 4 1340.86 .45 342.70 202.88 |19.85 21 26 25

110.00 2! 25 42 1272.9T -5.05 334.14 199.46 123.82 21 46 55

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY

TDE -.1896 TRA -.5934 TC3 .2364 BAU .0938 SET 771.2 SGR S93.3 SG3 122.2

ROE -.5207 RRA .1770 RC3 .0447 FAU .04309 RRT -.0483 RRF .0705 RTF -.4672

FOE -.I215 FRA .2217 FC3-1.2833 BSP 873 808 973.1 R23 -.0187 R13 .4694

8DE .5542 BRA .6192 BC3 .2408 FSP 150 80! 772,5 $02 591.6 THA 174.84

LAUNCH DATE JUN SO 1971 FLIGHT TIN( 92.00

HELIOCENTRIC C_]C DI8TANCE 241.838

RL 151.88 LAL .OD LOL 258.41 VL 33.967 GAL 4.49 AZL 91.81MCA 77.97 SNA

PO CST TIM INJ 2 LAT INJ 2 LONG

16g8.5 1.06 $9.0S

1503.6 4.87 45.15

1226.1 8.89 25.66

866.4 12.56 .53

521.3 14.34 338.04

340.9 12.36 321.89

273.0 8.89 314.59

RP 206.68 LAP -1.77

RC 64.414 GL -11.75

PLANETOCENTRIC CONIC

C3 27.534 VHL 5.24?

LNCH AZNTH LNCH TIME

50.00 13 38 2

60.00 14 51 58

70.00 t6 27 22

80.00 18 24 5

90.00 20 12 39

100.00 21 6 57

110.00 2! 26 49

LOP 336.45 VP 26.274 GAP 18.78 AZP 90.38 TAL 18.2T TAP

GP -2.89 ZAL 62.0? ZAP 1_.79 ETS 193.85 ZAE 166.33 ETE

DLA -25.gs RAL 326.40 RAO 6646.0 VEL 12,144 PTH ?.ll VHP

L-] TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTN [NJ TIME

2677.87 "!8.16 74.22 188.17 135.38 14 22 40

2491.22 -10.23 62.05 I93.T! 129.20 15 33 20

2200.73 -4.09 43.8g 198.30 123.94 17 4 3

1835.43 !.50 19.63 201.77 119.82 18 54 40

1485.32 4.23 355.39 203.28 117.99 20 37 24

1309.90 1.50 341.00 201.77 119.82 21 28 47

1247.55 -4.09 332.80 I98,30 123.94 21 4? 36

DIFFERENTIAL CCRRECTION$ NID-COURSE EXECUTION ACCURACY

TOE -.1818 TRA -.5A33 TC3 .2600 SAU .017| SET 784.9 $GR 599.2 $03 131.S

ROE ".5124 ERA .1724 RC3 .0448 FAU .043|S NET ".0518 RRF .0160 RTF -._,92

FOE -.1393 FRA .2228 FC3-1.4201 SiP 904 3G8 987.5 R23 -.0173 R13 .4786

SOS .5437 8RA .6084 8C3 .2639 F|P IS4 $GI T88,3 SG2 597.3 THA 174.$3

LAUNCH DATE JUN 10 1971 PLIGHT TIME 94.00

HELIOCENTRIC CONIC DISTANCE 24S.154

RL 151.88 LAL .00 LOL 258.49 VL 33.823 GAL 4.48 AZL g|.79 HCA 79.23 SMA

RP 206.69 LAP -1.?S LOP 337.72 VP 26,087 GAP 18,83 AZP 90.33 TAL 18.70 TAP

RC $5.5|8 GL -11.8T GP -2.T5 ZAL 61.51ZAP 187,6? [T8 192.90 Zk[ IG6.25 [T[

PLANSTOCENTNIC CONIC

C3 28.145 VML 5.113 DLA -26.28 RAL 325.65 RAD 6645,S VEL 12.087 PTH 7.07 VMP

LNCH AZNTN LNCH TIM8 L-| TIME INJ LAT

SO.O0 13 3T 22 2888.15 -IS.El

60.00 14 51 ST 2459.79 -9.30

70.00 16 28 24 2176.21 -3.16

80.00 18 26 58 1805.11 2.53

go.00 20 1T 17 1449.29 5.38

100.00 21 9 49 1279.58 2.53

110.00 21 27 SO 1223.03 -3.16

DIFFERENTIAL CORRECTIONS

TDE -.1745 TRA -.5739 TC3 .2841SAU .1005

ROE ".5046 RRA .lETS RC3 .0444 FAU .04738

FOE ".!505 FRA .2226 FCA-I.SGgl SSP 929

SO( .5339 BRA .3980 BC3 .28TG FSP 179

CRBIT DETERMINATION ACCURACY

ST 14.6 SR 27.8 8$ 6.0

CRT .6070 CRS -.8748 CST -.2027

LSA 29.9 NSA 11.4 38A 1.4

ELI 29.5 EL2 10.9 ALF 69.44

ARRIVAL DATE 8EP 10 1971

EARTH TO MAR1

283.45 ECC .32878 INC 1.8077 Vl 89.335

96.84 RCA 149.99 APO 2g6.91 V2 28.496

5.47 ZAC 96.28 ETC 279.19 LVI -17.34

8,5S2 DPA -17.23 RAP 329.42 ECC 1.4531

PO CST TIN INJ 2 LAT INJ 2 LONG

IiT?.g 2.10 58.19

1481.2 5.85 44.06

1200,7 g.83 24.30

833.4 13,52 358.73

483.3 15.35 333.86

309.9 13.52 320.t0

247.5 g.83 313.21

ORIIT DETERMINATION ACCURACY

ST 14.5 SR 28.2 SS 6.5

CRT .5997 CRI ".8937 Cil ",_)Et

LSA 30.2 NSA 11.5 83A |.5

ELI 29.? EL2 11,1ALF 85.99

ARRIVAL DATE 8[P 12 1971

[ARTN TO MAR8

219.$5 [CC ,3|?98 ]NC 1,7870 Vl 29.335

gT.93 RCA 14g.g4 APO 289.?3 V2 26.493

4.58 ZAC 96,19 ETC 279,21LVI -17.30

8.220 DPk -17.27 RAP 32g.$8 [CC 1.4303

INJ LONG INJ RT A$C INJ AZMTH |NJ T[M£ PO CST TIN INJ 2 LAT |NJ 2 LONG

73.33 18T.03 133.68 |4 21 40 1658.1 3.09 ST,3?

60.gg 192.SS |29.3g IS 32 57 145g.s 6.78 43.04

48.60 197.17 124.03 17 4 40 11T6.2 10.73 22.9T

17.g6 200.?0 11g.76 18 57 3 805.1 14.45 356.96

333.36 202.27 !17.81 20 41 27 44g.3 16.33 331.69

339.33 200,70 119.T6 21 31 g 2Tg,6 14.43 318,32

331.52 1g7.17 124.03 81 48 13 223.0 10.73 311.89

NED-COURSE EXECUTION ACCURACY ORI]T DETERMINATION ACCURACY

3ST 796,! $GR S04.8 SG3 141.3 8T 14.5 SR 28.4 SS 6.g

RRT -.0554 RRF .0817 RTF -.4842 CRT .$863 CR$ -.g100 CST -.2565

$GB 1001.4 R23 -.0193 R13 .4870 LSA 30.5 NSA 11.6 AAA 1.6

$G1 7gg.7 $G2 S02.T THA 174.42 ELI 29.9 EL2 11.2 ALF ?0,47

1811



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 10 1971

HELIOCENTRIC CONIC

RL 151.SS LAL .00

RP 2OG.T| LAP -I.74

RC GR.667 fd. -11.98

PLANETOCENTMIC CONIC

C3 24.68? VHL 4.969

LNCH AZNTH LNCN TIME

50,00 13 36 38

60.00 14 51 51

7O.O0 16 29 20

80.00 18 29 50

90.00 20 22 11

100,00 21 12 42

110.00 21 28 47

FLIGHT TIME 96.00 ARRIVAL DATE 8EP 14 II11

Oi8TAMCE 248.558 EARTH TO MARS

LOt. 258.49 VL 33.889 GAL 4,47 AZL 91,?? HCA 80.50 IRA ItS.SO ECC .30792 INC 1,7664 VI 29o335

LOP 338.99 VP 25o911 GAP I7.75 AZP 90.29 TAL 1R.12 TAP 99.83 RCA [49.90 APO 283.29 VZ 24.483

GP -2o83 ZAL 60.95 ZAP 100.53 ST8 192.09 ZAE 108.23 ETE 3.70 ZAC 96.10 ETC 279.25 LVI -17.25

OLA -26.56 RAL 325.28 RAO 6644.9 VEL 12.036 PTH 7.02 VMP 7,882 OPA -17.30 RAP 329,72 ECC 1,409R

L-I TIME INJ LAT INJ LONG INJ AT kSC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2839.35 -14.29 72,48 105.92 135,88 14 20 37 1639.4 4.03 59.58

2439.30 -8.42 59,98 191,44 129.56 15 32 30 1439.3 7,68 42,04

2152.64 -2.20 41.31 196.07 124,09 17 5 13 1152.6 11.59 21.99

1775.47 3.53 16.33 199.67 119,87 18 59 26 775.5 15.34 368.21

1413.17 6,52 351.33 201.31 117.58 20 43 44 413.2 17,50 329.40

1249.94 3,53 337.70 199,67 119,67 E! 33 32 249.g 15.34 516.57

1199.46 -2.26 350.29 |96,07 124,09 21 48 46 199.5 11,59 310,81

DIFFERENTIAL CORRECTIONS

TDE -.1672 TRA -.5647 TC3 .3079 BAU ,1035

ROE -.4972 RRA .1636 RC3 .0434 FAU .04974

FOE -.1667 FRA .2221 FC3-1.7304 06P 958

BOG .5246 6RA .5879 BC5 .3110 FSP 195

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

6GT 810.6 SGR 610.1 663 t52.1 ST 14.5 SR 28,7 88 7,4

RRT -,0593 RRF ,0879 RTF -.490g CRT ,5754 CR8 -,9259 CST -.2819

609 1014.5 R23 -,0214 RI3 .4g40 LSA 30.8 MSA 11.7 SSA 1,9

601 012.4 SG2 607,6 THA 174.18 ELI 30.1 EL2 11.5 ALF 71,01

LAUNCH DATE JUN 10 1971 FLIGHT TIM( 98.00 ARRIVAL DATE SEP IS 1971

HELIOCENTRIC CONIC

RL 151.88 LAL ,00

RP 206.73 LAP -1.73

RC 67.077 GL -12.08

PLANETOCENTRIC CONIC

C3 23.747 VHL 4.873

LNCH AZNTH LNCH TIME

50.00 13 35 49

60.00 14 51 39

70.00 16 30 11

80.00 18 32 42

90.00 20 27 22

!c0.00 21 15 34

110.00 21 29 38

DIFFERENTIAL CCRRECTIC_q$

TOE -.1515 TRA -.5467 TC3 .3470 BAU ,1109

RDE -.4904 RRA .1594 RC3 .0417 FAU .05222

FDE -.1829 FRA .2219 FC5-1.9058 BSP 868

BOG .5133 BRA .5695 BC3 .3495 FSP 214

DISTANCE 252.039 EARTH TO MARS

LOL 258,49 VL 33,504 GAL 4.46 AZL 91.?S MCA 81.77 SMA 213.66 ECC .29859 INC !.7459 Vl 29.335

LOP 340,26 VP 25,744 GAP 17.28 AZP 90,25 TAL 19.56 TAP 101,33 RCA 149.86 APO 277.45 V2 26.489

GP -2.90 ZAL 60,39 ZAP 165,36 ET$ 191.41 ZAE 166.29 ETE 2.80 ZAC 96.00 [TC 279.25 LV! -17.20

OLA -26.84 RAL 324.71 RAO 6644.5 VEL 11.989 PTH 6.98 VHP 7.710 DPA -17.34 RAP 329.84 ECC 1.3908

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2621,45 -13,41 71.68 184.85 I36.09 14 19 31 1621.5 4.93 55.83

2419.75 -7.57 59.03 190.36 129,70 15 31 59 1419.7 8.53 41.09

2130.01 -1.3g 40.19 195.01 124.13 17 5 41 1130.0 12.42 20.45

1746.50 4,50 14.74 198.67 119.55 19 1 49 746.5 16,19 353.48

1376.75 7.67 349.26 200.39 117.30 20 50 19 376.7 18,24 327.22

1220.97 4.50 336.10 198.67 119.55 21 35 55 221.0 16.19 314.85

1176.83 -1.39 329.11 195.0! 124.15 21 49 15 176.8 12.42 309.37

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 815.6 8GR 615.0 SG3 163.4 ST 14.0 SR 2g.0 SS 8.0

RRT -.0695 RRF .0946 RTF -,3187 CRT .5482 CRS -.9345 CST -.2806

SGB 1021,5 R23 -.0121 R13 .521g L$A 31.0 MSA !1.7 SSA 1.7

SGl 818.[ 902 611.6 THA 173.17 ELI 30.2 EL2 11.3 ALF 72.67

LAUNCH DATE JUN ID 1971 FLIGHT TIN( 100.00 ARRIVAL DATE 9[P 16 1971

HELIOCENTRIC CC_IIC

RL 151.88 LAL .00 LOL 258.49 VL

RP 206.77 LAP -1.71 LOP 541.53 VP

RE 69.140 GL -12,16 GP -2.gg ZAL

PLANETOCENTRIC CONIC

C3 22.713 VHL 4.766

LNCH AZNTH LNCH TIN(

50.00 15 34 57

60,00 14 51 23

70.00 16 30 57

00.00 18 35 33

90.0C 20 32 54

100.00 21 18 25

110.00 21 3D 23

DIFFER £NT IAL CORRCCTI ORS

TDE -.1483 TRA -.5412 TC3 .3655 8AU .1118

ROE -.4638 RRA ,1555 RC5 ,0388 FAU .05493

FOE ".2015 FRA .2199 FC3"2,0938 B8P 931

BDE .5060 ERA .5831 8(3 .3676 FSP 232

DISTANCE 255,591 EARTH TO MARS

33.447 GAL 4.45 AZL 91.73 HCA 83.04 9MA 210.99 ECC ,28g93 INC 1.7256 Vt 29.335

25.587 GAP 16.82 AZP 90.21TAL 19.99 TAP 103.03 RCA 149.82 APO 272.17 V2 26.485

59.84 ZAP 164.17 ETS 190.82 ZAE 166.42 ETE 1,88 ZAC 95.91 ETC 279.26 LVI -17,13

DLA -27.11RAL 324.14 RAD 6644.0 VEL 11.946 PTH 6.95 VHP 7.449 DPA -17.39 RAP 329.94 ECC 1.3738

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2604.52 -12,58 70.94 183,81 156.27 14 18 22 1604.5 5.76 55.12

2401.22 -6.78 58.13 189.52 129.83 15 31 24 1401.2 9.33 40.18

2108,47 -.57 39.06 193.9g 124.15 17 G 5 1108.5 13.19 19.27

1718.41 5.44 13.18 197.71 119.40 19 4 12 718.4 17.01 351.79

1339.97 8.81 347.16 199.53 116.98 20 55 14 340.0 19.16 324.92

1192.88 5.44 534.55 197.71 119.40 21 58 18 192.9 17.01 315.15

1155.29 -.57 327.98 193.99 |24,15 21 49 59 155.3 13.19 308.18

NED-COURSE EXECUTION ACCURACY

SGT 829.| 5GR 619.5 503 175.8

RRT -.0714 RRF ,1016 RTF "._.Sl

$GB 1035.0 R23 ".0194 R13 .5196

5GI 831.7 5G2 816.0 THA 173.21

LAUNCH DATE JUN 10 1971

HELIOCENTRIC CONIC

RL 151.88 LAL ,00 LOL 258,42 VL

RP 206.81 LAP -1.?0 LOP 342.79 VP

RC 70.455 GL "12.24 GP "3.07 ZAL

PLANETOCENTRIC CONIC

C3 21.772 VHL 4.666

LNCH AZNTH LNCH TIME

50.00 13 34 2

60.00 14 51 3

70.00 16 31 36

80.00 t8 38 22

90.OO 20 38 55

100.00 21 21 14

110,00 21 31 3

DIFFERENTIAL CCRRECTION8

TDE -.1448 TRA -.8346 TC3 .384? OAU ,1125

ROE -.4??6 RRA .1517 RC3 .036? FAU .05?7?

FDE -.2206 FRA .2177 FC3-2.2970 B�P g8!

BD[ .4989 9RA .558g 0C5 ,3064 FSP 253

O_BIT DETERNIHATION ACCURACY

8T 14.1SR 2g.3 33 8.5

CRT .5434 CR| -.9440 Cl! -.$u71

L$A 31.4 NSA 11.6 $8A t,7

ELI 30.4 EL2 11,4 ALF ?2.78

FLIGHT TIN( 102,00 ARRIVAL DATE 8[P 20 1971

O]�TANCE 259,205 EARTH TO NAR$

33.337 GAL 4,45 AZL 81.TI HCA 84,31 8HA 208,5T ECC .26189 INC 1.7055'¥1 29.356

28.438 GAP 16.37 AZP 90.17 TAL 20.41 TAP 104,72 RCA 149.?8 APO 267.3? V2 28.480

$9.29 ZAP 162,96 [T8 190.50 ZAE 166.62 ET£ .82 ZAC 05.82 £TC 279.27 LVi -17.06

DLA "2?.3? RAL 323.58 RAD 6643.6 YEL 11.907 PTH G.91 VHP 7.198 DPA -17.46 RAP 350.02 ECC t.3563

L-] TINS INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIHE PO C8T TIN [NJ 2 LAT INJ 2 LONG

2588.53 -!1.79 ?0.23 182.81 136,44 14 17 11 1588.5 6.58 $4.44

2383.69 -8.00 57.28 188,31 129.95 15 30 46 1383.7 10.08 39.32

2087.9? ,21 38,00 193.00 124,15 17 6 24 1088.0 13.92 18.13

1691.14 6.35 11.67 198.79 119.24 19 6 33 6g1.1 17.76 380.14

1302.43 9.96 345,01 198,72 116.60 21 0 3T 502.4 20.07 322.$4

1185.61 6.35 333.04 196,79 119.24 21 40 40 165.6 17.78 3tl.50

1134.79 ,21 326,gl 1g3.00 124,15 21 49 58 134.8 13.92 307.05

MID-COURSE EXECUTION ACCURACY CNO|T DETERMINATION ACCURACY

8GT 840,g 5_q R23.8 803 [88.5 6T 14.2 SR 29,5 86 9.1

RRT -,0?42 RRF .lOg2 RTF ".$147 CRT .5368 CRS -.9527 CST -.3278

$GB [047.0 R23 -.0285 R13 ,5189 LSA 31.8 MSA !t.9 SSA 1.8

SG! 845.7 $02 620,0 THA 173.12 ELI 30.6 £L2 11,5 ALF ?3,02

i812



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUM 10 SSYS

HELIQCENTRIC CONIC

RL 292.88 LAL .OO

RP 801.87 LAP "1.68

RC 71.818 6L -12.30

PLANETOCENTRIC CONIC

C3 20.81R VHL 4.S?3

LNCN AZNTM LN(M TINE

50.00 11 33 4

60.00 14 SO 3?

?O.OO 16 3R 10

SO.OO 18 41 8

90.00 20 43 34

tDO.O0 21 24 0

110.00 21 31 36

FLIGHT TIN[ IO4,O0

DIITANCE 218.87l

4.44 AZL $1.66 NCA

ARRIVAL OAT[ IEP tl 1871

EARTH TO RAIl

tOQ.|7 ECC .|?442 INC 1.8854 VI

V2

LVI

LOL 258.40 VL 08.83l GAL 00, S8 IRA 89.339

LOP 344.01 VP 29.290 GAP 1|. 90 AZP SO.10 TAL 80.04 TAP 104.41 RCA 149.74 APO 283.00 28.4?4

GP "$,16 ZAL 50.?6 ZAP 161,73 [TS lOR.IS ZA[ [06,69 [T[ 3|6.90 ZAC 95.70 [YC 279.27 "14,88

DLA "27,61 RAL 310,02 lAD 6943.2 VEL 11.871 PTH 4.89 VHP l,tSl DPA -17.$3 RAP 330.08 ECC 1.3442

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TINE PO CIT TIN INJ 2 LAT INJ 2 LONG

RST3.46 -11.05 61.58 181,85 t36.58 14 15 91 t$13.5 ?.33 53.80

2367.15 -S.2T 56,49 197.34 130.0! 15 30 4 1367.1 10,78 38.60

2068,56 ,95 36.98 192,04 124,14 17 6 39 1068.6 14.11 I?.OS

1864.76 T.23 10.20 199,90 119.05 19 6 53 684.8 18.52 348.52

1263.51 11.14 342.76 197.98 116.[6 21 6 38 263.5 20,97 320.04

1139.23 ?.23 331.5? 195.90 119.05 21 43 O [38.2 18,52 309.89

1115.38 .95 325.90 192.04 124.14 21 50 11 115.4 14,61 303.9l

DIFFERENT IAL CORRECTIOttS

TOE -.1396 TRA -.5277 TC3 .4047 BAU .1139

RD£ -.4718 RRA .1481RC3 .0330 FAU .06080

FOE -.2408 FNA .2134 FC3-2.3187 BSP 1014

BDE .4920 BRA .5481 8C3 .4061FSP 2?5

MID-COURSE EXECUTION ACCURACY QRBIT DETERMINATION ACCURACY

8GT 8S1.0 3GR 627.8 $63 202.3 8T 14.2 8R 29.? 88 9.?

RRT -.0779 RRF .1174 RTF -,5152 CRT .5288 CR3 -.9592 CST -.3440

$GB tOS?,S R23 -.0307 R13 .5201 LSA 32.1 NSA 12.0 SSA 1.9

$61 854+0 362 623.6 THA IT2.95 ELI 30.8 EL2 11.6 ALF 73.3T

LAUNCH DATE JUN 10 1971 FLI_flT TIN[ 106.00 ARRIVAL DATE 8£F 24 1971

HELIOCENTRIC CCNIC

RL 151.88 LAL .DO

RP 206.93 LAP -[.66

RC 73.228 6L -12.36

PLANETOCENTRIC CONIC

C3 20.136 VHL 4.48?

LNCH AZMTH LNCH TINE

50.00 13 32 3

60.00 14 30 8

TO.DO 16 32 36

80.00 18 43 91

90.00 20 53 14

100.00 21 26 43

110.00 21 32 3

DISTANCE 266.914 EARTH TO MARS

LOL 258.49 VL 33.140 6AL 4.44 AZL 91.67 HCA 86.84 8MA 204.36 ECC .26749 INC 1.6653 Vl 29.335

LOP 345.33 VP 25.165 GAP 15.50 AZP 90.09 TAL 21.25 TAP 106,09 RCA 149.70 APO 259.03 V2 26.466

GP -3.25 ZAL 96.24 ZAP 160.47 ET3 189.44 ZAE 167.23 [TE 358.82 ZAC 95.43 £TC 279.27 LVI -16.89

DLA -27.83 RAL 322.4? RAD 6642.9 VEL 11.838 PTH 6.86 VHP 6. 727 DPA -17.62 RAP 330.12 ECC 1.3314

L-[ TIME IN[ LAT IN[ LONG IN[ RT ARC IN[ AZMTH IN[ TIN£ PO CST TIM IN[ 2 LAT IN[ 2 LONG

2599.31 -10.35 18.96 180.92 136.70 14 14 42 1559.3 8.04 53.20

2351.61 -4.59 55.74 [86.40 130.08 15 28 19 1351.6 11.46 37.73

2050.25 1.65 38.03 191.12 124.12 17 6 47 1050.2 15.25 18.02

1639.34 8.06 8.78 195.06 118.85 19 [1 11 639.3 19.21 346.93

1222.08 12.37 340.34 [97.31 115.63 21 13 37 222.1 21.88 317.35

1113.81 8,06 330.15 195.06 118.95 21 45 17 113.8 19.21 308.32

/097.07 1.63 324.94 191,12 [24.12 2[ 50 20 97.1 15.25 304.94

DIFFERENTIAL CORRECTIONS

TDE -.1351 TRA -.5205 TC3 .4238 |AU .[143

RDE -.4663 RRA .1446 RE3 .0285 FAU °OI4O2

FDE -.2619 FRA ,2120 FC3-2.7523 |8P 1041

DOE .4854 BRA .5402 BC3 .4246 FIP 298

MID-COURSE EXECUTION ACCURACY

3GT 859.7 3GR 631.4 363 217.0

RRT -.0819 RRF .[260 RTF -.5149

96B 1099.7 R23 -.0359 R13 ,3205

$G1 853.0 362 626.9 THA 172,98

LAUNCH DATE JUN 10 1971 FLIGHT TIN( 108.00

HELIO¢ENTRIC CONIC

RL 151.88 LAL .OO LOL 258.49 VL

RP 20?.00 LAP -1.64 LOP 346.80 VP

RC 74.683 GL -12.40 GP "3.35 ZAL

PLANETOCENTRIC CONIC

C3 19.424 VHL 4.407

DISTANCE 270.359

33.05[ 6AL 4.43 AZL 91.65 HCA 88.11 9NA

25,039 GAP [3,09 AZP 90,03 TAL 21,69 TAP

37.73 ZAP 159.18 ET3 189.08 ZAE 167.64 ETE

DLA -28.04 RAL 321.93 RAD 6642.6 VEL 11.808 PTH 6.83 VHP

LNCH AZMTH LNCH TIN( L-I TIME

50.00 13 30 59 2948.07

60.00 14 49 34 2337.07

TO.DO ls 32 36 2033.Dt

80.00 18 46 29 1614.94

90.00 ES 2 49 1173.44

100.00 21 29 21 1089.41

110.00 21 32 23 1079.88

DIFFERENTIAL CCRRECTION8

TDC -.1305 TRA -.5131

ROE ".4il1RRA .1412

FOE -.2841FRA .2085

IDC .4792 6RA .5322

LAUNCH DATE JUN 10 1971

HELIOCENTR|C CONIC

RL I91.88 LAL .DO

RP 207.08 LAP -1.63

IN[ LAT IN[ LONG IN[ RT ARC IN[ AZMTH

-9.69 88.39 180.03 136.81

-3.93 55.04 185.50 130.14 15

2.31 33.13 190.23 124.09 17

8.86 7.41 194.24 118.63 19

13.73 357,39 196.75 [14,97 21

8,96 328.78 194.24 118.65 21

2.31 324.05 190.23 124.09 2t

NID-COURSE EXECUTION ACCURACY

TC3 .4417 BAU .1149 5GT 866.9 SGR 934.8 SG3 232.5

RC3 .0232 FAU .06741 RRT -.0864 RRF ,1352 RTF -._,45

FC3-3.0045 63P [059 SGB 1074.5 R23 -.0411 RI3 ,5209

9C3 .4423 FSP 323 3GI $70.6 362 629.8 THA 172.37

FLIGHT TIRE IlO.OO

OISTANC[ 274.164

LOL 250.49 Vb 52,998 GAL 4.43 AZL 91.63 HCA 09,3? SNA

LOP 34?.86 VP 24.920 GAP 14.47 kip 90.02 TAL 22.01 TAP

RC 71.i8O 6L -12.43

PLANETOCENTRIC CONIC

C3 18.?72 VHL 4.333

LNCH AZMTH LNCH TIME

SO.DO 13 2g 54

60.00 14 48 56

YO.OO 16 33 9

SO.DO 18 49 0

go.00 21 17 42

100.00 21 31 52

110.00 21 32 35

DIFFERENTIAL CORRECTIONS

TD[ -.1263 TRA -.5061 TC3 .49?8 |AU .1130

ROE ".4561 RRA .1380 RE3 .016g FAU ,07102

FDE -.3074 FRA .2048 FC3-3.2732 B8P 1073

BDE .4783 ERA .5246 RC3 .4582 FSP 351

6P -3.45 ZAL 57,24 ZAP 157,87 [T9 188.73 ZAE 198.[2 ETE

DLA -28.22 RAL 32[.40 RAD 9642.3 VEL 11.781 PTH 6.81 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

2533.73 -9.08 67.86 179.17 136.9[ 14 12 8

232_.52 -3.36 54.39 184.63 130.18 15 27 39

2017.02 2.92 34,29 189.38 124.04 17 6 46

1591.65 9.62 6.09 193.46 [18.40 19 15 32

1112.01 15.52 333.?9 196.43 113.94 21 36 14

1068.12 9.62 327.46 193.46 118.40 21 49 38

1063.84 2.92 323.21 189.38 124.04 21 50 19

HID-COURSE EXECUTION ACCURACY

SGT 873.0 SGR 838.0 SG3 249.1

RRT -.0912 RRF .1492 RTF -.3130

SGB 1081.3 R23 -.0488 RI3 .5203

8G1 877.1SG2 632.4 THA 172.02

ORBIT DETERMINATION ACCURACY

ST 14.2 SR 29.9 38 10.3

CRT .5208 CR3 -.9646 CST -.3583

LIA 32.5 MSA 12,0 8SA 1.8

ELi 3[.0 EL2 1[.7 ALF 73.73

ARRIVAL DATE $EP 26 1971

EARTH TO MARS

202.50 ECC ,26105 INC 1.6454 Vl 29.335

[09,?? RCA 149.66 APO 2SS.4D V2 25,458

397.64 ZAC 95,54 ETC 27g.2T LVl -16.?g

8.301 DPA -1T.72 RAP 330.13 ECC 1,319T

INJ TIME PO C8T TIN [NJ 2 LAT INJ 2 LONG

14 13 26 1546.1 8.70 52.63

28 31 1337.1 12.08 3?.00

6 49 1033.1 15.85 15.05

13 24 814,9 lg.86 345.43

22 21 175,4 22.85 314.27

47 30 89.4 19_86 308.80

50 22 7g.9 15,85 303.93

ORBIT OETERMINATION ACCURACY

ST 14,2 SR 3D.I Sl 10.9

CRT .$1ZS CRI -.9690 C$! -.)TO5

LIA 32,8 NSA 12.1SSA 2.0

ELI 31.1 EL2 1_.8 ALF T4.12

ARRIVAL DATE $EP 28 1971

EARTH TO MAR9

200.15 ECC ,2550? INC !.9236 Vl 21.531

11[.43 RCA 149.62 APO 232.08 V2 2t,441

356,33 ZAC 93.49 [TC 27g,28 LVl -18.81

6,295 DPA -17.93 RAP 330.12 ECC 1.3089

PO C8T TIN IN[ 2 LAT IN[ 2 LONG

1533.? 9.31 52.10

1323.5 12.66 36.32

1017,0 16.41 14,13

$81.6 20.46 343.97

112.0 24.06 310.02

98.1 20.46 309.34

63.8 16.41 303,06

ONRIT DETERMINATION ACCURACY

9T 14.1 8R 3D.3 $8 11.S

CRT .5048 CR8 -.9725 CST -.3814

LGA 33.2 NSA 12.1 SSA 2,1

ELI 31,3 EL2 11.8 ALF ?4.48
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM |O |DTI

HELIOCENTRIC COMIC

RL 151,11 LAL .00

RP 807.1T LAP "|.ll

RC TT.TII if. -12.48

PLANI[TOCENTRIC CONIC

C3 18.175 VML 4.R63

LNCH AZNTH LNCH TIN]

8D.OD 13 28 48

60.00 14 48 14

TO.GO 16 53 15

60.00 18 51 23

6T.34 21 8 SO

100.00 21 3, 15

110.00 21 32 41

FLIGHT TII_ lit,DO ARRIVAL DATE lEP ]0 1iT1

DISTANCE 278.007 EARTH YO NARD

LOL Ill,At VL 32.89I GAL 4.43 AZL D|.II HCA 90.14 IRA 119,31ECC .[4i82 IiC I.tOSl VI 2R,)18

LOP 348,1[ VP 24,807 GAP t4,28 kZP 69.98 TAL [2.44 TAP ItS.OR RCA 149.|2 APO 249.0S V2 20,438

GP "3.56 ZAL SR.TT ZAP lit. S3 ETS 188.48 ZAE 168.16 ETE $84.28 ZAC 91.31 ETC 279.24 LVI -18.51

DLA -28.39 RAL 320.R9 RAD SS4[,O VEL II.?S6 PTH I,/S VHP S,08O DPA "IT.RS RAP 350.08 ECC 1.2991

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

8882.27 -8.81 IT.37 178.36 138.99 14 lO 50 1812.3 8.86 51.61

2310.94 -2.81 S3,79 183.81 130,22 IS 28 45 1310.9 13.19 3S.88

2002.13 3.49 33.51 t68,56 IE4.ÙD IT e 37 1002.| 16.92 13.28

1569.56 10.33 4.84 192.71 118.17 Ig I? 82 569.6 21.03 342.S7

1126.53 17.15 335,59 196.07 112.98 21 27 37 126.5 25.14 511.39

1044.05 10.33 826.21 192.71 118.17 21 S] 39 44.0 21.03 303.94

1048.95 3.49 322.43 188.56 124.00 21 50 10 49.0 16.92 302.20

DIFFERENT IAL CCRRECTION6

TOE -.1223 TRA -.4987 TC3 .4723 BAU .!148

RD[ -.4515 RRA .1349 RC3 .009T FAU .07484

FOE -.3317 FNA .1996 FCS-3.5646 18P 1080

GO[ .467T BRA .5167 BC3 .4724 FSP 379

LAUNCH DATE JUN 10 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTIO_ ACCURACY ORBIT DETERMINATION ACCURACY

8GT 877.4 8GR 640.9 SG3 266.T ST 14.1SR 30.5 69 12.2

RRT -.0960 RRF .1558 RTF -.5106 CRT .4981 CRS -.9754 CST -.3919

886 1086.5 R25 -.0529 R15 .5191 LSA 33.6 MSA 12.1 8SA 2.1

881 881.9 SG2 634.6 THA 171.65 ELI 31.4 EL2 11.9 ALF 74.83

FLIGHT TIM£ 114.00

DISTANCE 281.883

ARRIVAL DATE OCT 2 1971

EARTH TO HARS

RL 151.88 LAL .OO

RP 207.26 LAP -1.§0

RC 79.293 GL -12.45

PLANETOCENTRIC CONIC

C3 17.828 VHL 4.199

LNCH AZHTH LNCH TIME

50.00 13 2T 40

GO.DO 14 47 29

70.00 16 33 13

80.00 18 53 35

85.94 20 55 14

100.00 21 36 27

110.00 21 32 39

LOL 288.49 VI.

LOP 350.39 YP

GP -3.6T 2AL

32.819 GAL 4.42 AZL 91.59 HCA 91.90 6HA 197.91 ECC .24437 INC 1.5858 Vl 29.335

24.699 GAP 13.89 AZP 89.95 TAL 22.82 TAP 114.71 RCA 149.54 APO 246.27 V2 26.428

56.32 ZAP 155.16 ET8 ]88.17 ZAE 169.26 ETE 333.19 ZAC 95.26 ETC 2T9.22 LVI -16.43

DLA -28.55 RAL $20.40 RAD 6641.8 VEL 1].753 PTH 6.76 VHP 5,894 DPA -18.09 RAP 330.02 ECC 1.2901

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2511.67 -7.98 66.92 177.58 137.06 14 9 32 1511.T 10.40 51.15

2299.34 -2.50 53.25 183.01 130.25 15 25 48 1299.3 13.68 35.10

1968.40 4.01 $2.79 187.78 123.93 17 6 21 968.4 17.39 12.49

1548.79 ll.O0 3.66 192.00 117.93 19 19 24 548.8 21.$4 341.24

1157.10 17.42 537.95 195.15 112.97 21 14 52 157.1 25.39 313.69

1023.26 11.00 325.03 192.00 117.93 21 53 30 23.3 21.54 302.61

1035.22 4.01 321,71 187.78 123.95 21 49 54 35.2 17.39 301.41

_';;=E_ENTIAL CCRRECTIONS

,_ -.1188 TRA -.4919 TC3 .4838 DAU .1140

_i_ -..17u R;_ .1320 RC3 .0014 FAU .07888

U_ -.356T Fk_ .1946 FC3-3.8738 BlIP 1085

3DE .4625 BRA .5093 Bc_ .4888 FSP 410

LAUNCH DATE JUh 10 1971

HELIC_ENTRZC C_qIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 880.5 SIR 643.6 SG3 203.4 ST 14.1 3R 30.T 68 12.9

RRT -.1011 RRF .1670 RTF -.5067 CRT .4922 CRS -.9T?? CST -.4016

SGB 1090.6 R23 ".0596 R13 .5164 LSA 33.9 NSA 12.1 38A 2.2

SGI 885.5 802 656.6 THA 171.20 ELI 51.6 EL2 11.9 ALF 75.13

FLIGHT TIME 116.00 ARRIVAL DATE OCT 4 1971

DISTANCE 265.790 EARTH TO MARl

;_L 151.68 LAL .00 LOL 256.49 VL 32.752 GAL 4.42

RP 207.37 LAP -1.56 LOP 351,69 VP 24.587 GAP 13.51

_c 80.909 GL -12.45 GP -5.T6 ZAL 55.88 ZAP 153.76

-I__.CITOCENTRIC CONIC

:;_ .7.12_ VHL 4.138 DLA -91,68 RAL 319.93 RAD 6641.5

LNCIi AZMTIt LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 13 26 31 2501.91 -?.49 66.50

60.00 14 46 41 2288.68 -1.83 52.72

70.00 16 33 3 1975,84 4.49 32.13

80.00 18 55 35 1529.46 !].81 2.55

85.02 20 45 48 1174.89 17.68 339.3?

100.00 21 38 26 1003.93 11,81 323.92

llo.o0 21 32 29 1022.65 4.49 321.05

AZL 91.57 HCA 93.16 9MA 196.62 ECC .83959 IN¢ 1.5659 Vl 29.333

AZP 89.91 TAb 23.17 TAP 118.35 RCA 149.51 APO 243.72 V2 26.415

ET5 187,92 ZAE 169,93 ETE 351.25 ZAC 95.1T ETC 279.19 LVI -16.26

VEL 11.711 PTH 6.74 VHP 5.707 DPA -18.25 RA_ 329.93 ECC 1.2818

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

176.83 137.12 14 8 13 1501.9 10.89 50.73

182.26 130.27 15 24 49 1288.7 14.I3 34.55

187.03 123.89 17 5 59 975.8 1T._1 11.77

191.31 117.70 19 21 4 529.8 22.0! 340.00

194.28 112.96 21 5 25 174.9 25.61 315.06

191.31 117.70 21 55 10 3.9 22.01 301.37

187.05 123.89 21 49 32 22.7 17.81 300.68

DIFFERENTIAL C(_RECTION3

TDE -.1161TRA -.4854 TC3 .4919 RAU ,1126

ROE ".4428 RRA .1292 RC3 ",DOTR FAU ,0|313

FOE -.3631FRA .1895 FCS'4,EO[8 |RP 108S

8DE .4576 IRA .5023 6C8 .4920 FSP 443

LAUNCH DATE JUN 10 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 882.4 3GR 941.1 583 305.I ST 14.0 3R 30.8 $S 13.5

RflT -.lOST RflF .1792 RTF -,_06 CRT .4886 CRI ",9795 Cil -.41ZZ

8GR 1093.6 R23 -,0R80 R13 ,5119 LSA 54.5 MBA 12.1 83A 2.5

581 887,9 582 838,5 TNA 170.77 ELI 31.7 EL2 1].9 ALF 75.33

FLIGHT TIN] lIB,DO ARRIVAL DATE OCT 6 1971

DISTANCE 269.724 EARTH TO NAR8

flL 181.88 LAL .00 LOL 238.41 VL

RP 207.48 LAP -1.84 LOP 38|,11VP

RC 82.560 6L -12.44 GP -3,60 ZAL

PLANETOCENTRIC CONIC

C3 16.661VHL 4.088

LHCH AZMTH LklCH TIME

SO.DO 18 25 12

60.00 14 45 49

T0.00 16 32 48

80.00 ll S7 18

84.34 tO 88 28

100.00 21 40 10

110.00 21 32 12

DIFFERENTIAL COIRECTION8

TD[ -,1131 TRA -.4T92 TO3 ,41)4_1AU ,1101

ROE -.438? RRA .1265 RC3 -,018_ FAU .08T10

FOE -,4101FllA .1828 FCS-4,R21918P I061

ROE .4532 ImA .4g59 BC$ .4168 FIP 4TI

32.889 GAL 4,41 AZL 91.SS HCA 94,42 8MA 19|.43 [CC .23516 INC 1.5480 Vl 2R.335

R4,SDD GAP ]3,14 AZP 88.82 TAL 23,Sl TAP 1]?,93 RCA 149,48 APO 241,38 V2 26.402

35.49 ZAP ]52.33 ET8 ]87,8R ZAE IT0,63 IT[ 348.90 ZAC g$.08 ETC 27g.16 LVl -16.13

DLA -tI.T1 IAL 318.42 RAD 1641,3 VEL 11.692 PT_ 1.73 VHP 5,52? OPA -18.42 RAP 329.60 ECC 1.2Y42

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH ]NJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

1411.11 -?.08 11.12 176.13 137.18 14 6 55 1493.0 11.33 50.34

2171.91 -I.40 82.26 181.54 ]30.28 IS 25 48 1278,D 14,54 34,06

1114.48 4,RE 31.53 188.3] 123.$4 17 5 30 R64.4 18.19 II.ID

IB11.?0 I1.1/ 1.$3 190.65 117.48 19 22 3D 511.? 82.44 538.89

1181.51 ITogl 840.33 193,44 112.93 [D 58 14 181.5 25.61 315.98

1174.11 It,I/ $D0.61 190,85 ]17.48 25 24 44 SIT4.2 22,44 278.13

!011.11 4.92 3ED,4S 181.31 123,84 21 49 5 11.2 18.19 300.02

NID-COUR6E EXECUTICtl ACCURACY ORBIT DETERMINATION ACCURACY

8GT 882.4 8GR 641.4 SG3 325,9 8T 14.0 8R 30.9 SS 14.2

RRT -.1104 RRF .1919 RTF -,4921 CRT .4860 CR6 -,g809 CRT -.4231

$88 1095.1 R23 -,0771 R13 .5054 LRA 34,T NRA 12.1 36A 2.4

8G1 868.6 682 140.0 THA 170.2R ELI 31,8 EL2 11.9 ALF 78.50
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN 10 till

N[LIOCENTNIC C_NIC

RL 151.8R LAL .00

RP RO?oGO LAP "|.58

RC 04.24? GL "tto4t

FLMIETO¢ENTRIC E¢_ltC

C3 11.234 VHL 4.020

LNCN AZMTN LNCH TIRE

50,90 13 E4 13

80.Og 14 44 55

70,00 le 32 2t

80.90 16 58 43

83.83 20 52 39

tOO,gO 21 At SS

ttO.Og 21 31 47

L_. tSR.40 VL

LOP 354.17 VP e4.407 GAP 1E,?8 AZP OR.IS TAL 23.85 TAP 119.ll RCA t4R,4S APO 239.25 V2 29.388

GP "4.03 _AL 55.11 ZAP IS0.88 ET8 187,45 ZAE I?|.42 ET[ S4G.D| ZAC R4.19 ETC 279.12 Lvl -IS.R8

OLA "28.8R RAL $19,07 RAD 6e41.1 VEL 11.674 PTH R.?| VHP S.$DS DPA "18.61 RAP 329,85 ECC I.ZiTR

L-! TIRE INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIRE PO CIT TIN INJ 2 LAT INJ 2 LONG

2484.00 "6.84 SS,?T t75.41 |3?.22 14 S 38 14R4.8 11.73 49,98

2270.14 *I.Ol 51,04 100.85 130.29 IS 22 45 1270,1 14,91 33.G0

1954.1? S.31 30,99 185.82 123.79 17 4 SS 954.2 18.54 tO.SO

1495,89 t2.67 .61 190001 117o28 19 23 38 495,7 22.81 337.81

1193.91 18.15 340.9T 192.68 112.89 20 52 33 193.9 25.99 318.55

6258.80 12.6? 2gg,6s 190.91 t17,26 23 25 53 5258.2 22.01 27T.08

1000.99 5.31 31R.91 185,62 123.?9 21 48 28 1,0 18.54 289.42

FLIGHT TIN( 120.00 ARRIVAL DATE OCT I lOTS

OIITANC2 293.104 EARTH TO MAN8

38,831GAL 4.41AZL 91,53 HCA RS,|R 8MA 194,33 ECC .83105 INC 1,5280 Vl 2R,3SS

DIFFERENTIAL C_RECTI_48

TOE *.t122 TRA -.4739 TC3 .497| |AU ,108|

ROE -.4348 RRA .1238 RC3 -,02go FAU .09236

FgE -.4389 FRA ,|769 FE3-4,9253 BSP 107|

BOG ,4490 BOA .4894 OCS .4980 FSP 515

HID-COURSE EXECUTION ACCURACY CIIBIT DETERMINATION ACEURACY

SOT 8RI,7 8GR GSO.? SG3 348,0 ST t4,0 GR 5t.1 88 14.8

ROT -.114T RRF .2055 RTF -,4820 COT ,4556 COS -,9820 CIT -.4345

868 tOgS,8 R23 -,O8?g RI3 .4974 LSA 35.t NSA tZ.l 8SA 2.4

661 888.4 SG2 64|.5 THA 169,80 ELI 31,9 EL2 11.9 ALF 75.56

LAUNCH gATE JIJN tO tg?t FLIGHT TIME t22.00

HELIOCENTRIC CCNIC

RL 151.88 LIL .00

NP 207.73 LAP -t,SO

RC 85.969 GL "12.39

PLANETOCENTRIC CON;C

C3 15.839 VHL 5.980

LNCN AZMTH LNCH TIME

50.90 13 25 5

60.00 14 45 58

To.go 16 31 48

GO*gO 18 59 46

83.45 20 27 57

lOg.go 21 42 37

!10.00 21 51 15

ARRIVAL DATE OCT 10 tg?l

DISTANCE 297.668 EARTH TO MARS

LOL 258.49 VL 32.578 GAL 4,40 AZL 91.Sl MCA 96.94 8NA 193.36 ECC .22723 INC 1.5060 Vt 29.33S

LOP 355.43 VP 24,319 GAP 12.43 AZP 89.82 TAL 24,13 TAP 121.D6 RCA 149.A2 APO 237.29 V2 26.373

GP -4,16 ZAL 54.?5 ZAP 149.38 ET$ 167.24 ZAE 172.23 ETE 342.49 ZAC 94,90 ETC 2?9,97 LVI -15,78

DLA -28.97 RAL 318.67 RAD 6640.9 VEL 11.657 PTH 6.69 VHP 5.191 DPA -18.81 RAP 32g.47 ECC 1.2697

L-I TIME [HI LAT INJ LONG IN4 RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT 1HI 2 LONG

2477.41 -6.27 85.46 174.85 137.26 14 4 22 1477.4 12.10 49.66

2262.21 -.66 51.46 180.20 130.50 15 21 41 1262.2 15.24 33.19

1945.05 5,65 30,51 184,97 123,74 17 4 13 945.1 18.84 9.g?

1481.57 13.11 359.79 189.39 117.07 19 24 27 481.6 23.13 336.88

1198,38 18.32 341.38 191,91 112.84 20 47 55 198,4 26.14 316.92

6244.08 13,11 299.06 189.39 117.07 23 26 42 5244.1 23,13 276.16

6279.91 5.65 297.34 154.97 123.74 23 15 54 52?9.9 18.84 276.79

gIFFERENTIAL CORRECT|QNS RIO-COURSE EXECUTION ACCURACY

TOE -.1112 TRA -,4680 TC3 .492R BAU ,ID4B 8GT 879.0 3GR 652.8 $63 371.1

ROE -.4319 RRA .|21S Re3 -.0427 FAU ,09730 ROT -.1184 RRF .8200 RTF -.4685

FOE -.4671 PRA ,|702 PCS-5.SI8S BSP IOSg $68 1094.9 R23 -.1005 R13 ,4866

OOE .4481 BOA .4836 8C3 .4947 FSP 554 96| 886.3 SG2 642,9 TMA 169.29

LAUNCH DATE JUN 10 19?1 FLIGHT TIM(: |24,00

NELIOCENTRIC C(_llC DISTANCE 301,673

RL 151.88 LAL .DO LOL 258.4R VL 32,528 GAL 4.39 AZL 91.49 HCA g8,19 8HA

RP 207,88 LAP -1.47 LOP 356,68 VP 24.234 GAP 12.09 AZP 89.79 TAL 24.4! TAP

RC 8T.725 GL -12.35 GP -4.29 ZAL 54.43 ZAP 147.86 ETS 187,05 ZAE IT3,0& ETE

PLANETOCENTRIC CONIC

C3 15.473 VHL 3.934 gLA -29,03 RAL 318.30 HAD 6640,8 VEL 11,641 PTH 6,68 VHP

LNCH AZNTH LNCH TIN( L-| TIME INJ LAT INJ LONG INJ RT AlE INJ AZNTN INJ TIME

50.90 13 21 56 2470.74 -5.94 6S.18 174.23 137.29 14 3 ?

80.OO 14 42 59 2255,13 -.35 $1,12 179,59 130,30 L5 20 35

7O,OO 16 31 8 1937.08 5.96 30.09 184,54 123,69 17 3 25

80.00 19 O 23 1469.51 t3.48 359.09 188.80 116.89 19 24 52

85.18 20 24 12 t200.48 |8,50 341.61 lSl,2t 112.78 20 4A 12

100.00 21 43 15 8232.02 13.48 2R8.36 188.80 116.89 23 27 7

!!0.00 21 SO 34 8271.92 5.96 296.92 184.34 123.69 23 |S G

DIFFERENTIAL CCIRRECTION5 MID-COURSE EXECUTION ACCURACY

TD( -.1109 TRA -.4630 TC3 ,4542 BAU ,IOOR SOT 875.2 $GR R54,9 353 395,5

ROE -.4274 RRA .1192 RE3 -.OSG| FAU ,10250 RRT -,1212 RRF .2352 RTF -,_v24

FOE -.4960 FRA .1638 FC3-5,7347 8SP !041 358 10g3.1 R23 -.liSt RI3 .4737

ROE .4415 ERA ,4781 6C3 .4575 FOP 59? SOl 883.0 3G2 644.3 THA tGR,IO

LAUNCH OATE JUN 10 19?1 PLIGHT TIME 126,00

HELIOCENTRIC CONIC

RL 151.88 LAL .OO

RP 298.01 LAP -1.43

RC 69.514 GL -12.30

PLANETOCENTRIC CONIC

C3 15,134 VML 3.890

LNCN AZNTH LNCH TINE

SO.Q0 13 20 49

80.00 14 41 59

TO.gO 18 3g 20

80.00 tgg 32

82.87 20 21 20

lgo.gg 21 43 24

110.00 21 29 47

DISTANCE 305.697

LOt. 2S8,49 VL 32.481 GAL 4,38 AZL 91.47 HCA 99,44 IRA

LOP 35?,94 VP 24.154 GAP It.TO AZP 89.76 TAb 24,6T TAP

GP -4.43 ZAL 54.13 ZAP 146.30 ETS 186.03 ZAE 178.90 ETE

ORBIT OETERNINAT[ON ACCURACY

ST 14.1 SR 31.2 38 15.5

COT .4872 COG -,9028 CST -.4471

LGA 35.4 NSA 12.1 ISA 2.5

ELI 32.g EL2 11.9 ALP TS,SS

ARRIVAL DATE OCT 12 1971

EARTH TO MAR8

1GO.d4 (CC ,22389 INC t.485g Vt 29.335

122,80 RCA 149.38 APO 235.49 V2 26.357

337,89 ZkC g4,lt ETC 279,02 LVI -15.59

5.033 DPA -19.03 RAP 328.25 ECC 1.2547

PO CIT TIN INJ 2 LAT |NJ 2 LONG

t4?O,? 12,42 49,36

1255.1 15,53 32.83

937.1 19.10 9.50

469.5 25.40 336.0g

20g,S 26.26 31Y.!1

5232.0 23.40 275.37

5271.9 19.10 2?6.32

ORBIT DETERMINATION ACCURACY

ST 14.1 8R 31,S 59 18.1

COT .4914 COS ".9834 C81 -,4608

LSA 35.8 NSA 12.1 $SA 2.5

ELI 32.2 EL2 12.0 ALP ?S.4S

ARRIVAL DATE OCT 14 1971

EARTH TO NAN8

191.81 ECC ,22042 INC 1.4651 VI 29.335

124.11 RCA 149.37 APO 233.84 V2 25.340

351,?7 ZAC 94.72 ETC 278.86 LVI -IS.Sg

DLA -29,D? RAL 317.g? RAO 6640oS VEL !1,827 PTH G.G? VHP 4,R83 DPA -19.25 RAP 329.0D ECC 1.2491

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIN[ FO CST TIM INJ 2 LAT INJ 2 LONG

2464,?9 *S,64 84.93 I73,68 13?.52 14 I 54 1464,R 12.72 4R,IO

2245,85 -.08 50.82 l?g.01 130.30 tS 19 28 1248.9 15.?g 32oS0

1g30.16 6.22 29.73 183,75 123.65 17 2 31 930.2 !g.35 9,09

1459,63 13.79 358.$1 L88,22 116,75 tg 24 52 45g.6 23.82 335,44

1200,35 18.GG 341.67 190,55 1|2.7! 20 41 20 200.3 26.3V 317,13

6222.14 13,?g 29?.78 188.22 116,75 23 2? 6 5222,1 23,62 274,71

6265.02 G,22 296.55 183,?S 123.65 23 14 12 5265.0 19.33 275,92

ORBIT DETERMINATION ACCURACY

6T 14.2 $9 31.4 88 18.?

COT .4971 CO8 -.g838 CST -.4759

LSA 36.2 NSA 12.1 8SA 2.6

ELI 32.3 EL2 t2.g ALF ?S,24

g|FF[R[NTIAL C(_RR[CTIONG

TDE -.1112 TRA -.4584 TC3 .4?02 OAU .0g82

RDE "*4238 RRA .1170 R¢3 ",0719 FAU .10?93

FDE -,$265 FRA .15?? FC3-6,1752 BSP 101?

6go .4382 BRA ,4731 gC3 .4?5? PSP 640

NIO-couRs£ EXECUTION ACCURACY

6GT 870.3 IGR 657.0 SG3 421.1

RRT -,1233 RRF .2S1S RTP -.4329

SOB t090.4 R23 -.1322 R13 .4580

8Gt 876,G SG2 645,8 THA 166.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUH ID 1IT! FLIGHT TIME 18I,DD ARRIVAL DATE OCT ll 19Yl

NELIOCENTI|C CONIC

RL IS1.II LAL ,00

R@ 101.11 LAB -1.41

RE 11.$37 _ °ll.84

PLANETOC[NTRIC CQNIC

¢3 14.811 VNL 3.14t

LNCH AENTN Lk_N TIN_

50.00 15 1t 48

60.00 14 40 38

TO.DO 11 81 2S

80.00 IS 0 IE

82.86 80 19 lO

100.00 21 43 4

110.00 21 El SE

OIITAKE 301.740 EARTH TO MARS

LOL lle,il VL |t.ill ill 4,IT AlL 11,41 MCA |O0,TO |HA ttO.14 [CC .|1?|1 ItC 1.4414 VI ll.)31

LOP 3|9.11 VP 84.0?? lAP 1|,44 A|P IS,T3 TAL 84,90 TAP |IS.SO RCA 141,3S APO 838.$2 ¥2 28.3E$

tP -4.ST IAL iS,iS lAP t44,?1 ST| 164.14 EkE 174.T0 ST[ :13.31 ZAC 94.E3 ETC 8TR.|O LVl -IS.IT

OLA "|D.OD |AL 317.D$ RAO 1440.4 V[L 11.||3 PTH 6.16 VMP 4.?39 DPA -19.51 RAP $86,78 [CO 1.2439

L-| T|k_ |NJ LAT |NJ LONG |Ha |T AAC INJ AZMTH |NJ Tlk_ PO CBT TIN INJ 8 LAT INJ E LONG

8439,ll -i,3? 64,?1 173.15 137.34 14 O 48 145R.5 12.98 48.8T

2841,43 .15 SD.ll I?|.4T ISO,3O 15 18 19 I143.4 16,02 32.22

1914.38 1.44 89.42 103.19 123,E1 17 I 30 984.3 19.58 S.T5

1451,96 14.01 $S8,01 187.65 116.63 19 84 24 458.0 23.79 $34.93

1198.54 18.?9 341.D0 109.93 112.63 20 39 9 190.5 26.48 317.02

1214,41 14.02 297.34 187,15 116,63 23 26 38 3814.5 23.79 274.21

1299.18 1.44 896.84 183.19 123.61 13 13 11 5259.2 19.58 275.5?

DIFFERENTIAL CCRR[CTI_

T0£ -.1018 TNA -.4418 TC3 .4T|O |AU ,0954

NOR -.4201 NNA .1145 IC3 ".0811 FAU .11400

FOE -.5657 IrRA .14E5 FC3-1.6104 _ 117

iDE .4534 ORA .4603 |C3 .4154 flip ST?

NIO-¢_/RS[ EXECUTION ACCURACY ORBIT D[TERSlMATION ACCURACY

3GT 1|6,$ 8GR |59.5 SG3 449.5 8T 13.8 31 $1.5 98 IT.G

RRT -.13|3 RRF .8705 RTF -.4314 CRT .4615 CR$ -.9844 CST -.4?21

|60 IOOO.D R23 -.1345 813 .4685 L8A 36.6 NSA 11.9 91A 2.7

SGI 117.0 162 |45.4 THA 160,43 ELI 32.3 ELI 11.0 ALF 76.22

LAUNCH DATE JUN 10 1971 FLZGNT TIME 130.00 ARRIVAL DATE OCT 18 1971

HELIOCENTRIC CONIC DISTANCE 313.799

RL 151.0| LAL .00 LOL 258.49 VL 38.399 GAL 4.36 AZL 91.48 MCA 101.95 3NA

RP 208.$2 LAP -I.39 LOP .44 VP 84.003 GAP 11.13 AZP 89.7t TAL 25.11 TAP

RC 91,190 GL -12.1769 -4.72 ZAL 03,|1 ZAP 143.09 ET$ 186.45 ZAE 175.39 [TE

EARTH TO MAR8

190.14 [CC .2145? INC 1.4249 Vl 29.33S

187,D6 RCA 149.34 APO 239.94 V2 26.304

311.74 ZAC 94.54 £TC 278.62 LVI -14.94

PLANETOCENTNI¢ CONIC

C3 14.524 VHL 3.811 DLA -E9,10 RAL 317.37 RAD 14140.3 VEL 11.601 FTH 6.64 VHP

LNCH AZMTH LNCH TIN( L-I TIN[ INJ LAT lNJ LONG INJ RT ASC INJ AZMTH INJ TIME

50.00 13 18 38 2454.90 -5.14 64.51 178.67 137.36 13 59 33

60.00 14 39 52 2234,78 .37 50.34 177.91 130.30 15 17 11

70.00 16 28 24 1919.57 6.82 29.17 182.16 123.58 17 D 23

80.00 18 59 19 1446.T5 14.18 357.76 187.11 116.55 19 23 26

82.83 20 IT 51 1194.79 18.91 341.38 189.36 112.54 20 37 45

100.00 21 42 11 6209.26 14.18 297.03 187.11 116.55 23 25 40

110.00 21 27 50 1254.43 6.62 295.99 182.66 183.58 23 12 S

DIFFERENTIAL CORRECTIONS HID-COURSE EX£CUTi(_ ACCURACY

TOE -,1095 TEA -.4411 TC3 .4373 DAU .0874 SGT 152.0 3GR 111,5 $63 476.7

RD( -.4172 RRA .1126 RC3 -.1070 FAU .1|973 RRT -.1287 RRF .2873 RTF -.3934

FD[ -.5927 FRA .1389 FC3-7.1311 DSP 899 $GB 1078.7 823 -.1656 813 .4293

80E .4313 BRA .4198 BC3 .4501 FSP 729 SG! 862.1 $G2 148.3 THA 166.64

LAUNCH DATE JUN 10 1971 PLIGHT TIME 138.00

4,602 DPA -18.78 RAP 328.40 [CC 1.2590

PO CIT TIM INJ 2 LAT INJ 2 LONG

1454,9 13.20 48.67

1238.8 16.21 31.98

919.6 19.67 8.4T

446.7 23.90 334.58

194.8 26.55 316.TG

5209.3 23.90 273.86

5254.4 19.6T E?5.29

ORBIT DET[RNINATION ACCURACY

ST 14.1 31 31.5 88 18.1

CRT .5039 CRS -.9644 CST -.4997

LEA 37.0 NIA 12.0 88A 2.8

ELI 32.4 EL2 11.9 ALF 75.22

HELIOC[NTNIE CONIC DISTANCE 317.672

RL 151.88 LAL .OR LOC 2S|.49 VL 3?.SEE GAL 4.35 AZL 91.40 HCA 103.19 3HA

RP 208.49 LAP -1.3T LOP 1.19 VP 23.931 GAP 10.82 AZP 89.68 TAL 25.30 TAP

RC 95.074 GL -12.09 GP -4.1? ZAL 53.40 ZAP 141,43 [TS 186.27 ZA( 175.8T £TE

PLANETOCENT81C CONIC

E3 14.249 VHL 3.??5 DLA -29.09 RAL 3IT,I| RAD 9640,8 VEL 11.589 PTH 6.63 VHF

LNCH AZHTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME

SO.DO 13 17 35 2450.92 -4.94 14.34 172.28 137.38 13 S8 26

80.00 14 38 47 2234.87 .54 50,15 177.41 130.30 15 16 2

?O.OD 18 27 1| 1919.84 I.Tl 88,97 182,11 123.56 16 59 !1

80.00 li 57 55 1443.$3 14.17 397.59 186.37 116,51 19 81 $9

82.88 20 17 15 1189.2T 19.08 341.08 181.83 112.44 20 3T 4

100.00 21 40 47 0201.34 14.27 296.86 106.57 111.51 23 24 13

SlO.0O 21 28 42 12S0,ll I.?l lil.?9 182.11 123.56 23 10 S3

DIFFERENT; AL CORRECTIONI MID-COURSE [X[CUTI04_ ACCURACY

TD[ -.1141 TRA -.4444 TC3 .5991BAU .0797 SGT 846.3 SGR IS3.? SG3 505.5

ROE ".413T RRA .1109 Re3 -.1210 FAU .18|78 RAT ",1220 RPF .SUE6 RTF °._a4S

FOE ".8218 FRA ,ISSO FC3"T.4410 lip lIT SG8 IOT3,S R23 ".1078 R13 .3953

BDE .4292 IRA .4Si0 SC3 .4115 FIP 111 8G! SSS.g SG8 131.4 THA 11i.79

LAUNCH DATE JUN 10 1971 FLIGHT TIME 134.00

DISTANCE 321.960

LQL E|I.4| VL S8.3tt 9AL 4.33 AZL 91.30 HCA 104.44 8HA

LOP 2.93 VP 13.064 lAP 10.38 AZP 89.|6 TAL 25.46 TAP

GP -|.03 ZAL $3.81 RAP 139.74 [T8 166.01 ZA[ 175.98 ST(

HELIOCENTRIC C_iC

RL 151.88 LAL .00

8P 208.8? LAP -1.34

8C 98.881 9L -11.01

PLAN[TOCENTRIC CONIC

C3 13.991 VHL 3.741

LNCH AZNTH LNCH TIME

DO.DO 13 11 33

10.00 14 S? 41

TG.DD 18 ID 1

IO.OO li SI !

83.01 10 IT I1

100.00 !1 S8 S4

IlO.O0 81 19 t?

ARRIVAL DATE OCT 10 1971

EARTH TO MARS

189.50 ECC .2119T INC 1.4043 VI 19.335

128.49 RCA 149.33 AFO 229.67 V2 26.204

296.05 ZAC 94,45 ETC !78.74 LVI -14.89

4.471DPA -10.06 RAP 328.05 ECC 1.2345

PO CST TIN INJ 2 LAT INJ 2 LONG

1450.9 13.40 40.49

IE34.g 16.3T 31.?8

913.0 19.79 8.24

443.8 23.g7 334.3g

189*3 26,60 316.37

$808.3 23.9Y 2?3.46

|2SO.T 19.79 _75.07

DLA -RE,DE RAL 31|,9| ti_ 1MD.O V[L 11,3T8 PTH 6.68 VHP 4.34? DPA -80.38

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIM

844?,34 -4.?? 14.80 ITI.8! 13T,39 13 S? 81 1447.S

8131,99 ,11 SO.DO 177.04 130,30 IS 14 $3 1831,7

1113.09 1.8E 81,R2 181,69 IE3.54 16 $7 54 911.1

1443.11 14.81 |17,34 181,05 116.50 19 80 5 443.1

1182.18 16.10 340.31 181,53 11E.33 20 3T 3 188,1

180S.i8 14,81 IDIoll 1|1.03 lID.S0 23 82 19 5105.1

I147.94 R.81 2Dloll 113169 123,34 23 g 33 524?.9

HID-COURSE EXECUTION ACCURACY

8ST 139.1 3DR 166.D 363 535,3

RRT -.ll)i RRF .384| RTF -.3124

|GB 1071_i 183 -,2520 R13 .5585

SGI 140_4 $68 635,D THA I17.06

OIFFER[NTIAL CORRECTI_q8

TDE -.1115 TRA -.4481 T¢3 ,3512 IAU .DTSD

RD[ -.4101 RRA .1091 RC3 -,1463 FAU *13110

FDE -.DS!l FRA .1314 FC3-1,16?8 |SP 85D

10[ .42T1 1RA .4559 iC3 .3151 FIT 836

ORBIT DETERMINATION ACCURACY

ST 14.$ SR 31,S 33 18.8

C�T ,522? CRI -,9843 CIT -.|!il

L3A 37.4 NIA !!.0 $$A 2.1

ELI 32.A EL2 ll.9 ALF 74.38

ARRIVAL OAT| OCT 22 19YI

EARTH TO NAR$

168.RI [CC .20957 INC 1,3835 Vl 29.335

189.90 RCA 149,31 APO 128.50 V2 29.284

E??.|5 ZAC 94.36 ETC 270.6| LVI -14.43

RAP 327.9T [CC 1.2303

INJ 2 LAT INJ 8 LONG

13.38 48.34

16.50 31.81

19.88 8.08

13.98 $34.34

18,64 31|,8|

23.98 t73.62

Ig.81 8?4.90

OR|IT D[TERNINATION ACCURACY

9T 14.8 8R 31.D 88 19.1

CRT .$405 CR9 -.9943 CST ".5441

LSA 3?.7 N|A 12.1 33A 2.9

ELI 32.T EL2 12.0 ALF ?3.54
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OATE JUN 10 19?1 FLIGHT TIM( 136.00 ARRIVAL DATE OCT 24 lit1

HELIOCEMTRIC CONIC

IL 151.88 LAL .OD

RP 208.85 LAP "1,31

RC 99.929 6L -11.92

PLANETC_ENTRIC CONIC

C3 15.750 VNL 3.Y08

LNCN AZNTM LNCM TINS

90.00 IS 15 33

SO.DO 14 $9 35

?O.OO 19 24 40

80.00 18 53 42

83.21 20 18 14

100.00 21 36 33

110.00 21 24 ?

DIITAR¢[ 326.0t8 EARTH TO NAIl

L_. llloil VL |2,298 4AL 4,1| AZL 91.11 MCA |D|.ll IMA lil,SI [CC ,20T31 INC l,]l!! VI li.llI

LOP 4.18 VP 23.?99 GAP IO,Z3 AZP 89.63 TAL 25.60 TAP |31.20 2CA 149.32 APO 227.44 Y2 28.24S

GP -5.|9 ZAL 53.06 ZAP I_l,Ol ITS J8§.89 2AE 1?5.$4 IT[ 2S8.35 ZAC 94.27 [TC 278,58 LVI -14.|8

DLA -29.02 RAL 316.T2 RAO 6636.R VEL 11.568 PTH i.61 YMP 4.229 OPA -20.67 RAP 327.25 [CC 1.2213

L-I TIME INJ LAT INJ LONG |kJ AT ASC INJ AZMTM INJ TINS PO CIT TIM INJ 2 LAT INJ 2 LONG

2444.T5 -4.65 64.09 1TI.43 137.40 13 59 11 1444.7 13.70 48.21

22n.20 .79 49.80 176.$4 130.22 15 13 44 1229.2 IS.IS 31.40

1911.29 6.93 28.73 181.25 123.53 16 56 31 911.3 19.94 ?.9?

1444.45 14.25 35?.62 185.55 116.52 19 17 46 444.4 23.95 $54.43

1173.05 19.17 339.89 187.88 112.21 20 37 47 173.0 26.65 815.18

6201,96 14.25 296.90 185.55 116.52 23 20 0 5207.0 23.95 273.71

6246.15 6.93 295.55 181.25 123.53 23 8 13 5246.1 19.94 2?4.80

DIFFERENTIAL COI_RECTIOM

TDE -.1231 TRA -.4407 TC3 .SOT6 6AU .0644

ROE -.4069 IRA .1076 RCS -.1682 FAU .13850

FOE -.6804 FRA .1273 FCS-8.T205 BSP 81T

ODE .4251 IRA ,4536 BC3 .3506 FSP 892

NIO-COURS[ EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

8GT 833.4 SGR 668.6 SG3 569.4 ST 15.1 8R 31.1 88 19.9

RRT -.lO|3 RRF .5446 RTF -.2655 CAT .5584 CRI -.9842 CST -.5665

SGB 1068.4 R25 -.2696 R13 .3IS? LSA 38.1 NSA i2.1 8SA 2.8

SGI 840.9 962 659,2 THA 167,64 ELI 52.8 EL2 12.0 ALF 72.69

LAUNCH DATE JUN 10 1971 FLIGHT TINS 136.00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC CONIC DISTANCE 350.172 EARTH TO MARS

RL 151.88 LAL .00

RP 209.04 LAP -1.28

RC 100.898 GL -11.82

PLANET_ENTRlC CONIC

C3 13,522 VHL 3.6?T

LNCH AZNTH LNCH TIN(

50.00 13 14 36

60.00 14 55 28

70.00 16 23 14

80.00 18 50 57

83.50 20 19 58

10D.00 21 35 49

110.00 21 22 40

LOL 258.49 VL 32.270 GAL 4.30 AZL 91.34 HCA 106.93 SMA I87.89 ECC .20530 INC 1.3414 Vl 29.335

LOP 5.42 VP 23.736 GAP 9.95 AZP 89.61 TAL 25.T1 TAP 132.64 RCA 149.31 APO 226.46 V2 26.221

GP -5.36 ZAL 52.93 ZAP 136.26 £T$ 185.71 ZAE 174.90 ETE 242.94 ZAC 94.18 ETC 278.45 LVI -13.87

OLA -28.96 RAL 516.56 RAD 6639.8 VEL 11.558 PTH 6.60 VHP 4.117 DPA -21.00 RAP 326.79 [CO 1.2225

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ • LONG

2442.51 -4.52 63,99 171.08 157.41 15 55 18 1442.5 13.81 48.12

2227.59 .87 49.79 176.26 130.29 15 12 55 1227,4 16.68 51.38

1910.41 6.96 28.68 180.84 123.52 16 55 4 910.4 19.97 7.92

1447.67 14.15 357.81 185.0T 116.57 19 15 5 447.7 23.88 $54.85

1161.80 19.23 339.09 187.46 112.08 20 59 20 161.8 26.65 314.35

6210.18 14.15 297.08 185.07 116.57 25 17 19 5210.2 23,88 273.92

6245.27 6.96 295.51 180.84 123.52 25 6 46 5245.3 19.97 274.74

DIFFERENTIAL CCRRECTION8

TOE -.1281 TRA -.4389 TC3 .2521 BAU .0572

ROE -.4035 RRA .I062 RC3 -.19t3 FAU .14511

FDE -.7092 FRA .1240 FC3-9.2902 BSP 772

ODE .4233 IRA .4516 BC$ .3164 FSP 95|

NID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 827,7 SGR 671.4 SG3 598.3 ST 15.4 SR 31.6 S$ 20.0

RRT -.0870 RRF .3651 RTF -.212T CRT .5769 CR$ -.9840 ClT -.5880

SGB 1065.7 223 -.3105 213 .2643 LSA 38.4 MSA 12.11SA 3.0

SGI 833.5 $62 664.2 THA 168.79 EL! 53.0 EL2 12.0 ALF ?1.77

LAUNCH DATE JUN 10 1971 FLIGHT TIME 140.00 ARRIVAL DATE OCT 28 1971

HELIOCENTRIC CONIC DISTANCE 564.295 EARTH TO MARS

RL 151.88 LAL .00 LOL 258.49 VL 32.244 GAL 4.28 AZL 91.52 HCA 108.17 SMA 187.44 ECC .20541 INC 1.3199 Vl 29.335

RP 209.24 LAP -!.25 LOP 6.66 VP 23.676 GAP 9.67 AZP 89.59 TAL 25.80 TAP 133.97 RCA 149.32 APO 225.57 V2 26.198

RC 102.893 GL -11.71GP -5.53 ZAL 52.93 ZAP 134.47 ITS 185.52 ZAE IT3.99 [TE 231.57 ZAC 94.09 ETC 278.34 LVi -15.57

PLANET_ENTRIC CONIC

C3 13.308 VHL 3.648 DLA -28.88 RAL 316.44 RAD 6639.? VEL 11.549 PTH 6.59 VHP 4.011DPA -2t.35 RAP 526.30 [CC 1.2190

LNCH AZMTH LNCN TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 13 40 2440.81 -4.44 13.92 170.77 137,42 15 54 21 1440.8 13.89 48.04

80.00 14 34 20 2226.22 .92 49.74 175.92 130.29 15 11 26 1226.2 16.73 31.32

?O.OO 16 21 43 1910.41 8.96 28.68 180.46 123.52 16 53 53 910.4 19,97 7.92

80.00 18 47 53 1452.57 14.00 358.10 184.60 116.64 19 12 5 452.6 23.?8 354.9?

83.89 20 22 33 1141.57 19.27 558.11 187.08 111.94 20 41 42 148.4 26.62 313.38

100.00 21 30 44 6215.09 14.00 297.37 184.60 116.64 25 14 19 5215.1 23.78 274.25

110.00 21 21 9 824S.27 1.96 295.51 180.46 123.52 ES S 14 5245.3 19.97 274,74

DIFFERENTIAL CCRRECTIONI RIOoCOURSE EXECUTION AccuRAcY ORBIT DETERMIHATION ACCURACY

TDE -.1338 TRA -.4372 TC3 .1897 BAU .OSJI SGT 623.5 8GR $74.5 565 |31.5 3T 15.8 SR 31.5 SS 20.5

ROE -.4001 ERA .104I tiC5 -.2160 FAU .SiltY RflT ".0674 IRF .3866 RTF -._a4D CRT .5959 CNR -.it)9 CS! -.tOll

rOE -.?578 FIA .1022 FC5-9.6862 BSP 719 866 1064.5 R23 -.353T RI3 .|021 LSA 38.8 MSA 12.2 SSA 3.1

BDE .4218 ERA .449t SC3 .|074 FSP 1006 561 127.2 662 670.0 THA ltD.?5 ELI 33.1 EL2 12.0 ALF 70.70

LAUNCH DATE JUN 10 19?1 ?LIGHT TIN[ 142.00 ARRIVAL DATE OCT 5D 1971

NELIO¢ENTRIC CONIC DISTANCE 330.428 EARTH TO MARS

RL 151.88 LAL .OD LOL 250.49 VL 32.220 GAL 4.|6 A2L 91.50 HCA 109.40 INk 187.04 ECC .20167 INC 1.2982 Vl 2t,555

RF 209.44 LAP -1.22 LOP ?.90 VP 23.61T GAP 9.41 AZP 89.57 TAL 25.97 TAP 135.27 ICA 149.52 APO 224.76 V2 24.174

RC 104.913 GL -11.60 6P -5.70 ZAL 52.79 ZAP 132.65 [T6 185.32 ZAE 172.90 [TE 223.39 ZAC 94.00 ETC 278.23 LVi -13.25

PLANETOCENTRIC CONIC

C3 15.108 VHL 5.920 DLA -28.T9 RAL 519.34 RAD 6659.9 VEL !1.540 PTH 9.59 VHP 5.910 DPA -21,?1 RAP 525.7? [CC 1,2157

LNCH AZNTH LNCH TIME L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ | LONG

S0.00 16 12 46 2459.64 -4.38 65.8T 170.49 137,42 13 55 26 1459.S 13.95 47.89

60.00 14 33 12 2229.68 ,95 49.71 I?S,61 130.29 15 10 19 1225.7 16.75 31.29

70.00 16 20 8 1911.28 6.93 28.79 180.11 123.55 16 51 58 911.3 19.84 ?.97

80.00 18 44 $1 1458.g6 13.81 558.4? 184.16 116.74 lg S 50 459.0 23.64 536.38

84.39 20 28 14 1131.95 19.29 $36.92 186.74 111.79 20 45 6 132.0 26.58 312.14

100.00 21 2? 23 6221,47 13.8| 297.?9 194.16 116.74 23 11 4 5221.5 23.64 2?4.6?

110.00 21 19 33 6246.12 6.g5 295.55 180.11 123.53 23 3 39 5246.1 lg.g4 2?4.78

OIFFERENTIAL CCRRECTION6 MID-C(_JRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.1396 TRA -.4358 TC5 .1189 BAU .04?2 SGT 822.0 SGR 6T?,9 SG3 665.1 ST 16.2 II 31.5 88 20.8

ROE -.3996 RRA .1035 RC3 -.2418 FAU .1588T tRT -,{)423 RRF .4084 RTF -.0882 CRT .6153 CRS -.9837 C8T -.6303

FDE -.?653 FRA .1205 FC-10.4952 BIP 669 568 1065.5 225 -.5957 215 .1236 LSA 39.1NSA 12.2 SSA 3,1

602 .4204 BRA .4480 BC3 .2695 FSP 1069 861 823.5 SG2 676,1THA 1?3,84 ELI 33.3 EL2 12.1ALF 69.?0
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUH 10 II?l

HELIO([HTIIC C_lC

IL !11.11 LAL ,OR

RP lO9,ll LAP -I.I1

RC IOl,tSl IL -11,41

PLANITOC[HTRIC CONIC

C3 11,913 YHL 1oil4

LNCH AEHTH LNCH TIRE

SO.DO 13 11SS

60.00 14 32 4

?D,O0 16 18 21

8O.DD 10 40 51

05.03 20 31 15

IQD.OD 21 23 46

110.00 21 17 52

PLIGHT TIN( 144.00 ARRIVAL OAT[ liOV I IITI

|IITIK[ |4l,iil EARTH TO HAll

LOi. Ill°A1 VL |t.l|t GAL 4,I4 AlL ll,8l NCA 1|0°i4 Ill Ill.II |CC °IOODI IHC I.l?t! Vl It,ill

LON I,li VP ll.lll GAP 1,14 AlP II,Sl T_. II,II TAP Ill,|! ICA Ill,l| APO 114,0l VE I1,110

_1 -S.II IlL Sl.?l lAP 110.89 ITS ITS.1| Zt_ tTl.II [T[ ItT.4I ZAC II,gt ETC IYi.lg L¥1 -11.91

|LA -II,ll 1AL ill.It RA| Gill,! VEL It,ill PTH l,ll VHP I,lll OPA "tI,O8 RAP Ill,It [CC i.llII

L-I TIME INJ LAT 1NJ LONG INJ RT AlE IiJ AZNTH |NJ TIME PO CUT TIN INJ I LAY |HI I LONG

141l,II -4,34 ll,14 l?O,tS !i?,4I |i ll 14 1439.0 lI.R$ A?.II

1_11,74 ,14 4t.?Z 171,3i tlO.t9 IS I 10 lttS.T ll,?S 31.30

1912,12 G.I? II.12 179.78 123.54 16 SO 19 IlI.I 19.89 8.07

1461o13 13,1? lll.lt lll,T4 Ill.iS lg S 13 411.I 23.47 333.I0

1111,72 19.30 $31.43 lll.4i III,13 tO 49 47 III.1 26.13 31Q.IA

1126,14 If. ST tgl.t9 Ili. Y4 tII.8§ II ? 37 lI29.t 13.47 271.18

IIITo?8 1.8? NI.I4 I?9.?l II3,14 t3 I O 514?.I ll.ll l?4.ll

OlFFEREHTIAL COtRECTIONI

TO[ -.1460 TRA -.4341 TC3 ,0394 IAU .04TD

ROE -.3931 RRA .1024 RCl -.2691 FAU .16312

FOE -.7908 FRA .1213 FC-11.1238 lip 6I?

IO[ .4193 ORA .4461 IC3 .2?20 FiP 1131

HID-C(_IIE EXECUTICN AECUIACY CIBIT DETEtHINATION ACCUIACY

IGT 124.4 Ill 181,i IGl 699.9 IT 16.6 IR $1.S II ll.I

RRT -.0119 RIJ r .4307 RTF -.OI61 CRT .6341 CR8 -.9835 CIT °.6503

5GD IOll.8 R23 -.4300 RII .Ol?4 LIA 3g.4 HIA 11.2 IIA 3.1

lGl 814.5 SGl 181.l THA l?l.l/ ELI 33.5 ELI 12,I ALF ISl.3d

LAUNCH DATE JUN 10 1171 FLIGHT TIE 146.00 AIRIVAL DATE MOV 3 1971

HELIOCENTRIC CCNIC

RL 151.88 LAL .00 LOL lll.49 VL _.l?D GAL

RP lOg.l? LAP -I.11 LOP ID.3l VP ll.lOI GAP

OlITANC( 341,719

4.21 AZL gl.II HCA lll,l? IHA Ill.iS ICe .IllS!

8.19 AZP 89.53 TAL IS,D! TAP 137.?i RCA 149.34

EARTH TO MARl

IN( 1.2338 V! 19.315

APO 223.36 V2 88.124

RC lOl.Oll GL -1t.35 GP -6.08 IAL §2.?1 ZAP 12t.92 ETI 184.03 lAD liD,TO IT[ 112.11 IIC 93.82 ETC 2TT,IT LVI -IZ.II

PLANETC_ENTRIC COdkllC

C3 12.731VHL 3.564 DLA -28.$5 RAL 311.24 lAD 8639.4 VEL 11.524 PTH 6.57 VHF 3.726 UPA -22.48 RAP 324.62 [CC 1.2095

LNCH AZMTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT AlE IHJ AZHTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LON;

50.00 13 11 i 2438.77 -4.34 63.13 170.03 137.43 13 51 45 1438.8 13.99 47.9S

IO.O0 14 30 51 1226.39 .91 49.75 175.08 130.18 15 I 2 1226.4 18.72 31.33

70.00 t6 16 41 1115.36 8.?7 I8.15 179.41 113.58 16 48 3? 915.4 11.8| 8.11

8D.DD 18 37 10 1473.42 I3.30 359.43 183.35 116.98 19 I 46 4?5.4 23°l? 318.41

85.89 20 36 11 IQIS.I2 19.30 331.53 188,18 111.41 10 54 t? 85,3 16,45 308,73

ID0.00 21 20 2 6237.93 13.30 288.70 133.35 Ill.DR 23 4 0 $23?.9 23.27 !75.75

110.00 21 16 8 8250.22 6.77 191.?? 178.49 123.56 13 O 13 5150.2 19,81 175.04

0IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION AccuRAcY (_8|T DETERMINATION ACCURACY

TOE -.1533 TEA -.4342 TC3 -.0482 IAU .0513 $GT 831.7 8DR 188.0 SG3 734.5 ST 17.1 $R $1.4 II 21.3

_D£ -.3894 RRA .1014 RE3 -.19?7 FAU .17301 RRT .0247 RRF .4313 RTF .0611 CRT .6344 CRI -.9332 lIT -.l?D3

FOE -.8148 FRA .1231 FC-11.?668 81P 391 $88 1078.1 R23 .441! R13 .0847 LIA 3g.T HIA 12.3 $SA 3._

90( .4185 ERA .4451 SC3 .$015 FSP 1195 All 652,3 ill US.$ THA 3,64 ELI 33,7 EL! 12,1ALF 67,2_

LAUNCH DATE JUN I D 1g7! FLIGHT TIE 14R.00 ARRIVAL DATE NOV 5 11'1

HELIOCENTRIC C(_IC DIITANCE $SD.l?i EARTH TO MARl

;_L 151.ll LAL .00 LOL 258.48 VL $1.162 GAb 4.19 AlL 81.I$ HCA 111.10 IHA lll.DI ECC .19713 IMC 1.2312 Vl 29.335

Re 210.10 LAP -|.13 LOP 11.$t VP 25.413 GAP 8.84 AlP 89.52 TAL I5.92 TAP 138.02 RCA 149.36 APO 2ll.?S Vl ll. Di3

RC 111.111GL -11.22 GP -S.I1 ZAL 3t.?I lAP 117.01 ITS 184.72 Zk( tEl,t0 [TE t08.48 ZAC 93,73 ETC IT?,83 LYI -12.13

PLANETOCENTRIC CONIC

C3 12.558 VNL 3.544 DLA -21.4| RAL 318oI3 RAD 8859.3 V[L 11.517 PTH 6.$6 VHP 3.142 OPA -22,$6

LNCH AZMTH LNCH TIME L-I TIHE |HI LAT |NJ LONG IHJ RT AGE IHJ AZHTN INJ TIHE PO CST TIN

50.00 15 10 18 243_.05 -4.35 81.84 119.85 137.42 13 SO ST 1439.0

6O.OO 14 29 47 2127.59 .|l 48.80 174.85 150.29 11 I 55 tl2T,i

70.00 II 14 53 llll.5l l,ll ll,ll 179_1 IZ3.iO 11 41 52 918.5

80.00 18 33 17 1485.12 II.OO 359oi$ Ill.$l liT.It Is 58 l 461.1

47.13 |0 48 30 1041.41 ll,tl 13D,ll Ill.it 111.21 tl $ 59 49.4

100.00 ti 11 g 814T.83 II,O0 Ill,IT lll.ll ll?,ll 13 0 I? 3147.1

1|0.00 It 14 19 1253.30 l.ll 191,94 ITl.ll It3,ll It li 35 1153.4

RAP 324.00 ECC 1.20f?

INJ I LAT INJ 2 LorG

13.98 47.9_

1_.6? 31.3_

19.71 1.40

_3.05 137.12

16.36 $06.04

13.05 IT4.31

19.?I l?l.13

OIF_ERENT IAL C(_RECTIONi NIO-COURI( EXECUTION ACCURACY

TD[ -.ISl? TRA -.4154 TC3 -.lllI IAU .OSlO 16T lI4,Z I_ llI,l I13 ?Ti.l IT

RD[ ".3111 1RA .0615 RCl -,1101 FAU ,lllll RRT .0144 RIF ,4101 RTF ,;./I CRT

FDE -,IIII PRA .1014 FC-II,101| lip 114 IGI I071,I I13 .4543 R13 .IIII LIA

RDE .4111 61A ,4111 1C3 .3113 FIP II10 IGI ltT.l IGI lli.l THA 1.1$ ELl

LAUNCH DATE JUN 10 19T1 FLIGHT ;IE I!0.00

HELIOCENTRIC CONIC DISTANCE 311.031

RL 151.11 LAL .00 LOL I!I,48 VL I!,141 GAL 4.11 AZL II.II HCA 114,11 INA II1,?1 [CC .lilO0

RP !10,33 LAP -1.10 LOP tl.lI VP t|.401 GAP 1,4D AlP 19.|0 TAL 2S,lI TAP |4D.II RCA 149,36

RC 113.231 64 -I1,07 GP -I.44 ZAL SI.?? ZAP Ill,OR (TI 114.tl ZA[ Ill.41 [TE I01.74 ZAC $3.85

PLANETO¢[NTRIC CONIC

C3 12,391 VHL 3,310 DLA -28,18 RAL $11,28 lAD 8811,3 V[L 11.501 PTH 8.Sl VHP 3.58_ DPA -13.28

LNCH AZ_TH LHCH TIHE L*I TIHE IHJ LAT IHJ LONG IHJ RT A$C INJ AZHTH IHJ TIN( PO CIT TIH

10.00 13 9 34 241I.?9 -4.39 85.88 119,?D 137.4I 13 10 13 14il,8

IO,O0 14 18 40 22_9,3T .78 49,19 174.86 130,28 15 5 49 |228.4

TO.OR II 13 2 1122.44 I,$I 19.32 I?I.RT II$.IQ II 43 4 922.4

lO.OD 18 29 IR 1481,78 II,l? .ll III.14 ll?,II II 14 II 491,6

90.00 II 2 3T IODI,II 18.41 Iti.91 111,31 111,$2 21 II ll 1,2

1D0.00 21 II I0 I158.16 1t.87 Ill,19 I12.14 117,I1 I2 II II 1138.3

!10.00 21 12 28 lIST.30 1.SI I88,14 ITS,iT 123,10 tl II 41 115T.3

DIFFERENTIAL CORRECT|ON8 NID-COUR$[ EX[CUTIQN AccuRACY

TD( -.1871 TRA -.4314 TC3 -.1450 lAD .0720 IGT 180.0 SGR 8R8.2 803 805.3

HD[ -.3821RRA .0g96 RC3 -.3591FAU ,11751 IRT ,1104 RRF .3000 RTF .I213

FOE -.6621 FRA .1278 FC-13.100? lip 591 $GB 1108.1 RIi .42?9 RI3 .3081

DOE .4171 IRA .4421 1¢3 .434? FIP 1318 $81 181.4 182 114.$ THA 15.70

ORRIT OETERMIMATiON ACCURACY

IT.O IR 31.4 II ti,3

,llll CII -,illl CII -,III!

40.t NIA I|.D 114 3,1

33,T [L2 II,R ALF 1?,!5

ARRIVAL DATt NOV T II?I

EARTH YO MAR1

INC 1,2011 Vl II,131

APO III*ll Vl 18.D?$

[TC t?T.il LVI -II.II

RAP 313.35 [CC 1,10)6

IMJ Z LAT IMJ | LQ_;

13.94 4?.19

11.60 31.49

18.58 1.14

II.II $37.11

21.84 ill,11

II.61 I??.O9

18.$6 ITS.4&

GNIIT O(T(RHINATION ACCURACY

IT 11.1 SR 31.2 88 12.1

CRT .1897 CRI -.1127 tIT ".?D$9

LIA 40.4 MIA 12.3 IIA 3.3

ELI 34.0 ELi 11.0 ALF 14.83

III!



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH DATE JUM 10 16T1

N[LI(XEMTII¢ CCMIC

RL 151.86 LAL .00

RP lID.ST LAP -I.OT

IC IlS.3IO GL -10.62

PLAN[TQCENTRIC CONIC

C3 12.235 VHL 3.496

LNEN AZMTH LNCN TIME

SO.DO 13 8 51

60.00 14 2Y 32

TO.DO 16 11 7

80.00 18 25 14

gO.DO 20 43 45

IO0.00 21 8 6

110.00 21 10 34

FLIGHT TIME 152.00 ARRIVAL DATE NOV 9 ll?l

DISTANCE 350.206 EIITN TO NAIl

LOL t56.40 VL St.I)t 6AL 4,13 AZL 91.10 MCl 115.55 INk I$$.ll ECC .IR466 IRE 1.1140 Vl E9.)$|

LOP 14.04 VP 23,352 GAP 6.16 AZP 8R,II TAL 26,13 TAP 141,31 gCA 14R.40 kPO 221.?2 V2 21.044

GP -6.13 ZAL 52,84 ZAP |23,14 ET8 184.29 ZA[ 154.71 ETE 204.50 ZAC S$.54 (TC 277.53 LVI -1|.4A

OLA -28.08 RAL 316,31 RAD 6639.2 VEL 11.503 PTN g.55 VMP 5.460 OPA -23,6T RAP 322.17 ECC 1.2013

L-I T1N[ INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2440.99 -4,4S 63.93 169.S? 137.42 13 49 32 1441,0 13.86 48.05

2251.67 .6l SO.OO 174.50 130.30 15 4 44 1231.7 16.50 31.61

1927.04 6.33 29.56 178.76 123.63 16 43 14 927.0 19.43 8.91

1507.12 12.31 1.27 182,33 117.42 18 50 21 507.1 22.54 338.53

1060.38 16.92 330.65 184.56 113.01 21 I 26 60.4 24.94 306.49

6269.63 12.31 300.54 182.33 117.42 22 52 36 5269.6 22.54 277.83

6261.90 6.33 296.39 178.76 123.63 22 54 56 5261.9 19.43 273.73

DIFFERENT IAL CORRECTION6

TOE -.1776 TRA -.4333 TC3 -.3662 BAU .0875

ROE -.3779 RRA .0992 RC3 -.3903 FAU .19426

FOE -.8732 FRA .1406 FC-13.7473 DiP 646

6DE .4175 IRA .4446 BC3 .5352 FIP 1366

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 893.1 6DR 701.2 SG3 840.3 ST 16.9 6R 31.1 SS 22.0

RRT .1626 RRF .5219 RTF .3073 CRT .7096 CRS -.9823 CST -.7229

SGB 1135.5 R23 .3989 R13 .4050 LSA 40.6 MSA 12.3 $$A 3.4

SG1 910.2 SG2 678.9 THA 16,82 ELI 34.3 EL2 12.1 ALF 63.09

LAUNCH DATE JUN 10 1971 FLIGHT TIME 154.00

HELIOCENTRIC CONIC

RL 151.88 LAL .DO

RP 210.82 LAP -1.04

RC 117.545 GL -10.76

PLAN£TOCENTRIC CONIC

C3 12.082 VHL 3.476

LNCH AZMTH LNCH TIME

50.00 13 8 10

60.OO 14 26 24

70.00 16 9 10

80.00 18 21 8

90.00 20 32 25

100.00 2t 4 0

110.00 21 8 36

ARRIVAL DATE NOV 11 19T1

DISTANCE 363.384 EARTH TO MARS

LOL 258.49 VL 32.120 GAL 4.10 AZL 91.16 HCA 116.77 8NA 185.35 ECC .19383 INC 1.1609 Vl 29.335

LOP 15.26 VP 23.303 GAP 7.93 AZP 89.48 TAL 25.75 TAP 142.52RCA 149.43 APO 221.28 V2 26.015

GP -6.62 ZAL 52.94 ZAP 121.17 ET3 184.06 ZAE 162.93 ETE 202.64 ZAC 93.45 ETC 277.37 LVI -11.09

DLA -27.90 RAL 316.39 RAD 6639.1 VEL !1.496 PTH 6.54 VHP 3.421 DPA -24.10 RAP 321.96 ECC 1.1988

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2442.61 -4.53 63.99 169.48 137.41 13 48 52 1442.6 13.81 48.12

2234.49 .56 50.13 174.36 130.30 15 3 39 1234.5 16.39 31.79

1932.29 6.14 29.84 178.57 123.66 16 41 22 932.3 19.26 9.22

1519.12 11.94 1.96 182.04 I17.57 18 46 27 519.1 22.26 339.33

1095.7T 15.96 332.81 184.03 113.66 20 50 40 95.8 24.35 308.92

6281.63 11.94 301.23 182.04 117.57 22 48 42 5281.6 22.26 278.61

6267.14 6.14 296.66 178.57 123.66 22 53 4 5267.1 19.26 276.04

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.1866 TRA -.4337 TC3 -.4914 BAU .1048 SGT 930.3 SGR 707.2 SG3 875.5

RDE -.3738 RRA .0967 RC3 -,4234 FAU .20120 RRT ,2145 RRF .5446 RTF .3868

FOE -.8874 FRA .1306 FC-14.4178 BBP 724 SGB 1168.6 R23 .3693 RI3 .4865

BDE .4178 BRA .4448 6C3 .6487 FSP 1451 SGI 955,9 882 672.3 THA 18.84

LAUNCH DATE JUN 10 1971 FLIGHT TIN( 156.00

H£LIC_ENTRIC CONIC DIRTANCE 367.564

RL 151.89 LAL .00 LOL 238.49 VL 32.109 GAL 4.07 AZL 91.14 HCA 117.99 8HA

RP 211,07 LAP -1,00 LOP 16.48 VP 23,256 GAP 7,T1 AZP 89.47 TAL 25.65 TAP

RC 119.734 GL -10.60 GP -7.02 ZAL 53.06 ZAP 119.19 ET$ 183.86 ZAE 161.11ETE

PLANETOCENTRIC CONIC

C3 11.936 VML 3.455 DLA -27.69 RAL 316.50 RAD 6639.0 VEL 11.490 PTH 6.54 VHP

LNCH AZNTH LNCM TIME L-I TIME INJ LAT |NJ LONG INJ IT ASC INJ AZNTH INJ TIME

50.00 13 7 31 2444.67 -4.63 64.08 169,41 137.40 13 48 15

60.00 14 23 16 2237.82 .41 50.29 174.25 130.30 15 2 34

70.00 16 7 IO 1938.17 5.91 30.15 178.40 |23.70 I6 39 26

80.00 18 J7 O 1531.70 I1.54 2.68 181.78 117.73 18 42 32

90.00 20 23 9 1124.89 15.16 334.57 183.59 114.16 20 41 54

100.00 20 59 52 1006.17 11.54 324.05 181.78 117.73 21 18 38

IlO.O0 21 6 37 6273.03 5.91 296.97 I78.40 123.70 22 51 10

DIFFERENT IAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY

TOE -.1959 TRA -.4340 TC3 ".6262 BAU .1237 SIT 976.5 SGR 7|5.5 SG3 909.6

ROE ".3694 IRA .0985 tiCS -.4571FAU .20716 RRT .2617 RRF .$160 RTF .'_10

FOE ".8984 FRA .1651 FC'15.0777 DiP 826 3GB 1209.5 R25 .3409 R15 .5553

60E .4182 ERA .4451 BE3 .7753 F8P 1514 391 1010.5 SG2 614.G THA 19.95

LAUNCH DATE Jug IC 1971 FLIGHT TIME 161.00

NELIOC[NTtiC CONIC

IL 131.60 LAL .DO

IP 211.33 LAP -.IT

RC 121.945 GL -10.42

PLANETO(ENTfllC CONIC

C3 11.796 VHL 3.435

LNCH AZNTH LNCH TIHE

SO.DO 13 6 53

60.00 14 24 6

TO.D0 16 5 8

DO.DO 16 12 52

gO.DO 20 IS D

liD.DO 20 55 44

110.00 21 4 34

DISTANCE 371.749

LO(. 258.49 VL 32.099 6AL 4.04 AZL 91.11 HCA 119.20 IRA

LOP 17.70 VP 23.209 GAP 7.49 AZP 89.46 TAL 25.53 TAP

GP -7.22 ZAL 53.21 ZAP 11T.19 ETS 183.52 ZA[ 159.24 [TE

DLA -27.48 RAL 316.63 RAD 6639.0 VEL !1.484 PTH 6.53 VHP

L-I TIN( INJ LAT INJ LONG IN_ RT AIC INJ AZMTH INJ TINE PO CST TIM

2447.14 -4.75 64.18 169.3T 137.39 13 47 40 1447.1

2241.65 .24 50.48 174.16 130.30 15 1 30 1241.7

1944.67 5,67 30.49 178.26 123.74 16 37 33 944.7

1544.80 11,12 3.43 181.55 117.89 18 38 37 544.8

1150.92 14.43 336.13 183.21 114.59 20 34 11 150.9

1019.28 11.12 324.80 181.55 117.89 21 12 43 19.3

6279.52 5.67 297.32 178.26 123.74 22 49 14 5279.5

DIFFERENT IAL CCRRECTION6

TOE -.2047 TRA -.4339 TC3 -.7676 BAU .1438

ROE -.3653 RRA .0982 RC3 -.4922 FAU .21456

FD[ -.9030 FRA .1796 FC-15.7468 BGP 961

ROE .4186 IRA .4449 BE3 .9119 FSP 1574

MID-COURSE EXECUTION ACCURACY

SGT 1029.8 $GR 720,7 SG3 944.1

RRT .3175 RRF .5892 RTF .5282

SGB 1256.9 R23 .3151 R13 .6142

$G1 1071.7 SG2 656.6 THA 20,52

ORBIT DETERMINATION ACCURACY

ST 19.6 SR 30.9 86 22.1

CRT .7266 CR6 -.g819 CGT -.7378

LSA 40.8 NIA 12.4 SSA 3.4

EL1 34.6 EL2 12,0 ALP 61.32

ARRIVAL DATE NOV 13 1971

EARTH TO NAIS

185.17 £CC .19289 INC 1.1386 Vl 29.335

143.64 RCA 14g.48 APO 220.89 V2 25.986

201,01 ZAC 93,35 ETC 27?.20 LVl "10,69

3.358 DPA *24,52 RAP 321.23 ECC 1.1964

PO C3T TIN INJ 2 LAT [NJ 2 LONG

1444.? 13.71 48,21

1237.8 16,29 31,93

938.2 19.06 g.s6

331.7 21.96 340.15

124.g 23.83 310.89

6.2 21.96 301.61

32?3,0 1g.06 2?6.39

ORS|T DETERMINATION ACCURACY

ST 20.3 SR 30.8 86 22.1

CRT .7426 CR$ -.V_14 CST -.Y$O|

LSA 41.0 NSA 12.4 66A 3.4

EL| 34.g EL2 12.0 ALP 59.94

ARRIVAL DATE NOV 15 1971

[AITN TO NAtS

|85,02 [CC .19204 INC 1.1119 V1 2g.335

144.74 RCA 149.49 APO 220.55 V2 23.95?

199,70 ZAC 93.25 E_C 27?,05 LV! -10,2I

3,2g9 DPA "24.91 RAP 320.48 ECC 1.1941

INJ 2 LAT INJ 2 LONG

|3.58 48.32

16.09 32.i3

18.85 9.RS

21.64 340.99

23.33 312.64

21.64 302.36

i8.85 276.77

ORBIT O£TERMINATION ACCURACY

8T 21.0 8R 30.6 65 22.1

CRT .7567 CRS -.g808 CST -.7622

LSA 41,2 NSA 12.4 SSA 3.S

EL1 35.1 EL2 12.0 ALF $R.44

18ig



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN I0 1971

HELIOCENTRIC CONIC

RL 151.88 LAL ,00

RP E11,90 LAP -.94

RC 124o17? GL "10.24

PLANETO¢ENTRIC CONIC

C3 11.151VNL 3.415

LNCH AZNTH LNCH TIRE

SO.DO 15 6 17

SO,D0 14 23 O

70.00 16 3 4

80.00 19 8 43

90.00 20 ? 34

100.00 20 51 35

FLIGHT TINI[ 150.00 ARRIVAL DATE NOV 17 1571

DISTANCE 37|,137 EARTH TO NAN5

LOt. 258,49 VL 3Z,OS| GAL 4,00 AZL 91.09 HCA 120,45 $NA |94,9S [CC ,19127 INC 1,0895 Vl £9,33S

LOP 18,$1 YP 63o|$4 GAP 7.28 AZP $9,45 TAL 25,39 TAP |45,81 RCA 145,52 APO 220,2| V2 25,926

GP -7.42 ZAL 53.39 ZkP 115,13 ET8 183.3S ZAE 13T,35 IT[ ISi. Sl ZkC 93.1S ETC 27_.86 LVI -$.|6

DLA -27,64 RAL 316,79 RAD 1131.9 VEL 11.478 PTH 1.53 VHP 3,244 DPA "25.39 RAP 319.71 [CC 1,1919

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO ¢8T TIN INJ 2 LAT INJ 2 LONG

2450.04 -4,99 44.31 I99,35 137.39 t3 4? ? 1450.0 13.44 48.45

224S.97 .05 SO.S8 !74.10 130.30 15 0 25 1245.9 15.91 32.35

1951,75 5.40 30.87 178,|4 125.78 IG 35 55 951,7 18.62 10.56

1558.38 10,69 4,21 16|,34 |18,04 IS 34 41 558.4 21,31 541.86

1175.11 13.74 337.57 182.89 114,96 20 27 9 175.1 22.86 514.25

1032.85 10.69 325,57 /$1.34 115.04 21 S 40 32.9 21.31 303.23

110.00 21 2 30 6286,61 5.40

DIFFERENTIAL C_RNECTI(_8

TDE -.2109 TRA -,4310 TC3 -.9067 |AU .1640

_DE -.3611 RRA .0975 RC3 -.]SOS FAU .22]75

FOE -.9247 FRA .1805 FC-16,4622 $SP 1152

GOD ,4182 BRA .4419 BC3 1,9522 FSP 1633

297.69 178.14 123,78 22 47 17 5286.S 18.62 277.19

N|D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ]082.6 $GR 729.1 SG3 181.1 8T 21.5 SR 30.4 SS 22.3

RRT ,3669 RRF ,$128 RTF .5895 CRT ,7653 ERS -,9896 CST -,7748

SGB 1305,5 R23 ,2891 RI3 .6678 LSA 41.5 NSA 12.3 SSA 3.5

SG! 1133.0 $82 648.5 THA 21.09 ELI 35.3 EL2 11.9 ALF 57,39

LAUNCH DATE JUN 10 1971 FLIGHT TIME IS2.00 ARRIVAL DATE NOV 19 1971

)_LIOCENTRIC CONIC DISTANCE 380.120 EARTH TO MARS

RL 151.88 LAL ,OO LOL 25$.49 VL 32.084 GAL 3.96 AZL 91.05 HCA 121.6] $MA 154.?? ECC .19056 INC 1.0605 VI 29,33S

RP 211.87 LAP -,90 LOP 20.12 VP 23,160 GAP 7.OT AZP $9.44 TAL 25.23 TAP 145.$5 RCA 149.56 APO 219.98 V2 65.996

RC 126.431 GL -10.05 GP -7.62 ZAL 53.59 ZAP 113.1T [T8 183.09 241[ 155.42 ET[ IS7.45 ZAC 93.05 [TC 276.68 LVI -9.43

PLANETOCENTNIC CONIC

C3 11.531 VHL 3.396 DLA -26.99 RAL $15.97 RAD 6638.8 VEL 11.472 PTH 9.52 VHP 3.195 OPA -25.85 RAP 318.93 ECC 1.1898

LNCH AZNTH LNCH TIME L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 5 43 2453.36 -5.07 64.45 169.36 137.57 13 46 35 1453.4 13.28 48.60

60.00 14 21 52 2250.79 -,16 50.91 174,07 130,30 14 59 23 1250.8 15.71 32,60

70.00 16 O 57 1959.44 5.11 31.27 ]78.05 ]23.$2 16 33 37 959.4 18.36 10,81

80.00 18 4 35 1572.46 10,24 5.01 18].16 118.20 18 SO 47 572.5 20.95 342.75

90.00 20 D 38 1198.23 13.07 $35,93 182.62 115.30 20 20 36 198.2 22.39 315.78

lO0.DO 20 47 27 1046.93 10.24 326.37 161.16 118.20 21 4 54 46.9 20.95 304.12

_10.Q0 21 0 24 1006.26 5.11 320.19 178.05 123,82 21 17 10 6.3 18.36 299.73

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2248 TRA -.4354 TC3-1.0048 2AU .1885 $GT 1]$8.8 SGR 735.2 SG3 1008.2 ST 22.7 SR 50.1 S$ 21.6

RD[ -.3552 RRA .0985 RC3 -,5635 FAU ,22678 RRT .4135 RRF .6310 RTF .6412 CRT .7826 CR$ -.9791CST -.7795

FDE -.8998 FRA .2228 FC-17.0243 BSP 1267 SGB ]380,9 R23 .2725 R13 .?OSO LSA 41.4 NSA 12.5 $$A 3.8

DDE .4203 8RA .4464 BC3 1.2225 FSP 1695 SG1 1224.0 SG2 $39.3 THA 20,36 ELI 35.8 EL2 !1.9 ALF 55.11

LAUNCH DATE JUN 10 1971 FLIGHT TIN( IS4.00 ARRIVAL DATE NOV 21 197t

HELIOCENTRIC CONIC DISTANCE 384.323 EARTH TO MARS

RL 151.88 LAb ,OO LOL 250.49 Vb 32.075 GAb 3.93 AZL 91.03 HCA 122.$3 SMA 184.$8 ECC .18995 INC t.0341Vt 29.335

RP 212.14 LAP -.8? LOP 21.32 VP 23.077 GAP 6,86 AZP 89.44 TAL 25.05 TAP 147.88 RCA 149.60 APO 219.76 V2 25.864

RC 128.708 GL -9.85 GP -7.93 ZAL 55.82 ZAP 111.15 ETS 182,$3 ZAE 155.48 [TE 195,32 ZAC 92.94 ETC 2?6.50 LVI -9.09

PLANETOCENTRIC _ONIC

C3 11.406 VHL 3.377 OLA -2$.72 RAL 317.18 RAD $635.8 V(L 11.467 PTH 8.52 VHP 3.149 DPA -26.26 RAP 318.13 ECC !.1877

LNCH AZNTH LNCN TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH [NJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 t3 5 10 2457.09 -5,25 64,60 IS9,39 137.35 13 46 7 1457.1 13,10 48.76

80.00 14 20 44 2258.09 -.39 31,17 174.06 130.30 14 58 20 1256.1 15,49 32,88

7O.OO 15 58 49 1957.$0 4.80 31,70 177.98 123.$$ IS 31 37 567.7 18.08 11.29

80.00 10 O 27 1595,94 9.77 S,83 161.01 115,35 15 25 54 586.9 20.59 343.$?

90.00 19 54 4 I220,52 12.42 340.25 152.38 115.$1 20 14 25 220.5 21.92 517.25

100.00 20 43 19 1061.41 9.77 327.19 181.01 !18.35 21 1 O 61.4 20,59 305,04

110.00 20 58 t3 10|4.50 4.50 320.62 17T.98 123.88 21 15 10 14.5 IS.OR 300.21

OIFFERENT 1AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORSi T DETERMINATION ACCURACY

TD£ -.2340 TRA -.4557 TCS-1.2537 BAU .2122 $GT 1249.8 8DR 743.1SG3 |055,2 ST 25.4 SR 29.8 55 21,2

ROE -.3500 RRA ,0989 RC3 -.5995 FAU ,23234 RRT .4555 RRF .6511RTF ._J$5 CRY ,7937 CR$ -,9779 C$T -.7849

FDE -.9909 FRA ,2502 FC-17,$554 DiP 1445 SG5 1454.0 R23 .2553 HI3 ,741Y LSA 41.5 flSA 12.5 SSA 3.$

6DE .4211 6RA ,4499 |CS 1.3917 FSP 1752 $81 1310.1SG2 630.7 THA 20.U1 ELI 36.1 ELI 11,8 ALF 53.51

LAUNCH OAT( JUN 10 1971 FLIGHT TIME IS6.00 ARRZVAL DATE NOV 23 1971

HELIOCENTRIC CONIC DISTANCE 305.520 EARTH TO MARS

RL 151,88 LAL ,OD LOS. 258,49 VL 32.074 GAL 3.89 AZL 91.01 HCA 124.05 INk 184,S0 ECC ,15942 INC 1.0069 V1 29.33S

RP 212.43 LAP -.95 LOP 22,53 VP 23.035 GAP S.SS kiP 89,44 TAL 24.85 TAP 148.88 RCA 149.64 APO 219.57 V2 25.852

RC I50.999 GL -9.64 GP -8.05 ZAL 54.07 ZAP 109.14 [TS 182.56 ZA[ 151.51 [T( 195.$8 ZAC 92.83 [TC 276.32 LV! -$.57

PLANET_ENTRIC CONIC

CS 11,284 VNL 3,$59 OLA -26,44 RAL 317.41 RAD 6538.7 VEL 11.462 PTH 6.51 VHP 3.lOS DPA -26.70 RAP 317.53 ECC 1.1857

LNCH AZNTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 4 38 2481.25 "5.46 $4.78 IS9,45 137.54 13 45 39 1451,2 12.89 48.95

60.00 14 19 SS 2261.87 ",63 51,44 174.07 130.30 14 57 l? 1261.9 15,25 33.18

70.00 15 56 39 1976.47 4.46 32.17 177,94 123,90 18 29 35 976.5 17.79 11,80

80,00 17 56 20 |601.63 9.29 8,67 180.98 118.50 ID 23 2 $01.8 20.20 544.81

90.00 19 4? 49 1242.30 11,77 341.52 ]$2.15 115,90 20 $ 32 242,3 21.44 318.67

100.00 20 39 12 1075,30 9.29 326.04 150,$5 118o50 20 5T 8 76,3 20.20 395.g$

110.00 20 SS 5 1023.29 4.46 321.08 177,94 123.90 21 13 8 23.3 17.79 500.72

DIFFERENT IAL CORRECTION8 NID-COUR$[ EXECUTION ACCURACY (_DIT DETERNINATION ACCURACY

TD[ -.2432 TRA -.4359 TC3-1o4355 8AU .2559 SGT 1355.S SGR ?51.3 SG3 1057,2 8T 24,2 8R 29.5 S$ 20.8

RDE -,3446 RRA .0994 _C3 -,63?] FAU .25764 RRT .4965 RRF *8?06 RTF .7254 CRT .8035 CRS -,9764 CST -.7881

FDE -.8?75 FRA .2755 FC-18,2318 BSP 1635 SG8 ]535.0 R23 .2403 R13 .7722 LSA 41.5 NSA 12.5 6SA 3.?

6DE .4216 BRA .4471 BC3 1.$705 FSP 1807 $81 1403.3 SG2 822.! THA 15.57 £L1 36.4 EL2 11.7 ALF 51.95
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCfl DATE JUM lO 1971

HELIO(ENYR|C CONIC

RL 151.48 LAb .00

RP 212.72 LAP -.80

RC 155.312 GL -9.42

PLANETOCENTRIC CC)NIC

C3 11.15T VHL 3.542

LNCH AZNTH LNCH TIME

50.00 13 4 6

$0.00 14 18 25

70.00 15 54 26

SO.0O 17 52 14

90.00 19 41 49

100.00 20 35 6

110.00 20 53 53

PLIGHT TIME lll.OO ARRIVAL DATE NOV 25 1971

DISTANCE $92.71R EARTH TO MARl

LOL 258.49 VL 38.071 GAL 3.84 AZL go,91 HCA 128.2$ INA il4.ll [CC .IllS3 IMC .9790 VI 29.385

LOP 23.75 VP 22.993 GAP 6.47 AZP 89,44 TAL 24.6$ TAP 141.11 RCA 149,61 APO 219.42 VZ 25.799

GP -8.24 ZAL 54.35 ZAP 10?.13 ETS 182.29 ZAE 149.54 (TE 194.90 ZAC 92.72 £TC 2Y6.15 LVI -8.15

DLA -26.14 RAL 31?.67 RAO 6638.6 VEL 11.457 PTH I.§l VHP 3.071DPA -27.13 RAP 316.52 ECC 1.1851

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN |NJ 2 LAT INJ 2 LONG

2465.79 -5.68 64.8? 169.53 137.32 13 45 12 1465.8 12.6T 49.15

2268.13 -.92 51.74 174.11 130.29 14 56 13 1286.1 14.99 53.50

1985.82 4.11 32.66 177.91 123.94 16 27 32 885.8 17.4T 12.34

161T.13 1.79 7.53 18O.?? 118.65 18 19 II 617.1 19.80 545.5T

1263.73 11.13 342.77 182.01 116.17 20 2 52 263.7 20.9T 520.06

1091.60 8.79 328.90 180,77 1/8.65 20 53 17 91.6 19.89 506.94

1032.63 4.11 321.57 177.91 123.94 21 11 5 32.6 17.47 301.26

DIFFERENTIAL CORRECTIONS

TOE -.2523 TRA -.4559 TC5-1.6233 BAU .2624

ROE -.3389 RRA .1001 RC5 -.6745 FAU .24252

FOE -.8594 FRA .3094 FC-18.8014 BIP 1834

BOE .4225 BRA .4472 BC5 1.7578 FSP 1856

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

$GT 1434.S 6GR 759.8 $03 1094.3 ST 25.0 SR 29.2

RRT .5354 RRF .6893 RTF .7585 CRT .8123 CRI -.9744

6GB 1623.1 R23 .2273 R13 .7981 LSA 41.5 MSA 12.5

$61 1502.? 802 613.5 TMA 19.08 ELI 36.7 EL2 11.6

LAUNCH DATE JUN 10 1971 FLIGHT TIME 170.00 ARRIVAL DATE NOV

HELIOCENTRIC CONIC

RL 151.SS LAL .DO LOL 258.49 VL

RP 213.01 LAP -.76 LOP 24.92 VP

RC 135.643 GL -9.19 GP -8.44 ZAL

PLANETOCENTRIC CONIC

C3 11.055 VHL 3.325

LNCH AZHTH LNCH TIME

50.00 13 3 36

60.00 14 17 15

70.00 15 52 12

80.00 17 48 8

90.00 19 56 0

100.00 20 31 0

110.00 20 51 38

Ol FFERENT IAL CORRECTIONS

TOE -.2605 TRA -,4353 TC3-1.8181 DAU .2886

ROE -.3331 ERA .1008 RC5 ".7127 FAU .24711

FDE -.8403 FRA .3395 FC-18.3544 BIP 2047

6DE .4229 BRA .4468 Be3 1.9528 FSP 1900

ACCURACY

SS 20.5

CST -.789g

8SA 3.7

ALF 50.39

27 1971

DISTANCE 396.919 EARTH TO MARS

32.068 GAL 3.80 AZL 90.95 HCA 126.43 SNA 184.51 (CC .18851 INC .9504 Vt 29.535

22.982 GAP 6.28 AZP 89.44 TAL 24.39 TAP 150.82 RCA 149.73 APO 219.29 V2 25.766

54.65 ZAP 105.13 ETB 182.00 ZAE 147.55 ETE 194.20 ZAC 92.60 ETC 275.95 LVI -7.68

DLA -25.82 RAL 317.94 RAD 6638.6 VEL 11.452 PTH 6.50 VHP 3.037 DPA -27.56 RAP 315.71ECC 1.1819

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2470.77 -5.94 65.18 169.63 137.29 15 44 46 1470.8 12.42 49.37

2274.87 -1.22 52.06 174.16 130.29 14 55 10 1274.9 14.71 33.85

1995.70 5.73 33.17 177.91 123.97 16 25 28 995.7 17.14 12.91

1632.82 8.28 8,41 180,70 118.79 18 15 21 632.8 19.38 346.55

1284.96 10.49 344.00 181.87 116.41 19 57 25 285.0 20.48 321.42

1107.29 8.28 329.78 180.70 118.79 20 49 27 107.5 19.38 307.92

1042.52 3.75 522.09 177.91 123.97 21 9 I 42.5 t7.14 301.83

MID-COURSE EXECUTION ACCURACY

SGT 1535.4 SGR 769.0 $G5 1120.3

RRT ,5673 RRF .7076 RTF .7869

SG9 1717.2 R23 .2158 R15 .8205

SG1 1607.1 SG2 605.0 THA 18.59

LAUNCH RATE JUN 10 1971 FLIGHT TINS 172.00

ORBIT DETERMINATION ACCURACY

ST 25.8 SR 28.9 SS 19.8

CRT .8199 CRS -.9725 CST -.7904

LSA 41.4 NSA 12.5 SSA 3.8

EL1 56.9 EL2 11.5 ALP 48.95

ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CCNIC DISTANCE 401.121 EARTH TO MARS

RL 15/.88 LAL ,00 LOL 258.49 VL 32.067 GAL S.76 AZL 90.92 HCA 127.62 8HA 184.48 ECC .18815 INC .9209 Vl 29.535

RP 213.31 LAP -.73 LOP 26,12 VP 22.912 GAP 6.09 AZP 89.44 TAL 24.13 TAP 151.76 RCA 149,77 APO 218.19 V2 25.732

RC 137.991GL -8.94 GP "8.65 ZAL 54.98 ZAP 105.14 ETS 181.71ZAE 145.56 ETE 193.54 ZAC 92.48 ETC 275.77 LVI -7.24

PLANETOCENTR IC CONIC

C3 10.943 VHL 3.308 DLA -25.48 RAL 318.23 RAD 6658.5 VEL 11.447 PTH 6,50 VHP 5.006 DPA -27.99 RAP 314.91EEC 1.1801

LNCH AZHTH LNCH TIME L-I TIME INJ LAY INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT 1NJ 2 LONG

50.00 13 3 5 2476.17 -6.21 85.4! 189.78 137.27 15 44 21 1476.2 12.15 49.60

60.00 14 16 3 2282.09 -1.54 52.41 174.24 130.28 14 54 5 I282.1 14.41 34.22

70.00 15 49 55 2006.12 3,54 33.72 177.93 124.01 16 28 21 1006.1 16.78 15.51

80.00 17 44 3 1648.90 7.75 8.St 180.64 118.92 18 11 52 648.9 18.98 347.54

90.00 19 30 21 1306.07 9.85 345.22 Ill. T8 116.64 I9 52 ? 506.1 19,98 322.77

100.00 20 24 55 1123.37 7.75 330.65 180.64 118.92 20 45 38 123.4 18.95 308.91

110.00 20 49 22 1052.94 5.34 522.64 177.95 124.01 21 S 55 52.9 16,78 302.43

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.2561 TRA -.4341 TC3-2.0194 6AU .5152 SGT 1841.5 $GR 778.4 503 1144.4 ST 26.4 SR 28.5 58 19.5

RD( -.3271 ERA .lOIS qC3 -,T512 FAU .28124 RRT .SIS| RRF .1251 RTF ._.lg CAT .|267 CRI ".9891 Cil -.TOll

FOE -.6187 FRA .5712 FC-19.6783 RiP 2288 SG2 tltl.f R23 .2058 RI3 .8388 LSA 41.4 MSA 12.5 SSA 3.8

606 .4229 8RA .4458 BC3 2.1548 FSP 193l 8GI 1716.0 SG2 596.5 THA 10.11 ELl 37.2 ELI 11.4 ALF 47.57

LAUNCH OATE JUN 10 1971 FLIGHT TIME 174.80 ARRIVAL DATE DEC I 1971

HELIOCENTRIC CONIC OIITANCE 405.325 EARTH TO MARS

RL 151.88 LAL .OD LOL 258.49 VL 32.ODe GAL 3.71 AZL 90.89 HCA 129.81 SMk 184.47 ECC .18784 INC .8906 Vl 29.555

RP 213.61 LAP -.69 LOP 27.31 Vm 22.873 GAP 5.91AZP 89.44 TAL 23,86 TAP 132.68 RCA 149.82 APO 219.15 V2 25.697

RC 140.35t GL -8.69 GP -8.8t ZAL 55.32 ZAP 101.18 ETS 181.41ZAE 143.57 ETE 192.93 ZAC 92.36 ETC 275.58 LVI -6.40

PLANET_ENTRIC CONIC

C3 10.836 VHL 3.292 DLA -25.15 RAL 318.55 RAD 6658.5 VEL 11.442 PTH 8.49 VHP 2.982 DFA -28.41 RAP 3i4.11ECC t.5783

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

5D.OO 15 2 55 2482.01 -I.SO 65.66 169.90 157.24 13 43 57 1482.0 11.87 49.86

60.00 14 14 51 2289.81 -1.88 52.78 174.33 130.26 14 53 O 1289.8 14.08 34.61

70.00 15 4T 36 2017.08 2.92 34.29 177.97 124.04 16 21 15 1017.1 16.4t t4.14

80.00 17 39 59 1685,38 7.20 10.23 180.61 119.05 18 7 44 665.4 18.50 348.56

90.00 19 24 51 1327.16 9.20 346.43 181.68 116.96 19 46 58 327.2 lg.48 324.11

100.00 20 22 50 1139.85 7.20 331.60 180.61 119.05 20 41 SO 138.9 18.50 309.93

110,00 20 47 3 1085.90 2.92 323.21 177.97 124.04 21 4 47 63.9 16.41 303.05

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2740 TRA -.4319 TC3-2.2245 BAU .5421 SGT 1749,8 SGR 789.6 803 1169.4 9T 27.0 SR 28.1SS lg,0

RDE -.3215 RRA .1018 RC3 -.7923 FAU .25556 RRT .6286 RRF .7430 RTF .835i CRT .8525 CRS -.9675 C8T -.7906

FOE -.8028 FRA .3902 FC-20.4170 BSP 2506 SGB 19iS.7 R23 .1953 R13 .8576 LSA 41.3 NSA 12.5 SSA 5.g

6DE .4224 6RA .4437 BC3 2.3614 FSP 1957 SG1 1827.4 SG2 588.0 THA 17.75 EL1 37.3 EL2 11.5 ALF 46.43
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUg tO 1971

HELlO(IN?tIC ¢_111¢

RL I)l.tl LAL .GO

RP 2|i.ll LAP -.1|

RC 14E,T19 GL -8,43

PLANETOCENTRIC CONIC

¢3 10.T$8 VHL )*[?|

LNCH AZNTH LNCN TIME

50.00 13 2 4

60.00 14 IS 37

?0.00 15 45 11

80.00 IT 35 54

90.00 19 19 27

100.00 20 18 46

110,00 20 44 42

FLIGHT TIM( 171.00 A|mIYAL DATE 0[C | 18?1

OIl?ANti AOI.III EARTH TO NAIl

L_. Ill,tO VL |1.01! iAL l.II AlL 00.00 NCA l)|.lO IDA 10|.|0 [¢¢ .!111t 11£ .Dies Vl Ii,))l

LOP 11o41 VP 1l.l$4 GAP 5,?3 AlP 11.41 TAL IS,IT TAP Ill,IT lEA 141,0T APO 119.01 V! llolll

GP -I,O/ ZAL I1.?0 lAP Ito[! [TI 10l,|1 [A[ 141.51 [T[ Ill,IT IA¢ II.[) ETC 111.40 LVI -t.$l

KA -14,?$ HAL 310,00 IJ| Illt.i VEL 11,130 PTH G.40

L'I TIME lNJ LAT INJ LONG IiJ IT AlE IMJ AZMTN

2480.19 -I.lt Ol,ll t?O,§T 111,[0

211t.03 -[.24 IS,IT IT4.41 l)O,ll

2011.tO 2.40 )4,90 1T0.03 114,01

1112,$0 1.14 11.10 100,10 ltloll

1341,$) 1.55 $4T,14 Ill,I) llY.Ol

lISt.T? 1.14 ))l,ll 110.10 111o10

1071,41 1.4l 383,01 1T1,0$ 1[4.0/

_i! [°111 _I -li,tl tA! Ill.IS [¢¢ I,lTtl

INJ TIM( _ El? lid INJ I LAT INJ [ LONG

IS 4) IS |418.) II,ll SO.li

14 I1 II l[lloO ll,?3 31.03

11 11 4 1021,1 ll,OI !4.T8

11 $ H 182.3 ll.Dl 349.80

$$ 41 1l )40.3 ll,ll 325.45

[0 )l ) tSS.8 18.03 310.8?

81 | )? 7|.4 |t. Oi 303.71

DIFFERENTIAL CClqRECTI_t_I

TOE -.2129 TRA -.4327 TE)-I.AIOl |AU .SILO

ROE -.3132 RRA .1045 RE) -*Dill FAD .tills

FOE -.?328 Flea .4625 FC-tG.7411 ISP 2717

BDE .4220 ORA .4432 1¢3 2.31|7 FIP [Ott

NIO-COUtI[ [_¢UTi{I ACCUtAEY

IGT IITI.4 I;41 7131.1 &IS tlit.t

NiT .1511 ItF .YNIt OTF ,0441l

0_1 80) 7.1 tel ,|tEl RI3 .it?)

Ill tlSi. I Ill 171.0 THA It.it

LAUNCH DATE JUN lO 1971 FLIGNT TIME ITI.ON

HELIOCENTRIC CONIC

RL 151.18 LAL .00

RP 214.24 LAP -.62

RC 145.138 GL -8.13

PLAN_TOCENTRIC C(_IIC

C3 10.632 VHL 3.261

LNCH AZMTH LNCH TIN(

50.00 13 1 33

60.00 14 12 21

70.00 15 42 51

80.00 17 31 49

90.00 19 14 9

100.00 20 14 41

110.00 20 42 18

DISTANCE 413.711

LOL tll.4t W )e. OU S_J. ).11 AZL t_.ll _1 l|t.10

LOP 19,07 VP tt,?OS tAP I.II LIP 10.4_1 ¥_ tl.l_

_1 -I.tl ZAL II.Ot ZIP IT,l[ [TI IlO._l |i 1_1.01

OLA -24.)t RAI. 319.[) 0/_1 I•)I.4 VEL 11.431 PTi 0.48

L-[ TIM_ Iia LAT INJ LONG INJ IT AlE |iJ A[NTH

2495.02 "7.|5 11.[1 170.25 137.11

2301.71 -[.02 $).ll 174.59 130.23

204D.15 2,02 )S°II |71,11 114.10

1199.1_. l.O? 11.14 18D.I1 119.29

1369,10 7.89 )40.05 181.60 117.[5

1174.09 t,07 )$S.51 180.11 119.29

1087.4? 2.02 )14.44 171.11 114,10

lilly KTERNI_TION AccUilACY

1| 2T.I It tT.O 01 17.1

(lit ,lIDS Ell -,lie? COT -.7893

LOA 40.0 MIA 12.1 SIA 4.0

ill 37,1 EL2 ll.l ALF 44.80

AIUtlVt4. DATE I_C 9 !S71

i_AOTN TO MAR1

lt4.11 IK ,1073T INC ,OTTO Vl 20.31l

TIP 134.18t¢6 Idi.O_ APO Ill.O? it iS.SlY

lYE 101°44 'ld_ H.Ii [l(tTl,t) LVI -I°11

imp !.041 _ll "tt, ll tdd I lit. JR [CO l.l?lD

iI_ Y|i_ PQ COT TIN |NJ 2 LAT INJ t LONG

I) 43 t 1415.0 I/.23 50.43

14 SO 4? I306.8 13.37 35.47

11 1t l[ 1040.7 15.59 15.48

10 O 0 Gig.6 17.54 350.65

19 36 19 3t9.G 18.4[ 326.78

tO 34 51 174.1 1?.04 312.02

21 0 II 17. S 11.1i 304.39

;, FERENTIAL CORRECTIONS

IDE -.2887 TRA -.4310 TC3-2.1?4S iAU .3194

ROE -.3060 RRA .1060 RE3 -.8020 FAU .2lg54

, _ - _881FRA .5059 FC-21.1336 DIP 2952

,_,_ .4_07 8R_ .4438 BC3 2,8102 F)P 2053

HIO-CO_RSE [XECUTIQM ACCURACY (_lelT 9ETERNINATi(:I! ACCUIACY

8GT 1997.1 l_i 104.7 813 !111.) IT 20.4 SR [T.I 88 11. ?

RRT ,iT41 RRF .7T10 RTF .IIAD5 _lT .liOl ERR -.931| CIT -.7552

l_l 2153.6 R23 .IOTA 113 .eTel LIA 40.3 MIA 12.0 IIA 4.1

8G1 [076.4 802 171,9 THA Jl.4i ELI 37.6 EL2 tl.t ALF 43.39

cAUNCH DATE JUN 10 1971 FLIGHT TIME ltO.O0 AtRIVAL DATE DEC ? 1971

HELTOCENT R|C CONIC

RL _51.88 LAL .DO

R= 214.55 LAP -.59

RC 147.555 ;L -7.81

PLANETOCENTRZC CONIC

C3 10.334 VHL 3.241

L.NCH AZMTH LNCH TIME

50.00 13 1 2

60.00 14 11 3

70.00 15 40 25

80.00 17 27 44

90.00 19 8 53

100.00 20 10 31

llO.O0 20 39 31

OIITANCE 41T,0)1 EARTH TO _R8

L_- 238.49 VL 3[.070 tAL ).ll AZL IO.T[ i_ I)l._l INk 104.11-[{¢ .107[t INC .7934 Vt 29.333

LOP 30.85 VP 22.?lT GAP l,_l AZP 11.47 Ti i[.li l_d I 18l,_! KA t4t._ AINO [12,}2 ¥2 25._11

GP -9,41 ZAL 5l.ll I_ I II,)? ET8 110,40 II 13T.II IT[ 111,14 lie 81.IS ETC 2TI.OI LVI -3.48

DLA -23.94 RAL ]tl.lO R_ lt)l.) VEL 11,4[l PYN 8.40

L-Z TIME INJ LAT lNJ LONG INJ RT AlE INJ AZNTN

2302,21 -7.31 10.5! 170.41 137.12

2318.00 -3.03 14.03 174.75 13D,Z!

2053.26 1.54 30.11 1T8.21 184.12

1T17.38 3.48 I),13 100o0l 11[.40

1311.03 ?,El Ill.O? 181.10 liT.it

till,iS !.4l $14.4l llO,II 111,40

1100.01 1.14 lll,lO ITI.II Ill. It

V44P t,llt4 _PA -29.13 MAP 31t.80 [CC 1.1734

INJ TIME IN_ C8T TIM INJ 2 LAT INJ 2 LONG

13 41 44 1502.2 10.8? 50.T4

14 49 Sl t)ll,O 12.9_ 35.94

11 14 lO 1053.3 11,11 18.18

17 141 [t 717,4 17,04 $11,73

19 )[ 0 _ll.O IT,IT 328.11

2D [0 10 1tl.8 1_,_4 313.1D

10 II II 100,1 19,19 30).tO

DIFFERENT ZAL COtR[¢TIONI

TD[ -.2933 TRA -.428? TC3-2,tD)I IAU .4|11

RD[ -.2981 RRA .1075 RC5 ",RO02 FAU .11141

FDE -._398 FRA .3301 F¢-21.4891 liP )lit

BDE ,4187 DRA .4420 |C3 3.040_ F)P 10TI

HID-COURSE [X[CUTIC_ ACCUNACV _llT O[?[tMINATiO_ ACCURACY

SGT 2112,R 8_1 314.1 1t5 !!11.1 IT _8,9 3R 1_.6 I_ 11,?

RRY .1111 RRF *rill RTF ._,_3 CtT .8434 {RI *og4Q8 El| -,FIIi

10| 2173.7 Rt) .1831 RI3 .888) LI4 40,1 M)A II,I 83A 4,1

lGI _201,8 1l[ 11).3 THA 11,0) ELI 57.7 EL2 10,1 ALF 42.17

LAUNCH OAT[ JUM tO lg?l FLIGHT TIME 101,00 ARRIVAL 04TE 0(C 9 tl?t

H[LIOC[NTRIC CONIC

RL 151.18 LAL ,00

RP 214.68 LAP -,31

RC 14g.g88 GL "?.34

PLAN2T_[NTRIC CONIC

C3 t0.440 VHL ),[31

LNCH AZMTH LNCH TINE

50.00 1) 0 19

80,00 14 9 42

?0.00 IS 37 38

80,00 !? _3 31

go,o0 19 ) 41

tO0,O0 20 • )D

!!0.00 20 )7 [1

DIFFERENTIAL cQqNECTI(_3

TDE -.2968 TRA -.4253 TC3-3.1)70 OAU .4171

RD[ -.290T RRA .1094 RC3 ",t)•4 _AU .lt[8[

FDE -.3830 FRA .5899 FC'[1.7144 lip )431

BD[ .4135 ORA .4394 IC) ],[?SI FIP tlOI

Oi)TANC[ 411o111 EARTH TO NAN1

L_. tll.41 VL )toOTI _AL 3.Sl AZL 10.71 NCA 111.54 IILl 114,11 [CC .11710 INC ,Till Vl 21,331

LO_ 11,0_ VP tI,TtO lAP S,tt AZP 11,11 I_ DR,it TAP II1,11 RDA I S_.03 AFO 111ol0 ¥1 t1,114

GP -I,71 ZAL It,II lAP 9),|0 [TI 100,11 ZA,[ IIS,T1 [T[ |[0.00 ZAC 11.81 [TC IT4oll LVl -|.D4

OLA -_3.S0 RAL 31R.I1 lAD 1638,) V[L II,All PTN 1,41 ¥)P I,II1DPA -30.03 MAP ill.D? ICE 1.1718

L-I TIN[ INJ LAT INJ LONG INJ [T AIC INJ AZMTH INJ TIN[ PO CIT TIM INJ | LAT INJ 2 LONG

[509.88 -?.i9 00ol4 ITO.ll 137,07 13 41 10 1509.1 10,49 31,07

[321,?8 -1o41 14old IT4,1| I)0.t0 14 41 18 1311.8 lloll )1.43

201•,44 1.04 30,1T 170.)t 114.1A I_ II I1 IOI_.A 14,•9 !1.11

1731.51 4.17 14,1) lllloTO 11t.41 11 61 14 Tl_.I 10,11 i12.11

1411,60 t.14 311,30 I11,11 II?.|T 10 IF JT 412,? IT,)I )[I.41

1210.01 4,IT 131,10 110,?0 111o40 Nil 40 I10.1 10oll 314.19

1113.21 1,04 )El.T1 IT8,)[ !14.14 I0 II II 113.1 14.1R 105.84

NID*CI_RIM[ EXECUTION ACCURACY CHIT D[T[IN/NATIO_ ACC_HIAEY

IGT t|li,| lf_ 813,• 1G) 1|[4,t OT IR,t 81 2•.0 II 14.?

RRT .7111 RIF ,?Ill RTF ,INIH ERT .1411 C_i -,8218 CIT ",?0?1

Ildl IIH,? RI) o1711 RI) ,1011 LIA )l.l ilA 11.3 13A 4.t

161 1111.1 361 111.2 THA I|.11 ELI )T.t ELI 10,1 ALF 41.03

)Ill ', •



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE JUN |O 1971 FLIGHT TIN( 114.00 ARRIVAL OAT[ DEC 11 IRTI

H[LIOC[MTR|C CONIC

IL 151.98 LAL .DO LO_ 258,4i VL

RP 215.21 LAP *.51 LOP 33.80 VP

RC 152.438 GL -T.22 GP -9.92 ZAL

PLANETOCENTRIC CONIC

C3 10.349 VHL 3.217

LNCM AZMTM LNCH TINE

50.00 12 38 54

60.00 14 8 18

70.00 IS 35 22

$0.00 17 19 30

90.00 16 56 37

100.00 20 2 22

110.00 20 34 48

D|PPERENT|AL ECRREET|ON$

TOE -.2990 TRA -.4220 TC3-3.3?81 8AU .4868

ROE -.2825 RRA .1113 RE3 -.9762 FAU .25370

POE -.5272 FRA .6467 FC-22.0608 SSP 3689

8DE .4118 8RA .4364 8C3 3.5144 FSP 2119

DISTANCE 488,34| EARTH TO NAR8

3E.07§ GAL 3.4G AZL R0.TE HCA I34,T1 8HA 184.8| ECC .|8?02 IHC .7834 Vl 2|.53S

22.883 9AP 5,05 AZP 89.49 TAL EE.28 TAP 158.99 RCA 150.08 APO 219.15 V2 2S.3tB

57.40 ZAP 81.85 (T$ 179.82 ZAE I33.?8 ETE 180,4_ ZAC 81.65 ETC 274.72 LV| -4.61

DLA -23.04 8AL 380.38 RAD S831.2 VEL !1.421 FTN 8.47 VHP 2.901 DFA -30.41 RAP 310.37 (CO 1.1703

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TINS PO CIT TIN INJ 2 LAT ZNJ Z LONG

2518.04 -8._0 17.19 1?0.81 137.02 13 41 58 1518.0 10,08 51.43

233i,10 -3.91 54,99 175.11 130.14 14 4T 15 1336.1 12.12 36.R5

2080.20 ,51 37,59 178.46 I84,15 IE 10 2 1080.2 14.20 IT.70

1754,27 4.24 15,16 180,78 119.58 1? 48 45 T54.3 15.87 353.94

1434.61 5.85 358.54 I81.66 117.72 19 22 31 434.6 16.73 330.79

1229o74 4.24 336,53 180.78 119.58 20 22 51 228.7 15.97 315.31

1127.02 .51 328.51 178.48 124.15 20 53 35 127.0 14.20 306.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 2380,9 8GR 833.4 SG3 1233.7 8T 29.5 SR 25.4 95 13.8

RRT .734I RRF .8115 RTF .88|4 CRT .8462 CR8 -.9061 C$T -.6734

868 ZS2B.5 R23 .1773 R13 .go3? LSA 39.1 MRA ]2.5 $8A 4.3

861 2462.5 SG2 547.2 THA 15.18 ELI 37.4 EL2 10.7 ALP 39.98

LAUNCH DATE JUN 10 1g71 FLIGHT TIHE 186.00 ARRIVAL DATE DEC 13 !971

HELIOCENTRIC CONIC

RL 151.88 LAL .OD

RP 215.54 LAP -.48

RC 154.g04 GL -6.88

PLANETC_ENTRIC CONIC

C3 10.260 VHL 3.205

LNCH AZMTN LNCH TIME

5O.OD 12 59 18

60.00 14 6 53

70.00 15 32 45

80.O0 17 15 21

90.00 18 53 30

IDO.O0 19 58 13

liD.D0 20 32 ll

DIFFERENTIAL CORRECTIONS

TOE -.2997 TRA -.4178 TC3-3.8183 BAU .5|58

ROE -.2748 RRA .1128 RC3-1.0138 FAU .26454

FDE -.4735 FRA .6853 FC-22.3218 BSP 393g

BDE .4066 6RA .4328 BE3 3.7592 FSP 2122

DISTANCE 430.544 EARTH TO MARS

LOL 258.49 VL 32.079 GAL 3.40 AZL 90.89 HCA 135.88 SMA 184.68 ECC .18699 1NC .6863 VI 29.335

LOP 34.37 VP 22.646 GAP 4.88 AZP 89.51 TAL 21.92 TAP 157.80 RCA 150.15 APO 219.21 V2 25.480

GP -10.15 ZAL 57.88 ZAP 89.84 ETS 179.48 ZAE 131.87 ETE 189.99 ZAC 91.49 ETC 274.57 LVI -4.19

DLA -22.56 RAL 320.79 RAD 6638.2 VEL 11.417 PTH 6.47 VHP 2,894 DPA -30.80 RAP 309.69 ECC 1,1689

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2526.71 -8.73 67.56 171,17 136.96 13 41 24 1526.7 g.66 51.80

2346.98 -4.39 55.51 175.32 130.10 14 46 O 1347.0 11.66 37.50

2094.55 -,04 38.34 178.61 124.15 16 7 39 1094.6 13.69 18.49

1773.44 3.59 16.22 180,87 119.66 17 44 54 773.4 15.40 355.08

1456.85 5.14 353.79 181.72 117.85 19 17 47 456,9 16.13 332.15

1247.91 3.59 33?.59 180.87 119.66 20 19 0 247.9 15.40 316.45

1141.37 -.04 327.26 178.61 124.15 20 51 12 141.4 13.6g 307.4!

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2513.0 SGR 844.3 SG3 1243.0 ST 29.6 SR 24.8 96 12.9

RRT .7SIS RRF .8242 RTF .8997 CRT .8465 CRS -.8823 CST -.6347

SGB 2651.1 R23 .1745 R13 .9106 LSA 38.5 NSA 12.5 8SA 4.4

SGI 2595.7 SO2 539.1 THA 14.83 ELI 37.2 EL2 10.5 ALF 59.06

LAUNCH DATE JUN IO 1971 FLIGHT TINS 188.00 ARRIVAL DATE DEC 15 1971

HELIOCENTRIC CONIC

RL 151,88 LAL .DO LOt. 258.49 VL

RP 215.87 LAP -.44 LOP 35.53 VP

RC 157.385 GL -6.52 6P -10.37 ZAL

PLANETOCENTRIC CONIC

C3 10.175 VHL 3.190

LNCH AZMTH LNCH TIME

50.00 12 58 39

80.00 14 3 22

70.00 15 30 3

80.00 17 11 8

90.OO 18 49 23

IOO.OD 19 54 O

!10.00 20 29 29

DIFFERENTIAL CORRECTION$

TOE -.2988 TRA -.4129 TC3-3.86|R 8AU .5449

90[ ".2889 IRA .1123 RC3-1.0940 FAU .8668|

FOE -.4589 FRA .6839 FC-22.7031 83P 4188

BOE .4018 8RA .4279 8C3 4,0059 FSP 2078

DISTANCE 434.746 EARTH TO MARS

32.083 GAL 3.35 AZL 90.65 HCA 137.04 9NA 184.75 ECC .18700 INC .6476 Vl 29.335

22.610 GAP 4.72 AZP 89.53 TAL 21.58 TAP 158.60 RCA 150.20 AFO 219.30 V2 25.443

58.38 ZAP 88.06 ETS 179.13 ZAE 129.99 [TE 189.58 ZAC 91.32 ETC 274.41LVI -3.78

OLA -22.06 RAL 321.21RAD 6R38.1VEL 11.414 PTH 6.47 VHP 2.889 DPA -31,17 RAP 309.04 ECC !.!674

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2535.90 "9.19 67,95 17|.44 136.89 13 40 54 1535.9 9,20 52.19

2358.44 -4.89 58.07 175.54 130.05 14 44 41 1358.4 11.17 38.07

2109.51 -.61 39.12 178.78 124.15 16 5 12 IlO9.5 13.15 19.32

1793.21 2.93 17.31 |80.98 119.73 17 41 2 793.2 14.81 556.25

1479.45 4.42 355.06 181.81 117.96 19 13 3 479,4 15.51 333.52

1267.60 2.93 338.67 180.98 119.73 20 15 8 267.6 14.81 317.62

1156.32 ".GI 328.04 178.78 124.15 20 48 46 156.3 13,15 308.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2645.2 3GR 861.0 8615 1258.6 ST 29.6 8R _4.4 SS 12.8

Hilt .7115 RRF .8585 RTF ,_,00 CRT .8477 Cfl8 -.8759 C$T -.G$|Z

$GB 2781.8 RB3 .1680 R13 .9197 LSA 38.2 NSA 12.3 SSA 4.5

SGI 2?30.7 SG2 530.6 TH,_ 14.66 ELI 36.g EL2 10.4 ALF 38.52

LAUNCH DATE JUN 10 1971 fLIGHT TINS 190.00 ARRIVAL DATE DEC 17 197I

MELIOCENTRIC CONIC

RL 151.88 LAL .DO LO(. 258.49 VL

RP 216.21 LAP -.40 LOP 36.70 VP

RC 159.681 GL -6.14 GP -10.60 ZAL

PLANETOCENTRIC CONIC

C3 10.092 VHL 3.177

LNCH AZMTH LNCM TIME

50.00 12 57 58

60.00 14 3 49

70.00 15 27 17

80.00 I? 6 53

90.00 18 43 16

100.00 19 4g 45

110.00 20 26 44

OIFF[RENTIAL CCAR[CT]ON8

TDE ".2g71 TRA ".4083 TC3-4.1168 6AU .5?45

ROE -.2564 RRA .1180 RC3-1o0888 FAU *68331

FDE -.$229 FRA .7993 FC-22,5889 BSP 4442

BDE *sg24 6RA .4248 DC3 4.2584 FSP 2148

DISTANCE 438,944 EARTH TO MARS

32.08S GAL 3.Bg AZL g0.6t HCA 138.20 8NA 184.83 ECC .18704 INC .6073 Vl 29.335

22.574 GAP 4,57 AZP 89.55 TAL 21.t? TAP 159.38 RCA 150.26 APO 219.40 V2 25.405

58.gl ZAP 86,32 ETS 178,78 ZAE 128,13 [TE 189,20 ZAC 91.14 ETC 2?4,27 LVi -3.35

DLA -21.52 RAL 521.64 RAD 6535.1VEL il.410 PTH 646 VHP 2.888 SPA -3i.54 lAP 308.43 ECC 1.1861

L-| TINE INJ LAT INJ LONG INJ IT ASC INJ AZItTH INJ TINE PO CST TIN INJ 2 LAT IMJ 2 LONG

2545.67 -9.8? 68.57 t?l.?3 136.112 13 40 23 1545.7 8.?2 52.61

2370.35 -5.42 58,65 175.78 130.U0 14 43 19 1370.5 ID.65 38.87

2125.15 -1,21 39.93 178.97 124.14 16 2 42 1125.1 12.59 20.18

1813,43 2.24 18.42 181.12 119,"8 17 37 ? 913.4 14.20 337.44

1502.53 3.68 358,35 181,92 118,136 1g 8 19 502.5 14.87 334.9!

1287.90 2.24 339.?g 181.12 119."9 20 1i 13 287.g 14,20 518.81

1171.97 -1.21 329.95 I78.9T 124,14 2D 46 16 172.0 12.59 3D9.10

NID-COURSE EXECUTION AcCuRACY ONBIT OET[RNINAT[ON ACCURACY

8GT 2784.? 8DR 863.0 883 1248.2 8T 29.G SR 23.4 88 10.7

RRT .?807 RRF .8464 RTF .9104 CRT .8425 CR8 -.7698 CST -.4623

8GB 2918.3 R23 ,1752 R13 .g193 LSA 36.9 NSA 12.4 SSA 4.7

861 2867,g 862 823.6 THA 14,08 ELI 36,3 EL2 10.3 ALF 37.17

182_5



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN SO 101|

MELiO¢[NT|I¢ C_1¢

OL tllill LAL .00

RP OIS,SS LAP ",$Y

OC lID,SO0 fd. -S,T4

PLAN[TO¢[NTRIC CONIC

C3 10.01E VNL 3,114

LNCH AZNTH LNCH TZN[

50.00 12 57 13

SO.GO 14 2 10

?0,00 15 24 24

80,00 17 2 34

9D.00 IS 38 8

lOO.OO 10 45 28

110.00 DO 23 52

L_. Ill.41 VL

L_ ST.II YP El,|$J GAP 4.41 AlP II.IT TAL lO,TI TAP leO,J4 l(1 Sl|,|l APO lil.ll V! IS,311

GP -10.14 ZAL II.4S rAP 11.12 [TI 1?1,4| lA[ |11.|1 [TE 111,11 IAC I0,11 tic E74,11 LVl -l,14

DLA -20,1l iAL 321,01 RAO 1131,0 V[L lt,40P PTH 1,41 VNP I,III DPA -I1,tl lAP $0?,11 (CC l.ll4l

L-I TIME INJ LAT lMJ LONG INJ IT AIC IMJ AIMTH IiJ TIN( P9 CIT TIM INa Z LAY INJ I LONG

t$$l.00 -|O,|l 1t.82 |?l,03 131,73 II II 40 Illl.O l.OO 53.00

1313,17 -5,11 l?.Zl 171.04 |E1,13 |4 41 13 1313,$ 10.10 S0.30

2141.44 -I,13 4D,71 I?1.17 114.11 tl 0 Y t|4|.4 12.00 21,08

1834.29 1.54 |O,S? IIJ,2T 110,82 IT 33 9 834.3 13.56 )38.88

tl2l,O| 2,1] 317,07 182.04 111.14 10 $ 34 12l. I 14,20 331.32

13CHI.?i !.S4 )40.94 111.21 lll,12 20 ? IS 30i,1 11.58 12O.O3

1188.2S -1.83 320.?0 171.11 124,11 20 43 41 188.$ 12.00 $10.Oo

FLIIHT TIME llt,Oi UlIVAL DATE DEC tO 1171

8IITANC[ 443,142 EARTH TO MAll

|8o813 GAL 3.23 AlL 10,|? HCA 131,31 SNA 114,11 ICE *18712 lie .1854 VI 1lolSl

DIFFERENTIAL COIRECTI(_8

TOE -.2929 TRA -.4021 TC3-4.5892 8AU ,1040

ROE -.2472 RRA .1203 RC3-1.1273 FA_J ,11247

FOE -.2511 FRA .1434 FC-22.6959 88P 4?00

BDE .3832 LqA .419Y BE5 4.5123 FIR 2147

HIO-C_RI[ EXECUTION ACCUIACY (llllT O[TEOMINATION 4CCUIAcY

SOT 2121.4 8M lY4.8 883 1241.6 IT 29,3 80 22.? 88 9,0

ROT .T845 IIH r ,1571 2TF .1154 ¢8T ,8319 C18 -.8149 CIT -.34TO

188 )049.3 R2S .1752 111 .9238 LIA 58.0 NlA 12.4 884 4,8

8GI 3005.3 8G2 515.1 THA 13.71 ELI 3S.S ELI ID.1 ALF 30.44

LAUNCH DATE JUN 10 1971 FLIGHT TIME 184,00 /_ISlVAL DATE DEC 21 19T1

NELIOC£NTRI¢ CONIC DISTANCE 447,330

RL 151.88 LAL .DO LCL 218,49 VL 32.090 iAL 3,IT AZL 90.$1 HCA 140.51 ONA

RP 218.91 LAP -.33 LOP 39.01 VP 22.505 IAP 4,11 AZP |1.80 TAL 20.38 TkP

RC 164.912 _L -$.3t 14o -11.08 Z_. 10.01 Zb_ 12.96 ITS 171.04 ZA_ 124.50 ET[

PLANETOCENTRIC CONIC

C3 9.936 YHL 3.152 DLA -;L_3.37 R/d. 322.$4 lAD 1158.0 VEL 11,403 PTH t,Al VHP I,ll80PA -58.2T

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ NT AIC INJ A2NTH INJ TIN[ ItO COT TIN

SD.OO 12 56 23 2511.94 -10.75 t9.29 172.35 136.64 13 38 12 13SO.i

60.0D 14 D 27 239S.66 -6.56 s?.gl 178.51 120.85 14 40 23 1396.?

To.go 15 21 29 2158.43 -2.41 41.67 179.39 124,07 11 ST 2? 1158.4

80.00 16 58 11 1855.79 .81 20.75 181.44 119.85 17 29 7 855.8

90.GO 18 32 57 1500.|1 2.15 310.02 182.10 118.20 18 51 4? 150.1

10o.00 19 41 3 1330.26 .Sl 342.12 111.44 119.85 20 3 15 530.5

110.00 20 20 55 1205.25 -2.48 330.59 179,39 124.07 20 41 0 801,2

DZFFERENT IAL COtRECTIOAIS HID-C_,/RS[ EXECUTION ACCURACY

TOE -.2868 TRA -. 3954 TC3-4.8229 lAD •S]S] I.GT 5058.5 8G8 814.4 8G3 1247.8

RDE -.23?3 RRA .1229 RC3-1.1649 FAU .20019 RRT .106l 80F .IQT1RTF .9193

FDE -.1717 FRA ,8971 FC-22.7324 lip 4959 8GO 3183.1 223 .1705 R13 ,9218

ODE .3722 ORA ,4141BC3 4.7674 FIP 2149 SOl 5142.8 8&2 508.4 THA 13.40

EARTH TO MARl

181.02 [CC .18123 |HE .S211 Vt 29.335

IOn.lOiS CA 130.38 kPO 219.86 V2 2l.)tT

181,4Y ZAC 90.76 EYe 274.DI L¥1 -8.33

RAP 507.31 2CC $.1633

JMJ 2 LAY lNJ 2 LONG

?.86 53.52

9.S2 39.98

11.36 22.01

82.89 3S9.91

13.51 537.75

12.89 321.28

11.38 31D.92

_lJIT DETERMINATION ACCURACY

ST 28.8 &N 21.0 43 9.3

COT .3334 COS -.SSSS CIT -.1889

LIA 54.9 M,tA 12.3 88A 5.0

ELI 34.8 EL2 lO.O ALF 35.?$

LAUNCH DATE JUN 10 19T1 FLIGHT TIM( leO,D0 ARRIVAL DATE Oi:C 23 1971

HELIOCENTRIC COMIC DISTANCE SOl.l|5 EARTN TO MkR1

RL ISl,ll LAL .DO L_. 858.49 VL 32,1QS GAL 3.11 AZL 90.48 NCA 14l,IT INA 181,11 £CC .1873Y INC .47S? Vl 29,33S

RP 217.28 LAP -.30 L_ 40.11 VP 22.4li IiP 4.11 AZP 89.1| TAL 19,07 TAP 101.63 lEA !S0,44 AP_ 219.81 V2 23,238

RC 187.448 GL -4.89 GP -11.35 ZkL SO.SO lAP 81.51 ET3 177.11 ZAE 122.75 ET[ Ill.l| ZAC SO.SO [TC 273.38 LVI -l.lt

PLANETOCENTRIC CONIC

C3 9.883 VHL 3.140 DLA -19,78 RAL 523.00 RkO 1130.0 VEL 11.400 FTN $.4l V_P |.ill DP8 -32.88 RAP 309.81 [CO 1,1123

LNCH AZNTH LNCH TIN( L-I TIME INJ LAT |NJ LONG |HJ RT A$C XNJ AZMTN INJ T|II[ PO CIT TIM INJ 2 LAT INJ 2 LONG

SO.DO 12 15 32 2ST8.SS "18.30 ll.80 172.60 136.15 IS 58 30 1578.5 T.Oi 54.01

60.OO 13 58 37 2410.78 "?.18 SO,SO 176.50 129078 14 _ 48 1410.? 8.0 t 40.65

TO.DO 15 18 25 2176,16 -3.11 42.60 179.62 124.03 16 94 4_ 1170.2 10.73 22.97

IO.OO 18 5342 137?.97 .OI 21.97 111.13 ll9.ll I? !$'_0 l?l.O 12.20 1.19

9O.OO II 27 42 15?4.7l 1.$l .SO 111.3l 111.23 t1 15:_ I?4.l 12.ID $$9.20

IDO.OD 19 Sl 14 1312.44 .ON 341,]3 ltl,li 119.l$ II l_ I 512.4 12.20 322,SI

IJD.DD 20 17 52 1222.91 -3,tO $31.12 |YO,12 124,01 _l 3_.Jl_ _!3.0 10.73 111.11

DIFFE_[NT|AL COmRECTION8 MID-COURSE [XECUT|UN ACCURACY '' _IIT O[TERMINATIOR ACCURACY

TD[ -.2785 TRA -.3832 TC3-4.0Y910AU .2820 3GT 51tO.| 81_ O0|,Y 391 1244.4 8T 21.2 IN 21.t II I.D

ODE -,e2TD RRA .1113 RCS-|,lD35 F4U ,ISIOY NOT ,1111 RRF ,I/03 RTF ._!0 COT ,IZll (RI -,3i?1 Eli .uuY4

FOE -,0881 FRA .0482 rC-22.?41Y lip $214 311 8310,$ R!3 .!711 213 .1111 LIA SO.8 N$A 12.2 88A 5,Z

802 .3103 IRA .4D81 IC3 S.0255 F|P 2143 811 $_81.3 512 501.2 TNA 13.25 ELI 33.8 EL2 9.9 ALF 33.14

LAUNCH DATE JUN 10 1971 FLIGHT TIM( Ill.DO ARRIVAL DATE DEC 21 1371

HELIOCENTRIC CONIC O|STANCE 458.721 EARTH TO NAR8

RL ISl.II LAL .00 Led. 258.41 VL 32.112 GAL 3.05 &ZL 9D.43 HCA 142.81 INA 31t,28 ECC ,|I?IS INC .42T? VI 20,SOS

RP 217,01 LAP -.20 LOP 41,30 VP 22,434 GAP S,ll AZP 11,11 TAL 19.Sl TAP |II.31 lEA 110.41 APO 110,17 ¥1 21,249

RC 110,002 GL -4.59 GP -1|.$9 EAL 11,20 ZAP ?9.?? [TI 177,21 ZA[ 120,18 ET| laY,?1 ZAC 10.52 [TC 173,Y? LVl -I.72

PLAN[TOC[NTIIC CONIC

C3 9.?05 VNL 3.120 DLA -19.11 RAL 315,41 RAO 113T.9 V[L 11.317 PTH 1.41 _ 2olll OPA -52.10

LNCH AZMTH LNCH T|HE L-| TIN2 INJ LAT INJ LONG INJ NT AIC |NJ AZMTH |Nd TIN[ PO CIT TIN

SO.DG 12 $4 34 2500.?0 "11.90 7D.33 175.03 151,41 13 37 41 |$90,1

SO.O0 13 51 42 2425.18 -7,02 50.52 178.89 !19,11 14 37 T 1421,0

TO,DO 15 11 11 2104.S? -3,88 43,S? 170,8? 123.01 I$ $1 40 1104,?

DO.DO 16 49 ? 1900,19 -,72 21,22 111,15 11t.15 17 I0 41 800,1

9D.OD 18 22 22 llO0.OS .14 1,10 118,53 111.21 141 I IG0,1

lID.DO 19 51 59 13TS.39 ".72 344.51 111.13 I19.Ii II $4 $4 375.4

110.00 20 14 41 1241.40 -3.88 531,41 170.17 123.91 N 35 12 241.S

DIFFERENTIAL CC1RRECTIONS N|D-¢OURS[ EX[CUT|ON ACCURACY

TO[ -.2600 TRA -.3801 TC3-So1351 IAU ,1917 1GT 3353,5 8GR t0?.3 1G$ 1114.0

ROE "*2114 RRA .1287 RC3"1.2418 FAU .21681 RRT ,1214 RRF .8810 RTF ,IriS1

FDE -,0036 FRA .9988 FC-22.7032 18P 5470 O_l 3414.8 R23 .1110 R13 .6321

80E ,3444 ORA .4015 8C3 $.2831 FOP 2132 IGI 3419,3 882 414.2 T_A $3,00

RAP 30i,|! ECC !.1111

IMJ Z LAT INJ Z LONG

S.46 84.58

1.27 41,31

IO.DS 23.97

11,41 2.SI

II,OS 34D.19

11o40 321.13

!0.01 312.10

_lS|T DET[RNINATION A¢CUNACY

8T 2?.3 88 20,2 88 9.0

CRT .81|T CRI -.1921 ¢IT .2131

LSA 32.$ NIA 12.2 liA 1.4

ELI 52.$ EL2 O.O ALF 34.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN IO 19T1 FLIGHT TIRE 200,00 ARRIVAL DATE DEC tY lIT!

H[LI(XENTRIC CONIC

RL lSI.II LAL .00 L_. lllo4l VL 31.120 GAL

RP 217.97 LAP ",22 LOP 4to44 VP 22,3i9 GAP

RC I?2,S4T GL "3.ll GP "1loll ZAL 61.82 2AP

PLANETOCENTRIC CONIC

C3 9.726 VHL 3.116

LNCH AZNTH LNCfl TIME

$0.00 12 53 31

60.00 13 54 39

70.00 15 I1 56

80.00 16 44 24

90.00 18 16 57

100.00 19 27 10

110.00 20 11 22

DIFFERENTIAL CCRR[CTION8

TO( -.2552 TRA -.3716 TC3-5.5921 |_ .7207

ROE -.2054 RRA .1319 RC3-1.260S FAU .25417

FOE .0842 FRA 1.0484 FC-22.1228 BSP 5726

lOS .3276 BRA .3943 BC3 5.5420 FRP 2124

DI|TANCE 4||.9|4

2.56 AZL 90.38 HCA |4|.|1 RNA

3.61 AZP 86.?0 TAL ll. J2 TAP

TI,24 ST8 ITS.iS ZAE Ill. IS ETE

EARTH TO MAll

Ill,)l [CO ,IIT?S INC ,3T71 VI 2i.33!

Ii3.07 RCA I|D.SS APO E2O.lS VE 2S.209

187.47 2AC 9O.Oi [TC 273.17 L¥1 -1.32

DLA -16.42 RAL 323.93 MAD $$37.9 VEL 1|.3|4 PTN

L-I Till( INJ LAT

2603.77 -12,S4

2441.20 -8.50

2214.01 -4.59

1924.59 -1.52

1626.07 -.29

1399.06 -1.52

1260.15 -4.56

l,AI YHP 2.lOl OPA -33.3S RAP 305.93 ECC 1.1601

INJ LONG INJ RT ARC INJ AZMTH |NJ TINS PO CIT TIN INJ 2 LAT INJ 2 LONG

?O.9O 173.39 13R.20 13 36 55 1603.8 5.82 55.08

10.08 177.21 129.54 14 35 20 1441.2 7.59 42.14

44.58 180.14 123.80 15 48 SO 1214.D 9.34 25.01

24.52 182.05 119.82 17 16 29 924.6 10.72 3.87

3.25 182.73 118.28 IS 44 3 626.1 11.28 342.20

345.89 182.05 119.82 19 50 35 399.1 10.72 325.23

333.50 180.14 123.88 20 52 23 260.6 9.34 313.93

MID-CCXJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3471.2 6GR 919.5 563 I631.8 6T 26.3 6R 19.3 $6 i.!

RRT .8395 RRF .8646 RTF .6260 CRT .8024 CR8 .0053 C$T .4047

$GB 3591.0 R23 .IR41 R13 .9342 LRA 51,3 NSA 12.0 8$A 5.7

$61 3557.7 $G2 487.5 THA 12.76 ELI 31,1 EL2 9.7 ALF 34.28

LAUNCH DATE JUN lO 1971 FLIGHT TIM( 202.00 ARRIVAL DATE DEC 29 1971

HEL]CCENTR]C CONIC

RL 151.88 LAL .DO LOL 258.49 VL

RP 218.33 LAP -.19 LOP 43.58 VP

RC 175.114 GL -3.35 GP "12.15 ZAL

PLANETOCENTR]C CONIC

C5 9.664 VHL 3.109

LNCH AZMTH LNCH TIME

50.00 12 52 21

60.00 13 52 28

70.00 15 8 28

80.00 16 39 33

90.00 18 11 24

]00.00 19 22 25

110.00 20 7 55

OIFFERENTIAL CORRECTIONS

TOE -.2393 TRA -.3626 TC3-5.6505 BAU .7497

ROE --1937 MRA .1350 RC3-1.321! FAU .25141

FDE .1773 FRA 1.0951 FC-22.5226 BSP 5985

ROE .3079 BRA .3069 BC3 5.8029 FRP 2109

DISTANCE 464.101 EARTH TO _kAR8

32.127 GAL 2.95 AZL 90.32 HCA 145.09 SMA 181.48 (CO .18799 IN(: .3241 Vl 29.335

22.365 GAP 3.67 AZP 89.73 TAL 18.68 TAP 163.77 RCA 150.61 APO 220.34 V2 25.169

$2.46 ZAP 76.75 ETS 176.47 ZAE 117.60 ETE 187.16 ZAC 89.83 ETC 273.57 L¥1 -.92

DLA -17.70 RAL 324.41 MAD 6637.9 VEL 11.39! PTH 6.44 VHP 2.916 DPA -33.72 RAP 305.55 ECC 1.1590

L-! TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTH ]NJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

2617.52 -13.22 71.51 173.76 136.13 13 35 59 1617.5 5.13 55.66

2457.65 -9.21 60.88 177.54 129.41 14 33 26 1457.6 6.88 42.$4

2234.23 -5.56 45.65 180.42 123.75 15 45 43 1234.2 8.59 25.09

1949.15 -2.35 25.87 182.29 119,77 17 12 3 949.1 9.93 5.2G

1652.89 -1.16 4.75 182.95 118.26 18 58 57 652.9 10.47 343.76

1423.62 -2.35 347.24 182.29 119.77 19 46 9 423.6 9.93 326.63

1281.05 -5.36 334.5? 180.42 123.78 20 29 16 281.1 8.Sg 315.01

N/D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3609.5 $GR 933.0 SG5 1224.0 8T 25.0 SR 18.3 S$ 10.4

RRT .8493 RRF .9033 RTF .9302 CRT .7839 CR$ .1860 CST .5637

866 5728.1 R25 .1876 R13 .$361 LSA 29,9 NSA 11.9 $$A 6.0

361 3697.0 SG2 480.9 THA 12.60 ELI 29,4 EL2 9.7 ALF 34.03

LAUNCH DATE JUN |O 197| FLIGHT TIN( 204.00 ARRIVAL DATE DEC 31 1971

HELIOCENTRIC CONIC

RL 131.88 LAL .DO LOL 258.49 VL

RP 218.69 LAP -.15 LOP 44,72 VP

RC 177.690 GL -2.77 GP -12.44 ZAL

PLANETOCENTRIC CONIC

C3 9.605 VHL 3.099

LNCH AZNTH LNCH TIRE

50,00 12 51 5

60.00 13 50 9

70.00 13 4 51

80.00 15 34 33

90.00 18 5 42

lO0.OO 19 17 25

!10.B0 20 4 17

DIFFERENTIAL COqRECTIONI

TOE -.2213 TRA -.3530 TC3-5.goAI BAU .7788

ROE °.1819 RMA .1365 RC3-1.3$25 FAU .24832

FOE .2662 FRA 1.1425 FC-22.380T BSP 6237

6DC .2868 8RA .3792 6C3 $.0531 FSP 2092

DISTANCE 468.256 EARTH TO MARl

32,13S GAL 2.86 AZL 90.2? HCA 146.23 8HA 185.61 ECC .18825 ]NC .2673 Vl 29.356

22.331 GAP 3.52 AZP 89.78 TAL 18.23 TAP 164,45 RCA 150.67 APO 220.55 V2 25.129

63.11 ZAP 75.51 ET3 176.04 ZAE 115.g$ ETE 186.86 ZAC 8g.56 ETC 273.49 LVI -.52

DLA "16.94 RAL 324.88 MAD 0637.6 VEL 11.389 PTH 6,44 VHP 2.$2? DPA *34.09 RAP 305.22 ECC !.1581

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO C$T TIM ]NJ 2 LAT |NJ 2 LONG

2532.08 -13.$3 72.16 174.15 155.97 13 34 57 1832.1 4.40 56.28

2474.99 -9,|$ 61.74 177.88 125.26 14 51 24 1475,9 6.12 45.78

2255.40 -$.16 45.76 180.71 123.66 15 42 26 1255.4 7.79 27.22

1974.63 -5.21 27.27 182.54 119.70 |7 7 28 974.6 9,1t 6.70

1680.58 -E.O5 $.30 183.18 118.21 18 33 43 680.6 9.63 345.36

t445.11 "3.It 348.64 182.54 119.70 19 41 34 449.1 9.11 328.07

1302.22 -$.16 335.60 180.71 123.68 20 25 59 302.2 7.79 316.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3747.6 SGR 947.4 5G5 1214.5 ST 23.5 SR 17.3 IS 11.7

RRT .658_ RRF .UlI5 RTF o_aEO CRT .7691CRI .3_UI Ell .1717

8GB 5865.5 R23 .1918 R13 .9378 L|A 28.6 HSk 11.6 lSA 4.4

361 5856.2 SG2 475.0 THA 12.44 ELI 27.6 EL2 9.6 ALF 33.87

LAUNCH DATE JUN tO 1971 FLIGHT TIME 206.00 ARRIVAL OAT( JAN 2 1672

HELIOCENTRIC CONIC

RL 131.88 LAL ,DO LOL 258.49 VL

RP 219.05 LAP ".11 LOP 45.85 VP

RC 180.275 GL -2,17 GP -12.75 ZAL

PLANETOCENTR|C CONIC

C1 9.551 VHL 3.091

LNCH AZHTH LNCH TINE

50.00 12 49 40

60.00 13 47 40

70.00 15 I 2

80.00 15 29 22

90.00 17 39 51

100.00 lg 12 14

110.00 20 0 28

01FFERENT I AL CORRECTIONS

TOE ".2001 TRA -.3430 TC3-6.1630 RAU .6071

ROE -.1664 RRA .1411 RC3-1.4041 FAU .24411

FOE .$616 FRA 1.1840 FC-22.1988 SSP 6455

60[ .2622 ERA .3712 6C3 6.3210 FSP 20"/'1

DISTANCE 472.46? EARTH TO NAR8

32.143 GAL 2.79 AZL 90.21HCA 147.36 SNA 185.14 ECC .18853 ]NC .2087 Vl Zg.331

22.297 GAP 3.38 AZP 89.02 TAL 17.78 TAP 165.14 RCA 150.73 APO 220.76 V2 25,089

63.79 ZAP 73.91 ST5 175.60 ZAE 114.35 [T£ 186.56 ZAC 89.27 ETC 273.41LVI -.12

OLA -16.14 RAL 325.35 RAO $637.8 VEL 11,386 PTH 6.44 VHP 2.94D DPA -34.46 RAP 304.g3 ECC 1,1572

L-! TIME INJ LAT INJ LONG INJ' RT A$C INJ AZNTH INJ TIME PO C3T TIN ]NJ 2 LAT INJ 2 LONG

264?.$2 -14,69 ?2.85 174.$5 13§.?S 13 33 47 1647.5 3.62 $6.92

6493.29 -10.75 62.64 178,24 125.08 14 29 13 1495.3 S.32 44.$6

2277.59 -7.00 47.04 181,03 123.51 15 3g 0 1277.6 6.96 26.40

2001.13 -4.10 28,73 182.81 llg. SD 17 2 43 10D1,1 6.24 8.19

17D9,24 -2.97 7.g0 183.44 118.14 18 Z8 20 7Dg.2 8.74 347.D0

1475.6D -4.10 350.10 182.81 119.6D 1g 36 49 475.6 8.24 129.56

1324.41 -7.00 336.86 181.03 125.S! 2D 22 33 524.4 6.g6 317.32

N|D-cOURSE EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

$GT )484.2 $GR $62.7 663 1203.2 ST 21.8 RR 16.3 $& 13.3

RRT .8668 RRF .$192 RTF .$337 CRT .7266 CR$ .4226 CiT .7426

$GB 4001,8 R25 ,1551RI5 .|3St LRA 27.2 HSA 11.3 RAA 6,$

6G! 3974.2 SG2 466.2 THA 12.30 ELI 25.5 EL2 $.$ ALF 33.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM OAT[ JUN 10 IOTI

NELIOC[NT•I¢ C_NI¢

RL lll,ll LAL .00

NP !1R.40 LAP -.0$

I¢ lll.l?l _. "1,51

PLANETOCENTRIC CONIC

C3 9.S02 VNL 3.OIl

LNCN AZNTN LNCM TIME

50.00 Ii 48 l

• Q.DO 13 44 50

70.00 14 $? 1

• D.DD 1l 13 51

• 0.60 17 53 4?

1DO.DO 19 • 50

110.OO 16 S• 2?

LOL II1,41 VL

LOP 4l,ll V@ II,tl4 GAP I,14 AlP II.tl T&L 1?.il TAP t81.01 tCA IlO,?l APO ltO,ll Vl ll. O4l

iP -11,00 IAL 14,40 lap ?1.51 [TI IYl,Ii IA[ Ill. T? [T( tIloIY IiC II.H ITC !?$,i4 L¥1 .l)

OLA -15.10 IAL Oll.ll iAO 1157,1 YEL It. Ill PTM O.44 YNP I,II4 _PA -14,11 lap 104.il ICC 1,1164

L-! TIME INJ LAT IRa LOlIG IM4 R? AlE lNJ AZMTH IMJ T|W[ PO COT TIN INJ 2 LAT IMJ t LONG

1011.tO "tl.4i ?3,ll |?4.It 13l,$7 13 31 30 li03,9 E,IO $7.•1

851t.61 "11.$? 13,60 178o61 118.88 $4 81 II t$tt,I 4.47 4l.$9

t300.l? "?.17 4t,{? lll.]l li3,34 11 IS 21 1_00.i 1.09 11,13

lOll,T! "l.O3 30,2• 111,10 118,47 11 $? 4Y 10_8.7 ?,$) 1,74

1?38.t? -3.tl I,$l |83.71 118,03 18 lI 46 Tit.0 7.$2 14l.•9

1S03,1i -loll Ill,J3 183.10 118.47 |9 31 53 SO$.I 7.33 331.10

1347,69 -?.IT 331.01 lll,]J 1t3,34 20 18 il $47.? 1.09 )l•.15

PL|iN? TIN( tU,O0 AiRIVAL OAT[ JAN 6 IlTI

D|lTAIdC[ 4?lolil [AlYM TO MAll

31.151 OiL t,73 AlL t0.ll MCA 140o41 liA 18t,ll [CC .t01t• INC .144Y ¥8 tO.Ill

DIFFERENT IAL CC_RECTION8 MIB-COUIK [_[CUTION ACCUIACY OiilT KTERNItMTION ACCUAAC?

TD[ -.1756 TRA -.3324 TC)-8.41$• |AU ,8354 lOT 40IO,G 8_1 I?l.O $G3 1190,3 iT 19,9 •! Ii.I SO 15.1

ROE -.1564 RRA .1457 RC)-1,4463 FAU .14113 RlY .iYiQ IRF .2164 GT1r .$350 CRT .O?l? Ci• ,4924 COT .?811

FOE .4574 FRA 1.2279 FC-2|.9?O• lip i740 8GB 4|3T.$ RIO .2014 l|3 .940| LSA 26.1 ilia 10,9 81A Y.$

• DE .2354 BRA .3629 it) i,$?t• VlP R048 OGl 41|1,4 OGI 4•4.1 ?HA |l,IO |LI 13.1 ELI •.• ALF 34,11

LAUNCH DATE JUN 10 197| FLIO_T TIN[ 810,OQ AMiVAk DATE JAN O 1•71

HELIOCENTRIC CONIC OIITAA_[ 440.0_ [AITN TO MOll

RL 151.•• LAL .DO L04. l$l,4l ML 31,110 •&L 1,91 AlL IO.D8 KA tel.it IIOA 12i.93 ICE .10910 II1¢ .O?Yl VI 16.335

RP 219.80 LAP -.04 LOP 48.10 VP It.l$O GAP 3.10 lip 09.8) T_. tO.l| TAP 1_B.47 tea 130.14 APO Irll.la v2 Is.H?

RC 1•5.475 GL -.82 &ln -11.43 IAL IS.20 ZAP ?t.ll[T| 174.18 XA[ I|1.13 (T{ 123,9• ZK 14.03 (TC 1?3.2• LVI ,TO
PLANETOCENTRI¢ CONIC

C3 9.45? VHL ).0?5 DLA -14,40 •AL 31•.2• IAD t•)?.l V[L 11,311 PTH t.43 VMP 2,9?00PA "35,24 IAP 304.49 [CC 1.155•

LNCH AZHTH LNCH TIME L-I TiME INJ LAT INJ LONG IMJ 1T AS( IMJ AZMTN |NJ TI;ME

SO.DO t2 4• 22 21WIl,)| -10.33 74.38 175.39 135.33 13 31 3

• O.O0 13 42 ? 2533.06 -11,45 14,63 lYg.GO 118.61 14 24 lO

70,00 14 52 4• 2)25.)5 "8,78 !0,48 181.70 123,14 15 31 32

• D.O0 1• 18 20 205?.52 -$.99 31.•5 103.40 219.)0 16 32 38

90.00 17 47 )0 1?•9.89 °4.91 11.30 Ill,SO 117.68 18 17 Q

10o.oo 19 I 12 1532.00 -l.•S 353,18 19_,40 111._1 19 L_44

110.00 1• 52 13 1372.17 -l.?O 330.40 121._) 113,14 Ig II $

DIFFERENTIAL CCRRECTION) MlO*C_$( Ex[CUTIC_I ACCURACY

TOE -.1475 TRA -.3217 TC3-•.•O|t IAU .8936 8gT 4155.4 $_ 996.7 •53 Zl?$.S

RDE -.1425 RRA .1495 RC)-1.4904 FAU ,13?I! IRT ,8811RRF .t534 RTF ,9361

FOE .5589 FRA 1.266• FC-21.?I•) 90P 099• 8GB 4273.2 R23 .8069 113 .9411

• DE .2050 •RA .3547 0C3 4.6)05 FOP lOIS 851 4248.5 SOl 459.3 THA 11.09

PO COT TIN INJ 2 LAT INJ 2 LONG

1681.3 1.93 5•.)4

1533,1 $.58 4•.57

1325.4 B.16 )0.92

10$T.5 6.3• 11.34

769.9 •,85 350.45

532,0 •.38 332.71

3?l.! 1.16 319,84

_91T DETERMINATION ACCURACY

ST 17.7 ]R 14.0 06 17.1

CRT .6079 CR$

LGA 25.2 NIA

ELI 20.A EL2

LAUNCH DATE JUN 10 1•71 FLIGHT TIME 212.00 ARRIVAL

HELIOCENTRIC CONIC DISTANCE 484.901 EARTH

• L 151.•• LAL .DO L_. 258.49 VL 31.190 OAL 2.$9 AZL IG.0l HCA I t_.?$ 9MA |8i,18 ECC .18•S4 INC .gOOD

NP 220.18 LAP -.00 LOP 49.12 Vii ll,lO? GAP 2,1? AZP 89.99 TAL 16.38 TAP $67.18 RCA lOg.OR APO 221.47

• C 188.0•9 GL -.01 GP -13.•1ZAL 65.93 ZAP 0t.13 [TO 174.10 EkE lO$.TI ETE 181.?1ZAC 88,27 [T¢ 173,22

PLANETOCENTRIC CONIC

C3 9,418 VHL ).069 OLA -13.44 IAL 32|.75 lAD 6837.? V[L |1,38! PTH 6.43 VHP !.t88 DPA -35.65 RAP )04.35

LNCH AZNTH LNCH TIN[ L-! TIN[ INJ LAT IMJ LONg IMJ RT AOC |MJ AZNTH IMJ TIME PO CiT TIM INJ 2 LAT

50.00 12 44 27 2699.82 -17.2E Y$.25 175.•4 155.07 13 !S I? 1699,8 1.00

• 0.00 13 59 I 2554.71 -13,36 DO,T? 179.40 110,30 14 21 3| 1S54.7 8.•3

70.00 14 4• 16 2551.13 -9,74 51,00 lot.go ItS,gO 15 _Y _? 1351,1 4.15

80.00 11 12 2G 2007.64 -$,•$ 33.$3 103,72 11•.10 16 47 14 tOO?,? 9.37

90.00 17 40 56 tOOl. It -l,14 I$.ll 184,30 l|_._ l• It §S $•E.t 5,84

100.00 18 55 14 1502.13 -4,$9 354,10 1•5.12 IIO.IO 19 tt _ IG2.1 6.3?

110.60 19 47 42 1597.94 -9.?4 340.10 lit,OR ilI.lO 2Q It 0 591.l 4.|8

DIFFERENTIAL CORRECTION8 ill-CO_R|( EXECUTION ACCURACY (_tOJT OETERMINATION ACCURACY

TD( -.11•1 ?RA -.3166 TC3-•.)142 9AU ,091• )GT 4290,9 SGR 1015.0 )G3 1162.0 OT 15.4 IR t2.8 88 19.5

ROE -,12G1RRA ,1530 RC5-1,5101FAU .25316 IRT ,6810 RRF ,G400 RTF ._?• CRT .$UU4 CRO ,564| CI1 .71uI

FD[ ,•584 FRA 1.5045 FC-EI.4357 lOP 7240 IGi 440t,/ RZ$ *E120 R|$ ,0419 L]A 24.0 MIA 9.9 5GA 8.3

ODE .1728 ORA .3465 $C$ ?.08|$ 7|P 1950 301 4380.10G2 4JS.I THA It,O] ill 17,5[Ll 1.8 ALF 54.85

LAUMCN OATE JUN 10 1971 FL|GMT TIME 114,00 AR|lVAL DATE JAN lg 1972

HELIOCENTRIC CONIC OI]TANC[ 405,111 [AJITH YO NAil

RL 151.01 LAL .00 L_. 151.40 VL 31,171 $&L t,|t AZL ll.13 NCA 111.81 IRA 191.34 [CC ,llll2 l l_ ,0i02 VI 11.$$5

RP 126.55 LAP ,03 LOP 50.34 VP I1.1i4 GAP t,l$ AlP $0.00 TAL I1.11 TAP I17,?| RCA 150,$$ APO Ill.?3 V2 E4.125

RC 190.711 6L .72 GP -14,11 |AL 01.18 2AP 11.77 [TI l?$,lY ZA[ Ill,14 [?[ 111._4 3AC 8?.05 [TE 271,11 LVl 1.51

PLANETOCENTRI¢ COMIC

C) 9.)•5 VHL 5,gG4 DLA -11,61 1AL |IT,t0 tA0 613?.? V[L 11.57t PTH 1,|i V_

LNCH AZNTN LNCH TIME L-I TIN[ ]NJ LAY IMJ LONG INJ RT AOC IMJ AZMTM IMJ TIM[

50,00 12 42 11 2/1•,$4 -I1,17 70.14 170,35 134./9 13 II 38

• 0.00 13 35 39 1577.$0 -14,33 91.1• 170.03 let.OI 14 II mY

?0,00 14 65 28 23?8,32 -10,74 $3.35 !$1.44 Ilt.OE 11 13 I

• 0.00 1• • 15 2119.2G -I.04 ]1,_ 114,07 119,11 t0 41 33

• 0.60 I? 34 $ t•35.82 -?.00 11.01 116,11 lIT,4? II 4 40

100.00 1• 49 5 1593,?) -8.04 319.17 114.07 110,11 10 15 $0

110.06 19 42 54 1425,14 -10.74 341.25 112,44 122.02 lg 0 )0

DIFFERENTIAL CCRRECTIONS NIO-COUI$E EXECUTION ACCURACY

TOE -.0?90 TRA -,2991 TC)-?.1537 |AU ,0101 ••T 4424.1 0ON 1037,• IG3 i141,1

ROE -,1125 RRA ,IS79 RC)-1.5832 FAU .12811 IIT .81_1RRF .9461 ITF .1_7

FOE .?•)5 FRA 1.335• FC-21.10•9 lIP 74t_ liOJ 4544.1N_3 ,li_l_ _|3 ,1t4_0

BD£ .1378 BRA .)582 0C3 7.328? F•P lIT? It| 4111.1 •G2 411.1 _ 11.•8

.340• CAT .7•9•

10.4 S|A ?,•

9.? ALF )4,48

DATE JAN • 1972

TO MA•8

Vl 2•.3)5

V2 24,9••

LVl 1.12

ECC 1,1550

INJ 2 LONG

56,11

4T.GI

32.18

15.Q1

)$Z.ZT

$$4.3R

$11.1]

RAP 304.|1 [CC 1.1545

INJ E LAT INJ 2 LONG

,01 59.G$

1.02 41,?t

$.15 $3.?0

4.31 14.7•

4,77 354.t?

4.31 330.13

$.11 3_2.62

OMIlY DE?ElM[NATION ACC_ACY

9T 13.1 $0 I!.• 8• 21.?

el? ,$113 CR$ ,$061 CST .1706

L&4 14.? MIA ID.D SG_ 4.0

I_,I tA.) [_I to.o ALF )4.1)

3,007 0PA -35.00

PO CIT TIN

1/16.5

IIT?,?

1370,5

I11•.$

131,•

$03,7

411.1

1120



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 10 19?1

HELIOCENTRIC CCNIC

RL 151.88 LAL .DO

RP 220.93 LAP .O?

RC 193.341 GL 1.59

PLANETOCENTR|C CONIC

C3 g.359 VHL 3.D59

LHCM AZMTH LNCM TIM(

50.00 12 39 55

60.00 15 32 O

TO.DO 14 39 20

DO.DO 15 59 40

gO.DO 17 26 52

100.00 18 42 32

110.DO 19 37 46

FLIGHT TIM( 216.00 AmRIVAL DATE JAM 12 1972

DISTANCE 493.323 (AITN TO NARD

LOt. 258.49 VL 32.]66 GAL 2.45 AZL 89.95 NCA 151o9S 8MA ]IS. SO ECC .19033 INC .1495 Yl 29.355

LOP 51.45 VP 22.132 GAP 2.TO AZP 90.]3 TAL |S.42 TAP ]11.31 RCA Ill.GO APO 28].98 V2 24.884

GP "14.S3 ZAL 97.45 ZAP &?.61 ET5 ]T3,13 ZA_ 108.50 ETE ]55.17 ZAC 17.47 ETC 273.15 LVI 2.01

DLA -11.39 RAL 327.S4 RAO 8637.? VEL 11.378 PTH S.41 VMP 3.029 DPA -38.53 RAP 304.19 £CC 1.1540

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TllA£ PO CST T|N INJ 2 LAT |NJ 2 LONG

2740.59 -19.18 77.]3 176.78 ]34,42 13 25 36 IT40.6 -1.05 60.81

2602.10 -15.35 68.15 180.2T ]27.73 14 15 22 ]602.1 .54 49.87

2407oog -11.79 54.90 182,83 ]22.29 15 18 27 1407.1 2.05 35.20

2132.49 -g.12 37.17 184.43 118.55 16 35 32 1152.5 3.20 16.59

18T1,16 -8,10 17,03 184.97 117.]9 17 59 3 D71.2 3.64 356.15

1628.97 -9.12 358.53 184,43 118.55 ]9 9 39 62?,0 3.20 337.99

1453.91 -11.79 343.$2 ]02.83 122.29 20 2 0 453.9 2.05 324.12

DIFFERENT I AL CCRRECTIONS

TDE -.0398 TRA -.2881 TCS-?.3943 IAU .9475

ROE -.0963 RRA .1623 RC3-].$327 FAU .22442

FOE .8672 FRA 1.36g6 FC-20.7592 BSP 7740

90£ .1040 BRA .3507 DC3 7.5724 FSP 1938

LAUNCH DATE JUN lO 1971

HELIOCENTRIC CCNIC

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

SGT 4558.2 Sr.,R 1061.5 SG3 ]!29.2 ST 11.3 SR 10.3 88 24.1

RRT .9016 RRF .9520 RTF .9384 CRT .0428 CRS .5512 CST .4739

SG6 4680.] R25 .2257 R15 .9432 LIA 25.5 MSA 10.7 8SA 7.2

901 4658.5 SG2 449.3 THA 11.97 ELI 11.4 EL2 10.2 ALF 11.86

FLIGHT TIME 218.00 ARRIVAL DATE JAM 14 1972

DISTANCE 497.484 EARTH TO MARS

RL 151.88 LAL .00

RP 221.31 LAP .10

RC 195.978 GL 2.51

PLANETOCENTRIC CONIC

C3 9.341 VHL 3.056

LNCH AZNTH LNCH TIME

50.00 12 3T 16

60.OO 13 28 1

70.00 14 32 49

80.O0 15 52 42

90.00 17 19 14

100.00 18 35 34

!10.00 19 32 16

LOL 258.49 VL 32.1g8 GAL 2.38 AZL 89.76 HCA 154.0T IWqA 156.65 (CC .19076 INC .2375 V] 29.335

LOP 52.56 VP 22.0g9 GAP 2.56 AZP 90.21 TAL 14.94 TAP 165.00 RCA 151.05 APO 222.27 V2 24.842

GP -15.09 ZAL 68.24 ZAP 66.49 ET8 172.56 ZAE ]05.39 ETE 184.90 ZAC 87.02 (TC 273.12 LVI 2.47

DLA -10.26 RAL 328.08 RAD 6637.T VEL 11.377 PTH 6.43 VHP 3.050 DPA -37.00 RAP 304.19 ECC 1.1537

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2763.09 -20.25 78.20 177.28 ]34.02 13 25 19 1763.t "2.18 61.75

2628.11 "16.43 69.50 180.73 127.33 14 11 49 1628.1 -.60 51.11

2437.59 -12.90 56.57 183.25 121.90 15 13 27 145T.6 .89 36.80

2187.55 -10.26 39.15 184.81 118.19 16 29 10 !187.6 2.01 18.52

1908.35 -9.25 19.15 185.34 116.84 17 51 3 908.3 2.14 358.23

1662.02 -10.26 .52 184.8/ 118.19 lg 3 16 662.0 2.01 339.89

1484.41 -12.90 345.49 183.25 121.90 19 57 O 484.4 .89 325.71

DIFFERENTIAL CORRECTIONS

TDE .0060 TRA -.2769 TC3-7.6247 BAU .9751

RDE -.0788 RRA .1672 RC3-1.6634 FAU .21974

FDE .9744 FRA 1.3988 FC-20.3660 BSP 7994

DOE .O790 BRA .3255 BC3 7.8083 F8P 1910

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4690.4 5GR 1087.5 SG3 1111.2 ST 10.9 @R 8.9 S8 26.7

RRT .9071 RRF .9575 RTF .9388 CRT -.3302 CR8 .5021 CST .1251

SGB 4@14.8 R23 .2328 R13 .9456 LSA 27.2 MSA 11.4 8SA 6.2

SGI 4793.9 SG2 447.7 THA 11,98 ELI 11.4 EL2 7.8 ALF 148.59

LAUNCH I_^'_ JUN ]O 1971 FLIGHT TIME 220.00 ARRIVAL DATE JAN 16 1972

HELIOCENTRIC CONIC

RL 151.88 LAL .00

RP 22J.69 LAP .14

RC 198,621 GL 3.51

PLANETOCENTRIC CONIC

C3 9.332 VHL 3.055

LNCH AZNTH LNCH T|HE

50.00 12 34 18

60.00 t3 23 40

70.00 14 26 54

80.00 15 45 17

90.00 IY 11 9

100.00 18 28 8

16U. OO 19 26 20

DISTANCE 501.440 EARTH TO MAR8

LOL 258.49 VL 32.207 GAL 2.30 AZL 89.67 HCA 155.17 SMA ]09.63 ECC .19120 INC .3318 Vl 29.535

LOP 53.66 VP 22.067 GAP 2,43 AZP 90.30 TAL 14.44 TAP 169.61 RCA 151.11 APO 222.55 V2 24.801

GP -15.59 ZAL 69.04 ZAF 65.42 ETS 171.97 ZAE 104.01 ETE 184.63 ZAC 96.55 ETC 273.10 LVI 2.96

DLA -9.05 RAL 328.47 RAD 6657.7 VEL ]1.3T7 PTH 6,43 VHP 3.073 DPA -57.50 RAP 304.24 ECC 1.1536

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2787,22 -21.38 79.37 177.80 133.57 13 20 45 1707.2 -5.39 62.76

2655.91 -17.5T TO.q6 181.22 126.87 14 7 56 1955.9 -1.83 52.44

2470.03 -14.06 58.37 183.70 121.45 15 8 4 1470.0 -.55 58.49

2224.65 -11.44 4].27 105.22 117.77 IS 28 21 1224,7 .75 20.56

1947.61 -10.45 2].41 185.74 ]15.43 17 43 38 947.6 1.18 .42

1699.]3 o11.44 2.63 185.22 117.77 18 56 28 899.1 .75 341.93

15t6.85 -14.06 347.29 183,70 121.45 19 51 37 516.8 -.55 327.41

DTFFERENTIAL CORRECTIONS

TDE .0561 TRA -.2668 TC3-7.8455 BAU ],0029

ROE -.o604 RRA .1720 RC3-1.7367 FAU .E1498

FOE 1.07g6 FRA 1.4204 FC-19.9439 BSP 8229

BD[ .0824 ERA .3174 6C3 8.0384 FSP 1873

NID-COURSE EXECUTION ACCURACY _IIT DETERNINAT|ON ACCURACY

3GT 4823.0 SGR 1116.0 $03 1092.4 ST 11.7 SR 7.7 $S 29.4

RRT .9124 RflF .9428 RTF ._v93 _RT -.6198 (N8 .4087 CI[ -._751

3GB 4950.4 R23 .8398 R13 .94A1 LSA 29.8 NSk 12.0 $SA 5.3

SGl 4930.2 SG2 446.9 THA 12.02 ELI 12.5 EL2 5.5 ALF 152.64

LAUNCH DATE JUN lO 1971 F, IGHT TIME 222.00 ARRIVAL DATE JAN 18 1972

HEL|OCENTRIC CONIC DI3TANCE 505.792 EARTH TO NAN@

RL 151.88 LAL .DO LOL 258.49 VL 32.217 GAL 2.23 AZL 8g.56 HCA 15@.27 SNk 187.00 ECC .19187 INC .A346 Vl 29.335

RP 222.07 LAP .17 LOP 54.76 VP 22,035 GAP 2.30 AZP 90.40 TAL 13.95 TAP ]70.22 RCA 151.16 APO 222.84 V2 24,75g

RC 201_270 6L 4.59 GP -16.12 ZAL 6g.96 ZAP @4.40 ET$ 17].33 ZAE 102.66 ETE 184.35 ZAC 86.00 ETC 275.09 LVI 3.48

PLANETOCENTR]C CONIC

C3 g.333 VHL 3,055 OLA -7.T6 RAL 328,$5 RAD 6637.7 VEL 1].377 PTH 1.45 VHP

LNCH AZNTH LNCM TIME L-I TIN@ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

50.00 12 50 $8 2813,]S -22.59 80.65 178.36 133.06 13 17 SI

60.00 13 18 54 2685.68 -19.TS 72.$5 181,74 126.34 ]4 3 40

?0.00 14 20 29 2504.63 -15.28 60.31 184.18 120,93 15 Z 13

80.00 15 37 19 2264.07 -12.68 43,53 185.69 117.25 18 15 3

go.o0 17 2 30 198g.23 -11.70 23.83 |86.18 115.93 17 35 39

100.00 18 20 11 1738.54 -12.68 4.g0 185.66 117.29 15 49 10

110.00 19 19 55 1551.45 -IS.28 349.22 184.18 120.93 _9 49 46

DIFFERENTIAL CC_RECTION_ NID-CC_IR$E EXECUTION ACCURACY

TDE .1130 TRA -.2567 TC3-8.0583 BAU 1.0300 $GT 4952.] SGR 1146.g SG3 1071.1

RDE -.0402 RRA .1772 RC3-1o7908 FAU ,20957 RRT .9170 RRF .gs?2 RTF ,9395

FDE 1.1897 FRA 1,4403 FC-19.4675 |SP 8482 SGB S053.1 R23 .2472 R13 .9443

BDE .!199 BRA .31t9 BC3 8,2549 FSP 1840 SG1 5063.4 SG2 447.3 THA ]2.09

5.099 DPA -35.03 RAP 304.34

TIN@ P@ CST TIN INJ 2 LAT

1813.1 -4.6g

1685.7 -3.14

1504.6 "1.68

I264.1 -.58

989.2 -.16

738.5 -.58

551.5 "1.68

ECC 1.1536

INJ 2 LONG

63.85

$3.87

40.zg

22.72

2.75

344.09

329.21

0_81T DETERMINATION ACCURACY

8T 14.8 SR G.5 89 32.2

CRT -.86g0 CR$ .2372 CST -.5701

L8A 33.$ NSA 12.S 88A 4.4

ILl 15.S EL2 4,6 ALF 162.03

1827



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH 9ATE JUN 10 tOT!

H[LIOCEMTRIC CONIC

RL lit.el LAL .00

RP 622.46 LAP .|1

RC 293.92E GL 1.7?

PLANEYQCENTRIC CONIC

C3 I.OA7 VHL 3.00?

LNCN AZNTH LI_N TIIR

S0.00 12 2T 14

60.00 1S 13 19

70.00 14 13 30

80.00 18 28 43

90.00 1S 13 14

IO0.OO 18 I1 l?

110.00 19 12 S6

ARIIVAL OATE JAN tO lOT2FLIGHT Ti_ tli.O0

DIITANC[ SOl.iS0

t,li AZL 89.45 HCA lIT,I? ONA

[ARYH TO MAOI

I07.17 [CC ,I0116 IHC .S4li ¥1

APO 228.14 VZ

ETC 173.09 LVI

L_. |ll,4l VL 3t,121 GAL 2l.)IO

LOP S|,IG VF ||.OOS GAP |,IT AZP 60.50 TAL |3.46 TAP 170.01 RCA 161.21 24.717

GP -IS.TO ZAL ?0,?1 ZAP U.43 (TO I?O.U ZA[ 101.34 IT[ 134.08 ZAC 86,42 d. OI

DLA -1,$$ RAL 329,E0 RAD |G3T,? VEL 11,S78 PTH t,41 VNP 3,1El OPA -38.10 RAP 104.48 ECC 1,1538

L-I TIN( INJ LAT INJ LONG IRa RT A8C INJ d_rNTN INJ TIN( PO COT TIM INJ 2 LAT INJ 2 LONG

2141.10 -23.81 82°0| 178.94 132.46 13 14 IS 1841.1 -I.og 61.03

2TIT,It "20,06 74.2l 122,tt ItS.?| 13 68 SG 171?.7 -4.54 5$.40

2541.$8 -16.56 U.4I 104.88 110.31 14 3S S2 1341.? -3.09 42.23

2301.10 -IS.SO 4S.28 106.13 116.69 IS ? 11 1303.1 °2.00 25.08

2033.53 -13.01 2G.43 lOS.It 115.33 17 97 7 lO3I.I -1.S9 5.22

1?SO.iT -10,98 Y.IS IU,13 tiE.iS 18 41 17 780.S -2.00 $46.40

IOI, B.SO -16.36 3Sl.33 134.$8 ItO.ll 19 H 2S 586.5 "3.08 331.15

DIFFERENTIAL CCNRECTI_|

TOE .1768 TRA -,2470 TCI-8,2582 _ 1.0574

ROE -.0182 RRA .162T RC3-1.8483 FAU .t0480

FD[ !.3018 FRA 1.4556 VC-IO.iIi9 BOP 8?30

6DE .1777 6RA .3073 IC3 1.4ltS VP llO_

MID'COURSE

SiT $031,S

RRT .9213

8GB 8217, 3

6G1 1190.0

EXECUTION kCCURK¥ OIl|IT DETERRINATION ACCURACY

8_R 1101,2 313 1011,1 8T 19.I 8R 5.7 36 $5.1

RRF .RTIS RTF .13BY CRT -.4631 CR8 -.0465 COT -.7358

RII J543 613 .9448 LSA 38.3 NOA 12.9 8SA 3.6

3_ 448.6 TNA ll. Sl ELI 16.7 EL2 $.D ALF 171.76

LAUNCH DATE JUN 10 1971 FLIGHT fiNE |lG.lO ARRIVAL DATE JAN 22 1972

HELIOCENTRIC CONIC

RL 151.68 LAL ,OO

RP 222.64 LAP .25

RC 206.5?8 GL 7.0|

PLANETOC[NTRIC CONIC

C3 g.3?5 VHL 3,062

LNCH AZNTH LNCH TIME

50.00 12 23 2

60.00 13 ? 50

7D.O0 14 5 53

80.00 15 19 28

90.00 16 41 IS

100.00 18 2 20

110.00 19 5 19

DIFFERENTIAL CCRRECTIGN8

TDE .2477 TR4 -.2399 TC3-I.445S 2AU 1.0851

ROE .D061 RRA .1883 RC3-1.gDT5 FAU .19942

FDE 1.4185 FRA !.4642 FC-18,4159 DiP 6633

DOE .2478 BRA .3050 8C3 6.6542 VIP 1704

DIITAI_E 114.114 [ttTN TO N_IRI

LOL 2|l.4l _1. II.tU IktL 2.02 AZL 69.33 H(A 132.44 I_ 18Y.38 [CC .19203 IN¢ .667Y Vl 29.355

LOP IS.iS VP IS.I?I 09 2,04 6ZF 10.81 Ya_. It.N TAP _?t,4_ iCA IIIJS AI_ 223.44 v| 24.675

r_ -17.34 Z_L 71.|7 lAP I_.|1 1_8 149.04 |A[ 100.1_1 [T[ 14|.i0 ZAC 86?8 [TC 271,06 LVI 4.s2

DLA -4.90 RAL 319.52 RAD 84137,? VEL 11.370 PTH 6.43 VtAP 3.SIS DPA -19.21 RAP 304.70 ECC 1.1543

L-I TIME |NJ LAT INJ LONG IMJ RT ASC INJ AZMTH |NJ TU( PO COT TIN INJ 2 LAT INJ 2 LONG

2871.13 -25.27 83.61 172.57 131.76 13 10 S4 1871.1 -7.60 66.31

2752.19 -21.41 ?l. lg 182.88 IE4.99 13 33 42 1752.2 -6.05 57.06

2581.$1 -17.9| 64,70 180.23 119.58 14 43 54 1581.5 -4.60 44.32

2151.11 -15.34 41.$3 186.65 115.93 15 58 lg 1351.1 -3.52 27.50

20410,62 -14.37 22.24 187.12 114.62 17 I? S4 1080.9 -3.12 7.67

1825.60 -15.34 10.00 186.65 tlS.93 18 32 42 825.6 -3.52 348.87

1628.33 -17.91 353.62 185.23 119.58 19 32 t9 628.3 -4.60 833.24

MID-COURSE EN[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT $211.9 3GR 1220,5 SG3 1028.8 8T 25.4 8R 5.6 33 $8.2

RRT .9_54 RRF .6754 RTF .9393 CRT -.0630 CRS -.4128 CST -.8248

3G0 5352.6 R23 ,2619 R13 ,9446 LSA 44.1NSA 13.2 SSA 3.0

SGI 5333.8 302 451.g THA 12.32 ELI 25.4 EL2 5.6 ALF 1?9.16

LAUNCH DATE JUN 10 1971 FLIGNT TIRE 226.00 ARRIVAL DATE dAN 24 1972

HELIOCENTRIC CONIC

RL 151.68 LAL .DO L_. 2|8.AS VL

RP 223.25 LAP .28 LOP $|.0A VP

RC 209.239 GL 8.4i GP -18,04 ZAL

FLANETOCENTRIC CONIC

C3 9.420 VHL 3.069

LNCH AZHTH LNCH TIN[

50.00 12 tO 18

60.00 13 I 25

?0.00 13 57 31

80.00 15 9 20

90.DO 18 $2 19

100.00 17 52 12

lID.DO 18 58 $7

DIFFERENTIAL CORRECTi ONI

YD[ .3272 TRA -.2333 TC$-8,1108 3AU 1,1124

ROE .0329 RRA .1943 RCI-I.III4 FAU .llIl|

FOE 1.5351 ERA 1.4S83 FC-l?.i||l lip OlOl

60E .3200 BRA .3037 iC3 8.8328 FOP 1721

Di8TANCE SII.|13 EARTH TO MARS

$1.248 I_AL 2.00 AZL kt.|G MCA Ill. IS 8N_l 187.13 ECC .19310 INC .6016 Vl 29.335

21.612 GAP 1.91 AZP 60,?5 TAL 12,43 TAP 171.90 RCA 151.30

?I.4S ZAP S1.S6 [TO lOg. IT ZJd[ 98.80 [TE 383.51 ZkC 84.00

8Gt 1338.?

RRT .$EiO

li4 5486.1

&El 5467.1

APO 223.75 V2 24.933

ETC 273.11 LVI 5.2S

RAP 304.97 ECC 1.1550

|NJ 2 LAT INJ 2 LONG

1904.2 -g.24 97.72

1789.6 -7.68 58.88

1624.5 -6.23 46.58

1399.6 -5.15 30.18

1131.9 -4.75 tO.?2

874.1 "5.15 351.55

671.3 -6.23 335.50

ORBIT DETERMINATION ACCURACY

IT 32,2 SR 6.5 8$ 41.$

CflT .341? CRI -.708D CI| -.lYl4

LSA 51.0 NSA 13.4 8$A 2.S

[L! 32.3 EL2 8.1ALF 4.09

DLA -3.30 RAL I29.81 RAO 64337,7 Vt[L 11.381 PTH 6.43 VMP 3.188 DPA -39.88

L-I TIN[ IMJ LAT INJ LONG lNJ RT A_C INd AZMTH INJ TIN( PO COT TIN

2904.18 -20.74 00.33 180.24 130.04 13 6 42

27|9.57 °22.67 ?8.22 163.$2 124.14 15 4? $2

2624.52 "16.$4 IT.It 185.85 t$8.71 14 41 lS

2399,82 "It. TO 91.IS 187.21 1t5.00 |$ 49 20

2131.80 "11.79 It. S1 107.67 113.77 I? ? §I

1874.09 -1S.76 12.20 187.21 116.08 10 25 26

1671.34 -16.$4 3|8.14 185.03 118.71 I0 24 48

NIl-COURSE EXECUTION ACCURACY

$_q 1233.2 $03 1005.1

RRF .8766 RTF ,_JR8

RE3 .2301 R13 ,8447

$02 430.5 THA t2.40

LAUNCH DATE JUN 10 1671 FLIGHT TIHE 230,00 ARRIVAL DATE JAN 21 IOY0

NILIOCENTRIC CONIC

RL 151.10 LAL ,00 LOL 268.42 VL

RP 223.62 LAP .ll LOP SO,IS YP

RC 211,896 GL 9,66 GP -11.10 ZAL

PLAN2TOC[NTRi¢ CONIC

C3 9,48? VHL 3.000 OLA -1,|? RAL 330,04 RAO 9337.S ¥[L

LNCH AZNTH LNCH TIRE L-I TIRE INJ LAT INJ LONG INJ

$0.00 12 12 56 2601.11 -11,32

IO,OD 12 $4 10 2010,24 -|4.40

?0.00 13 40 IS 2i71.11 -ID.14

60.00 14 $8 13 2432.12 "11.t$

90,00 16 20 23 213T.00 -1?,27

100.00 t? 41 $ 1821.$g -IR.2§

110.00 18 4T 42 1718.01 -Z0,64

DIFFERENTIAL CORRECTION8

TDE .4166 TRA -.2266 TC3-D.7$4t SAU 1.1311

RDE .0622 RRA ,_OD$ RC3-1.0312 FAU .11111

FOE 1,6511 FRA 1.4650 FC-1T.1631 liP 1451

DOE .4214 BRA .3042 IC3 1,91S? FIP 1t?1

DISTANCE SI|,$Sl EARTH TO MARS

IIoHI SAL I.t3 AIL OS.OS HCA IIOoS4 I_A 187.71 [CC ,13372 INC .0404 V1 21,331

21,101 GAP I,?i AZP SO.IHO T/d. 11,92 TAP 172,SI RCA 151.34 APO 224.0? V2 24.$t2

?3,35 ZAP _,86 ET$ 160.3i 2R 67,$S [TE 163,22 ZAC 83.$1 [TC 275.13 LVl S.94

|I.Sl4 PTH 1,44 V_P 3.222 DPA -40,61 RAP 103.31 ECC 1.1511

RT ASC INJ AZNTH INJ TINE PO COT TIM INJ 2 LAT INJ 2 LONG

I?.tl IG0.06 126.27 13 1 $$ 1930.9 -11.01 RI.23

I0,$4 !&4.23 tt|.13 13 41 21 1630.2 -9.44 S0.87

70,01 186.50 117.66 14 31 4? 1671.2 -7.99 49.0R

14.72 187.83 114.05 $5 09 6 1452,1 -S.90 33.10

50.67 106.27 112.74 IS 06 SO 1167.0 -6.49 13.83

IS.06 117.83 114.05 18 1] 12 923,6 -G.90 $34.46

311.i3 I06.$0 117.69 16 16 20 718.0 -7.99 837.g8

MIS-COURS[ EXECUTION ACCURACY ORSIT OETERNIMATION ACCURACY

SIT S4G4.S 8DR 1110.8 KS _Q,I 3T 4_.1 36 8.3 38 44.$

SiT .1113 RRF .till RTF .11911 CRT .6143 CR8 -.6690 COT -.9095

GGS 3613.6 623 .l?GO I13 .9444) LSA 58.9 _A 13.S $SA 2.0

I_1 14110.? Ill 442.0 TNA 12DIS ELI 40.4 rl2 6.5 AI.F ?.41

teSS



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUk(N DATE JUN 10 1971 FLIGHT Tile 131,DO ARRIVAL DATE JAN 21 Ii?E

R[LIO([NTRI( CONIC

RL !$1.19 LAL .QD L_. !11.41 VL

RP 824.01 LAP .5l LOP 80.21 VP

RC R14.$$8 GL 11,68 GP -ll.ll ZAL

PLAHETOCENTRIC CONIC

C3 1,$80 VHL 5.Dg$

LMCH AZNYN LHCH TIRE

SO.DO 12 R 49

8O.DD 12 48 5

TO.DO 13 57 58

ID.OD 14 45 35

gO.DO 15 T 13

100.00 17 28 47

110.00 18 57 24

DIFFERENT IAL CCRRECTION8

TOE .517G TRA -.2277 TC5-8.8?32 JAU 1.1G77

RD[ .0961RRA .2070 RC3-2.0942 FAD .1820]

FDE 1.7760 FRA 1.4587 FC-16.4491BSP 9894

IDE .5265 RRA .3079 OC3 9.1170 FIP 1633

DllT&k_( ||8°40? [ARYN TO NAN1

]l.l?D GAL 1.85 AZL 88.00 HCA Ill.It 8MA IIY.II [(C .liAll IH¢ 1.11|! ¥1 29,$3i

|iil?l GAP l,IS AlP II.DI TAG. II.4| TAP l?l,I3 RCA ISl.39 APO 2|4.4D V2 24.$$0

74.|? ZAR 10.13 [T| ll?.4l ZA( tG.40 ET( Ill,iS ZAC 82.48 EYe |T3.18 LVl 4.99

DLA .30 RAL 330,21 RAD 183T.8 V[L 11.388 PTM 1.44 VHP $.ZlD DPA -41.40

L-I TIME IiJ LAY INJ LONG IHJ RT ASC |iJ AZNTH IMJ TIN[ PO ClY TIM

|979.11 -30.02 89.47 181o8| 128.82 12 56 28 1979.2

2874,71 -_l.O3 81.20 11S.03 121.12 1) 34 D 1874.7

|T||.14 -12.42 73.12 117.24 111.48 14 23 ZO 1722.1

2S09,53 -tg.80 58.26 188.53 112.82 IS 2? 4l 1509.3

2|4T.02 -11.81 31.40 11i.98 111.51 IG 44 40 124T.0

1983.80 -19,80 19.63 108.33 112.62 18 ! 91 983.R

1758.98 -22.42 |.03 19?.|4 111.48 19 8 93 ?69.0

HIO-COQRI[ E_(CVTION ACC_ACY

SiT |Stl.I $(4q 1363.5 iG3 953.4

RRT .935J NRF .9849 RTF .9391

IG8 i755.G R23 *|835 if3 .1441

801 $731.) SiR 4T0.$ TNA 12,93

RAP $08.71 [CC 1.1$T?

INJ 2 LAT INJ 2 LONG

-12.94 ?0.99

-11,36 93.07

-9.88 $1,79

"9.?9 $6,30

"R.S? 1T.24

"8.78 357.87

-9.99 340.71

DillY OET[RMINATION ACCURACY

ST 49.0 |R 10.8 58 47.9

CRT .?ill CR8 -.9421 CST -.9299

LSA 68.0 NRA 13.8 851 1.7

ELI 49.? EL| 8.4 ALF 1.77

LAUNCH DATE JUN IO 1971 FLIGHT TIE Z_4.0Q ARRIVAL DATE JAM SO 1972

HELIOCENTRIC CCWIC

RL 151.88 LAL .00 LOL 258.49 VL

RP 224.49 LAP .38 LOP 01.29 VP

RC 217.222 GL 13.54 GP -|0,59 ZAL

PLANETOCENTRIC CONIC

C3 g.797 VHL 3.111

LNCH AZMTN LNCH TIME

50.00 11 59 50

t0.00 12 58 58

70.00 13 28 25

09.00 14 32 11

90.OO 15 52 32

109.00 17 15 3

110.00 18 25 51

DIFFERENTIAL CQRRECTION5

TDE .6329 ERA -.2290 T(3-8.9521 BAU 1o19$0

RDE .1341 RRA .2142 RC3*2.1589 FAg ,17559

FOE 1.9027 FRA 1.4459 FC-|5.8900 iGP 9950

80E .6471 ERA .3129 DC5 9.20R| FIR 1587

OIRTAk_E 5)D.III EARTH TO NAR9

32.281 GAL 1.T7 AZL 8|.TD HCA 1_.70 GNA 188.04 [CC .19488 INC 1.2957 Vl 29.335

21.845 GAP 1.92 AZP 91.24 TAL 10.90 TAP IT,.it RCA 151.43 _ 224.73 V2 24.500

75.21 ZAP 59.40 ITS 116.49 ZAE 95.24 ETE 182,59 ZAC 81.52 ETC 273.20 LVI 7,$2

DLA 2.34 RAL 530.54 RAO G&3T.9 V[L 11.395 PTH G.4S VNP 5.302 OPA -42.28 RAP $01.1g ECC 1.1599

L-I TINE INJ LAT INJ LONG INJ RT A8¢ |HJ AZHTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3022.32 -51,65 RI,99 192,T7 127.44 12 50 13 2022.3 -15.01 72.91

2923.65 -27.7S RG.28 185.95 120.48 13 25 40 1123.6 -13.44 65.53

2778.11 -24.0tl ?8.6| 188.00 114.g$ 14 12 43 1779.1 -11.93 54.82

2572.13 -21,40 f_.|3 199.32 111.33 15 15 4 1572.1 -10.81 39.61

|312.89 -20.40 43.5; 189.72 110.02 18 31 $ 1312.9 -10.39 21.92

2041.80 -21.40 t5.GD 189.32 111.33 17 49 10 1046.6 -10.81 1.22

1824.93 -24.08 9.54 188.08 114.99 19 $6 1l 824.9 -11.98 343.74

MID-COURSE EXECUTION ACCURACY _8IT DETERMINATION ACCURACY

SiT ST13.5 SiR 14||.1 SG3 9|4.6 ST $9.1 SR 13.9 $$ 51.4

RRT .9376 RRF .9874 RTF .9386 CRT ,8538 CRS ".g738 CRT -.9444

8Gi 5898,2 R23 ,2105 RI) .9443 LSA 78.3 MSA 14.0 S$A 1.4

8GI 5808.5 302 481,6 THA 13,25 ELI 60.3 EL2 ?.1 ALF 11.41

LAUNCH DATE JUN 10 1971 FLIGHT TIME 231._ ARRIVAL DATE FEB 1 19?2

HELIOCENTRIC CONIC

iL 151.88 LAL .00 LOL 250.41 VL 32.29| GAL

RP 224.79 LAP .42 LOP 62.38 VP |1.8|5 GAP

RC 229,889 GL 15.il GP "21.95 ZAL 71.17 ZAP

PLANETOCENTRIC CONIC

C3 9,877 VHL 3.t43 DLA

LNCM AZMTH LNCN TIME L-! TIME INJ LAT

50.00 11 51 49 3070.11 -$3,77

60.90 12 24 52 2977,73 "29,$7

70.00 13 13 21 2140o01 -|$,lO

80,00 14 IG 42 |641.51 -23,D5

90.09 15 $$ 59 28l$.T8 "22.03

tOO.DO 14 59 $4 21|6.09 -23,09

I_C_pO 18 12 47 1056.83

DIFFERENTIAL COIR[CTIOH9

TO[ .7527 TNA -.2451

|DE .1721 RRA .|135

FOE 1.990| FRA 1.3028

ROE .7721 ERA ,5251

DISTANCE 534.755 EARTH TO MAR8

1.60 AZL 88.54) MCA 113.87 $_ 188.27 ECC .19545 INC 1.5015 Vl 29.335

1.39 AZP 91.44 TAL 10.39 TAP 1714.|5 |CA 151.4? APO 225.06 V2 24.466

56.91 ETI 165.45 ZAE 94.12 ETE 152.25 ZAC 80.46 ETC 275.25 LVI 8.44

4.$7 |AL 330.37 RAD 6638.0 VEL 11.401PTH 6.45 VHP 3.$40 DPA -43.25 RAP 306.76 ECC 1.t626

INJ LOHG |NJ RT AIC IHJ AZNTH IHJ TIME PO CST T|N INJ 2 LAY INJ 2 LONG

94.90 103.86 125.75 12 42 59 2070.1 -17.37 75.09

89.65 156.97 118.73 1_ II tO 1977.7 -15.70 68.30

GO.GO 119.05 t11.20 14 0 41 1840,0 -14,15 50,24

t1.73 150,2| 109.|2 I| D 44 IG41.6 -13.00 43,85

41,30 III,6G lOp. Z0 19 ll 45 1395.8 -12.57 25.27

28.t0 150.£2 109.52 IT 34 50 1110.1 -i3.00 5.22

-Z$,ID 9.52 109.05 113.10 10 44 14 086.8 -14.15 347.16

MID-COQII[ EXECUTION ACCURACY ORIIT OETERNINATION ACCURACY

TC$-9.033l IAU 1.2292 lit 9150.5 IDA 1459.0 $03 IlI.S ST 69.| SR 15.9 IS 53.$

RC$-|.24?Y FAD .|7137 RRT .1411RRF .llRT RTF ._.11 CRT .8_18 CRa -._8T2 _1I -.VS42

FC-IS.02DI liP |DD41 $GI G047.3 R23 .218Y RI3 .94TG LSA 85.2 N$A 1_.9 $$A ].I

9C3 9,3018 F5P 1479 $01GD$T.| SG2 480,7 TNA I_,ll ELI 71,1 EL2 7,2 ALF IZ,46

LAUNCH OATE JUN tD tgYI FLIGHT T|N[ |38.00 ARRIVAL DATE F(I 3 1972

MELIOCENYRI¢ CONIC DISTANCE 93|.040 [ARYH YO NARD

RL 151.11 LAL .00 LOL 251.49 VL 9_.309 GAL 1oll AZL 18.|T k_A 184.04 I_IA 111.41 (CC .15t00 INC |. 7340 Vl 29.335

RP 225.18 LAP ,45 Led I G3,43 VP ||.?84 lAP 1.27 AZP 91.11 TAL 9.08 TAP 174.80 RCA 1|1.$1 APO 225.40 V2 24.424

Re ||2.SS1 GL IT.91 GP -||.$0 ZAL TT.tG IAP SG.43 ET$ I04._! ZA[ 93.DS (T[ 181.19 ZA¢ Tg.28 ETC 2Y5.$1 LVI 9.4_

PLAN[TOCENTRIC CONIC

C3 10,103 VHL 3.17R DLA ?.01 RAL 33D.31 RAD 0638.1 VEL 11.410 RTH 8.41 YNP 3.401 DPA "44.34 RAP 307.45 [CC 1.1663

LNCN A|MYH LNCH TIHE L-| TIHE INJ LAT INJ LONG INJ RT A$C INJ AZHTN |HJ TIME PO CGT TIH INJ 2 LAT INJ 2 LONG

50.D0 11 4| 3| 31_3.41 -35,14 98.91 115.17 123,1| 12 34 39 |123.4 -15.92 77,$9

9D.D0 I| 14 31 3038.10 -31.48 93,G0 188,20 !18,51 19 S 14 2038.1 -15.19 71.47

70.00 12 59 26 |909.14 -|7.57 85.19 190.19 111.01 13 40 $5 1509.1 -16.$7 92.14

90.00 13 $9 | 2711.53 -|4.?3 71.11 191.|8 107.|1 14 44 |! 1719.3 -18.$T 48.41

gO.DD 15 17 G |487,39 -|3o$1 53,?3 191,$3 IoS,gG 1S 91 13 1407.4 -14,91 30.11

100.00 19 41 54 2193.80 -|4,?3 33.2G 151.|9 107.29 I? !| |8 1198,1 -15.37 9.78

110.D0 17 5? $2 lgss.g9 -|7.9? 14.11 15D.19 11/.01 IG 30 25 gSG.O -16.$7 351.06

DIFFERENT IAL CCRR£CTIO_S M|D-COUR$[ [_CUTION ACCURACY OR|IT D[T[RNINATION AC¢I_qACY

TOE .9003 TRA -.2561 TC3-1.02|9 |AU 1.|57T GGT il?lol S_q 1171.1 803 IG4.1 8T $1.9 8R 21.| 80 $7.1

ROE .2239 RRA .2210 RC3°2.3037 FAD .I0390 RRT .9440 RRF .99t4 RTF .0404 CtT .9310 OR8 ".$943 ¢ST -.9122

FD[ 2.1144 FRA 1.3373 FC-|4.0487 lIP tD50t I08 619_.! R|3 .2950 RI3 .9451 LIA 101.1 M[A 14.1 IIA .9

9DE ,92?? RRA .33R3 |C3 8,3124 FIP 1433 8GI i|G|,9 IG2 509.1 ?HA 14.03 ELI 84,3 EL_ 7.S ALF 15.94

1129



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE JUN 10 |tTI

NELIOCENTR|C CCNI¢

SL ISI.SS LAL ,DO

RP 223.5? LAP .41

RC 225,R17 GL 20.48

PLANETOCENTRIC CONIC

C3 1G,402 VHL 3.225

LNCH AZMTH LMCH TIN(

50.00 11 31 42

80.00 IE 0 45

70.00 12 41 10

90.00 t3 36 34

90.00 14 95 12

100.00 16 21 26

110.00 l? 40 38

FL|DHT TIME ISD,OD ARRIVAL DATE _El S llYl

DIITAMC[ $4|.850 EARTM TO MARl

L_. tll,4D VL ||,3|4 GAL 1,S3 AlL lSoOD RCA IDD.0D 8MA ID8.II [CO .IDIID IK 2.DOll Vt 18.S|I

LOP 14,80 VP 1|,?53 GAP 1,14 AZP 91,94 TAL 1,34 TAP 175,34 RCA 151,$$ APO 2ES,T5 V2 24,38l

GP "E4,1E ZAL ?D,I? ZAP M,D6 ITS tl3,OB ZA[ 92,02 [TE |11,52 ZAC ??,lS ETC 2?3,39 LVI tO,it

DLA J.?O RAL 330.13 NAB il3D.2 VEL 11,4|3 PTH D.AT VRP 3.461 DPA -49,S5 RAP 308.22 ECC |,1712

Lo! TIME INJ LAT |NJ LONG IMJ RT ARC INJ AZNTR IMJ TIN[ PO CST TIM IRJ 2 LAT INJ 2 LONG

3185o2l -3Bo02 IDZ,3D IID,?I |21,09 12 24 46 2183.3 -22,73 SO.St

$1OS.SI -33.$6 R8.3) li9.iB 113,92 12 52 31 210i.0 -20.90 ?S,ll

lOl?,O? "EBoS$ SOotS 1g1.54 108.30 18 30 ST 1987,1 -lg.t9 SR.SS

210T.27 -2R,37 ??.g| 192.54 104.54 14 25 21 1807.3 -17.91 S3,70

2559,93 -25.25 60,04 192.84 103.18 15 37 52 1559.9 -1?.42 35.74

2281.74 -26.37 39.28 192,3A 104.54 16 59 27 1281.7 -17.9! IS.O?

2033.88 -29.35 19.47 191.54 108.30 18 Id 30 1033,9 -19,1g 353.58

OIFFERENTIkL CORRECTIONS MID-COURSE EXECUTION kCCURACY

TOE 1,0734 TRA -.2739 TC8-6,9423 BAU |.2898 8GT SOBS,2 SGR 1651,8 SO3 826.3

ROE .2862 RRA .2276 RC3-2.3511 FAU ,15579 RRT .9453 RRF .992g RTF .9389

FOE 2.2561 FRA 1.2963 FC-12.9659 DSP 10580 SOB S3IS,O R23 .3027 R13 .9499

BOB 1.1109 ORA .3562 SCS 9.2462 FSP 1384 861 6293.4 SO2 521.6 THA 14.47

LAUNCH DATE JUN tO 1971 FLIGHT TIME 242.00

HELIOCENTRIC CONIC DISTANCE 547,062

RL 151.88 LAL .OO LOL 258.49 VL 32.329 GAL 1.45 AZL 87.69 HCA 167.06 SMA

RP 225.96 LAP .52 L_ R5.$6 VP 21,723 GAP 1.01 AZP 92.25 TAL 8.82 TAP

RC 227.883 GL 23.33GP -25.61ZAL 79,20 ZAP 57.82 ETS 161.73 ZAE 91.03 ETE

PLANETOCENTRIC CONIC

C3 10.802 VHL 3.287 DLA 12.67 RAL 329.80 RAD 6639.5 VEL 11.441PTH 6.49 VHP

LNCH AZHTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME

SO.O0 It 18 58 3251.00 -40,29 107.26 188.74 117,82 12 13 9

60.00 11 44 31 3182.97 "$5.44 103.89 191.50 110.59 12 37 34

?0.00 12 20 53 3075.97 -31.09 96.$9 193.17 104.92 13 12 9

80.00 13 14 24 2908.30 -27.90 85.02 194.02 101.10 14 2 52

90.00 14 29 17 2666.64 -26,69 67.51 194.26 99,71 |$ 13 43

tO0.O0 13 37 16 2382.77 -27.90 46.39 194.02 101,10 16 36 59

!!0.00 17 20 19 2122.78 -31.09 25.81 193.17 104.92 17 59 42

OIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY

?DE 1.2739 TRA -.2988 TC8-8.7863 BAU 1.3150 8GT $210.8 SGR 1743,1 $63 784,9

RDE .3612 RRA .2348 RC3-2.3869 FAU .14715 RRT .9463 RRF .g940 RTF ,9369

FDE 2.3965 FRA 1.2492 FC-|!.793! BSP 10865 SGB $450.7 R23 .3110 R13 .9441

BO£ 1.3242 BRA .3798 SC3 9.1053 FSP 1329 6G1 6427,7 662 544.7 THA 14.98

LAUNCH DATE JUN 10 1971 FLIGHT TIN( 244.00

H[LI_ENTRIC CONIC

RL 151.88 LAL .00

RP 226.35 LAP .35

RC 230.548 GL 29.39

PLANETOCENTRIC CONIC

C3 !!.343 VHL 3.3R8

LNCH AZMTH LNCH TIME

50.00 11 3 47

90.00 tt 29 12

70.00 It 36 35

80.00 12 45 9

9D.OD 13 57 41

1OO.0O 15 28 t

llO.OO 19 56 2

DISTANCE 551.160

LOL 258.49 VL 32,336 GAL 1.37 AZL 87.33 HCA 168.12 8HA

LOP 66.82 VP Zl,Bg3 GAP .86 AZP 92.R2 TAL 8.30 TAP

GP -27.31ZAL 80.26 ZAP 57.74 (TS 160.27 ZAE 90.11ETE

DLA lS.9R RAL 329.29 RAD 6R38.? VEL 11.464 PTH 6.51VHP 3.612 DPA -48.47 RAP 310.29

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM IRJ 2 LAT

3328.37 -42.53 |13,26 131.27 113,62 !1 sg IS 2328.4 -29.24

3271.37 -37.35 110.62 Ig3.?S 10E.38 12 19 43 2271.4 -2?.OS

3178.95 -$2.64 104.51 195.13 100.66 12 49 34 2178.g -25.03

3026.79 -29.15 93.$0 193.75 96.76 13 35 35 2026.8 -23.46

2792,67 "27,82 76.56 195,9! 95.32 14 44 13 1792,? -22.83

2S01.27 -29.|5 54.9? 195.73 96.76 16 9 42 1301.5 -23.46

2225.73 -32.64 33,43 193.13 100.66 17 33 8 1225.8 -25.03

ORBIT DETERMINATION kCCUSACY

ST 96.0 SR 26.3 SS 60.9

ERT .9512 CRS -.9976 CST -.9685

LSA |15.8 USA 14.3 6SA .S

ELI 99.2 EL2 7.8 ALF 14.67

ARRIVAL DATE FED 7 1972

EARTH TO MARS

188.84 ECC .19731 INC 2.3106 Vt 29.335

|75,89 RCA 151.59 APO 226.10 V2 24.340

181.11 ZAC 76.45 ETC 273.47 LVI 11.91

3.530 DPA -46.92 RAP 309.16 ECC 1.1778

PO CST TIM INJ 2 LAT INJ 2 LONG

2251.0 -25.83 83.97

2183.0 -23.86 ?9.52

2076.0 -22.01 72.01

1908.3 -20.62 59.97

1666.6 -20.09 42.44

1382.9 -20.62 21,34

|122.8 -22.0] .g3

ORBIT DETERMINATION ACCURACY

ST 111.7 SR 32.2 $s 64.R

CRT .g642 CRS -.9991CST -.9733

LSA 132.2 MSA 14.5 SSA .8

ELI !15.9 EL2 8.2 ALF 15.62

ARRIVAL OATS FEB 9 197R

EARTH TO MARS

189.04 ECC .19797 INC 2.6721 Vl 29.335

176.42 RCA 151.6] APO 226.46 V2 24.299

180,68 ZAC 74.73 ETC 273.58 LVI 13.39

ECC t.189?

INJ 2 LONG

89.17

84.78

76.49

67.83

50.64

29.99

7.40

DIFFERENTIAL CORR[C TiOM|

7DE 1.3034 TSA *.3403 TC3"R.5473 |AU !.3439

ROE ,4321SRA .RS?? RC3o2.41SO FAU .13314

rOE 8.5292 ERA 1,1723 FC-10,S451BSP !1114

BOE 1.3723 6RA ,4152 8C3 8,6822 FSP 1258

NID-COUR3E EXECUTION AccuRACY ORBIT DETERRINATION ACCURACY

SOT 6330.6 SGR 1848.4 SO3 739.S ST 128.7 3R 39.0 IS ST.9

RRT .9473 RRF ,9949 RTF ,_aSl CRT .9731 CRS -.$997 Cil -.17rl

SOD t$SS,D R23 .3178 913 ,9430 LSA 150,0 MSA 14.4 IRA ,5

SOl 6570.3 SG2 539.7 THA 13.38 EL1 134.3 EL2 8.6 ALF IS.St

LAUNCH DATE JUN tO 1671 FLIGHT TIRE 246;00 ARRIVAL DATE FEB 11 1972

NELIOCENTR|C CONIC

RL Ill.SR LAL .DO

RP R2I.TA LAP ,|l

RC 233.llr GL 30.E3

PLANETOCENTRIC CONIC

CS 12.084 VML $.4?E

LNCH AZNTM LNCH TIN[

SO.O0 10 45 2R

60.00 11 1 44

70,00 11 26 41

80,00 12 R 19

90.00 19 I? 21

100.00 14 $1 11

110.00 18 26 8

DISTANCE 353.253 EARTH tO RAS3

LOL 23iDA! VL 32.34? GAL 1.22 AZL 86.90 HCA 1t9.17 IMA 119o23 [CC .19363 INC 3.1021 Vl 29.335

LOP 67,18 VP 21,635 GAP ,?Q AZP 95.0| TAL ?,?? TAP 17Q.SS RCA 15i.$4 APO 22i,32 V2 14,237

GP "29o23 ZAL 81,35 ZAP S?.84 ITS i|S.17 ZA[ 89,25 ETE 180,21 ZAC 72,77 ETC 273.?0 LVl 15.DR

DLA IS.DI RAL 322,53 RAD D639.1 V[L i!.496 PTH S.54 VHP 3.?i2 DPA -30,23

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIRE PO CST TIR

5417o84 -44.?3 120.74 |94.32 |08,20 11 42 24 24|7.S

53?4.26 -3g.02 |18,63 196.53 10t,01 11 57 53 2374.3

3300.?S -33.79 113.83 Ig?.46 g5.27 12 21 42 2300.8

3170.27 -2g.83 104.20 lg?.72 gl,23 13 1 9 2170.3

2947.41 -28.28 87.84 |97.73 89.6g 14 6 29 1947.4

2844.?5 -2g.$3 65,57 197.72 gt.23 15 35 15 1644.?

234?.38 "33,?g 42.74 197,46 g5.27 17 3 |5 1347.6

DIFFERENTIAL CORRECTION3

TOE 1.7834 TRA -.3951 TC8-8.1844 BAU 1,3787

ROE .5643 RRA .23?6 RC3-2.4|?9 FAU .12808

FOE 2.6489 FRA I.O?SR FC3-g.I?S6 DSP 11419

BDE t,8706 BRA ,4611 BC3 8.53dl FSP 1191

NID-COURSE EXECUTION ACCURACY

SOT 6441.7 SGR 1965.8 S03 687.6

RRT .g486 RRF .gg54 RTF .g331

SGB 6?35.0 R23 .3242 R13 .9AI8

$61 6708.4 SO2 $97.3 THA 16.28

RAP 3tl.65 ECC !.|98R

INJ 2 LAT INJ 2 LONG

-32.g8 93,40

-30.32 91.32

o28.13 86.5?

-28.30 7?.34

-23.56 8t.t6

-26.30 38.70

-28.15 19.49

ORBIT DETERHINATION ACCURACY

ST 147,6 SR 47.0 SS 70.7

CRT .9794 CRS -.gggg CST -,9801

LSA 169.6 RSA 14.7 SSA ,4

ELt |54,6 EL2 g.t ALF 17.39

1830



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 1O 19?t

HELIOCENTRIC CONIC

RL 111.2R LAL .DO

NP 22T.13 LAP .1|

RC 233.8?4 GL 34,34

PLAN[TO¢ENTRIC CONIC

C3 13.121 VHL 3.|22

LNCH AZNTH LMCH TIME

50.DO 10 E2 51

60.00 10 32 29

TO.OO [O 41 19

80.00 !1 18 35

go.o0 12 20 S?

100.00 14 1 27

110.00 13 4T 46

FLIGHT TIM( 241.00 ARRIVAL DATE FED 13 11T2

0ISTANC[ $5R.331 EARTH TO MAR1

LQL 251.41 VL 32.$$g GAL 1.20 AZL ll,)l HCA IT 0,|! INA |ll.i| E¢¢ .lll)l IN( $.120T VI 29.355

LOP Ge. T3 VP 2|,i34 GAP *I_ AZP t3. l? TAL Y.|l TAP 177.41 ICA Ill.iT APO 227.19 V2 24.215

GP -31.49 ZAL 12o43 ZAP S1,11 ET$ Ill,t$ IAl[ 11.4t (TE ITI.?I IA¢ ?O,li ETC 2Y3.88 LVI 17.04

DLA 23.6? RAL 327.50 RAD RR]D.6 VEL 11.541 PTN R.SR V_ ].|3| _l "1|.24 lAP 311.34 [CC 1.2159

L-I TIME IMJ LAT IMJ LONG INJ RT ARC ]HJ AZMTH INJ TIN( PO COT TIN INJ 2 LAT IiJ 2 LONG

3521,g4 -4G.56 1_0,14 118.69 lg1,1t |1 21 33 |52|.1 -37.09 100.12

3491.26 "40.12 129.02 :99.88 94.20 11 30 4R 2494.3 -34.08 99.49

3449.62 -34.12 125,42 200.06 8|°43 tI 43 49 2449°| -31.20 97.08

3334.68 -29,32 111,R6 |99.89 84.08 |2 14 30 2354.7 028.80 90.45

3153.3! °27.29 102.80 199.41 82,28 IS 13 30 2153,3 -27.77 75.80

2829.15 -29.32 79.23 |gg,Ri 14.01 14 48 36 |129.2 -28.R0 51.82

2491.44 -34.12 |4.34 200.06 11.43 |l 29 22 1491.4 -31.20 26.00

DIFFERENTIAL CCRRECT|QN$

TOE 2.1087 TRA -.4781 TC3-7.7147 iAU 1.4|19

ROE .7068 RRA .2305 RC3-2.3942 FAU .|1727

FOE 2.74g4 FflA .9599 FC3-T.7377 liP ||640

DO( 2.2240 BRA .5313 IC3 8.OTT? FIP |011

MID-COURSE EXECWT|ON ACCURACV QR|IT OETERMIMATION ACCURACY

&GT $$f_.1 1_t ilOl.T iG3 129.3 IT !17.4 Idl 54.3 81 12.1

NRT .1491 IRt r .9911 RTF .2]02 (RT .9138 Cil ".8999 CGT -.9123

SGe 6489.2 R23 .3312 l|3 .939R LSA 190.4 NIA |4.9 3SA .3

88! 64T_.4 SO2 122.9 TH_ t|.DT EL1 IY6.4 ELI g.G ALF 18.35

LAUMCH DATE JUN 10 1971 FL|GI4T TIME 210.00 4JlRIVAL DATE FEB 15 |872

HELIOCENTRIC CONIC

RL 151.88 LAL .DO

RP 227.52 LAP .65

NC 238.532 GL 38.98

PLANETO¢[NTR|C CONIC

C3 14.611 VHL 3.822

LNCH AZMTH LNCH TIHE

50.00 g 54 20

60.00 g 54 35

70.00 9 55 4

80.00 g 56 25

go.o0 10 15 12

100.00 12 39 17

lZO.DO 14 54 31

DISTANCE _i.41t EARTH TO MARl

LCL 258.42 VL 32.370 GAL 1,_2 AZL 13.74 El 17t.27 8_4 Ill.13 (CC .2_1 ik_ 4.E(_1 Vl 21.335

LOP SO.TO VP 21.604 GAP ,SO AZP 14.21 TAL t.?G TAP 178.00 |CA 131._0 _0 227.58 V2 24.174

GP -34._ ZAL 83.33 ZAP _.81 (TO 15§.11 ZA( IT.G3 [T[ 179.19 IAC DT.8R ETC 274.08 LV| 19.29

DLA 28.17 RAL 326.04 RAD 6640.3 VEL 11.6_5 PTH 6.65 VHP 3.993 DPA -54.54 RAP 315.48 ECC 1.2403

L-| TIME |NJ LAT INJ LONG INJ RT ARC |HJ AZNTH INJ TIN( PO COT TIM INJ 2 LAT IHJ 2 LONG

3645.71 -47.54 141.92 203.84 92.14 10 55 6 2645.7 -41.15 109.08

3645.03 -40.10 141.G6 203.64 IS.G3 10 53 EO 2845.0 -37.48 110.84

3643.62 -32.75 140.37 202.46 75.7| 10 55 4_ 2143.6 -33.83 111.66

3G39.38 -25.e0 138.14 200.56 74.06 10 57 5 2839.4 -29.T4 111.49

3578.59 -20.08 131.73 |11.60 69.81 11 14 50 2570.6 "26.69 106.66

3113.83 -25.G0 99,51 200.56 T4.01 13 31 11 2113.8 -29.74 72.85

2690.44 "32.75 89.29 202.46 ?g. T1 13 39 21 189G,_ -33.63 40.58

DIFFERENTIAL CCRRECTION$

TOE 2.5076 TRA -.5go7 TC3-7.0951 IAU |.ASI9

ROE .8929 RRA .2129 RC3-2.3317 FAU .10331

FOE 2.8198 FRA .8172 FC3-G.23Gi BOP 1|887

ODE 2.6618 BRA .6279 DC3 7.4D15 FGP gTg

N]D-COURSE EXECUTION ACCURACY

SOT 1675.2 SGR 2255.3 S+,3 5GS,i

RRT .9510 RRF *8954 RTE .9270

$GB 7046.8 R23 .3393 R13 .g3T9

GG| 70|5,5 382 164.4 TNA tO,DO

LAUNCH DATE JI.IN 10 1971 FLIGHT T|kl: 232.88

HELIOCENTRIC CONIC

RL 151.18 LAL .00

RP 227,91 LAP .68

RC 241.188 GL 44,22

PLANETOCENTR|C CONIC

C3 16.830 VNL 4,|02

LNCH AZNTH LNCH TIME

50.00 g 17 0

60.00 g I 50

70.00 8 18 24

71.g2 7 27 37

71.92 ? 27 57

71.92 ? 2T 57

1|0.00 13 17 50

DIITANC[ 587.491

LOL 258.41 VL 32.311 GAL 1,04 AZL 84.93 HCA 172.31 8NA

LOP TO.R2 VP 21,575 GAP .37 AZP gS.DE TAL 1,E| TAP

GP *37.09 ZAL 84.63 ZAP SO.B! ET3 153.19 ZAE 87.33 ET£

C_JiIT O£TERMIHATION ACCURACY

ST 188.7 SR 67.2 $$ 73.3

CRT .9871 DR) ".g9g8 CGT -.9841

LSk 212.8 _SA 15.0 SGA .3

ELl 200.1 EL2 10.2 ALF 19.42

ARRIVAL DATE FEB 17 19?2

[ARTH TO MARS

119.11 ICC .2DOT! INC S.0692 V| 21.33S

178.12 RCA 151.T3 APO 227.93 V2 24.133

171.17 IAC 64,84 ETC 274._2 LVI 21.90

DLA 33.16 RAL 324.04 RAD 11141,4 VEL |1.699 PTH 1,73 VHP 4,202 DPA -57,17 RAP 318.28 ECC 1.2T70

L-| TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT IHJ 2 LONG

3793.19 -48.93 |5R.35 209,33 81.06 10 _Q tG 2795.9 -44.98 121.42

3831.41 -3Y.il 157.41 208.91 75.|7 10 S 4G 2136,4 -3g.gG 12E.46

3965.20 -21.48 113.22 202.42 17.00 I 24 21 296S.2 -33.25 136.02

4120.|9 -20.32 172.19 II1.31 IS.IT 8 36 37 3120.2 -2g.60 147.71

412O.ll "20.39 l?2.|l lli,3l li. RT G 3& 37 3120,2 -29.60 147.?1

4120.11 -20.39 l?2.|l 199,31 G).RY I )6 37 3120.2 -_9.60 147.71

3012.02 -21.48 9R.14 202.42 IT._ 14 1 2 2012.0 -33.25 85.54

DIFFERENT IAL CORRECTIONS

TOE 2.9994 TRA -.7454 TC3-I.3192 IAU 1.5011

20[ 1.1421 R2A .ITll RC3-2.2141 FlU .09114

FDC 2.8368 FRA .GSSO F¢3-4.TIST ||P |2142

802 3.2097 iRA .7lSS IC3 G,igl0 FSP 154

MID-COURSE (X£CUTIOU ACCURACY

SOT 6780.8 3GR 2431.2 SO3 AI7.I

8RT ,9124 flRF .iS4| RTF ,_gll

1+1 7205.2 R25 .3491 RIO .1341

IGI ?|?O.I 3$2 FDI.I TNA ll.Ol

LAUNCH DATE JUH lO 1971 FLIGHT TIH( 2IA.O0

HELIOCENTRIC CONIC

RL 151.88 LAL .00 LOL 258.4R VL

RP 224.30 LAP .T| LOP T|,IT VP

RC 243,834 GL 50,11 GP "40,60 ZAL

PLAHET(X:ENTRIC CONIC

C3 20,28T VHL 4.504

LHCH AZMTH LNCH TIME

30.00 8 25 1

60.0D ? 30 51

6_.32 8 24 31

82,52 8 24 31

82.$2 8 24 31

82.52 6 24 31

G2.52 G 24 31

DIFFERENT I AL CGRRECT|ON8

TO[ 3.6232 TRA -.9611 TC3-5.3832 8AU 1,S138

NO| 1,4g13 RRA ,1133 8C3-8.03T3 FAU .07617

FD[ 2.7T18 FRA .4?44 FC3-3.250] |OP 12443

602 3.8181 BRA .g670 BC3 S.7651 FGP ?|R

OIITA_[ 3T1.133

32.3R3 GAL .go AZL 13.17 HCA I73.34 IMA

21.540 RAP .24 AZP 18.01 TAL 5.R1 TAP

8S.TI ZAP GI.Z8 IT3 t51.27 ZA[ 07.03 IT|

OLA 35.62 RAL 321.24 RAD 6t43.0 V(L 1|. 843 PTH I,II VHP

L*I T|II( INJ LAT |NJ LONG INJ RT AS( IHJ AZNTH INJ TIN|

3985,44 "43o50 173.28 214.2| GI,44 I 31 2R

4130,90 -30,)3 IT8.11 201.T1 12.30 I $9 4_

4320.39 -21.84 18g.02 201,1G GT.3E T ]G 31

4320.39 -21.84 119.02 _Ot.tG 37+3R Y 31 31

4320.32 -21.84 185.02 20t.16 S?.3R T 38 3|

4320,39 -21,84 183.02 1_1.10 17.$2 ? 34 31

4320,39 -21.84 188.02 20|,11 57,32 T 38 3|

MID-COUR_ EX[CUT|ON ACCURAC2

3GT G877.1 $C_q EG45.9 GG3 401,S

RRT .954D RRF .932_ RTF .ii$!

IGB T3U.1 R23 .34121 RI3 .llf8

$G1 ?33|.] &DE T38.t THE 10.31

OR|IT DET[RNIkAT[ON ACCURACY

3T 210.4 GR ?9.g $$ 72.2

CRT .9883 CR$ ".9886 C|I -.VI$_

LIA 235,1 MS& 15,1SSA .2

EL| 224.1 EL2 10.8 ALF 20.85

ARRIVAL DATE FER lg lgT2

[ARTN TO NAR8

IG0.03 [CC .20143 |NC G,1247 Vl 28.335

1TO,03 |CA 131.73 APO 221,51 V2 24.0g2

|TG.|R Z4C 81,2_ ETC 274.68 LVI 24.92

4.480 OPA "GO.13 RAP 322.10 [CC 1.3331

PO C3T TIM INJ 2 LAT ]NJ 2 LONG

_185.4 -47,44 138.98

3130._ -38,0_ 151.27

G]20.A -33._1 ID5.O8

])2D,4 -33.28 1Gs.og

33R0,4 -33.29 165.08

3320.4 -33.28 185.08

$32D.4 -33.28 t85.0g

_1812 [_:TERMINATrON ACCURACY

GT 231.8 DR 84.8 88 68.5

CRT ._91t CRI -.3991 C|T -.8141

LRA 1|i.| MA 11.111A .2

_5 230.2 EL8 1_.S a_.F 22.18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS JUN SO 1iTS FLIGHT Tit( l|i,O| ARRIVAL 0ATE F(I II IlYI

NELIC_EHTRIC CONIC

RL 151.88 LAL .00 LOL llI.4t VL 31.404 GAL

RP 221.i9 LAP .74 LOP ?l.t0 YP IS,ill GAP

RC 246.4?7 GL S6.?O GP o44.GG ZAL 66.74 ZAP

PLAHETOCENTRlC CONIC

C3 26.006 VHL $,100

LNCH AZMTH LNCH TIRE

50.00 7 D 41

54,04 5 32 S

54.04 S 32 5

54.04 5 32 5

54.04 5 32 5

54.04 S 32 5

54.04 5 32 5

DIFFERENT IAL C(:RR(CT|ON6

TOE 4.4120 TRA-1.2768 TC3-4.3504 BAU 1.6401

ROE !.9981RRA -.0111RC3-1.6DOD FAU .05872

FOE 2.5639 FRA .2878 FC3-1.9547 BSP 12738

DoE 4.8434 DRA 1.2768 BC3 4.7173 FSP 548

OIRTANCE ST5.GOJ EARTH TO MARl

.iT AZL 82.44 HEm S?i.3? ira Si0,23 [CC .|OILY INC 7.5502 Vt 26.331

• 12 AZP 97.51 TAL 5.Sl TAP |7|,SS RCA Ill. T? A@O I28.Sg V2 24,0ii

G3,33 ET$ |49.52 ZAE R?.03 ST[ 177,87 ZAC S?.16 ETC 27S.20 LV! 28.3?

DLA 44.13 RAL 3|?,_8 HAD Ill5.1 V[L 12.0$2 PTH

L-I TIN[ INJ LAT

41S2.?? -34.80

448S.t0 "llo|l

44GI.10 -I1.1|

443|.i0 °22.11

4411.90 -22.11

4481.90 -22,11

4411,10 "22.||

?.0$ VHP 4.904 DPA -$3.39 RAP 327.37 [CO l,a2SD

INJ LONG |NJ RT ARC INJ AZHTH INJ TIME PO C|T TIN INJ 2 LAT |NJ 2 LONG

IRl,8i 2S3.lS $5.24 8 Sl 4I 3252.8 -4S.$S 664.33

203°23 IDI.gD $D.3D 6 46 4? 3481.9 -36°25 IID.?I

203.23 202.90 SO.30 6 46 4? 3401.9 -36.2S 180.71

203,23 202.90 50.30 6 46 47 3451.9 -38.25 180.71

203.23 202.90 50.30 6 46 47 3461.9 -36.25 180.71

203.23 202.90 50.30 6 46 47 3481.9 -36.25 160.71

203.23 202.90 50.30 G 46 47 3481.9 -56.25 160.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 695?.0 SIR 2900oS SG3 305.2 8T 249.8 $R 112.3 66 61.1

RRT .9580 RRF .9677 RTF .9047 CRT ,9929 CRS -.9986 CST -.985R

SGB 7537.3 R23 .3642 R!3 .9214 LSA 280.2 MSA 15.0 SSA .1

SGI ?497.7 SG2 77|.9 THA 22.01 ELI 273.6 ELI 12.2 ALF 24.10

LAUNCH DATE JUN 10 1971 FLIGHT TINS 258.00 ARRIVAL DATE FEB 23 1972

HELIOCENTRIC CONIC

RL 151.88 LAL .00 LOL 256.49 VL

RP 229.07 LAP .77 L_ 73.94 VP

RC 249.113 GL 64.0? GP -49.31ZAL

PLANETOCENTRIC CONIC

C3 36.278 VHL 6.025

LNCH AZHTH LNCH TIN(

45.88 4 40 29

45.88 4 40 29

45.88 4 40 29

45.88 4 40 29

45.88 4 40 29

45.88 4 40 29

45.68 4 40 26

DIFFERENTIAL CCRRECTIONi

TDE 5.4037 TRA-S.7430 TC3-3.2736 $AU 1.7483

RD[ 2.7716 RRA -.2496 RC3-1.5085 FAU *03896

FDE 2.1260 FRA .1525 FC3 ".9298 BSP 13098

BDE 6.0731 SRA 1.7608 GC3 3.6046 FSP 366

DISTANCE 579.646 EARTH TO MARS

32.416 GAL .79 AZL 80.38 HCA 175.38 SMA 190.43 ECC .20292 INC 9.6205 Vl 29.335

21.469 GAP -.02 AZP 99.59 TAL 4.68 TAP 180.06 RCA 151.79 APO 229.07 V2 24.010

8?.68 ZAP 66.10 ET$ 148.28 ZAE 87.44 ETE 177.96 ZAC 52.41 ETC 276.02 LVI 32.21

DLA 50.78 RAL 311.45 RAD 6649.4 VEL 12.497 PTH 7.38 VHP 8.540 DPA -66.73 RAP 335.73 ECC 1.5970

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZNTN ZNJ TINS PO CST TIM ZNJ 2 LAT INJ 2 LONG

4635.69 -20.43 216.39 203.77 42.43 5 $7 45 3635.9 "37.49 196.59

4635.89 -20.43 216.39 203.77 42.43 5 57 45 3635.9 -37.49 196.59

4635.69 -20.43 216.39 203.77 42.43 8 57 45 3635.9 -37.49 196.59

4655.89 -20.43 216.39 203.77 42.43 5 57 45 3635.9 -37.49 196.59

4635.89 -20.43 266.3g 203.77 42.43 5 57 45 5635.9 -37.49 196.59

4638.89 -20.43 216.39 203°77 42.43 5 57 45 3635.9 -37.49 1g6.59

4635.$9 -20.43 216.39 203.77 42.43 5 57 45 3635.9 -37.49 196.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 6989.5 SGR 3224.! 863 200.5 8T 260.1 3R 132.0 86 48.4

RRT .9631 RRF .9?48 RTF .8811 CRT ,9940 CRS -.9974 CST -.9836

SG6 7697.3 R23 .4276 RI3 ,9020 LSA 295.3 NRA 14.9 SSA .1

$61 7656.5 SG2 791.7 THA 24.23 EL! 291.4 EL2 12.6 ALF 26.62

LAUNCH DATE JUN 10 1971 FLIGHT TIME 280.D0 ARRIVAL OATE MAR 16 1672

HELIOCENTRIC CONIC

RL 151.88 LAL .DO LOL E|8.49 VL

RP 233,24 LAP |,08 LOP 8S,10 VP

RC 277.861 GL "62.01 GP 38°20 ZAL

PLANETOCENTRIC CONIC

C3 35.581 VHL S*9SS

LNCH AZNTH LNCH TIME

39.98 21 51 11

39.95 21 51 1|

39,96 21 $| 11

59.98 21 51 I1

39.98 21 $1 11

39.95 21 51 1|

39.98 21 51 II

DIFFERENT IAL CGRRECTION6

TDR-2.7075 TRA 3.Sll9 TC3-3.Ii?i |AU 1,971Y

ROE .1938 RRA-|.$I97 RC3 1.1305 rAU ,06817

POE .1323 FRA 2.0097 FC5-I.i?O8 68P I$D4D

ROE 2.?!43 IRA 3.9213 SC3 4.1449 FSP 626

DISTANCE 624.273 [ARTN 70 MAR1

32.541 GAL -.25 AZL 99.32 HCA 186.70 8HA 192.68 [CC .21183 INC 9.3159 Vl 26.331

21.193 GAP -I.40 AZP 80.73 TAL 356.54 TAP 185.24 RCA 151.87 APO 233,50 V2 23.575

93°33 lAP 54.99 ITS 213,00 ZA[ 79°18 ST[ I89.25 ZAC l$g.ll ETC 2?5.53 LV1 -50°$3

OLA -5S.54 RAL 34.24 RAO 6649.1 V[L 12.469 PTH 7.3R VflP 4.R22 DPA 17.07 RAP 301.62 [CC 1.3836

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIN[ PO CDT TIM INJ 2 LAT INJ 2 LONG

2025.79 22.06 55.22 288.08 142.37 22 24 57 1025.8 40.58 34.$2

2025.?9 22.06 53.22 288.08 142.37 22 24 57 1025.0 40.58 34.62

2025.79 22.08 53.22 288.08 142.37 22 24 57 1025.8 40.58 34.62

2025.?9 22.06 53,22 288.08 142.37 22 24 57 1023.8 40.58 34.62

2023,?8 22.06 53.22 288.00 142.37 22 24 57 1025.8 40.58 34.$2

2023.79 22.06 53.22 288.D8 142.37 22 24 57 1025.8 40.58 34.$2

2025.?9 22.06 53.22 288.05 142.37 22 24 ST !025.e A0.58 34.62

NID-COUR$( [X(CUTION ACCURACY ORDIT OETERMIMATION ACCURACY

5GT 6282.9 3GR 2635.9 363 345.4 3T 160.6 3R 33.2 8i 23.1

RR? °.|634 RRF ".1751RTF ._39 CRY ".7401 CR8 .9147 Ca; *.09t9

3GB 8892.2 R23 .4398 R13 -.8947 LSA 163.D NSA 32.1 8SA .2

361 8665.8 SG2 675.4 THA 162.86 ELI 162.9 EL2 21.7 ALF 170.13

1832



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 _

LAUNCH DATE JUN 11 19TI FLIGHT TIME 80,00 ARRIVAL DATE AUG 30 1971

HELIOCENTRIC CONIC

RL 1_.$9 LAL .DO

RP 206.77 LAP -1.82

RC 59°485 GL -10.91

PLANETOCENTRIC CONIC

C3 39.455 VHL G,281

LNCH AZMTH LNCH TIME

50.00 13 34 41

SO.D0 14 49 11

TO.DO 16 19 15

80.00 18 S 35

90.03 19 45 2T

100.00 20 46

110.00 21 14 41

DISTANCE 223.138 EARTH TO MARS

LOL 259.44 VL 34.980 GAL 4.90 AZL 91.94 HCA 70.03 SMA 253.32 ECC .40798 INC 1.9375 Vl 29.332

LOP 329.47 VP 27.564 GAP 21.75 AZP 90.65 TAL 16.99 TAP 87.02 RCA 149.97 APO 356.68 V2 26.485

GP -2.41ZAL 63.59 ZAP 174o59 ETS 206.54 ZAE 167.86 ETE 10.45 ZAC 96.69 ETC 279.02 LVl -I7,39

DLA -24.20 RAL 328,71RAD 6650.5 VEL 12.622 PTH 7,48 VHP 10.501DPA -17,32 RAP 328.41ECC 1.6493

L-I TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

2DOT.D4 -22,31 B0.35 194.98 133.18 14 21 28 1807.0 -4.39 93.60

2919.56 -|E.08 69.05 E10.58 |27.47 15 28 50 IS19.S -.23 50.71

2354.75 -9.87 52.06 205.06 122.86 16 54 30 1554.7 4.04 92.47

2015.72 -4.59 29.54 206.28 119.53 18 37 !1 1015.7 7.76 9.01

168?.14 -2.26 S.66 209,57 118.20 20 15 34 687.1 9.42 945.73

1490.19 -4.59 350.91 208.28 119,53 21 11 17 490,2 7.76 330.38

1401.57 -9.97 340.98 2D5.O6 122.06 21 38 3 401.6 4.04 321.38

DIFFERENTIAL cCRRECTIONS HID-COURSE E_([CUTICN AccURACY ORBIT DETERNINATION ACCURACY

TOE -.2215 TRA _.6370 TC3 .1389 BAU .0760 SGT 690.7 $GR 558.7 603 85.2 ST 13.9 SR 26.2 S6 4.2

ROE -,5998 RRA .1995 RC3 .0378 FAU .03497 ART -.0357 RRF .0508 RTF -.4101 CRT .6431 CR6 -.7819 CST -.0832

FOE -.0734 FRA .1953 FC3 -.7674 BSI= 711 SGB 888.4 R23 -,0087 R13 .4116 LSA 28,0 MSA 10.4 SSA 1.2

BOlE ,6113 BRA .6079 BC3 .1440 FSP 96 SG1 691.5 602 557,7 THA 175.25 ELI 27.9 EL2 10.0 ALF 68.t9

LAUNCH DATE JUN 11 1971 FLIGHT TIME 82.00 ARRIVAL DATE SEP I 1971

DISTANCE 225.665

4.86 AZL 91.91HCA 71.30 ,_A

21.19 AZP 90.61 TAL 17.36 TAP

HELIOCENTRIC CONIC EARTH TO MARS

RL 151.89 LAL .00 LOL 259.44 VL 34.768 G_L 246.37 ECC .39136 INC 1.9145 VI 29.332

RP 206.74 LAP -1.81 LC_ 330.74 VP 27.299 GAP 88.66 RCA 149.95 APO 342.78 V2 26.489

RC G0._33 GL -10.98 Gl_ -2.46 ZAL 63.09 ZAP 173.61 ETS 202,77 ZAE 167.43 ETE 9.38 ZAC 96.60 ETC 279.06 LVI -17.38

PLANETOCI[NTRIc CONIC

C3 36.913 VHL S.DTG DLA -24.54 RAL 328._4RAD 6649.6 VEL 12.522 PTfl 7.4OVHP 10.t21 DPA -17.30 RAP 328.63 ECC 1.6079

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LCHG ]NJ RT ASC INJ AZNTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

50.00 13 34 25 2782,79 -21.17 79,16 193.63 133._6' 14 20 48 1782.8 -3.17 62.58

00.00 14 45 33 2593.60 -15.00 67.71 199.22 127.96, 15 28 47 1593.6 .91 49.4?

70.00 16 16 35 2325.98 -8.81 30.51 203,73 123.13 16 55 21 1326.0 3.14 30.95

eO.OO 18 6 18 1982.97 -3.40 27.71 207.00 119.67 10 39 21 982.6 8.85 7.19

90.00 19 49 11 1650.79 -1.09 4.63 208.32 118._6 20 16 41 650.8 10.53 343.64

100.00 20 49 10 1457.04 "3.48 349,08 L:VOT,DO 1!9.67 21 13 27 457.0 0,89 328.52

110.DD 21 16 1 1372.80 -8.01 339°43 203.73 123.13 21 38 54 372.8 5.14 319,87

DIFFERENTIAL CCRRECTIONS

TDE -.2134 TEA -.6260 TC3 .1578 BAU .0803

RDE -.5593 RRA .1942 RC3 .0393 FAU .03654

FDE -.0835 FRA .1973 FC3 -.0570 BSP 735

DOE: .fl986 I_A .6554 BC3 .1627 FSP 105

LAUNCH OATE JUN 11 _971 FLIGHT TI_ 84,D0

I'_LIOCENTRIC CONIC DISTANCE 229_386

RL 151.89 LAL .00 LOt. 259,44 VL 34.5?0 GAL 4.82 AZL 9_.69 HCA 72,57 SMA

RP 206.71 LAP -1.80 LOP 332.00 VP 27.049 GAP 20.64 AZP 90.57 TAL 17,74 TAP

RC 61.050 GL -11.14 GP -2.52 ZAL 62.56 ZAP 172.59 Ers i99.9_ ZAE 157,07 ETE

PLANETOCENTRIC CONIC

C3 34.632 VHL 5.885 DLA -24.87 RAL 327.74 RAD 6r_8.O VEL 12_43| PTH 7.34 VHP

LNCH AZMTH

50,00

60.00

70.00

BO.O0

90.00

100.00

1t0.00

DIFFERENTIAL

TOE ".2096 TRA ",6159

ROE ".$492 ERA .IS90

FOE -.093g FRA -1986

DOE .Se?6 SRA .6442

LAUNCH DATE JUN !1 1971

HELIOCEN7RIC cONIE

RL 151.89 LAL .DO

MP 209.69 LAP -1.80

RC 61.933 GL -11.29

PLANETC_ENTRIC CONIC

C3 32.562 VHL $.709

LNCH AZMTH LNCM TINt[

SO.DO 13 SS 37

60.00 14 46 3

TO.Q0 1S 19 3

60.00 ID 11 49

90.00 19 97 O

100.00 20 94 41

!10,00 _1 18 30

DIIrI_RENT|AL CCRRECTICNS

11_ -.19B7 TRA -.6059

ROE ".9319 RRA ,1640

-.IOQO PllIA .I_

BDE ,9703 ERA .Q632

LNCH TIME L-I TIME INJ LAT

13 34 4 2759.28 -20.07

14 45 51 2568.38 -13,94

16 17 51 2297.88 "7.76

18 9 3 1949.84 -2.38

19 53 1 1614.53 .08

20 S! 55 1424.31 -2.39

21 17 17 1344.69 "7.79

CCRRECTIONS

TC3 ,179T 9AU ,D853

RC3 .0404 FAU .03822

FC3 -.9554 BSR 804

BC3 .1842 FIP 119

MID-CGJRSE E)_CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SC, T 706.0 $GR 566.5 SG3 91.9 ST 14.0 SR 26.5 $S 4.6

RRT -.0383 RRF .0548 RTF -.4214 CRT .6349 CRS ".8139 CST -.1271

SGB 905.2 R2_ -.0097 R13 .4231 LSA 28.4 NSA 10o5 SSA 1.3

SGI 706.9 SG2 565,4 THA 175.10 EL1 28.2 EL2 10.2 ALF 68,97

ARRIVAL DATE SEP 3 1971

EARTH TO MARS

240.24 ECC ,37597 |NC 1,8918 Vl 29.332

90.31 RCA 149,92 APO 330°57 V2 26.492

8.37 ZAC 96.51 ETC 279.09 LV| -1?.37

9.757 DPA -17.29 RAP 328.85 ECC 1,5699

INJ LOHG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

78,02 192.3_ 134,09 14 20 3 1759.3 "1,99 61.59

66.42 197.90 t28.20 15 28 39 1568.4 2,02 48.26

49.02 202.43 123.37 IS 56 9 1297.9 6.20 29.4?

25.91 205.75 119,77 _8 41 33 949.8 9.91 5.30

2.61 207,11 118,28 20 19 55 614.5 1|.62 341.$3

347,28 205,75 119,77 _1 15 59 424.3 9.91 326.e?

331,93 202.43 123.37 21 39 42 344,7 6,20 31R,39

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 723.3 SGR 5T3.9 $G3 99.2 ST 14.2 8R 29.9 $$ A.9

RAT -,0356 RRF ,0586 RTF -,4335 CRT .$337 CR8 -.8407 C&T -.1739

$GB 963.3 R23 -.0199 RI3 ,4353 LSA 20.9 NSA 10.? SRA 1.3

SG! 124.t $02 572.9 THA 175.64 EL1 28.6 EL2 10,3 ALF S8.54

FLIGHT TII4_ 86.00 ARRIVAL DATE SEP 3 1971

DISTANCE 231.273 EARTH TO MARS

LOL 259.44 VL 34,385 GAL 4.79 AZL 91.87 HCA 73.84 SMA 234.83 ECC .36171 INC !.8693 Vt 29,332

LOP 333.2T VP 26.815 GAP 20.11 kZP 90.32 TAL 18,14 TAP 9|.98 EtA 149.89 APO 519.77 V2 26.49S

GP -2.59 ZAL 62.03 ZAP 171.54 ET$ 197.07 ZAE 166.76 ETE 7.41 ZAC 96.42 ETC 279.13 LVI -17.35

DLA -25.21RAL 327,22 RAD 6648.0 VEL 12.349 PTM T.27 VHF 9.410 DPA -17.28 RAP _29.05 [CC t.3362

L-I TINS INJ LAT INJ LONG INJ RT ABE INJ AZMTH INJ TIME PO EST TIM INJ 2 LAT INJ 2 LONG

2736.56 -1S.99 79.94 19_.02 134.4g 14 19 14 1736.6 -.89 60.65

2943.96 -12,9t 65.18 196.61 128.52 15 28 27 1S44.0 3.t0 47.09

2270.91 -6.73 47.56 201.17 123.56 16 56 54 1270.5 7.23 28.02

1917.60 -1.28 64.14 204.53 119.83 19 43 46 9t7.6 10.95 3.47

1578.38 1.24 .59 205.94 118,25 _ 23 18 578.4 12.69 939.42

1392.07 -1.28 345.51 204.53 119.83 21 17 53 392.1 10.93 324.64

1917.33 -6,73 336,45 201.17 123.56 21 40 27 317.3 7.29 916.94

NID-COURR_ E_[CUTION ACCURACY ORBIT DETERMINATION AccURACY

TC3 .1998 BAU .0685 _T 737.0 _GR 581 .D 803 106.9 ST 14.2 SR 27.3 89 5.S

RC6 ,0414 FAU .06999 RAT -.0430 RRF .0635 RTF ".4419 0tT .6106 Clt8 -.8699 CST -.L_043

VC_P-I,0tSLq_ BRP 80t _k_| |_8.S R_ -.013? flt6 .4439 LllA _9._ NRA 10.9 81L_ 1.4

B_3 ,2031 Flip 11_ 811 738.1 80_ 579.S THA 174.93 ELl 29.9 EL2 10,5 ALF el.29

t033



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH DATE JUN 11 1971

HELIOCENTRIC cCNIC

RL 151.89 LAL ,00 LOL. 259.44 VL 34.212 GAL

RP 209.S6 LAP' -I.79 LOP $34°34 VP

RC 62,8?9 GL -11,43 GP -2,63 ZAL

PLANETOCENTRIC COliC

C3 30,737 VHL 5,544

LNCH AZNTH LNCH TIME

50.00 13 33 6

S0,00 14 46 10

TO.O0 16 20 12

80.00 18 14 33

90.00 20 1 7

100.00 L_) 57 27

110,OO 21 19 38

01FFl[RENTIAL CCRREcTI(_NS

TOE -,1907 TRA -,5959 TC3 ,2202 BAU ,092t

RDE_ -.5310 RRA ,1791 RE3 ,0419 FAU ,04189

FOE -.1186 FRA ,2004 FC5-1,1795 BSP 829

ROE .9642 BqA ,6222 BCS ,2242 F_ 139

FLIGHT TIME 88.00 ARRIVAL DATE $EP 7 1971

DISTANCE: 234,304

4.T? AZL 91.95 HCA

28,595 GAP 19.58 AlP 90,48 TAL t8.55 TAP 93.66 REA 149.85

61.48 ZAP 170.47 ET$ 196.21 ZAE 166,52 ETE 6.49 ZkE 96.33

EARTH TO MARS

75,11 SNk 230.01 ECC .34850 INC 1.8472 Vl 29.332

APO 310.17 V2 89.496

(TC 279.19 LVI -17.32

OLA -25.53 RAL 326.99 RAD 6647.3 VEL 12.275 PTH 7.22 VHP 9.019 DPA -17.28 RAP 329.24 ECC 1,5058

L-I TIME INJ LAT INJ LCNG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2714,73 -17,94 75,92 189,77 134,84 14 18 20 1714.7 ,25 59,73

2520.38 -11.91 63,99 195.35 128.79 15 28 10 1520.4 4.13 45.96

2243.94 -5.73 46.16 199.94 123.73 16 57 35 1243.9 6.22 26.61

1885.89 -,21 22,40 203,36 119,86 18 46 1 885,9 11,95 1,65

1542.35 2.40 358.58 204.81 118.19 20 26 49 542.5 13.74 337.29

13¢>0,36 ",2! 343,77 263,36 119.86 21 _0 8 360,4 11.95 323,02

1290,75 -5,73 335,08 199,94 123,73 21 41 9 290,8 8.22 315,53

NID-CCXJRSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

8GT 751,2 $GR 587,7 SG3 115.2 8T 14,2 SR 27,6 S$ 3,7

RRT -.0465 RRF ,0683 RTF -,4511 CRT ,6087 CRS -,8865 CST -,2356

SGB 953,8 R23 -,0147 R13 .4533 LSA 29,5 NSA 11,0 SSA 1,4

_,1 752,4 8G2 586.1 THA 174.69 ELI 29.2 EL2 10.7 ALF 69.78

LAUNCH OATE JUN 11 1971 FLIGHT TIME 90.00 ARRIVAL DATE 8_[P 9 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .00 LC_. 259.44 VL 34,051 GAL

RP L>OS.S7 LAP -1,77 LCP 335,81 VP 26,388 GAP

DISTANCE 237.459 EARTH TO WARS

4,74 AZL 91.83 HCA 76.38 _MA 225.71 ECC ,33625 INC 1.8253 Vl 29.332

19,07 AZP 90,43 TAL 18,98 TAP 95,33 RCA 149,82 APO 301.61 V2 26.496

RC 63 898 GL -11,56 _ -2,72 ZAL S0,92 ZAP 1_9,38 ETS 194,87 ZA( 166.34 ETE 5,39 ZAC 96,24

PLANET(X.ENTRIC CONIC

C3 29.073 VHL 5.392 OLA -25.83 RAL 326.13 RAO 6646.6 VEL 12.207 PTH 7.16 VHP 8.759 OPA -17.29

LNCH AZNTH LNCH TIME L-I TI_ INJ LAT

50,00 13 32 29 2693.76 -16,93

60.90 14 46 12 2497.69 -10.94

70.00 16 21 15 2218,21 -4,75

80.00 18 17 22 1854.78 ,84

90.00 20 5 23 1506,41 3,56

100.00 21 0 14 1329.25 ,84

1t0.00 21 2041 |L:_5,03 -4,75

ETC 279.19 LV1 -17,29

RAP 329.42 ECC 1.4785

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

74,95 188.56 135.16 14 17 23 1693.8 1,30 58,86

62,86 194,14 129.03 15 27 50 1497,7 5,13 44,87

44.81 198,74 123.86 16 58 13 1216.2 9,18 23,23

20,69 202,22 119.85 18 48 17 854,8 12,92 359,85

356,57 203,72 118,07 20 30 30 503.4 14.76 335.14

542.06 202.22 119.85 21 22 23 329.3 12.92 321.22

333,72 198,74 123.86 21 41 46 265,0 9,18 314,15

OZFlq[NENTIAL CORRECTIONS

TD( -.1831 TRA -.5861TC3 .2429 BAU .D958

RU_ ".5227 RRA .1744 RE3 ,0421FAU ,04389

FDE -.1521 FRA .2003 FC3-1,3069 98P 837

60( ,9530 BRA ,6115 8C3 ,2465 FSP 153

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 763.2 SGR 594.1 SG3 124.1 ST 14.2 SR 27.9 SS 6.2

RRT -.0496 RRF .0735 RTF -.4SOl CRT .3988 CRS -.9041 CST -.2643

SGB 968,7 R23 -,0165 R13 ,4626 LSA 29,9 NSA 11,2 98A 1,5

SGI 766,6 862 592,3 THA 174,51 ELI 29,4 EL2 10.8 ALF 70,26

LAUNCH DATE JUN I1 1971 FLIGHT TIME 92.00 ARRIVAL DATE SEP !! 1971

HELIOCENTRIC CONIC

RL 151.89 LAL ,00

RP 206.68 LAP -1,76

RC 64,956 GL -11.86

PLAN[TOCENTRIC CONIC

C3 27.572 VHL 5.251

LNCN AZNTH LNCH TIN(

50.00 13 31 47

60.00 14 46 9

70.00 16 22 14

80.00 t8 20 9

90.00 20 9 51

100.00 21 3 I

110.00 21 21 40

DISTANCE 240.722 EARTH TO MARS

LOL 259.44 VL 33.901 GAL 4.72 AZL 91.80 HCA 77.65 8NA 221.85 ECC .32488 INC 1.8037 Vl 29.332

LOP 337,08 VP 26.192 GAP 18.56 AZP 90,39 TAL 19,41 TAP 97,05 RCA 149.78 APO 293.93 V2 26,496

6P -2.79 ZAL 60.36 ZAP 168,27 ET8 193.78 ZAE 166.23 ETE 4.70 ZAC 96.t5 ETC 279.21 LVI -17,26

DLA -26.16 RAL 325,57 RAD 8646,0 VEL 12,148 PTH 7.11 VHP 8,434 DPA -17.31 RAP 329.58 ECC 1.4538

L-I TIME IN J LAT |NJ LONG INJ RT A3¢ |NJ AZMTH ]NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

26?3,68 -15,96 74,03 187,39 135,44 14 16 21 1673,7 2,31 58.02

2475.91 -10.00 61.78 192.95 129.25 15 27 25 1475.9 6.08 43.82

2193,39 -3,81 43.50 197,58 123,97 16 58.47 1193.4 10,10 23.90

1624.32 1.88 19.02 2D1.11 119.80 18 50 33 824.3 13.86 358.08

1470,54 4.70 354,56 202.88 117,92 20 34 21 470,5 15,75 532,96

1298,79 1,88 340,39 201,11 119.80 21 24 40 298.8 13.86 319.45

1240.21 -3.81 332.42 197.58 123.97 21 42 20 240.2 10.10 312.62

DIFFERENTIAL LCRRECTION3

TOE -.1756 TRA -.8764 TC3 .2862 9AU .0993

ROE -,5146 RRA .1899 RE3 ,0416 FAU ,04604

FDE -,14K9 FRA ,lggs FC3-1,4457 BSP 898

9DE .5439 8RA .6009 8C3 ,2695 FSP 167

WID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

36T 770.4 3GR 600.1 SG3 133.8 ST 14.2 3R 28.3 83 6.$

RRT -.0531 RRF .0793 flTF -.4605 CRT .3884 CR3 -.9195 CST -.Egos

SG8 982.8 R23 ".0185 R15 .4713 LSA 30.2 MSk 11.3 SSA I.S

361 780,0 S52 599,0 THA 174.29 ELI 29,1 EL2 11.0 ALF 70,70

LAUNCH DATE JUN 11 1971 FLIGHT TIWE 94.00 ARRIVAL DATE 3EP 13 1971

HELIOCENTRIC CONIC

RL 131,89 LAL ,00 LOt. 259.44 VL

RP 206,70 LAP -i.?S LOP 358,35 VP

Re 96,002 GL -11,79 GP -2.57 ZAL

PLANETOCENTRIC CONIC

C3 26.215 VHL 3.120

LNCW AZNTH LNCH TIN(

50,00 13 31 1

QO,O0 14 46 1

?0,00 16 23 8

80.00 16 22 55

90,00 20 14 31

100,00 21 9 47

110,00 21 12 34

OIF'FI[RENTIAL CCRRECTION3

-o|685 TRA ",9372 TC3 ,2096 BAU o1025

RIX -,5074 NRA -!_5 RC3 .0410 FAU ,04832

-.1124 IqtA .1903 FC3-1.5938 BSP 911

• S346 ERA .69091_3 .Lq)ES FSP 16_

DISTANCE 244.080 EARTH TO WARS

33.760 GAL 4,71AZL 91.79 HCA 78.91 SMA 218.30 ECC .31434 INC 1.7822 Vl 29.332

26.009 GAP 18.07 AZP 90.34 TAL 19.84 TAP 98.76 RCA 149.74 APO 287.03 V2 26.494

39,79 ZAP 137,13 ET8 192,88 ZAE 168,19 ETE 3,82 ZkC 93,06 ETC 279,23 LVI -17,21

OLA -26.45 RAL 325.00 RAO 3645,5 VEL 12.090 PTH 7.07 VHP 8,162 DPA -17.34 RAP 329.73 ECC 1.4314

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2654,53 -15,03 73,13 186,25 t35,69 14 15 16 1654.5 3,27 51,22

2435,08 -9,10 60,76 191.81 129.43 15 26 56 1455,1 6,99 42,01

2169.52 -2.90 42.25 196.45 124,03 16 39 17 1169.5 10.98 22.61

1794,53 2,88 17,38 200,05 119,73 18 32 50 794,5 14.77 356,33

1434.67 5.84 352.54 201.68 117.72 20 38 26 434.7 16.73 330.00

I_.O2 2.88 330.75 200,03 119.73 21 _ 56 269,0 14.77 317.70

1216,34 -2,90 331,17 196,45 124,03 21 42 §0 216,3 10.98 311,53

MID-COURSE E_ECUTION ACCURACY ORBIT O£TERNINATION ACCURACY

6GT 791.3 _ 605.7 SG3 143.7 ST 14.2 8R 28.6 SS 7.1

RRT -,0567 RRF ,0853 RTF -,4759 ORT ,5778 ORS -,93Z0 CST -,31L19

W;B 996,6 R23 -.0207 R13 ,4790 LSA 30,6 NSA !1,4 SSA 1,6

8_1 793.1 _2 603.4 THA !74.09 ELI 2g.9 EL2 11.1ALF 71._g

1834



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH OAT[ JUM 11 19?1

HEL,IOCEMTRIC C_ilC

RL 151.86 LAL .DO

RP 206.72 LAP -1.74

RC 8?.285 GL -1|.89

PLAN_TOCENTRIC CONIC

C3 24.g86 VHL 4.996

LNCH AZMTH LNCH TINE

SO.O0 13 30 I1

60.00 14 45 4?

70.00 16 23 56

80.00 18 25 41

90.00 20 19 26

100.00 21 8 33

110.00 21 23 22

FLIGHT TII_ 86.00 ARRIVAL DATE DEP 15 1971

LOL 259.44 VL

LOP 339.62 VP

GP -2.94 ZAL

DISTANCE 247.523 EARTN TO MAR1

33.629 GAL 4.69 AZL 61.76 HCA 80.18 8MA 215.25 [CC .30458 INC 1.7809 Vl 29.332

25.835 GAP 17.39 AZP 90.30 TAL 20,28 TAP 100.48 NCA 149.70 kPO 280.SI V2 28.491

59.23 ZAP 165.97 ETS 192.09 ZAE 164.21 ET( 2.92 ZAC 95.97 (TC 279.28 LVI -17.18

DLA -28.74 RAL 524.42 RAD 6645.0 V[L 12.040 PTH ?,03 VHP 7.882 DPA "17.58 RAP 329.65 ECC 1.4112

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2636.31 -14.14 72.35 185.14 135.92 14 14 8 1636.5 4.t9 56.45

2435.22 -8.24 59.79 190.70 129.59 15 28 23 1435.2 7.85 41.85

2146.63 -2.03 41.06 195.36 124.10 16 59 43 1146.6 11.8l 21.36

1765.54 3.66 15.79 199.02 119.63 18 55 7 765.5 15.63 354.62

1398.70 6.98 350,51 200.73 117.47 20 42 45 588.? 17.68 328.59

1240.01 3.86 337.15 199.02 119.63 21 29 13 240.0 15.63 315.90

1193.45 -2.03 329.97 195.36 124.10 21 43 16 193.5 11.81 310.28

DIFFERENTIAL CCRRECTION$

TDE -.1614 TRA -.5581 TC3 .3132 |AU .1055

ROE -.5004 RRA .1613 RC3 .0396 FAU .05075

FOE -.1787 FRA .1965 FC3-1.7586 DSP 935

DOE .5258 BRA .5809 DE3 .3157 FSP 199

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SOT 803.3 6GR 611.1 SG3 154,5 ST 14.2 SR 28.8 88 7.6

RRT -.0607 RRF .0916 RTF -.4827 CRT .5669 CR8 -.9423 CST -.3317

3GB 1009,3 R25 -.0229 R13 .4861 LSA 30.9 NSA 11.5 SSA 1.6

SGt 805.5 SG2 608.4 THA 173.82 EL1 30.1 EL2 11,2 ALF 7|.83

LAUNCH DATE JUN 11 1971 FLIGHT TIME 98.00 ARRIVAL DATE $EP IT 1971

HELIOCENTR|C CON|C

RL 151.89 LAL .DO LOL 259.44 VL

RP 206.78 LAP -1.72 LOP 340.8_ VP

RC 68.502 GL -11.98 GP -3.01_ ZAL

PLANETO(ENTRIC CONIC

C3 23.872 VHL 4.886

LNCH AZNTH LNCH TIME

50.00 13 29 17

60.00 14 45 29

70.00 16 24 39

80.00 18 28 26

90.00 20 24 41

100.00 21 I! 17

110.00 21 24 5

DIFFERENTIAL CORRECTIONS

TDE -.1470 TRA -.5413 TC3 .3496 BAU .1122

ROE -.4939 RRA .1571 RE3 .0375 FAU .05333

FDE -.1986 FRA .1943 FC3-1.9340 BSP 859

6DE .5153 BRA .5637 BE3 .5516 FSP 217

DISTANCE 251.039 EARTH TO MARS

33.507 GAL 4.66 AZL 91.74 HCA 81.45 SNA 212.42 ECC .29547 INC 1.7399 Vl 29.332

25.672 GAP 17.12 AZP 90.26 TAL 20.72 TAP 102.17 RCA 149.65 APO 275.18 V2 26.487

58.67 2AP 164.79 ETS 191.43 ZAE 166.31 ETE 2.01 ZAC 95.87 ETC 279.26 LVI -17.10

DLA -27.0| RAL 323.84 RAD 6644.5 VEL 11.994 PTH 6.99 VHP 7.613 DPA -17.43 RAP 329,98 ECC 1.3929

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2619.01 -13.29 71.58 184.07 136.12 14 12 56 1819.0 5.05 55.73

2416.32 -7.42 58.86 189.62 129.73 15 25 45 1,416.3 8.67 40.92

2124.74 -1.19 39.91 194.31 124.14 17 0 3 1_24.7 12.61 20.16

1737.27 4.81 14.23 198.03 119.50 18 57 23 737.3 16.46 352.93

1362.38 8.11 548.44 199.82 117.18 20 47 23 _62.4 18.60 326.33

1211.74 4.81 335.59 198.03 119.50 21 31 29 211.7 16.46 314.29

!171.56 -1.19 528.83 194.51 124.14 21 43 37 171.6 12.61 309.08

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 808.8 SGR 616.1 SG3 166.0 ST 15.7 SR 29.1 $S 8.2

RRT -.0704 RRF .0985 RTF -.5074 CRT .5408 CRS -.9508 CST -.3302

SGB 1016.7 R23 -.0147 R13 .5111 LSA 31.1 MSA 11.4 $SA 1.7

SGI 811.5 SG2 612.5 THA 172.83 ELI 30.2 EL2 11.1 ALF 73.36

LAUNCH DATE JUN 11 1971 FLIGHT TIME lO0.O0 ARRIVAL DATE SEP 19 1971

HELIC_ENTR1C CCNIC

RL 151.89 LAL .00

RP 206.79 LAP -1.71

RC 69,791 GL -12.05

PLANETC_ENTRIC CONIC

C3 22,861 VHL 4.781

LNCN AZNTH LNCH T|HE

50.00 15 28 20

60.00 14 45 6

70.00 16 25 15

80.00 18 31 8

90.00 20 30 17

100.00 21 13 59

lI0.00 21 24 42

DIFFERENT IAL CORRECTIONS

YDE -.1437 TRA -.5358 TC3 .3474 BAU .1128

ROE -.4877 RRA ,1533 RC3 .C349 FAU .05809

FOE -.2145 FRA .1906 FC3-2,1241 6SP 919

DOE .5084 6RA .55?3 BC3 .3890 FSP 236

DISTANCE 254.622 EARTH TO MARS

LOL 259.4.1 VL 33.392 GAL 4.87 AZL 91.72 HCA 82.72 SHA 209.85 ECC .28705 INC 1.7189 Vl 29.332

LOP 342.18 VP 25.5]7 GAP |6.66 AZP 90.22 TAL 21,16 TAP 103.88 RCA 149.61 APO 270.08 V2 26.483

GP -3.11 ZAL 58.12 ZAP 163.59 ETS 190.85 ZAE 166.48 ETE 1.06 ZAC 95.78 ETC 279.27 LVI -17.03

DLA -27.;17 RAL 323.27 RAD 6644.1VEL 11.952 PTH 6.95 VHP 7.355 DPA -17.49 RAP 330.05 ECC 1.3762

L-I TINI_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2602.68 -12.49 70.85 183.05 136.29 14 11 42 1602.7 5.87 55.04

2398.46 -6.64 58.00 188.58 129.84 15 25 5 1398,5 9.45 40.05

2103.98 -.40 38.83 193.29 124.15 17 0 19 1104.0 13.35 19.02

1709.9_ 5.72 12.71 197.08 119.35 18 59 38 709.g 17.25 351.28

1325.64_ 9.25 346.34 198.98 116.84 20 52 23 325.7 19.51 324.02

1184.40 5.72 334.08 197.08 119.35 21 33 44 184.4 17.25 312.65

1150.77 -.40 327.75 193.29 124.15 21 43 53 150.8 13.35 307,93

MID-COUrSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 021.5 SGR 620.7 SG3 178.3 8T 13.8 SR 29.4 $5 8.?

RRT -,0723 RRF ,I058 RTF -._a44 CRY .5358 CR$ -.9580 c$1 -.355_

3GB 1029.6 R23 -.0221RI3 .5087 LSA 31.5 NSA 11.6 $$A 1.8

SG1 824.3 382 617.0 THA 172.85 ELI 30.5 EL2 11.3 ALF 73.50

LAUNCH DATE JUN I1 IgTI FLIGHT TIME 102.00 ARRIVAL DATE 8EP 2I 1971

NELI_ENT RIC CONIC

RL 151,69 LAL .00

RP 206.84 LAP -1.89

RC 71.130 GL -12.12

PLANETOCENTRIC CONIC

C3 21.941 VHL 4.884

LNCH AZMTH LNCH TIME

50.00 13 27 lg

60.00 14 44 3g

?0.00 16 25 46

80.00 |8 33 47

90.00 20 36 25

lOO.O0 21 16 39

110.00 21 25 12

DIFFERENTIAL CCRRECTION8

TD¢ ".1395 TRA ".5293 TC3 .3863 BAU .1137

RD( ".4816 RRA .1495 RC3 .0315 FAU .05905

FDE -.2343 FRA .1867 FC3-2.3298 BSP 959

DOE .5018 BRA .5500 BC3 .3878 FSP 257

OISTANCE 258.265 EARTH TO MARS

LOt. 259.44 VL 33.285 GAL 4.66 AZL 91.70 HCA 83.99 SNA 207.51 ECC .27923 INC 1.8881 Vl 29.332

LOP 543,43 VP 25.371 GAP 16.21 AZP 90.16 TAL 21.58 TAP 105.56 RCA 149.5T APO 265.45 V2 26.477

GP -3.20 ZAL 5?.58 ZAP 162.37 [T3 190.35 ZAE 166.71 ETE .07 ZAC 95.68 ETC 279.28 LVI -16.95

OLA -27.51 RAL 322.70 RAO 6643.? VEL !1.g14 PTH 6.92 VHP 7.108 OPA -17.56 RAP 330.12 ECC 1.3611

L-1 TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2587,29 -11.73 70.18 182.05 136.45 14 10 27 1587.3 6.84 54.39

2381.61 -5.91 57.18 187.58 129.94 15 24 20 1381.6 10.17 39.22

2084.25 ,35 57.80 192.31 124.15 17 O 30 1084.3 14.06 17.92

1683.51 6.60 11.24 196.17 !19.18 19 1 50 $83.5 18,00 34g.67

1288,03 10.40 344.18 198.1g 116.45 20 87 53 288.0 20.41 321.62

1157.98 6.60 332.61 lg6.17 119.18 21 35 57 158.0 18.00 311.04

1131,07 ,35 326.72 192.31 124,15 21 44 3 131.1 14.06 306.84

NID-COURSE EXECUTION ACCURACT ORGIT DETERNINATION ACCURACY

$GT 832.4 SGR 625.1SG3 191.$ ST 13.g SR 29.6 85 9.3

RRT -.0755 RRF .1138 RTF -,5038 CRT .$286 CR$ -.9639 CST -.3?03

SGB 1041.0 R23 -.0280 R13 .5085 LDA 31.g NSA !1.6 SSA 1.8

$61 835.4 SG2 621.0 THA 172.71 ELI 30.7 EL2 11.4 ALF 73.79
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN II IRTI

NELIO(ENTRIC CONIC

RL 151.86 LAL ,DO

RP 206,90 LAP "I.ST

RC 72,51? GL -12,1?

PLANETOCENTRIC CONIC

C3 21.104 VHL 4,594

LNCH AZNTN LNCN TIN[

SO.DO 13 26 16

80.00 14 44 ?

70.00 16 26 10

SO.OO 18 $6 22

90.D0 20 43 IS

IDO.OD 21 19 14

110.00 21 25 38

PLIGHT TIN[ 104,00 ARRIVAL OAT[ iEP tl II?l

DIITANC[ Z6|,960 EARTH TO NAIl

LOL 2i9,44 VL 33.166 GAL 4.66 AZL 91.6R NCA IS.|5 8HA 20S,36 (CO .STIR? INC 1.IT?4 Vi 28.$38

LOP 344,70 VP 2S.233 GAP IS.T8 AZP 90.14 TAL 22.02 TAP lOT,2? RCA 148.52 APO 2iI.EA VZ 28.4?0

GP -3,29 ZAL 57,0l ZAP 161.12 ET6 189.90 ZA[ 16?,Q2 ETE 359,01 ZAC 85.58 [TC 279.28 LV| -1D.88

DLA "27.73 RAL 3_2,14 RAD GQ43.3 V[L !1,879 PTH i.61 VMP i,I70 DPA "1T.64 RAP 330.1G ECC !,3476

L'| TIME IMJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2878,83 -11.02 69.5S 181.10 136.59 ld 9 9 ISTE.8 T.38 53,77

2365.76 -5.2| 56.42 166,62 130.02 15 23 33 1365.8 10.85 38.d3

20il.6l l.O? 31.83 191.36 124.14 17 0 36 1065.? 14,?1 16.85

IG38.06 7.45 9.82 195.29 119.00 19 4 O 658.0 IS.TO $48.I1

1248.72 11.58 341.90 197.47 115.98 21 4 6 243.? 21.30 319,08

1132.52 7.45 331.19 195.29 119.00 21 38 6 132.5 IS.TO 309.48

111R.48 1.07 325.75 191.36 124,14 21 44 g 112,5 14.71 505,80

DIFFERENTIAL CORRECTIONS

TD[ -.1352 TRA -.522S TCS .4046 |AU ,1145

ROE -.4763 RRA .1459 RE3 .0274 FAU .06215

FOE -.2548 FRA .1824 FC3-2.5495 6SP 991

DOE .4951 ERA .5425 BE3 .4057 FSP 279

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .00

RP 206.96 LAP -1.65

LCL 259.44 VL 53.093 GAL

LOP 345.96 VP 25.103 GAP

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 641.9 SGR 629.! S63 205.4 ST 13.9 8R 29.9 83 g.9

RRT -.0790 RRF ,1222 RTF -,5029 CRT .5211 CRS -.9686 CST -,3848

S6B 1051,0 R23 -,0336 R13 .5086 LSA 32.3 HSA ll.? 8SA 1.9

861 845.1 $62 624.7 THA 172.51 ELI 30.9 £L2 11.5 ALF 74.11

FLIGHT TIN( 106.00 ARRIVAL DATE SEP 25 1971

RC ?3.950 GL -12.21

PLANETOCENTRIC CONIC

C3 20.340 YHL 4.510

LNCH AZHTH LNCH TIH(

SO.DO 13 25 1!

60.00 14 43 31

TO.DO 16 26 27

80,00 18 38 52

DO.DO 20 31 24

100.00 21 21 44

GP -3.39 ZAL $6.53 ZAP 159.84 [TS 189.50 ZAE 167.40 ETE 357.86 ZAC 95.50

DISTANCE 265.703 EARTH TO MARS

4.65 AZL 91.66 HCA 86.52 SMA 203.44 ECC .26823 INC 1.6568 Vl 29.332

15.35 AZP 90.10 TAL 22,44 TAP 198.96 RCA 149.48 APO 257.40 V2 26.462

ETC 279.28 LVI -16,?R

DLA -27.94 RAL 321.59 RAD 6643,0 VEL 11.847 aTH 6.86 VHP 6.643 DPA -17.74 RAP 330.19 [CC 1.3347

L-Z TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LON6

2559.29 -10.36 68.96 180.18 156.70 14 ? SO 1559.3 8.04 53.20

2350.91 -4.56 55.70 185.69 150.09 15 22 42 1350.9 11,49 37.69

2048.19 1.73 35.92 190.45 124.12 17 O 35 1048.2 15.55 15.90

1633.63 8.25 8.46 194.45 118.80 19 6 5 633.6 19.36 346.60

1206.19 12.84 339.40 196.83 115.42 21 11 31 206.2 22,22 316.$1

1108.10 8.25 329.83 194,45 118.80 21 40 12 108.1 19.36 307.9?

110.00 21 28 54 1095.01 1.73

DIFFERENTIAL CORRECTIONS

TOE -.1307 TRA -.5153 TC3 .4227 8AU .1151

ROE -.4711 RRA .1425 RCS ,0224 PAU .06544

FOE -.2763 FRA .1775 FC$-2.7858 66P 1014

BD[ ,4889 6RA .5348 BE3 .4233 PEP 303

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .OO LCL 258,44 VL 36,006 GAL

324.84 190.45 124.12 21 44 9 95.0 15.33 304.$2

HID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

86T 849.7 SGR 632.9 8G3 220.3 ST 13.9 SR 30.1 63 10,5

RRT -.0832 RRF .1312 RTF -,5025 CRT ,5151 CRS -.9723 CST -,3984

36B 1059,5 R23 -.0390 R13 .5090 LSA 32.7 USA 11.8 SSA 2.0

SGI 853.3 362 628.1 THA 172.22 EL! 31.1 EL2 11.5 ALF 74.48

FLIGHT TIME 108,00 ARRIVAL DATE 8[P 87 1971

DISTANCE 269.489 EARTH TO HAR8

4.64 AZL 91.64 HCA 87.79 SNA 2Ol,ET [CC .25398 INC 1.6363 Vl 29,332

APO 253.90 V2 26.454

[TC 279.27 LVI °16.85
RP 207,04 LAP -1.64

RC ?5.426 GL -12.24

PLANETOCENTRIC CONIC

CS 19.642 VHL 4.432

LNCH AZMTH LNCH TIME

50.00 13 24 S

SO,DO 14 42 51

70.00 18 29 37

80.00 IS 41 15

90.00 21 2 E

100.00 21 24 ?

LOP 347.23 VP 24.979 GAP 14.93 AZP 90.06 TAL 22,85 TAP 110.63 RCA 149.44

GP -3,49 ZAL 58,03 ZAP 158.54 ET8 189.|4 ZAE 167.64 (TE 358.R0 ZAC 95.40

DLA -23.1 $ RAL 321,05 RAD 6642.7 VEL 11. 818 PTH 6.84 VHP S,424 DPA -iT.S4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2544,85 -9.72 66.42 179,30 136,8! 14 6 3O 1548,?

2337.07 -3.95 55,04 184.80 130,14 15 21 48 153T.I

2031.87 2,36 35.07 189,57 124.06 17 0 29 I031.9

1810.34 i. DI ?.!5 193.84 118.59 19 8 5 SIO.3

!158,07 14.28 336.45 I96.33 114.67 21 El 22 IS6.1

1084.01 8.OI 328.52 193.64 116.58 21 42 12 84.0

RAP $30.19 ECC 1.3233

INJ 2 LAT INJ 2 LONG

8.ET 52.$S

12.08 37.00

15.69 14.90

19.98 545.14

23.24 312.98

19.98 306.51

tIO,OO 21 El 4 1078.$9 2.38 323.99 189.57 124.08 El 44 E

DIFFERENT IAL CORRECTIONS NID'COQRS[ EXECUTION ACCURACY

TD[ -.12S4 TRA -.$088 TC5 .458R lAD .1155 SGT 856.5 SGR 658.4 SG5 836.1

R0[ ".4681 RRA ,1591 RCS .9165 FAU ,06896 RRT ",Ol?l RRF .lADy RTF -._alS

FOE -,RiSe FRA .ZYll rC3-3.0314 lip 1030 8G6 lOiT.t R23 -.D445 R13 .5090

R0E .Ai3D IRA ,Sill BE3 ,4399 PIP 329 |GI 360.$ 362 831.1 THA I/I,18

LAUNCH DATE JUN 11 1971 PLIGHT TIME I10,00

HELIOCENTRIC CONIC DISTANCE 273,314

RL 151.88 LAL .OO LOL 2S9,44 VL 32,82| GAL 4,S4 AZL 91,82 HCA 89.0§ 8HA 200.05 [CC .25617

RP 2O?,IR LAP -I,i8 LOP 348,4R VP 24,882 GAP 14,§3 AZP 90.03 TAL _3.25 TAP 112,30 RCA 148.40

RC 76,R44 GL "12,R8 GP "3,60 2AL 55.|5 ZAP 15T.21 IT8 188,32 ZAE IS8,35 [TE 355,20 ZAC 93.31

PLANETOCENTRIC CONIC

C3 16.003 VHL 4.388 DLA "R8,$0 RAL 320.$3 RAO 6142,4 VEL |1.791 PTH R.81 VNP 6.215 OPA *IT.9T

LNCH A2MTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH INJ TZNE PO CST TIN

50.D0 13 22 54 2SS4.gl -R,14 67.gl 178.4G 136,90 14 5 9

&D.O0 14 42 7 2324.21 -3.39 34.42 183.95 130.18 15 20 51

70.00 16 26 40 2016.71 2.93 34,27 188.73 124.04 IT 0 17

80,00 18 43 30 1588.26 9.?3 5.gD I92.86 118.37 19 9 58

86.92 21 16 42 1094.12 IG.81 333.0? 196.37 113.10 21 34 56

100.00 21 EG 22 1062.73 9,73 32T,27 |92.86 1|8.37 2! 44 5

110.00 21 26 7 IDG3,52 R.g3 323.19 IS8.?3 124.04 21 43 50

OIFF[R[NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1225 TRA -.S013 TC3 .4839 BAU ,1153 SGT 861.7 SGR 639.? SG3 232.9

RDE -.4613 RRA .1359 RC3 .009? FAU ,OT2G5 RRT -,0922 RRF .1510 RTF -,4939

FDE -.3224 FRA .1654 PC3-3,3099 BSP 1041 $G8 1073.2 R23 -.0507 R13 .5074

BDE ,47?5 BRA .5194 BC3 ,4340 FSP 356 561 868.1 SG2 633.8 THA 171.52

?S.? 15.89 303.90

ORDIT OET[RMINATION ACCURACY

ST I$.S |R 30.3 SS II.t

CRT ,$U$$ CRI -,IT$_ Ell ",4011

LSA 33.0 M8A 11.8 ISA R,O

ELI 31.2 [LR II,S ALF 74.84

ARRIVAL DATE lip ES IITI

EARTH TO MARS

INC 1.816T VI 28.332

APO 250.?0 Vt 2R.444

[TC 278.25 LVl *ID,54

RAP 330.1G ECC I.SIEY

INJ 2 LAT INJ 2 LONG

1534.9 9.25 52.15

1324,2 IR,63 36.35

IOI6. T 16.42 14.12

588.3 20.55 543,T5

94.1 24,89 308.g5

62.7 20.SS 305.i2

63.5 16.42 303.03

(_RDIT DETERMINATION ACCURACY

ST 13.8 SR 30.5 85 11.8

CRT .4g84 CRS -.g777 CST -.416g

LSA 33.4 MSA 11.8 8SA 2.1

ELI 31.4 EL2 11.6 ALF 75.17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

RL 151.|S LAL .00

RP _07.21 LAP -!.$0

RC ?8.502 GL -IE.25

PLANETOCENTR|C CONIC

C3 15.418 VHL 4,292

LNCH AZNTH LNCH TIME

50.00 13 21 44

80.00 14 41 19

?0.00 16 26 36

80.00 18 45 35

86.73 20 56 22

100.00 21 28 27

110.00 21 26 3

FLIGHT T|NE 112.00 ARRIVAL DATE OCT I |971

O|$TANC[ ZT?.IT5 EARTH TO MAR|

LOt,. 259.44 VL 32.850 GAL 4.63 AZL 91.60 HCA SO.31 8HA 198.57 [CC .|4?7| IMC 1.5953 Vl 2B.33R

LOP 34g.76 VP 24.750 GAP J4.13 AZP 8|.99 TAL 23.$3 TAP 113.95 RCA 149.36 APO 24T.TT V2 28.433

GP -3.71 ZAL 55.0| ZAP 155.85 ET8 t89.52 ZAE t88.93 ET[ 353.|0 ZAC 95.22 ETC 279.23 LVI "1S.41

DLA -28.45 RAL 320.03 RAD 6642.1 VEL 11.786 PTH 6.79 VHP 6.014 DPA -19.10 RAP 330.11 ECC 1.3031

L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2524.04 -8.90 01.44 IT?.GS 136.98 |4 3 48 1524.0 9.79 51.|S

2312.32 -2.97 53.85 183.13 130.22 15 19 52 1312.3 13.13 35.75

2002.70 3.47 33.54 !$T,92 124.00 16 59 59 1002.7 16.90 13.31

1567.50 10.40 4.72 192.12 118.15 19 11 42 567.5 21.08 342.44

1146.14 17.10 337.00 195.42 113.09 2| 15 29 149.| 25.14 312.82

1041.97 10.40 328.09 I92.12 118.15 21 45 49 42.0 2[.08 303.81

1049.52 3.47 322.46 187.92 124.00 21 43 32 49.5 16.90 302.23

DIFFERENTIAL CORRECTIONS

TOE -.1190 TRA -.4946 TC3 .4663 BAU .1149

RDE -.4571 RRA .1329 RC3 .0019 FAU .07659

FDE -.3471 FRA .1588 FC3-3.5999 8SP 1047

ROE .4724 BRA .5121 BC3 .4663 FSP 386

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 885.8 SGR 642.9 SG3 270.8 ST 13.8 SR 30.7 S| 12.4

RRT ".0999 RRF .[920 RTF -.4955 CRT .4923 CR3 %9795 CST -.4261

9GB 1078.3 R23 -.0575 R13 .5053 LSA 33.8 HSA 11.8 $SA 2.2

$GI 870.| SG2 639.2 THA [71.11 EL1 31.5 ELI 11.T ALF 75.47

LAUNCH DATE JUN 11 1971 FLIGHT TIN( 114.00 ARRIVAL DATE OCT 3 19T1

HELIOCENTRIC CONIC

RL 151.89 LAL .00

RP 207.31 LAP -1.57

RC 80.098 GL -12.26

PLANETOCENTRIC CONIC

C3 17.880 VHL 4.228

LNCH AZNTH LNCH TIME

50.00 13 20 33

80.00 14 40 29

70.00 16 26 24

80.00 18 47 27

85.63 20 45 18

100.00 21 30 19

110.00 21 25 51

D|FFERENTIAL CORRECTIONS

TDE -.1160 TRA -.4882 TC3 .4759 BAU .1139

ROE -.4529 RRA .1300 RC3 -.0068 FAU .08073

FDE -.3724 FRA .1513 FC3-3.9098 BSP [051

BOG .4875 8RA .5052 0C3 .4759 FSP 417

DISTANCE 281.068 EARTH TO MARS

LOL 259.44 VL 32.780 GAL 4.S2 AZL 91.57 HCA 91.57 |HA 197.21 ECC .24279 INC 1.5748 Vl 29.332

LOP 351.02 VP 24.645 GAP 13.75 AZP 99.9S TAL 24.00 TAP 115.|9 RCA 149.33 APO 245.09 V2 26.422

GP -3.82 ZAL 54.65 ZAP 154.47 ET3 188.a4 ZAE 169.56 ET[ 351.79 ZAC 95.12 ETC 279.21 LVI -16.27

DLA -28.59 RAL 319.55 RAD 6641.9 VEL 11.743 PTH 6.77 VHP 5.821 DPA -18.25 RAP 330.02 £CC 1.2943

L-] TIME IN[ LAT IN[ LONG IN[ RT ASC IN[ AZHTH IN[ TIME PO CST TIN IN[ 2 LAT IN[ 2 LONG

2514.01 -8.10 67.02 176.89 137.05 14 2 27 1514.0 10.29 51.25

2301.39 -2.39 53.33 182.35 130.24 15 18 50 1301.4 13.59 35.20

1989.86 3.96 32.97 187.14 123.95 16 59 34 989.9 17.34 12.58

1548.16 11.02 3.62 [91.41 117.93 19 13 15 548.2 21.56 341.20

1168.82 17.36 338.78 194.52 113.08 21 4 47 168.8 25.37 314.55

1022.64 11.02 324.99 191.41 117.93 21 47 21 22.6 21.56 302.57

1036.68 3.96 321.79 187.14 123.95 21 43 7 36.7 17.34 301.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 868.5 |DR 645.6 SG3 289.8 ST 13.8 SR 30.8 S| 13.1

RRT -.1016 RRF .1739 RTF -.4902 CRT .4876 DR| -.9808 CST -.4353

SGB 1092.2 R23 ".0651 R13 .5016 LSA 34.1 HSA 11.8 SSA 2.3

SGI 873,8 SG2 638.4 THA /70.67 EL1 31.7 EL2 11.7 ALF 75.72

LAUNCH DATE JUN 11 1971 FLIGHT TINE 116,00 ARRIVAL DATE OCT 5 1971

HELIOCENTRIC CCNIC DISTANCE 284.990 EARTH TO MAR|

RL 151.89 LAL .DO LOL 259.44 VL 32.714 GAL 4.61AZL 91.55 HCA 92,83 SNA 195.99 ECC .23816 INC 1.5544 Vl 29.332

RP 207.42 LAP -1.55 LOP 352.28 VP 24.544 GAP 13.37 AZP 89,92 TAL 24.36 TAP 117.19 RCA 149.29 APO 242.63 V2 26.409

RE 81.730 GL -12.25 GP -3.94 ZAL 54.23 ZAP 153.05 ETS 187.96 ZA[ 170.25 ET£ 349.59 ZAC 95.03 ETC 279.10 LV! -16.12

PLANETOCENTRIC CONIC

C3 17.386 VHL 4.170 DLA -28.71 RAL 319.09 RAO 6641.6 VEL 11.723 PTH 8.?5 VHP S.637 DPA -18.42 RAP 329.91 ECC 1.2861

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A9C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 19 22 2504.81 -T.64 66.62 176.16 137.11 14 1 7 1504.8 10.74 50.05

80.00 14 39 35 2291.40 -1.9§ 52.85 181.61 130.26 15 17 47 1291.4 14.01 34.69

70.00 IS 26 5 1978,17 4.40 32.26 I06.40 123.90 19 59 3 978.2 17.73 11.90

80.00 18 49 4 1530.39 11.58 2.|0 190.72 117.7! 19 i4 34 530.4 21.99 340.05

84.86 20 37 8 1102.77 17.60 339.91 193.67 113.05 2_ 56 51 182.8 23.58 315.63

Ioo.oo 21 31 55 1004.89 11.50 323.97 190.72 llT.?l 21 48 40 4.9 21.99 301.43

IlO.O0 21 25 32 1024.99 4,40 321.17 186.40 123.90 21 42 37 25.0 1T.73 500.82

DIFFERENTIAL CCNRECTION| MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.!135 TRA -.4821TC3 .4821 6AU .1121 |ST 869,7 |DR |46.3 383 309.| ST 13.8 3R 31.0 SS 13.T

ROE -.4489 RRA .1272 RC3 -,01|7 FAU .08500 flRT -.1092 flRF .1060 flTF -._30 CRT .4843 (R| -._81_ (|| -.4451

FOE -.3989 FRA .1435 FC3-4.2374 83P 1047 |GO 1094,8 R23 -,0739 RI3 .4961 LSA 34.5 NSk 11.8 5SA 2.3

EGG .4S30 ERA .4969 0C3 .4824 FSP 450 981 875.| $G2 640.3 THA 170.20 ELI 3I.S ELI 11,7 ALF 75.90

LAUNCH DATE JUN 11 1971 FJ.|GHT TIME 118.00 ARRIVAL DATE OCT ? 1975

HELIOCENTRIC CONIC DISTANCE 268.939 EARTH TO MARS

RL 151.89 LAL .00 LOL 259.44 VL 32.954 GAL 4,61AZL 91.53 HCA |4.09 |HA 194.82 ECC .23386 INC 1.5339 Vl 29.332

RP 20?.54 LAP -1.53 LOP 353.54 VP 24.449 GAP 1_.01AZP 89.8g TAL 24.69 TAP 118,70 RCA [49.26 APO 240.38 V2 26,395

RC S3.3gR GL -12.23 GP -4.06 ZAL 53.94 ZAP t51.60 ETS 107.74 ZAE 171.00 ETE 346.97 ZAC 94.94 ETC 279.14 LVi -15.96

PLANETOCENTRIC CONIC

C3 16.930 VHL 4.115 OLA -28.80 RAL 510.|5 RAG 6641.4 VEL 11.703 PTH 6.74 VHP 5.480 DPA -18.60 RAP 329.T8 ECC !.2785

LNCH AZMTH LNCH TIME L-! TIME INJ LAT |NJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 13 18 !0 249R.40 -T.22 $6.27 175.47 137.16 13 59 47 1496.4 11.16 50.49

60.00 14 38 39 2282.32 "1,55 52.42 180.90 [30.29 15 16 41 1282.3 14.40 34.23

?O.OO 16 25 38 1957.64 4.80 31.70 185.69 123.86 16 58 25 967.6 18.09 11.29

80.00 18 50 22 1514.31 12.09 1.68 ]90.05 117.51 19 15 3? 514.3 22.38 339.02

84.29 20 30 44 1191.71 IT.82 340,87 192.86 113,01 20 50 36 191.T 25.76 316.33

100.00 21 33 14 62?6.82 12.09 300,96 190.06 117.51 23 17 $1 5278.8 22.38 2T8.30

110.00 21 25 5 1014,46 4.80 320.62 185.69 123,88 21 41 $9 14.5 18.09 300.21

OIFFERENTIAL CCRRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.1117 TRA -.4764 TC3 .4842 6AU .1099 SGT 869.5 SGR 630,9 SG3 330.6 ST 13.8 SR 31.1SS 14.3

NOR -,4450 RRA ,1243 RC3 -.02?6 FAU .08968 RRT -.1103 RRF .1992 RTF -.4732 CRT .4834 DR| -.9826 CST -.4558

FOE -.4262 FRA .1354 FC3-4.5857 6SP [041 $GB 1096.1 R23 -.0942 RI3 ,48RG LSA 34.9 NSA 11.$ SSA 2,4

BOE .4588 BRA .4924 6C3 .4850 FSP 496 SG! 978.0 SG2 642.[ THA 189.71 EL1 31.9 EL2 11,8 ALF 75,99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAU_ICM DATE Jl_ 11 IRTI

MELIO¢EHTMIC CONIC

RL 162.89 LAL o00

mP 207,91 LAP -1.5!

RC IS.S04 6L -It,IS

PLANETO¢ENTMIC CONIC

C3 16.509 VNL 4.093

LNCN AZNTH LNCH TIME

SO.DO 13 16 59

60.00 14 37 40

?O.O0 19 26 4

80.00 19 51 20

83.86 20 25 57

lOG.DO 21 34 12

liD.D0 21 24 $1

FLIGMT TIRE |80.00 ARRIVAL DATE OCT 9 19T1

DISTANCE 19|,D|| EARTH TO NAIl

LOL |$9.44 VL S|,SBT 6AL 4,I0 IZL 8|,51 MCA DO.SO DNA |13.?I [CC .22188 INC 1,5164 Vl 29,$$8

LOP 314,80 VP |4,358 GAP 12,65 AZP 19.16 TAL 26,00 TAP ltO.Si MCA I4R,E3 APO 268.32 VE 2lolls

GP -4,IS ElL §3,48 ZAP IS0,13 ET8 187,$2 ZA[ |?|,?R (TE 343,73 ZAC D4,RS [TC RT9,1O LVI -15.78

DLA -18.89 RAL 318,65 MAD M4|.2 VEL ||,DIS PTM 6,72 VMP $,291 DPA -tI,lO RAP 329.61 [CC 1.2717

L-I TIRE IMJ LAT INJ LONG IMJ RT A$C IMJ AZMTM IMJ TIN( PO ¢IT TIN INJ E LAT INJ 2 LONG

2486.T6 -I,84 65,94 174.81 /37,20 13 58 26 1488.8 11.54 SO.IS

2274.13 °1.19 $2.03 180.23 130,29 15 lS 34 12T4.1 14.74 33,81

1958,E4 5,16 31.21 185o01 123.81 16 57 43 958,2 10.40 10,?4

1SOO,OT 12.53 .86 189.46 117,32 19 16 21 500.1 22.71 $SI.lO

1197.15 18.02 341.16 192,09 112,96 20 43 35 197,2 23,96 $I9.?Y

6262.58 12.53 300.13 189.42 117.52 23 II 35 5262.6 22.71 27T.3?

lOGS,OR 5.16 320.18 185.01 125.81 21 41 10 S.| 18.40 299.86

DIFFERENTIAL CORRECTIONS

TDE -.1107 TRA -.4711TC3 .4821 |AU .1068

ROE -.4413 RRA .1219 RC3 -.0597 FAU .09451

FOE -.4539 FRA .1264 FC3-4.9561BlP 1031

ROE .4550 ERA .4866 RC3 .4837 F|P $23

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT R68.0 6DR GS3,3 6G3 352.8 IT 13,8 3R 3_,3 88 15.0

RRT -.1156 RRF .2130 RTF -.4606 CRT ,4849 CR6 -,9831 CIT -.46R1

668 1086.4 R23 -.0964 RI3 .4783 LSA 35.3 MSA ll,I 6SA 2.5

66| 875.0 SG2 643.9 THA 169.24 ELI 32.1 EL2 !1.9 ALF ?S.RA

LAUNCH DATE JUN 11 1971 FLIGHT TIN( 122.00

H(LIOCENTRIC C(_lIC

RL 151.89 LAL .DO

RP 207.80 LAP "1.48

RC 86.843 GL -12.15

PLANETOCENTMIC CONIC

C3 /6.120 VHL 4.015

LNCN AZMTN LNCH TIME

SO.DO 13 15 49

60.00 14 36 39

?O.OO 16 24 23

80.00 18 51 55

83.54 20 21 38

100,00 21 34 47

liD.DO 21 23 49

DISTANCE 296.907

LOL 259.44 VL 32.$45 GAL 4.59 AZL 91*49 MCA 96.61SNA

LOP 356.05 VP 64.271 GAP 12.30 AZP 89.83 TAL 25.50 TAP

GP -4.32 ZAL 55.14 ZAP 148.62 ITS 187.30 ZAE 172.61 ETE

ARRIVAL DATE OCT 11 1971

EARTH TO MAR8

192.82 ECC ,22618 IMC 1.4928 VI 29.332

121.91 RCA 149.21 APO 236.43 V2 26,365

339.63 ZAC 94.73 ETC 2?9.05 LVI -15.59

DLA -26.95 RAL 317.86 RAD 6641.1 VEL 11.669 PTH 6.71 VHP 5.129 OPA -19.01 RAP 329.40 [CC 1.2653

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TINE PO COT TIN INJ 2 LAT INJ 2 LONG

2481.86 -6.49 65.69 174.20 137.24 13 S? II 1481.9 11.88 49.85

2266.80 -.8T 51.68 179.59 130.29 15 14 26 1266.8 IS.OS 33.43

1949.96 5.47 30.77 184.57 123.77 16 56 53 950.0 18.67 10,26

1487.81 IE.92 .15 188.80 1|7.19 19 16 43 487.8 22.99 39?,29

1199,81 18.21 341.44 191.56 112.90 20 41 35 199.8 26.06 317.01

6250.32 12,92 299.42 188.80 117.15 23 18 57 5250.3 22.99 276.5?

0284.82 S.47 297.60 184.57 123.77 23 8 34 5284.8 18.67 277.08

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1100 TIM -.4662 TC3 .4761 BAU .1032 8GT 865.4 S6R 653.7 663 376,2

ROE -.4377 RRA .1194 RC3 -.0530 FAU .09960 RRT ".1169 RRF .2281 RTF -.4458

FOE -.4834 FRA .1|?8 FC3-5.3490 BOP IOID 6GB 1005.8 R23 -.1102 RI3 .4669

80[ .4513 ERA .4813 RC3 ,479| FOP $63 861 073.0 662 649.5 THA 168.71

LAUNCH DATE JUN 11 1971 FLIGHT TINE 124.00

HELIOCENTRIC CCNIC DISTANCE 300.923

RL 151.99 LAL .00 LOL 259.44 VL 32.497 GAL 4.50 AZL gl.IT HCA 9?.86 8HA

NP 207.94 LAP -|.46 LOP 397.31VP 24.108 GAP 11,96 AZP 89.80 TAL 23.57 TAP

RC 89.819 GL -12.10 4P -4.46 ZAL $2.82 ZAP 147.07 ITS 187.09 ZA[ 173.44 ETE

PLANETOCENTRIC CONIC

C3 15.759 VHL 3.970 OLA -28.99 RAL 31?.51 MAD 6640.9 VEL II.6S3 PTH 6.69 VHP

LNCH AZNTN LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME

SO.OD 13 14 39 6475.t8 -6,18 83.39 173.62 IS7.27 13 55 55

90.00 14 35 36 E260,31 -.98 SI,37 178.99 13O.3O 15 13 17

TO,D0 !$ 23 34 1942.78 5,74 30.$9 183.76 123.78 16 58 57

9D.OO IA 92 3 1477.94 13,23 359.56 180.20 117.01 19 16 41

R3.33 ZO 1| 24 1200.$7 10.37 341.55 190.68 112,84 20 SO El

tOO,DO E! 34 $5 8240.ll 13.28 290.88 IOO.EO 117.01 ES 18 S!

IlO.OO 2! 63 8 I27?.I4 5.74 297.22 _83.76 123,73 ES ? 38

8IFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TO[ -.1102 TNA -.4919 TCS ,4147 DAU .098R SET 861.4 SIR 15S.O SGS 400.8

ROt -.4348 IRA .1171 SOS -.OTTO FAU .10490 RRT -.ills RRF *E4Si RTF -,_;7E

FOE -,lIES FRA ,1083 FC3-S,TR31 DiP 99| 848 1084.0 R96 -.1914 RIO .4|19

ROE ,4410 ERA .4764 IC3 ,41St FOP |0| 861 dlI.5 349 647.3 TflA 1$t,99

LAUNCH DATE JUN 11 1971 FLIIHT TIN[ 196.00

MELIO¢EMTRI¢ CONIC DISTANCE 304.OIl

RL 111,96 LAL °DO LOL 89|,44 VL 39,4|8 6AL 4.ST AZL 91.45 NCk 99.18 IMA

RP |O9.OI LAP -1,46 LOP 338,$6 VP 24.100 SAP 11,I4 AZP MR,IT TAL 95,86 TAP

RC iO,4|I 6L -1E.O4 4P -4,60 ZAL St. S4 ZAP 146,|0 ITS 186.09 ZA[ IT4,2S IT[

PLANETOCENTR|C CONIC

C3 15.483 VNL 3,617 OLA "El,DE RAL 317,19 RiO llIO,? V[L 1|,639 PTfl 6,68 VHP 4,JR? OPA 019.48

LNCM AZMTH LNCN TIME L-! TIN[ IMJ LAT INJ LON4 INJ RT ARC |NJ AZMTM INJ TIME PO CIT TIM

SO.G0 13 13 30 9470.18 -S.JI IS.IS 173.08 137.30 13 54 41 1470.2

60.00 14 34 36 9294,69 -,33 31.10 178.43 130.SD IS 12 ? 1254.1

?0.00 16 22 39 1939.8T 5.97 30.07 183.18 123.69 16 54 $5 936.7

9O.DD 1O 51 43 1499.69 13.49 359.09 187.62 116.90 |9 16 13 469.6

83.20 20 16 S I198.00 16.51 341.50 190.04 112.76 20 36 4 198.8

lO0.OO tl 34 38 IE32.1I 13.48 298.3? 18T.62 116.g0 E3 18 2T 5232.2

110.00 21 22 9 1271.S$ S.ST 296,90 183.18 128.69 23 6 36 S2TI.S

DIFFERENTIAL CORMECTION8 MID'COURSE EXECUTION ACCURACY

TDE -,IIID TRA -.45?6 TCS .4483 BAU .0940 66T 856,1 6DR 660.3 865 426.4

RDE -.4306 NRA .1149 RCS -.0833 FAU .11044 RRT -.1196 RRF *2600 RTF -.4032

FD[ -.$421 FRA .0990 FC3-6.1993 BIF 968 IGB 1081.2 R23 ".1451 Rl3 .4342

DOE ,4449 BRA .4719 8C3 ,4539 FRP 649 IGl 064.6 $62 64g.1 THA 167,76

ORBIT DETERMINATION ACCURACY

6T IS.g 3R $1.4 86 15.9

CRT .48?2 CR6 -.g834 CIT -.4601

LEA 39.? NSA IS*9 $8A 2.S

EL1 32.E EL2 ll.8 ALF FS.93

ARRIVAL DATE OCT 13 1971

EARTH TO NAIl

lgl.g4 ECC .92276 INC 1.4722 Vl E9.332

123.43 RCA 149.18 APO 234.70 V2 26.349

354.26 ZAC 94.66 ETC E?8.gg LVI "15.39

4.973 DPA -19,24 RAP 329.1T ECC 1.2393

PO CIT TIN INJ 2 LAT INJ 2 LONG

14T5.? 12.18 49.S$

1260.3 IS,32 33.10

949.8 18.gl 9.94

4?7,6 23.26 336.13

900,4 26.18 $17.08

$240,1 93.26 973.90

1277.6 18.91 279.88

OROIT DETERMINATION ACCURACY

IT 13,9 8R 31.5 IS 18.E

CRT .49Z$ CR| -,9856 CIV **4R41

LIA $6.1MIA 11.9 88A 9.9

ELI 39,S EL9 ll,8 ALF Tl,?4

ARRIVAL DATE OCT IS 19?1

[ARTM TO NAR8

191,13 [CC .919|9 INC 1.4514 Vl 99. SS2

194,94 RCA 149.16 APO E3S,II V9 28,352

32T.04 ZAC 44.IT [TC 271.93 LVI "lS.ll

RAP 326,R0 [CC I,ESSR

INJ 2 LAT INJ E LONG

12.43 49.3A

IS.Sl 32.80

19.11 g.49

23.40 $36.10

26.26 319.99

93.40 275.37

19.11 2?6.30

ORRIT DETERNINATION ACCURACY

8T 14.0 8R 31.6 88 16,A

CRT .$000 CR8 -.g836 ClT -.S092

LEA 36.4 MRA !1.9 88A 2.?

ELI 32.5 EL2 11.8 ALF ?S.50

1881



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

tAUMCN OATE JUN 11 1871

NELIOCEMTRIC CONIC

RL 191.69 LAL .OD

RP 201.24 LAP -I.41

RC g2.859 GL -11.98

PLANETOCENTRIC CONIC

C3 15.111 VHL 3°887

LNCH AZMTH LNCH TIME

50.00 13 12 23

60.00 14 33 26

70.00 16 21 36

80.00 18 50 55

63.15 20 14 31

100.00 21 53 47

110.00 21 21 2

FLIGHT TII_ 128.00 ARRIVAL DATE OCT 17 1971

DISTANCE 309.010 EARTH TO MARS

LO_ 858,44 VL 32.410 GAL 4.55 AZL 91.43 HCA 100.37 8HA 180.40 ECC .21669 INC 1.4306 Vt 29.332

LOP 359.81 VP 24.033 GAP !!.51 AZP 88.74 TAL 26.0$ TAP 128.41 RCA 149.15 APO 231.85 V2 26.313

GP -4.75 ZAL 52.28 2AP 143.89 ET9 186.69 ZAE 175.00 ETE 317.11 ZAC 94.48 EYC 278.86 LV1 -14.95,

DLA -29.03 RAL 316.89 RAD 6640.6 VEL 11.626 PTH 8.61

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH

2465.34 -9,67 64,95 172.57 137.52

2248.70 -.11 50.86 117.90 130.30

1931.58 6.16 29.80 182.63 123.66

1463.80 13.66 358.75 187.06 116.81

1195.45 18.64 341.31 189.44 112.67

6226.32 13.66 298.03 187.08 116.81

6266.44 6.16 296.63 182.63 123.66

VHP 4.686 DPA -19.74 RAP 328.60 ECC 1.2487

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 53 28 1465.3 |2.69 49.13

IS 10 56 1249.7 15.76 32.55

16 55 47 931.6 19.28 9.10

19 15 19 463.8 23.53 335.71

20 34 26 195.5 26.36 316.76

23 17 33 5226.3 23.53 274.99

23 5 29 5266.4 19.25 276.00

DIFFERENT IAL CCRRECTION8

TDE -.1050 TRA -.4464 TC3 .4458 BAU .0924

RDE -.4279 RRA .1123 RC3 -.1014 FAU .11661

FOE -.5811 FRA .0810 FC3-6.6807 BSP 848

BDE .4406 BRA .4603 BC3 .4572 FSP 688

RID-COURSE EXECUTION ACCURACY

8GT 842.9 3GR 683.2 3G3 455.0

RRT -.1292 RRF .2793 RTF -.3989

8GB 1072.5 R23 -.[SlO RI3 .4348

SGI 853.5 SG2 649.4 THA 165.95

LAUNCH DATE JUN 11 1971 FLIGHT TIME 130.00

HELIOCENTRIC CCNIC

RL 151.89 LAL .00

RP 208.41 LAP -I.38

RC 94.128 GL -11.90

PLANETCK;[NTRIC CONIC

C3 14.819 VHL 3.849

LNCH AZNTH LNCH TIME

50.00 13 11 17

60.00 14 32 20

70.00 16 20 27

80.00 18 49 37

83.18 20 13 44

100.00 21 32 29

1t0.00 21 19 54

DISTANCE 313.077

LOL 259.44 VL 32.3T2 GAL 4.54 AZL 91.41HCA 101.62

LOP 1.06 VP 23.960 GAP 11.00 AZP 89.72 TAL 26.25

GP -4.90 ZAL 52.05 ZAP 142.24 ET9 186.48 ZAE [75.58

DLA -29.02 RAL 316.63 RAD 6640.4 VEL 11.613 PTH 6.65

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

2461,14 -5.46 64,7T 172.10 137.34

2245.55 .07 50.66 177.41 130.30

1927.54 6.32 29.39 182.11 123.63

/460.26 13.77 358.35 186.51 116.76

1190.24 18.75 340.97 108.89 112.57

6222.77 13.77 297.82 106.51 116.76

6262,40 6.32 296.41 182.11 123.63

O_81T DETERMINATION ACCURACY

ST 13.T SR 31.7 SS 17.6

CRT .4886 CRS ".9837 CST -.5097

LSA 36.8 MSA 11.7 SSA 2.7

ELI 32.5 EL2 11.7 ALF 76.26

ARRIVAL DATE OCT 19 1971

EARTH TO MARS

SHA 189.72 ECC .21394 INC 1.4096 Vl 29.332

TAP 127.88 RCA 149.13 APO 230.31 V2 26.294

ETE 303.56 ZAC 94.39 ETC 278.78 LVi -14.71

VHP 4.551 DPA -20.02 RAP 328.27 ECC !.2439

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 52 19 1461.l 12.90 48.94

13 9 45 1245.6 15.93 32.33

16 32 35 927.5 19.41 8.94

19 13 5T 460.3 23.01 335.48

20 33 34 190.2 26.42 316.39

23 16 11 5222.8 23.61 274.76

23 4 16 3262.4 19.41 275.76

DIFFERENTIAL CCRRECTION8

TOE -.1104 TRA -.4465 TC3 .4091 BAU .0844

ROE -.4244 RRA .t105 RC3 -.1193 FAU .12247

FDE -.6091 FRA .0748 FC3-7,1548 8SP 853

BOE .4385 6RA .4600 DC3 .4262 FSP 739

HID-COURSE EXECUTION ACCURACY

SGT 839.0 SGR 665.5 SG3 482.5

RRT -.1219 RRF .2967 RTF -.3592

SGB 1070.9 R23 -.1839 R13 .4002

SGI 848.9 SG2 652.8 THA 166.23

ORBIT DETERMINATION ACCURACY

ST 14.1 SR 31.7 SS 18.1

CRT .5098 CR8 -.9835 CST -.5349

LSA 37.2 NSA 11.8 SSA 2.8

ELI 32.6 EL2 11.6 ALF 75.32

LAUNCH DATE JUN !1 1971 FRIGHT TIME 132.00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .OO LOL 259.44 VL

RP 208.58 LAP -t.35 LOP 2.31 VP

RC 96.027 GL -11.82 GP -3.06 ZAL

PLANETOCENTRIC CONIC

C3 14.545 VHL 3.814

LNCH AZNTH LNCH TIME

50.00 13 10 14

60.00 14 31 13

70.00 16 19 12

OO.OO 18 47 51

83.29 20 13 40

100.00 21 30 43

I/_U.O0 21 18 3g

DIFFERENTIAL CCI_RECTIONS

TOE -.1154 TRA -.4459 TC3 .3889 8AU .0786

ROE -.4210 RRA .108Y RE3 -.13ST FAU .|2655

FOE ".6366 FRA .0688 FC3"7.6514 83P 836

6DE .4365 DRA .4389 8C3 .3940 FSP 791

DISTANCE 317.155

32.337 GAL 4.52 AZL 91.39 HCA 102.86

23.891 GAP 10.70 AZP 89.69 TAt 26.43

51.85 ZAP 140,57 ET$ 186.30 ZAE 175.87

EARTH TO MAR8

SMA 189.11ECC .21143 INC 1.3884 Vl 29.332

TAP 129.29 RCA 149.12 APO 229.09 V2 26.274

(T[ 286.29 ZAC 94.30 [TC 278.70 LVI -14.48

DLA -29.00 RAL 316.39 RAD 6640.3 VEL 11.602 PTH 6.64 VHP 4.423 DFA -20.31 RAP 327.90 ECC 1.2394

L-I TINS INJ tAT INJ LONG INJ RT A3C INJ AZMTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2457.55 -5.28 64.62 171.67 137.35 13 51 ll 1457.5 13.07 48.78

2242.12 .22 50.50 176.95 130.30 15 8 35 1242.1 16.07 32.15

1924.48 8.43 29.43 181.62 123.62 16 51 17 924.5 _9.51 8.76

t458.84 13.81 358,46 103.98 116.74 19 12 10 458,8 23.64 335.39

1183.31 10.84 340.50 188.37 112.46 20 53 23 183.3 26.46 315.89

6221.35 13.81 297.74 185.98 116.74 23 14 24 5221.3 23.64 274.66

6259.34 6.43 296.25 181.62 123.62 23 2 58 5259.3 19.51 275.58

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 834.] 3GR 667.9 $G3 311.1 ST 14.4 3R 31.7 SS 16.6

RRT -.1132 RRF .3149 flTF -._,75 CRT .5293 CR3 -._815 C|T -.$STS

388 1068.5 R23 -.2182 R13 .3634 LSA 37.6 NSA 1].9 SSA 2.9

SGI 843.1 382 656.5 THA 166.60 ELi 32.8 EL2 11.8 ALF 74.42

LAUNCH DATE JUN 11 1971 F_IGHT TIME 134.00 ARRIVAL DATE OCT 23 1971

HELIO£ENTRIC CONIC

RL 151.89 LAL .00

RP 208.78 LAP -1.33

RC 97.935 GL -11.73

PtANETOCENTRIC CONIC

C3 14.289 VHL 3.780

LNCH AZMTH LNCH TIME

50.00 13 9 12

60.00 14 30 5

70.00 16 17 52

80.00 18 45 39

83.48 20 14 25

100.00 21 28 31

110.00 21 17 18

DIFFERENTIAL CORRECTIONS

TOE -.1203 TRA -.4448 TC3 .3239 OAU .0690

ROE -.4176 RRA .1070 RC3 -.1595 FAU .13492

FOE -.6652 FRA .0620 FC3-8.1745 BSP 807

BDE .4346 ORA .4579 BC3 .361D FSP 846

DISTANCE 321.235

LOL 259.44 VL 32.304 GAL 4.Si AZL 91.37 HCA 104.11

LOP 3.56 VP 23.824 GAP 10.40 AZP 89.67 TAL 26.58

GP -5,22 ZAL 51,68 ZAP 138.86 ET3 186.11 ZAE 175.76

EARTH TO MARS

3MA 188.54 ECC .20911 INC 1.3671 Vl 29.332

TAP 130.69 RCA 149.12 APO 227.97 V2 26.254

ETE 267.41ZAC 94.21 ETC 278.60 LVI -14,19

DLA -28.96 RAL 316.19 RAD 6640.2 VEL 11.591PTH 6.63 VHP 4.302 DPA -20.62 RAP 327.49 ECC 1.2552

L-I TINE INJ LAT |NJ tONG INJ RT A$C INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

2454.53 -9.12 64.50 i71.27 137.37 13 50 7 1434.5 13.22 48.65

223g.39 .34 50.37 1_6.52 130.30 15 7 24 1239.4 16.19 32.01

1922.36 6.51 29.32 181.16 123,60 18 4g $4 g22.4 19.58 8.83

1459.41 13.?g 338.50 ]85.46 116.75 19 9 59 459.4 23.63 335.42

1174.36 18.g2 339.89 J87.gD 112.34 20 33 59 174.4 26.48 315.24

6221.92 13.?g 2g7,7T 183.46 116.75 23 12 13 5221.9 23.63 274.70

625?.22 6.51 296.14 181.16 123,60 23 1 36 5257.2 19.58 275.45

RID .COURSE EXECUTION ACCURACY ORBIT DETERMINATIOn' ACCURACY

SGT 823.9 $GR 6T0.5 $83 541.1 ST 14.7 SR 31.8 SS 19.1

RRT -.1024 RRF .3342 RTF -.272[ CRT .5479 CR$ -.9930 CST -.5?94

SGB 1066,1 R23 -.2550 R13 .3222 LSA 37.g NSA 11.9 3SA 2.9

SGI 836,6 882 660.8 THA 167.19 EL1 32.9 EL2 11.g ALF 73.55

1939



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN II I|TI

HELIO(EHTIIC C{lilE

RL 131.89 LAL .00

RP |Ol.14 LAP -1.30

RC 99,910 GL -I1.13

PLANETOCENTtIC CONIC

C3 14.048 VHL 3.748

LNCH AZNTH LNCH TIHE

SO,DO 13 8 12

60.00 14 28 56

70.00 19 16 2l

80.00 18 43 5

83.76 20 15 58

!00.00 21 25 57

110.00 21 15 83

FLIGHT TIN( 131,00 AIIIVAL DATE OCT IS li?I

OIITAK[ 3||,59E EARTH TO NAil

L_ lll,ii VL )t.tT9 GAL 4.49 4ZL 91.35 HCA tO|.$S ink 108.03 [CC ,lOllS INC 1.lASS Vl 89.39E

LOP 4.80 VP 25.Tl0 GAP lO,IE AZP 89.14 TAb 21.71 TAP 132.0D ICA 149.12 4PO 226.95 VE El.DAD

GP -S.38 ZAL 51.14 ZAP I37.12 [T8 193,92 ZA[ ITS.El IT[ 250.45 ZAC 94.12 [TC 2?8.50 LVI -13,91

OLA -El.90 HAL $16,02 HAD 6640.| VEL 11.581 PTH S,6t VMP 4.186 DPA -20,14 RAP $2T.OS ECC 1.2612

L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIN[ PO CST TIM INJ 2 LAT INJ E LONG

2492,08 -S,O0 G4,$g ITO,il 137.38 15 49 5 1452,1 13.34 48°14

2237.52 .43 50.27 IT6.15 130.30 15 6 13 1237.5 16.E? 31o90

1921.15 I.S6 29.25 180.74 123.59 16 48 27 921.1 19.92 8.36

1411,81 13.72 358.64 184.97 116.78 19 7 26 461.8 23.57 335.58

I113.40 18.98 339.10 18?,46 112.22 20 35 21 163.4 26.48 314.43

6224.32 13.72 297.91 184.97 116.78 23 9 41 5224.3 23.57 2?A,R6

42S6.01 6.56 296.08 |80.74 123.59 23 0 9 5256.0 19.62 275.38

DIFFERENT IAL CORRECTIONS

TOE -.1253 TRA -.4436 TC3 .2731BAU .0619

RD( -.4143 RRA .1054 RC3 -.1817 FAU .14145

FOE -.6940 FRA .0535 FC3-8.7170 BSP 766

60( .4326 6RA .4860 BC3 .3280 FSP 903

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .DO

RP 209.14 LAP -1.27

MIO-COUISE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SAT 623.9 6GR 673.4 SG3 572.0 ST 15.1 9R 31.8 89 lg.S

tiT -.0885 RRF .3543 RTF -.2218 CRT .5663 CRS -.9826 CST -.6005

600 1064.1 R23 -.2946 RI3 .2742 LSA 38.3 HSA 12.0 9SA 3.0

801 830.1 SG2 665.8 TflA 168.22 ELI 33.1 EL2 !1.g ALF 72.66

FLIGHT TIE 138.00 ARRIVAL DATE OCT 27 1971

DISTANCE 329.480 EARTH TO MARl

LOL 299.44 VL 32.248 GAL 4.4? AZL 91.32 HCA 106.59 3MA 187.56 ECC .204g8 INC 1.3238 VI 29.332

LCP 6.04 VP 23.698 GAP 9.93 AZP 89.62 TAL 26.81 TAP 133.40 RCA 149.12 APO 226.01 V2 26.209

GP -3.53 ZAL 51.43 ZAP 135.34 iTS 185.72 ZAE 174.31 ETE 237.31 ZAC 94.02 [TC 278.40 LVI -13.91RC 101.892 GL -!1.33

PLANETOCENTRIC CONIC

C3 t3.821 VHL 3.718

LNCH AZNTH LNCH TIME

50.00 13 7 15

60.00 14 27 47

70.00 19 Id 55

80.00 18 40 10

84.14 20 18 28

100.00 21 23 2

110.00 21 14 22

OLA -28.83 RAL 315.88 RAO 6640,0 VEL 11.57t PTH 6.61 VHP 4.076 DPA -21.28 RAP 326.58 ECC 1.2275

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CGT TEN INJ 2 LAT INJ 2 LONG

2450.16 -4.91 64.31 170.38 137.38 13 48 3 1450.2 13.44 48.46

2235.90 .50 50.20 175.77 130.30 15 5 3 1235.g 16.33 31.R3

1920.81 6.57 29.23 180.34 123.59 16 46 56 920.8 19.63 8.54

1465.88 13.59 358.88 184.49 116.84 19 4 36 465.9 23.48 335.85

1149.96 19.03 338.13 187.06 112.08 20 37 38 ISO.O 26.47 313.44

6228.39 13.59 298.15 184.4g 116.84 23 D 50 5228.4 23.48 275.13

6255.67 6.57 296.06 180.34 123.59 22 58 37 5255.T 19.63 275.36

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1307 TRA -.4425 TC3 .2163 BAU .0549 $GT 819.8 SiR 076.6 $G3 603.9

RDE -.4109 IRA .1038 RC3 -.2052 FAU .14815 RRT -.0703 RRF .3749 RTF -.1653

FDE -.7219 FRA .0490 FC3-9,2799 DiP 721 8GB 1063.0 R23 -,3370 R13 .2134

BDE .4312 DRA .4545 9C3 .2974 FSP 910 $GI 824.0 IG2 6?l.S THA 170.01

LAUNCH DATE JUN I1 1971 FLIGHT TIM( 140.00

HELIOCENTRIC CONIC OIITANCE 333.609

RL 131.89 LAL .00 LOL 299.44 VL 32.223 GAL 4.45 4EL 91.30 HCA 107.83 8HA

RP 209.34 LAP -1.24 LOP 7.20 VP 23.638 GAP 9.50 AZP 89.60 TAL 26.89 TAP

RC 103.900 GL -11.41 GP -3.T3 ZAL 51.35 ZAP 133.54 iTS 185.53 ZAE 173.16 ET[

PLANETOCENTNIC CONIC

C3 13.60i VHL 3.ill DLA -28,74 HAL 31S,77 HAD 6639.9 VEL 11.362 PTH 6.61 VHP

LNCH AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TINE

SO.DO 13 R 20 2448.77 -4.84 64.25 |70.29 137.39 13 47 8

90.00 14 24 38 2235.10 .93 50.16 175.44 130.30 15 3 54

70.00 19 I3 20 1921.31 9.55 29.29 179.97 123.59 16 45 22

lO.OO ll 31 89 1471.42 13.42 359.20 184.04 116.92 19 I 30

84.13 20 22 1 1133.15 19.06 336.94 186.70 Ill.g3 20 40 55

100.00 21 19 51 1233.93 13.42 298.4? 184.04 116.92 23 3 45

IIO.O0 21 IE 47 625A.IT t.55 29t,08 179.97 123.59 22 ST 3

DIFFERENTIAL CORRECTIONI MID-COQRSE EXECUTION ACCURACY

TDE -.13il TRA -.4417 TC3 .|503 DAU .0500 9GT 811.4 GM 180.0 SG3 13i.?

ROE -.40T5 iRA .1024 Re3 ".2800 FAU .15|01 RRT -,047| RRF .ill2 RTF 0._a$1

FOE -.?4SO FtA .0440 FC3-R,II2T lip iTS lib |014,0 R23 ",STIO R13 .1430

ROE .4Ill iRA .463S IC5 .8148 FIP SOil lit 820.4 IG2 6T7,G THA 172.13

LAUHCH DATE 4UN 11 lt?t FLIGHT TIN[ 149,00

NELIO¢ENTfllC CONIC OIITANC[ 357.T47

ORBIT DETERMINATION ACCURACY

ST 15.4 iN 31.8 88 19.9

CRT .5853 CRS -.9623 CAT -.6216

LSA 38.6 HSA 12.0 98A 3.0

ELI 33.2 EL2 12.0 ALF ?l.TO

ARRIVAL DATE OCT 29 1971

EARTH TO NAil

187.14 [CC .20316 INC 1.3018 VI Eg.33E

134.71 RCA 149.12 APO 225.19 V2 29.1t9

227.71 ZAC 93.93 ETC 278.28 LV| -13.30

3.973 OPA -21.64 RAP 326.07 ECC 1.2239

PO CIT TIM |NJ 2 LAT INJ 2 LONG

1448.8 13.30 48.39

1235.1 16.39 31.T9

921.3 Ig.62 0.57

471.4 23.36 33A.22

133.? 26.43 312.23

3233.9 23.36 2?5.49

5256.2 19.82 R75.39

OR|IT OETERM|MATION ACCURACY

IT 15.8 IR 31.0 IS 20.3

CRT ,IU4) CRI ".1821 Ell -.i420

LIA 39.0 MIA 12.0 8IA 3,1

ELI 33.4 EL! 12.0 ALF ?O.II

ARRIVAL DATE OCT 31 II?l

EARTH TO MARl

RL 151.8t LAL ,00

IP E0$.5l LAP "1.21

RC 102.933 6L "11.81

PLANETOCENTRIC CONIC

¢3 13.403 VHL 3°Dtl

LNCH AZMTH LNCH TIME

SO.D0 13 5 2T

60.OO 14 25 30

TO.D0 IR 11 41

eO.O0 18 33 34

68.27 20 96 $8

100.00 21 IS 26

110.00 21 11 ?

DIFFERENT IAL CORRECTION1

TOE -.142D TRA -.4412 TC3 .0??4 BAU .0460

RD[ -.4041 RRA .1011 RC$ -.2562 FAU .11197

FOE ".??63 FRA .0401 FC-10,4618 8DP 629

BDE .4286 DRA .4629 BC3 .2676 FOP 1078

LOL 2|9.44 VL 31,200 6AL 4,4E A2L 9|.28 HCA |01.01 |HA |81.?1 |CC .20141 INC 1.2TII VI tR.31t

LC_ i,ll VP I$.$81 lAP 9.30 AZP 19.51 TAL 26.94 TAP 151,00 RCA 149,13 APO 224.39 V2 EI, IA2

lP -S.91 ZAL 51,99 ZAP 131,?0 [TI 115,33 ZAE |?1.84 ETE 220.?3 ZAC 13.14 [TC 278.19 LVl -12.DA

OLA -EI,IA IAL $15.GI R40 I039.8 VEL 11.553 PTH

L-1 TIME INJ LAT INJ LONG IHJ RT ARC

244?.87 -4,79 t4.21 170.02 137.39 13 46 14

2234.90 .54 50.15 1?5.14 130.30 IS 2 45

1922.11 D.SO 29.33 179.68 123,60 16 43 43

1478.2T 13.21 392,60 183,61 1|7,02 18 58 12

1113.31 ll.OA 335.40 186,38 Ill.?? 20 45 31

IE40.T8 13.91 E98.87 183.01 IIT.02 23 0 26

625T.4T 6.50 296.15 17g.63 123.60 22 $5 25

MIO-COURSE EXECUTION ACCURACY

$GT 81g.8 $GR t83.g $03 670.1

RRT -.0197 RRF .4182 RTF -.0344

$GB 106?.6 R23 -.4156 RI3 .0931

IGl 820.1 SG2 083.4 THA 176,gl

G.60 VHP 5,|T5 OPA -22.00 RAP 325.33 (CC t.220A

INJ AZMTH INJ TINE PO CST TIN |NJ 2 LAT INJ 2 LONG

1447.9 13.33 48.35

1234.g 16,37 31,78

922.9 lg.3? 6.63

4?8.3 23.21 336.6T

113.4 29.38 310.Y3

3240.8 23.21 2?S.94

825?.3 19.3? 2?S.47

ORDIT DETERN|NATION ACCURACY

8T 16.3 8R 31.7 36 20.?

CRT .6232 CR$ -.g820 CAT *.G020

L6A 39.3 NiA 12.1 69A 3.1

ELI 35.6 EL2 12.0 ALF 69.3T

1840



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 11 liT1

NELIO¢EMTRIC C¢N1¢

RL 131.89 LAL .O0

RP R0t.?S LAP -1.16

RC IOT.ISO GL -11.1T

PLANETOCENTMIC CONIC

C3 13.210 VHL 3.635

LNCH AZMTH LNCM TIME

30o00 13 4 36

60.00 14 24 21

?0.DO 16 g $8

SO.DO 18 29 58

86.13 20 33 52

100.00 21 12 50

FLIGHT TIME 144.0D ANR[VAL DATE NOV 2 lIT1

L04. 259.44 VL

LOP 9.?S VP

GP "S,Og ZAL

Di3TANCE 341.IR4 EARTH TO MARl

3E.180 6AL 4.40 AZL 91.23 HCA |10.30 8HA 193.41 ECC .19993 INC 1.2570 VI 2D,$32

E3.SE5 GAP 9.04 AZP 89.56 TAL 25.D7 TAP |37.25 RCA 149.14 APO 223.68 V2 2S. t3T

51.86 ZAP 129.84 ETS 185.12 ZAE 170.30 ETE 215.53 ZAC 93.7| ETC 278.03 LV! -12.64

OLA -28.52 RAL 315.84 RAD $639.7 VEL 11.545 PTM 8.59 VHP 3.792 DPA -22.38 RAP 324.95 ECC 1.2174

L-I TIME INJ LAT |NJ LONG INJ RT A$C [NJ AZMTH INJ TIME PO CIT TIN [NJ 2 LAT INJ 2 LONG

244?.45 -4.?? 64.20 189.?9 137.39 13 45 23 1447.4 13.57 48.33

2235.27 .52 50.17 I74.87 130.30 15 1 37 1235.3 18.36 31.80

1924.69 6.42 29.44 179.32 123.62 16 42 2 924.7 19.51 8.?T

1486.25 12.96 .09 183.20 117.13 16 54 44 483.3 23.03 337.19

1087.24 19.08 333.55 t86.08 111.61 20 32 O 87.2 26.32 308.80

6240.76 12.90 299.33 183.20 117.13 22 36 59 5245.5 23.03 276.4T
110.00 21 g 24 6239.54 6.42

DIFFERENT IAL CORRECTIONS

TOG -.1499 TRA -.4410 TC3 ".0036 8AU .0501

RDE -.4006 RRA .0999 RC3 -.2837 FAU .18904

FOE -.8013 FRA .0370 FC-11.0785 B8P 396

00E .42TT 6RA .4521 6C3 .2837 F3P 1140

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

296,26 179.32 123.62 22 33 44 3259.3 19.51 2T3.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 823,? $GR 668.1 $63 704.3 ST 1D.T 5R 31.T IS 21.0

RRT .0141RRF .4404 RTF .0399 CRT .6420 CRS ".9816 CST -.$819

3GD 1074.8 R23 .4384 RI3 .0539 LSA 39.6 MSA 12.1 3SA 3,2

361 825.9 SG2 807.9 THA 2,20 ELI 33.8 EL2 12.0 ALF 68.35

FLIGHT TIRE 146.00 ARRIVAL DATE NOV 4 1971

DZSTANCE 346,048 EARTH TO MARS
RL 151.89 LAL .00

RP 209.99 LAP -1.13

RC 110.071 GL -11.03

PLANETOCENTRIC CONIC

C3 13.026 VHL 3,609

LNCH AZNTH LNCH TIME

80.00 13 3 47

60.00 14 23 13

70.00 16 8 11

80.00 IS 26 14

87.42 20 44 34

100.00 21 9 5

!10.00 21 ? 37

LOL 259.44 VL 32.161 GAL 4.37 AZL 91.23 HCA 111.53 8MA 186.10 ECC .19831 INC 1.2342 Vl 29.332

LOP 10.98 VP 23.471 GAP D.78 AZP 89.35 TAL 26.97 TAP 133.30 RCA 149.18 APO 223.04 V2 26.111

OF -6.27 ZAL 51.26 ZAP 127.95 ET$ 194.91 ZAE 168.84 ETE 211.53 ZAC 93.66 ETC 277.$9 LVI -12.29

DLA -28.39 RAL 315.62 flAD 8639.6 VEL 11,537 PTH 6.58 VHP 3.695 DPA -22.T7 RAP 324.34 ECC 1.2144

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2447.49 -4.77 64.20 IS9.59 137.39 13 44 35 1447.5 13.57 48.34

2236.21 .40 50.22 174.64 130.30 15 0 29 1236.2 16.32 31.85

1927.49 6.32 29.59 179.03 123,63 16 40 19 927.5 19.41 8.93

1495.23 12.69 .58 182.82 117,23 18 51 9 495.2 22.82 337.78

1049.36 19.07 330.77 185.82 111.43 21 2 3 49.4 26.24 306.01

6257.74 12.69 299.85 102.82 117.26 22 53 23 S25T.? 22.82 2?T.05

6262.35 6.32 296.41 179.03 123.63 22 52 0 5262.4 19.41 275.76
DIFFERENT IAL CCRRECTIONI

TOE -.1575 TRA -.4412 TC3 ".0940 BAU .0568

RD( -,3969 RRA .0988 RC3 -.3122 FAU .1T609

FOE -.8236 FRA .0366 FC-11.7034 DSP 580

BGE .4270 ERA .4522 BC3 .3261 FSP 1202

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 837.3 3GR 692.6 SG3 738.S ST 17.3 8R 31.6 SS 21.3

RRT .0532 RRF .4627 RTF .1134 CRT .6620 CR8 -.9813 CST -.7006

SGB 1086.6 R23 .4410 R13 .1687 LSA 39.9 NSA 12.2 SSA 3.2

SG1 839.8 SG2 689.5 THA 7.79 ELI 34.0 EL2 12.1 ALF 67.04

FLIGHT TIME 143.00 ARRIVAL DATE NOV 6 1971

DISTANCE 350,210 EARTH TO NARD

RL 151.8g LAL .00

RP 2|0.22 LAP -1.12

RC 112.177 GL -10.89

PLANETOCENTRIC CONIC

C3 12.851 VHL 3,583

LNCN AZNTH LNCH TIME

50.00 13 3 O

60.00 14 22 4

70.00 16 6 21

80,OO 18 22 23

90.00 20 32 53

10O.DD 21 5 13

110.00 21 5 48

LOt. 259.44 VL

LOP 12.21VP

GP -6.46 ZAL

32.145 GAL 4.35 AZL 91.21 HCA 112.76 SMA II5.IE ECC ,19721 INC 1.2110 Vl 29.332

23.419 GAP 8.54 AZP 99.53 TAL 26.93 TAP 139,71 RCA 149.18 APO 222.47 V2 26.085

51.29 ZAP 126.03 ETS |84.TO ZAE 167.20 ETE 208.43 ZAC 93.56 ETC 277.75 LVI -11.93

DLA -28.24 RAL 315.63 RAD 8639.5 VEL 11.529 PTH 6.58 VHP 3.614 DPA -23.18 RAP 323.70 [CC 1.2115

L-I TIME ]NJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2447.98 -4.80 64.22 259.42 137.39 13 43 48 1448.0 13.54 48.36

223T.67 .42 50.29 174.42 130.30 14 59 22 1237.7 16,26 31.92

1930.gg 6.19 29,77 I?S.7? 123.66 15 38 32 931.0 19.30 9.14

1505.03 12.38 1,15 182,47 117.39 18 47 28 505.0 22.5g 338.42

ID!9.39 17.g8 323.13 185.15 112.20 21 9 52 19,6 25.5? 303.6?

626T.54 12.38 300.42 I82.47 117.39 22 49 43 5267.5 22.59 277.69

6265.05 6.19 299.80 178,77 123,66 22 50 13 5265.8 19.30 275.97

DIFFERENTIAL CORRECTIONS

TOE -.1587 TR4 -,4350 TC3 ".1713 BAU ,0592

ROE ".3941 RRA .0999 Re3 -.3449 FAU .18418

FOE -.8Sly FRA .0154 FC-12.4039 83P 573

lOS .4249 ERA .4456 BC3 .3851 FSP 1242

LAUNCH DATE JUN II 19T1

NEL|OCENTR IC CONIC

RL 191.89 LAL .DO

RP 210.45 LAP -1.D9

RC 114.30T GL -10.73

PLANETOCENTRIC CONIC

C3 12.683 VHL 3.561

LNCH AZNTH LNCH TIME

50.00 13 2 17

60.00 14 20 37

T0.00 16 4 29

80.OO 18 18 28

go.oo 20 36 27

100.00 21 1 20

110.00 21 3 55

OIFFERENTIAL CORRECTIONS

TOE ".1724 TRA -.4410

ROE -*3898 RRA .0968

FOE -.8673 FRA .0361

BOE ,4260 BRA .4515

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 837.9 3GR 999.2 363 777.? ST 17.3 SR 31.6 IS 22,0

RRT .OS?S RRF .4888 RTF .:a42 CRY .8715 CR| "._811 Cll -.F154

SGB 1091,3 R23 .4315 R13 .2T2O LSA 40.4 NSA 12.0 SSA 3.3

SGI 844,9 SG2 890.6 THA 12.85 ELl 34.0 EL2 11.9 ALF 66,74

FL|GHT TINS 180.00 ARRIVAL DATE NOV 8 1971

DISTANCE 354.37T EARTH TO MARS

LOL 289.44 VL 32.180 GAL 4.32 AZL 91,19 HCA 113.90 8MA 185.3? ECC .19602 INC 1.1875 Vl 29.332

LOP 13.43 VP 23.360 GAP 8.30 AZP 89.52 TAL 26.91 TAP 140.89 RCA 149.20 APO 221.95 V2 26.058

GP -8.65 ZAL 51.35 ZAP 124,09 ET$ 184,48 ZAE 163,51 ETE 205.96 ZAC 93.47 ETC 277.60 LVI -11.53

TC3 -,2952 BAU *0806

RC3 -.3738 FAU .1g052

FC-13.0046 B3P 623

6C3 .4764 FSP 1323

OLA -28,07 RAL 315.67 RAO 8639.4 VEL 11.522 PTH 6.57 VMP 3.537 DPA -23.58 RAP 323.04 ECC 1.208T

L-] TINE INJ LAT INJ LONG INJ RT A3C INJ AZMTH |NJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2448.93 -4.84 64.26 i69.28 137.39 13 43 6 1448.g 13.30 4S.40

2239.68 .33 50.38 174.25 130.30 14 55 16 1239.7 16.17 32.03

1935,19 S,03 2g,gg 178.54 123.68 18 36 44 935.2 19.16 g.3g

1515,68 12,05 1,76 182.14 117.53 IS 43 44 515.? 22.34 33g.11

10T0.67 16.64 331.28 184.39 113.20 20 54 18 70.? 24.?? 30?.20

6278,19 12.05 3OI.03 182.14 117,53 22 43 58 5278.2 22.34 278.39

6270.05 6.03 2g6.82 178.54 123.68 22 48 25 5270.0 19.16 276.21

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 976.2 $GR ?03.4 $G3 809,4 ST 18.4 8R 31.4 S$ 21.7

RRT .1425 RRF *5088 RTF .2780 CRT .6g67 CRS -.g80T CST -.7341

8GB 1123.? R23 .4011 R13 .3758 LSA 40.5 NSA 12.2 8SA 3.3

SG1 $90.g SG2 604.8 THA IS.38 ELI 34.4 EL2 12.1 ALF 64.4T
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUk Sl SlY1 FLIGHT TIN( 881.00 ARRIVAL gATE NOV 10 1871

NELIOCEHTRIC CONIC

RL 151.89 LAL ,09 LOL 855.44 VL

mP 210.T0 LAP -l.O| LOP I4.SS VF

RC I1i.4i0 9L -SO.St 9P -9.85 ZAL

PLANETOCENTR|¢ CONIC

C3 12.3R3 VNL $.531

LNCH AZNYN LNCH TIN[

30.00 13 I 35

SO.DO 14 19 45

TO.DO 16 2 54

SO.SO 18 14 30

IO.O0 20 28 41

100,00 20 37 22

I10.00 21 l 0 5.84

DIFFERENTIAL EORRECTIO_|

TOE -.182T TRA -.4435 TC3 ".41GG BAU .09?3

ROE -.3853 RRA .0964 RC3 -.4050 FAU .19720

FOE -.8779 FRA .0465 FC-13.$328 RIP 605

ODE .4264 ERA .4339 8C5 .Silo FIP 1592

OSITANC[ 35|,$50 EARTH TO HANS

3t,lST GAL 4.|9 AZL 91,Si HCA IIS,2O 8NA 188,$R ECC ,18483 IHC 1.1$35 Vl 29.33|

23.319 GAP 8.09 AZP IS.SO TAL 24,94 TAP 142,04 RCA 148.22 APO 221.41 V2 £G,D3D

51,43 ZkP 122.14 [T8 ||4,28 ZA[ IS3,?9 [T[ 203,89 ZkC 93,38 ETC 277.44 LVI -11,1T

OLA -87.88 RAL SiS.T3 RAO 2959.3 V[L It. SiS PTH 1.59 VHP $.4Gi OPA -24.00 RAP 322.$5 ECC 1.2Dll

L-| 7|N[ |HI LAY IN4 LONG INJ RT AIC INJ AZNTN |NJ TIME PO C$T 7iN INJ 2 LAT INJ 2 LONG

2450.30 -4,91 14.32 lit,S? 137,38 13 42 28 1450.3 13.45 48,49

2242.20 ,22 10.90 I74,09 130.30 I4 $7 II 1242.2 14.D7 32.1$

1940,03 S.84 30.25 176.34 123.71 |9 34 54 940.0 15.00 9,ST

1528.97 |1.69 2.41 181.84 117,97 18 39 57 $27,0 22.07 539.84

1103,$4 15.74 313,50 188,88 313,80 20 44 5 103.9 24.20 309.47

100|,48 I1,$9 323.78 101.04 11T.97 21 14 3 1.4 22.07 301,21

$274.89 297.07 IT8,34 123.?! 22 4$ 35 5274.9 I9.00 276.50

MID-COURSE EX(CUTICN ACCURACY ORBIT DETERMINATION ACCURACY

GOT 913.9 8GR 708.8 $03 842.7 ST 19.2 9R 31.3 S8 21.7

RRT .1939 RRF .5304 RTF .3587 CRT .7152 CR8 -.9804 CST -.7482

$98 1156.3 R23 .5719 R13 .4595 LSA 40.7 NGA 12.3 SSA 3.4

SGI 936.4 SO2 $78.3 THA 10.54 ELI 34.7 EL2 12.1ALF 62.78

hAUNCH OATE JUN 11 1971 FLIGHT TIN[ 154.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .DO

RP 210.93 LAP -1.02

RC 118.637 CA. -10.43

PLANET_ENTRIC CONIC

C3 12.369 VHL 3.51T

LNCH AZHTH LNCH TIME

50.00 13 O 53

60.00 14 18 41

70.00 16 O ST

80.00 10 10 30

90.00 20 16 48

IDO.OD 20 33 22

110.00 21 D 3 5.64

DIFFERENTIAL CCRRECTION3

TDE -.1882 TRA -.4411 TC3 -,5306 |AU .1140

RDE ".3817 RRA .0952 RC3 -.4400 FAU .20474

FDE ".9043 FRA .0401 FC-14.3304 EGP 799

ODE .4258 BRA .4313 BC3 .6893 FGP 1437

DISTANCE 362.725 EARTH TO MARS

LOL 159.44 YL 32.109 GAL 4.26 AZL gI.J4 NCA 116.42 SNA I83. IG ECC .19394 INC 1.1391 Vl 29.332

LOP 13.$7 VP 23.271 GAP 7.83 AZP 89.49 TAL 26,75 TAP 143.17 RCA 149.25 APO 221.07 V2 26.001

CAD -7.04 ZAL 51.54 ZAP 120.16 ETS 184.02 ZAE 161,97 (T( 202.14 2AC 93.28 ETC 277.28 LVI -10.77

DLA -27.70 RAL 315.82 SAD S039.2 VEL 11.5D8 PTH 6.56

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

2452.08 -5.00 $4.39 169.00 137.38

2245.20 .09 50.65 173.97 130.$0

1945.46 5.64 30.54 178.16 123.74

1534,44 11.3I 3.09 181.57 117.82

1131.66 14.97 334.97 153.41 114.28

10|3.3| 11.31 324.46 181.57 117.82

6200.34

VHP 3.400 DPA "24.43 RAP $21.63 (CC 1.2031

INJ TIN(

13 4| 47

14 56 6

16 33 2

18 36 9

20 35 37

2! ID 15

25T.36 178.16 |23.74 22 44 43

MID-COURSE EXECUTION ACCURACY

SGT 944.5 SGR 716.4 SG3 880.2

RRT .2424 RRF .SS48 RTF .4317

SGB 1185.5 R23 .3421 R13 .5335

SOl 976.3 SG2 $72.4 THA 20.44

PO CST TIN INJ 2 LAT INJ 2 LONG

1452.1 13.34 48.34

1245.2 15.94 32.31

945.5 18.82 g.g9

338.8 21.79 340.61

131.7 23.70 311.34

13.3 21.?$ 301.97

5280.3 18.82 276.82

ORBIT DETERMINATION ACCURACY

ST 19.6 SR 31.2 S3 22.1

CRT .7280 CR8 ".9601 CST -.7633

LSA 41.1 NSA 12.2 SSA 3.4

ELI 34.8 EL2 12.0 ALF 61.78

LAUNCH DATE JUN 11 1971 FLIGHT TIN( 156.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC

RL 15f.$9 LAL .00

RP 211.20 LAP -,St

NC 120.838 GL -|D.2S

PLANETOCENTRIC CONIC

C3 12.221 VHL 3.498

LNCH AZNTH LNCH TIME

50.00 13 OIT

SO.O0 14 17 34

70.00 15 58 37

80.00 18 $ 29

90.00 20 $ 50

100.00 20 49 20

110.00 20 58 4

DIFFERENTIAL

TOE ".20|4 TRA ".4483

ROE "*3TIT SEA ,Otis

FOE ",8870 FRA .DG?4

8RE .427I RRA .4iG4

DISTANCE 386,912

LOL 290.44 VL 32.095 GAL 4.22 AZL 91.11NCA lIT.S4

LOP 17.09 VP 28,224 GAP ?.61 AZP 89.48 TAL 26.64

GP -7.24 ZAL 51.$$ ZAP 1IS.17 ET3 163,78 ZAE 16O,I3

EARTH TO NARS

3NA 185.DQ ECC .tRiO4 |NC 1.1143 Vl 21.332

TAP 144.28 RCA 149.29 kPO 220.T1 V2 25.972

ETE 200.66 ZAC 93.18 ETC 277.11 LVI -10.36

DLA -27.48 RAL 315.94 RAD 6639.2 VEL 11.502 PTH 6,55

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME

2494,29 -5,11 44,49 169.03 157.37 13 41 II

2248.71 -,OT 50.01 |73.8T 130.30 14 55 3

1951.54 5.41 30.86 178.00 123.?7 16 51 9

1551,30 10.92 3.00 101.33 117.96 18 32 20

1SIR,T1 14.26 335.47 183.02 |14.88 20 28 T

1025.77 10.92 325,1T 101.33 117.96 21 S 26

6208,42 5.41 297.$8 I7S.O0 123.?7 22 42 SO

CCRNECTIONi MID-COURSE EXECUTION ACCURACY

TC$ -,$7|11AU ,1848 GOT 1006.S I_q Tit.? 593 010.2

tel ".4714 FAU ,2108| RRT ,2552 RRF ,$744 RTF ._a25

FC-t4,SISI lip IO0 SGR 1238,0 R23 ,3178 RI3 ,9818

IC3 .IISI FIP 1517 SGI 1048.8 892 883.8 THA 20.52

VHP 3.538 OPA -24.88 RAP 320.89 ECC 1.2011

PO C$T TIN INJ 2 LAT INJ 2 LONG

1454,3 13.23 48.64

1248.7 15.$0 32.50

951.6 18.62 10.35

551.3 21.48 341.41

158.7 23.22 313,02

25.8 21.48 302.YY

5288,4 18.S2 277.18

OR||T O[TERNINATION ACCURACY

ST 20.S IR 31.0 SS 21.7

CAT .74S1 (ill ".l?lS CII -._Y4l

LIA 41.1 iliA 12.3 $SA I.S

ELI 35.2 [L2 J2.I ALF 59.42

LAUNCN DAY[ JUN It ll?I FLIGNT 71/_ ISI.O0 ARRIVAL DATE NOV II I$TI

NELIO(ENYRIC CONIC DIITANC[ 371.089

ML 131.$9 LAL .00 LOL 855,44 VL 32,089 GAL 4.1$ AZL 91,09 HCA 115.89

RP 911.4$ LAP -.95 LOP 18,80 YP 23.I79 GAP 7.40 AZP 89,4? TAL 28.30

RC IE3.058 GL -IO.Ol GP -?,44 ZAL 51,84 ZAP l|l,|? [78 188,53 Zk[ 151,25

PLANETOCENTRIC CONIC

C3 IR,O?I VNL S,4T$ DLA -97.15 RAL 319.05 RAD $$39,1 V[L It,499 PTN 9.54

LNCN A2NTN LNEN TIN[ L-S TIN[ INJ LAY INJ LONG INJ RT ARC ]NJ AZNTH INJ TIN[

50.00 12 55 41 2431.$D -S,24 94,90 IS9.00 137.36 13 40 38

$0,00 14 15 27 2282,$9 -.24 51,00 173.$0 130.30 14 54 0

TO,O0 15 31 38 1888,11 R.18 $S.21 S?T.S7 123,81 15 25 14

80.0D 1R | 27 1584.28 SO,SO 4.$4 S81.1| S18.11 18 28 31

$0.00 20 I 35 IIR0.05 13.59 337.S$ IS2.69 118.04 EO 21 15

100.00 20 45 11 t034.70 10.30 325.$1 tSl,11 tSS.ll 21 2 38

110.00 20 SR 2 1005.02 S.18 320.12 177.87 123.$1 2| 12 47

OIFFERENTIAL CORRECTION8 HID'COURSE EXECUTION ACCURACY

TOE -.2102 TNA -,44?0 TC3 -.8193 8AU .1555 8ST I083.S SGR 729.t $93 944,1

RDE -.3722 RRA .Dg31 RC3 -,50R5 FAU ,21T25 RRT .3442 RRF .5983 RTF ,5648

FOE -.9039 FRA .D763 FC-19.3721 BlIP ID44 SGB 1288,? R23 ,2535 RI3 ,644?

SOD .42?5 BRA ,45?0 9C3 ,$633 FRP 1571 $G! 1110.5 SO2 985.? THA 20.83

EARYN TO NAR|

8MA 184.R5 [CC .15222 INC 1.0888 Vl 28.33R

TAP 143,39 RCA 149.32 APO 22D,38 ¥2 25,942

[T[ 188,37 ZAC 93.08 [TC 2TS.94 L¥1 -S.95

VHP 3.281 DPA -25,29 RAP 320.15 [CC t.1988

PO CST TIN INJ 2 LAT INJ 2 LONG

1456.9 13,11 41oT5

1252.T 15.$3 32.T0

$58.2 IS.40 10.74

564.2 21,18 342,R5

IS0,0 22,76 314,58

58,T 21.16 303,60

5.0 18.40 299.66

OROIT DETERMINATION ACCURACY

ST 21.3 SR 30.S 88 21.S

CRT ,7594 CR3 -.g790 CST -*?852

LSA 41.3 NGA 12.3 SSA 3.5

ILl 35.5 EL2 12.1 ALF 58.13
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN II 1971

N[LIO([NTRIC C(_lC

RL 151.89 LAL .DO

RP 211.73 LAP -.92

RC 125.802 GL "9.96

PLAN[TC_ENTRI¢ CONSC

C8 11.940 YHL 5.455

LNCN AZNTH LNCN TIME

SO.DO 12 59 6

80.00 1A 15 19

70.00 15 54 32

80.00 17 59 26

90.00 19 54 49

190.00 20 41 17

110.00 20 53 59

FLIGHT TIN( 160.00 ARRIVAL DATE NOV 18 1971

DISTANCE 37S.290 EARTH TO MAR8

LOL 299.44 VL 38.D?6 GAL 4.15 AZL $1,05 HCA l|O.O? 81A 1iS.?) [CC .IR149 lIC 1.093| V! 29.382

LOP 1g.51 VP 23.tS4 GAP ?.!8 AZF 89.4T TAL 26.35 TAP 146.42 RCA 149.86 APO 22D.10 V2 25.911

GP -?,64 ZAL 52,0| ZAP |14.15 ET9 183.27 ZA[ 156.34 IT[ 198.|3 ZAC 9Z.98 [TC E78.77 LVI -9.53

DLA -27.02 RAL 310.26 RAD Q639.0 V[L ]1.490 PTH 6.54 VHP 3.||9 DPA "2S.73 RAP 319.35 ECC 1.1995

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2459.90 -5.39 14,72 168.99 137.34 13 40 6 1459.9 12,96 49.89

223?.14 -.44 51,|2 173.74 130.30 |4 52 ST 1257.1 15.45 32.93

1965,41 4.88 31.59 177.77 123.84 1e 2T 18 985.4 18.16 !1.16

1577.61 10.07 5,30 180.92 118.26 JS 24 43 577.6 20.82 343.08

I|02.28 1|.95 339.17 182.40 115.36 20 14 $1 202.3 22,30 316.05

1052.08 10.07 326,67 180.g2 118.26 |0 58 49 52.1 20.82 304.45

1012.23 4.85 320.50 177.?? 123.84 21 10 51 12.2 18.16 300.08

DIFFERENTIAL CCRRECTIONS

TDE -.2161 TRA -.4448 TC3 -.9395 BAU .1761

ROE -.3683 RRA .0942 RC3 -.8446 FAU .|2432

FOE -.9245 FRA .0737 FC'16.2641 SSP 1226

BD[ .4270 BRA .4546 BC3 1.1033 FSP 1607

MID-COURSE EXECUTION ACCURACY (_qi1T DETERMINATION ACCURACY

$GT 1119.6 SGR 738.5 SG3 980.2 ST 21.8 SR 30.7 88 21.9

RRT .3911 RRF .6196 RTF .6211 CRT .7699 CRS -.9788 CST -.7965

SGB 1341.2 R23 .2702 Rl3 .6930 LSA 41.6 NSA 12.3 SSA 3.5

SG! 1174.3 SG2 648.0 THA 21.20 ELI 35.7 EL2 12.0 ALF 57.11

LAUNCH DATE JUN 11 1971 FLIGHT TIM( 162.00 ARRIVAL DATE NOV 20 1971

HELIOCENTRIC CCNIC

RL 151.89 LAL .00 LOL 259.44 VL

RP 212.01 LAP -.89 LOP 20.72 VP

RC 127.566 GL -9,70 GP -7.99 ZAL

PLANETOCENTRIC CONIC

C3 11.807 VNL 8.436

LNCH AZMTH LNCH TIIAE

50.00 12 59 33

60.00 14 14 13

70.00 18 52 27

80.00 17 54 24

90.00 19 49 23

100.00 20 37 18

110.00 20 51 54

DIFFERENTIAL CORRECTIONS

TOE -.2304 TRA -.4809 TC3-1.1373 8AU .2013

ROE -.3621RRA .0954 RC3 -.5765 FAU .228g9

FDE -.8943 FRA ,1205 FC-18.7874 BSP 1362

8DE .4Z92 BRA .4609 BC3 1.2750 FSP 1692

DISTANCE 379.483 EARTH TO MARS

32.073 GAL 4.11 AZL 91.04 HCA 121.27 SMA 184.63 ECC .19082 INC 1.0367 Vl 29.832

23.091 GAP 6.98 AZP 89.46 TAL 26.17 TAP /47.43 RCA 149.40 APO 219.88 V2 25.880

52.24 ZAF 112.15 ETS 183.01 ZA[ 154.41 ETE 197.22 ZAC 92.97 ETC 276.59 LVI -9.10

LAUNCH DATE JUN 11 1971

HELIOCENTR|C CONIC

RL 151.89 LAL .00

RP 212.29 LAP -,85

RC 129.850 GL -9,49

PLANETOCENTRIC CONIC

C3 11,678 VHL 3.417

LNCH AZMTH LNCN TIHE

50.00 12 88 1

60.00 14 13 5

70.00 15 50 21

80.00 17 50 24

90.D0 19 42 16

100.00 20 33 16

|10.00 20 49 47

DLA -26.77 RAL S16.45 RAD 6639.0 VEL ]1.484 PTH 6.53 VHP 3.18! DPA -26.16 RAP 318.57 ECC 1.1943

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2463.33 -5.57 64.87 189.01 137.33 13 39 36 1463.3 12.T9 4g.04

2262.08 -.66 51.45 173.72 150.30 14 SI 55 1262.1 15.24 33.19

1973.19 4.59 31.99 177.69 123.88 16 25 |1 973.2 17.90 11.61

1591.47 9.62 6.08 180.75 118.40 18 20 56 591.5 20.47 343.96

1223.88 12.32 340.44 182.15 115,66 20 8 47 223.9 21,85 317.47

1065.94 9.62 327.45 180.75 118.40 20 55 2 65.9 20.47 305.33

1020.01 4.59 320.91 177.69 123.88 21 8 94 20.0 17.90 300.53

NIO-COURSE EXECUTION ACCURACY (_61T OETERH[NATION ACCURACY

SGT 1211.4 SGR 743.9 803 1005.3 8T 23.0 SR 30.3 SS 21.1

RRT .4345 RRF .6368 RTF .6669 CRT .7836 CR8 -.9775 CST -.7994

8G0 1421.6 R23 .2568 R13 .7262 LSA 41.5 MSA 12.4 8SA 3.6

SG1 1269,8 SG2 639.2 THA 20,29 ELI 36.1 EL2 12.0 ALF 54.?9

FLIGHT TIM( 164.00 ARRIVAL DATE NOV 82 1971

DISTANCE 383.680 EARTH TO MARS

LOL 259.44 VL 32.065 GAL 4.07 AZL 91.01HCA 122.48 SNA 184.59 ECC .19023 INC 1.0095 Vt 29.332

LOP 21.93 VP 23.049 GAP 6.77 AZP 89.46 TAL 25.99 TAP 148.46 RCA 149.44 APO 219.65 V2 25.848

GP -8.05 ZAL 52.47 ZkP 110.14 ET$ 182.74 ZAE 152.46 ETE 1g6.31ZAC g2.?T ETC 276.41LVI -8.ST

OLA -26.49 RAL 316.67 RAD 6638.9 VEL 11.479 PTH 8.55 VHP 3.138 DPA -26.60 RAP 317.77 (CO 1.1922

L-[ TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2467.14 -5.78 65.03 169.05 137.3] ]3 59 8 1467.1 12.60 49.21

2267.47 -.89 51.71 1T3.72 150.29 14 50 53 1267.5 15.02 33.4Y

t981.50 4.27 32.43 177.63 123.92 16 23 22 981.5 17.62 12.09

1805.72 9.16 6.89 180.61 118.54 18 17 lO 605.7 20.10 344.85

1244.96 11.89 341.66 185.g3 115.93 20 3 1 245.0 21.39 316.84

1080.19 9.16 328.28 100.61 1_8.54 20 51 18 89.2 20.10 306.22

1028.32 4.2? 321.35 177,63 123.92 21 6 55 26.3 17.62 301.01

DIFFERCNTIAL CCRRCCTION8

TOE -.2400 TRA -.4824 TC3-1.3075 DAU .2254

RO[ -.3568 RRA .0957 RC3 -,8125 FAU .23438

FO( -.8844 FRA .1428 FC-IT.SY53 BSP 1543

DOE .4300 8RA .4624 8C3 1.4439 FSP 1747

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT ]295.8 SGR ?51.8 803 1034.3 ST 23.8 8R 30.0 88 20.?

RRT .4752 RRF ,8991 RTF .:481 CRT .7939 CRI -.97_5 CSl -.804e

$08 1498.0 R23 .2413 R13 .7585 L8A 41.6 HSA 12.4 SS4 3.?

801 1358.7 SG2 630.8 THA 19.8T ELl 36.4 EL2 11.9 ALF 53.19

LAUNCH DATE JUN I1 1971 FLIGHT TINE 168.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

RL 151.99 LAL .00 LOL 259,44 VL

RP 212.57 LAP -,82 LOP 23.13 VP

RC 132.183 GL -9.28 GF -8.25 ZAL

PLANETOCENTR|C CONIC

C3 11.554 YHL S.399

LNCH AZNTH LNCH TIME

50.00 12 57 30

60.00 14 11 57

?0.00 15 49 12

80.DO 17 46 24

90.00 19 36 22

100.00 20 29 16

lID.DO 20 A? 39

DIFFERENTIAL CCRRECTIONS

TOE -.2493 TRA -.4537 TC3-1.4960 8AU .2505

ROE -.3512 RRA .0961 RC3 -.6491 FAU .23948

FOE -.6688 FRA .1696 FC-17.9446 BSP ITS7

60£ .4300 8RA .4637 6C3 1.6216 FSP 1796

DISTANCE 387.878 EARTH TO MARS

32,064 GAL 4.03 AZL 90.98 HCA 125.68 SMA 184.48 [CC .18971 |NC .8818 Vl 29.332

23,006 GAP 6.58 AZP 89,46 TAL 25.?7 TAP 149,44 RCA 149.49 APO 219,48 V2 28.815

52.T4 ZAP 10e.15 £T8 182.40 ZAE 150.50 ETE I95.49 ZAC 92.88 ETC 276.23 LVI -8,23

OLA -26.20 RAL 318.91 RAD 6838.9 VEL ]1.47_ PTH 6.52 VHP 3.0g9 DPA -2T.03 RAP 31G.96 ECC 1.1901

L-I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2471.36 -5.9? 65.21 189.12 137,29 13 38 41 1471.4 12.39 49.39

22?3.33 -1.15 51.99 173.74 130.29 14 49 51 1273.3 14.77 33.77

1990.34 3.94 52.89 177.59 123.g5 16 21 22 990.3 17.32 12.60

1620.35 9.$8 T.71 180.50 118,69 18 13 24 620.4 19.71 345.?Y

1265.71 11.07 342.SS 18].75 ii6.19 lg 57 28 265.7 20.92 320.18

1094.85 8,85 32g,08 180,50 118,69 20 47 31 94.8 lg.71 307.14

I03?.10 s.g4 321,91 17T.5g t23,gs 21 4 65 3?.2 17.32 301.52

HID-COURSE EXECUTION ACCURACY _DIT DETERMINATION ACCURACY

SGT IS86.g SGR 760.1 SG3 1061.9 ST 24.6 SR 29.7 85 20.2

RRT .$128 RRF .675i RTF .7431 CRT .8030 CR8 -.9751 CST -.8070

SG6 1361.5 R23 .2260 R13 .755g LSA 41.6 NSA 12,5 $$A 3.T

$G1 1433.9 SG2 822,5 THA 19.39 ELI 3G.T EL2 11.9 ALF 31.62

1843



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 11 |971

MELIOCEHTIIC CONIC

RL 151,|9 LAL ,DO

RP Eli. AS LAP -.TI

RC 134,475 GL -l.0i

PLANETOCENTRIC CONIC

C3 !1.435 VHL 5,381

LNCH AZHTH LHCH TIME

50.90 12 $7 0

60,00 14 10 49

?0.00 15 49 2

AO.OD 1? 42 25

90.00 19 30 41

100.00 20 25 17

110,00 20 45 28

FLIGHT TIRE li8,0O ARRIVAL DATE NOV El 1971

DISTANCE 3G|,OT9 EARTH TO HAll

LOL 110.44 VL |t.0tl GAL $,Si AlL i0.i| MCA ||4,G$ IRA |$4,44 ECC .tli2S INC .6S34 Vl 2R.'92

LOP 24,33 VP 22oil5 GAP I,Se AZP 89,45 TAL 25.S3 TAP 150.41 tEA 149, S3 APO 219,34 V2 25. 782

IP "l,4i ZAL 53.02 ZAP 10i,13 [TI 112,18 ZA( 148.52 [TE 194,73 ZAC 92.54 ETC 276.04 LVI "T.?I

OLA -25.$0 RAL 31?.17 RAD li30,0 VEL 11,4G8 PTH 6.52 VHP 3.063 DFA -27.46 RAP 3IS.IS ECC 1.1882

L-! TIHH[ INJ LAT |HJ LONG IMJ RT A$C INJ AZNTH IHa TIME PO CST TIN INJ 2 LAT INJ 2 LOng

2476.99 -G,2O G$,4O |G9,21 137,27 13 38 IS |4?G.O 12.17 49.S9

2271J.65 -!,43 5_.29 173.78 130.28 14 40 49 1279.6 14.51 34.0R

lli9.?I 3,$8 33,$9 |??,58 121,99 16 19 21 999,? 17.00 13.14

1635,42 8,19 O,5G 190,40 110,01 18 9 40 635,4 19.31 346,71

1286.27 10.45 344,07 18i,60 119.43 lg S2 ? 286.3 20,45 321.S1

1109.90 8.19 329.93 180.40 118.81 20 43 47 109.8 19,31 308.08

1046,53 3,58 322,30 177,58 123,99 21 2 54 46.5 17,00 302.08

DIFFERENTIAL CORRECTIONS

TOE -.2581 TRA -.4547 TC3-1.6722 8AU ,2762

ROE -.3454 RRA .0967 RC5 -,6657 FAU ,24409

FOE -.8505 FRA .1993 FC-18,4836 DSP 1940

ODE .4312 BRA .4648 RE3 1.8073 FSP %844

LAUNCH DATE Jt,Nq 11 1971

HELIOCENTRIC CONIC

RL 151.89 LAL ,00

RP 213.16 LAP -,73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1484,4 6GR 768,6 303 1067,6 3T 25,4 SR 29,4 66 19,8

RRT ,5472 RRF ,6933 RTF ,7730 CRT .8110 CR$ -.9?35 CST -.8089

SOB 1671,S R23 ,2166 R13 ,8092 LSA 41.6 NSA 12.5 SGA 3,6

801 1554,6 $02 614,3 THA 18,87 ELI 37,0 EL2 11,0 ALF 50,10

FLIGHT TIME t70,00 ARRIVAL DATE NOV 28 1971

DISTANCE 396,281 EARTH TO MARS

LO(. 259.44 VL 32,059 GAL 3,94 AZL 90,92 HCA 126,0T RNA 184,41 [CC ,18885 INC ,9242 Vl 29,332

LOP 25. $2 VP 22,925 GAP 6,19 AZP 89,46 TAL 25,29 TAP 151,39 RCA 149,58 APO 219,23 V2 25. 748

GP -8.66 ZAL 53,33 ZAP 104,13 ETS 181.89 ZAE 146,53 ETE 194.04 ZAC 92.4] ETC 275.06 LVl -T.35RC 136.814 CA. -8,82

PLANETC_ENTRIC CONIC

C3 11.310 VHL 3,364

LNCH AZHTH LNCH TIME

50.00 12 _16 30

60.00 14 9 40

70.00 15 45 49

80,00 17 _9 26

90.00 19 _5 9

100.00 20 21 18

110.00 20 43 16

DLA -23,57 RAL 317,45 RAD 6638,7 VEL 11,463 PTH 6,51 VHP 3.031 DPA -27,89 RAP 315.36 ECC 1.1862

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2481,02 -6.45 65,61 169.32 137.24 13 37 51 1481,0 11.92 49,82

2286,44 -1,73 52,61 173.05 130.27 14 47 46 1286,4 14,22 34,44

2009,60 3,20 33,90 177,58 124,02 16 17 19 1009,6 16.66 13,71

1650,89 ?,66 9,42 180,34 118.94 18 S 57 650,9 18.90 547,67

1306,72 9,83 345,25 181,48 116,65 19 46 56 306,? 19.97 322.81

1126,34 T,68 330,79 160,34 118,94 20 40 3 125,3 18,90 309,03

1056,42 3,20 322,82 1??,58 124.02 21 0 52 56,4 16,66 302.63

DIFFERENTIAL CCRRECTICN$ MID-COURSE EXECUTION ACCURACY

TOE -.2665 TRA -.4555 TC3-1.8659 BAU .3027 SOT 1587.9 6GR 777,5 363 1111.9

ROE -,3393 RRA ,0974 RC3 -,7229 FAU ,2489? RRT ,5790 RRF ,7108 RTF ,7984

FOE -.8268 FRA .2295 FC-19,0025 BSP 2151 3GB 1768,0 R23 ,2067 R13 ,8292

BD( ,4315 BRA ,4658 BC3 2,0011 FSP 1907 601 1660,9 362 RO6,1 THA 18,36

LAUNCH DATE JUN 11 1971 FLIGHT TIME 172,00

HELIOCENTRIC CONIC

RL 151.89 LAL ,00

RP 213.46 LAP -.71

RC 139,171 GL -8.5A

PLANETOCENTRIC CONIC

C3 !1.202 VHL 3,54?

LNCH AZNTH LNCH TIME

50.09 12 56 1

60.00 14 I 30

70.00 15 41 3S

80,00 17 34 28

90,00 19 |8 45

IOO.O0 20 |7 20

110.00 20 41 I

DISTANCE 400,484

LOt. 219.4A VL 32.068 GAL 3.90 AZL 90.89 HCA 127.26 SHA

LOP 26,71 VP 22.865 GAP 6.01 AZP 89.46 TAL 25.02 TAP

GP -8.67 ZAL 53,66 ZAP 102.16 [T3 181,59 ZA[ 144,55 [TE

DLA -25,2] RAL 317,7R RAD R638,7 VEL 11.450 PTH 6.51 VHP

L-I TIHE INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME

2486.46 -$.72 65.84 169,45 137.21 13 3? 27

2293.70 -2.05 52.98 173.93 130.26 14 46 43

2020.01 2,01 34.45 177,61 124.05 lS 15 15

IR66.SR 7.16 10.31 180.29 119,06 19 2 15

1327,19 9,20 346.43 101.39 1t6.66 I9 41 52

1141.16 ?.19 331.68 180.29 119.06 20 36 21

1066,01 2.RI 323.37 177,61 124.05 20 50 48

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION AccuRACY

TO[ -.2731 TRA -.4934 TC]-2.0899 IAU ,329i SGT 1195.2 $GR 787.0 $03 1135.2

ROE ".]]32 RflA .0990 RC] -.7G11FAU .15241 RRT ,SOLD RRF ,727R RTF ._gO$

FOE -,8Ot? FRA .2S78 rC-ti. SOT3 |SP 237S |G| IO$9.D R23 ,197S RID ,04i9

iO[ ,4511 iRA ,41Si IC_ 1,2Oit FiP 19|| 8Gt 1770,8 3GZ 39?,8 THA |7.80

LAUNCH DATE JUH 11 iO?l FLIGHT TIHE I?4,OO

HELICKEHTR|C CONIC DISTANCE 404,QGG

RL ISI,li LAL ,DO LOL 269,44 VL 32,0S0 GAL 5,8S AZL 9O,Si HCA |28,45 |HA

RP 819.77 LAP -,RI LOP 21,20 VP 22.84G GAP 5,25 AZP 89.46 TAL 24,74 TAP

RC 141.54| GL -8.52 6P -|.08 ZAL 54,02 ZAP 100.19 ET$ 1RI,28 ZAE 142.57 ET[

PLAHETOCENTRIC CONIC

C3 11.091VHL 3.330 OLA -|4,0? RAL 3|8.08 RAO GG38,G V[L 1|,453 PTH 6,50 VHP 2,972 DPA -2R,72 RAP 513.??

LNCN AZMTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C8T TIN INJ 2 LAT

50.00 12 55 32 2492.33 -7.01 RG.O9 169.R0 157.10 13 37 4 1492.3 11.36

60,00 14 7 18 2501,44 -2,39 53,35 174,03 150,24 14 45 39 1301,4 13.59

70.00 13 38 18 2030,95 2,39 55.02 177.66 124,08 16 15 i 1030.9 15.93

60.00 I? ]0 30 1682.91 6,_2 11.21 180.27 I19,18 IT 58 33 682.9 18.01

90.00 19 14 28 1347,61 8,S? 34?,60 IRI,32 11T,05 19 56 56 347,6 ts.gY

100.00 20 13 22 1167.5R 6,62 332.58 180.27 119,18 20 32 40 157.4 18.01

110.00 20 38 49 1077.75 2.39 323.g4 1??,66 124.08 20 56 43 77.6 15.93

DIFFERENTIAL CORRECTIONS N]D-COURSE EXECUTION ACCURACY

TDE -,2?96 TRA -.4543 TCS-2,2R63 DAU .3667 6ST 1904.5 SGR ?98,2 $63 1169.2

NDE -,32?5 RRA .0981 RE3 -,8016 FAU ,25663 RRT ,6369 RRF .7454 RTF ,840?

FD[ -,7879 FRA ,2760 FC-20,0257 BSP 2610 $G8 1g73,2 R23 ,1883 R13 ,8634

ROE ,4306 BRA ,4047 BE5 2.4068 FGP lg35 60! 1883.0 SG2 58g,? THA 17,51

ORBIT OETERMINATION ACCURACY

ST 26.2 6R 29.0 66 19.2

CRT .8179 CR6 -.9T!4 CAT -,8063

LSA 41.5 MSA 12.S RSA 3,9

EL1 57.3 EL2 11,? ALF 48,6]

ARRIVAL DATE NOV 30 1971

EARTH TO MARS

184,36 [CC .18850 INC .8g42 Vl 29,332

152.28 RCA 149.63 APO 219.15 V2 26.714

185,40 ZAC g2.31 ETC 276,66 LVi -6.91

3.804 DPA "28,31 RAP 314.56 ECC !,1844

PO CAT T]H INJ 2 LAT INJ 2 LONG

1406.5 !1.63 30.05

1293,? 13,92 34.81

1020,0 16,31 14,30

066.T 18.46 546.64

327,1 !g,48 324.11

141,2 18.46 310.01

$6,8 16.31 303,22

ONRIT D[TERNINATION ACCURACY

ST 26,8 SR 25.T $S I).S

CRT ,IZ)V CRI ",ISRQ CII -GlUt1

LSA 4%.S NSA 12,5 RSA 5,R

ELI 57,5 EL2 IS,8 ALF 4?,21

ARRIVAL DATE DEC 2 19?1

EARTH TO MARS

184,32 [CC .18621 INC .8653 Vl tR.552

153,1R RCA 149.69 APO 219.DR V2 26.R80

192.80 ZAC R2.18 (TC |?5.SD LVi -6,4T

[CC 1.|125

IHJ 2 LONG

30.31

3).10

14.93

]49,63

325.40

311,00

303.84

ORBIT DETERNINATION ACCURACY

6T 2?,4 SR 28.3 86 18,3

CRT .8291CR$ -.g670 C$T -.8081

LSA 41.5 MSA 12.4 39A 5.9

EL1 ]?.? EL2 11.S ALF 46.14

1844



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 11 1971

MELIO¢ENTRIC CONIC

RL 151.89 LAL .OO

RP 214.09 LAP -.64

RC 143.936 9L "e. O5

PLANETOCENTRIC CONIC

C3 ID.994 VHL 3.314

LNCH AZNTH LNCH TIME

30.00 12 55 3

60.00 14 9 G

70.00 15 37 0

80.D0 17 26 33

90.00 19 9 17

100.00 20 9 24

110.00 20 36 26

FLIGHT TIN( 176.00 ARRIVAL DATE DEC 4 1R71

DISTANCE 409.893 [ARTM TO NAR8

LOL 259.44 VL 32.059 GAL 3.80 A2L 90.83 NCA 129.84 9MA 184.40 ECC ,19797 INC .8315 VI 28.332

LOP 29.08 VP 22.80? GAP 5,83 AZP 89.47 TAL 24.44 TAP 154.07 RCA 149.74 APO 218.07 V2 25.645

GP -9.26 ZAL 54.59 ZAP 98,26 ET8 180.97 2AE 140.59 ETE 192.24 ZAC 92.05 ETC 275.32 LVI -6_03

DLA -24.49 RAL 318.42 RAD 9638.5 VEL II.449 PTH 6.50 VHP 2.958 OPA -29.13 RAP 312.99 DEC 1.1808

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2498,63 -7.33 95.38 169.77 137.14 13 36 41 1498.6 11.05 50.58

2309.67 -2,75 53.73 174.16 130.22 14 44 55 1309.? 13.24 35.62

2042.41 1.95 35.62 177.72 124.10 16 11 2 1042.4 15.53 15.58

1899.57 8.07 12.14 180.27 119.29 17 54 52 699.6 17.54 350.95

1368.21 7.93 848.77 181.28 117.23 19 32 5 368.2 19.46 326.69

1174.04 6.07 333.51 180.27 119.29 20 28 55 174.0 17.54 312.02

10R9.23 1.95 324.54 177.72 124.|0 20 54 36 89.2 15.53 304.49

OIFFERENTIAL CCRRECTION9

TOE -.2585 TRA -.4564 TC3-2.4920 8AU .3859

RDE -.3190 RRA .1009 RE3 -.8333 FAU .25779

FOE -.7172 FRA .3476 FC-20.3188 BSP 2821

BDE .4301 8RA .4674 BE3 2.6276 FSP 2000

MZD-COQRBE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1931.1 SGR 603,8 993 1169.9 ST 28.2 8R 27.7 S9 16.9

RRT .6580 RRF .7590 RTF .8525 CRT .8330 CRS -.9592 CST -.7879

6GB 2091.6 R23 .1866 R13 .8720 LBA 41.0 MSk 12.5 SSA 4.0

SGI 2009.1 SG2 591.7 THA 16.76 ELI 37.9 EL2 11.4 ALF 44.39

LAUNCH DATE JUN 11 1971 FLIGHT TIN( 178.00 ARRIVAL DATE DEC 6 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .00

RP 214.39 LAP -.60

RC 146.344 GL -7,77

PLANETOCEN_RIC CONIC

C3 10.87_) VHL 3.298

LNCH AZNTH LNCH TIME

50.00 12 54 33

60.00 14 4 51

70.00 1S 34 39

80.00 17 22 34

90.00 1g 4 10

100.00 20 5 26

110.00 20 34 5

DISTANCE 413.097 EARTH TO MARS

LOL 259.44 VL 32.060 GAL 3.75 AZL 90.80 HCA t30.82 8MA IS4.43 (CC .18778 INC .7987 Vl 29.332

LOP 30.26 VP 22.769 GAP 5.4? AZP 89.48 TAL 24.13 TAP 154.94 RCA 149.80 APO 219.06 V2 25.609

GP -9.49 ZAL 54.79 ZAP 96.34 [T3 180.95 ZA[ 139.63 [T[ 191.71 ZAC 91.91 [TC 275.15 LV! -5.60

DLA -24.10 RAL 318.77 RAD 6638.5 VEL 11.444 PTH 6.49 VHP 2.940 OPA -29.53 RAP 312,23 ECC 1.1790

L-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZNTH IHJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2505.37 -7.67 66.65 169.96 137.10 13 36 18 1505.4 10.72 50.86

2318.39 -3.13 54.14 174.30 130.20 14 43 30 1318.4 12.87 36.06

2054.40 1,50 36.24 177.81 124.13 16 0 53 1054.4 15.11 16.25

1716.63 5.50 13.08 180.29 119.39 17 51 11 716.6 17.06 351.68

1388.94 7.28 349.95 181.26 117.40 19 2? 19 388.9 17.93 327.98

1191.10 5.50 334.45 180.29 119.3g 20 25 17 191.1 17.06 313.05

1101.22 1.50 325.16 177.81 124,13 20 52 26 101,2 15.11 305.17

DIFFERENT I_: CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.2940 TRA -.4557 TC3-2.7126 BAU .4143 SET 2053.0 SGR 812.8 SG3 1185.1

RDE -.3117 RRA .1023 RE3 -,6702 FAU .259g5 RRT .6901RRF .7723 RTF .8654

FOE -.67141FRA .3917 FC-20.6860 BSP 3058 SEE 2208.1 R23 .1821RI3 .8824

DOE .429519RA ,4670 OC3 2.8488 FSP 2030 3GI 2132.2 SG2 573.7 THA 16.28

LAUNCH DATE JUN 11 1971 FLIGHT TIM( 180.00

HELIOCENTRI_ CONIC DISTANCE 417.301

RL 151.89 :LAL .DO LOL 259.44 VL 32.063 GAL 3.70 AZL 90.76 HCA 131.99 3NA

RP 214.72 LAP -,57 LOP 31.44 VP 22.732 GAP 5.30 AZP 89.49 TAL 23.80 TAP

RC 148.770 GL -7.48 GP -9.71ZAL 55.22 2AP 94.46 ETS 180.33 ZAE 136.68 ETE

PLANETOCENTRIC CONIC

C3 10.778 VHL 3.283 OLA -23.65 RAL 319.15 RAD 6638.4 VEL 11.440 PTH 6.49 VHP

LNCH AZNTH LNCH TINE L-I TIME INJ LAT

50.00 12 54 2 2512.56 -8.02

60.00 14 3 55 2327.62 -3,54

70.00 15 32 15 2055,94 1.02

90.00 17 18 35 1734,12 4.92

90.09 18 59 ? 1409.88 8.63

100.00 20 I 27 1208.59 4.92

110.00 20 31 41 1113.76 1.02

DIFFERENT IAL CCRRECTION$

TDE -.2988 TRA -.4545 TC3-2.9388 8AU .4432

ROE ".3040 RRA .1038 RE3 -.9072 FAU .29193

FOE -,6206 FRA .436? FC-21.0154 BSP 329?

BOG .4261 SRA .4683 9C3 3,0757 FBP 2054

LAUNCH DATE JUN 11 1971

ORBIT DETERMINATION ACCURACY

ST 28.8 SR 27.2 9S 16.0

CRT .8361 CRS -.9521 CST -.7737

LSA 40.? MSA 12.5 SSA 4.1

ELI 38.0 EL2 11.3 ALF 43.12

FLIGNT TIME 152.00

ARRIVAL DATE DEC 8 1971

EARTH TO MARS

184.47 ECC .18763 INC .7647 Vl 29.332

155.79 RCA 149.85 APO 219.08 V2 25.573

191.22 ZAC 91.77 ETC 274.98 LVI -5.17

2.926 DPA -29.93 RAP 311.49 ECC 1,1774

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

66.95 170.17 137.06 13 35 55 1512.8 10.36 51.19

54.59 174.46 150.17 14 42 22 1327.6 12.48 36.52

56.90 177,92 124.14 16 6 42 1066.9 14.67 19.96

14.05 180.34 119.49 17 47 30 734.1 16,55 352.74

351.14 181.27 117.56 19 22 37 409.9 17,38 32g.24

555.42 ISO.S4 119.49 20 21 36 208.6 18,55 314.11

525.82 177.92 124.14 20 50 15 |13,6 14.67 305.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2178,4 $GR 821.9 $93 1198.0 ST 29.3 SR 29,7 33 15.0

RRT .7008 RflF .7061RTF ._,53 CRY .8384 CRi -.U4_1 Cm! -.rm4_

3_8 2320,3 R23 .1706 RIB .8912 LSA 40.3 NSA 12.4 $$A 4.2

691 2258,5 $G2 565.7 THA 15.83 ELI 38.0 EL2 11.2 ALF 41.89

ARRIVAL DATE DEC lO 1971

HELIOCENTRIC CONIC DISTANCE 421.505 EARTH TO MAR8

RL 151,89 LAL .OO LO(. _59.44 VL _2.066 GAL 5.64 AZL 90.75 HCA 153.17 $MA 184.51 [CC .15753 INC ,7296 Vl 29.332

RP 215.04 LAP -.53 LOP 32.62 VP 22.895 GAP 5.14 AZP 89,50 TAL 23,45 TAP 156.65 RCA 149.91 APO 219.12 V2 25.538

RE 151.211 GL -7.17 GP -9.92 ZAL S5.66 2AP 92.60 ETS 179,99 ZAE 134.75 ETE 190.75 ZAC 91.93 ETC 274.81 LVI -4.?4

PLANETOCENTR|C CONIC

OLA -23.24 RAL 319.53 RAD 6638.4 VEL 11.435 PTH 6.49 VHP 2.914 DPA -30.31 RAP 310.76 ECC 1.1758

L-i TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2520.22 -8.41 67.29 170.40 137.00 13 35 31 1520.2 9.9S 51.52

2337.37 -3.97 55.05 174.64 130.14 14 41 13 1337.4 12.07 37.01

20e0.03 .52 37.58 178.04 124.15 16 4 28 1080.0 14.21 17.69

1762.08 4.31 15.04 180.40 119.57 17 43 47 752.1 16.03 353.81

1431.07 5.gG 352.34 181.30 117.70 19 17 58 431.1 16.82 330.$8

1226.53 4.31 336.41 180.40 119.57 20 17 54 226.5 16.03 315.18

1129.83 .52 328.50 178.04 124.15 20 48 1 126.9 14.21 306.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 2306,5 SGR 831,1 $93 1208.8 ST 29.6 SR 26.1 SS 14.0

RRT .7194 RRF .7991 RTF .8837 CRT .8396 CRS -.9279 CST -.7274

$98 2451,7 R23 ,1758 R13 .9988 LSA 39.8 NSA 12.4 SSA 4.3

SG1 2387,4 $G2 55?,7 THA 15.39 ELI 37.g EL2 I1.1 ALF 40.75

C3 10.690 VHL 3.268

LNCH AZNTH LNCH T[NE

5D,00 12 53 30

GO,OD 14 2 16

70.D0 IS 29 45

00.00 17 14 35

go.o0 18 34 9

1D0.0D 19 57 27

110.00 20 29 14

O]FFERENTIAL CORRECTIONS

TDE -.3018 TRA -.4529 TC3-3,1T0| BAU .4T23

RDE --2960 RRA .1D56 RE3 -.9441FAU .29283

FDE -.5646 FRA .4823 FC-21.3059 8SP 3540

DDE .4228 8RA .4651 BC3 3.3078 FSP 2075

1845



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 11 1971

H[LIO¢EMTtlC COllie

mL ]51,it LAL .DO

R_ 2IS.ST LAP ".SO

RC 155.6ig Gb -i,14

PLANETOCENTRIC CONIC

CS IO.S84 VHL 3.283

LNCH AZMTH LNCH TIME

50.00 12 52 ST

60.00 14 0 $4

?O.OD 1S 27 I?

80.00 17 10 34

g0.00 18 4G |

IOO.OD 19 53 25

110.00 20 26 44

j FLIGHT TIME ll4.OO

OIITANC[ 425.TOI

L0L 116,44 VL 31.0t6 GAL 3.51 AZL 1O,ll MCA 134.34 SNA

LOP 33,?1 VP IE,ISl GAP 4,g7 AZP 8g.5Z TAL 23.10 TAP

GP -10,13 ZAL $l,12 ZAP SO,T? ET8 179.66 ZA[ 152.24 ETE

ARRIVAL DATE DEC 12 lD?l

EARTH TO MAR1

114,17 ECC .12747 INC .6t35 Vl 2R.S32

157i44 RCA 148,17 APO E19.17 V2 23,4iR

190,30 ZAC it,4? ETC 274,G5 LVI -4,31

RAP 310.09 [CC 1.1742

INJ E LAT INJ 2 LONG

6,59 GiRl?

!1.03 37.93

13.72 18.49

15.49 354.91

16.25 331.09

15.49 319.28

13.72 307.35

OLA -22.72 RAL 312.g3 2AO 6232.3 VEL 11.431PTH 8,48 VNP 2.205 DPA -30,69

L'| TIME IMJ LAT IMJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CIT TIM

2SEi,]i -6,11 i?,63 |70.14 136.95 13 35 S 1528.4

2347.85 -4.42 55.55 174.84 130.10 14 40 2 1347.?

20i3.69 ".01 38,29 178.18 124.15 16 2 |! 1093.T

1770.48 3.69 16.06 180.48 119.65 17 40 4 770.5

14iE.56 $.68 353,55 181.35 117.86 19 13 20 452.9

1244.95 3.69 337,43 180.48 119.65 20 14 11 244.9

1140.51 -.OI 32?.21 178,18 124.15 20 45 44 |40,5

DIFFERENTIAL CORRECTIO_

TOE -.3036 TRA -.4504 TC3"3.4043 lAD .5013

RDE *.2879 RRA .1074 RC3 -.9810 FAU .26351

FOE -.5087 FRA .5290 FC-21,5538 BSP 3?go

DOE .4184 ERA .4630 BC3 3.5428 FSP 2089

MID-COURSE [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2435.? SGR 840.6 $63 121?.3 ST 2g.g 98 25.9 89 13.0

RRT .7368 RRF .8117 RTF .8939 CRT .8400 CRS -.9090 CST -.6933

$GB 2576.7 823 .1738 813 .9056 LSA 39.3 NSA 12.4 9SA 4.4

661 2517.3 962 549.9 THA 15.00 ELI 37.8 EL2 11.0 ALF 39.?2

LAUNCH DATE JUN 11 lg?l FLIGHT TIME 186.00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .00

RP 215.71 LAP -.45

RC 156.143 _ -6.50

FLANETOCENTRIC CONIC

C3 10.492 VHL 3.239

LNCH AZNTH LNCH TIME

50.00 12 52 22

60.00 13 59 2g

?O.OO 15 24 45

80.00 17 6 30

9O.OO 18 44 tO

tOO.DO 19 49 22

tlO.O0 ZO 24 9

DISTANCE 429.911 EARTH TO MARS

LOL 259.44 VL 32.073 GAL 3.53 AZL 90.66 HCA 135.51 SNA 184.64 ECC .18745 INC .9557 Vt 29.332

LOP 34.95 VP 22.622 GAP 4.81 AZP 89.53 TAL 22.74 TAP 158.24 RCA 150.03 APO 219.25 V2 25.461

GP -10.33 ZAL 56.61 ZAP 88.98 ETS 179.31 ZAE 130.95 ETE 189.68 ZAC 91.31 ETC 274.50 LVl -5.gQ

DLA "22.29 RAL 320.$5 RAD 8638.3 VEL 11.427 PTH 6.48 VHP 2.898 DPA -31.07 RAP 309.43 ECC 1.1727

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2537.00 -9.24 68.00 170.90 136.88 13 34 39 1537.0 9.15 52.24

2358.49 "4.89 55.07 175.05 130.05 14 38 48 1358.5 11.16 S8.O?

2107.94 -.55 39.04 178.34 124.15 15 59 51 1107.8 15.21 19.24

1709.40 3.06 17.10 180.59 119.72 l? 36 lg 789.4 14.92 356.03

1474.38 4.58 354.78 181.43 117.94 19 8 44 474.4 15.65 333.21

12&3.86 3.06 338.47 180.59 119.72 20 10 26 263.g 14.92 31?.40

1154.76 -.55 327.95 178.34 124.15 20 43 24 154.8 13.21 308.15

LAUNCH DATE dUN t1 1971

HELIOCENTRIC CONIC

RL 151,81 LAL .00

RP 216.04 LAP ".42

RC 158.631 GL "6.13

PLAN£TOCENTR|C CONIC

C3 10.403

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.3042 TRA -.4474 TC3-3.6427 6AU .5300 8ST 2567.1 SGR 851 .2 SG3 1225.3 ST 30.0 SR 25.0 99 12.1

RDE -.2799 RRA .1089 RC3-1.0198 FAU .26408 RRT .7537 RRF .8241 RTF .9015 CRT .8398 CR8 -.8856 CST -.6545

FDE -.4551 FRA ,5678 FC-E1.7910 BSP 4038 8GB 2704.5 823 .1716 R!3 .9120 LSA 58.7 MSA 12.3 SSA 4.5

BOG .4133 BRA .4604 BC3 3.7827 FSP 2090 861 2649.7 SG2 542.0 THA 14.66 ELI 37.5 EL2 10.8 ALF $8.Tg

FL|GHT TIME 188.00 ARRIVAL DATE DEC 16 1971

DISTANCE 434.113 EARTH TO MARS

LC£ 259.44 VL 32.070 GAL 3°48 AZL 90.62 HCA 158.67 SMA |84.76 ECC .18749 INC .6184 VI 29.332

LOP 39.11 VP 22.58G GAP 4.65 AZP 89.55 TAL 22.36 TAP 159,03 RCA 150.09 APO 219.35 V2 25.424

GP -10.59 ZAL 57.11 2AP 87.22 [TS 1?8.96 ZAE 129.08 IT[ 199.47 ZA¢ 91.14 ETC 274.35 LVI -3.48

VHL 3.225 DLA -21.79 RAL 320.77 RAD 9658.2 VEL 11.425 PTH S,4T VHP 2.$94 DPA -31.44 RAP 308.80 ECC 1.1712

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME

5D.DD 12 51 44 254S.19 -9.70 88.39 171.|? I36.8I |3 34 lO

SO.DO 13 58 O 2319.gD -5.39 56,62 175.28 130.00 14 37 30

70.00 19 22 4 2162.7R -I.lZ 39,81 178.51 124.14 15 57 27

80.00 f? 2 23 1806.80 2.40 18.t? I80.70 IIG.?? 17 32 32

gD.O0 18 39 11 1401,5? 3.87 356.02 181.52 118.04 tg 4 8

tOO.DO It 45 15 1205.28 2.40 339.54 180.?0 !19.77 20 8 30

llO.OO 20 21 30 1159.80 -I.12 528.75 178.51 124,14 20 41 0

DIFFERENT IAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TDE *.SOZ? TEA -.4431 TC$'5,8832 SAU .580| 8GT 2898.9 8GR 888.0 SG5 It40.G

ROE ".E738 RRA .tORt RC5"1.0|?4 FAU .26851 RRT .7730 RRF ,8583 RTF ._,14

FDE -.4407 FRA *5633 F¢'62,1G28 lip 4281 8GB 2835.0 823 .1955 RI5 ,8|07

IRE .4082 IRA .4SIS 9C3 4.0272 FRF 2040 8G! 2784.3 802 533.8 THA 14,51

PO CST TIN INJ 2 LAT INJ 2 LONG

1546.2 9.69 52.63

1369.9 10.68 38.64

1122.R 12.68 20.05

808.8 14.34 357.17

4gs.8 15.03 534.55

283.3 14.34 318.54

IEg.8 12.68 308.97

LAUNCH DATE JUN I1 1971 FLIGHT TIME 190.00

HELIOCENTRIC CONIC DI8TANC[ 438.311

RL 151.81 LAL ,00 LOL 258.44 VL 32,083 GAL 5.42 AZL 50,|8 HCA 137.83 8HA tEA.I| ECC .18751

RP 219.50 LAP -.3| LOP 3?.2? VP 22.550 GAP 4.4R AZP 80,$? TAL 21.97 TAP IS9.8D RCA IS0.15

RE 151.134 GL -S,75 GP -10,80 |AL 67.64 ZAP 95.5| IT8 |?6,90 ZA[ 127,24 ETE 189,09 ZAC 10.99

PLAN[TOC[NTRIC CONIC

C3 10.318 VHL 5.216

LNCH A2NTH LNCH TIME

SO.O0 12 51 4

90,D0 ]3 80 29

70,QD 15 ID 21

90.00 10 58 14

90.D0 IS 34 IE

tO0.O0 16 41 6

110.00 20 15 48

DIFF£RENTI4L CORR[CTIONa

TDE -.$009 TRA -,44D2 TC3-4.1330 BAU .5895

ROE -.2610 RRA .1140 RCS-|.09D4 FAU .26242

FDE -.3034 FR4 .6818 FC-22,0232 B6P 4538

BOG .5993 BRA .4547 DC3 4,2?44 FSP 2115

DLA -21.23 RAL _61.61 RAO 6638.2 V[L |t.420 P?H 9.47 VHP 2,893 DPA -31,80

L-I TIME 1NJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2595.19 -10.18 |8.81 171.4? 136,73 13 33 40 1555.g

63||.84 -3,92 3?.20 |78,3E 128.94 14 36 |1 1351,9

DIG|,30 -1oT! AO,G2 178.71 124.16 15 55 0 $138.3

1868.84 1.72 19.27 |R0.$5 110.81 17 28 45 828.8

1519.27 3.14 357.29 181.83 liE.12 18 59 32 519.3

1303.31 1,72 340.64 180.85 lI9.Sl 20 2 49 303.3

lESS.El -1.71 329.54 178.71 124.12 20 38 33 185.1

MID-COURSE EXECUTION ACCURACY

8ST 2836.6 SGR 868.9 SG3 1226.4

RRT .7813 RRF .8456 RTF .g112

8GB 2966.? R23 .1731 RE3 .glgg

&Gl 2919.5 SG2 526.g THA 13.92

ORBIT D[TERHINATION ACCURACY

8T 30.0 8R 24.5 SI 11.9

CRT .140} CRI -,171] CII -.1311

LEA 35,4 NSA 12,2 85A 4.1

ILl 3?.2 EL2 10,7 ALF 31.65

ARRIVAL OAT_ DEC 18 IRYI

EARTH TO MAR8

INC .5?59 VI 29.332

APO 219.48 V2 25.385

[TC 274.21 LVl *5.0?

RAP 309,21 ECC 1.1999

INJ 2 LAT INJ 2 LONG

8.2t 53.05

10.19 39.23

12.12 20.gl

13.73 358.35

|4,59 335.91

13.73 319.?1

12.12 309.82

OR||T DETERMINATION ACCURACY

9T 2g.g SR 23,5 8S 9.9

CR? .8345 CRS ".?693 CST -.4758

LSA 37.1 NSA 12.2 SSA 4.8

ELI 36.6 EL2 IO.S ALF 36.8e

1846



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 11 1971

_¢LIOCEMTRIC CONIC

RL ISI.DI LAL .00

RP Eli. T3 LAP -.3S

RC 113.149 GL -5.35

PLANETOCENTRIC CONIC

C3 10.232 VHL 3.105

LNCH AZHTH LNCH TII_

50.00 12 50 21

60.90 13 54 52

70.00 IS 16 33

80.00 16 54 0

90.00 18 29 11

lOD.O0 lg 36 52

110.00 20 15 59

FLIGHT TIN( 192.00 ARRIVAL DATE DEC 20 1971

DISTAMCE 442.$09 EARTH TO MARS

LOL 259.44 VL 32.089 GAL 3.36 AZL 90.53 NCA 138.98 8NA IS4.90 ECC .IS7SO INC .5332 Vl ZD.$3E

LOP 38.43 VP 22.S18 GAP 4.34 AZP 9g. GOTAL 21.57 TAP ISD.5S RCA 150.21 APO 219.39 V2 25,347

GP -11.D4 ZAL 58.18 ZAP 83.83 ET8 179.23 ZAE 125.43 ETE 188.T1 ZAC 90.77 ST{ 2TA.D9 LVI -2.67

DLA -20.6g RAL 321.$6 RAD S638,2 VEL 11.416 PTH Q.47 VHP 2.894 OPA -32.16 RAP 307.65 ECC l.til4

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM IMJ TIM( PO CST TIM INJ 2 LAT INJ 2 LONG

2566.17 -10.69 $9.24 171.78 136.64 13 33 7 1566.2 7.69 53.49

2394.58 -G.47 57.81 175.75 129.87 14 34 46 1394.$ g.s1 39.86

2154.45 "2.33 41.46 ITS.gt 124.08 15 52 27 1154.4 11.53 21.79

1849.43 !.03 20.40 18|.D0 119.84 IT 24 SO 849.4 13.09 359.54

1542.42 2.40 358.59 181.77 !18.19 t6 54 84 542.4 13.73 337.29

1323,91 1.03 341.77 181.00 119.84 19 58 56 323.9 13.09 320.91

1201.26 -2.33 330.38 178.91 124,08 20 36 1 201.3 11,53 310.T1

DIFFERENTIAL CCRRECTIONS

TOE ".2964 TRA -.4354 TC8-4.3805 BAU .6188

HOE -.2517 RRA .1151 RC5-1.1260 FAU .26136

FOE -.2335 FRA .7267 FC-22.1154 BSP 4791

ODE .3888 ERA .4506 Be3 4.5234 FSP 2109

LAUNCH DATE JUN 11 1971

HELIOCENTRIC COqIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2971.6 SGR 879.4 SG3 1228.9 8T 29.6 SR 22.8 SS 9.1

RRT .7946 RRF .SSGl RTF .9160 CRT .8300 CRS -.6T96 CST -.SSSG

SGB 3099.0 R2) .1734 R13 .9239 LSA 36.2 NSA 12.2 SSA 4.9

SGI 3055.2 882 519.3 THA 13.63 ELI 35.9 EL2 10.5 ALF 36.15

FLIGHT TIN( 194.00 ARRIVAL DATE DEC 22 1971

DISTANCE 446.705 EARTH TO MARS

RL 151.89 LAL .00

RP 217.08 LAP -.31

RC 166.178 GL -4.92

PLANET_ENTRIC CONIC

C3 10.152 VHL 3.106

LNCH AZHTH LNCH TIME

50.00 12 49 33

60.00 13 53 10

TO.DO 15 13 39

SO.D0 16 4g 42

90.O0 18 24 7

100.00 19 32 34

liD.DO 20 13 5

LOL 259.44 VL 32.095 GAL 3.30 AZL 90,49 HCA 140.14 8NA 185.00 (CC .18772 INC .4890 Vl 29.332

LOP 39.58 VP 22.480 GAP 4.19 AZP 8go62 TAL 21.16 TAP 161.30 RCA 150.26 APO 219.73 V2 25.308

GP -11.28 ZAL 58.75 ZAP 82.20 ETS 177.86 ZAE 123.65 ETE 188.36 ZAC 90.58 ETC 273.96 LV! -2.27

DLA -20.10 RAL 322.11 RAD GS38.1 VEL 11.413 PTH 6.46 VHP 2.896 DPA -32.51 RAP 307.13 ECC 1.16T1

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2577.05 -11.23 69.73 172.10 136.55 13 32 30 1577.0 7.15 53.95

2407.86 -7.05 58.45 176.06 129.78 14 33 16 1407.9 9.04 40.51

2171.29 -2.97 42.35 179.14 124.04 15 49 50 1171.3 10.91 22.70

1670.67 .31 21,56 161.18 11g.86 17 20 53 870,7 12.43 ,TT

1566.11 1.64 359.91 181.92 118.24 18 50 13 566.1 13.05 338.69

1345.14 .31 342.93 181.18 119.86 19 54 59 345.1 12.43 322.14

1218.11 -2.97 331.26 179.14 124.04 2C 33 23 218.1 10.91 311.62

DIFFERENT IAL CORRECTIONS

TDE -.2899 TRA -.4299 TC3-4.6303 BAU .6480

RDE -.2415 RRA .1188 RC3-1.1649 FAU .23974

FOE -.1524 FRA .7802 FC-22.1503 BSP 5048

ODE .3773 8RA .4460 8C3 4,7746 FSP 2110

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3107.3 SGR 889.6 SG3 1228.6 8T 29.2 SR 22.0 SS 8.4

RRT .8066 RRF .8660 RTF .9195 CRT .8234 CR3 -.5353 CST -.1769

3GB 3232.2 R23 .1752 R13 .9268 LSA 35.1 NSA 12.1 $SA 5.1

SGI 3191.4 $82 512,0 THA 13,35 ELI 35.0 EL2 10.4 ALF 35.43

LAUNCH DATE JUN I1 1971 FLIGHT TIME 196.00 ARRIVAL DATE DEC 64 1971

DISTANCE 450.899 EARTH TO MARS

32.102 GAL 3.24 AZL 90.44 HCA 141.28 6MA 185.11 ECC .18786 INC .4421 Vt 29.532

22.445 GAP 4.04 AZP 89.65 TAL 20.74 TAP 162.02 RCA 150.34 APO 219.89 V2 25.269

59.33 ZAP 80.81 ET8 177.47 ZAE 121.89 ETE 188.01 ZAC 90.57 ETC 273.84 LVI -I.88

HELIOCENTRIC CONIC

RL 151.89 LAL .O0 LOL 259.44 VL

RP 217.43 LAP -.28 LOP 40.73 VP

RC 168.717 GL -4.47 GP -11.53 ZAL

PLANETOCENTRIC CONIC

C3 10.075 VHL 3.174 DLA -19.40 RAL 322.57 RAD 6636.1VEL 11.40g PTN 6.46 VHP 2.901DPA -32.87

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN

50.OO 12 46 42 2568.57 -11.78 70.24 1T2.45 136.44 13 31 SO 1568.6

60.00 13 51 25 2421,88 -7.66 59.14 176.35 129.69 14 31 45 1421.9

70.00 15 ID 39 2188.87 -3.64 43.27 179.38 123.98 15 47 7 1188.9

8D.OD 16 45 19 1892.58 -.44 22.77 181.37 119.85 17 16 51 892.6

90.00 16 16 59 1590.40 .86 1.28 182.09 118.27 18 45 30 590.4

sOD.DO 19 28 10 1367.05 -.44 344.13 IO1.DT 119.85 |9 50 58 567.1

110.00 20 10 5 1235.68 -3.84 332.18 179.38 123.98 20 30 41 235.7

DIFFERENTIAL CDRRECTION3 MID-COURSE EXECUTION ACCURACY

TOE -.2816 TRA -.42A2 TC3-4.6830 8AU .6TT3 $GT 3244.5 3r.A_ 900.4 383 1222.7

ROE ".2111RflA .1214 RC5"I.EO23 FAU .25778 RRT .8178 RflF .9755 RTF ._27

FOE -.0706 FRA .8295 FC-22.1508 SiP 5298 8GD 3367.1 R25 .1774 R13 .9295

DOE .3643 ERA .4412 8C3 5.0288 FSP 2102 861 3329.0 $;2 504.9 THA 13.09

LAUNCH DATE JUN 11 19TI FLIGHT TIME 198.00

HELI_ENTRIC CONIC DISTANCE 455.090

RL 151.89 LAL .00 LOL 259.44 VL 32.109 GAL 3.18 AZL 90.39 HCA 142.43 SMA 105.23 ECC .18804

RP 217.79 LAP ".24 LOP 41.87 VP 22.411 GAP 3.89 AZP 89.69 TAL 20.31 TAP 162.74 RCA 150.40

RC 171.268 GL -4.00 GP -11.79 ZAL 59.93 ZAP ?9.06 ET8 177.08 ZAE 120.17 ETE 187.68 ZAC 90.14

PLANETOCENTRIC CONIC

RAP 306.65 ECC 1.1658

INJ 2 LAT INJ 2 LONG

_.56 34.44

8.45 41.19

10.27 23.66

11.74 2.04

12.34 340.12

t1.74 323.40

10.27 312.57

ORBIT DETERMINATION ACCURACY

IT 28.6 SR 21,2 SS S.1

CRY .St49 CR8 -.3498 CI1 .U$ZZ

LIA 34.0 MSA 12.0 8SA 5.3

ELI 34.0 EL2 19.5 ALF 54.79

ARRIVAL DATE DEC 24 1971

EARTH TO MARS

IHC .3935 Vl 29.532

C3 lO.gOl VHL 3.162 OLA -18,83 RAL 323.04 RAO $638.0 VEL 11.406 PTH 6.46 VHP 2.g08 DPA -35.22

LNCH AZNTH LNCH TINS L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CST TIN

50.0D 12 47 46 2600.75 -12.39 70.?? 1T2.78 136.31 13 31 6 1600.8

60.00 13 49 2g 2436.61 -8.30 sg,83 176.66 12g.58 14 30 6 1438.6

70.00 16 7 31 220?.21 -4.34 44.23 179.63 123.91 IS 44 18 1207.2

90.0D 16 40 49 1913.22 "1.20 24.01 181.58 119.84 17 12 44 915.2

90.00 18 13 46 1615.34 .OS 2.66 182.28 118.28 18 40 42 615.3

100.00 19 23 41 1389.69 "1.20 345.38 181.58 119.84 19 46 50 389.7

110.00 20 6 57 1254.03 -4.34 333.15 179.63 123.91 20 27 $1 254.0

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.2711 TRA -.4174 TC3-S.1364 8AU .7065 $GT 3381.4 SGR 911.9 SG3 1217.3

RDE -.2205 RRA .1243 RC3-1.2d04 FAU .25548 RRT .8285 RRF .8847 RTF .g234

FD£ .0112 FRA .880g FC-22.1161 BSF SSS2 SGB 3602.2 R2S .1802 R13 .g816

608 .3494 8RA .4365 BC3 5.2840 FSP 2094 SG1 3466.6 SG2 498.1 THA 12.87

1847 Jt

APO 220.06 V2 25.229

ETC 273.73 LVI -1.48

RAP 306.21ECC 1.1646

INJ 2 LAT INJ 2 LONG

5.g7 54.96

7,79 41.gl

9.59 24.64

11.02 3.33

11.80 341.58

11.02 324.70

9.59 313.SG

ORBIT DETERMINATION ACCURACY

ST 27.8 SR 20.3 SS 8.3

CRT .8038 CR3 -.1416 CST .2476

LSA 32.9 MSA 11.g $$A 5.G

ELI 32.9 EL2 10.2 ALF 34.25



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH DATE JUN |1 19?1

N[LIO([MTMiC CONIC

RL 15|,89 LAL *DO

RP 218.13 LAP ".20

RC 173,829 GL "3.49

PLANETOCENTRIC CONIC

C3 9,931VML 3.181

LNCH AZMTH LNCH T|HE

30.00 IE 46 44

60.DO IS 47 28

?O.OO 15 4 15

80.00 16 36 11

90.00 18 8 27

|DO.DO I9 19 3

110.00 20 3 42

FLIGHT TIN[ EOO,OO ARRIVAL DATE DEC 28 1871

D|R?ANC_ 4|R,|?9 EARTH TO MAm8

L_. 16|.44 VL 3|.||S GAL S.11AZL 90,34 HCA |43.57 SNA tR|,3$ [CC ,lAIRS INC ,9494 Vl R|.)DR

LOP 49.01VP RR.3?? GAP 3,?4 AZP 89.?R TAL 18.87 TAP 183.44 RCA 190.46 APO RRO.R9 VR RS.180

GP -IR,OS |AL 6O,SR ZAP ??,55 ST8 178.68 ZA[ 110,48 ETE 107,3R ZAC 19.gO ETC R79.63 LVI -1,08

DLA -1|.|5 RAL 393.51RAO SI3R,O VEL 11.403 PTH i.45 VHP R,R|R DPA "39,$7 RAP $09.1| [CC I,|194

L-I TIME |NJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ R LAT [NJ Z LONG

2813.i4 -t$,06 71,34 173.15 136.18 13 90 17 1819.8 5.99 5S,90

2489.11 -8,97 IO,II 178.97 I99,48 14 RS RO 1459,1 7.19 41,87

2R2(,98 -5.08 45,29 179,90 /26,82 15 41 22 1226.4 8.88 28.87

1938.65 -2,DO 95,30 181.81 119.80 17 8 30 938.6 t0.27 4.87

1841.01 -.78 4.09 182.48 118,27 18 35 48 641,0 10.88 343.07

1413.12 *2.00 348.66 181.8! 119,80 19 42 38 413.1 |D,27 326,03

1273.20 -5,08 334.15 179.90 123,$2 20 24 55 273.2 8.B8 314.99

DIFFERENT IAL CCRRECTIONS

TOE -.2376 TRA -.4101 TC3-5.3884 8AU .7353

ROE -.2092 RRA .1278 RC3-1,2789 FAU .2527_

FDE .1005 FRA .9507 FC-22.0901 88P 580S

DOE .3319 ERA .4294 BC3 5.5380 FAR 9082

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3517.0 8DR 999.5 8GS 1209.6 8T 96.7 8R 19.4 58 8.8

RRT .8384 RRF .8938 RTF .92T6 CRT .7886 CR$ .0750 CAT .4308

SGB 3636.2 923 .1886 RI3 ,9337 LSA 31.6 NSA 11.T 8SA 5.9

SGI 3809.g SG2 491.4 THA 12.65 ELI 31.4 EL2 10.1 ALF 33.81

LAUNCH DATE JUN 11 19?1 FLIGHT TIN_ 902.00 ARRIVAL DATE DEC 30 1971

HELIOCENTRIC CONIC

RL 151.89 LAL .OD LOL 2|9.44 VL

RP 218,51 LAP -.17 LOP 44.18 VP

RC 178.400 GL -1.96 GP -12.33 ZAL

PLANETOCENTRIC CONIC

C3 9.865 VHL 3.141

LNCH AZNTH LNCH TIME

50.00 12 45 36

60.00 19 45 20

70.00 15 0 31

80.00 16 31 26

90.00 18 3 1

100.00 19 14 18

110.00 20 0 17

DIFFERENTIAL CCRRECTIONS

TOE -.2415 TRA -.4020 TCS-S.6411 BAU .7840

RD£ -.1974 RRA .1304 RC9-1.$172 FAU .24973

FOE .1915 FRA ,979S FC-21.9181 88P 6059

BOE .3119 BRA .4228 8C3 5,7928 FSP 9088

DISTANCE 463.486 EARTH TO MARS

39.124 GAL S.O5 AZL 90.29 HCA 144.71 SMA 183.48 ECC .18849 INC .2889 Vl 29.339

92.343 GAP 3.60 AZP 89.76 TAL 19.43 TAP 164.14 RCA 150.52 APO 220.43 V2 23.149

61.20 ZAP 76.08 ET8 I76.28 ZAE 116.83 ST[ 187.05 ZAC 89.65 [TC 279.$4 LV| -.70

DLA -17.43 RAL 923.98 RAD 6688.0 VEL 11.400 PTH 8.48 VHP 2.926 DPA -33.93 RAP $05.46 E¢C !.1624

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH ]NJ TIN[ PO C6T TIN INJ 2 LAT INJ 2 LONG

2627,29 -IS.70 71,94 173.52 IS6.02 19 29 23 1627.3 4.64 56.07

2468.43 -9.68 61.41 177.31 129.92 14 26 28 1468.4 6.41 43.48

2246.42 -5.82 46.29 IS0.19 123.71 13 38 18 1246.4 8.13 26.74

1961.92 -2.82 26.63 182.05 119.74 17 4 9 962.9 9.49 6.04

1667.48 -1.63 5.36 182.71 118.24 18 SO 48 667.5 10.03 344.60

1437.39 -2.DR 348,00 189,05 119.74 19 58 IS 487.4 9,49 327.41

1293.24 -5.82 335.21 180.19 125.71 90 21 51 993.R D.13 313.66

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3652,6 SGR 938.2 SGS 1200.9 8T 25.4 SR 18.4 88 9.9

RRT ,8478 RRF .9017 RTF .9298 CRT .7684 CRS .9558 CST .6041

8GB 3770.7 R29 .|874 R13 ,9354 LSA S0.2 MSA 11.3 88A 8.2

SGI 3799.4 SG2 483.0 THA IR.47 ELI 99.7 EL2 10.1 ALF 33.4?

LAUNCH DATE JUN 11 1971 FLIGHT TIME 204.00 ARRIVAL DATE JAN ! 1972

HELIOCENTRIC CONIC

RL 181.89 LAL .00 LOL 299.44 VL

RP 218.88 LAP -.19 LOP 45.98 VP

RC 178.981 GL -2.39 GP "12.13 ZAL

PLANETOCENTRIC CONIC

C8 9.803 VHL 3.191

LNCH AZNTH LNCH TIME

SO.DO 12 44 20

SO.DO 13 43 3

70.00 14 S? 17

40.00 18 28 31

90.00 17 57 28

lOG.GO 19 9 22

liD.DO 19 S8 43

OIFFER[NTIAL CGqMECTICql

YD[ -.2232 TRA -.3938 TCS-S.R991 |AU ,?SRi

RD[ ".1184 RRA ,199l RC$'I,3S?| P&U *|4SIS

FDE .Ells PR4 1,D24| PC-RI,??RR 8|P 6311

80[ .2901 IRA ,4188 It3 1.0410 PIP R051

OISTANCE 487.849 EARTH TO NARD

3R.ISR GAL 2.98 AZL 90.R5 HCA 145.84 SMA 183.8R ECC .18873 INC .2321 VI 29.332

RR,309 GAP 9.48 AZP 89,8| TAL |s.gs TAP |64,82 RCA 130,38 APO 220.63 V2 23.10g

61,86 ZAP 74,67 ITS |73,89 ZAE 113,21ETE 186,?4 ZAC 89.38 ETC 279.48 LV| -.31

DLA -14,87 RAL 394,48 RAD 8697,9 VEL 11,$97 PTH 6.43 VHP E,938 DPA -34.29 RAP 9OR.IS ECC 1.1613

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2841,?$ -|4.41 79.39 179.92 19S.SS 13 98 22 1641.T 3.91 S8.68

9485.44 -t0.42 8R.R$ 1?7,65 129.15 14 24 28 1483.6 5,66 44.99

2287.36 -R.81 47.40 180.49 128.58 15 35 4 1267.4 7.35 27.86

1988.1R -3.87 28.02 189.31 !I6.83 16 59 99 988.1 8.8? 7.48

1S84.9R -R.SI 7.09 182.85 118.18 18 25 41 894.0 9.19 348.17

1462.56 -3,87 $49.99 182.31 119.85 19 93 45 462,6 8.67 328.$3

ISIA.RI -8.61 386,3R J80.49 IR3.58 20 18 38 914,2 7.35 918.?0

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 3788.6 9DR 949.9 SG3 1190.6 ST 24.0 SR 17.4 SS 11.9

RRT ,1566 RRF ,_UD? RTF *_al$ CNT ./4ZU CRI .|Ill C41 *FUiU

SOB 3905.9 RR3 ,ISI? R13 ,9368 LSA 98.9 MSA 11.3 AIA 1.9

SGI 3076.4 SGR 479.0 THA IR,91 ELl 27.9 [L2 IO.O ALF $3,89

LAUNCH DATE JUH 11 1971 FLIGHT TIME 908.00 ARRIVAL DATE JAN 3 1979

HELIOCENTRIC CONIC DISTANCE 471.830 EARTH TO MARS

RL 1SI.89 LAL .DO LQL 219,44 VL 3R.III GAL R.91 4ZL gO.l? HCA 148.97 INk 105.?R [CC ,18904 INC .1722 Vl 29.999

MP 919.99 LAP -.06 LOP 44.41VP RR,RTQ GAP 9.99 AZP $9.88 TAL 18,32 TAP 185.46 RCA 190.84 APO 820.86 VE 95.088

RC 181.S?R 61 -1,78 GP -12.94 ZAL SR.S4 EAR 73,99 ETS ITS,DR |AS 113,89 [T[ 188.45 ZAC 89.10 ETC 973.39 LVI .08

PLAN[TOCENTR|C CONIC

C3 9.748 VHL 3*192 DLA "15.87 RAL 394.93 RAD 9837.9 VEL 11.995 PTfl R,45 VHP 2.951DPA "94.66 RAP 904,89 [CC 1.1404

LNCH AZMTH LNCH TIME L'I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

SO.DO 12 41 57 1887,DI -IS,13 73.26 ]74,$2 135,66 13 27 14 16ST.I 3.14 57.32

80.00 19 40 39 9503.78 "11.20 88,16 178,02 128.97 14 22 19 1303.8 4.86 45.16

?0.00 14 38 32 2989,97 "?*44 48.36 lAD.SO 129.43 15 31 41 1289.4 6. SZ 29.02

80,OQ 18 21 95 9014,91 -4.38 Rg.46 |88.58 119.54 16 54 3g 1014,3 T.81 8.93

g0.00 17 51 40 1793.19 -3,49 8.87 169.21 118,09 IS 90 94 723.1 8.31 347.79

100.00 19 4 16 1488.78 -4,55 $50,89 182.58 11g,54 1g 2g 5 488.B 7.81 330.30

110.00 19 52 58 1936.19 *?,44 39T.48 180,80 123.49 20 15 14 936.2 6.52 31T.94

OIFFERENTIAL CCRRECTION9 NID-¢OURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2Q17 TRA -.3059 TCS-6o1480 BAU ,8910 8ST 3929.8 8DR 964,6 869 1179.4 ST 22.3 SR 16.4 $$ 12.8

ROE -.1728 RRA .1389 RC3-1.3gT8 FAU .24803 RRT ,8649 RRF .9173 RTF ,9328 CRT .7056 CRS .4840 CAT .?848

FOE .3?46 FRA 1.0692FC-ll,5904 88P 6866 868 4040.7 923 .1965 913 ,9381 LSA 2?.6 NSA II.G $$A T.O

ROE .2656 BRA .4088 SC3 6.3020 FSP 2032 861 4012.8 $62 473.4 THA 12.18 ELI 25.8 EL2 10.0 ALF 33,03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 11 19T1

H[LIO(EHTRIC CONIC

HL 151.88 LAL ,DO

RP 219,82 LAF ",Ol

RC 184.1T2 6L -1,13

PLANETOCENTRIC CONIC

C3 9.882 VHL 3.115

LNCH AZNTH LNCH TIME

50.00 12 41 23

80.00 13 37 58

TO.OO 14 49 35

80.00 18 18 8

90.00 17 45 43

100.00 18 58 88

110.00 19 49 1

FLIGHT TIM( 208.00 ARRIVAL OAT2 JAH 5 tl?9

DI|TANC[ 470,007 EARTH TO NAIl

LOL 819.44 VL 32.tSO 6AL 8.85 AZL SO.I| NCA 140.09 8NA |||,It [CC .18859 IMC .1078 VI 28.332

LOP 4?.54 VP 2|.243 GAP 3.18 AZP 89.91 TAL 18.05 TAP |16.|l lEA rio. To APO t21.11 V2 t5.0t8

GP -13.28 ZAL 83.23 ZAP ?1,96 ETS 174.93 ZA[ Sit.DR ET[ 188.16 ZAC 88.79 ETC R73.32 LVI .48

DLA -15.03 RAL 325.41 RAG 8937.9 VEL 11.303 PTH 8.44 VHP 2.989 DPA -35.05 RAP 304.87 [CC 1.1585

L-I TIME IN] LAT IN] LONG IN] RT ARC [NJ AZMTH IN] TIME PO C8T TIN IN] 2 LAT IN] 2 LONG

2675.51 -15.94 74.01 174.74 135.44 13 25 59 1873.3 2,33 58.00

2522.94 -12,02 64,12 178.40 121.76 14 20 t 1522.9 4.02 48.08

2312.43 -8.30 49,79 181.14 123.25 15 28 7 1312.4 5.65 30.24

2041.60 -5.46 30.97 182.88 119.40 16 50 8 1041.6 8.81 10.45

1752.50 -4.36 10.52 183.48 117.97 18 14 56 752.5 7.40 349.46

1518.OT -5.46 352.34 I82.88 119,40 19 24 14 516.1 6.91 331.82

1359.25 -8.30 338.71 181.14 123.25 20 11 40 359.2 5.65 319.16

DIFFERENTIAL CCRRECTION8 NIO-COURSE EXECUTICN ACCURACY

TDE -.1771 THA -.3762 TC3-6.3983 8AU .8494 6GT 4059.1 SGR 980.8 SG3 1167.2

HOE -.1596 RHA .1404 RC3-1.4401 FAU .23939 RRT .8727 RRF .9247 RTF .9540

FOE .4691 FRA 1.1116 FC-21.3828 BSP 6811 SGB 4175.9 R23 .2018 R13 .9391

BDE .2384 ERA .4018 6C3 8.5555 PAP 2009 SC,] 4149.5 SG2 468.3 THA 12.08

LAUNCH DATE JUN 11 1971 FLIGHT TIN( 210.00

HELIOCENTRIC CONIC DISTANCE 480,181

RL 151.89 LAL .OO LOL 258.44 VL 32.159 GAL 2.78 AZL 90.04 HCA 149.22 SNA

RP 219.99 LAP -.02 LOP 48.66 VP 22.209 GAP 3.04 AZP 89.96 TAL 17.58 TAP

RC 186.781 GL -.44 GP -13.61 ZAL 63.95 ZAP "_.66 ET8 174.46 ZAE 110.54 ET[

PLANETOCENTRIC CONIC

C3 9.644 VHL 3.103 DLA -14.14 HAL 325.87 RAD 6637.9 VEL 11.391 PTH 6.44 VHP

LNCH AZMTH LNCH TINE L-I TINE IN] LAT

50.00 12 39 43 2690.57 -16.78

60.00 13 35 8 2543.20 -12.88

70.00 14 45 24 2336.66 -9.20

80.00 16 10 34 2070.08 -6.41

90.00 17 39 32 1783.04 -5.33

100.00 18 53 Z6 1544.55 -6.41

110.00 19 44 50 1383.48 -9.20

DIFFERENTIAL CCRRECTION8

TOE -.1491TRA -.3665 TC3-6.6423 BAU .8775

RDE -.1458 RRA .1441 RC3-1.4835 FAU .23548

FOE .5655 FRA 1./525 FC-21.1393 RAP 7058

GOD .2086 ERA .3938 9C3 6.8059 PAP 1983

LAUNCH DATE JUN 11 1971

ORBIT DETERMINATION ACCURACY

ST 20.4 SR 15.3 88 14.7

CRT .8545 CR8 .5486 CAT .7928

LSA 26.4 HSA 10.6 SSA 7.5

ELI 23.4 EL2 10.1 ALF 52.92

HELIOCENTRIC CONIC

RL 151.89 LAL .00 LOL 259.44 VL 32.188 GAL

RP 220.36 LAP .01 LOP 49.78 VP 22.177 GAP

RC 189.399 GL .30 GP -13.98 ZAL 64.68 ZAP

PLANETOCENTRIC CONIC

C3 9.601 VHL 3.099 DLA -15.20 HAL 326.54 HAD 6657.8 VEL 11.389 PTH 6.44 VHP

LNCH AZMTH LNCH TIME L-I TIRE IN] LAT

50.00 12 37 50 2708.91 "!7.66

60.00 13 32 5 2564.65 -13.78

70.00 14 40 57 2362.18 -10.15

80.00 18 4 45 2099.87 "7.40

90.00 17 35 5 1814.89 -8.54

100.00 18 47 37 1574.34 -7,40

110_00 19 40 24 1408.99 -10.15

DIFFERENT IAL C(_RECTI ON$

TOE -.11?2 TRA -.5570 TC5-8,8857 6AU ,9014

ROE -.131R RRA .147R RC3-1.5878 FAU .23133

FOE .8841 FRA 1.1884 FC-20.8589 |8P ?303

80E .1759 BRA .3884 6C3 7.0532 FSP 1R57

ARRIVAL DATE JAN 7 1972

EARTH TO HAiti

188.09 ECC .18929 INC .0377 Vl 28.332

188.79 RCA 150.76 APO 221.35 V2 24.987

185.87 ZAC 88.46 ETC 273.27 LVI .88

2.982 DPA -35.42 RAP 304.49 ECC 1.1587

IN] LONG IN] RT ARC IN] AZNTH IN] TIME PO CAT TIN IN] 2 LAT IN] 2 LONG

74.80 175.18 ]35.20 13 24 34 1690.8 1.46 58.72

65.14 178.79 128.53 14 17 3_ 1543.2 3.13 47.09

51.09 181.49 123.04 15 24 20 1336.7 4.73 31.52

32.55 183.19 119.22 16 45 4 lOYO.I 5.96 12.04

/2.04 113.78 117.81 18 9 15 783.0 8.44 351.19

353.92 183.19 119.22 19 19 10 544.6 5.98 333.41

340.00 181.49 123.04 20 ? 53 383.5 4.73 320.43

MID-COURSE EXECUTION ACCURACY ORDIT DETERNINATION ACCUHACY

8GT 4193.0 SGR 998.2 SG3 1153.6 ST 18.4 SR 14.1 88 16.T

RRT .8801RRF .9317 RTF .9350 CRT .5804 CR8 .5892 CST .7g09

SGB 4310.2 R25 .2075 R15 .9401 LSA 25,4 NSA 10.3 SSA 8.0

SG1 4285.2 SG2 463.7 THA 11.98 ELI 20.8 EL2 10.1ALF 32.75

FLIGHT TIM( 212.00 ARRIVAL DATE JAN g 1972

DISTANCE 484.551 EARTH TO MAR8

2.71 AZL 89.97 HCA 150.33 814/, 188.21 ECC *19005 INC .0210 Vl 29.332

2.91 AZP 90.03 TAL 17.10 TAP 187.43 RCA 150.82 APO 221.60 V2 24.946

69.44 ETA 173,96 ZAE 109.05 ETE 185.59 ZAC 88.10 ETC 273.22 LYI t.29

3.000 OPA -35.82 RAP 504.57 ECC 1.1580

IN] LONG IN] RT ARC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

75.85 175.63 154.93 13 22 |9 1708.9 .54 59.49

R|.23 179.20 128.25 14 14 50 1564.6 2.19 48.08

52.48 181.85 122.79 15 20 lg 1362.2 3.78 32.85

34.21 155.52 !19.01 16 39 45 1099.9 4.97 13.69

13.85 184.09 117.62 18 3 20 814.9 5.43 352.99

35|.58 183.52 119.91 19 13 52 574.3 4.97 335.08

341.38 181.85 122.78 20 3 53 409.0 3.76 521.7?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4321.2 5GR 1017.0 3G3 1138.T IT 16.2 3R 12.9 35 18.9

RRT .8870 RRF .9352 RTF ._55 CflT .487) CNS .1115 CaT .T5,$

SGB 4444.1 R23 .2154 El3 .9408 LSA 24.8 NSA 10.3 SAA 8.1

8G! 4420.3 562 459.6 THA 11.81 EL1 18.0 EL2 10.3 ALP 32.05

LAUNCH DATE JUN 11 1971 FLIGHT TIHE 214.00 ARRIVAL OAT[ JAN 11 19T2

HELIOCENTRIC CONIC DISTANCE 480.518 EARTH TO MAR8

RL 151.89 LAL .00 LOL 258.44 VL 32.177 GAL 2.14 AZL 89.89 HCA 151.45 IMA 181.37 ECC .18044 [NC .1047 Vl 29.332

RP 220.74 LAP .05 LOP 50.89 VP 22.144 GAP 2,77 AZP 90.09 TAL 16.$2 TAP 168.01 RCA 150.50 kPO 221.88 V2 24.804

RC 182.025 GL 1.10 GP "14.37 ZAL 85.44 ZAP 68.25 ET| 173.44 ZAE 107.59 ETE 185.51 ZAC IT.Y2 [TC 275.18 LVI 1.71

PLANETOCENTRIC CONIC

TC3-7.1233 9AU .9329

RC3-1.5736 FAU .22698

FC-20.5410 8SP 7562

DC3 7.2951FSP 1933

C3 g.588 VHL 3.093 DLA "12,20 RAL 328.?g RAD 683T.8 VEL 11.387 PTH 6.44 VHP 3.011 DPA -36.Z4 RAP 304.29 ECC 1.1574

LNCH AZHTH LNCH TEND L-[ TIME IN] LAT 1NJ LONG IN] RT AGC [NJ AZNTH IN] TIME PO CRT TIM IN] 2 LAT IN] 2 LONG

SO.00 12 31 44 2?28.44 "18.80 ?8.56 178.09 134.62 13 21 15 ]728.4 -.44 80.51

60.00 13 28 4T 28R7.39 -14.74 67.39 179.83 127.94 14 II 54 1587.4 1.1g 49.17

70,00 14 36 14 2389.09 "11.14 53.92 152.24 122.50 15 18 3 1389.1 2.?4 34.26

80.00 15 58 39 2131.11 -8.43 35.96 183.87 118.75 19 34 10 1131.1 3.82 15.41

90.00 17 2R 20 1848.19 -7.39 15.72 154.43 117.58 !? 57 8 848.Z 4,37 354.88

100.00 18 41 31 1608.58 "8.43 357.33 183.R7 118.75 1g 8 IR 605.8 3.92 336.78

110.00 19 35 40 1438.91 -11.14 342.83 182.24 ]22.50 Ig $9 36 435.g 2.?4 323.J4

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORGIT DETERNIHATION ACCURACY

TOE -.080? TRA -.3466 8GT 4457.4 $GR 1057.5 $63 1122.7 ST 14.0 8R 11.8 85 21.2

RDE -.1186 RRA .1521 RRT .8934 RRF .8444 RTF .9388 CRT .2888 CR| .8145 C8T .6559

FDE .7667 FRA 1.2262 $GB 4579.5 R23 .2201 R13 .9414 L8A 24.7 NSA 10.9 $6A ?.6

DOE .1410 DRA .3?83 86| 4553,7 862 458,3 THA 11.87 ELI 14.8 EL2 10,5 ALF 28.$2
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM $I 1971

HELIO(EHTRIC CONIC

RL 15].89 LAL ,0O

RP 22],12 LAP .0S

RC 194.159 GL i.gS

PLANETOCENTRIC C_AZC

C3 g.536 VHL 3.058

LNCH AZMTH LHCM TIH(

30.00 12 33 24

60.00 13 25 ]]

TO.D0 14 31 11

80,00 IS 32 11

90.00 17 19 15

100.00 15 35 3

llO.OO 19 30 5T

FLIGHT TIME ZIG.DO ARRIVAL DATE JAN 13 19YE

DISTANCE 499,681 EARTH TO MARS

LOL 91S.44 VL 39.18? GAL 9.57 AZL 89.81 HCA 159.5G 8MA 18S.$3 ECC .IS084 INC .185S V] RB.)$2

LOP 59,00 VP 2|.11$ GAP 9,64 AZP 90.17 TAL /S.13 TAP /SS.S9 RCA 150.94 APO 999.15 VZ 94.865

GP °14.?S ZAL SG,DI ZAP $7o10 (TS 172.90 ZAE lOS.IT ETE 185.04 ZAC $?,Sl ETC 975.]5 LVI R.t5

DLA -11,14 HAL 397.93 RAD 6637.8 VEL 1|.385 PTH 6.44 VHP 3.040 DPA "36.$8 RAP 504.25 ECC 1,15IS

L-1 TIME IN] LAT IN] LONG IN] RT ASC IN] AZNTH IN] TIN( PO CST TIN IMJ 2 LAT IN] E LONG

9745,97 -19,33 77,54 176.56 154,97 13 19 14 1749.3 -1.49 $1.18

9511.55 -15.75 U.63 100.08 197.59 14 8 43 1611.6 .12 50.38

241Y.54 -12.17 55.4T 189.64 199.16 15 11 28 1417.5 1.65 35.75

2165,96 -9,5D 37,01 184.94 118.44 16 28 15 1164.0 2.81 17.92

]883.10 -8.47 17.71 184.78 117.08 17 50 38 883.] 3,25 356.89

1638.43 -g.so 359.18 184.94 118.44 19 2 22 638.4 2.81 338.59

1414.51 -12,17 344.39 182,64 199.16 ]9 55 2 464.4 1.65 324.67

OIFFERENTIAL CORRECTIONS

TOE -.0408 TRA -.3374 TC3-T.SE04 BAU .9609

RDE -.0994 RRA .1361 RC3-1.6224 FAU .2226|

FOE .8670 FRA 1.2557 FC-90.2100 BSP 7799

80E .1073 IRA .3717 8C3 T.5371FSP 1901

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4591.0 SGR 1060.8 SG3 1106.5 ST ]2.3 SR 10.3 85 23.R

RRT .8995 RRF .9504 RTF .9372 CRT .0217 CRS .5979 CST .4561

SGB 4712.0 R25 ,9267 R13 .9420 LSA 25.2 NSA ]I.S SSA S.8

SGI 469D.1 SG2 453.6 THA 11.85 ELI 12.4 EL2 ]0.3 ALF 3.49

LAUNCH DATE JUN 1] 1971 FLIGHT TINS 218.00 ARRIVAL DATE JAN 15 19T2

HELIOCENTRIC CONIC DISTANCE 496.840 EARTH TO MARS

RL 151.89 LAL .00 LOL 259.44 VL 32.197 GAL 9.49 AZL 89.73 HCA 153.66 SNA ]86.70 (CC .19127 INC .274! V] 29.332

RP 221.50 LAP .]2 LOP 93.1! VP 22.079 GAP 2.50 AZP 90.25 TAL 15.65 TAP 169,30 NCA 150.99 APO 229.41 V2 24.821

RC 197.299 GL 2.87 GP -15.25 ZAL 66.99 ZAP 66.01 ETS 172.33 ZAE 104.77 ETE 184.76 ZAC 86.86 ETC 273.13 LV| E.61

PLANETOCENTR]C CONIC

C3 9.515 VHL 3.085 DLA -10.02 RAL 327.66 RAD 6637.8 VEL 1].385 PTH 6.44 VHP 3.069 DPA -37.]4 RAP 504.2? ECC 1.1559

LNCH AZMTH LNCH TIME L-I TIN[ IN] LAT IN] LONG IN] RT ASC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

50.00 12 30 48 2771.53 -80.65 T8.61 177.09 133.87 13 17 0 1771.5 -2.61 62.11

60.00 13 2] 17 2537.29 -16.81 69,98 180.55 127.18 14 5 14 163T.3 -!.01 51.55

70.00 14 25 46 2447.69 -13.96 57.13 183.07 121.77 15 6 34 1447.7 .50 37.32

80.00 15 43 21 2198.59 -10.61 39.78 ]84.63 IIS.OT IS 21 59 1198,6 1.64 19.13

90.00 17 11 45 1919.83 -9.$0 19.81 185.16 116.75 17 43 45 919.8 2.07 358.8T

100.00 IS 28 12 1675.07 -10.6] 1.15 184.63 118.07 18 56 5 673.] 1.64 340.50

110.00 19 85 12 ]494.51 -13.26 346.05 183.07 121,77 19 50 ? 494.5 .50 326.24

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4720.5 3DR 1085.5 SG3 1088.7 ST 11.6 SR 9.0 SS 26.5

RRT °9050 RRF .9559 RTF .9375 CRT -.3360 CRS .5525 C$T .140T

$GB 4843.T R23 .2341 R]3 .9423 LSA 96.8 MSA 12.3 SSA 5.9

SGI 4822.6 SG2 452.0 THA 11.86 EL! 12.3 EL2 8.0 ALF 155.95

FLIGHT TIME 220.00 ARRIVAL DATE JAN 17 1978

DISTANCE 500.995 EARTH TO MARS

2.42 AZL 89.65 HCA 154.77 SNA 186.87 ECC .19171 IMC .3677 Vt 29.332

2.37 AZP 90.33 TAL ]5.14 TAP 169.9D RCA 151.05 APO 222,70 V2 24.780

64.96 ETS ]71.73 ZAE ]03.41 ETE 184.49 ZAC 86,38 ETC 973.11 LVI 3.08

DIFFERENTIAL CORRECTIONS

TOE .0054 TRA -.3271 TC3-7.5861 BAU .9881

RDE -.OS]S RRA ,IS07 RC3-1.6715 FAU .21790

FOE .9752 FRA 1.8874 FC-19.5250 BSP 8049

BD( .OSiO 8RA .3644 |C3 7.7680 FSP 1559

LAUNCH DATE JUN 11 197]

HELIOCENTRIC CONIC

RL 151.89 LAL .00 LOL 839.44 VL 39.9D? GAL

RP 22].88 LAP .IS LOP 54.21 VP 22.047 GAP

RC 199.945 GL 3.86 GP -15.73 ZAL 87,80 ZAP

PLANETOCENTNIC CONIC

C3 9.505 VNL 3.083 DLA 08,89 RAL 328.06 RAD 6637.8 VEL 11.384 FTH 6.44 VHP

LNCH AZNTH LNCH TIN[ L-I TIN[ IN] LAT

50.00 12 27 54 2795.38 -21,77

SO.OO 13 17 ] 9564.75 -1T.93

70.00 14 19 55 24?9.74 -14.40

80.00 15 38 3 9235.25 -11.78

90.00 17 3 47 1950.59 -10.78

100.00 18 20 55 ]TOg. TO -11.70

!!0.00 19 19 23 ]525.56 -14.40

DIFFERENT IAL CORRECTIONS

TOE .0549 TNA -,3187 TC3-7.8089 |AU 1.0155

ROE ".0033 ERA ,ISS| IC3-1.TESS FAU .E1317

FOE 1,075? FRA 1.3095 FC-Ig.42OD |SP 827S

ROE .0838 SRA .3590 SC3 7,9950 FSP 1833

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

INJ LONG INJ RT ASC INJ AZNTH INJ TIME

79.T7 177.62 133.41 13 14 29

71.43 181.04 126.72 14 1 26

58.91 183.53 ]21.31 15 I 16

41.87 185.05 117.64 16 15 18

22.05 185.56 116.30 17 56 26

3.24 185.05 !17.64 18 49 24

347.85 J83.53 12].31 ]9 44 49

MID-COURSE EXECUTION ACCURACY

SOT 4852.7 SGR ]113.4 SG5 1070.2

RRT .8102 RflF .95]0 RTF ._a78

SGB 49?8.8 R23 ,2413 R13 .9425

SG] 4956.3 SG2 451.2 THA 11,90

FLIGHT TIN( 222.00

DISTANCE 505.146

5.086 DPA -37,63 RAP 304.34 £CC 1,1554

PO CST TIM IN] 2 LAT IN] 2 LONG

]795.4 -3.80 53.11

1664.8 -2.22 52.85

1479.7 -.73 38.99

1235.2 .40 21.14

958,6 .82 1.04

709.7 ,40 342.51

526.S -.73 327.91

ORBIT OETERN[NAT|ON ACCURACY

ST I2.S SR 7.? S8 28.8

CRT -.6244 Cfli .4575 C|! -.9250

LSA 29.3 HSA ]2,9 8SA 3,1

ELI 13.7 EL2 5.5 ALF 154,83

ARRIVAL DATE JAN 19 1972

EARTH TO MARl

RL 151.89 LAL .DO LOL 959.44 VL

RP 822,87 LAP ,19 LOP 55.31 VP

RC 20R.595 GL 4.9S GP -16.95 9AL

PLANETO¢ENTRIC CONIC

CS 9.501VHL S,OS9 DLA

LNCM AZMTH LNCM TIME L-I TIME INJ LAT

SO,DO 19 E4 39 9890.98 -89.98

R0.00 13 18 90 9594,]5 -19.19

70.00 14 13 38 2513.90 -IS,SO

8O.OO 19 SO 14 2974.13 -13.00

90.00 16 S5 18 1999.65 -18.01

100,00 ]8 13 6 1748.$0 -13.00

110.00 19 13 5 1560.72 -15.6D

DIFFERENTIAL CORRECTIONS

TOE .1123 TRA -,3088 TC3-8.DISO |AU 1,0428

ROE -.0429 RRA .1704 RC3-1.7762 FAU ,90809

FDE 1,1871 FRA 1.3351 FC-16.9906 BSP 8525

BDE .1202 BRA .3527 BC3 8,2094 FSP 1803

3|.917 GAL 9.54 AZL 89.33 HCA 155,07 IRA 187.05 [CC .19210 ]NC .4707 Vt 99.332

99.015 GAP 2.24 AZP 90.43 TAL 14.63 TAP IT0,50 RCA ]SI.ID APO 922.95 V2 94.735

$8.$3 ZAP S3.gS ETS 171.|0 ZA[ 102.05 ETE 154,91 ZAC 85.85 £TC 973.11 LVl 3.$9

-?.34 RAL 398,45 RAD 6837.8 VEL 11,384 PTH S.44 VHP 3.119 DPA -38,15 RAP 304,45 ECC ].1554

INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO CST TIM ]NJ 9 LAT INJ 2 LONG

81.04 I78.15 132.89 13 11 40

73,00 151,57 126.18 13 57 14

G0.83 184.0] 120.TS 14 55 32

44.12 185.49 117,12 16 8 8

94,44 186.00 115.80 17 25 38

5,4g 185.49 117.]2 15 42 14

349.75 ]84.01 120.78 19 39 5

MID-COURSE EXECUTION ACCURACY

SGT 4979.3 SGR 1143,4 SG3 1050.3

RRT ,914g RRF .g657 RTF .g3?g

SGB 5108,9 R23 .2491 R13 .9427

SG1 5088.8 SG2 45].G THA ]1.96

1821.D -S.09 $4.18

1694.1 -3.51 54.27

1513.9 -2.03 40.78

1274.1 -.92 23.ZT

g9g.s *.50 3,33

748.6 ".92 344.64

560.7 -2.D3 329.?0

OROIT DETERMINATION ACCURACY

ST ]5.5 SR 6.4 SS 31.?

CRT -.7125 CRS .3040 CST -.5239

LSA 33.0 NSA ]3.4 SSA 4.3

EL1 ]6.2 EL2 4.3 ALF ]62.15
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN II I171

_4ELI_tMTRIC CONIC

IL Ill.19 LAL .DO

RP 212.9S LAP .23

RC 201.9S0 GL I.D9

PLA_TOCENTNIC CONIC

C3 9.512 VHL 3.084

LNCH AZMTH LNCN T|ME

50.00 IZ 11 O

60.00 13 7 11

70.00 14 9 48

80.00 1S 21 49

90.00 19 49 11

100.00 18 4 41

110.00 19 • 14

FLIGHT TIME |Z4.DO ARIIVAL DATE JAN 21 1972

DtlTAMCE |0t.293 [AITN TO MARS

LOL tll.4i ¥L 31.tit GAL 2.27 AlL 81.42 _A 111.1! IMA $ll.|l [C( .IIZI6 INC .1017 Vt t1.131

LOP 59.41 VP 21.11] GAP 2.ll AZP 11.54 TAL 14.$3 TAP l?l,Ot NCA Ill. IS APO 123,21 Y2 2d.lll

GP -11.91 ZAL 19.47 ZkP l).gt EEl 1YQ.43 ZA[ 100.?1 [T[ 103.13 Z4( 11.21 ETC 273.11 LVI 4.12

kA -9.18 RAL ]21.9| lAD 1637.1 v[L 11,38l PTH 1.44 VHP 3.130 tPA -_Hl. Tt RAP 304.93 [CC 1+19S5

L-! TIME IRa LAT INJ LOI_ IRa RT &IC IMJ AZMTH INJ TIM( PO CiT TIM INJ 2 LAT INJ 2 LONG

2lal.sl -24.21 82.43 1?8.77 112.Zl 13 I 28 1848.G -s.47 61.35

2725.?1 -20.31 74.72 112.1) 121.$5 13 52 37 1725.7 -4.89 55.79

_llQ.44 -l•.lt I_.11 184.53 120.1l 14 49 18 1550.4 -3.42 42.62

2315.57 -14.2? 41.13 111.91 116.91 11 0 24 1315.6 -2.32 25.sl

2043.33 -13.29 27.01 106.49 115.11 17 20 15 1043.3 -I.91 5.76

1790,D4 -14.27 7.90 lOl.ll lie. J1 18 34 31 790.0 -2.32 348.92

1517.21 -li.8l 311.13 184.13 l@O.tl II 32 II 597.3 -3.42 ]31.61

• IFFtR[NT 1AL CQNRECTI@NI

TDE .1757 TNA -.lllt TC3-8.2140 lAW 1.0108

tD[ -.021i IIA .1151 RC3-1,1123 FAU ,101_4

FD4E: 1.2968 FNA 1.3497 FC-I8.4IO| BIWP 177]

9l[ -1789 IRA .3411 K3 1.4|1l FIT 1797

LAUO4CH OAT[ JUN 11 1971

I'M[LIOCENT91C COlilC

RL 151.89 ,AL

NP 223.04 LAP

EC 207.907 GL 7.3l

PLAkH[TCX:ENTRIC COINIC

C3 9.537 VHL 3.098

LNCH AZHTH LNCN TIME

50.00 12 1• 54

60.00 1] I 10

70.00 13 |9 19

lO.O0 15 12 42

I0.09 16 _• 22

100.00 17 15 34

110.00 18 51 4•

MID-COURI[ EXECUTi_ I(¢UIKT a_•lT 04[T[RNINATION ACCURACY

I_lT IlOi.! IQR 1177o4 8G3 IGIi.I IT 19.i 81 5.5 $8 $4.6

tit .t194 W .IPO| RTF .93_1I CIT -.54_ CR$ .0277 ElY -.7011

IW 1_4t.1 1_3 .Ill4 |13 .041_ LIA 37.7 MSA 13.7 IS4 ].5

iGl l@2l.I $G4D 431.0 TMA 1_.111 {L| IO.l EL2 4.• iLF 170.I4

FL|G_T T|Ni[ tltl,O0 ARR|VAL DATE JAN _3 IIYl

DIITAI_[ 3110431 [AtTN TO MARl

.01 L_i. 231.44 V_ 3E.I$I _L l.tO _ZL ll.ll NCI Ill.Of _ tOY.40 (EC .tilt• INC .?025 it 2i.332

.21 LOP $?.31 _o ll.tll GAP 1.II AlP IQ.II Y_ 11.12 TAp ItZ.tP lEA 131.I0 APO it3.10 ¥2 24.114

Id 8 -17.4l IAL 70.3A lAP i_.Jl E?I 161.P1 ZAi It.i_ IT[ Ill.ll 2A{ 14.il ETC 173.12 L¥1 4.91

ILA -4.?1RAL _$.14 IA@ IilT,I V(L II,MI PTM 1.44 Vkl D i. lll OPA -3i.31 RAP 3<34.85 ECC 1.1570

L-! TIM(: INJ LAT TMJ LONi INJ RT AI¢ 1NJ AZMTH lk,/ T|Md[ P_ C1¥ TIM imJ 2 LAY INJ 2 LONG

2178.53 -15.51 13.97 17i,41 111.$t 15 6 Sa 1878.3 -T.g5 iS.•1

2711.72 -Zt.TZ ?t. II 181.71 1_4.12 11 47 30 1751.7 -9.38 17.41

lllD.il -ll. Ji II.II Ill.Of Ill.R1 14 41111 |ill.? -4.9! 44.71

2359.•3 -tl.lO 41.11 119.50 111.?1 19 It 8 liSl.t -3.82 17.99

20_°01 *14.11 ll.?i Ill. IT 114.41 |7 I| 12 10t0.0 *3.41 1.37

1814.40 -15._ |l.it 181.10 I11.?1 li _i t 854.4 -$.12 $41.59

1531.50 -I1.19 114,0i 111.18 |li.4l It al I •_.S -4.91 311.98

DIFFERENTIAL CQqNECTIONI

TOE .2482 TRA -._43 TC3-1.3913 lAW 1.DR?|

RDE .0050 RRA .180l ICl-l.18l? FAU .|571_

FDE 1.4082 FRA 1.58E3 FC-17.939? lip _1l

ODE .2462 BRA .5453 |C$ 9.8054 FIP 1721

N|O-COUmI[ EXECUTION ACCURACY GIIIT DETERMINATION ACCURACY

8GT 3134.2 1G_ 1114o0 123 IO0?.? IT 25.1 M 5.$ li 37.5

NiT .1233 NRF .1741 iTF ,1371 tit -.1171 CN9 -.3512 CST -.101S

lGl 5)73.2 R23 .t141 113 .1430 LIA 43.4 M+A 13.$ IIA 3.0

IGl 5353.0 5G2 451.1 THA 12.11 ELI 25.5 ELZ 5.5 ALF 179.02

LAUNCH DATE JUN 11 1971 FLIGHT TIME 2@8.1_ ARRZVAL DATE JAM 25 1171

HELI_ENTtIC CCNIC

NL 151.89 LAL .00 LOL 219.44 VL ]1.242 I/d.

RP 2_3.42 LAP .]0 LOP 51.5l VP 21.121 Iddl

RC 210.561 GL 1.7) _ -11.14 2AL 71.22 ZAP

PLAN[TO_EN?NIC CONIC

C3 9.580 VHL ].0g$ ILA

LNCH 4ZNTN LNCH TIN[ L-I TIME INJ LAT

]0.00 12 12 17 2910.15 -27,03

60.00 12 $1 11 2716.41 -15.13

70.00 IS _| I 2931.92 -19.$1

80.00 15 2 47 2407.94 -11.91

90.00 1t 25 41 2140.14 -11,02

100.00 17 A] 31 1112.11 -11.11

::_T 19 ,0 34 1178.8, -12°|1O IF IAL C_RR(CTIONI

T0[ .3Zll TRA -.2881 TC3-8,$901 i/_ 1.1_4l

ROE .OZg? RRA .1111 1(3-1.2478 FAU .11114

FD[ 1.5241 FRA $._?11 F¢-IT.3147 lip 1|51

DOE .327S IRA .3432 iCI 1.7790 FiT 1111

OlITK| lI?,l?| [AJITH TO NAil

2.12 AZL 89.11 M(4 111,14 IMA 117.11 1_( .t9191 INC .8352 Vl ll.]]2

1.11 AZP $1.71 14_ 11.11 TAD 172,_1 ICA lit.IS APO 223.92 V2 24,612

II.2? [71 161.91 Z/dE il.ll [TE I13.31 ZA_ 91.27 ETC 27],14 LVI S.31

-$.14 iAL 321.43 11.D lll?.l VEL 11.311 PEN 4,44 Vk+ 3,10_ IPA °19,11 lAP |OS.|+ ECC 1.15?7

IMJ LONG IMJ R? AIPlC IMJ AINTM I N_J TIME P_ C1? TIN INJ 2 LAT INJ 2 LO_

I1.11 IlO.ll _0.77 15 0 47 1110.1 -R.51 17.11

?l.II 113.$1 Ili.37 I| 41 41 1711.$ -7.98 11.11

IT.ll IIS.1_ Ill.If J4 31 @ 1112.0 -$.51 48.11

5@.01 lIT.Q? 114.23 11 d2 || 1407.9 -5.41 32.92

32.11 117.51 113.13 17 t II I|_.1 -5.01 I1.11

15.11 IlY.OT 1|4.11 II 1? 1 831.1 -5.42 $51.51

]$9.11 115.11 I$1.11 1t 11 $1 t71.1 -G.5! 3]$.19

HIO-COQII[ [X(CUTIOII ACCURACY _IIIT DET(MNINATION ACCURACY

1GT I_!1.1 3_Q 1255.1 111 115.1 IT _|0_ IR _.1 ]] 40.5

IRE .1111RRF .IF?T ITF ._a?l CtT ._117 CRI -.iBUP {1| -.llli

IGI ISOG,g t23 +lTll 113 .i42i LIA _O.i M54 14,0 514 _o4

IGI 141J,I IG_ 410.4 ?NA 12.14 ILl 32.$ (L2 5,9 ALF $.t]

LAUMCH DATE JUM 11 1971 FL);MT TIM( |3_.00 AtIIVAL DATE JAN 27 1172

HELIO(ENTtI¢ COMIC

tL 151.9i LAL .00 LOt. 291.44 VL ]_,211 IAL

MP 223.11 LAP ,33 LOP Sl,l? ¥P I1.182 tAP

RC 213.227 GL 10.24 GP -18.1i ZAL 72.13 ZAP

PLANETO(ENTRIC CONIC

C3 9.645 VHL 3.105

LNCH AZMTH LNCH TIME

SO.O0 12 ? 1

• 0.00 12 49 9

?0.00 13 42 I

80.00 14 51 55

90,00 18 14 1

100,00 17 34 4?

110.00 18 41 32

DIFF[RENTIAL CORR[CTICI_II

TOE .4134 TRA -.2959 TC3-8.7099 |AU 1o157.4

ND£ .0989 RNA .1919 RC3-2.0108 F&U .|iS•i

F•[ t.6349 FRA !.3187 FC-1•.7•04 lip 945•

• 0[ .4175 BRA .3443 |El 9.9390 F•P IG43

OIITAMC[ 521.701 [AITH TO MAR]

2.04 AZL 8t.02 NCA 110.21 IMd 117.77 ECC .11422 INC .9101 Vl 21.$32

!.72 AZP 10.02 TA_ 12.51 TAP !72011 ICA 151.30 APO _4.24 V2 24.|71

100|0 (El Ill. I] ZA( 1?.04 [TE 113.01 ZAC 11.22 ETC 273.1i LVI 5.91

OLA -1.44 RAL 321.18 IAO ll37.1 v[L 11.]10 PTM

L-I TINE 1NJ LAT

2945,?? -11.51

2935.44 -24,95

2•77.91 -21.05

2459.21 -19.44

2124.22 -17,46

1933.68 -19.44

1724,•8 -21.05

1,44 tl+lP ).!]40PA -40.11 RAP 305.49 ECC t.1587

IMJ LOlk; INJ tT A$C INJ AZNTH |HJ TIN( PO ¢IT TIM INJ 2 LAT INJ 2 LONG

i?.00 180.85 125.81 12 ii 2 tt45.8 -11.]0 Ig.52

11.00 114.10 !12.i? 15 31 i_ 1818.4 -I.71 •t.17

70.41 111.31 |17.14 14 21 43 1177.1 -8.2] 49.41

55.15 187.711 Iii.ll 11 32 14 1459.2 -7.14 ]3.49

31,11 188.14 111.6_ |S 5_ _1 1194.) -8.72 14,24

11,12 187.70 li3.01 19 ? 0 933.? -7.14 354.9_

]10.31 111.36 117.54 11 IG li 724.T -I.Z3 3]9.3]

NID*C(_II( [XECUTION A¢CA.I_AI:Y ONI|¥ !ET[ININAt|ON ACCURACY

IGT 5491.| li_ I_02.1 IG3 191,1 1T _9.1 S_i 7.9 83 43.7

HT .9304 RRF .III0 ITF .137• tIT .17?G CRi -.liD9 CIT-.•171

IGI 5_40.9 121 .2?1i 113 .t4_1 LIA 17.1 _lA 14.11$A I.t

IGt S•21.1 $G2 441.l 1N4A !1,14 ILl dO.O EL2 _.3 AL¥ 8.82
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUN I1 1971 FLIGHT TIME 232.DD ARRIVAL DATE JAN 29 II?!

H[LI_CEkTMIC CONIC DISTANCE 525.834 EARTH TO HANG

RL 151.88 LAL .GO L04. |§8.44 VL $8,E70 GAL 1,96 AZL 88.8S HCA 181.50 SNA 187.95 ECC .|9479 INC 1.141S Vl El,$$E

P_ _24.20 LAP .5? LOP 8D.75 VP 2|.858 GAP |,SD AZP 91.D8 TAL 12,08 TAP 175,58 RCA 151.55 APO 224,58 V2 84.529

, 215o690 GL 11.99 GP -18.72 ZAL 78.05 ZAP 59.75 ITS 187.24 ZA[ 85.91 IT[ 182.74 ZAC 82.59 IT( 275.20 LVl 8.71

_L_L_¥_ENTRIC CONIC

C3 G.733 VHL 3.120 DLA .40 RAL 329.S? RAD t637,8 VEL |1,3D4 PTH 6,45 VHP 3.2?2 DPA -4|.44 RAP 305,90 [CC !.1102

LinCH NINTH LNCH TI_E L-! TIME lNa LAT IHJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_U°OQ 12 1 ? 2984.20 -30.25 89.76 Ill.DO 128.88 12 50 52 1984.2 -13.19 71.20

60.00 12 40 17 2880.04 -2D.22 83,80 184.90 121.77 13 18 17 1880.0 -11.58 63.55

TO.D0 |3 32 _ 2727.60 -22.59 75.47 187.11 118.32 14 17 30 1727.8 -10.09 52.09

8D.DO 14 39 54 251§.$2 -19.95 55.63 188.40 112.68 15 21 49 1515.5 -8.98 36.64

_,OO 16 ! 9 2253.15 -IB.97 39.79 188.83 1/1.38 18 38 41 1253.2 -8.56 17.99

_nu.08 17 22 46 1989.79 -19.95 20.00 188.40 112.68 17 55 56 989.8 -9.98 358.00

10.09 18 31 29 1774.62 -22.59 2.36 187.11 118.52 19 1 4 774.6 -10.09 341.01

;;.,',ER;:_T I AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

T_L _118 TRA -.28_5 TC3-8.8508 BAU 1.1803 $GT 5614.A 8GR 1353.2 883 935,3 IT 48.4 8R 10.2 SS 48.9

_i,_ .D914 RRA ,1976 RC3-2.0719 FAU .18DT1 RRT .9333 RRF ,9839 RTF .9373 CRT .7458 MRS -.9370 CST -,9210

,_ 1,7123 FRA 1.3615 FC-16.D732 88P 9704 $GD 5?75.1 R23 .2863 R13 .9428 LSA 66.6 NSA 14.3 6SA 1.7

. ,_199 BRA .3480 BE3 9.0?96 FBP 1596 $GI 5755°6 SG2 474,I TMA 12.78 ELl 49.0 EL2 6°7 ALP 9.10

L,,,!;_'_, DATE JUN 11 1971 FLIGHT TIME 234.00 ARRIVAL DATE JAN 31 1972

HELIOCENTRIC CONIC D|$TANCE 529.858 EARTH TO MARS

_L 151.89 LAL .OO LOL 259.44 VL 32.251GAL 1.88 AZL 88.68 HCA 182.38 SMA 188.14 ECC ,19535 |NC 1.3215 Vl 29.332

RP 224.59 LAP .40 LOP 61.82 VP 21.828 GAP 1.47 AZP 91.26 TAL 11.56 TAP 173.95 RCA 151.39 APO 224°90 V2 24.487

RC 218.554 GL 13,72 GP -20.63 ZAL 74.00 ZAP 59.14 ITS 166.29 ZAE 94.77 ETE 182.41ZAC 81.47 ETC 273.24 LVi 7.51

PLANEY_ENTRIC CONIC

C3 9.856 VHL 3.139 DLA 2.40 RAL 33D.00 RAO 6638.0 VEL 11.400 PTH 6.45 VHP 5.313 DPA -42.29 RAP 306.39 ECC 1.1621

LNCH AZMTH INCH TIME L-I TIME INJ LAT |NJ LONG ZNJ RT AlE |NJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

50.00 11 54 2_ 3026.42 -32.00 9_.23 182.64 127.30 12 44 48 2026.4 -15._6 73.09

$0.00 12 31 24 2927.88 -27.90 86.53 185.81 120.35 13 20 12 1927.9 -13.62 S5.TA

70.00 13 2D 48 2782.56 -24.20 78.90 187.96 114,87 14 7 11 1782.6 -12.D9 55.07

80.00 14 26 31 2576.77 -21.52 62,53 169.20 111.21 15 9 28 1576.8 -10.96 40.12

90.00 15 46 50 2317.61 -20.51 43,88 189.60 109.90 16 25 29 1317.6 -10.54 21.29

100.00 17 9 23 2051.24 -21.52 23.89 189.20 111.21 17 43 55 1051.2 -!0.96 1.49

I1O.OO IS 20 15 1829.38 -24.2D 5.82 187.96 114.87 18 50 44 829.4 -12.D9 343.99

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6243 TRA -.2899 TC3-8.9177 BAU 1.2082 $GT 5738.4 SGR 1410.2 $83 907.9 ST 58.1 8R 13.2 SS 50.2

PDE .1288 RRA .2030 RC3-2.1344 FAD .17458 RRT ,9361RRF .9964 RTF .9371 CRT .8399 CR$ -.9716 CST -.9379

FOE 1.8724 FPA 1.3445 FC-15.3557 BSP 9942 $GB 5909.1 R23 .2927 R13 .9428 LSA 76.6 MSA 14.4 $SA 1.4

BDE .6374 BRA .3539 BE5 9.1695 FSP 1547 $G1 5689.$ SG2 485.5 TMA 13.04 ELI 59.2 EL2 7.0 ALF 10.92

LAUNCH DATE JUN 11 1971 FLIGHT TIME 236.00 ARRIVAL DATE FEB 2 1972

HELIOCENTRIC CONIC

PL 151.89 LAL .DO

PP 224.98 LAP .43

RC 221°219 GL 15.73

PLANETC_ENTRIC CONIC

C3 ID.D2D VHL 3.165

LNCH AZNTH LNCH TIME

50.DO I1 45 36

6O.OO 12 21 19

TO.D0 13 8 9

60.00 14 11 29

90.00 15 30 45

100.00 16 54 2D

llO.OO 16 7 34

DIFFERENTIAL CORRECTI ONI

TDE .7410 TRA -.IO?O TC$-9.0041DAU 1,2424

POE .1650 RRA .1021RCI-2,_2$D FAU .17048

FOE 1,9447 FRA 1.2725 FC-14.7278 DSP IO0_S

HOE .7591BRA .5876 It3 9,2744 FIP 1445

DISTANCE 554.079 EARTH TO MAR3

LOL 259.4A VL 52.292 GAL 1.80 AZL 88.48 HCA 163.45 SMA 199.35 [CC .19594 INC 1.5830 Vl 29.351

LOP 62.9D VP 21.797 GAP 1.34 AZP 91.46 TAL 11.04 TAP 174.49 RCA 151.43 APO 225.24 V2 24.445

GP -21.84 _AL 74.87 ZAP 58,57 ITS 165.26 ZAE 93.67 ETE 192.D7 ZAC 80,44 ETC 273.29 LV! 8,39

OLA 4.57 RAL 330.05 RAD $656.1VEL 11.407 PTH 6.46 VHP 3.358 DPA -45.23 RAP 306.97 ECC 1.1649

L-! TiN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3073.04 -55.89 95.0_ 183,75 125.64 12 37 49 2075.0 -17.51 75.ZZ

2990.67 -29.67 89.98 186.85 118.63 13 10 59 1980.7 -15.13 66.45

2842.97 -25.88 80.80 188.93 113.11 13 55 31 1843.0 -14.29 56.41

2644.56 -25.12 68.92 190.11 109.44 14 55 53 1644.G -13.10 44.02

2388.75 -22,09 45.50 190.49 ID8.12 16 10 34 1388.8 -12.66 25.44

2119.05 -25.12 28.29 i9D.lt 109.44 17 29 39 1119.0 -13.10 5,39

1899.79 -25.89 g.71 _u_.93 113.11 18 39 4 889.8 -14.26 347.32

MID-CoURSE E,,_CUTION ACCURACY ORBIT D[TERNINATIOH ACCURACY

SGT $182.4 IGR 1_84.7 583 ISI.I IT 68.1SR 11.1 II 52.2

RRT ,6409 RRF .1869 RTF ._+02 CRT ,8900 CRI -.liSt {1I -,M411

$GB GOBS,9 R23 .2895 R13 ,lilO LSA 96.1MSA 14.3 SSA 1.2

SG! 8047.2 562 419,O THA 13.45 ELI 69.9 EL2 7.2 ALF 11.97

LAUNCH DATE JUN I1 19?1 FLIGHT TIME 238.00 ARRIVAL DATE FEB 4 1172

HELIOCENTRIC CONIC

RL 151.19 LAL ,DO LOL 858,44 VL

RP E25.$7 LAP .47 LOP t3.97 VP

RC E83.804 GL 17.98 GP -22.75 ZAL

PLANETO¢ENTRIE CONIC

C3 10.237 VHL 3.200

LNCM A2NTH INCH 7]NE

SO.DO 11 37 3g

SO.DO 12 9 4T

70.DO 12 53 4!

80.00 13 54 22

90.00 15 12 27

100.00 16 37 13

liD.DO 17 53 8

DIFFERENT 1AL CORRECTIONS

TOE .$889 TRA -,3158 TC3-8.9884 8AU 1.2689

RDE .2154 RRA .2097 RC3-2.2724 FAU .18276

FOE 2.0826 FRA 1.2578 FC-13.7642 88P /0334

DOE .9148 8RA .3789 8C3 9.2712 FBP 1409

DISTANCE |38,111 EARTH TO MARl

31.304 GAL !.72 A2L SS,2| HCA 164.51 lEA IS8,53 [CC .19854 INC 1,7509 Vl 20,$$2

21,717 GAP 1.21AZP 91.82 TAL 10.52 TAP 175.03 RCA 151.47 APO 225.58 VE 24.409

T5.98 ZAP 58.10 ETS 164.15 ZAE 92.6| ETE 181.71ZAC 79.30 ETC 275.58 LVi R.$6

OLA 6,95 RAL 330.02 RAO 5638.2 VEL 1|.416 PTH G.4T VHP 5.41D DPA -44.27 RAP 307.64 ECC 1.1965

L-I TIN[ INJ LAT INJ LONG ]NJ RT ABE INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

3124.88 -35.90 98.40 185.03 123.62 12 29 44 2124.9 -19.99 77.86

3059.39 -31.52 95.75 188.07 116.53 15 O 26 2039.4 -18.24 71.54

2910.22 -27.60 85.27 190.06 110.97 13 42 12 1910.2 -16.61 62.20

2?20.20 -24.?4 71.95 191.16 ID7.27 14 59 42 172D.2 -15.39 45,45

2468,16 -25.68 53.78 1g1.5] ID5.93 15 53 36 1468.2 -14.93 30.16

2194.$7 *24.74 33.52 191.|6 107,27 17 13 48 1194.7 -15,39 9.83

1g57.04 -27.60 14.19 190.06 110.g7 18 25 45 gST.D -16.61 351.12

MID-COURSE EXECUTION ACCURACY OI_BIT DETERMINATION ACCURACY

SGT 5g95.1 $GR 1551.? SG3 84g.5 ST 80.S SR 20.3 SS 56.0

RRT .9422 RRF .9907 RTF .9384 CRT .g251 CRS -.ggIg C$T -.9586

$88 8182.6 R23 *2989 RI3 .9446 LSA 9g.! MSA 14,4 SSA !.0

SG1 6172.0 882 504.8 THA 13.80 EL1 82.7 EL2 7.5 ALF 13.25
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JPL TM 33-I00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LADEN OATE JUG || Ii?I

M[Li_ENTRIC C_lC

RL lll,ll LAL ,00

RP 215,74 LAP *SO

RE Ill.liD GL 20.4|

PLANETO¢[NTRI¢ ¢QN|C

C] IO.Ill VML 3.144

LNCN AZNTM LNCN TIME

50.00 11 27 1$

SO.O0 11 II 14

70.00 12 37 ]

eO.O0 13 34 37

go.o0 14 $1 20

100,00 14 17 25

110.00 17 36 l|

FLIGHT Till( 240.20 AmRIVAL DATE F(| l 1972

B||TANC[ 542,29D EARTH TO NAGS

LOL 215.44 VI. )2,||| GAL 1,14 AlL IT. |9 HCA 1t1.|| 141A 191.72 [(( .S9719 liC 2.0|04 Vl ||,))!

LOP 15.03 VP 21.?]2 lap 1.09 AlP 21.91 TAL 1.99 TAP 171.17 lea IIl. Sl APO 225.|3 v2 14.341

GP -24.0I ZAL T9,99 XkP 57.74 ET| |92.29 ZA( 91.It (?[ S_I,I_ ZAC TR.Ot EYe 275.4l LVI 10.49

GLA $.59 RAL |22.87 RIO ll)l.3 ill 11.429 PTN 9.4-1 IqIP 9.490 IRA -41.44 RAP 300.43 EEl !.1731

L-| TIME INJ LiT |NJ LONG |ia IT AS( |NJ AZNTM INJ TIN( PO CIT TIN INJ 2 LAT INJ 2 LONG

5111.11 *38.01 102.34 Ill.lG 121.II |2 20 18 2182.9 -22.71 10.49

3i05.17 -]].43 91.21 119.14 113.$1 12 41 15 +iO|.l -20.16 75.11

1915.?$ -99.35 90.41 ill.4O 101.34 13 21 49 lllI.l -19.11 61.S9

I105,43 "21.34 77.71 il2.40 |04.t0 14 21 it liDS.4 -1Y.15 S3,59

2517.84 -25.22 59.19 192.71 103.24 1l )3 SO 1557.0 -17.57 35.61

1179.gO -24.54 ]9.1S 112.40 104.90 14 S5 29 127|.9 -17.84 14.94

2012.57 -21.35 19.$1 191.40 108.]4 18 SO t2 1032.6 -1|.14 355.50
OlFFERENTIAL C_qR[CTIQNI

TOt 1.0587 TRA -.1325 TC]-9.9195 |4U |.lid

lit .1773 IRA .2162 tC]-l.3187 FlU .Ii4IY

FOE 1.213I FRA 1.11iS FC-12.7381 184D lilJ4

BOE 1.0945 IRA .I161 IC] I,EIO0 PiP |]64

LIJ_ICN GATE JU_ IS 1971

NELI_[NTRIC CONIC

IL 1|1.49 LAL .Oe

RP 229.11 LAP .iS

RE 229.219 GL 13.12

PLAN[TOCENTRIE CONIC

C3 10.901

MID-COO2)[ ()_[C_T|,_4 kCCt_4CY

Sit 1111.1 _ 1821.0 SO) 813.1

tRT .9431 iRF .lltl ITF .I]IT

8GO 6]ll.l It3 .3073 213 .1414

l&i l|O_.l lit 122.1 IMA 14.11

r_l_T TIN( 141.00

O|ITMC[ 541.401

LC_ 2|2.44 W. 31.3111 65L 1.E4 AZL 87.29 _ |e4.14 _4

LOP IG.Ol _ 21.Mkl SAP .ill A_P _.N T4& 1.47 TIP

GP -21.48 ZAL Y4.G] ZiP 57.4i iTS III.E ZA( O0.fd_ (T(

VHL 3. 303 DLA It.44 NAL ]tl.|l R#dD H)I.I V[L 11.44| PTN 8.$0 V_P

C_||T O_TCININATION A(CLHqACY

IT 94.) $R 25.3 81 59.8

CRY .9471 CR$ -.9974 CIT -.9659

LI4 ll].I Ilia 14.5 IIA .8

tL| 97.] EL2 ?.9 ALF 14.33

AJImlVAL GATE FEB 4 1971

[AITN TO NAIl

182.U t¢¢ ,ll??S I_C 2._90 Vl 20.]31

1111,14 llra I|1.I& _ 224.28 vR 24.319

114.,91 |At 71.11 ETC 273.$2 LVi 11.71

|.I_l 0115 -41.75 RAP 309.36 ECC 1.1795

LN_H AZMTH

50.00

IO.O0

70.00

80.DO

90.DO

100.DO

110.00

DIFFERENTIAL

TDE 1.2509 TNA -.3_7

POE .34|4 GRA .1206

FD( 2.3539 FRA 1,1751

BD[ 1.29|3 BRA .4229

LAUNCH DATE JUG 11 1971

HELIOCENTRIC CONIC

RL 151.99 LAL .DO

RP 22G.t5 LAP .57

RC 231.810 9L 26.32

PLAN£TOCENTRIC CONIC

(3 11.421 VHL 3.380

LNCM TIN[ L-! tiME INJ LIT |_J L_

11 IS 4 344J.RI -_.21 lO?.Ol 111.54 117.91 It I I!

11 48 54 3179.51 "$5.]6 101.14 111.31 110.71 12 33 84

12 17 36 3071.53 -31.0| 14|,57 ' 192.99 bO$.OI l] 8 47

13 11 16 IIQ2.$1 -17.95 14.94 193.11 lOS.SO 13 59'41

14 11 22 26W|.73 -21.$_ IY.Ol 114.10 H.|I 1| 10 41

11 14 11 2377.33 -97.13 46._0 195.1| t01.21 1l $3 ll

17 17 2 2118.]I -31.11 11.I1 11_.92 ]G+.O9 I? St 21

CCIIR[CTIOelS MII-CI_IJI$[ [XtCUTt_I A(CAdlA¢7

TC$-l.7247 IAU I.$2ii SIT IZII.3 SON I?II.I Ill 77].4

IC)-2.&iGO FAD .|dOlE RRT .9441 REF .9994 RTF .$350

FC-11.4341 19P 10952 SOl 1490.4 223 ._1_ RI] .94_2

lC3 9.Ogl9 FIP 1344 $Gl 1437.5 lG2 543.5 TNA |4.TqJ

DLA

FLI_/T TIME 144.00

IIITAUc( 550.40_

LOL 159.44 VL I2.]37 941. 1.42 A_L |_.94 |CA 107.19 9NA

LC_ 67.1I YP 21.477 GAP .93 AlP |l.O_ TAL _.$4 TAP

GP -27.11 ZAL 79,10 ZAP 57.40 (TI 140.11 ZAE 19.71 ET(

1l. II RAt. 311.1] I_40 I131.1 VEL IS.4N P_N 9.52 VI4_

INJ RT ARC |MJ AZMTM INJ TI_ PQ (ST TIM |NJ 2 LAT INJ I LONG

2248.3 -21,71 83.83

1519.5 -13.73 79.31

2071.S -at.Go 71.74

llg2.l -L_O.A8 39.93

1|I0+7 -19.95 42.09

|377.3 -_J_0.48 21.00

1111.4 -11.14 .96

_JlT DET(RNINATION ACC_ACY

IT 109.3 SR 30.9 IS 93.2

ERT .|Sll ORS ".9990 CST -.9710

LIA 129.1 N94 14.7 IRA .7

[LI 119.3 EL2 8.1 ALF 15.27

ARRI,VA_. GATE FEE lO 1972

EARTH T_ NAG)

ldl.ll ((( .19843 l k_ 1.157l ¥1 29.332

171.1] lEA 1|1.5| APO 224.94 Vl 24.278

||0.47 _A( 74.92 [TC 273.93 LV| 13.14

]*914 GPA "41.13 NAP 510.4| [CC 1.1880

LN(H AZNTH LNCN TIME L*I TIME INJ LAT

IO.O0 11 0 37 ]IE|.I| °42.42

90.00 tl II 2| 3lS4.41 -)7.22

70.00 11 54 17 ]170.]i -32.13

GO.DO 12 43 34 _QI$,4I -29.GP

90.00 15 51 23 2711.41 -2Y.74

100.oo IS l| 2| 2490.|9 -_9.07

t_vO0 11 13 53 2217.17 -52.53

OIF_KRENTIAL CCNRECTIONS

TOE |.4771 TRA -.3917 T()-I.5I)I IAU l.)Ill

ROE .4349 RRA .1240 |C$-1.312| FAU .137|1

rOE 2.4817 F|A 1.1140 FC-|0.4358 lip 11171

$OE !.5405 IRA .4551 I¢) l.l?12 FIP 124?

LAUNCH OATE JUN 11 1971

HELIC_CENTRI¢ CONIC

RL 111.89 LAL .OO L_L R§9.44 VL

RP 129.94 LAP .40 LOP 98.20 VP

RC 194.549 GL 29.81 GP -28.91 2AL

PLANETOCENTRi¢ CONIC

¢3 12.110 VHL 3.481

LNCH AZNTH LNCH TIN[

SO.O0 10 4] 19

$0.00 11 0 17

70.00 11 IS 11

80,00 12 8 52

S0.00 13 18 IS

100.00 14 Sl 44

110.00 19 IS ]8

O|FFENENTIAL CCRREETIONS

YDE 1.7390 TRA -.4S_1 TC]-8.2358 |AU 1,3497

|DE .5404 RRA .223G RC3-Z.3816 FAU .1a824

FOE 2.5g$s FRA 1,0317 Fc3-g.1$01 lIP 11390

lOG 1.9210 BRA .1_44 GC3 8.577'9 FIR 11_?

INJ LONG IN_ RT A8¢ INJ AZNTM l_J TIN( PC+ (iT TIN |NJ Z LAT INJ _ LOMG

112.10 I$D.97 11].95 11 |$ 9 2)22.9 *29.09 87.85

IS$.05 |13.48 10t. TI 11 II 14 1144.4 -24.|5 14.94

ti).17 I14.90 _01.05 5_ 4? IY 2170.4 "24.?5 7_.|3

12.14 Ill. IA I?.11 13 ]) ID 14116.4 -23.25 ||.|5

TI.T4 |15.71 9J.?I 14 41 44 1711.4 -12.12 4|.||

14.11 I|I.$4 97.II I$ ? IT 142.$ -23.23 I$.91

32.71 114.1Q 101.11 If 39 I0 11tY.l -94.PI I.II

RID-¢OQR$I EXECUTION ACCURACY _8|1HT[|N|NAT|ON ACEU|ACY

|4T |339.7 14tl 1|i4.$ SG) 715.9 IT 12|,0 $R 37.4 |l S|.4

RtT .$410 IXF *VM43 |TF ._,)2 (RT .17UI {NI -.91|7 {11 -.It$$

IGJ IS14.3 123 .3820 NI$ .9410 LIA 141.5 MIA 14.1 ISA .5

itl 1519.1 JG2 197.1TNA 11.17 ELI 111.2 EL2 8.| ALF 1|.15

FLIGHT TIME 24|.00 ARRIVAL CATE FE$ 12 1972

OI]TAN¢[ 554._49 EARTM TO NARI

32,]42 IAL 1.$1 5ZL 85.93 HCA 198.74 IMA !11,31 [¢¢ .19910 INC ).0|74 Vl 2|.331

21.|47 GAP .71AZP 99.G1TAL ].41 TAP 177.14 |CA 151.62 APO 227.00 vl 24.234

80.20 lAP 57.48 IT] 139.95 ZJd[ ll.ll [TE 189.00 ZAC 73.04 [TC 27].75 LVi 14.7|

DLA 19.12 RIL 32|.42 RAO 9|3g.! YEL ||,498 P_H 8.S| VH.P 3.70t OPA -49.90 |AP 5tl.7| ECC 1.1995

L-| TIME INJ LAT INJ LONG INJ RT Ale INJ AZNTH IMJ TIM( PO C]T TIM INJ 2 LAT INJ 2 LONG

]407.95 -44.15 119.$0 |$4.18 101.12 I1 40 4 2401.D -32.59 I1.11

]362.|3 -30.99 117.90 19G.13 101.14 |1 5| 11 255_.9 -30.11 90.55

3299.3? -]],?0 112.7| i9?.14 9|.92 12 IG 51 UII.A -17.11 |J.59

3151.58 -29.80 102.8g 19T.45 t|.|2 t3 I I| 2111.1 -25.91 79.11

291?.93 -28.21 25.4t 19Y.49 90.40 14 Y 11 1_Z7.9 -25.a$ $9.81

lll?.OS -29,80 14.25 1|?,41 II.i8 II ]9 )$ I427.1 -2|.9_ )7.4|

1353.19 -5].7D 41.|3 |197'.14 2|.12 17 4 31 1))].2 °_7.81 14.51

_ID-CQIJJ_I[ [XECU_I(]4 ACCURACY _DJT D[T[IMik_TION ACCURACY

&(,T |417.Y 9&R 1927. $ !t3 111.2 ]T 143.| |N 44.g $$ $1.1

|IT ,|470 ffRF .9|41 2TF .2_I CRT .9775 (ll -.l|gG (IT -,|714

IG8 1739.3 RRi .]214 II) .J]t4 LJA I1t1+.1 MGA 14.1 $|A .4

|G| If|J.I 9G2 595.4 TMA 11.11 (_! 151.4 ELI 9.1 ALF 17.94
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, /971)

LAUNCH DATE JUN It liT! FLIGHT Tit( EAI,OD ARRIVAL DATE FE8 IA 19?1

H[LIO¢[NTii¢ ¢_NIC. DIITANC[ ||I,IT) EAmTN TO NAil

RL 151,81 LAL ;O0 Ltd. !11,44 VL 38,3i0 GAL l,31AZL 11,44 HCA lil,?l IRA |lD,S| ECC ,IiITY INC 3.5S82 VI ll,lll

RP 8tT,3S LAP ,13 LOP II,ll VP tl,ll8 GAP ,58 ASP 13,50 TAL ?,89 TAP 177,61 ICA 131,15 APO 287,37 V2 84,193

nc 23?°803 SL 3).73SP -3I°DI ZAL R|,32 ZAP IT.?? ETI lSi. IS ZA[ II.|D [TE I?l.41 ZAC 70,99 EYE 2•3.t! LVi ll,ID

PLANETOCENTR1C CONIC

C3 13.085 VHL 3.G17 OLA 83.01 tAL 327.51RAD 1|3i.| VEL 11.339 PTN G.59 VNP 3.025 OPA -3|.1| RAP 313.A0 ECC 1.2193

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIN[ PO CIT TIN INJ Z LAT INJ 8 LONG

50.00 10 82 4 350Y,0| "40,35 |2i,?D 198,04 102,20 11 20 3! 2507.0 -36,45 99.1|

IO.O0 10 32 13 34•1.20 -40,01 |2•,50 191.37 15,23 11 30 5! 2478.2 -33.59 91.40

70.00 10 50 29 $41R.3? -34.13 123.62 199.67 89.49 It 4• 31 2A26.6 -30.79 95.41

80.00 11 22 50 3324.43 -E9.SI !15°14 199.42 85.23 12 18 23 2324,5 -28.49 89,26

90.00 12 2$ 48 3118.33 -27,50 100.20 t99.20 83.51 13 18 4• 2118.3 -2?.52 ?3.2T

100.00 14 5 50 8?98.93 "El.S| 77.00 189.42 85.23 t4 52 29 1798.9 -28.49 49.63

110.00 19 49 51 24•_.39 -34.13 52.54 199.17 89,49 IS 3! 4 1473,4 -30.79 24.33

DlrF_IENT IAL COqRECT[ON3 RIO-COURSE EXECUTION ACCURACY ORBIT DETENH[NAT[ON ACCURACY

TOE 2.0515 TRA -,S2SO TC3-7,7998 IAU 1,4213 SGT $575,2 SGR 2056,8 SG3 627,0 iT 163,3 8R 53,7 S$ ?l,I

IoE .9739 iRA .21i2 8C3-1,3759 FAU °11793 IRT ,9484 RRP ,9952 RTF ,9284 CRT ,9824 CRS -.9999 CST -,9810

FOE 2.6978 FIA .9233 FC3-T.|039 lip 11634 SG8 6869.4 R23 .3364 R13 .93•9 LSA 185.4 HSA 15.0 ERA .4

SO[ 2.1594 IRA .9•28 BE3 1.1335 PiP 1079 SGI 68S0.9 SG2 625.2 THA 16.67 ELI 171.6 ELI 9.6 ALF 17.97

LAUNCH DATE JUN 11 19•1 FLIGHT TINS 250.00 AtRIVAL DATE FED IS 19•2

HELIOCENTtIC CONIC DISTANCE 562.•52 EARTH TO HANS

RL 151.89 LAL .00 LOL _59.44 VL 32.372 GAL 1.23 AZL 85,84 HCA 1•0.83 SHA 189,•1 [CC .200AS INC 4.1601 Vl 29.332

RP 227.72 LAP *El LOP •0,30 VP 21 *SiR GAP .45 AZP 94.|1 TAL •. 36 TAP 1 •i.2O RCA 151.68 APO 22T. 74 V2 24.153

RC 239.859 GL 38.1467 -33.54 ZAL 82.46 ZAP 58.34 iTS 153.17 ZAE 87.45 ETE 1•8.96 ZAC 68.41 ETC 274.10 LVI 18.73

PLANETOCENTIIC C(_IIC

C3 14.453 VHL 3.802 OLA 27.31 RAL 325.19 GAD 6940.3 VEL 11,$98 PTH 6.64 VHP 3.972 DPA -53.98 RAP 313.42 ECC 1.2379

LNCH AZNTH LNCH TINS L-; •IN( INJ LAT |NJ LONG 1NJ iT ARC INJ AZNTH INJ TIRE PO C$T TIN INJ 2 LAT INJ 2 LONG

50.00 9 55 35 3S23.64 -4•.46 139.79 202,92 93.78 10 53 59 2623.6 -40.46 107.38

GO.O0 9 57 52 3S1•.54 -40.22 139.33 203.00 87.21 10 58 10 2617.5 -36.94 I08.T0

TO.O0 10 2 1 3509.30 -33.18 137.46 202.12 81.38 11 2 7 2605.3 "33,30 108.72

80.00 10 12 21 557_.84 -25.•$ 133.54 200.66 76.23 11 11 54 25•2.8 -29.96 106.55

90.00 10 55 30 3433.38 -23.23 122.25 199.60 73.40 11 52 43 2433,4 -27.93 96.22

t00.00 12 55 13 3047.31 "26.76 94.91 200.66 76.23 13 46 1 2047.3 -29.86 6•.91

110.00 15 I 28 8612.12 -33.18 66.31 202.12 81.38 15 45 40 1652.1 -33.30 3T.64

DIFFERENTIAL coqlECTION8 NID-COUISE EXECUTION ACCURACY ORB|T DETEtNINATION ACCUIACY

TOE 2.431• TRA -.6311 TC3-7.2143 8AU 1.4641 SGT 8683.4 SGR 2201.6 SG3 5S4.T ST 184.1 31 64.1 $8 T2.2

ROE .8469 iRA .2DI| RC3-2.3161 FAU ,IOGll RRT .9496 RRF .9950 RTF .9249 CRT .9860 CR$ ",9998 CST -.9830

F0£ 2.779• FRA .•991 FC3-6.3598 ISP 11921 SGB 7036.7 R23 .344$ R|3 .9356 LSA 207.3 NSA IS.I IRA .3

SOl 2.5?50 ERA .6520 8C3 ?.5770 PiP 982 8G! 7005.8 362 158.4 THA 17.53 ELI 194.7 EL2 10.1 ALF 16.99

LAUNCH DATE JUN 11 19TI FLIGHT TIHE 252.00 ARRIVAL DATE FE9 18 1972

HELIOCENTNIC CONIC

NL |5|.89 LAL .00

NP _2S.ID LAP .9t

RC 242.511 GL 43.t0

PLANETC_[NTN|C CONIC

C3 19.453 VHL 4.051 OLA

LNCH AZNTH LNCN TINS L-! TEN( |NJ LAY

50.00 9 21 29 3703.95 "47.23

90.00 9 10 24 3793,05 -38.i2

70.00 8 43 44 3371.9l -28.74

74.24 7 40 29 40R8.13 -19.91

74.24 ? 40 29 4011.13 -|9.91

74.24 ? 40 29 4011.13 -19.91

fIO,OO 13 43 1I 29|1,TI o81.74

DIFFERENT IAL CORRECTIC_$

TOE 2.1967 TEA ",•01| TC3-S,4I?I DAU 1,3078

ROE 1,0753 IRA ,1731 RC3-2,|143 FAU ,09384

FOE 8,8051 FRA ,659l FC3-4,9011 |3P 12239

80[ 3.0891 |RA .78T4 3C3 R,854i FSP 87|

DISTANCE 565.883 EARTH TO MARS

LOL 259,d4 VL 32.383 GAL 1.14 AZL i5.09 HCA 171.87 SMA 159.98 CCC .20116 INC 4.9107 V! 29.338

LOP 71.33 VP 21,510 GAP °32 AZP 94.86 TAb 8.84 TAP 178.71 RCA 151.71 APO 220.12 V2 24.112

GP -36.37 ZAL 83.60 ZAP 59.24 ET3 153.30 ZAE 86.93 ST[ 170,42 ZAC 65.5A ETC 274.35 LVI 21.18

32.01 NAL 324.38 MAD 1_1.2 VEL 11.683 PTH 6.72 VHP 4.164 DPA -56.45 RAP 318.03 ECC 1.2708

[NJ LONG |NJ iT ARC INJ AZMTH [NJ TENS PO CST TEN INJ 2 LAT INJ 2 LONG

153.89 208.43 83.40 10 24 9 8763.6 -44,29 110.G$

153.94 205.A5 77.43 10 13 38 2795.1 -39,60 122.83

156.92 203.07 70.70 9 46 16 8878.0 -33,g4 129.43

117.95 199.0_ 64.34 8 48 17 3068.1 -28.73 143.45

117.93 199.05 $4.34 $ 40 IT 3068.1 -28°?5 143.45

!17,93 :99,06 64.34 6 48 17 3068,1 -26,75 143.45

85.83 203.0? 70.70 14 31 49 1918.0 -33,94 54.35

N|D-COURSE EXECUTION ACCURACY O_IIT OETERNINATION ACCURACY

3GT $787.9 SC._ 8370.1SG3 494.5 IT 205.6 RR 76,1 iS ?l.S

RRT .9510 RRF ,9942 RTF ._05 CNT .9817 CflS -.1999 El| -.9844

3GB 71R9.8 R23 .3S41 RI3 .9324 LSA 830.8 NSA 15.8 38A .8

3GI 7ISl.l SG2 495.2 THA 18.55 ELI 219,0 EL2 10.7 ALP 80.19

LAUNCH OAT[ +UM II 1971 FLIGNT TIME 654.00 ARRIVAL DATE FE6 60 IOTI

HELIQ(ENTRIC CONIC DISTANCE 5TO,lIT EARTH TO NAil

RL ISl,lt LAL ,OO LOL t99,44 YL 32,31§ GAL |,05 AZL 84,12 MCA 172,10 8NA |lO,12 [CC ,20117 INC S,IY4t Vl 89,)38

IP 288.49 LAP .?8 LOP Tt,31 VP tl.S3t GAP .20 AZP g$.83 TAL S.32 TAP 171.22 RCA 151,74 APO 288,50 V8 24,071

IC 245o157 SL 4RoIG GP "39,SI 2AL 04,74 ZAP IO,S7 ST3 151,41 ZA[ 83o10 ETE 177,$0 ZAC $2,21 [TC 2T4,60 LVI 84,DI

PLAN[TOCENTIIC CONIC

C3 19,49• VHL 4o41i OLA 3?,23 NAL 321,11 N4D 1842,S VEL !1,$11 PTN 4,83 VHP 4,422 DFA "59,24 RAP 321,$! [CC 1.3209

LNCH AZMTH LNCH TIME L'I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

90.00 8 33 4 3937.18 -44.63 119.|7 813,42 71,48 D 40 41 893?,2 -47,10 134.3T

90,00 • 56 2 4041.74 -33.19 172.75 207,10 15,70 9 3 24 3041.? -39.92 143.SS

64.67 I 33 33 41?Q.TO "21.49 18|.44 200.74 38,10 7 45 13 3279,? "32,58 161.35

64,67 I 33 $3 487_,?0 "21.45 185.44 200.?4 98.80 ? 4§ 13 3279.? -32.38 161.35

i4.iT t 33 53 48?9.?0 -21.48 185.44 800,?4 38.80 7 45 13 32?9.T -38,38 191.35

64.S? 6 33 93 42•S.70 -tl.48 185,44 200.74 58.10 ? 45 13 3279,T -32.38 161.35

64.67 6 33 93 42?9,70 "21,41 1i5,44 200.74 58.$D 7 45 13 3279.7 -32,38 161.35

OIFFEiENTIAL CGNIECTI_ NIO-C_t$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ 3.4364 TiA -,610T TC3-S,$492 8AU 1,5612 3ST 6196.4 3DR 2555,5 $63 414.3 ST 225.T SR $9.7 S$ 68.4

NO( !.$814 NRA */090 RC3-2.0187 FAU .07911 lit .9534 iRP .9124 tTF .g147 CRY .9907 CRS -*9993 CRY -.9852

FOE 2.?522 FRA *4•94 FC3-3,5127 SiP 12321 SGB 7358.1 R23 ,3662 R13 ,9283 LSA 251.6 NSA 15.2 SSA .2

8DE 3.?222 RIA .98688C3 Q.0160 FSP T25 SGI 7321,9 SG2 729.1 THA 1g.73 (LI 242.6 EL2 !1.3 ALF 21.55
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH lATE JUN 11 1971

HELIO(ENTR|¢ CONIC

RL 131.8t LAL .00

RP !2e.88 LAP .?l

R¢ E4_.791 GL S4,88

PLANETOCENTRIC CONIC

C3 ;4.381 VHL 4.g38

LNCH AZNTH LNCH TINE

5G.OD 7 25 3

56.31 S 4S 31

56.31 S 41 31

FLIGHT TIM( IlI.QO

DISTANCE S?4.140

.9_ AZL 12.84 HCA lYi.ll IN4

ARRIVAL BATE F[I |l llTl

EARTH TO HAIl

lJO.il EC¢ .lgllO 1_ 7.1S16 Vl

V2

LV!

LOL 259.44 VL 32.401 GAL 2l, i|l

LOP ?3.42 VP 21.503 GAP .07 AZP 97.|2 T; I.II ?J# |7t.7| RCA IJI.TI APl 12i.ll 24.13D

GP °43.45 ZAL 85.8§ Z_ n _.43 (T$ 14R,l) Z4( lt.|d _T[ l?Y.lll ZIC 11.3S ETC 275.15 27.2S

DLA 42.89 RAL 318.38 RAG 6644.7 V(L 12.015 PTH 7.0| _P 4,747 IPA *12.32 RAP 326.31 ECC 1.4Ol)

L-I TIN[ INJ LAT INJ LONG INJ RT AS( INJ AZNTN INJ TIN( PO CIT TIN INJ 2 LAT INJ 2 LONG

4169.11 "37,90 187.28 214.94 Sl.?§ l 34 12 3119,| -4i.66 158.43

4442,12 "22.D9 199.13 202.4t 52.21 'l 55 33 3442.| "35.49 17l.ll

4442.12 "22.09 199.63 202.49 _t.2| '6 |S 33 3442.1 "35.49 1T8.85

56.31 5 41 31 4442.12 -22.09 199.63 202.49 $2.21 I S5 3)

56.31 5 41 51 "" 4442.12 "22.09 199.63 202.49 62.21 I 3S 33

56.31 5 41 31 4442.12 "22.09 199.63 202.49 5_.26 I 13 33

58.31 5 41 31 4442.12 "22.D9 199.63 202.49 52.21 t SS 33

O_FERENTIAL CCRRECT|ON8 HID-COQRS[ E:41[CUT|Qli ACCV4&C¥

rOE 4.1727 TRA-I.2GSS TC3-4.6?25 DAU 1.6387 $GT 1901.4 S_q |_1_O.O 84] _J4.?

ROE 1.9231 RRA .00:58 R¢3-1.8532 FAU .0621| RRT .9SGO R_ r ._111 JFrF .1dj37

FDE 2.5934 FRA .31_2 F¢3-2.2233 BSP 12589 38| ?S21.6 R23 ._J73 RI3 .11R|

IDE 4.5538 6RA 1.263§ |C3 5.D273 FiP 378 SG1 7482,4 $G_ 71t8.1TNA II.a1

LAUNCH DATE JUN I1 1971 FLIGHT T|N( _ll.i_D

HELIOCENTRIC ¢CNIC DISTANCE 57dl.!)41

RL 151.89 LAL .OI) LOL 259.44 VL 32.418 GAL .89 AZL 81.14 HCA 174.1| IM4

RP 229.27 LAP .79 LCP 74.45 VP 21.47S GAP -.04_ AZP 98.92 TJL S.ll YAP

R( 259.428 GL 61.81GP -47.82 ZAL 06.89 2AP 64.93 (T3 148.2t ZA_ 84.84 [T(

PLANETOCENTRIC CONIC

C3 32.794 VHL 5.727 DLA 48.87 RAL 313.33 lAD 8648.1 VEL 12.314 PTH 7.88

LNCH AZNTH LNCH TIHE L-I TIN£ INJ LAT INJ LONG |NJ RT AlE |NJ 4ZNTH INJ

48.33 4 51 59 , 4591.58 -21.07 212.63 203.19 44.63 8

48.33 4 51 59 L 4591.58 -21.07 212.63 203.89 44.03 8

48.33 4 51 59 4591.58 -21.07 212.63 203.t1 44._3 8

48.33 4 51 59 4591.58 -21.07 212.63 203.t8 4,4.83 8

48.33 4 51 59 4591.58 "21.07 212.63 203.00 44.8) 8

48.33 4 51 G9 4591.58 -21.07 212.63 203.89 44.85 8

48.33 4 51 59 4591.58 -21.07 212.63 203.88 44.81 8

DIFFERENTIAL CCRRECTION5 NID-_OklRSE E_CUTIOM _((URA_Y

TOE 5.0643 TRA-I.GBDD rC3-3.6308 BAD 1.7385 SGT 7035.2 S_R 31142.1 SG3 2L_.8

RD[ 2.4764 RRA -.1932 RC3-1.5946 FAU .04430 RRT .9608 RRF .9781 RTF .INI48

FOE 2.2406 FRA .1567 FC5-1.1696 2SP 12815 SGB 7684.8 R23 .4;i_7 RI3 .9_041

BOE 5.6374 BRA 1.6911BC3 3.9634 FSP 40? 8G1 7644.1 9G2 719.4 THA 23.15

3442.1 "35.48 176.88

3442.1 "35.49 178.85

3442.1 "35.49 176.85

3442.1 -35.48 178.88

ORBIT KTENNIMATI(_ ACC_qACY

IT 844.0 It 103.8 83 82.3

(RT .l!_2 (HI -oRIIHI (IT -.llSI

LSA 272.8 NIA 11.2 8IA .2

(LI 28S.7 ELI 12.1 ALF 2l.$)

AKdIIVAL lATE FEI _4 1972

EARTH TO NAR8

I_J.l) ICE .20334 INC 8.8573 Vl 29.332

189.24 IItC4 111.78 APO 229.27 V2 23.890

t lW.40 ZA( 33.91 [TC 175.88 LVl )0.89

1.3)Q DPA "65.58 RAP 333.45 ECE 1.5397

TIN( PO ¢3T TIN INJ 2 LAT INJ 2 LONG

8 38 3$81.6 -37.27 181.89

I _ 3491.8 -37.27 191.80

8 31 3"191.1 -37.27 191.89

I )l 81_1.8 -37.27 181o88

l Ill 3191.6 -37.27 191.88

8 II )581.8 -$7.27 191.89

l )O 3591.8 -37._7 181.88

_lllT DETEtM|NATI_N ACCURA(Y

IT 256.3 IR 124.0 88 51.?

CRT .9834 CR8 -.897? CST -.9835

LIA _88.D ilia 15.1 88A .1

EL! 284.4 EL2 12.8 ALF 25.72
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OATE JUN 12 |6TI

HELIOCENTRIC CoNIC

RL 131,61LAL ,00

Rp RO6.?S LAP -1.81

,c 59.630 GL -10.ll

PLANETOCENTR1C CQ_I|C

C3 39.26? VHL 6.216

LNCH AZMTN LNCM TIME

50.00 13 Re St

60.00 14 39 SS

?0.00 16 10 40

80.00 17 59 39

_0.00 19 42 32

100.00 _0 42 50

lID.DO 21 tO $

FLIGHT TIME IO.O0 ARRIVAL DAYE AUG $1 t671

DIITANCE R2I.RSI EARTH TO NARI

LQL liD.40 YL $4.lil GAL IsIS AZL R1.94 HCA 66.7| RNA liD.S0 [CC .40214 INC 1.33?6 Vl 2i.Slt

LQP 330.10 VP l?.4Sl GAP R|.SR AZP 90.67 TAL 16,06 TAP 67.?7 RCA 149.76 APO 3SI.24 V2 26.437

GP -l. Sl ZAL il,tS ZAP 174,14 [7S 205.4! EAR 167.58 [T( 9.54 ZAC 96.57 ETC 279.05 LVI -17.35

DLA "24.44 RAL 327.i8 RAD SilO.4 V[L 12.R15 PTH 7.47 VMP 10.37! DPA -17.35 RAP 323.62 [CC I.i4iZ

L-I TIME INJ LAT INJ LoNG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2000.S9 -22.01 80,03 194.20 133.31 14 IS 39 1800.6 -4.06 S3._2

@111.9l -tS.?l R8.65 199.82 127,58 15 23 27 1611,9 .11 50.34

234S.13 -9,52 51.54 204.34 122.96 I6 49 45 1345.1 4.41 St,R6

2003.03 -4.17 26,64 207.61 119.59 18 33 22 1003.0 S.18 e. SO

1672.@2 -1,78 5,63 208.g3 118.23 20 I0 25 6?2.2 9.68 344.87

1477.50 -4,17 350.21 207,61 119,5g 21 7 28 4?7.5 8.I8 329.67

1391.94 -9.52 340.46 204.34 122.96 21 33 18 391,9 4.41 320.88

O[ FFERENT IAL CCRRECTI(_S

TDE -.2130 TRA -.6291 TC3 .1451 |AU .078R

_C -.5700 RRA .1967 RC3 ,OSi5 FAU .03§32

F06 -.061R FRA .1794 FC3 -.7832 68P 6gS

BDE .6092 BRA .6556 9C3 .1501FSP R?

MID-COURSE EXECUTION ACCURACY ORBIT D[TERNINATIOq ACCURACY

SGT 68R.8 9DR 539.2 SG3 86. S 37 13.7 9R 26.2 99 4,3

RRT -,0366 RRF .0529 RTF -,4049 CRT .6365 CR6 -.8289 CRT -.1612

608 885.7 R23 -.0092 R13 .406R LRA 28.1 NSA 10.2 6SA 1.2

SGI 667.7 6G2 356.1 THA 174.96 ELI 2?o9 EL2 9.9 ALF 68.85

LAUNCH DATE JUN 1@ 1971 FLIGHT TIME 32.00 ARRIVAL DATE SEP 2 1971

H[LIOCENTRIC C(_NIC

RL 151.91 LAL .00

RP 206.72 LAP -1.8|

RC 60.633 GL -I0.97

PLANETOCENTRIC C_NIC

C3 36.783 VHL 6.065

LNCH AZHTH LNCH 7|ME

50.00 13 28 37

60.00 14 40 11

70.00 1R 11 54

60.00 18 2 38

90.00 19 46 16

100.00 20 43 30

110.00 21 11 20

DIFFERENTIAL CORRECTIONS

TOE -.2073 TRA -.RIDt TC3 .1645 RAU .083D

ROE -.5600 RRA ,1914 RC3 .0377 FAU .037|5

F0¢ -,0922 FRA .1600 FC3 -.R744 lip 711

60[ ,5972 BNA .6400 RC3 .IRRR FIP |0?

DISTANCE 224.265 EARTH TO MAR8

LOL 260.40 VL 34.684 GAL 5.11 AZL 91,91 HCA 70.98 8HA 243.84 ECC .38592 INC 1.9137 Vl 29.326

LOP 331.37 VP 27.198 GAP 21.03 AZP 90.62 TAL 18.44 TAP 69.42 RCA 149.74 APO 337,94 V2 26.491

GP -2.56 ZAL R1.43 ZAP 173.14 ETS 202.03 ZAE 167.19 IT[ 6,52 ZAC 96.48 (TC 27g,09 LVI -17.32

OLA -24.77 RAL 327.48 HAD 6649,5 VEL 12,517 PTH ?.40 VHP 9.995 DPA -17.33 RAP 328.83 [CC 1.6054

L-[ TINS INJ LAT |NJ LONG |NJ RT A$C [NJ AZNTH |NJ TIME PO C$T TIN INJ 2 LAT ZNJ Z LONG

2776,74 -20.89 78.86 192.84 153.77 14 14 53 1776.7 -2.07 62.33

25RR,37 -14.70 67.34 198.46 127.96 15 23 18 1586.4 1.23 49.12

2316,75 -8.46 50.02 203.01 123.21 16 50 31 1316.? 5.49 30.47

19?0.15 -3.06 27.03 @06.33 119.71 18 35 29 9?0.1 9.25 R.45

113l.R5 -.61 3.80 207.69 118,27 20 13 32 635.g 10.96 342.78

1444.62 -3,06 348.40 206.33 119.71 21 9 35 444.6 9,25 327.82

13R3,S? -8.46 338.94 203.01 123,21 21 34 4 363.6 5,49 319.39

MIO-CQURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 702.2 9DR 5R7.1 603 93.4 ST 13.8 8R 26.6 SS 4.7

RRT -,0366 RRF ,0S70 flTF -.4154 CRT .6287 CRD -.$557 CST -.P020

8GB 902.6 R23 ".0110 Rt3 ,4173 LRA 28,5 MSA 10.4 SSA 1.3

SGI 703,2 9G2 565.9 THA 174,69 ELI 28.2 EL2 10.1 ALP 6R,20

LAUNCH DATE JUN 12 1971 FLIGHT TI_[ 84.00 ARRIVAL DATE $EP 4 1971

HELIOCENTRIC CONIC

RL 15t.91 LAL .OO

RP 206.70 LAP -1,80

RC 61.483 GL "11.12

PLANETOCENTRIC CONIC

C3 34.534 VHL 5.S?|

LNCH AZMTH LNCM TIME

50.00 13 28 S

60.00 14 40 @2

70.00 16 13 4

60.00 18 S IS

30.00 IR SO 4

100.00 20 48 11

110,00 21 12 30

DIFFERENT IAL CORRECTIONS

TOE -.1991 TRA -.1011 TC3 .1864 |AU .0Ill

ROE -.3305 RRA .1ll3 iCS ,O$ll FAU ,D3IRI

FOR -.lOST PRA .1803 FC3 ".R?36 i|P ?Sl

ROE .5654 IRA .S371 It) ,1674 F|P 118

DIRTANC[ 227.061 EARTH TO MAR6

LOL 2R0.40 VL 34.4R0 GAL 5.07 AZL 91,69 NCA 72.25 SMA 237,97 [CC .37090 INC 1.8R02 Vl 29.320

LOP 33R.R4 VP 2R.913 GAP 20.48 AZP 90.56 TAL 18.85 TAP 91.09 RCA 149.71 APO 326.23 V2 26.494

GP -[.R3 ZAL 60.|9 ZAP 172.10 ETS 199.50 ZAE 166.85 [TE 7.55 2AC 96.39 ETC 279.12 LVl -17.30

OLA -25.10 RAL 323.96 RAD 6646.7 VEL 12.428 PTH 7.33 VHP 9.636 OPA -17.33 RAP 329.94 ECC 1.5687

L-| TIM( INJ LAT INJ LONG INJ AT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2?53.70 -19.00 T?.TS I91.52 134.19 14 14 3 1753.7 -1.71 61.36

2911.i2 -13.66 6i.07 137.14 128.29 15 @3 4 1561.6 2,32 4?.94

2209.09 -7.43 46.35 201,71 I23.43 16 Sl 13 1269,1 6.53 29.01

1937,74 "l,e? [3.25 205.06 fig,80 18 37 37 937.7 I0.30 4.61

1399,80 .SS l,TI 206.46 !18.20 20 16 46 599.8 12.06 340.67

141l.R2 -1.37 346.61 205.08 119.80 21 11 43 412.2 10.30 325.96

1353.91 -7,43 337,47 20].71 ]23.43 21 34 43 335.9 6,53 317,93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 717.0 $GR $74.6 SG3 100.7 ST 13.8 8R 27,0 IS 5.1

RRT ".042? RRF .Oils RTF -._,42 CRT .S164 CRi -.STIR CIT -.|$60

SGB 918.8 R23 ".0113 R13 ,426_ LSA 28,8 MSA 10.6 SIA 1.3

SGI 718.2 $02 573.1THA 174.59 ELI 28.5 EL2 10.$ ALF SR.RI

LAUNCH DATE JUN 1l IOYI FLIGHT TIME 8R.O0 ARRIVAL DATE SLP S tiT1

HELIOCENTRIC CoNIC

ML 151.61LAL .00

RP 20R.RS LAP -1,?i

RC It.398 k "11.2i

PLAN[TOCENTRIC CONIC

C3 32.531 VNL 5.705

LNCH AZMTM LNCH TIME

30,00 13 2? 3i

R0.00 14 40 28

70.00 16 14 S

lQ.O0 18 8 1

60.00 19 34 5

100.00 20 30 53

110.00 21 13 36

DIFPER[NTIAL CORR[CTIOND

TD[ -.1924 TRA ".3992 TC3 .[033 RAU ,0909

RD[ -.5415 RRA ,1813 RC3 .D392 FAU .040?0

FD[ -.115R FRA .1602 FC3-1.D821 81P 761

RD[ .5?4R BRA .6261 BC3 .2090 FSP 129

DIRTANC[ 230.01§ EARTH TO NAR8

LOL 16D.40 VL 94.309 GAL $.03 AZL 91.ST HCA ?3,52 8MA 23R,?? [CC .35639 INC 1,S671 Vl 2S.3RS

LOP 333.91 VP tR.?t3 SAP 19.94 AZP 90.53 TAL 19.29 TAP 92.7R RCA 149.37 APO 315,37 V2 26.46R

GP -R.66 ZAL 60.34 ZAP 171,04 ETS 197,35 ZA[ 16R,SS [T[ 6,61 ZAC 96.30 ETC 27R.15 LV| -17.28

DLA "|S.43 RAL 326.42 RAD R648.0 V[L 12.348 PTH 7,27 VHP 9.263 DPA -17.33 RAP 329.23 ECC 1,$337

L-I TIN[ INJ LA7 [NJ LoNG INJ RT ARC INJ AZNTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2731,46 -IR.?4 ?R,?O 160.24 134.57 14 13 6 1731.5 ".59 60.43

2537.70 -12.64 R4.86 !35.85 129,59 15 22 45 1537.7 3,37 46.79

2262.R3 -R.42 47.12 200.43 123.62 16 31 52 12R2.2 7.54 27.58

1905,R6 ".sg 23.50 203.37 119.85 18 39 47 g05,g 1].32 2,60

1363,R0 1.71 359.76 205.32 118.23 20 20 S 563,8 13.12 338,56

1380.35 -.89 344.86 205,87 119.85 21 13 53 380.4 11.32 324.17

1309.05 -R.42 336.04 200.45 123.62 21 35 25 30g.0 7.54 316.50

N[D-COUR3E EXECUTION ACCURACY ORR[T DETERMINATION ACCURACY

$GT 732.2 3GR 581,7 SG3 108.6 RT 13.g SR 27.4 86 S,3

RRT -,0442 RRF .0662 RTF -,4351 CRT .6111 CR6 -.8g77 C$T -.2694

8GB 935.1 R23 -.0145 R13 ,4374 LSA 2g.2 MSA 10.7 SSA 1.4

6G1 ?33,4 902 580,2THA 1?4.62 ELI 28,g EL2 10.4 ALF 70.03
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DAT[ JUN 11 |171 FLZGHT TIN[ II.gG An|¥AL BIT[ SiP I lgYS

HELIOCENTRIC ¢QiilC D|ITAN¢[ !)i.104 EARTH TO NAIl

RL 1S1,91LAL ,DO LOL llO,4O VL 14.|40 GAL I.lO AlL lt,14 NCA Y4.?l INA 188,14 [¢C ,)44|0 INC 1.044l Vl ll.lll

RP 10t,17 LAP -I.71 LOP 331.18 iP lt.lOI SAP 11o41 AlP $1.41 TAL I1,11 TAP 94.4? RCA 14i.14 APO )Ol,lS VI ll.411

RC 13.371 GL -|l.3l iP -!,7t IAL Sl,?l lAP 111,14 [TI lil,§O l/HE 1t1.]? EYE I.Yl IA( t1,11 [TO I?t,ll LVI "I?ol|

PLANETO¢ENTR|C CONIC

Cl $0,748 VNL S,I4I OLA "11.74 RAL Ill.iS RAO 1147o3 ¥[L 11.1T5 PTH 7,22 VNP I,tl4 '_A "tY.34 lAP $2D.41ECC 1,1010

LNCH AZNTH LNCN TIN[ L'| TIM |MJ LAT INJ LOIIG INJ RT A|C INJ AZMTH IMJ TIN[ PO CIT TIN |NJ 2 LAT [NJ I LONG

SO.D0 t3 El 58 t?lO.lS -17.72 ?S.?i lll,9l 134.91 14 12 I 1710.2 .48 Sl.14

10,00 14 40 28 2514.61 -I1.41 i3.71 114,10 128.84 IS 12 23 1514.? 4,18 4S.61

70.00 11 1$ 10 2231.EI -S.44 45.75 112.22 183.?? 12 52 27 1236.2 8.51 2t.20

80.00 11 10 42 1274.12 .|? 21.?2 !02.?0 |11,16 12 41 17 474.6 12.31 1,00

90.00 19 58 12 1127,94 2.8? 3l?.?l 204.20 1|8.15 20 23 40 527.D 14.15 331.43

103.00 20 53 34 1340.Dg .17 143,|3 202.70 119.86 21 11 3 349.1 12.31 322.37

110,00 2i 14 37 1283.03 -5.44 334.17 199,22 123.77 21 3D 0 223.0 8.51 313.12

LAKH DATE JUN 12 1971

DIFFERENTIAL CClqRECT|ON8 MID-COURSE EXECUTION ACC_R4CY 01111' D[T[2MINATION ACCUNACY

TOE -.1845 TRA -.5892 TC3 .12tl IAU .0943 IGT ?45.8 I_N $l|.l $03 $IY.O IT 13._ IJq 27.7 83 S.9

ROE -.5330 RRA ,1?iS NCi .0394 FAD .04211 R_T -.6471 _RF .0712 NTF -.4434 CIT .$008 CRI -,9141 CST -.2ill

FOE -.128i FRA .1793 FC3"1.2018 |8P 812 $_1 ISO,O Re3 -.0116 R_3 ,4461 LIA _).6 NSA 10.9 814 1.4

BDE .5641 IRA .SLID IC3 .22t9 FIP 142 8$1 T47.1 802 )ll.Y THA 174.17 £LI 16.1 ELi IS,6 ALF 70.54

rLJ_? TIME so.ao

_ELIOCENTNIC CGNIC O|iTANC[ 2_i,)10 ' EARTH, TO ILill

RL 151.91 LAL .01 LGL 240.40 _. 33.661 _ 4.131 AlL IS.12 _ _i.OI IdAA 124._ [f._ .33216 IMC 1.i217 VI 29.118

RP 206,18 LAP -|.77 LOP 336,45 YP 26.301 U_ 11 • _ _P _ . _r T_. L_.II TAP IHI, ti It/ 14I.SO APO I06.41 V2 26.46l

RC 64.414 GL -11.50 GP -2.1$ ZAL 56.21 ldO 111.16 [?6 194,?4 ldC li6.a$ [T[ 4.68 tAC t1.11 ETC 278.21 L¥1 -17.21

PLANET_ENTN 1C CONIC

C3 29.I23 VHL 5.397 DLA -26.03 2AL 325.30 RAO 6346.? V[L 12.L_09 PTN 7,16 VNP 6,$46 OPA -17.35 RAP 3Zg. S6 [CC 1.4793

LNCH AZNTH LNCH TIME L-I TIME: |NJ LAT |NJ LONG INJ IT ASC INJ AZNTH INJ T|_ PO (2T TIM INJ 2 LAT 1HI 2 LONG

50.00 13 2l 15 2_J9,72 -16.74 74.76 187,78 13$,21 14 11 3 1189,7 t.SO RS.Se
¢0.00 14 40 23 2462.31 "10.?1 62,41 I03.39 126o09 II 11 141 t4g2,s 1,3S 44.62

7D.O0 16 16 ? 2211.09 -4,46 44.43 198,03 ll).&t II 12 14 1211,1 9.45 14.ll

80.00 ll 13 ='3 1144.01 I.tl ZO.IO |01.67 $16.04 14 44 ? 444.0 |),26 30.23

90.00 20 l 2_1 1412.21 4.0| 351.71 103.12 1|8.02 tO 67 21 49t.2 IS.t6 334.26

IOD.DO 20 56 15 1318,49 1,21 341,47 201.57 tli,14 21 16 14 312.5 13.25 310.10

110.00 21 15 33 1217.90 -4.46 333.35 113.03 123.89 21 3l 31 257.6 9.41 313.77

AM IVAL DAT[ 6EP 10 1971

DIFFERENT IAL CCRRECTIONI

TD[ -,1771 TRA -,3791 TC3 .2418 IAU .DOll

ROE -,1251 RRA .1719 RE3 ,0363 FAD .04473

FOE -.;429 FRA .|779 FC3-1.3_7 |$P 842

BDE .5342 BRA .6045 BE3 .2111 PiP ilS

Nil*COURSE [XEC_TION ACCURACY ORIIT D[T[2MINATtON ACCURAEY

SOT T$R.3 $GR 594.9 $03 1_6.U 8T 13.9 8R 20.0 88 G. 3

RRT -.05_8 RRF .07$7 RTF -,4S23 CRT .SlJQ7 ¢R$ -.9_78 CST -.3211

SOB 154.$ R23 -.DiT8 113 ,45|{ LSA 30.9 MSA 11.0 S34 1.S

SOl ?60,9 $02 162.6 THA 174.18 EL1 29.4 EL2 10._ ALF 71.03

LAUNCH DATE JUN IZ 1971 FLIINT TIME 62.00 ARRIVAL DATE SEP 12 1971

HELIOCENTRIC CC_IC

RL 151.91LAL ,00

RP 206.$6 LAP -1,76

RC 65.512 GL -!1.81

PLAN£T_ENTNIC CONIC

C3 27.$51 VNL 5.251

|ll?kIC[ 23E.116 EARTH TO MARl

LCL 1t0.40 VL 31,831 tAL 4.14 _IL 61.60 N(A 77.|2 814A 2_8.11 [¢C .i_OI INC 1.7994 Vl 2$.$28

LOP 33?.72 VP 2l. lt| 6&P ll.4D A|P 9D.4di TAL 20.14 TAP 6F.li I(A 146.56 APO ,1.02 Vl 21o413

GP -2.90 ZAL SI.iS ZAP |ST,73 [T8 193.70 ZAE 1l$.16 [TE 3,64 IAC 96.02 ETC 279.23 LVI -17.1?

LNCH AZMTH LNCN TIME L-I TIME INJ LAT

5O.OO lS iS 28 ZlTO.ZD -I3.?l

60.00 14 40 13 2471.35 "l,lO

7D.DD ll 16 S$ lill,lt -),it

80.00 |l 16 4 13|4.I2 1.22

90.00 20 l S6 |4II.Sl 1.11

IOD.DO 20 S8 Sl ltOl. Sl 2,22

_I_,OO 21 IS 24 1231,73 ").51

DIFPERENT IAL C_R[CT|ONI

TDE -.16ST TRA -.STO0 TC3 .27|9 I_IU ,10|4

ROE -.SlTI RRA .11?4 RE) .0311 FA_ .04414

F_E -.tSTI FRA .I?SI FC3-|.4113 lip ell

|02 ,S44T BRA .Sill IC3 .2741 FIP t?O

DLA -26.S$ IAL 324.T2 tAD llAl,! VEL 12.140 PTH T.I_ YNP 8.340 OPA -|7,38 RAP 329.?3 [CC 1.4$51

liJ LONG INJ RT A4¢ INd AZNTH IMa TINt PO CIT TIN IMJ I LAT |NJ I LO(q_

?).iT 186.4! l$1,49 14 I SO tiT0.2 1.49 57.87

11.51 162.2_ _IR.21 1l lI II 1471.4 1,23 43.18

43.10 194.14 121.60 IS S3 !1 1181.9 10.34 23,51

18.41 t10.47 111,74 18 41 II 414.1 14.18 31T,43

3)).?? I01.01 117.11 I0 )1 13 411,1 li,14 331.13

311,13 |D0.47 }16,71 !! 10 14 III,R 14,13 311.11

)]1.01 |IR.RI Iii,II 21 ]1 11 2)3,? |D,_4 311,47

NIO-COUIS( EXE¢_i_ ACCURACY O_|T DEI[RM| NATION ACCURACY

13T ??I,D $GN 100.1 813 113.$ IT 13.S 8R _8.4 II I,I

RN7 -.0144 RRF .0115 RT_ "._v01 CRY .S100 Ctl -.S$9! CIV -.1411

SOl t?1.3 RZ3 ".0117 11| ,4R]4 LIA 30,3 NSA 11.i IDA 1ol

R$1 ??$.7 $01 364.T THA 173,14 ELI _l.? EL1 10,S ALF TI.|?

LAUNCH OAT[ JUN 11 lgTl FLI_NT TIME 64.0Q ARRIVAL DATE 3[P t4 li7|

HELIOCENTRIC CONIC O|ITAK[ 233.016 EARTH TO NAIl

RL 111.61 LAL .OD LO_ 160.40 VL _).618 IAL 4.14 AZL 6|.?8 HCA ?l.|i _JAA 111.11 [¢¢ .]1012 I NC t.TT?3 Vl 21.318

RP IDI.71 LAP -1.74 LOP 3)8.96 VP 21.1_0 _AP 17.9| AZP 90,35 TKL !|,01 TAP 16,t0 lEA 446.52 APO _34,33 V2 23,411

RC $S.$$? ;L -|1.71 SP -!.65 ZAL 56.08 ZAP lfA.Se ITS 162.11 ZA[ I16.t$ [TE $.01 1AC 65.61 ETC 179.23 LVI -|T.12

PLANET_CENTRIC CONIC

C3 26.329 VHL S.131DLA -26.63 RAL 314,14 NAO $145.1 V[L 12.065 PTN 7.Q? VHP 8.D$R DPA -17.42 lAP 321.11 [CC 1,4SS3

LNEH AZMTH LNCH 71N£ L-| 7|ME INJ LAT IMJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

S0.00 13 24 36 2631.$3 -14,$6 73,03 181,43 133.73 14 I 48 1611.6 S.41 57.10

10.00 14 36 5R 2411,16 -8.63 tG.57 I61.07 1li,41 11 10 46 1431,1 7.16 42.12

?0.00 16 1? 43 2113.72 -!.68 41.65 165.76 124.06 16 S) 47 1163.7 11,16 21.29

60.00 16 16 43 1?84.66 ).20 14._6 1tl.41 116.70 11 46 21 781.D 11,05 3iS.77

60.00 20 11 37 1420,6_ 6,28 311.71 101,10 117.63 !0 3111 480,9 i?,09 321,61

100.00 11 I 33 1256,41 3,20 131,13 169.42 116,70 2| 22 IS 119,S 11,05 31y.14

110.00 21 1? 10 1210,14 "1,11 )30,87 163.71 124.01 11 i? 10 210.1 11,11 311.11

DZFFERENTIAL CCRR[CTION8 M|O-_OMR4E [X_CUT|_ 4¢¢b_ACT _IIIT _T[IM[NATION ACCU_ACT

TDE -.1627 TRA -.)R09 TC3 ,2641 |AU .1044 8GT 714.) SM t411,? &$_ |43,6 IT I},1 86 26.7 63 7.3

RDE -,5101 RRA .1S31 Re) ,0)?4 FAU .049it I_RT -,0180 RRF ,666? ITF *.4178 CRT ,_t3 Cll -.t411 ¢IT -.36tl

FOE -,1731 FRA .1732 FC3-|.6206 liP 161 801 963.1 R23 -,O_'EI ||_ .4704 L|A 30.Y NSA I1,_ $6A 1,6

ID[ .$339 6RA .SR41 IC3 .2H? F4P 163 IGI 71i,2 IQ2 104.1 TNA !Y3.71 ELI I1._ ELI |0.1 ALF 71.01

|1|7



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 11 1971

N[LIO¢[NTtI¢ CONIC

RL 151.91 LAL .DO

Re 20i.73 LAF "1.73

RC 67.67? GL -!1.79

PLANETOC[MTRIC CONIC

C3 25,127 VHL 5,013

LNCH AZNTH LNCH TIME

50.00 13 23 40

60,00 14 39 39

TO.DO 16 18 23

80,00 16 21 21

90.00 20 16 33

100.00 21 4 15

110.00 21 17 50

LOL 280,40 VL

LOP 940,28 VP

GP "3,06 ZAL

FL]GMT TIN_ BloOD AIRIYAL DATE I[P 19 JlTJ

D|3TANC[ 14S,438 EARTN TO MARS

35.169 GAL 4.82 AZL 91.TS NCA TS.SS IRA I15,05 [CC ,$0189 IMC 1.7553 Vi 19.$88

V2 t6,489

LVl -1?.06

DLA -29.90 RAL 323,6l RAD Se43.O VEL 12,046 PTH ?,03 VHP 7.782 DPA -IT.49 RAP 329.98 ECC 1,4139

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

1934.00 -14.03 72,24 184.38 135,95 14 7 34 1634.0 4.30 56.36

2431,95 -9,10 59.93 189.97 129.62 15 ZO 10 1432.0 8,DO 41.69

2141.S7 "1.84 40,79 194.67 124,11 16 54 5 1141.6 12.00 EI.Og

1736,66 4,16 15,30 193,40 119,59 18 90 38 756,? 15,90 354,09

1385.17 7.40 349.74 200.16 117.37 20 39 39 385.2 18.03 327.?5

1231.15 4.16 336.17 199,40 119,59 21 24 44 231.2 15.90 315.46

I188.39 -1,94 329,?1 194,67 124.11 21 37 38 188,4 12.00 3ID,DD

APO 278.39

ETC 270.2i

13.7S0 GAP 17.43 AZP 90,31TAL 21.49 TAP t01,32 RCA 149.47

57.32 ZkP 1S5.41 [78 192.03 Zk[ 166.12 ETE 2.14 ZkC 95.03

DIFFERENT lkL CCRRECTION8

TOE -.156D TRA -.5321 TC3 .3171 BAU ,]072

ROE -.5040 RRA ,1590 RC3 ,0356 FAU ,05191

FOE -.1905 FRA .1697 FC3-1,7850 BSP 913

BDE ,5276 ERA ,5745 BC3 ,3191 FSP 203

NID-CQUR$E EXECUTION ACcuRAcY ORBIT DETERNINATION ACCURACY

8GT 796.0 SGR 612.l $03 136,9 87 13.9 8R 29.D 88 7.9

RRT -,0618 RRF ,0953 RTF -,4732 CRT ,5586 CR3 -.9561 CST -,3776

SGB 1004,1 R23 -,0246 R13 ,4772 LSA 31.0 MSk 11.3 8SA 1,?

881 798,2 8G2 609,2 THA 173,46 ELI 30,2 EL2 11.1 ALF 72,61

LAUNCH DATE JUN 12 1971 FLIGNT TIME 98,00 ARRIVAL DATE 6EP 16 1971

HELIOCENTRIC CONIC DISTANCE 250,048

RL 151.91 LAL ,DO L(:X. 260,40 VL 33,430 GAL 4,91 AZL 91.73 HCA 81.13 8NA

RP 206,77 LAP -1,71 LOP 341,53 VP 25,599 GAP /6,96 AZP 90,27 TAL 21,91 TAP

RC 69.140 _,L -11.97 GP -3,15 ZAL 56,99 ZAP 164,21 ETS 191,43 ZAE 186,35 ETE

FLANETOCENTR|C CONIC

C3 24.037 VHL 4.903

LNCH AZHTH LNCN TIME L'I TIHE ]NJ LA?

50.00 13 22 41 2617,31 -13,21

60.00 14 39 13 2413,73 -7,31

70.00 16 18 57 2120,44 -1.03

80,00 18 23 57 1729.19 5,08

90.00 20 21 49 1349.06 8.55

100,00 21 6 48 1203,86 5,08

110.00 21 18 24 1167,26 -1,03

DIFFERENTIAL CORRECTIONS

TOE -.1427 TRA -.5385 TC3 .3507 BAU .1132

RD8 -,4976 RRA ,1549 RCS ,0331 FAU ,05447

FOE -.2081 FRA ,1880 FC3-1.9817 §8P 89|

DOE ,5179 IRA ,5584 BCS .352_ FIP 221

EARTH TO NARD

211.19 ECC .29245 INC 1,7336 Vl 29.826

103,04 RCA 149.43 APO 272.96 V2 26.485

1,21ZAC 95.74 ETC 2?9.2? LVI -16.69

DLA -27.16 RAL 322.98 RAD 8644.6 VEL 12,001 PTH 6.99 VHP 7.517 DPA -17.52

INJ LONG |NJ RT A$C |NJ AZMTH INJ 71RE PO CIT TIM

71.50 183,32 138.14 14 6 18 1617.3

58.74 188,90 129,74 15 19 27 1413.7

39,69 193,63 124,14 16 54 18 1120,4

13.78 197.41 119.46 18 52 46 729.2

347.68 199,28 117.07 20 44 18 349,1

335,15 197.41 11g.46 21 28 32 203.7

328,61 193,63 124.14 21 37 31 167,3

RAP 330.07 ECC 1.3956

INJ 2 LAT |NJ 2 LONG

5,14 55.65

8.79 40.80

12.76 19.93

16.70 352.44

18.94 323.49

16.70 313.81

12,76 308.84

ORBIT DETERMINATION ACCURACY

ST 13.5 8R 29.2 88 6.4

CRT .5333 Cfl8 -,9622 CIT -.3755

LSA 51.3 MSA 11,2 88A 1.7

ELl 30.3 EL2 11.0 ALF 74,01

MID-COURSE EXECUTION AccuRACY

SGT 801.7 8GR 617.2 863 168.6

RRT -.071! RRF .1025 RTF -.4952

3GB |011.7 R23 ".0176 R13 ,4994

3G1 904.8 SG2 813.4 THA 172.46

LAUNCH DATE JUN 12 1971 FLIGHT TIME 100.00 ARRIVAL DATE 8EP 20 1871

HELIOCENTRIC CONIC

RL 151.91LAL .DO

RP 206.81 LAP -1.70

RC 70.455 GL -11.93

PLANETOCENTRIC CONIC

C3 23,047 VHL 4,801

LNCH AZNTH LNCM TIME

50.00 13 21 39

60.00 14 36 44

70,09 16 19 25

60.00 16 28 29

80.00 _0 27 29

100.00 21 9 20

IlO.O0 Zl 18 52

DIFFERENTIAL CORREC?ION8

?DE ".1394 TRA -.5305 TC3 .3882 9AU ,1|38

ROE ".4920 RRA .]lid Re3 .DSOO FAU .057_2

FOE -,2274 ERA ,180| FCS-2,IS$I 98P 902

ID[ .5113 9RA ,5515 BC3 .3894 FSP 241

DISTANCE 253,682 EARTH TO MARl

LOt. 260.40 VL 33.338 GAL 4.89 AZL 91.71 HCA 32.40 3NA 209.71 [CC .28428 INC 1.7121 Vt 29.326

LOP 342.79 VP 29,447 GAP 16.51 AZP 90.23 TAL 22,35 TAP 104o75 RCA 149.38 APO 268.04 V2 26.480

6P -3.24 ZAL 58,41 ZAP 163.00 ETS 190.87 ZAE 186.56 [TE ,23 ZAC 95,85 ETC 279.26 LVI -16.91

DLA -27,40 RAL 322,40 RAD 6644,2 VEL 11,960 PTH

L-I TIN[ INJ LAT

2601,59 "12,44

2398.35 -8.56

2100.45 -.28

1702.71 9.97

1312.48 9.89

1177,|8 5,97

1147,27 -,28

6.98 VHP 7.282 DPA "17*59 RAP 330.15 ECC 1.3793

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

70.81 182,50 138.30 14 S 0 1601.6 5.92 54.99

57.91 187.87 129.85 15 18 40 1396.6 9.55 39.95

30.65 192.62 124.15 16 54 28 1109.5 13.40 18.82

12.51 196,47 119.51 18 54 51 ?02.7 17.45 350.84

345,59 198.45 113.71 20 49 22 312.5 19.83 323.18

333.68 198.47 119.3I 21 28 58 177.2 17.45 312.2!

327.58 192.62 124.15 21 3? 59 147.3 13.48 30?.74

MID-COURSE EXECUTION ACCURACY 0_817 DETERMINATION ACCURACY

3GT 813.8 SIR 821.9 $63 181.1 IT 13.8 3R 29.S 85 9.0

RRT -.0733 RRF o1103 RTF -.#,28 CRY ,5264 CN8 -.9875 Cl/ -,994S

369 1024.1 R23 ",0249 R13 .4975 LSA 31,7 NSA 11.3 81A I,l

3GI 816,3 862 813,0 THA 172,48 ELI 30,5 EL2 II,l ALF 74,19

LAUNCH DATE JUN IR 1971 FLIGHT TIME 102.00 ARRIVAL DATE 5EP 22 tgTl

HELIOCENTRIC CONIC

RL 131.81 LAL .00

RP 206.8? LAP -1.85

RC 71.818 GL "11.98

PLANETOCENTRIC CONIC

C8 21.14? VNL 4,701

LNCH AZNTH LNCN TIRE

80.00 13 20 33

60,00 14 98 10

TO.DO 16 19 4?

80,00 18 R8 53

90.00 20 S3 43

100.00 21 I1 48

110.00 21 19 13

DIFFERENTIAL CCRRECTION8

TDE -.1338 TRA -.9245 TCS .3664 DAU ,1147

RDE -,4864 RRA .1474 RC3 ,0262 FAU ,06033

FDE -.2472 FRA ,1552 FC3-2,3590 08P 938

608 ,5049 2RA ,$446 8C3 ,3873 FlP 261

DI3TAN¢E 257.331 [ARTN TO NARS

4.83 AZL 91.69 MCA 206,40 ECC .27868 INC t,6907 Vt 26,321

108,45 RCA 149.34 APO 283,58 V2 28,474

359,19 ZAC 93.53 ETC 278.28 LYE -16.83

L_. 260.40 VL 33,234 GAL 33.69 SNA

LOP 344.08 VP 29.304 GAP 18.06 AZP 90.19 TAL 22.?9 TAP

GP -3,33 ZAL 39,37 ZAP 181,76 ITS 190,38 ZAE 186.83 [TE

DLA -2?.83 RAL 921.$3 RAO 8643.8 VEL 11.922 PTH 8,93 VHP ?.018 DPk -1?.67 RAP 330.20 ECC 1.3845

L'i TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2368o81 -11,71 70,18 181,32 138,45 14 3 40 IS86,8 6,66 54.37

2960,39 -3,85 57,12 188,88 129,93 15 17 SO 1380,4 10,23 39,16

2081,37 ,48 3?,88 191,84 t24,13 18 34 88 1081,6 14,15 !?,??

tt77.21 8.81 10.89 195,58 119.14 18 58 94 Q??.2 18.17 349.28

1174.81 10.80 343.41 197,63 116,30 20 54 98 274.9 20.71 320.??

1131.88 6,31 332.28 199.38 119.14 21 31 0 t5t,7 18.17 31D,65

1128.39 .48 326.58 191.64 124.15 21 36 1 128.4 14.15 306.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 823,? 8DR 625.4 SG3 194.5 8T 13.6 SR 29.8 68 6.5

RRT -,0765 RRF ,1183 RTF -,4918 CRT ,5211 CR8 -,g715 CGT -,4066

8GB 1034,8 R23 -,0307 R13 .4g74 LIA 32,1 NSA 11.4 SSA 1.g

861 82?,0 862 622.1 THA 172.29 ELI 30.7 EL2 11.2 ALF 74,49

1858



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN II |i?l

N[LIO(ENTR|C CONIC

RL lit.iS LAL .00

NP lOG.G3 LAP *i,il

RC ?I.REI GL -Sl,OI

PLANETOCEMTRIC CONIC

Ci 81,321 VML 4*l|l

LNCN AIMTH LNCM TIRE

|0.00 13 1l El

iO.OO 14 37 3|

TO,DO IS 20 1

GO.DO 18 3! IS

90.DO 20 40 4g

tOO,DO 21 14 11

110,OO 21 19 ZI

LOL rIO.40 VL

LO; 341.|| VP ll,lil IA! ll,i) AZ! RO,II T_ lA,t! TAP IOI.IS RCA 141,30 ARO I|G.5| VZ EG,4GG

f_ -l.4l I&L S1.1| lAP St_,41 ITS Ill,t4 lAG tIT.IT IT[ Ill,DR ZAC IS.4i [TC l?9.EI LVl -1S.73

DLA -IT,14 IlL il|ol7 RIO II41,6 V[L it.ill PTN I.H VHP l.?14 OPA -tT,TI RAP 330.t3 ECC t.3310

L-! TIK |NJ bAT INJ LONG INJ iT AlE INJ AZNTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ R LONG

lS?l.16 -ll,Ol ll,ll 110.3l 131.5i 14 8 19 1373.0 Y.3i 33oY1

23IS,E4 -S.ID 31,]R |IS.|8 130.02 13 li ST I3i3.R IO,18 38.4D

2DI3.GE 1,14 31,74 110.70 I24.14 II 54 25 lOi3.l 14.78 II.?l

II$1.?? T,II 1.33 IV4.69 118,9l 18 SI 32 $52,8 IB.84 34?.?l

1235,14 11.98 341.10 19G.i8 115.81 21 ! 24 235.1 21.6D 318.20

tttT.14 T.(2 33C.90 ISG,Sg 111.gl 21 32 58 127.2 18.84 30g.15

1110,$4 1.14 323.13 I90.TO 124.14 21 3? 38 110.6 |4.T6 3OR.TO

FLIGHT TIN[ |Oi,O! ARRIVAL DATE 8EP 84 liT!

D|ITANC[ tit.ORE EARTH TO NANI

||,131 tAL 4.87 AZL 9|.i? NCA 84,33 IMA lO4.4t [¢¢ ,lllll INC l,lll3 ¥1 21.3ll

DIFFERENTIAL CCRRECTIONI

TOE -.131D TRA -,31Tl TC3 .4033 I_ .1131

ROE -,4ell IRA .1438 RE3 .0211 FlU ,OI3ll

FD( -.2t_13 FMA .1484 FC3-R.I?18 liP ill

BD( .4GI? IHIA ,S374 BE3 .4045 FIP 211

NIO-COURI[ EXECUT|CIII ACCURACY ON|IT DETERMINATION ACCURACY

GGT O]R.i GG_ E]O.3 SG3 2Ol.I IT 13.G 3R 30.0 iS 10.1

RRT -.OlOI UF .12?O RTF -,4gOl CRT .5134 CRG -.R?4? CGT -.42OR

GGi 1044.4 R23 -.O3ll R13 .4970 LSA 3Z.S MSA 11,5 88A 1,9

3G| 131.Z lie IEI.I THA 172.D5 ELI 3D.$ EL2 11.3 ALF 74.82

LAUN(:N DATE JUN 12 19?1 FI.I_T TIRE lOl.OO ARRIVAL DATE &E,P 2l 1971

NEI.lf.X:ENTMIC CONIC

Rt 131,ll LAL .0|

If' 207.00 LAP -l.i4

RC 74.G83 GL -12.05

IIIt._I_TOCE_TRIC CONIC

C3 ZD,3?? VHL d. S3G

LNCH AZNTN LI_H T|I4_

SO.GO 13 IG 16

GO.DO 14 3l 49

?O.OO lG 20 9

8O.DD 18 33 33

90.DO 20 4R 2G

tOO.DO 21 18 2?

110.00 21 tt 31

IIIT/_C[ 2t4.81l EARTH TO MARS

LOL RIO.40 VL 31,O4i tAL 4,8t AZL ll,l| NCA ll.lO IRA !01.33 [CC .2130! IN( 1,1481 VI 29,32i

LEG I 341.G0 VP 23,140 GAP IS.RO AlP iO_l| TAL 23.14 TAP 109.14 RCA |4g,2] APO 235.81 V2 21,438

GP -3.l$ Z_. 34.84 Z_ I 159,20 IT8 110.31 2Ill: lOT.IS [TE 351.81 ZAC gl.3i [TC 279.27 LYE -IS.B3

DLA -28.D3 RAL 320.72 MAD |lkl3.1 V[L 11,83T PTH I.II VHP 6.339 DPA -17,88 RAP 330.24 ECC 1.3387

L-| TIRE |NJ LAT |NJ LOle; |NJ IT ARC INJ AZMTN INJ TIHE PO CGT TIN INJ 2 LAT [NJ 2 LONG

2310.0] -10.38 Ol.19 179.47 131.T0 14 0 56 1560.0 8.00 33.23

2351.09 -4,]7 15.?! 185.01 130.01 15 16 0 1351.1 11.48 37.70

2047.12 1.77 33.87 11g.80 124.11 IS 34 IG I047.2 !5.3G IS.ll

1329.4G l.Al 8,22 113,06 110._1 19 0 44 629.3 19.47 34G.34

11RI,33 1}.27 331.53 1iS.31 115.20 21 t 17 131,3 22.53 315.32

1103.93 8.31 321.59 193.83 118.76 21 34 SO 103.9 lg.47 307.71

1094.04 t.7? 324.71 189.80 124.11 21 3T 49 g4.O 15.36 304.7&

IIFFERENTIAL CCRRECTION3

TO[ -.12GG TRA -.51D8 TC3 .4204 IAU .1137

ROE -.4763 RRA .1404 NC3 .OLD1 FAD .Oiil4

FD£ -.2903 FRA .1417 FC3-2.11G4 liP IHII

BDE .49_9 IRA .5237 2C3 .4208 FIP 308

HID-COURIE EXECUTION ACCURACY

3GT 2]9.8 SGR G34.4 $G3 223.7

RRT -.DO40 RRF .13G4 RTF ".4894

Srdl 1052.5 R23 -.0425 R13 .4968

SG1 R4].7 3G2 iRg.3 THA ITl.?$

LAUNCH DATE JUN 12 lgTl FL|GHT TIN[ 10,1,00

HELIOCENTRIC CONIC

NL 151.91 LAL .DO

RP 207._8 LAP -1,63

RC 76.180 GL -|2.07

PLANETOCENTNIC CONIC

_ lg.8_3 VHL 4.4i0

LNCH AZMTH

3O.OO

60.00

7O,OO

GO.DO

gO.DO

IOD.DO

I1_s00

DIFFI_(NTIAL

OIIEAt_E Ell.ill

LOL 210.4D VL IZ,RIt 611 A,8I AZL 81,41 HCA 07.41 INk

LOP 34T,ll We i4,l|l GA_ t4,_t AZP gO,Q? TAL 24.0l TAP

GP -3,G3 ZAL 14o33 ZAP |37,88 ITS 139,2D ZAE III.DG ETE

DLA -28.20 IAL 310,1| MAD lt4l.l VEL 11,iEI PTH S.IJJ yN41D

LMCH TIN[ L-I TIME INJ LAT INJ LOI_ INJ RT AIC INJ AZMTN INJ Title

13 17 5 2548.00 -I._1 11,47 l?l.lg 13t.10 13 53 3]

14 3G 3 233T.94 -).ll ll.OI |84.13 130.14 13 IS 1

18 2O 1D 2031.77 1.3l 3S.II Ill.iS II4.0l Ii 54 1

18 35 12 IID?,3T i.lI I.$l ll3.Ol ll8oll II 2 30

21 I 33 II3l,?l 14,ll 131.21 131.17 114.34 !1 20 II

21 II 34 I0l!.84 i,ll 32].31 II],OB Ill.ll 21 31 3R

21 18 31 lOTl.3l l. AI 32].18 Ill,9| !_4.00 El 37 35

C_RECTION$ NIO-COWR|E EXl£EUTION ACCURACT

TD[ -.122U TRA -.3040 TC3 .4355 |AU .l||l 3GT 141.3 8GR lll.l l;3 lll.l

AGE -.4TI? IRA .1371 RE3 .OO9? FAU ,07i13 RRT ".Dill RRF .1412 ITF -._v73

FOE -.3130 FRA .134] FC3-3.D702 DiP tO00 lil 1033,5 R23 -.0483 RI3 .4leo

ROE .4874 iRA ,3223 It3 .4353 FIP 333 361 850.1 $G2 G52.4 THA lTI.]t

LAUNCH DATE JUM IR 1971 FLIGHT TIN[ 110.00

HELIOCENTRIC COklC

RL 131,il LAL .gO

RF 2O?.lT LAP -1.6|

RC ?T.?IG GL -12.OR

PLANETO¢ENTRIC CONIC

C3 lg,2GI VHL 4.389

LNCH AZMTH LNCH TIME

SO.DO 13 IS 13

IO._O 14 33 14

?O.OO IG 20 3

OO.O0 Ie 3? 3G

87.83 21 O 15

tOO.OR 21 20 31

llO.OO 21 Ii 30

LOL RSO,4O VL

LCP 349.1R VP

GP -3.74 ZAL

ORBIT DETERNINATION ACCURACY

ST 13,6 SR 30.2 $$ 10,8

CRT .SOG3 CRI -*gT72 C3T -.4318

L3A 32,8 MGA II.S 33A 2.0

ELI 31.1 £12 11.4 ALF 75,15

ARRIVAL OATE GEP 23 lgTl

[ARTM TO MARl

200.R2 ICE *E$RgR lee 1.G270 VI 2G.321

111.52 RCA 149.21APO RS2.43 V2 21,443

353,31ZAC 33.27 ETC 2Tg.26 LV! -16.32

1.34A OFA -1T,OR RAF 330.22 ECC 1,3274

I_) CGT TIM INJ 2 LAT INJ 2 LONG

1348.0 8,60 $2,71

133?.8 12.04 3?.04

ID31.8 15,gO 14.8T

607.4 20.06 344.9G

135,8 23,62 311,62

11.1 20,08 306.33

78.6 15.g0 303.83

DRIFT DETERMINATION ACCURACY

ST 13.8 3R 30.4 33 It.4

CRT o491R CRi ".9710 ¢|T -,440G

LIA 33,2 NGA 11.5 S3A 2.1

[LI 31.3 [L2 II.4 ALF ?5.48

ARRIVAL OATE SIP 30 187|

O]RTA_:[ ETE.41g EARTH TO HAR3

32.111 IAL 4,1A AZL II.It HCA 11,73 IRA 1DR,21 [CC ,tS13G INC I.G038 Vl 29.321

24.RD3 GAP 14,]0 AZP gO.04 TAL 24.41 TAP I|3,|G RCA 149.17 AFO 249,34 V2 26.439

$3,t8 ZAP IJGol3 ETI 188,17 ZA[ |58.G1 ETE 3|3.93 ZAC 93,17 ETC 279,24 LVl -tG,3G

ECC 1.3171

INJ 2 LONG

52.24

3G.43

14.16

343.&5

311,34

303.D2

303.08

ORIIT 0ET[RMINATION ACCURACY

IT l].l GR 30.G GI IR,O

CRT .4931CR$ -.g804 CGT -.4411

LAA 33.4 MGA tt.G IIA E.I

_11 31.$ EL2 11.3 ALF ?3.??

DLA -RG.AI RAL ]11,11 RAD GI4|.S V[L 11.102 PTH 6,82 VHP 1.131 DPA -13.11 RAP 330.18

L-I TIME INJ LAT INJ LONG INJ RT AAC INJ AZNTH IMJ TIM[ PO C3T TIH INJ 2 LAT

2331.83 -1.23 I?,$t tTT.TI 131,11 13 38 lO 133G,8 9.15

2323,?7 -3.4G |4,SO 153.23 130.1| 11 13 33 1323.8 12.3G

2017.48 R.90 34,$t 111,10 124,01 lG $3 4! 101T,5 IG.38

1318,80 9,TI 1.11 132,21 111,]3 18 4 G $RG,G ZO.3S

1121.11 |g. TG ]]3.44 19|,74 113,21 R| IR 2 124.g 24.89

1011.01 g.78 32T, ll lIZ,10 Ill. AS I| ]8 |_ Gl.l 2D.5G

ID84.31 2.10 ]23.13 tll,le 114.03 21 3? 14 14.3 13.31

DIFFERENTIAL CORRECTION8

TOE -.1134 TRA -,4G?I TC3 .4491 |AU .1114

ROE -.4_73 RRA .1333 RC3 .00_$ FAU ,17434

FOE -.33_S FRA .12G2 FC3-3.34DI I1_ tORt

I0[ .4823 IRA .3152 gC3 .4481 FDP ]G]

NID-(_II[ EX[CUTI_ ACCURACY

IGT llO,I 3_ 141.1 SG3 !11.7

NRT -,IRll RIF *|lGI RTF -,4840

AG8 tO&I,4 12] -,DIS1Rt3 ,4931

gGl II!,i $G2 I$i.2 THA ITI.01

llig



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCN DATE JUN II tITI

HELIO¢EMTRIC C¢INIC

RL [$1.81LAL ,O0

RP 207.26 LAP "|.18

RC 71.Ill lL -12.07

PLAMETOCENTRIC CONIC

C3 18.691VHL 4.3|3

LNCH AZHTN LNCH TIM[

50.GO 13 14 31

60.80 14 34 21

TO.GO 16 19 49

80.00 18 39 24

86.36 20 43 I

lOG.G0 21 22 18

110.0G 21 19 1|

FLIGHT TIN( [ll.O0

OI8TANCE ETIo$4?

LOL 110.4O VL il.lO8 GAL 4o83 AZL 81.58 HCA 88.88

LOP IlO,Sl VP E4oli4 GAP 13,3t AZP 90,00 TAL 24,84

GP -3,8S ZAL 53,45 ZAP [SS,16 ET8 [88,ST ZAE 169,62

DLA -28.48 RAL 319.19 RAG D646.E V(L |[,T?8 PTN 6.80

L-I TIME INJ LAT INJ LONG lNJ RT ASC INJ AZMTH

2SEI,SS -8.72 8?,SS 1T6,98 136,98

2314,57 -2,97 53,86 182,48 130,21

2004.8? 3,40 33,63 187,30 124,00

158T,28 [0.4[ 4.71 191.54 118.14

1159.49 17,03 337.95 194.82 113.20

1041.73 10.4[ 326,08 191.54 [18.14

1051.19 3.40 322.55 187.30 124.00

ARRIVAL DATE OCT | 1871

EARTH TO tU_li

8NA 197.83 (CC .148[4 INC 1,i848 V[

TAP 114.83 RCA I4R.t3

ETE $96,25 ZAC 95,00

28,888

APO 246,52 V2 26,428

(TC 2?9,22 Lvl -16,23

VMP 5,940 DPA -1_,26 RAP 530,11 ECC 1,$076

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 SG 48 1526,6 9,S? $1.79

[S 12 55 [3[4,6 13,04 35.87

16 53 14 1004.4 16.84 13.41

19 5 32 567.3 21,00 342,42

21 S 20 158.5 25.12 313.80

21 3g 38 4[,7 21.08 303.79

21 36 47 51.2 16,84 302,33

DIFFERENT Ikt. CORRECTIONS RIO-COURSE EXECUTION ACCURACY

TOE -.1131TRA -.4911TC3 .4588 BAU .1147 SOT 854.1SGR 644.7 SO3 274.7

ROE -.4631RRA .1309 RC8 -.0058 FAU .07836 RRT -.0974 RRF .1681R_F -.4795

FDE -.3615 FRA .1172 FC8-3.629S DSP 1013 8SB 1070.1 823 -.0623 R13 .4908

BOG .4778 BRA .5062 SC3 .4389 FIP 392 381 859.3 SG2 637.8 THA 170.56

LAUNCH DATE JUH 12 19?1 FLIGHT TIHE 114.00

HELIOCENTRIC CONIC DISTANCE 280.256

RL 151,91 LAL ,00 LOL 260,40 VL 32,741 GAL 4,82 AZL 91,56 HCA 91.25

RP 207.37 LAP -1.56 LOP 351.65 VP 24.590 GAP 13.61 AZP 89.9? TAL 25.21

RC 80.909 CA. -12.06

PLANETOCENTRIC CONIC

C3 18.162 VHL 4.262

LNCH AZHTH LNCH TIME

50.00 13 13 28

SO.GO 14 33 25

7G.OO 16 19 28

80.00 18 40 55

05.45 20 36 38

IOO.O0 21 23 48

110.00 21 18 54

GP -3.97 ZAL 53.00 ZAP IS3.?S ET8 188.30 ZAE 169.66

OLA -28.S[ RAL 318.71 RAD 6642.0 VEL 11.753 PTH 6.78

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2511.09 -8.25 67,15 176,23 137.03

2304.30 -2.52 53.47 181.72 [30.24

[992.41 3.86 33.00 186.53 123.96

1549.45 10.98 3,70 190.83 117._4

1177.11 17.28 839.38 193.94 113,17

1023.92 10.98 325.06 190.83 117 I4

1039,23 3,86 321,92 186.53 123.86

ORBIT DETERMINATION ACCURACY

ST 13.5 88 30.8 88 12.S

CRT .4874 CR$ -.9814 CST -.4§78

LSA 34.0 M$A 11.6 $6A 2.2

ELI 31,6 EL2 11.5 ALF 76,08

ARRIVAL DATE OCT 4 1971

EARTh TO MAR8

SMA 196,52 ECC ,24129 INC 1.5639 Vl 29.828

TAP [[6,48 RCA 149.[0 APO 243,94 V2 26.415

ETE 350,22 ZAC 94,99 ETC 279,19 LVI -16,11

VHP 5.750 DPA -18.42 RAP 330.01ECC 1,2989

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 55 23 1517.1 10.13 51.38

15 11 49 1304.3 13.47 35.35

16 52 41 992,4 17,25 12,72

19 6 44 549,4 21,53 841,29

20 56 13 177.1 25.34 315.15

21 40 50 23,9 21.53 302,65

21 36 14 39.2 17.25 301.64

DIFFERENTIAL CORRECTIONS MID-COAJRSE EXECUTION AC(:iJRACY ORBIT DETERMINATION ACCURACY

TOE -.1134 T qA -.4851TC3 .4633 BAU .1133 8GT 858.;_ 8CR 647.8 88_ 293.6 ST 12.5 88 31.0 88 13,2

ROE -.4592 MRA .1279 8C3 ".0151FAU .08261 RRT -.1019 RRF .1802 RTF -.4728 CRT .4834 CR8 -.9821 CST -.4668

FOE -.3878 FRA ,1078 FC3-3,9379 BSP 1012 888 [073,6 823 -,0707 RJ:I ,4860 L$A 34,3 USA 11.6 88A 2,3

BD( .4730 BRA .5016 8C3 .4665 FSP 424 SG1 861.9 882 640.[ T_IA 170.08 ELl 31.8 EL2 11.5 ALF 76.26

LAUNCH OAT( JUN 12 I871 FLIGHT TIN£ 116.00 i ARRIVAL DATE OCT 8 1871

HELIOCENTRIC CONIC DIITANCE 284,193 i EARTH TO MARl

NL 181,91L.kL ,DO LOI. 280,40 VL 32,8?7 GAL 4,8[ AZL 91,54 HCA 8_.31 3HA lgs,3E ECC ,23680 INC 1,5428 Vl 29,328

RP 20?,48 LAP -I,54 LOP 332,91YP 24,48[ GAP 13,23 AZP 89,93 TAL 2[.56 TAP 118,06 RCA 149,07 APO 241,$? V2 28,402

MC 82.560 GL -12,04 GP "4,09 ZAL 32,80 ZAP [52,32 ET8 188,04 ZAE 17C,60 ETE 347,79 ZAC 94,89 ETC 279,16 LVI -15,95

PLANETOCENTMIC CONIC !

C3 17.674 VHL 4.204 DLA -28.7[ RAL 318.27 RAG 6641.8 VEL 11.733 PTH _;.76 VHP 5.568 OPA -[8.59 RAP 329.89 ECC 1.2909

LNCN AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

SO.OO 18 12 12 2308.43 -7,82 68.78 175.52 137.00 13 54 O 1508.4 10.56 S1.01

SO.OO 14 32 21 2264.96 "2.10 53.02 180.89 130.:28 15 10 42 1285.0 13.86 34.8?

TO,DO 16 19 0 1981,59 4,27 32,44 185,80 123._92 16 52 I 981,6 17,62 12.10

8O.OO 18 42 8 1533,30 t1,49 2,77 Igo,IS II?,7S 19 7 41 533,3 21,92 340.25

84.80 20 29 28 [188.10 17.50 340.26 193.10 113._13 20 49 16 168.1 25.53 316.00

100.00 21 23 0 1007.78 11,49 3E4.14 190.15 II?vTS 21 41 47 T.8 21.92 301.62

110.00 21 18 21 1020.41 4.2T 321.35 185.80 123.92 21 35 34 28.4 1T.62 301.02

DIFFERENTIAL CONRECTION8 MIO-COURSE EXECUTION AccuRACY ONBIT DETERMINATION ACCURACY

TOE -.1113 TRA -.4?iS TC3 .4700 lkU .1118 $6T 857.2 $GR 850.8 3C3 314.0 8T 13.3 8R 31.2 88 13.6

ROE -,43S8 RRA ,liSt Re3 -,0|S4 FAU ,08708 RRT -,1038 RRF ,1929 RTF -,_e31 CRT ,481T CR8 -,9823 C|v -,4788

FOE -,4140 FRA ,087| FC8-4,2884 DSP 1010 868 tOTS,2 823 -,0807 RI3 ,4790 LSA 34,T MSA !1.8 884 2,4

ODE ,4688 IRA ,4857 8C3 ,4?07 FIP 458 S61 883,5 SO2 642,3 ThA 169.62 ELl 31,9 EL2 11,6 ALF 78,34

LAUNCH DATE JUN [2 1811 FLIGHT TIME 118.00 ARRIVAL DATE OCT 8 1971

MELIOCEMT81C CONIC OIITANCE 183.199 EARTH TO MAR8

8L 181,91LAL ,00 LOL 860,40 VL $1,3|6 GAL 4,80 AZL 91,51 HCA iS,T? IMA [84,11 ECC ,13184 INC [,$218 Vi 29,318

RP 207,30 LAP -l,lt LOP 384,[T VP 14,SOT GAP [2,8? AZP 88,80 TAL 15,88 TAP [[8,88 RCA |49,03 APO 23i,48 V2 21,381

RC i4,147 SL -[2,00 GP -4,22 ZAL 52,12 ZAP [S0,86 ET$ 187,80 ZAE [TI,36 [TE 344,88 ZAC 04,80 ETC 279.12 LVI -l$,?l

PLANETOCENTRI¢ CONIC

C8 17.227 VML 4.1|1DLA "88°80 RAL 817,84 RAD 8Q41,6 VEL 1t.?16 PTH 6.T5 VHP S,388 OPA "18.79 RAP 328.?3 [CC 1,2833

LNCN AZMTM LMCM TIM( L'I TIME |NJ LAT INJ LONG INJ RT AIC 1NJ kZMTH INJ TIME PO ClT TIM |NJ 2 LAT INJ 2 LON6

$0,00 18 tO 31 EIO0,OS "1,43 68,44 IT4,84 [37,13 13 32 38 [500,S ID,89 S0,87

SO.O0 14 31 28 2288,81 "[.73 52.62 180.29 [30,2? iS g 33 1286. S [4.22 34.44

?0,00 IS 18 24 19TI,91 4,84 3|,93 188,10 |23,08 16 §t 16 971,g 17,84 i[,84

80*00 [I 43 | 1818,$4 11,84 [,95 189.49 [t7,57 I0 8 20 $18.g 22.2? 339,32

84.32 20 23 51 1194.88 17.71 340,8J 192.31 113.09 20 43 48 104.8 2§,69 318.$4

[O0,GO _! 23 $3 6281,48 1[.94 301,22 18g,4g 117,$7 23 10 34 $281,S 22,2? 278,60

110.08 21 17 30 1018,73 4.64 320.84 [85.10 123.88 21 34 49 18.? 17.94 300,46

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT 0ETERMINATION ACCURACY

TOE -.1101TRA -.4743 TC3 .4?04 8AU .1087 8GT 836.? 8DR 653.4 SG3 335.3 8T 13.6 88 31.3 SS 14.S

ROE -,4817 RRA ,1224 RC3 -,GSSD FAU ,U9181 RRT -.10g4 RRF ,2068 RTF -,4526 CRT .4819 CR8 -,9827 CST -.4876

FOE -.4413 FRA .0864 FC3-4,6189 BIP 100[ 8GO 1077.4 823 -.0g21 813 ,4?04 LIA 38.1M$A 11.6 684 2.4

SDE *4349 BRA .4699 BC3 .4719 FIP 493 $Gl 863.5 $82 344.3 THA 16g.12 ELI 32.1 EL2 11.6 ALF 76.41

1860



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)
a

LAUNCH OAT[ JUH IR IRTI

HELIO¢EHTRIC CCN|C

RL 151.91LAL .00

RP 2DT.T3 LAP -1,80

R¢ 95.9$i 6L -tl.lt

PLAN[TOCENTRIC CONIC

¢3 16.811 VHL 4.100

LNCH AZMTH LNCH TIME

50.00 13 9 49

90.00 14 30 23

?O.OO 16 17 41

60.00 16 4_ 32

83.97 20 19 26

100.00 21 26 24

110.00 21 17 7

FLI6HT TIN[ 110.00 ARRIVAL DATE OCT 10 IRTI

D|RTANCE Ii2.|4I EARTH TO MAR1

LOL t10,40 VL 18.113 GAL 4.7l AlL 91.50 HCA II.OIINA 19|,l| [¢C .RIITI IMC I.|OOT VI ll.3|l

LOP 335.43 VP R4.30R SAP 1|.$2 AZP It.iT TAL 2R.IR TAP l|l,2l RCA 149.01 APO 137.41 V2 29.3?3

GP -4,3| ZAL I1.17 ZAP |49.3S ETI I|?.S? ZA[ I?l.l? [T[ 341,13 IA¢ 94.70 [TC l?9.O? LVI -15.39

DLA -28,8R RAL 317.45 RAD t641.4 VEL 11.698 PTH 1.73 VHP S.188 DPA -18.99 RAP )29.34 ECC 1.2TiT

L-I TIME JNJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIN[ PO CIT TIM INJ 2 LAT |NJ 2 LONG

2493.41 -?.OT 6R,14 174.11 137,17 13 51 19 1493.4 11.31 30.39

2178.93 -1.40 $2.26 179.14 130.2R 15 8 22 1276.9 14.54 34.05

1953.35 4.96 31.48 184.44 123.83 16 $0 24 953.4 10.23 11.04

1506.49 12.33 1.23 185.83 !17.41 19 8 39 506.5 12.36 338.Sl

1t96.36 l?.lO 341.19 191.56 113.03 _g 39 24 198.4 R5.84 316.$4

6169.00 t2.33 300.50 188.05 1/7.41 23 IO 53 5269.0 12.56 2?7.79

1010.17 4.96 310.39 184.44 123.83 21 33 58 10.E IR.23 299.96

DIFFERENTIAL CCRRECTION8

TOE ".1094 TRA -.41g? TC3 .4651 lAD .10||

RDE -.4481 RRA .1198 RE3 -.049S FAU .09573

FDE -.4694 FRA .D?S3 FC3-4.9021 ElF 941

DOE .4613 BRA .4647 BE3 .4687 FSP 532

MID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

SGT llI.D SGR 656.0 SG3 357.? 8T 13.i 8R 31.4 $8 tl.I

RRT -.1125 RRF .2207 RTF -.4383 CRT .4840 CR$ *.9927 C$T -.4991

SGi 1077.7 R2$ -.1052 R13 .459t LSA 35.3 MSA 11.6 iRA 2.5

SGI li2.4 $62 R44.3 THA 168.62 ELI 32.2 EL2 11.6 ALF T6.37

LAUNCH DATE JUN 12 1971 FLIGHT TIM( 121,00 ARRIVAL DATE OCT 12 1971

HELIOCENTRIC CONIC

RL 151.91 LAL .O0 LOG 210.40 VL

RP 207.66 LAP -1.47 LCP 356._8 VP

RC 87.725 GL -11.91 GP -4.49 ZAL

PLANETO¢_NTRIC CONIC

C3 16.427 VHL 4.053

LNCH AZNTH LNCH TIME

50.00 13 6 34

60.00 14 29 19

70.00 16 16 51

60.00 18 43 39

93.72 20 15 57

/DO.DO 21 26 31

110.00 21 16 18

DIFFERENTIAL CORRECTIONS

TOE -.1093 TRA -.4652 TC3 .4573 BAU .1014

ROE -.4447 RRA .1174 RC3 -.0632 FAU .t01R1

FDE -.4979 FRA .0634 FC3-5,3710 BSP 971

BDE .4579 8RA .4798 BC3 .4611 FSP 572

DISTANCE 296.140 EARTH TO MARl

32.313 GAL 4.78 AZL 91.48 HCA 95.28 iRA 1R|.23 [CC .225ll INC 1.4796 Vl 69.328

14.213 GAP 12.17 AZF $g.i4 TAL 26.48 TAP 122.7R RCA 148.98 APO 135.59 vt 85.33?

$1.54 ZAP 147.R3 [Y$ IR7.35 ZA[ 172.99 ETE 334.3? ZAC 94.61 ETC 279.02 LVI -18,40

DLA -20.91 RAL 31?,08 RAD 6641.2 VEL 11.681 PTH 6.72 VHP 3.069 DPA -19.21 RAP 329.32 ECC 1.2?03

L-I TIME INJ LAT INJ LONG INJ RT AlE |NJ AZHTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

2487.00 -6,75 65.87 173.61 137.21 13 50 1 1487.0 11.92 SO.D8

2272.18 -1.10 51.93 179.02 130.29 15 ? 11 1279.2 14.82 33.71

1955.09 5,24 31.08 103.89 923.80 96 49 27 955.9 18.4R 10,60

1496.04 12.1$ .63 188.23 117.2T 19 $ 35 496.0 26.80 337.|3

1199.57 16.07 341.36 190.86 112.95 20 35 56 199.6 25.97 319.96

6258.55 12.6t 299.90 188.23 117.27 23 10 50 5258.6 22.80 177.11

1002.70 5.24 320.09 183.81 123.80 21 33 0 2.7 18.48 299.52

MID-COURSE EXECUTION ACCURACY CRBZT DETERMINATION ACCURACY

SGT 852.0 SGR 658.6 663 381.1 ST 13.7 $R 31.6 $6 15.7

RRT -.1145 RRF .2357 RTF -.4211 CRT .4884 CRS -.9826 C8T -.5123

SGB 1076.8 R23 -.1206 R13 ,4454 LSA 35.9 NSA 11.7 IIA 2.6

SG1 $59.9 $62 $48.3 THA IS8.13 ELI 32.4 EL2 11.6 ALF 76.24

LAUNCH DATE JUN 12 1971 PLIGHT TIWd[ 124.00 ARRIVAL DATE OCT 14 1971

HELIOCENTRIC CCNIC

RL 151.91 LAL .00 LOG 260.40 VL

RP 208.01 LAP -1.45 LOP 357.94 VP

RC 89.514 GL -11.85 GP "4.63 ZAL

PLANETOCENTRIC CONIC

C3 1_.070 VHL 4,009

LNCH AZHTH LNCH TIME

50.00 15 7 23

60.00 14 28 13

70.00 16 15 55

80.00 18 43 2D

83.57 20 13 24

100.00 21 26 12

110.00 21 15 21

DIFFERENTIAL CCRRECTION8

TD( -.1100 TRA *.4613 TC3 .4440 BAU .ogsi

R0£ -.4413 RRA .1150 RE3 ".0781 FAU .|0734

FOE -.5274 FRA .0511 FC3-5.7820 RiP R48

DOE .4546 DRA .4754 0C3 .4508 FSP $13

DIRTAHCE 300.171

32.411 tAL 4.?6 AZL 91.45 HCA 97.53 INk

24.141 GAP 11.83 AZP 89.81TAL 26.74 TAP

51.24 Z4P 146.27 ETG 157.13 ZA[ 173.81 ETE

EARTH TO MARS

191.44 [CC .22190 INC 1.4584 Vl 29.320

124,28 RCA 148.96 APO 233.92 V2 29.340

330.08 ZAC 94.52 ETC 278.96 LVI -15.19

DLA -26.94 RAL 316.74 RAD I641.0 VEL 11.SS7 9TH

L-1 TIME INJ LAT

2481.27 -6.43

2269.25 -.84

1949.49 5,49

1487,68 12.92

1198.43 18,22

6250.19 12.92

8284.34 5.49

S.TO VHF 4.SIT OPA -tg.4s RAP 329.07 £CC 1.2645

INJ LONG INJ RT A$C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAY INJ 2 LONG

13.$2 173.04 137.24 13 48 44 1461.3 11.91 49.83

31.$3 175.43 130.29 15 5 59 1266.2 15,07 33.40

30.75 103,21 123.76 16 4i 24 949.5 18.69 10.23

.14 127.63 117.15 19 8 8 487.7 22.99 337.29

141.34 190.20 112.88 20 33 22 198.4 26.07 311.91

299,42 lIT,R3 |1T.15 23 10 22 5250,2 _2,99 2T6.59

297.57 183.21 123.76 23 0 5 5284,3 18.69 277.05

HID-COURSE EXECUTION ACCURACY Q_EIT DETERMINATION ACCURACY

$GT 048.0 9GR $6|+1 363 405,R ST 13.8 5R 31.7 S$ 19.3

RRT °.1153 RRF .9117 RTF "._JO3 CRT .4952 CRI -.9824 CII -.5ZIg

SGR 1075.3 R23 -.1306 R13 ,4288 LSA 36.3 HSA 11.7 69A 2.6

331 856.3 802 150.4 THA 167.68 ELI 32.5 EL2 11.7 ALF 71.01

LAUNCH DATE JUN 12 1971 PLIGHT TIME II$.00 ARRIVAL DATE OCT 11 1971

NEL1OCENTR|C CONIC

RL 151.81 LAL .00

RP 208.19 LAP -1.46

RC 91.337 6L -11.79

PLANETQCENTRIE CONIC

C3 15.737 VHL 3.967

LNCH A2NTN LNCH TIN[

50.00 13 6 13

60.00 14 27 5

70.00 16 14 51

80.00 18 42 35

83.50 20 11 34

100.00 21 25 27

110.00 21 14 18

DIFFERENTIAL CCRRECTION8

TOt -.0991 TRA -.4404 TC3 .4540 IAU .Dl?i

ROE -.4387 RRA .1121 RE3 ".ogsR FAU .11315

FDE -.5690 FRA .0277 FC3-6.2484 DIP ?85

DDE .44g9 8RA .4603 SC3 ,4340 FSP $45

DISTANCE 304,220 EARTH TO MAR8

LOG R60.4D VL 31o4ER GAL 4,71 AZL $1.44 HCk SR.TD SHA llOoll [C¢ ,11883 INC t.4371 Vl R9.328

LOP 359.1R VP t4o053 GAP 11.31 AZP 89,T$ TAL 25.99 TAP |!3,?F NCA 148,94 APO 232.38 V2 25,323

SP -4,75 ZAL SO,ST ZAP 144,RT (T$ 186,93 ZAE 174,sg ETE 311,33 ZAC 94,43 ETC 2?9,89 LVl -14,g$

DLA -28.g6 RAL 313.43 RAO $640.9 VEL 1t.$53 PTH 6.R9 VHP 4.7?2 OPA -19.71 RAP 329.?8 ECC 1.2590

L-I TIH£ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CRT TIH INJ 2 LAT INJ 2 LONG

2471.20 -6.21 15.41 !72.52 137,27 13 47 29 1476.2 12.16 49.60

2261.07 -.61 31.40 177.88 130.30 15 4 46 1261,1 15.21 33.14

I944.0g 5,69 30.46 182.$3 123,73 16 47 15 944,1 18.97 9.91

1451.33 13,12 359.77 187.05 117,06 19 7 15 481,3 23.14 336.87

11g5,$4 IRo36 341,19 189.57 112.80 20 31 30 195,5 25.19 319,72

6243.84 13,12 299,03 187,03 117.06 23 g 31 3243,9 23.14 279.14

$275.95 5,19 297.29 182.t3 123.73 22 35 5? 5278.9 19.17 E79.74

RIO-COURSE EXECUTION ACCURACY OQRIT DETERN1NATION ACCURACY

SGT R32.$ $_ IR4.4 $63 434,D ST 13.2 SR 31.8 $6 17.2

RRT -.131D RRF .2714 RTF -.4054 CRT .4705 CRI -.9822 CIT -.5159

$68 1085.3 R23 -.1338 RI3 .4424 LSA 36.7 MSA 11.4 81A 2.T

$61 844.3 SG2 14R,7 THA 163.05 ELI 32.5 EL2 11.4 ALF 7T.39
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JPL TM 330100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢M OATE JUN IE tITI

HELiO¢EMTRI¢ CONIC

RL 131.61LAL .O0

RP lOI.3l LAP "1.|1

rC 93.160 GL -II,TI

PLANET(_ENTRIC CONIC

C3 tS,427 VHL 3.928

LNCH AZHTH LNCH TIME

SO.O0 13 S $

60.00 14 25 ST

70.00 16 13 42

80.00 18 41 22

83.52 20 10 35

100.00 21 24 13

110.00 21 13 9

FLISNT TIME |ll,OO ARRIVAL DATE OCT II ll?l

DI|TkNCE )Ol,lll EARTH TO MA6$

LOI. 160,40 Vk |l,|ll GAL 4,74 AZL 91,4| MCA 1DO,04 IMA |ll,|l ERE .l|lll 1NC I,ill? V| IS,Ill

LOP ,44 VP E$,Dll GAP 11,|1 AZP 61.75 TAL IY,20 TAP lET.El RCA 146.93 APO 230.6l VI ll, lO4

GP 04.93 ZAL |0.73 ZAP t43,04 ET8 166.?2 ZAE 175.25 ETE 309.89 ZAC 64.33 ETC 2?R.IE LVI -14.?$

6LA -28.95 RAL $16.1S RAD SI4O.7 V[L I1.639 PTH 6,66 VMP 4.634 DPA -19.96 RAP 320.46 [CC I.ES$9

L-i TIN[ INJ LAT INJ LONG |NJ RT A8C INJ AZMTH INJ TIME PO CiT TIN INJ 2 LAT INJ 2 LONG

24?1,78 -s,9g 65,22 172,03 |$7,29 13 46 17 1471,8 12,37 46,41

2286.R8 -.42 S1.19 177.37 130.30 16 3 34 1256.7 15.4T 32.61

19)l.75 S,63 30.23 182.10 123.71 16 46 2 639,6 19.01 9.66

1471.22 13.64 359.54 186.48 117.01 19 S S8 477,2 23.23 336.60

1190,68 18,47 340,88 189,00 112,70 20 30 26 190,7 26,22 316,37

6239.74 13.24 296.81 186.48 117,01 23 8 13 5239.7 23.23 275.6?

6274.D1 §.15 297.06 182.10 123.71 22 57 43 5274.6 19.01 276.48

DIFFERENTIAL CORRECT|ON6

TOE -.1063 TRA -.4482 TC3 .4176 BAU .0692

RDE -,4352 RRA .1102 RC3 -.1126 FAU .11926

FDE -,5943 FRA .0197 FC3-6,6962 BSP 809

BDE .4480 DRA .4615 BE3 .4326 FGP 696

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 630,7 SGR 666,8 363 460,2 3T 13,6 8R 31,9 83 I7.D

RRT -.1221 RRF ,2677 RTF -,3647 CRT .4964 CRS -.981R CST -.5446

SG8 1065.2 R23 -.1688 R13 .4057 LSA 37.0 M$A 11.6 8SA 2.8

301 841.! SG2 653.6 THA 165.57 ELI 32.T EL2 11.6 ALF YS.24

LAUNCH 6ATE JUN 12 1971 FLIGHT TIME 130.00 ARRIVAL DATE OCT 20 1971

HELIOCENTRIC CONIC DISTANCE 312.357 EARTH TO NARS

RL 151,91 LAL .00 LOL 260,40 VL 32,345 GAL 4,72 AZL 91,39 HCA 101,28 SMA 189.31 ECC ,21337 INC 1.3942 Vl 29,326

LOP 1.69 VP 23.916 GAP 10.88 AZP 89.73 TAL 27.39 TAP 126,68 RCA 146.92 APO 229.70 V2 26,284

GP -5,08 ZAL 30,52 ZAP 141,38 [T$ 186,52 ZAE 175.68 [T[ 294,53 ZAC 94,24 ETC 2?8,73 LVi -14,48

RP 208.49 LAP -1,37

RC 95.074 CA. -11.63

PLANETOCENTRIC CONIC

C3 15,137 VHL 3,891

LNCH AZHTH LNCH TINE

50.00 13 4 0

60.00 14 24 48

70.60 13 12 27

80.00 18 39 42

83,61 20 10 24

100,00 21 22 34

110.60 21 II 54

DLA -28.93 RAL 315.91 RAD 6640.6 VEL 11.627 PTH 6.6T VHP 4.302 DPA -20.27 RAP 328.11 ECC 1.2491

L-I TIN[ INJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIN[ PC) CST TIM INJ 2 LAT |NJ 2 LONG

2407,98 -5,80 65,06 171,58 137,31 13 45 8 1468,0 12.56 49,24

2253.01 -.26 51.02 176.89 130.30 15 2 21 1253,0 15.62 32.72

1936,38 5,98 30,06 181,S9 123,69 16 44 44 936,4 19,12 9,46

1475,15 13,31 359,41 165,94 |16,98 19 4 17 475,1 23,28 336,46

1183.84 18.57 340.42 188.46 112.59 20 30 8 183.8 26.27 313.88

6237,64 13,31 298,69 185,94 116,98 23 6 32 5237,7 23,28 275,74

6271,24 5,98 293.86 181.59 123.69 22 56 25 5271.2 19.12 276.28

61FF[RENTIAL CCRRECTION$

TDE -.1121 TRA -.4486 TC3 .3796 BAU .0813

ROE -,4319 RRA ,1063 RE3 ",1312 FAU ,12519

FOE -,6222 FRA ,0108FC3-7,1603 B8P 808

SO[ ,4462 SRA ,4615 BC3 ,4015 FIP 746

LAUNCH DATE JUN 12 1971

NID-COUR3[ EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

3ST 827.2 SGR 669.4 303 487.9 3T 14.0 SR 31.9 86 18.1

RRT ",1132 RRF ,3055 RTF -,3228 CRT ,5173 CR$ -,961S CBT -,SS69

3GB 1064,1 R23 -,2037 R13 .3688 L$A 37,4 MSA 11,7 iRA 2,6

SGI 836.6 SG2 65?.6 THA 166.01 ELI 32.9 EL2 11.? ALF 75.31

FLIGHT TIE 132.00 ARR|VAL DATE OCT 22 liTI

HELIOCENTRIC CONIC

RL 151.91LAL .00

RP 208.6Y LAP -1.34

RC 96.988 GL °11.54

PLANETOCENTRIC CONIC

C3 14.815 VHL 3.RS5

LNCH AZNTH LNCH TINE

90.00 13 2 56

DO.DO 14 23 39

70.00 II 11 7

IO*OO 16 37 36

83.79 20 |O Si

100.00 21 20 30

110.00 21 10 33

D|8TANCE 316.447 EARTH TO MARl

LOL 210.40 VL 3R.311 GAL 4.70 AZL 91.37 HCA 102.53 8MA 186.72 [CC .21094 INC 1.3725 Vl 29.326

LOP 2.93 VP 23.849 GAP 10.$6 AZP 69.70 TAL 27.56 TAP 130.09 RCA 146.gl APO 228,$2 V2 26.264

GP -5,24 ZAL 30,34 ZAP 139,66 ET3 166.33 ZAE 175,?? ETE 276,41 ZAC 94,15 ETC 276,65 LV| -14,2R

DLA -28.90 RAL 315.69 RAD 6640.5 VEL 11.615 PTH 6.66 VHP 4.377 DPA -20.§7 RAP 327.T2 ECC 1.2446

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ T|N( PO C6T TIN INJ 2 LAT |NJ 2 LONG

2464,75 -5,64 64,93 |7|,16 137,32 13 44 1 1464,7 12,72 49,10

2250.63 -,13 50.88 176.45 130.30 15 | 9 1250.0 15,74 32.56

1933.95 6.07 26.93 161.12 123.67 16 43 El 933.9 19.20 9.32

1475.00 13.31 359.41 16S.4I 116.97 Ig 2 13 475.0 23.28 336.45

1175.12 11.65 339.82 I87.97 112.48 20 30 34 175.1 26.26 315.ES

6237.51 t3.3I 298.68 185.41 118.97 23 4 28 5237.5 23.28 275.73

6266.61 6.07 296.75 181.I2 123.67 22 55 2 5268.8 19.20 R76.14

DIFFERENTIAL CCRRECT|6N6

TDE -.1179 TRA -.4485 YC3 .3376 BAU .0734

ROE 0.426S RRA .1061 RC3 -.1306 FAU .13136

FDE 0.6493 FRA ,0ORS FC3-T.6508 DIP 786

ROE ,4443 IRA .4610 |C3 .3694 FIP 606

hAUNCH DATE JUN 18 1671

HELIOCENTRIC CONIC

NID-COQRSE [XECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

8ST 863.2 SGR 672.1 3G3 S16.5 ST 14.4 8R 32.0 33 18.S

RRT -.1024 RRF .3239 RTF 0._,72 CRT .$313 CRI *.SOil Ell -.ills

SG8 |062.7 R23 -,2404 R13 .3281 L$A 37.8 NSA I|.T 66A 2.9

SGI 831.3 802 662.0 THA 166.68 ELI 33.0 EL2 11.7 ALF 74.39

FLIGHT TIN[ 134.00

O|8TANCE 320.$49

ARRIVAL DATE OCT 24 liTI

EARTH TO MAR8

RL lit.it LAL .00 LOL 860.40 VL

RP 206.8S LAP -1.31 LOP 4.18 VP

RC 9e.GED GL -11,44 6P -S,41 ZAL

PLANETOCENTR|C CONIC

C3 14,606 VML 3.811

LNCH A2NTH LNCM TIN[

30.00 13 I 33

SO.O0 14 22 29

TO,OQ 16 9 42

80.60 18 33 12

64.66 20 IR 23

t00,00 tl 18 4

116.00 11 6 I

DIFFERENTIAL CCRRECTICM

TDE -.1223 TRA -.44?9 TC$ ,2303 BAU ,0660

RDE -,4262 RRA .I047 RC3 -,1721 FAU .13TSI

F6E -.$776 FRA -,0090 FC3-8,1336 B3P ?$6

BDE .4425 BRA .4600 6¢3 ,33?? FIP 856

]E,tlO GAL 4.66 AZL 11.]5 HCA 103.?T |MA 181,11 ECC ,20670 INC t,3506 Vl 29,326

13.783 GAP 10,28 AZP 89,6R TAL E?.70 TAP 13|,41 RCA 148,90 APO 26T.43 V2 26.643

SO,IS ZAP 13T.86 [T8 186,13 |A[ tT5.42 ETE E38.54 ZA¢ 94,06 ETC 2T8.§§ LV| -13,64

DLA -68.83 RAL 313.|1 RAO G640.3 VEL |1.664 PTH

L-I TIME INJ LAT

2412.01 -5.50

2247,T2 ",62

1631.41 6.13

1476.64 13,26

1164.11 18.?E

6t3S,l| |3,16

6217.E? 1,13

6.65 VHP 4.EST DPA -20.66 RAP 327.30 ECC 1.2404

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C3T T|M INJ 2 LAT INJ E LONG

64.81 170,73 13T,33 13 42 $7 1462.1 12.86 46.66

30,T? IT6.D4 130,30 14 39 3T IE4T,? 15,64 36,44

69.85 180.68 123.66 16 41 $4 932.4 19.23 6.23

339,30 184,90 ltT.00 18 59 49 476.6 23,24 336,|6

339,04 18T,31 116,33 20 31 50 164,8 66,30 314,43

660,T8 184,90 117,00 23 2 3 8639,1 23,24 273,84

160,67 180,66 123.66 22 33 35 326T,3 16.23 2?D.OS

N|D-COUR3E EXECUT|ON ACCURACY OROIT OETERNINATION ACCURACY

SGT 818.9 $C_ 6TS.I $G3 546.5 8T 14.T SR 32.0 $3 tg.D

RRT -.0894 RRF .3434 RTF -.2294 CRT .3360 CR$ -.980? CGT -.6130

3GS 1061.3 R23 -,2?93 R13 ,2823 L$A 38.1 NSA 11.6 6SA 2.9

3G1 825,3 SG2 66?,0 THA 167,65 ELI 33,2 EL2 11.8 ALF 73.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 12 1971

HELIOCENTRIC C(_IlC

RL 151.91 LAL .OO

RP 209.04 LAP -|,28

RC 100.896 6L -11.34

PLANETOCENTRIC CON1E

C3 14.368 VHL 3.791

LNCH AZNTH LNCH T1HE

50.00 13 0 95

60.00 14 21 20

70.00 16 8 1t

80.00 16 32 2?

84.43 20 14 48

100.00 21 1S 19

FLI_HY TI_ I_6.nO

DISTANCE _24.6_5

LOt. 660,40 VL 32,ESE GAL 4.69 AZL 9t.33 HCA I09.02

LOP 5.42 VP 25o720 GAP IO.O0 AZP 69.96 T_L 27.92

rip -5.58 ZAL 50.05 ZAP 136o29 ET3 ]05,93 ZAE 174.69

DLA -_,_'8 RAL 315o 35 RID 6640,2 VE_ _$. 59,_ PTH 6.64

L-I TIME INJ LIT INJ LONG INJ RT A$C INJ AZHTH

2459.95 "1.40 G4.72 170.43 137,54

2246.05 .05 50.69 175._6 150.30

tg31.75 6.16 29.31 i80,26 125.66

147g.91 13.16 359,69 184.42 117,04

1150.86 18.77 338,08 18Y.09 112.22

6242.42 15,16 298,97 184.42 117.04

ARRIVAL OATE OCT |l 1171

EARTH TO MARl

8HA 167.69 ECC .20665 INC 1,3216 VI R9.]19

TAP 132,83 RCA 148,90 APO EE6.4? V2 28.28t

ETE 243,71 ZAC 93,96 (TC 278.4S LVI -13.9S

VHP 4.144 DPA -21.Z2 RAP 326.84 ECC !.8365

1NJ TIME PO COT TIM INJ 2 LAT INJ 2 LONG

13 41 5_ 1459.9 12.98 48.89

14 58 46 1246.0 15.91 32.36

16 40 25 931o7 19.28 9,19

18 57 T 479.9 23.17 836,79

20 33 59 150.9 26.30 313,46

2_ 59 21 5242,4 _3.17 2?6.65
110.00 21 7 38 6266.60 6.16

DIFFERENT IAL CCRRECTION6

TO( -.1279 TRA -.4A74 TC3 .23?3 BAU ,0589

ROE -.4220 RRA .1030 RC3 *.1945 FAU .14439

FOE -.7060 FRA -.0182 FC3-6.7002 BSP 716

BOE .4409 6RA .4591BC3 .3068 F_P 912

LAUNCH DATE JUN 12 1971

HELIOCENTRIC CC_ilC

RL 151.91 LAL .DO LC_. 260.40 VL 32,226 _AL

RP 209.24 LAP -1.25 LOP 6.66 VP 23,_59 GAP

296.64 180.26 _23.66 22 52

_I_-CC_JR$E ZXECU7IC_ ACCURACY

SGT 815.6 SGr_ 678.3 $63 577,3

RRT -.0727 RRF .5636 RTF -,_754

$GB 1060.8 R23 -,3207 R15 ,2272

_61 820.2 362 67_,7 Ti';A _69._9

FLIGHT TIHE 13_.00

DISTANCE 328,768

4,64 AZL. 91,51HCA _06.26

9.72 AZP 69.63 TAL 27.91

RE 102.893 GL -11,23 6P -8,75 ZAL 49,96 ZAP 134,41 ET$ 185,73 ZAE 173o66

PLANETOCENTRIC CONIC

C3 14.141 VHL 8.760 DLA "29.70 RAL 515.25 R_O 6640.1 VEL 1_.584 PTH 6,63

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

SO,DO 12 59 50 2456,33 -5.3_ 64°66 1_0o12 137.35

60.00 14 20 10 224_.99 .10 50.64 _75.31 _50.30

70.00 16 6 37 lg51.91 6.15 29.82 179.88 t23,56

80.00 18 29 25 1484,65 _3.01 359.97 _85.95 117.11

84.92 20 18 19 1134.37 18.82 536.89 _86.71 I12.07

100,00 21 12 17 6247,17 15.01 _99.34 1_3,_3 _17.11

110.00 21 6 3 6266.76 G,13 296,E_ _79.88 i2_.66

5266.6 19.28 276.01

C_9IT DETERMINATION ACCURACY

87 15.1 SR 32.0 8S 19.4

ERr .5747 CRS -.9803 CST ".6336

LSA 39.5 NSA 11.9 _SA 3,0

_LI 33.3 EL2 11.8 ALF ?2.57

ARRIVAL DATE OCT 28 1971

EARTH TO MARS

8_A 167,_4 ZCC .20472 INC 1.5063 Vt 29.328

TAP 134.16 RCA 148.gl APO 225.57 V2 26.198

ETE _32.5a ZAC 93,87 ETC 279.33 LVI -13.34

VHP _.037 DPA "21.57 RAP 326.33 ECC 1.2327

IHJ TI_E PO C$T TIN tNJ 2 LAT INJ 2 LONG

15 H3 56 1458.3 13.04 48.82

14 5t 35 1245.0 15.95 32.30

_ 38 49 931.9 19.27 9.20

_8 54 10 484,7 23,06 337.09

20 37 _4 134.4 26.27 312.23

22 56 24 5247.2 23.06 276.36

_2 50 50 5266.9 19.27 276.02
DIFFERENTIAL CORRECTI_$

TDE -.1335 TR_ ~,4_70 TC3 ,1780 BAU .0535

RDE -._;i7 RRA .t015 RC3 -.2184 FAU ,15_20

FDE -./3|_ FRA -.0276 Fc3-g. E566 D_P 672

BOE .4395 BRA ._584 8C3 .2817 FIP 969

HIO-CCURSE EXECUTlO_ _cCURACY _BIT DETERMINATION ACCURACY

$GT 81_,_ _ 68_.8 SG3 _0_,2 8T 15.5 8R 5Z,O 88 19.8

RRT -.05_1 RRF ._a45 RTF -o1_62 CRT .5935 CRS -.9799 CST -.6537

5GB 106I,7 R23 ".3625 R13 .1602 LSA 38.8 NSA 11.9 83A 3.0

SG1 816.4 SG2 _78.8 THA 171.84 ELi 33.5 EL2 11.9 ALF 71.60

LAUNCH DATE JUN 12 1971 FLI¢HT Y1NE 140,00 ARRIVAL DATE OCT 30 1971

HELIOCENTRIC CC_IIC

RL 151.91 LAL .00

RP 209.44 LAP -1,22

RE 104,913 GL -11.11

PLANETO_ENTRIC CONIC

C3 15.925 VHL 3.752

DISTANCE 532,923 EARTH TO MARS

L(3. E60.40 VL 32_02 GAL 4,62 _ZL 91.28 HCA 107.49 _MA t86,84 EEC .20296 INC 1.2838 VI 29.528

LOP 7.90 VP 23.601 _AP _.45 AZP _9,6] TAL _7,87 TAP _30.47 ECA 148.92 APO 284.76 V2 26.174

GP -5.93 ZAL 49._9 ZAP _3_59 ET_ _85.52 ZAE 172o42 ET[ _24,44 ZAC 93.76 ETC 278.22 LVI -13.03

LNCH AZNTfl LNCH TIME L-I TIME INJ LAT

50.00 12 59 3 2457.21 -5,26

60.00 14 19 O 2244053 .12

70.00 16 4 59 1952.86 6,12

80.00 18 26 10 1_90._ 12,83

85.56 20 23 15 1113.97 10,84

100.00 21 9 2 5255.21 12,83

110.00 21 4 25 6267.72 6.12

DIFFERENTIAL CORRECTION3

TOE -.1391 TRA -.4472 TC3 .liD7 BAU ,0498

ROE -.4153 RRA .0999 RC3 -,2435 FAg .1_810

FOE ",7610 FRA -,0353 FC3-9,8290 BSP 631

8DE 04382 ERA .4582 Be3 .26T5 FSP 102?

LAUNCH DATE JUN 12 1971

HELIOCENTRIC CONIC

DLA -28_60 RAL 315,1_ RID _640o0 VEL, 11,575 PTH 6,62 VHP 3.936 DPA -21.93 RAP 525.82 ECC 1.2292

I_J LOnG tKJ RT _$C INJ AZKTH I_ TIN_ PO CST TIM tNJ 2 LAT INJ 2 LONG

64.G1 _69,84 15T.3_ _ 40 ! 1457.2 15.0g 48.77

50._1 275.00 150._0 14 56 25 1244,5 15.97 32.26

29.87 1T9.52 125,67 _ 57 12 932.9 19.24 9.25

.32 1_3_51 117,19 15 51 l 490.7 22.92 337.48

335.40 186,37 111.92 _0 4_ _7 1|4,0 _6.23 310,74

299,59 185._I 117,19 22 55 15 5253.2 _2.92 276.16

296,69 _79,_2 123.67 22 48 53 5267,7 19.24 276,08

_]D'COUR3E EXECUTION _CCURACY ORBIT DETERN|iJATION ACCURACY

$G_ _5.2 S_R _35.7 $63 _4i.6 _T 15.9 SR 32.0 $3 20.2

RRT -,0_63 RRF .405_ RTF -._,_0_ CRT .6123 CR_ -.9_95 CIt -.6Y5$

3GB 10_5,2 R23 ",4007 R15 .0760 LSA 39.1HSA 12.0 SSA 3.1

_GI _5,8 IS2 6_4,9 _HA _75,70 ELI 35.7 2L2 II.g ALF 70.53

FLIGHT T_NE 142.00 ARRIVAL OATE NOV 1 1971

DI3TANCE 35?,066

LOL 260.40 VL 32.180 GkL 4.59 _ZL 91.26 HCA 109.75

LOP 9.13 VP 23.544 GAP g.t8 AZP 89.60 TAL 28.01

GP -6,11 ZAL 49.04 ZAP 1_0,74 £TS 165,32 ZAE 171,04

RL 151,91LAL .DO

RP 209.66 LAP -1,19

RC 106.939 &L -10.g9

PLANETOCENTRIC CONIC

C3 13.721 VHL 3.704

LNCH AZMTH LNEH TIME

50.00 12 58 11

60.00 14 17 51

70.00 16 3 17

80.00 18 22 43

06.44 20 30 15

100.00 21 5 35

110.00 21 2 45

DLk -28,46 RAL 315,07 RAD 6639,9 VEL 11,566 FTH 6,61

L-I TIHE INJ LAT INJ LONG INJ RT ABE INJ AZNTH

2456.56 -5.23 64,58 169,59 157.56

2244,64 ,11 50,62 174.71 130.30

1934.5T 6.05 29.96 179.19 12_068

1497.90 12,60 ,75 183.10 117.29

1087,13 18.85 355.44 186.06 111,76

6260,41 _2,60 300.0| 183.10 i17.29

6269.43 6.05 296.78 179.19 123,68

DIFFERENTIAL CORRECTION8

TOE -.1467 TRA -.4477 TO3 .0358 BAU .0499

ROE ".4118 RRA .0985 RE3 -.2698 FAU ,16507

FOE -.7636 FRA ".0422 FC-10.4155 B6P 596

BDE .4372 8RA .4584 BE3 .2722 FSP 1087

EARTN TO MARl

8NA 10_,4T ECC .20134 INC 1.2610 Vl 29.526

TAP 136.74 RCA 148,93 AFO 224.02 V2 29.150

(TE 219.43 ZAC 93.69 ETC 278.09 LVI -12.69

NID-C(_JRSE EXECUTION ACCURACY

$6? 820.2 8GR 669.8 SG3 674.9

RRT ,0047 RRF ,4275 RTF .0203

SGB 1071,7 R23 ,4272 R13 .025_

861 820.2 SG2 689.7 THA .78

VHP 5.641 DPA -22.51 RAP 525.26 ECC !.2291

INJ TIME PO ClT TIN INJ 2 LAT INJ 2 LONG

13 59 8 1456.6 13.12 48.74

14 _5 16 1244,6 15.97 32.28

16 55 51 g$4.6 19.18 9.35

18 47 41 4g7.g 22.76 337.95

20 48 22 87.1 26.17 308.76

22 49 56 5260.4 22.76 277.25

22 47 1_ 5269.4 19,18 276.18

O_61T OETERNINATION ACCURACY

ST 16,4 SR 32.0 88 20.5

CRT .6514 OR8 -.g792 CST -.6927

L8A 39.5 NIA 12.0 $8A 3.1

EL1 33.9 EL2 1E.0 ALF 69.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM mATE JUll It SSYI

HELIO(ENTtlC ¢GItZ¢

RL 151,61LAL ,OO

_P 209.8? LAP o1,16

RC 106,018 61 -10.66

PLANtTO¢ENTRIC CONIC

C3 13.527 VHL 3.8?J

LNCH AZNTH LMCH TIN[

50.00 12 ST 21

IO.0O 14 II 42

7U.00 16 1 32

90,00 18 19 6

• 7.93 20 41 42

'_:_.00 21 2 0

_10.U0 21 0 58

FL|DHT T|M[ |44,00 ARRIVAL DATE NOV $ SITS

DIITAK[ 141,217 EARTH TO MARl

LCI. JDO,4O VL 3|_16| 6AL 4,56 AZL 61,24 HCA 10R,06 8N4 186,15 [CC ,16R86 INC t.25RO Vt 16,526

LOP t0.31 VP l$o413 6AP 3.95 AZP 89,58 TAL 28.03 TAP 137,69 RCA 146,94 APO 223.5§ V2 26.124

GP -6,Et ZAL 49.85 ZAP 124,86 ET8 165.10 ZAE 169.54 ETE 213.88 ZAC 93.59 ETC 277,96 LVI -18,35

DLA -!|,36 RAL 315.05 RAD 6636.6 VEL 11.558 PTH 6.60 VHP 3o751 DPA -22,09 RAP 324,67 [CC 1.2286

L-1 TIN( INJ LAT INJ LONG |NJ RT ASC INJ AZMTH |HI TIME PO CIT TIM [NJ 2 LAT INJ 2 LONG

2466°$8 -S.21 64.57 105.37 137.36 13 38 18 1458.4 13.13 48.73

_45.30 ,08 50,65 174.46 130.30 14 54 6 1245.5 I5.94 32,32

163T.01 5.96 30.09 178.69 123.69 16 33 49 937.0 19.10 9,50

1588.11 12,35 1.21 181.71 117.40 18 44 14 506.1 22.5T 338.49

1046,52 18,65 330.4T 165.78 111.58 20 59 8 46,5 26.10 SOS.??

6268.63 12.35 300.48 182.71 117.40 22 46 29 5268.6 22.3T 27T.76

6271,87 5,96 296.91 178,89 I23.69 22 45 30 5271.9 19,10 2?6.32

J_FEK_N/IAL C_RECTIOM6

TOE -.1541TRA -.4485 TC3 -.04T5 OAU .0544

ROE -.40SS RRA .0973 RC3 -.2973 FAU ,17212

FOE -.8067 FRA -.0466 FC-11.0169 68P 576

8DE .4364 8RA .4599 BC3 .3011FSP 1148

HID-COURSE EXECUTION ACCURACY ORBIT DETERMiNATiON ACCURACY

6GT 830.1 $GR 694.3 305 708,5 3T 16.9 SR 31.9 88 20.8

RRT .0410 RRF .4496 RTF .0956 CRT .6506 CR8 ".9788 CSt -,?Ill

$GB 1082.2 R23 .4551 R13 .1369 LEA 39,8 NSA 12.1 68A 3.2

601 831.7 SG2 692.3 THA 6.43 ELI 34.0 EL2 12.0 ALF 68.10

L_UNCH D_TE JUN 12 1971 FLIGHT TIN( 146.00 ARRIVAL DATE NOV 5 1971

HELIOCENTRIC CONIc

RL 151.91LAL .0O

RP 210.10 LAP -1,|3

RC 111.121GL -10.72

PLANETOCENTRIC C(_llC

C3 13,341VHL 3.653

LNCH AZHTH LNCH TIME

50,00 12 56 34

60.00 14 19 34

70.00 15 59 44

J0.00 18 IS 26

90.00 20 42 56

100.00 20 36 18

110.00 20 59 10

DIFFERENTIAL CCRRECTION$

TOE -.1619 TRA -.4495 TC3 -.1395 BAU ,063_

RDE -.4046 RRA .0961 RC3 ".3239 FAU ,1791|

FDE -.8307 FRA ".0499 FC'11.6253 86P 5?6

BD£ .4366 BRA .4581 BC3 .3844 FDP 1210

DISTANCE 345.376 EARTH TO MARS

LQL 260.40 VL 32.145 GAL 4.54 AZL 91.21 HCA 111.19 6MA 185.85 ECC .19849 INC 1.2146 Vl 29.326

LOP 11.5R VP 23.436 6AP 8.68 AZP 89.56 TAL 28.02 TAP 159.21 RCA 148.96 APO 222,74 V2 24.088

GP -6.46 ZAL 49.85 ZAP 126.95 ET8 184.89 ZAE 167.95 ETE 210.35 ZAC 93.50 ETC 277.82 LVI -11.99

OLA "28.21 RAL 315.03 RAD 6639.7 VEL 11.550 PTH 6.60 VHP 3.666 DPk -23.0g RAP 324.04 ECC 1.2196

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH INJ TZME PO CST TIN INJ 2 LAT INJ 2 LONG

2486.64 -5.23 64.58 169.19 137,36 13 37 30 1456.6 13.12 48.74

22446.49 .03 50.71 174.24 130.30 14 53 0 1246.5 15.89 32.38

1940.15 5.84 30.26 178.62 123.71 16 32 4 940.1 19.00 9.68

1815.22 12.06 1.73 182.34 117.52 18 40 42 515.2 22,35 339,08

1039.44 17.47 329.36 IS4.96 112.60 21 O 16 39.4 25.28 306.C5

6277.73 12.06 301.01 182.34 117.52 22 42 56 5277,? 22.35 278.35

62?5.00 5.84 297.08 178.62 123.71 22 43 45 52?5.0 19.00 276.Sl

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATiON ACCURACY

SGT 845.? $GR 699,2 603 742.4 ST 17,5 SR 31.8 88 21.0

RRT .0820 RRF .4717 RTF .IT42 CRT .6689 CRS ".9765 CBT -.7184

6GB 1097.3 R23 .4241 R13 .2475 L3A 40,1 MSA 12.1 88A 3.2

301 851.S $02 692.0 THA 11.56 ELI 34,3 EL2 12,1 ALF 66,60

LAUNCH DATE JUN 1_ IR?!

HELIOCENTRIC CONIC

RL 151.81 LAL ,0O

RF 210.33 LAP -1.10

RC 113.236 GL °10.57

PLANETOCENTR|C CONIC

C3 13.114 VHL S.628

LNCH 4ZMTH LNCH TIME

S0.00 12 58 49

60.00 14 14 25

?O.O0 15 51 53

90.00 18 11 40

90,00 20 26 49

109.00 20 34 31

110.00 20 ST 19

FLIGHT TIME 148.00 ARRIVAL DATE NOV ? 1871

DISTANCE 549.542 EARTH TO MARS

LOL 260,40 VL 32.12T GAL 4,51 AZL 91.19 HCA 112.41 SMA 165.56 ECC .19713 INC 1.1909 Vl 19,366

LOP 12.82 VP 23.365 GAP 8,45 AZP 89.55 TAL 27.99 TAP 140.40 RCA 146,98 APO 211,19 Vl 26.071

GP -6.67 ZAL 49.63 2AP 115,03 ET$ 104.66 ZAE 166.29 ETE 207.52 ZAC 95.41 ETC 177,6? LVI -11.62

OLA -10.06 RAL 315.0| RAD 6639.6 VEL 11.543 PTH 6.59 VHP 3.567 OPA -23.50 RAP 323.39 [CC I.!166

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2487.33 -5.26 44.61 169,03 13T.35 t3 36 45 I457,_ 13.08 48.??

1248.t9 -,05 50,79 174.04 130.30 14 51 54 1248.2 15.61 31.47

1943.93 5.70 50.45 176.37 123.73 16 30 IT 943.9 19.87 9.90

1525.07 I1.?S 2,50 182.00 117.65 15 37 5 515,1 22.12 339,?1

1081.72 16.51 332.01 194.25 113,41 _O 46 52 52.T 24.5? 308.03

1217.38 11°75 301,57 _62.00 117.65 12 39 lg 5257.6 12.12 178.99

6278.19 5.TO 197.25 178.37 113.73 22 41 58 5176.6 tO.O? !76,73

DIFFERENT IAL CCRRECTIQN8

TD( -.1646 TRA -.4431 TC$ -.1220 |AU .0T41

ROE ",4917 RRA ,0943 RC3 -.3582 FAU .18Y04

FOE ",ill4 FRA -°0694 FC-II.)OOT 98P 601

6OE .4341 9RA ,4554 0C3 .421T FIP 1156

NID-COUR3[ EXECUTION ACCURACY ORBIT DETERMiNATiON ACCURACY

3GT 964,0 5DR T06.O 503 Y60,] ST IT,? SR 31,1 99 21.1

RRT .119| RRF .49TO RTF .l,60 CRT *|798 CRI ".1711 Cll "*Y4el

362 1108.0 Rl3 .4040 R15 ,3450 L5A 40.5 NSA 11.8 Ilk $.l

901 966.1 5G2 691,1 THA I6.01 ELI 34.4 ELI 11,0 ALF 96.19

LAUNCH OATE JUN 12 I971 FLIGHT TIN( 150,00 ANRIYAL DATE MO¥ 9 1971

HELIOCENTRIC CONIC

RL 151.81 LAL ,00 LOL 160.40 VL

RP liD.IT LAP "1.07 LOP 14.04 VP

RC Ill.liD 61 -10.4l 6P -6.87 ZAL

PLANETOCENTRIC CONIC

C3 11.694 VNL 3,905

LNCM AZNTN LNCN TIME

50,00 12 35 9

60.00 14 13 18

?D.O0 15 $6 0

60,00 18 ? 49

90.00 2D 16 41

IOD.00 20 30 41

tlD.O0 20 $5 27

DIYF[RENT|AL CCRR[CTIOI_9

TD[ -.1777 TRA ".4516 TC3 -,3444 8AU .0900

RDE -.3971 RRA .0940 RC3 -.38T_ FAU .19344

FDE -.8710 i_A -.0551 FC-12.88?9 BSP 860

BDE .4351 BRA .4613 BC3 .518_ FSP 1328

DI8TANCE 355,715 EARTH TO NAR9

]2,114 GAL 4,49 AZL 61,1T HCA 113,t4 |MA 165.5t ECC .19609 |NC 1.116! VI 21.3|1

23,335 GAP 8,13 AZP 89,55 TAL 17,95 TAP 14|,5T RCA 149.01 APO 211.70 V2 26,044

49.95 ZAP |23,09 IT3 ||4,44 ZAE 1&4.59 ETE 105,21 ZA¢ 95,31 [TC 177.51 LVl -11,24

OLA -!?.93 RAL 315.10 RAO 6639.6 V[L 11.555 PTH 6,58 VHP 3.513 DPA -13.96 RAP 322.?t [CC 1.1139

L-| TZNE |NJ LAY |NJ LONG INJ RT AUE ]NJ AZNTH INJ T|NE PO EDT TIN INJ 2 LAT IMJ 2 LONG

2468.45 -5.32 64.66 168.g0 137.35 13 36 4 1458.4 13,03 48.82

2230.42 -.14 50.89 173.8T 130,30 14 50 48 !150.4 i5.73 52.58

1648.38 1o55 30.69 178.15 123,76 16 28 29 946.4 18.73 10,16

1535.66 11.41 2.91 181.69 11T.78 18 33 25 S35,T 21.06 340.40

1113.63 15.47 333.8g 163.71 113.97 20 37 15 113.6 24.03 310.13

1010.15 11.41 324.28 181.69 117.70 21 ? 32 10.1 21.88 301.??

6263.24 3.53 297.51 178,15 123.76 22 40 10 $283.2 18.73 2?6.99

MID-COURD_ EXECUTION ACCURACY ONB]T DETERMINATION ACCURACY

SGT 6g5,0 SGR 710.6 SG3 811.? ST 18.Y SR 31.? 66 21.4

RRT .1733 RRF ,5170 RTF .3305 CRT .7025 CRS -,9778 CDT -.?39?

SG8 1142.8 R23 .3735 RI3 .4331 LSA 40.6 MSA 12.2 8SA 3.3

SGI 915.2 $02 684.4 THA 19,36 ELI 34.? EL2 12.1 ALF 64,13
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN 18 1971 PLIGHT TIN( lSt. O0 kIAiYAL OAT[ NOV 11 IIYI

HELIOCENTRIC CONIC O|ITANC{ 3$?,lRO EARTH TO NAil

RL 151.91 LAL .GO L_. IiD.4O VL 32.tOt GAL 4.44 AlL 11,14 NCA 114.81 IRA |ll,ll [CC ,lllOd INC 1.1424 Vl 2R.$21

RP llO.12 LAP -1.04 LOP II,RI VP 23.28i GAP ?.9e A|P 19.§2 TAL I?.ll TAP 142,7| NCA 1i9.04 APO 22|.2l V2 2l. DII

RC 117.54S GL -10.26 GP -?.OR ZAL SO.OI ZAP |2|.12 [T$ II4.ZO ZA[ 142.11 [T[ 20].$0 ZiC i3,21 [TC 277.38 LVI "lO.l$

PLANETOCCNTRIC ¢0N1¢

C3 $2,931 VHL 3.582 DLA "27.70 RAL 313,10 RAO n39.S VEL 11.121 PTH 6.14 vHP 3.444 |PA -24.33 RAP 322.01 [cc I.E112

LNCM AZNTH LNCH TIN( L'I TIN[ |NJ LAT |NJ LONG ]NJ RT AlE INJ AINTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

SO.OD 12 54 25 24Se.9R -l.40 14.?l |ll.lO |)?,34 13 31 2l t4tO.O 12.95 48.89

DO.Q0 14 12 11 2213.12 ".2i 11.02 173.73 130,30 14 49 44 1253,| tS.eZ 3A.72

70.00 IS S4 5 1956.44 1.14 30,$1 |77.11 123,?1 tl Ze )l 953,4 II.SI 10.41

8D.OO ll 3 S7 IS4l.De It.De $.1S 18|.4| tiT,it 18 29 44 S41,i 2|.S9 141,12

gO.DO 20 10 g lSlg.tt t4,74 33_.47 |13,ll 1|4,41 20 29 i 139,9 23.|S $11,90

IOg.O0 20 4G 49 1021,39 |l,OI 324,12 181.41 117o91 21 3 10 21.4 21.59 3OE.4S

110.00 20 53 32 1000.29 S,34 3IS.IT 177.96 123.78 11 tO 12 .3 18.56 299.58

DIFFERENTIAL CC_RECTION_ NlO*CO_ql[ EXECUTION ACCUAACY ORIIT D[TEAM|NAT|ON ACCURACY

TOE -.1679 TRA -.4548 TC3 -.4697 iAU .1074 6GT I]t.l I_ 716.4 I_3 t44.6 IT 12.4 8i 31.$ 88 21.4

ROE -.3928 RRA .0955 RC3 -.4165 PAU .2001| RRT ,Z136 _ *1184 ATP ,406i ¢NT .7199 CN4 -.9774 CIT -.7765

POE -.8905 FRA -.0474 FC'1).S022 lip 742 l_l |!71.i A23 *)454 R|$ .SO_l LAA 40.8 NIA 12.2 ilA 3.4

8DE .4355 IRA .4643 BE] .6261 PeP 1514 16| 914.? 6_ $77.6 THA tO.TO ELI 3S.O EL2 12.2 ALP 62.45

LAUNCH DATE JUN 12 1971 IrLIGHT TIN( S64.00 ARRIVAL DATE NOV 13 1971

flELI(XENTRIC CONIC DIIYJ)K£ 361.071 EARTH TO NARI

RL /51.91 LAL .DO LOL EID.AD VL 38.010 _lL 4.41 AZL 91,11 H_l lle. DI Ilia 124.61 [C( .teAoI INC 1.1!74 Vl 2e.329

RF 211.0? LAP -1.00 LOP li,4l VP 23.236 GAP 7.74 AZP 29.|| T/_ 27.75 TAP 143.62 ACA 149.0? APO 220.17 V2 25.986

RE 119.734 CA. -|0.ID GP -7.26 ZAL SO.t? ZAP 111.14 [T$ 163.$i 2AE tlO.i9 IT[ 201.16 ZAC 93.12 [TC 277.19 LVI -10.45

PLANETOCENTRIC CONIC

C3 12.674 VHL 3.560 DLA -27.49 HAL 315.29 lAD 6639.4 VEL 11.522 PTH 6.57 VHP 3.310 OPA -24,?e RAP 321.21 ECC 1.2086

LNCH AZNTH LNCM TIME L-I TIRE INJ LAT INJ LONG INJ RT A$C |NJ AZNTM INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

50.00 12 53 46 2491.91 -5.4R 14.61 165.73 137.33 13 34 48 1401.9 12.86 48.98

60.00 14 11 4 2256.30 ".40 It.tO 17S.i2 130.30 14 46 40 1256.3 15.48 32.69

?O.O0 15 52 9 1i59.08 $,12 It.IS 177.71 123.11 16 24 46 059.1 18.37 10.79

80.00 16 D 4 1118.65 tO.el 4.22 181.13 118.06 18 le 3 558.7 21.30 341.87

90.00 20 2 30 1163.76 14.06 336.89 182.87 114,7R 20 21 14 163.8 23,08 313.50

100.00 20 42 55 1033.12 10.68 325.59 181.15 118.01 21 0 I 33,1 21.30 303.24

110.00 20 51 35 1005.90 5,12 32_,17 177.79 123.81 21 8 21 5.9 18.37 299.71

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION ACCURACY (_JlT DETERMINATION ACCURACY

TOE -.1973 TRA -.457| TC3 -.5924 |AU ,1262 SGT 983,1 SGR 722.8 303 877.8 3T 20.2 8R 51.4 is 21.4

RDE -.3885 RRA .0929 RC3 -.4510 PAU .20680 RRT .2733 RRF .5601 RTF .4764 CAT .7349 CR8 -,9771 CIT -.?ASS

FOE -.8899 FRA -.0405 FC-14.12e3 83P 851 $GI 1220.2 t23 .3116 R13 .3390 LSA 41.1NRA 12.3 $SA 3.4

BOE .4357 BRA .4664 BE3 .7443 FIP 1457 5G1 1019,5 SG2 6?0.3 THA 20.59 ELI 35.3 EL2 12.2 ALP 90.90

LAUNCH DATE JUN 12 1971 PLIGHT TIME Ill.DO ARI_|VAL DATE NOV IS 1971

HEL|OCEHTRIC COMIC D|STkNCE 366.257 EARTH TO NAN9

RL 151.91 LAL .OD LOL 260.40 VI, 31.Qll IAL 4.37 AZL 91.01 HCA 117.29 6NA 184.62 2C¢ ,|9322 INC 1.0921 Vt 29.328

RP 211.33 LAP -.97 LOP 17.70 VP 23.103 GAP ?.$2 kip 89.$0 YAL 27,1_ TAP 144.91NCA 149.11 APO 220,53 V2 25.95?

RC 121.945 GL -9.92 GP -7.4i ZAL 50.32 ZAP 117.15 2T$ 143.71ZA( 159.14 [T[ 200,21 ZAC 93,02 ETC 277.02 LVi -10,04

PLANETOCENTR|C CONIC

C3 12.523 VHL 3.539 DLA -27.28 RAL 315.48 RAD 4139.3 V(L 11.$11 PTH 6.$i VHP 3.320 DPA -25.19 RAP 320.53 ECC 1.2061

LNCH AZNTN LMCH T]NE L-I TIME |NJ LAT INJ LONG |NJ 17 AIC IMJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

50,00 12 53 9 2464.24 -l,lJ 14.91 1i4.62 137.32 |3 34 14 1414,2 12.?4 49.08

GO,DO 14 9 58 2259.95 ".53 11.:| 173.53 130.30 14 47 38 1230.0 19.33 33.00

70.00 15 59 10 1965.30 4.89 31,58 t77.65 123.04 tO 22 59 961.3 18.1G 11.15

90.00 17 56 9 1570.93 10.29 4.92 180.91 t18,11 18 22 20 570,9 2_.99 342.66

9_.00 19 55 28 1186.14 13.48 311.11 t12.ll 11i.15 IO 15 |4 189.1 22.64 511.98

tOO.O0 20 39 O 1043.40 tD.2t 326._9 llD.I2 111.11 t9 5e le 45.4 20,gg 304,02

!10.00 20 49 3l 1012.11 4.89 320.SO 17?.ll 113.84 21 6 El 12,1 18,1t 300.07

D)FF[REHTIAL CORRECTION5 M|O'COUR|E [Y_¢UT|ON &CCVRACT _|I_ DtTERH|MATION ACCURACY

TOE -.2069 TRA -.4599 TC3 -.728! IAU .1414 let !030,7 IM 789,? IG) 910,1 87 20.9 eR 31.2 18 21.3

ROE -.3540 iRA .0923 RE3 -,4142 FAU .21324 tRY ,]!16 RR7 ,lit) RTF ,_,90 CRT ,7411 CRI -,9?ET (97 *.7999

FOE -.8957 FRA -,0302 7¢-14.741R lip I?l IGi I!11.) Rll .2t14 R|$ .1117 LIA 41,2 NIl 1_,3 Ill 3,5

_0[ .4352 DR& .4081 |C3 .1?44 FeP 1517 |01 IDII,5 $02 991,9 THA ID.17 ELI 35,5 EL2 12.2 ALF 59,31

LAUNCH DATE JUN 12 197t FLIGHT TIN[ $$6.DD ARR|VAL D&T[ NOV 17 1971

HELIOCENTRIC CONIC DI61_N¢[ 370,447

RL 151,91 LAL .00 LOt. 260.40 VL _2,073 eAL 4.34 AZL 61,0? NCA 111.51 141A

R_ 211.60 LAP -,94 LOP 1t.91 YP 13,146 SAP 7.30 kZP 19.49 TAL 27.46 TAP

RC 124.177 GL -9.74 GP "?.96 ZAL 10.41 2AP 115.14 [TI 185,41 2A[ |57.25 EYE

PLAMETOCENTR1C CON|C

C3 12.37? VHL 3,511 DLA -27.05 AAL $15,$1 lAD 1639,2 ¥[L 1|,$06 PTH 6,$i VNP

LMCH AZMTH LNCM TIME L-| TIRE INJ LAT

SO.OD 12 52 34 2401o97 -$,75

6D.OD 14 8 51 2214.06 -,74

?0.00 15 48 IQ 1972,06 4.63

80.00 17 $2 14 1583,67 9.66

90.00 19 48 52 1207.55 12.80

100.00 20 35 6 1058.15 9.66

110.00 20 4? 39 1018.88 4.13

DIFFERENT|AL CCRRECTION$

TDE ".2159 TRA -,4613 TC3 -.8691 IAU ole76

ROE ".37g$ RRA .0920 RC3 -.5191 PAU .t1978

FOE -.9019 FRA -.0236 FC-13.3731 BRP 1132

6DE *4369 ERA .4?04 2C3 1.0129 PeP 157_

[ARTH TO MARl

114,11 [(C .19244 IHC 1,06t2 ¥1 21.328

145.96 ICA 169,15 APO 220,23 V2 25,929

ItloDI ZAC 92.92 ETC 171.81 LVI *9.62

$,1il OPA -25.62 NAP 319.76 [CC 1.2037

INJ LONG |NJ RT AIC |NJ A|MTH INJ TIME PO CIT T|N |NJ 2 LAT INJ 2 LONG

65.02 194,1? 137.31 13 33 41 1467.0 12.61 49,20

51,35 173.47 130,30 14 41 35 12e4.1 15.16 33,2g

31,93 177.|3 1Z5o88 16 21 2 1?2,1 17.94 11,S$

$,$4 160,?_ 116.32 11 !$ 31 593.7 20,67 343.46

339,42 112.23 115.44 20 8 S9 20?.6 22.19 316,39

327.01 180.71 118.32 20 12 44 $6,1 20.67 304.83

320,85 177,53 123.il 21 4 $5 18.9 17.94 300.46

_ID-COUM6E [XECUT|ON ACCUAACY ¢_llT D2TEIM|NATION ACCURACY

83T tOll,I 16R 737,3 803 943.2 iT 21.7 SR 31.0 65 21.2

RRT .3tl5 RRF .eo2? RTF ,$J72 CRT .?913 Cle -.9791 C&T -.GOLD

$_ 1314. t R23 ,2742 RE3 ,1712 LIA 41.4 _lA 12.) Ill 3.1

301 1130,e $_ eSS,t THA tG.9$ EL1 35,6 EL2 12,2 ALF $7.83



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN |1 1|71

HELIOCENTRIC CGNIC

RL 151,61 LAL ,00

RP !11.87 LAP -.ID

_C 156*431GL "G,$5

_LAHETOCENTRIC CONIC

C3 t2.R3? VHL 3.495

LNCH AZMTH LNCH TIME

50.00 12 52 1

60.00 14 ? 45

70.00 15 46 7

80.00 17 48 19

90,00 19 42 _6

100.00 20 31 11

L10.00 20 45 34

FLIGHT TIN[ 160.00 ARRIVAL DATE NOV It 1971

D|ITANCE 374,641 EARTH TO NARD

LC4. 110,40 YL Sl.0il 6AL 4,30 AZL 91.04 HCA 119.T1 iNk il4°|| ECC ,19115 INC l. O3il Vl 21.31l

LOP 20,12 VP 23.|04 GAP ?.OD AZP 89.48 TAL 27.31 TAP 147,02 RCA I4D,IR APO 21i.9S V2 IS,ill

G? -?.iS ZAL 5O,i8 ZAP 113.15 ET8 IR3,Sg ZA[ 155.35 IT[ 197.94 ZAC 92.81 [TC 2?S.S? LVI -l.lO

DLA -2D.80 RAL 315.75 RAD 0639.2 VEL 11,503 PTH S.55 VHP 3.215 DPA -26.06 RAP 318.98 [CC 1.2014

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO ¢$T TIM INJ 2 LAT INJ 2 LONG

24_.08 -5.DO 8$.15 188.87 137.30 13 33 11 1470.1 12,46 49,34

22M.i2 -.95 S1o76 173.43 130.29 14 45 33 1268.8 14.97 33.52

1979.36 4.35 32.32 177.45 123.91 ID 19 7 979.4 17.60 11,97

1898.84 9.45 6.39 180,54 118.45 18 14 56 596.8 20.33 344.30

1228.29 12.19 340,70 181.96 115.72 20 3 5 228.3 21.75 317.75

1071.31 9.45 327.75 180.54 118.45 20 49 3 71.3 20.33 305.D6

1026.18 4,35 321.24 I??.43 I23.91 21 2 40 26.2 17.69 300.89

_IPPERENTIAL CORRECTION_

T0[ -.2214 TRA -.4593 TC3-1,OOD2 IAU .1885

RD( -.3731 RRA .09D? RC3 ".5378 FAU *22892

FOE -.9267 FRA -.0346 FC-1|,0545 26P 1325

BD[ .4352 BRA .4687 BC3 1.1520 FSP 1599

MID-COURSE

SGT 1158.0

RRT ,4136

6GB 1378.3

SGI 1216.6

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8DR 747.4 SG3 979,3 8T 22.1 8R 30.9 68 21.6

RRP .6261RTF .6496 CRT .7719 END -,9759 CST -.5189

R23 .2529 R13 .7|57 LSA 41.8 MSA 12.5 SSA 3.5

582 047.7 THA 21.23 EL1 36.0 EL2 12.1 ALF 56.67

LAUNCH DATE JUN 12 1971 PLIGHT TIME 162.0D ARRIVAL DATE NOV 21 1971

HELIOCENTRIC CCNIC

RL 151.91LAL .OD

R? 212.14 LAP -.87

RC 128.706 GL -9.33

PLANETOCENTRrC CONIC

C3 12.100 VHL 3.478

LNCH AZNTH LNCH TIME

50.00 12 6l 29

60.00 14 6 39

70.00 15 44 4

8O.OD I? 44 26

90.00 19 36 37

100.00 20 27 17

110.00 20 43 31

DIFFERENTIAL CCRRECTIOND

TOE -.2303 TRA -.4676 TC3-1.18?O BAU ,2|43

RDE -.3691 RRA .0922 RC3 -.5082 FAU .23119

"D[ -.6679 FRA ,DIM PC-I$.S41D 26P 1459

ODE .4383 8RA .4766 BC3 1.3240 FSP 1608

DISTANCE 378.836

LOL 200.40 VL 32.001GAL 4.26 AZL 91.01HCA 120.92 8HA

LOP 21.33 VP 23.061 GAP 6.88 AZP 89.48 TAL 27.12 TAP

GP -8.06 2AL 50.91ZAP 111.13 ET$ 182.92 ZAE 153.39 ETE

EARTH TO MARS

184.49 ECC .19110 INC 1.0129 Vi 29.326

148.04 RCA 149.23 APO 219.74 V2 25.864

196.96 ZAC 92.71 ETC 276.50 LVI -6,7?

DLA -26.54 RAL 315.96 RAO 0639.1 VEL 11.497 PTH 6.55 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

2473.58 -6.98 $5.30 160.70 137.28 13 32 43

2273.65 -1.17 DE.DO 173.41 130.29 14 44 33

1987.21 4.06 32.73 177.36 123.94 16 17 11

1610.49 9.D1 7.16 180.39 118.59 18 11 16

1248.68 11.56 341.89 181.74 115.96 19 57 26

1084.98 9.01 328.32 180.39 118.59 20 45 22

1034.03 4.OD 321.65 177.56 123,94 21 O 45

MID-COURSE EXECUTICN ACCURACY

SGT 1254.9 3GR ?52.3 883 1002,3

RRT .4539 RRF .6421 RTF .8901

$GB 1463.1 R23 .2422 RI3 .7442

SGI 1316.1 882 839.2 THA 20.17

3.169 DPA -26.49 RAP 318.19 ECC 1.1991

TIME PO CST TIM INJ 2 LAT INJ 2 LONG

|473.6 12.28 49.49

1273.7 14.76 33.76

987.2 17.43 12.42

610.5 19.97 345.15

248.7 21.30 319.08

85.0 19.97 306.52

34.0 17,43 301.34

ORBIT DETERMINATION ACCURACY

ST 23.4 3R 30.5 86 20.6

CRT .7840 CR8 -.9748 CST -.SlBS

LSA 41,6 NSA 12.4 8SA 3,6

ELI 56.5 EL2 12.1 ALP 54.46

LAUNCH DATE JUN 12 1971 FL|GMT TIME 184.00 ARRIVAL DATE NOV 23 I571

HELIOCENTRIC C(_ilC

RL 151.51LAL .00 LOt. 200.40 VS.

R? 212.43 LAP -.iS LOP 22.53 VP

RC 160.991 GL -9.14 GP -0.27 ZAL

PLANETOCENTRIC CONIC

C3 11.967 VHL 3.459 DLA "26.25 RAL 310.19 RAD 6639.D VEL

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT IHJ LONG INJ

50.00 12 80 50 2477.47 -D.27

80.00 14 8 33 2276.|2 -1.41

70.00 15 41 59 1991,57 3.74

IO.OO 17 40 52 1D24.50 D.55

90.00 19 30 51 1218.73 10.98

100.00 20 25 24 1095,97 1.55

!10.00 20 41 24 1042.36 3.74

DI PFEREHTIAL CORRECTIONS

TOE *.2410 TRA -.4702 TC3-1.3519 |AU .2581

SOl -.3631 RRA .OS2I RC3 -,S233 FAU .t3S3O

PDE -.l?4l PRA ,0401 FC-IT.0940 ISP 1645

6DE .4390 DRA .4Tg2 Des 1.4928 FIP 1740

DI8TANC[ 383.035 EARTH TO MARS

32.057 GAL 4.22 AZL 90.99 HCA 122.12 SHA 184.41 [CC .19053 INC ,9853 Vl 21.321

23.019 GAP 6.68 AZP 89.46 TAL 26.91 TAP 149.04 RCA 149,28 APO 219.55 V2 25.632

51.15 ZAP 109.12 [TS 182.64 ZAE 151.44 ETE 196.08 ZAC 92.60 ETC 276.31 LVl -8.34

11.491 PTH 6.54 VNP 3.128 DPA -26.93 RAP 317.39 £CC 1.1970

RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

15.46 165.75 157.26 13 52 18 1477.5 12.09 49.65

52.27 175,42 130.28 14 45 32 1279.I 14.55 34.05

33.17 177.31 123.97 16 15 15 995.6 17.14 12.90

7.95 180.26 118.72 18 7 37 624.5 15.60 341.03

343.08 I81.54 116.22 19 52 D 258.7 20.55 320.38

329.31 180.26 !18.72 20 41 43 gg.o 19.60 307.40

322.09 177.31 123.97 29 58 48 42.4 17.14 301.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERH1NATION ACCURACY

SGT 1342,0 SGR ?SO,I 3;3 1029.5 ST 24.2 SR 30.2 S3 20.2

RRT ,4919 RRF *S60S RTF ._70 CRT .7935 CMS ".l?Sl Cil "51227

8GD 1542.4 R23 .2287 R13 ,7?$0 LSA 41.7 NSk 12.4 SSA 3.7

SGI 1407.3 352 631.1 THA 19.66 ELI 36.8 EL2 12.1 ALP 52.16

LAUNCH DATE JUN 12 1971 PLIGHT TIME 168.00 ARRIVAL DATE NOV 25 tiT1

HELIOCENTRIC CONIC DISTANCE 307.235 EARTH TO MARS

RL tSl,ll LAL .00 LOL 110.40 VL 32,053 GAL 4.17 AZL 90,98 HCA 1_3.32 IRA 184.3D ECC ,tROD4 INC .9570 Vl li.328

RP 212.78 LAP -RiO LOP 23.73 VP 22.977 GAR 8.49 AZP 89,47 TAL 26,89 TAP 1SO,D| RCA 149,33 APO 211,40 V2 25.769

RC 153o]12 GL -D.23 _d I -8,4? ZAL $1.42 ZAP 107,11 ET3 182,30 ZAE 149,47 [TE I05.28 ZAC 82.48 ETC 275,13 LVl -?.80

PLANETO¢[NTR|¢ CONIC

¢S 11.131 VML 3,441 DLA "25,D? RAL 518,44 RAD GG39,D ?EL 11.406 PTM 6.53 VHP 3,DSO DPA *27,38 RAP 316.59 [CC 1.1941

LNCH AZHTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TZH INJ 2 LAT INJ 2 LONG

S0.00 12 50 29 2461.76 -6.49 05.05 IG8,83 137.24 13 31 50 1481.8 11.88 49.85

60,00 14 4 ZS 2285,04 "1,87 $2.55 173,45 130,27 14 42 31 1285.0 14o28 34.37

?0.00 15 30 $3 2004,43 3,40 55.63 177,29 124.00 16 13 17 I004.4 16.84 13.41

S0.00 17 36 39 1636.91 D.08 D.75 IDD.16 rID.D4 18 3 58 G38.g ID,22 348,93

90.00 lS 25 17 12D0.60 10.3D 344,21 t81.38 11D,45 19 46 46 286,G 20.59 32t.G5

100.00 20 lg 31 1113.39 D.08 330.12 16D.18 118.84 20 38 5 113.4 1g.22 308.29

110.00 20 39 lS 1051.25 3,40 322.55 177.29 124.DD 20 56 50 51.2 16.04 302.33

OIPP[RENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACT

TD[ -.2553 TRA -.4727 TC3-1,5341 RAU .2643 8GT 1436,g S_q ?88.4 885 1058.0 IT 25.D 6R 29.9 88 19,7

RDE -.3879 RRA .0928 RC3 -.6592 FAU .2412! RRT .5273 RRF .6791 RTP ,7689 CRT .8019 CRS -.9725 CST -.5254

PDE -.8584 FRA .0641 PC-1?.638? RSP 1839 $GB 1628.6 R23 ,2169 R13 .?979 L$A 41.7 NSA 12.S 83A 3.?

DOE .4396 DR4 .4817 DC3 1.0698 PSP 1787 88! 1504,6 SG2 823,1 THA 19.17 EL1 37,1 EL2 12.1 ALF 51.30

1866



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 12 1971 FLIGHT TIM( 168.00 ARRIVAL OATE MOV 27 1971

NEL|OCENTRIC CCNIC

ML 151.91 LAL ,DO

RP 213.01 LAP -.?D

lC 115.$49 GL -8.70

PLANETOCENTRIC CONIC

C3 11.T!4 VML 3.423

LNCH AZMTH L_CM TIME

SO.GO 12 90 O

60.00 14 3 19

7O.OD 15 3? 44

6O.OO 17 32 47

gO,DO 19 19 52

100.00 20 13 39

110.00 20 37 11

DIFFERENTIAL CORRECTION8

TD[ -.2642 TRA -.4750 TC3-1.7192 BAU .2904

ROE -.3519 RRA .0933 RC3 -.6951 FAU .24530

FOE -.8368 FRA .0915 FC-18.1498 BSP 204)

8DE .4400 BRA .4840 BC3 1.8544 FSP 1832

DISTANCE 881,437 EARTH TO MARS

LOL 860.40 VL 38.051 6AL 4.13 AZL 90.93 flEA 1|4.52 8MA 184.32 [CC .18960 IMC .9280 Vt 29.528

LOP 2A.92 VP 22.837 GAP 8.29 AZP 89.47 TAL 28,45 TAP 150,8? RCA IA8,38 APO 219.27 V2 2S,766

GP -8.67 ZAL 51.71ZAP 105.12 ET$ 182.08 ZA[ 147.49 ETE 194.55 ZAC 92,37 ETC 271.95 L¥1 -?.46

DLA -2S.GS RAL 318,7t RAO 6638.9 V[L 11.480 PTM 6.53 VHP 3.08? DPA -27.78 RAP 315.78 ECC 1.1921

L-i TIME |MJ LAT |NJ LONG INJ RT A6¢ |NJ AZNTH INJ TIME PO CST TIM ZNJ 2 LAT iMJ 2 LONG

2488.A3 -8,72 85,84 188.93 137,21 13 31 26 1486.4 11,65 50.05

2291,41 01.95 52.85 173.50 130.28 14 41 31 1291.4 14.01 34.69

2013.80 3.04 34.12 177.28 124.03 16 11 18 1013.8 16.S2 13.95

1653,?1 ?.59 9,58 180.08 118.96 18 0 21 953.7 18.82 347.64

1308.37 9.78 343.35 101.25 I16.67 19 41 41 308.4 19,93 322.92

1128.18 7.59 330.95 180.08 118.98 20 34 27 128.2 18.82 309,21

1060,62 3.04 323.04 177,28 124.03 20 54 31 60.6 IS.52 302.67

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1535.8 SGR 776.8 SO3 1080.3 ST 25.8 SR 29.8 61 19.1

RRT .5597 RRF .6966 RTF .7858 CRT .8092 CRS -.9710 CST -.8264

3GB 1721.1 R23 .2068 R13 .8190 LSA 41.7 NSA 12.5 69A 3.6

861 1607.4 SG2 615.1 THA 18.63 ELI 37.4 EL2 12,0 ALF 49.76

LAUNCH DATE JUN 12 1g71 FLIGHT TIldE 170.00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC

RL 151.91LAL .DO

RP 213.31 LAP -.73

RC 137.991 GL -8.4?

PLANETOC_NTRIC CONIC

C3 11.593 VHL 3.405

LNCH AZHTH LNCH TIME

SO.DO 12 49 32

60.00 14 2 11

70.00 15 35 34

80.00 17 28 56

90.00 19 14 35

100.00 20 11 46

110.00 20 35 !

DIFFERENTIAL CORRECTIONS

TD[ -.;!7_3 TRA -.4767 TC3-1,9104 BAU .3171

ROE -.3457 RRA .0g40 RC3 -.T314 FAU .24958

FOE -.8132 IRA .1218 FC-18.6383 86P 2258

80E .4401 DR^ .4659 BC3 2.0456 F$P 1873

DISTANCE 395.641 EARTH TO MARS

LOL 260.40 VL 32.080 6AL 4.08 AZL 90.90 HCA 125.71 SMA 184.30 ECC .18922 INC .8984 VI 29.328

LOP 26.12 VP 22.69? GAP 6.11 AZP 89.46 TkL 26.18 TAP 151.90 RCA 149.43 APO 219.18 V2 29.732

GP -8.88 ZAL 52.08 ZAP 103. t4 ETS 181.76 ZAE IA5.51 ETE 193.87 ZAC 92.26 ETC 275.7? LVI -?.03

DLA -28,33 RAL 317.00 RAD 6638.9 VEL 11.475 PTH 6.52 VHP 3.027 OPA -28.20 RAP 314.99 ECC 1,1008

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2491.50 -6.97 66.06 169,04 137.18 13 31 3 1491.5 11.40 30.27

2298.23 -2,25 53.18 173.57 130.25 14 40 50 1298.2 13.73 35,04

2023.66 2.67 _4.8A 177._0 124.06 16 g 18 1023.7 16,18 14.51

1668,89 7.09 10.43 180.02 119.08 17 56 45 668.9 18.40 348.78

1328.13 9.17 346.48 181.14 116.87 19 36 44 328.1 19.43 324,17

1143.37 7.09 331.80 180.02 119.08 20 30 51 143.4 18.40 310.14

1070.50 2.67 323.56 177.30 124.06 20 52 51 70,5 16.18 303.43

MID-COURSE EXECUTION ACcuRAcY ORBIT DETERMINATION ACCURACY

9GT I540.1 SGR 785.6 8G3 1103.1 8T 26.8 SR 29.2 88 18.6

RRT .5893 RRF .7136 RTF .8086 CRT .8154 CR$ ".9692 C6T -.6211

SG8 1818.6 R23 .1982 fl13 .8372 LSA 41.7 MSA 12.5 SSA 3.8

SGI 1714.2 SG2 607.3 THA 18.11 ELI 37,6 EL2 11.9 ALF 48.33

LAUNCH BATE JUN 12 1971 FLIGHT TIHE 172.00 ARRIVAL DATE DEC 1 1971

HELIOCENTRIC CONIC

RL 151.91LAL .00

RP 213.61 LAP -.69

RC 140.359 GL -8.22

PLAN(TOCENTRIC CONIC

C3 11.476 VHL 3.388

LNCH AZMTH LNCH TIME

SO.00 12 49 4

60.00 14 I 3

70.00 15 33 23

8O.OO 17 25 5

go. Oo 19 9 25

tOO.DO 20 ? 56

ll0.0O 20 52 49

DIFFERENTIAL CORRECTIONS

TOE -.2795 TRA -.4779 TC3-2.1075 8AU .5442

ROE ".5395 IRA .0944 RC3 ".7880 FAU .25344

FOE -o?DST RRA .1491 F¢-I9,119T 28P 848|

EOE .4398 IRA .48?1 8C3 8.2434 FSP 1900

DISTANCE 399.845 EARTH

4.04 AZL 90.87 HCA 126,90 SMA 184,30 ECC ,16889 INC

TO MARS

LOL 260.40 VL 32.048 GAL ,6671 Vl 29,326

LOP 27.31 VP 22.837 GAP 5.92 AZP 89.48 TAL 25.91 TAP 152.81 RCA 149.49 APO 219.11 V2 25.69?

GP -9.08 ZAL 52,3? ZAP 101.1? ET5 181.48 ZAE 143.54 ETE 193.24 ZAC 92.13 ETC 275.39 LVI -6.58

DLA -24.98 RAL 317.31 MAD 8830.8 VEL 11.470 PTH 9.52 VHP 3.000 DPA "26.62 RAP 314.20 ECC 1.1169

L-i TINE IMJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2496.87 -7.25 66.29 169.18 137.11 13 30 41 1497.0 11.13 5O.SI

2305.51 -2.57 53.53 173.66 130.23 14 39 28 1305.5 13.42 35.41

2034.0_ 2.27 35,18 177.35 124.09 16 7 17 1034.1 15.$2 15.10

1684.46 6.57 11.50 179.99 119.19 1? 53 9 984.5 IT,97 349.73

1347.92 S.56 347.62 181.06 117.06 19 31 53 347.9 18.97 325,42

1158.93 8.57 332,67 179.g9 119.19 20 27 15 15s.g 17.97 111.10

1080.87 2.27 324.10 177.33 124.09 20 50 50 80,9 15.$2 304.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T iT48.5 3GR 795.1 363 1125.4 8T 27.8 3R 28.8 31 18.0

RRT .8174 RflF ,IS03 RTF ,_98 CRT .$209 CR8 0.9879 Ci! -.SZ4P

$68 1920.8 RE5 .1899 R13 .5535 LSA 41.6 MSA 18.4 8SA 3.9

SOl 1825.0 3GE 589.2 THA IT.83 ELI 37.9 EL2 11.9 ALF 48.99

LAUNCH DATE JUN 12 1971 FLIGHT TIME 174.00 ARRIVAL DATE DEC 3 1071

HELIOCENTRIC CONIC

RL 151.91 LAL .DO

NP 213.92 LAP ".88

RC 142,739 GL "7.98

PLAMETOCEMTRIC CONIC

C3 11.361 VML 3.371

LNCH AZMTH LNCH 71ME

50.00 12 48 35

60.00 13 59 53

70,00 15 31 9

80.00 17 21 13

go.o0 19 4 21

100.00 20 4 5

110.00 20 30 35

DIFFERENTIAL CORRECTION8

TOE -.2854 TRA -.47?8 TC3-E.3085 BAU .3715

MDE -.3337 RRA .0949 RCS -.8067 FAU .25737

FDE -.7?38 FRA .1647 FC-19.6118 BSP 2715

608 ,4391 ERA .4671 0C3 2.4460 FSP 1g13

OiSTANCE 404.050 EARTH TO MARS

LOL 260.40 VL 32.030 GAL 3.98 AZL 90.84 HCA 128.09 8MA 184.30 [¢C .18882 INC .8364 Vl 29.323

LOP 28.49 VP 22.819 GAP 5.?4 AZP 89,48 TAL 25,82 TAP 153.70 RCA 14g,54 APO 2ig,07 V2 21.612

GP -g.29 ZAL 52,73 ZAP 99.23 ET8 181.15 ZA[ 14i,56 [TE 192.83 ZAC 92,01 [TC 875,41 LVl -D,15

OLA -24.82 RAL 317.63 RAD 6638.7 V(L 11.465 PTH

Lol TINE INJ LAT INJ LONG INJ RT A$C

2502.88 -7.54 86,54 16g.34 137.12 13 30 18

2313.26 -2.91 53.g0 173,77 130,21 14 38 26

2044.93 1.86 35.75 177,38 124.11 16 5 14

1700.42 6.04 12,18 17g.g7 119.30 17 4g 34

1357.80 Y.g4 348.75 181.01 117.23 19 27 g

1174.8g 6.04 333.55 17g.g7 119.30 20 23 40

1091.75 1.86 324.67 i77,38 124.11 20 48 47

NID-COUR$E EXECUTION ACCURACY

SGT 1855,g SGR 806.3 SG3 1148.2

RRT .6443 RRF *7473 RTF .8475

$GB 2025.2 R23 .1819 R13 ,8686

$61 i938.0 SG2 591,5 THA 17.27

6.51VHP 2.g77 DPA "29.05 RAP 313.42 ECC 1.1870

INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

1502.g 10.84 50,T7

1313.3 13.0g 35.80

1044,9 15.44 15.72

700,4 17.52 350,?0

367.6 18.47 $26._?

174,_ 17.52 312.07

91._ 15.44 SD4.G4

ORBIT OE_ERN]NATION ACCURACY

8T 27.S 8R 28.S 81 17.?

CRT .8256 CRS -.9652 CDT -.6210

LSA 41.; NSA 12.4 S6A 3.9

ELI 38.( EL2 11,8 ALF 45.81
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE JUN || IITI PLIGHT TIN( ]7R,OO ARRIVAL DATE DEC I 1t71

EARTH TO NARI

!t4,|) [CC .ll|3i IHC ,SDA8 VI ll.lll

l$4.Si RCA 140.60 APO 219.05 V2 23.827

|92,$0 ZAC i1.88 ETC 2?5.23 LVl -$.76

H[LIOCEHTRIE CQNIC DISTANCE 40I.ZSS

RL 111.SI LAL .00 LOS. 880.40 YL 31.03| tAL 3,94 AZL 90.80 HCA 129.8T RHA

RP 214,64 LAP -.82 LOP 21.67 VP 12,711 GAP 5,57 AZP 89,48 TAL 26.30 TAP

RC 14S,138 6L -7.iS GP -t,4g ZAL $3.|! ZAP 97.31 [TS 180.83 ZA[ 139.D0 ET[

PLANETOCENTNIC CONIC

C3 11.250 VHL 3.334 DLA -24,64 RAL 31?.tO RAD il3i,T V[L 11.460 PTH I,S| VflP 2.958 DPA -|8,43

LNCH AZMTH LNCH TIME L-i TINE INd LAT INJ LONG INJ RT ASC IHJ AZNTH INJ TIN( PO CRT TIN

50,00 12 41 8 2801,16 -7,13 18,81 169,52 |3T,Ol 13 £D 87 1308,E

SO.GO 13 38 42 2311.48 -3.27 $4.28 173,91 130.19 14 37 23 1321.5

?D,O0 15 28 53 20S8,35 1,42 36,35 177,46 124,13 16 3 g 1056,3

80,DD l? 17 22 |716,8! 8,49 |3,09 179,99 119,39 17 45 39 716,8

go.u0 18 Sg 21 1387.87 7.32 349.89 180.98 117.39 19 22 29 387,8

100,00 20 O 14 1191,68 s,4g 334,48 179.99 11g,39 20 20 5 121.3

110,00 20 28 19 1103,16 1,42 325,26 177,46 124,13 20 46 42 103,2

RAP 312,85 ECC 1,11|1

INJ 2 LAT I#J 2 LON6

10.33 51.04

12.74 36,82

15,04 t6,38

17.85 851,$9

17,96 327.91

17,05 313,06

15.04 305.28

DIFFERENTIAL CORRECTIONS

TOE -.2941TRA -.4812 TC3-2,$292 8AU .4008

ROE -,3249 RRA .0973 RC3 -.6391FAU .29828

FDE -.6984 FRA ,2374 FC-19,8763 DSP 2928

BDE .4382 BRA .4909 8C3 2,6648 FSP 1980

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1985.8 8DR 811.2 883 1157,2 AT 28.6 SR 27.9 88 16.2

RRT ,6639 RRF ,7592 RTF ,8580 CRT ,8288 CRS -.9578 CST -,0052

8GB 2145.1 R23 ,1808 RI3 ,8762 LSA 41.1 NSA 12.5 SSA 4,1

SG1 2064,2 SG2 583.6 THA 16.53 ELI 38.2 EL2 11.? ALF 44.09

LAUNCH OATS JUN 12 1971 FLIGHT T[M£ 178.00 ARRIVAL DATE DEC 7 1971

HELIOCENTRIC CCtd|C

RL 151.91LAL .DO LOL 260,40 VL

RP 214,55 LAP -,58 LOP 30,85 VP

RC 147.535 CA. -7,41GP -g,?O 2AL

PLANETOC[NTRIC CONIC

C3 11.141VHL 3.338

LNCH AZMTH LNCH TIME

SO.O0 12 47 39

60.00 13 57 29

?0,00 15 26 34

80,00 17 13 30

90.00 18 $4 26

tOO,D0 19 56 22

110,00 20 26 1

DIFFERENTIAL CCRRECT|ON8

TOE -.2994 TRA -,4818 TC3-2,7467 BAU ,4294

ROE -.3173 RRA ,0987 RC3 -,6748 FAD ,26014

FDE -,6518 FRA ,2801 FC-20,EI41 BSP 3164

BOE ,4363 BRA ,4918 8C3 2,6826 FSP 2008

DI8TANC[ 412,460 EARTH TO MARS

32,053 GAL 3,88 AZL g0.77 HCA I30,45 8NA 184,36 [EC ,18822 ]HC ,7707 Vl 29,320

22,743 GAP 5,39 AZP 89,50 TAL 24.98 TAP 155,43 RCA 149,66 APO 219,06 V2 25,591

53,52 ZAP 95,41ETS 180,50 ZAE 137,63 ETE 191,58 ZAC 91,74 £TC 275.06 LVI -5.29

DLA -23,84 RAL 318.34 RAD $638,6 VEL 11,453 PTH 6.31VHP 2,$410PA -29.82 RAP 311,91ECC 1,1834

L-I TIRE ZNJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2515.80 -8,19 67,10 169.71 137,03 13 29 35 1515.9 10,19 51,33

2330,19 -3.65 54,71 174.06 130.16 14 36 19 1330.2 12,37 36,65

2068,27 ,97 36,97 177.53 124,14 16 1 3 1068,3 14.62 17.03

1733.60 4.93 14.02 160,02 119.48 1? 42 24 733.6 16.57 352,71

1408,|0 6,68 351,04 160,97 117,54 I9 17 54 488,! 17,43 329,17

1208.07 4,93 335,39 180,02 119,48 20 16 30 208,1 16.57 314,07

1115.08 ,97 325,89 177,55 124,14 20 44 36 115,1 14.62 305.95

MID-COURSE EXECUTION ACCURACY CRB|T DETERNIMATION ACCURACY

SGT 2108.0 SGR 819.8 883 1170,8 8T 29.2 RR 27.4 SS 15,3

RRT ,6846 RRF ,7730 RTF ,8697 CflT ,8314 CRS -,9510 C$T -,7915

8GO 2261,8 R23 ,1771R13 ,8856 LSA 40,8 HSA 12,4 8SA 4,1

SG! 2187.3 362 575.8 THA 16,05 ELI 38,3 EL2 11.6 ALF 42.82

LAUNCH DATE JUN 12 1971 FLIGHT TIME I80.OO ARRIVAL DATE DEC 9 1971

HELIOCENTRIC CON|C DISTANCE 416,66S

RL ISl,Sl LAL ,DO LOL 260,40 VL 82,09R GAL 3,83 AZL 90,74 HCA 131,63 8MA

RP 214.88 LAP -.S5 LOP 38,08 V@ 22.706 GAP 8.22 AZP 89.51 TAL 24.84 TAP

RC 149.988 GL -7.11GP -8,91ZAL 53.94 ZAP 93.54 ETS 160.17 ZAE 135.71ETE

PLANETOCENTRIC CONIC

C3 JI,038 YHL 3,322 DLA -23,42 RAL 816,72 RAD $636,6 VEL II,45I PTH 6,50 VHP

LNCH AZMTH LNCH TIME L-I TINE INJ LAT

SO.GO 12 47 lO 2523.08 "8,55

SO,DO 13 SS 14 2339,39 -4,86

?D.O0 15 24 13 20A0.72 ,49

80.00 17 8 38 1750,82 4,36

90,00 18 48 32 1428.56 R,04

tOO,DO Ii 22 22 1225.29 4,36

110.00 20 23 39 1127.S3 ,45

DIFFERENT IAL CORRECTIONS

TDE -.3034 TRA -.4817 TC3"2.8888 |AU ,4382

ROE -.3095 RRA .1002 RE3 ",3185 FAU ,261|2

FOE -,5993 FRA ,325i FC-2O.SIST i8P 3401

lOS ,4335 6R4 ,4920 6C3 3,1054 FSF 2030

EARTH TO MARS

184.40 ECC .|8800 IMC ,7382 VI 29,328

156.E7 RCA 149,72 APO 219.09 V2 25.254

ISI,Dg ZAC 91.60 ETC 2?4.90 LVl -4,8S

LAUNCH DATE JUN 12 19TI

2,928 DPA -30.21 RAP 311.18 [CC 1.1813

INJ LONG INJ RT ASC INJ A2NTH IN4 TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.40 189,93 136.98 13 29 13 1523.1 9.84 51.64

35.15 174.22 130.13 14 35 13 1339.4 11.98 37.12

57.$2 177.67 124.15 15 58 54 1080.7 14.18 17.73

14.97 180.07 119.57 17 38 48 750.8 18,87 333.74

552.20 180,99 !17.68 19 13 21 428.S 16.89 330.42

338.34 180*07 ItS,ST 20 12 55 225,3 18.07 3IS,It

324.53 177,67 124.15 20 42 2? 127.5 14,16 388.$4

NIO-COUR$E EXECUTION ACCURACY ORBIT OETERMIHATION ACCURACY

$GT 2232.8 3DR 820.5 SG3 1182,$ ST 29.8 SR 26.9 88 14.2

RRT .7040 RRF ,7862 RTF ._,l? CRT .8330 CRS -.9412 (li ".1718

6GB 2_81.4 R23 .|743 RI3 ,$g3Y LSA 40.4 MSA 12.4 884 4,2

5GI 2312.? 362 588.0 THA 13.$1 ELI 38.5 ELI lI,3 ALF 41,41

FLIGHT T|NE 182.00 ARRIVAL DATE DEC 11 1971

HELIOCEMTRI¢ CONIC DIITANCE 120.069

RL 151.91 LAL ,DO LOL 260.40 VL 52,0|0 GAL 3,78 AZL IO.?O HCA 132.80 8HA

RE t15,21 LAP -.$1 LOP 33,80 VP E2,RR9 GAP 5.06 AZP 89,52 TAL 24,29 TAP

RC 182.438 GL -S,SO GP -10.12 ZAL 34,39 ZAP 91,?0 ETS IT9.83 ZA[ 133.?9 ETE

FLANETO¢EHTR|C CONIC

C3 10,$33 VML 3,30Y DLA "It,ST RAL 319,11 RAO 6635,5 VEL |1,448 PTH 6,30 VHP

EARTH TO NARD

184.46 [CC ,!|799 |NC ,TODT Vl 28,328

157.09 RCA |49,78 APO 219.14 V2 2S,Stl

190o62 ZAC 81,45 _TC 2?4,73 LVl -4,44

LNCM AZNTN LNCH TIME L'I TIME INJ LAT

S0.00 12 43 39 E830,?2 -R.53

SO.O0 13 54 57 2349.10 -4,48

70.00 15 21 49 2023,71 -,01

$0,00 17 S 44 1768,50 3o?S

$0.00 IS 44 41 1449.30 3.38

tOD,DU IS 48 38 t£42.$? 3,78

IIQ.O0 20 El 15 1140.|3 ".01

DIFFERENTIAL CCRRECTION6

TDE -,8067 TRA -,4613 TC3-3,1RG_ |AU ,4|?_

RDE -.3Q14 RRA ,1011 RC3 -.R4B4 FAU ,26245

FOE -,$448 IrRA ,S?D4 FC-20,7817 BSP 3645

SOS ,4300 lIRA .4219 DC3 3.3333 F6P 2048

2.917 DPA °30.59 RAP 310.48 [CC 1.1Y99

INJ LONG |NJ RT A3C INJ AZMTH INJ TIME PC) CST TIM INJ 2 LAT IMJ ! LONG

87,73 170.16 136.93 13 28 $0 1530,? g.4s 51.97

SS.62 174,41 130.09 14 34 6 1349.1 11.57 37.60

36,22 177.79 124,15 1S 56 43 I893.7 13.72 18,48

Is.gs 188.14 119.64 17 35 12 ?68.5 13.53 384.79

383.36 181.03 117.81 19 8 51 448.3 16.33 331.$9

337.32 160,14 118.84 20 8 15 243,D 15.35 3tS. tS

327,21 1?7,79 124.15 20 40 16 140,5 13,72 30?,37

MIO-COURSE [XECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 236D,2 DGR 837.3 $63 llll.? 8T 3D.O 8R 28.3 83 18.2

RRT ,7220 RRF ,7898 RT_ ,8883 CRT .8337 CRS -,82?8 CST -,?464

8GB 2504.3 R23 .1?21 RI3 .g008 L6A 3g.g HSA 12.4 SSA 4.3

6G1 2440,8 8G2 §60,2 THA IS,19 ELI 38.2 EL2 11,4 ALF 48,47
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 12 ISTI FLIGHT TIN_ 194.00 ARRIVAL DATE DEC 13 IBTI

HELI(_ENTRIC CONIC

RL 131.91 LAL ,00 LOL 210.40 VL $2,083 GAL

RP 215.54 LAP -.48 LOP 34,37 VP |2,833 GAP

RC 154.g04 GL -9.47 GP -10,33 Z&L 54.aS 2AP

PLANETOCENTRIC CONIC

C3 10.834 VHL 3.291

LNCH AZNTM LNCH TIME

50.00 12 46 T

60.00 13 53 36

70.00 15 19 21

60.00 17 1 48

90,00 18 39 51

100.00 19 44 40

110.00 20 18 48

DIFFERENT |AL CORRECTION8

TOE -.3084 TRA -.4802 TC3-3.4279 BAU .5169

ROE -.2931 RRA .1034 RC3 -,9828 FAU .26305

FDE -.4973 FRA .4145 FC-21,0204 BSP 3888

BDE .4254 BRA .4912 8C3 3,5660 FSP 2058

DIGTkRCE 425.0T$ EAflTH TO MARS

3.?Z AZL 80.66 NCA 133.91 IMA 184.aE ECC ,18794 INC .663f Vt 29.318

4.89 A|P 89,34 TAL 63,6] TAP |ST.60 RCA 146,84 APO 219,20 ¥2 2S.480

89.90 ET| 17S.49 ZAE 131.60 ETE 160.18 ZAC 61.30 [TC 2?4.56 LV] -4.03

OLA -22.51 RAL 319.51 RAO 6638.5 VEL 11.446 PTH 6.49 VHP 2.909 DPA -30,96 RAP 309.61

L'I TINE |NJ LAT INJ LONG IHJ RT A$C INJ AZMTH INJ TIN[ PO CGT TIM INJ 2 LAT

2558.83 -6.33 68.08 170.41 138.87 13 28 28 1538,8 8.08

2359.34 -4.93 $6.11 174.61 t30.05 14 32 56 1359.3 !1.13

2107.26 ".52 39.00 177,94 124.15 15 54 28 1107.3 13.23

I786.85 3.15 18.95 180.23 11g,?1 17 31 35 786.6 15.01

14T0.3e 4.71 354,55 181.09 11T.92 10 4 22 4?0,4 13.?6

1261.11 3.15 338.32 180.23 119.?1 20 5 41 261.1 IS.01

1154.08 -.52 327.92 177.94 124.15 20 38 2 154,1 13.23

MID-COURSE EXECUTION ACCURACY

SGT 2489.8 SGR 846.6 $03 1199.7

RRT .T388 RRF .8113 RTF .8959

306 2629.8 R23 .1704 R13 .9071

$01 2571.I 3G2 552.5 THA 14.80

£CC 1.1783

INJ 2 LONG

52.32

38.1t

19.20

$53.87

332.07

317.23

306.12

_BIT DETERMINATION ACCURACY

8T 30.3 6R 25.7 SS 12.2

CRT .8336 CR8 ".9090 CST ".7128

LSA 39,4 HSA 12.3 38A 4.4

EL1 38.1 £L2 11.3 ALF 39.41

LAUNCH DATE JUN 12 1571 FLIGHT TIN[ 186o00 ARRIVAL DATE DEC 15 1971

HELIOCENTRIC CONIC

RL 151.91 LAL .00 LOL 260.40 VL 32,068 GAL

RP 215.87 LAP -,44 LOP $5.53 VP 22,59T GAP

RC 157.385 GL -6,12 GP -10.55 ZAL 55.35 ZAP

PLANETOC£NTRIC CONIC

C3 10.737 VHL 3.2??

LNCH AZHTH LNCH TIME

50.00 12 45 33

60.00 13 32 13

70.00 15 16 50

60.00 16 ST 50

90.00 16 35 2

100.00 19 40 42

110.00 20 16 16

DIFFERENTIAL CCRRECTION8

TDE -.3086 TRA -.4783 TC3-3.6623 BAU .5458

RDE -.2349 RRA .1048 RC8-1.O2DT FAU .26353

FOE -.4352 FRA .4628 FC-21,2478 BSP 4135

90_ .4200 6RA .4897 BC3 3.80t9 FGP 205T

DISTANCE 429.275 EARTH TO MARS

3.67 AZL 90,63 HCA 135,13 GNA 184o60 [CC ,18793 [NC .6256 Vt 29,329

4.73 AZP 89.56 TAL 23,55 TAP 158.69 RCA 149,91 APO 219.29 V2 25.443

88.13 ET8 179.14 ZAE 130.02 [TE 189.T6 ZAC 91.14 ETC 274.43 LVI -3.62

DLA -22.02 RAL 319.93 RAO 6638.4 VEL 11.438 PTH 6.49 VHP 2,904 DPA -31.33 RAP 309.17

L-| TINY INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT

2547.43 -9.T6 68,45 170.67 136,60 13 28 0 1547.4 8.63

2370.12 -5.40 56.63 174.82 130.00 14 31 43 1370,1 10,67

2121.39 -1.06 39.74 178.10 124.14 15 52 11 1121.4 12.73

1805.28 2.52 IT.ST 180.34 119.76 17 2T 55 805.3 14.44

1491,7T 4.03 355.75 181.17 118.02 18 59 54 491.8 15,1T

1279.75 2.52 339.34 180.34 119.76 20 2 2 279.8 14.44

1168.20 -I.06 326.66 _78.10 $24,14 20 35 44 166,2 12.73

RID-COURSE EXECUTION ACCURACY

SGT 2620.2 Sr._ 857,2 503 1207.2

RRT .T551RRF .6235 RTF .9031

SGB 2758,9 R23 .1688 R13 .9131

$01 2702,5 302 544.9 THA 14,48

ECC 1.1767

INJ 2 LONG

52._9

36.63

19.98

356.9?

334.26

318.33

306.90

(:_BIT DETERMINATION ACCURACY

ST 30.4 GR 25.1 68 11.4

CRT .8328 CR$ -.8960 CGT -.6?A8

LSA 38.9 MSA 12.2 $3A 4.5

ELI 37.8 EL2 11.2 ALF 38.50

LAUNCH DATE JUN 12 1971 FLIGHT TIME 188.00 ARRIVAL DATE DEC 17 1971

HELI OEENTRIC CONIC

RL 151.91 LAL .00

RP 216.21 LAP -.40

RE 159,881 GL -5,78

PLANETOCENTRIC CONIC

C3 10,644 VNL 3.262

LNCN AZHTH LNCH TIME

50.00 12 44 57

60.00 t3 $0 47

?O.O0 I$ 14 14

80.00 16 53 49

90.00 18 30 12

100.00 J9 36 41

110.00 20 13 41

OZFFERENTIAL CORRECTIONS

TDE -.3078 TRA ".4764 TC3-3,9020 BAU .5751

ROE ".2752 RRA .107_ R¢3-1.0136 FAU .2623$

FOE -,3596 FRA .5131 F¢-21.3388 BSP 4383

602 .4126 GRA .4884 $C3 4.0417 FSP 2077

DISTANCE 433.476 EARTH TO MARS

LOL 260.40 VL 32.073 GAL 3,61 AZL 90.59 HCA 136.25 GNA 184.68 ECC .18791 INC .5858 Vt 29.328

LOP 36,70 VP 22.561 GAP 4.56 AZP 89.58 TAL 23.17 TAP 159.46 RCA 149.97 APO 21g.40 V2 25.405

GP -10,77 ZAL 55.86 ZAP 86.40 ET3 178.78 ZAE 128.18 ETE 189.35 ZAC 90,9T ETC 274,29 LVI -3,21

DLA -21.51RAL 320.36 RAD 6638.4 VEL 11.434 PTH 6.48 VHP 2.g01DPA -31.69 RAP 308.56 ECC 1.1752

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C6T T1N INJ 2 LAT IHJ 2 LONG

2556.56 -10.21 68.84 170.95 138.73 13 27 33 1556.6 8.17 53.08

2391.47 -5.90 37.18 175.06 129.94 14 30 28 1381.5 10.10 39.21

2t36.12 -1.63 40,51 178.2g 124.12 15 49 50 1136.1 12.19 20.79

1824.46 |.$7 19.03 180.47 !19.80 17 24 14 824.5 13.86 358.09

1513,60 3.33 3_6.97 181,27 118,10 18 55 25 513.6 14.$8 335.87

1298.93 1.87 340.40 180,47 119.80 19 58 20 298.9 13.86 319,48

1182.94 -1.G3 329.43 178.29 124.12 20 33 24 182.9 t_,t9 309.10

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

$GT 2753.7 $GR 884.5 8G3 1207.1 ST 30.4 8R 24.4 88 10.1

RRT .7882 RRF .9338 RTF ,_J?4 CRT .8299 CR3 -,8352 C81 -.St_l

3GB 2886.2 R23 .1702 RI3 .9165 LSA 38,1MSA 12.2 83A 4.Y

361 2835,7 SG2 137.4 THA 14.07 ELI 37.4 ELI I1.1ALF 37,44

LAUNCH DATE JUN 12 1971 FLIGHT TINE 190.OO ARRIVAL DATE DEC 19 1971

HELIOCENTRIC CONIC DISTANCE 437.875 EARTH TO MAR&

RL 151.$1 LAL +00 LOL 250,40 VL 32,0T6 GAL 3°55 AZL 90.54 NCA 137,45 3MA 184.78 ECC .18601 INC .5445 Vt 29.328

RP 216.5S LAP ".37 LOP 37.85 VP 22,$26 GAP 4.42 kip 89.i0 TAL 22.77 TAP 160.22 RCA 150.04 APO 219.52 V2 25.388

RC 162.390 ft. -5.3t GP -11.00 ZAL 56.35 ZAP 84.71 ETS t78.42 ZA[ 126.35 ET[ 188.97 ZAC g0.79 ETC 274.15 LVI -2.91

P_AHETOCEHTRIC CON|C

¢3 10,536 VHb 3.249 OLA -20.98 RAL 320.80 RAD 6536.3 VEL 11.430 PTN 6.48 VHP 2.900 OPA -31.04 RAP 307.99 ECC !.1737

LNCH AZNTH LNCH TINE L-! TIME ZNJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

60,00 12 44 16 2566.21 "10.69 69.26 171.25 136.64 13 27 4 1566.2 7,69 53.49

60.00 13 49 16 23g3.41 -6.42 5T.78 175,31 129.8? 14 29 10 1393,4 9.66 3g.80

70,00 15 11 34 2151.47 -2,21 41.31 176,48 124.09 15 4? 26 !151.5 11.64 21.83

80,00 16 49 43 1844,19 1,20 20.11 180.61 119,84 17 20 29 844,2 13,25 359.24

90.00 18 25 20 1535.87 2.61 388.22 181.39 115.17 18 50 56 535.9 13.$2 336.90

100.00 19 32 3? 1318,66 1.20 341.48 180,61 119.84 19 54 36 318,7 13.25 320.81

110.00 20 11 1 11g8.2g -2.21 330.23 IT8,48 124.0g 20 30 sg 198.3 11.64 310.54

DIFFERENTIAL CORRECT|ONS NZD-COUR$E EXECUT|ON ACCURACY (_BIT DETERMINATION ACCURACY

TOE -.3046 TRA -.4?34 TC3-4,1441 BAU .6045 $GT 288T,5 6DR 873,6 SG3 1208,5 5T 30.3 SR 23.6 $$ 9.1

RD[ "*2655 RRA .10g8 RC3-1.0896 FAU .26149 RRT .7816 RRF .8444 RTF .9120 CRT .8258 CRS *.7622 CST -.4872

FDE -.280T FRA .56?2 FC-21,4516 BGP 4633 $GB 3016,8 R23 ,1710 R13 .g203 LGA 37.3 NSA 12.1 6SA 4,8

BDE ,4041 BRA .485g BC3 4.2849 FGP 2081 SGI 2969.9 SG2 52g.g THA 13.75 EL1 36.8 EL2 11.0 ALF 36.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN SR S|TI

HELIOCENTRIC CONIC

RL 13|.91LAL

RP 816.91 LAP

RC 164,912 GL

PLANETOCEMTRIC CONIC

C3 10.465 VHL 3.R35

LNCH AZNTH LNCH TIME

50.00 12 43 35

80.00 13 47 41

70.00 15 8 49

80.00 16 45 3?

90.00 18 20 26

100.00 19 28 29

lIO.O0 20 O 13

FLIGHT T|Nt 192,00 ARRIVAL DATE DEC 21 197|

DISTANCE 44|,DT) EARTH TO MARS

.OO LQL ESQ.40 VL 3E.OiS GAL 3.49 AZL 90,50 HCA I$O.DO 8HA 114.81 ECC ,|lllO INC • 1014 VI 21,S£6

-.33 LON 39.01 VP R2,49| GAP 4.27 AZP 89.68 TAL 28.3R TAP 1SO.iT RCA $SOotO APO 216,66 VE RS.S27

-4.9T GP -$1.23 ZAL $8,R3 ZkP 03.05 ITS 1T8.05 ZAE 124.58 [TE 188.59 ZAC 90.80 [TC 2?4.03 LVl -R,42

DLA "EO.42 RAL 321.25 RAD 6R38.3 VEL $1.4ZR PTH 8.4R VHP 2.902 DPA "32.39 RAP 30T.43 EC¢ 1.1722

L-I TIN( INJ LAT INJ LONG INJ RT A$C ]NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT IMJ 2 LONG

2576.43 -11.19 RD.T1 1/1.56 136.SS 13 28 32 1578,4 1,I8 53,93

2405.98 -G,DT 58.38 175.57 129.00 14 _? 47 1408.0 R,IE 40,4|

2167.47 -E.82 42,15 178.69 124.05 15 44 58 $167.5 $1.05 E2.SO

1864.50 .52 21.23 180.78 t19.85 ST 16 42 864.5 12.62 .42

1158.64 1.80 359.49 181.53 118.22 18 46 25 558.8 13.27 338.25

1338.97 .52 342.59 180.78 159.85 19 §0 48 339.0 12.62 321.79

1214.29 -2.82 331.06 178.89 124.05 20 28 30 214.3 11.03 311,41

QI_/ERENT|AL CORRECTIONS

tOE -.3002 TRA -.4700 TC3-4.38R0 BAU .6339

RO_ -.2563 RRA .1118 RC3-1.1269 FAU .28045

rOE -.2160 FRA .6108 FC-21.5448 B8P 4878

BD[ .3947 ERA .4831 8C3 4.5304 FSP 2071

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT 3021.9 8DR 884.5 8G3 IZO9,O 8T 30.0 8R _2,R 88 8.3

RRT .7946 RRF .8550 RTF ,9165 CRT .8210 CR$ -.R719 CST -.3678

SG8 3148.7 R23 ,1716 R13 .9242 LSA 36.4 MSA 12.0 8SA 5.0

861 3103.0 SG2 522.6 THA 13.48 ELI 36.2 EL2 10.9 ALF 35.81

LAUNCH DATE JUN 12 1971 FLIGHT TIM_ 194,00 ARRIVAL DATE DEC 23 18?1

HELIOCENTRIC CGNIC

RL 131.91 LAL .DO LOt. 260.40 VL 32.091 GkL

LOP 40.16 VP 22.437 GAP

;P -11.47 ZAL 57.50 ZAP

DISTANCE 448.089 EARTH TO MARl

3.43 AZL 90.46 HCA 139.76 8NA 184.9R [CC .18R23 INC .4564 Vl 29.328

4.12 AZP 89.65 TAL 21.94 TAP $61.70 RCA 150.17 APO 21R.81 V2 23.288

81.44 ET8 177.67 ZAE 122.80 ETE 188.24 ZAC 90.40 ETC 273.91 LVI -2.03

DLA -19.83 RAL 321.70 RAD 6638.2 VEL |1.423 PTH

RP 217.26 LAP ".30

RE 18?.446 GL -4,35

PLANETOCENTR1C CONIC

C3 10.381 VHL 3.222

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 |2 42 49 2887,24 "||°73 70.18

60.00 15 46 1 2419.17 -7.54 59.00

70.00 15 3 38 2184.15 -3.46 43.02

80.00 16 41 24 1885.46 -.20 22.38

90.00 18 15 29 1581.96 1.13 .79

100.00 19 24 16 1359.93 -.20 343.74

110.00 20 5 24 1230.97 -3.40 33_.94

DIFF[RENTIAL CORRECTIONS

TDE -.2933 TRA -.4659 TC3"4.8336 EAU .6630

ROE -.2459 ERA .1143 RC3-1.1624 FAU .23658

POE -,1335 FRA .6640 FC-21.3624 RSP 3130

60£ .3827 DRA .4797 8C3 4.7771 FSP 2070

6.47 VHP 2.905 DPA -32.74 RAP 308.93 ICE 1.1708

INJ RT ASC INJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

171.88 136.45 ]3 25 57 1587.2 6.64 54.58

173.85 129.71 14 26 21 1419.2 8.35 41.06

t78.92 124.00 13 42 22 1184.2 10.44 23.40

180.96 119.88 17 12 50 885.5 11.96 1.63

181.89 118.28 18 41 58 582.0 12.59 339.63

180.96 159.66 19 46 58 339.9 11.96 322.99

178.92 124.00 20 25 53 231,0 10,44 312,32

HID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCUItACY

SGT 3156.4 8GR 893.9 863 1203.6 8T 29.6 8R 22.1 86 ?.?

RRT .8061 RRF .864S RTF .9897 CRT .8134 CR8 -.5098 CST -.1711

866 3280.3 R23 .1737 RI3 .9268 LSA 35.4 MSA 11.9 SSA S.R

8G! 3239,8 862 315.4 THA 13.20 ELI 33.3 EL2 10.8 ALF 35.07

LAUNCH DATE JUN 12 1971 FLIGHT TIME 196.00 ARRIVAL DATE DEC 23 19Y1

HELIOCENTRIC CONIC

RL 131.91LAL .OO

RP 217.61 LAP -.28

RC |99.992 GL -4,10

PLANETOCENTRIC CONIC

C3 10.300 VHL 3.200

LNCH AZMTH LNCH TIME

SO.O0 12 41 39

90.00 |3 44 16

70.00 13 3 1

80.00 13 3T 6

90.00 18 10 28

100.00 19 Sg 30

!10.00 20 R 27

01FF[R(NTIAL CORRECTIONS

TOE -.ZlAi TEA -.4912 TC3-4,8606 DAU ,RS2O

ROE -.2334 ERA .1189 lC3"t.tgl3 FAU .$5634

FOE ".0638 FRA ,T|44 rC'Rt.3438 DSP 3381

DOE .3194 ERA .4150 BE3 5.0252 FSP 2OR4

Di8TANCE 430.262 EARTH TO MARS

LOL 260.40 VL 32.098 GAb 3.36 AZL 90.41HCA 140.90 SMA 183.10 ECC .18838 INC .4095 Vl 29.320

LOP 41.30 VP 22.422 GAP 3.97 AZP 8g.68 TAL 21.31 TAP 162.42 RCA 130.28 APO 219.97 V2 25.249

9P -11,?I ZAL 88°09 ZAP 79,87 ET8 177.28 ZkE 121.07 ETE 187,89 ZAC 90.20 ETC 273.80 LVZ -1.64

DLA -IS.21RAL 322.17 RAD R830.E VEL 11.419 FTH 6.47 VHP 2.911DPA -33.09 RAP 306.49 ECC 1.169S

L-[ TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIN[ PO CST TIM [NJ 2 LAT INJ 2 LON_

259R.$7 -$2.26 70.88 172.22 138.38 18 23 10 1398.7 8.01 34.87

2433.03 -9.13 39.88 176.14 129.61 I4 24 49 1433.1 7.95 41.74

2801.56 -4,12 43,93 179.17 123.93 15 39 42 1201.6 9,80 24.34

1R07,09 *.93 |3,38 181.16 119.84 tT 8 53 90T.1 11.28 2.87

1603.09 ,36 2,13 181.87 118.28 18 37 14 603.9 11.08 341.03

1361.56 0.93 344.95 181.16 |!9.84 19 42 39 381.6 11.28 324.23

1248.38 -4.12 332.85 179.17 125.93 20 23 13 248.4 9.80 313.26

RIO-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

81T 38RI.O SGR S03.9 805 IRO0.S ST 29.0 IR 21.3 88 T.4

RAT .lIDS RRF .8?30 RTF ,_g2S CRT .8089 CRI -,)017 Cl! .ol$l

8_8 3412.9 R23 .1782 RI3 .0293 LSA 34.3 MSA lI.O IRA 5.4

8,11 33T4.S 802 508.4 THA 12.93 ELI 34.3 EL2 10.7 ALF 34.40

LAUNCH DATE JUH 18 $S71 FLIGHT TIME 198.00 ARRIVAL DATE DEC ST 1971

NELIOEENTRIC CONIC

RL 131.91 LAL .OO

RP 217,97 LAP ",Rt

RC t72.547 GL -3.92

PLANETOEENTRIC CONIC

C3 10.R22 VHL 3,19/

LNCN AZNTH LNCN TIME

80.00 12 41 4

60.00 13 42 24

70.00 14 59 56

60.00 IR 32 41

90.00 18 3 22

100.00 19 15 33

110.00 19 89 _3

DIFFERENT IAL CORRECTION8

TDE ".2738 TEA -.435S TC3-S,12R? IAU .?2|0

ROE -.2245 RRA .1197 RC3-1.2355 FAU .25398

FOE .0297 Iq_A .7658 FC-ZI,SOTR eSP S638

BOE .3539 8RA .4T10 8C3 5.2755 FRP 2055

DISTANCE 484,433 EARTH TO MARl

LOL RIO.40 VL 3l. SOi 6AL 3.30 AZL 80,30 HCA 142.04 IRA 185.22 ECC .$885R INC .3807 Vl 29.32A

LOP 42.44 VP RR.3RD GAP 3.82 AZP 89.72 TAL 21.08 TAP 183.12 SCA 130.30 APO 220.15 V2 23.20R

GP -11.R7 ZAL 56.89 ZAP I'8.33 [T8 176.88 ZAE 119.37 IT[ $8T.SR ZAC 89.97 (TC 2T3.69 LVl -1.2R

DLA -IS.38 RAL 328.84 RAD 8R38_.2 V[L 11.418 PTH S.4? VHP 2.R18 DPA -33.43 RAP 30R.08 [CC 1.1682

L-| TIME |NJ LAT INJ L(_IG INJ R? ADC |NJ AZHTH INJ T|ME PO CRT TIN INJ 2 LAT |NJ 2 LONG

2D10.77 -IR.89 TI,28 172,57 138.21 |3 24 35 1610.8 5.47 $9.3A

8447.R8 -R.TS 80.39 |76.43 129.49 14 23 12 144T.7 T.31 42.41

2R19.?3 -4,D| 44.88 |7g.43 |23.86 15 36 56 1219.7 9.13 23.32

1929.44 "1.60 R4.79 $81.37 $19,81 17 4 51 929.4 10.57 4.14

1630,47 -.44 3.30 182.06 |88.28 18 32 32 630.3 $1.13 342.46

1403.92 "1.69 346,88 181.37 119.81 19 38 57 403,9 10.37 325.38

1286.58 -4.81 333.80 179.43 $23.83 20 20 29 266.5 9.13 314.23

HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 3426.0 8DR 986,0 SG3 $194.8 8T 28.1 8R 20.4 88 ?.6

RRT ,82?3 RRF .$829 RTF ,g231 CRT .7913 CR8 ".0?26 CST .RSR6

SGB $348.! R23 */?g3 R13 ,9314 L8A 33.1MIA Xl,7 88A S.7

861 3510,4 862 501.T THA $2.T2 EL1 33.1 EL2 10.6 ALF 33,83

$870



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN IR 1871

NELIO¢ENTRIC CONIC

RL 151,91 LAL .OO

RP 218.33 LAP -,19

RC 179.114 6L -8.1R

PLANETOCENTRIC CONIC

C3 10,148 VHL 3.186

LNCH A2NTH LNCH TIME

SD.DD IE 40 4

80.00 13 40 26

TO.DO 14 56 44

80.00 16 68 8

90.00 18 O 10

lOO,O0 tR tl 1

110.00 19 86 10

PLIGHT TIN[ 200.00 ARRIVAL DATE DEC 29 tSYl

DISTANCE 458,841 EARTH TO MAR8

LOL 260.40 VL 38,113 6AL S,24 AZL 90.31 HEA 143.10 IRA 188,3S [CC .11878 INC .3082 Vl tO,S28

LOP 43.5R VP 82,384 GAP 3.R8 AZP 89,T| TAL 80.63 TAP IS3.82 RCA 150.SS APO 220.$4 V2 25,16R

6P "12,23 ZAL S8,32 ZAP T6,86 ET8 176,4T ZAE 11T,?O ETE 12?,24 ZAC 8R.74 [TC 2?3.80 LVI -.89

DLA -1?.88 RAL 323.11RAO 6638.t VEL 11,412 PTH E.46 VHP 2.927 DPA -33.78 RAP SOS.TO (CO 1.16TO

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO ¢ST TIM IHJ 2 LAT INJ 2 LONG

2623.56 "13.56 71.78 172,94 136.07 13 23 47 1823.6 4.82 8S.82

24R3.03 °9.44 61.15 176,77 129.36 14 21 29 1463.0 6.64 43.20

2238.71 -5.53 45,66 179,70 123.76 15 34 3 1238.7 8.42 28.33

19|2.S8 °2.4? 66.06 181.60 119.78 17 O 42 952.6 9.82 5.46

|65S.?8 -1.85 4.91 182.28 118,25 18 27 46 855.8 10,38 343.82

1427,08 "E,47 347.43 181.60 1t9.76 19 34 48 467.1 9.88 326.82

1285.32 -5.53 334.80 1?9.70 123.76 20 17 36 285.5 6.42 318.25

DIFFERENT I AL CCRR£CTION6

TOE -.2600 TRA -.4496 TC3"S.S?69 BAU .7497

ROE -.2131RRA .1226 RC3-2.2725 FAU .25113

FOE .1165 FRA .8159 FC-21.4234 BEP 5882

8DE .3362 BRA .4660 BE3 5.5285 FSP 2041

NID-COAJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3560.4 SGR 926.2 SG3 1187.0 ST 27.1 8R 19.5 $8 8.2

RRT .8369 RRF .8915 RTF .9272 CRT .7748 CRS .1501 CST .4912

8GB 3678.9 R2_ .1029 R13 .9531 LEA 31.9 NRA 11.5 SEA 8.0

361 3645.5 SG2 495.1 THA 12.52 ELI 31.7 EL2 10.6 ALF 33.31

LAUNCH DATE JUN 12 1971 FLIGHT TIME 202.00

HELIOCENTRIC CONIC

RL 181.91LAL .DO

RP 218.69 LAP ".15

RC 177.890 GL -2.58

PLANETOCENTRIC CONIC

ARRIVAL DATE DEC 31 1971

DISTANCE 462.827 EARTH TO MARS

LCL 260.40 VL 32.121 GAL 3.17 AZL 90.26 HCA 144.32 SNA 185.49 ECC .18901 INC .2548 Vl 29.388

LOP 44.72 VP 22.32! GAP 3.53 kZP 89.T9 TAL 20.18 TAP 164.50 RCA 150.43 APO 220.55 V2 25.129

GP -12.51 ZAL 59,96 ZAP 75.43 ETS 176.05 ZAE 116.06 ETE 186.92 ZAC 89.49 ETC 273.$1 LVI -.50

C3 10.078 VHL 3.175 DLA "17.16 RAL 323.58 RAD 6638,1 VEL 11.409 PTH

LNCH A2NTH LNCH TIME L-| TIME XNJ LAT

SO.D0 12 38 57 263T.09 -14.18

80.OD 13 38 19 2479.21 -10.|4

70.00 14 53 23 2288.84 -6.28

80.00 16 23 29 1976.$6 -3.28

90.00 17 54 49 1681.88 -2.09

100.00 19 6 21 1451.03 -3.28

110.00 19 52 49 1305.38 -6.28

DIFFERENTIAL CCRRECTION$

TOE -.2438 TRA -.4428 TC3-I,624R BAU .7781

RDE -.2012 RRA .1286 RC3-1.$101 FAU .24798

FDE .2064 FRA .8862 FC-21.3021 BSP 6137

BDE .3181 BRA .4603 BC3 8.7?53 FSP 2029

LAUNCH DATE JUN 12 1971

6.46 VHP 2.937 DPA -34.13 RAP 305.37 ECC 1.1699

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

72.38 173.32 135.91 13 22 54 1637.1 4.15 56.49

61.95 177.11 129.22 14 19 38 1479.2 5.94 43.98

46.93 179.99 123.64 15 31 2 1258.5 7.68 27.39

27,38 181.85 119.69 16 56 25 976.6 9.04 6.81

6.37 182.51 118.21 18 22 51 681.9 9.59 345.43

348.T5 181.85 119.69 19 30 32 451.0 9.04 328.18

335.85 179,99 123,64 20 14 35 305.4 7.68 316.31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3694.3 SGR 938.! SG3 1177.5 ST 25.9 8R 18.5 88 9.4

RRT ,8460 RRF .8997 RTF .9289 CRT .7530 CRS .3297 CST .6378

568 3811.5 R23 .1872 RI3 ,9346 LEA 30.6 MSA 11.3 SEA 6.3

SG1 3780.0 $62 488.9 THA 12.33 EL1 30.1 EL2 10.S ALF 32.86

HELIOCENTRIC CC_IIC

RL 151.91LAL .DO

RP 219.06 LAP -.11

RC 180.275 GL -2.01

PLANETOCENTRIC CONIC

FLIGHT TIME: 204.00 ARRIVAL DATE JAN 2 1972

DI8TANCE 467.009 EARTH TO MARS

LOL 260.40 VL 32.130 6AL 3.10 AZL 90.20 HCA 145.45 RNA 105.63 ECC .18928 INC .1973 Vl 29.326

LOP 45.85 VP 22.287 GAP 3.39 AZP 89.84 TAL 19.72 TAP 165.17 RCA 150.49 APO 220.76 V2 25.088

GP -12.80 ZAL 60.62 ZAP 74.03 ETS 175.62 ZAE 114.46 ETE 186.62 ZAC 89,22 ETC 273.44 LVI -.12

C3 10.012

LNCH AZNTH

50.00

60.00

70.00

80.00

90.00

tOO.DO

110.00

DIFFERENTIAL

TD( -.2283 TEA -°4389

ROE ".1891RRA .128T

FOE .2946 ?RA .8119

8OE .2941 8RA .4S48

LAUNCH DATE JUN IR 1971

HELIOCENTRIC CONIC

RL 151.91 LAL .DO

RP 219.43 LAP -.06

RC 182.871 6L "1.41

PLANETOCENTRIC CONIC

C3 9.951 VHL 3.154

LNCH AZMTH LNCH TIME

SO.DO 12 36 22

80.00 13 33 40

70.00 14 46 11

6O.OD 16 13 38

9D.OO 17 43 41

100.00 18 56 30

110.00 19 45 3T

VHL 3.164 DLA -16.40 RAL 324.06 RAD 8638.0 VEL 11.407 PTH

LNCH TIME L-I TIME INJ LAT

12 37 44 2651.42 -14,88 73,02 173.72 135.73 13 21 55

13 36 4 2496.26 -10.87 62.79 177,46 129,03 14 17 41

14 49 52 2279.50 -7.08 48.03 180.30 123.50 IS 27 52

16 18 39 2001.49 -4,12 28.75 182.11 119.60 16 52 0

17 49 21 1708.87 -2.96 7.88 182,75 118.14 18 17 49

19 1 31 1475.92 -4.12 350.12 182.11 119.60 19 26 7

19 49 19 1328.12 -T.06 339.95 180.30 123.50 20 1t 25

CQRRECTION$ MID-COURSE EXECUTION ACCURACY

TC3-5,8749 BAU .8068 9ST 3829,S $GR 951.8 9G3 1167.9

RC3-1.3498 FAD .|4498 RflT .8548 RRF .8078 RTF ._J08

FC-21.189T 69P 6381 3GB _946.0 R23 ,1916 R13 .9380

RE3 8.02?7 FSP 2009 SG! 3918.3 $62 483.0 THA 12.18

6.46 VHP 2,950 OPA -34.48 RAP 305.08 ECC 1.1648

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

PLIGHT TIME 208,00

DISTANCE 471.189

L04. 280.40 YL 32.139 GAL 3.04 AZL 90.14 HCA 146.58 8Mk

LOP 46.98 VP 22.284 GAP 3.28 AZP 09.88 TAL 19.26 TAP

GP -13.11 EAL 61.30 ZAP 72.68 [TS 175.18 ZAE 112.89 ETE

DIFFERENTIAL CORRECTIONS

TOE ".2035 TRA -.4282 TC3-6.1210 BAU .8SSD

ROE -.1763 RRA .1319 RC3-1.3896 FAU .24126

FOE .3863 FRA .9ST7 FC-20,9907 BSP 6634

BDE .2693 BRA .4481 BC3 6.2767 FEP 1991

1651.4 3.43 87.09

1496.3 5.19 44.80

1279.3 8.90 28.49

1001.S 6.23 8.21

708.9 8.76 348.98

475.9 8.23 329.88

326.1 6.90 317.41

ORBIT DETERMINATION ACCURACY

8T 24.5 8R 17.5 88 10,6

CRT ,7247 CR$ .4547 C8! .7285

LSA 29,3 NSA 11.1 SEA 8.7

ELI 28.2 ELI lO.S ALF 32.46

ARRIVAL DATE JAN 4 1972

EARTH TO MARS

183.77 ECC .19957 INC .1369 Vl 29.320

165.83 RCA 150.56 APO 220.99 V2 25.048

186.32 ZAC 88.93 ETC 2T3.37 LYE .27

DLA -15.61RAL 324.54 RAD 6638.0 VEL !1.404 PTH 6.48 VHP 2.963 DPA -34.84 RAP 304.84 ECC 1.1638

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2666.61 "18.62 73.71 174.13 133.54 IS 20 49 1666.6 2.67 87.72

2514.24 "11.84 63.69 177.83 |22.96 14 15 34 1514.2 4.40 45.67

2301.05 -7.88 49.18 180.62 123.34 15 24 32 1301.1 G.08 29.64

2027.33 -4.98 30.18 182.40 119.48 16 47 25 1027.3 7.38 9.66

1736.81 -3.86 g.44 183.02 118.04 19 12 38 T36.8 7.8g 348.5T

1301.81 -4.g8 381.53 182.40 |18,48 19 21 32 301.8 7.38 331.03

1347.87 -?.88 338.10 180.62 123.34 20 8 S 347.9 8.08 318.56

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3962,3 SGR 965.9 SG3 1156.4 5T 22.8 SR 16.S 88 12.4

RRT ,8629 RRF ,9154 RTF .gs19 CRT .6886 CR$ ,8424 CST .7764

SGB 40T8.5 R23 ,1966 R13 .9371 LEA 27.9 NEA 10.8 98A 7.1

$61 4050.3 SG2 477.3 THA 12.05 ELI 26.2 EL2 10.5 ALF 32.11

1871



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCH DATE JUN ZR 1971

HELIOCENTRIC CCmlC

RL 181.Sl LAL .00

RP tlSoIO LAP ,°04

RE 185.475 GL "*78

PLANETQCENTRIC CONIC

C3 9.694 YNL 3.143

LNCN AENTN LMCH TINS

50.DO IE 34 SR

SO.DO IS $1 $

7O.00 14 42 IS

80.00 13 S Z|

90.00 17 3? 91

100.00 18 51 IT

IJD.DD IS 41 44

FLIGHT YIN( 208.09 ARRIVAL DATE JAN • IlTt

TO NAIl

LOL |e0.40 VL 32.141 SA¢ .O?OS VS ll.]lS

LOP 48.10 VP 2|.22| GAP 3.18 AZP 8R.S4 TAL 19.78 TAP 181.48 NCA |50.62 ASO 821.23 V2 IS.DOT

GP -13.43 ZAL 22.80 ZAP ?1.3| ETI 174.?2 ZA[ 111.31 EYE tt6.03 ZAC 88ot3 [TC Z?3.S! LVI .iS

DLA -|4,TT RAL 323.01RAD 1131.0 V[L 11.401 PIN 1.43 VHP 2.971 SPA -33.21 RAP 304.R3 ECC I.IRIR

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIM INJ I LAT INJ | LONG

IM2.?O "II,40 ?4.44 1?4.35 t35.31 13 12 $3 IRRE.? 1.$6 S•,4D

ES)3.EI -18.45 14,S4 170.11 128.94 14 13 18 1533.1 3.87 4G.SI

2SIS.S? -J.?3 50.40 100.$8 123.13 13 21 1 1323.9 9.22 30.64

20S4,29 -5.89 31.68 182.R9 119,32 11 42 39 1054.3 6.49 11.19

17•9.91 -4.78 11.07 183.30 117.91 18 ? IS ?S$.O 6.90 ]]0.22

1828,7? -5.sg 353.04 102.69 119.32 19 16 46 528.e 9.49 $32,53

1370.89 -l,?3 339.32 180.96 123.15 20 4 33 370.7 3.22 SIS.TS

OIITAKt 471.313

2.17 AZL 80.0? HCA 147.70 IMA

[AITN

I13.22 ICE .liSle IRe

DIFFERENT IAL CORRECTIONS

TDE -.173| TNA -.4207 TCS-R.]R8• lAD .8RS4

ROE -.1631RRA .1352 RC]-1,4511FAU *E37•3

FOE .4784 ERA l.OOOO FC-ED,79ZR BSP 6871

BOG .2423 BRA .4419 iC] 6,527? FSP 199R

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4097,3 $_ 981.1 893 1144.3 ST 21.1 DR 15,4 63 14.3

RRT .8TO7 RRF .9228 RTF .9130 CRT .6323 CRS .5999 CST .7944

SOD 4213.2 R23 .2D21 RI] .938! LSA 26.7 MSk ID.6 SS4 7.5

SOt 4186.6 SG2 472.4 THA 11.94 ELI 23.9 EL2 10.5 ALE 31,94

LAUNCH DATE JUN 12 1971 FLIGHT TIME 210.00 ARRIVAL DATE JAN 8 1972

HELIOCENTRIC CONIC

RL 151.91LAL .DO

RP 220.18 LAP -.00

RC 188.089 GL -.O?

PLANETOCENTRIC CONIC

C3 9.842 VHL 5.157

LNCH AZNTH LNCH TIME

SO.DO 12 35 12

60.00 13 28 13

70.00 14 38 11

80,00 16 2 58

90.OO 17 31 43

tOO,DO 18 45 50

110.00 19 37 $7

DISTANCE 479.538 EARTH TO MARS

LCL 260.40 VL 32.1S? GAL 2.90 AZL 90.01 HCA 148,82 SNA $86,08 ECC ,19022 INC ,GOOD Vt 29,328

L(_ 49.22 VP 22.188 GAP 2,98 AZP 89.99 TAL 18.30 TAP 167.11 RCA tSO.GS APO 221.48 V2 24°996

GP -13,77 ZAL 62.72 ZAP 70.11 ETS 174,24 ZAE 109.85 ETE 185.74 ZAC 80.30 [TC 273.26 LV! 1.04

DLA -13.8R RAL 325.48 RAD 6638.0 VEL 11.399 PTH 6,45 VHP 2.995 SPA -35.59 RAP 304.49 [CC 1.1620

L-I TIME |MJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2699.79 -17.22 7S.23 174.gg 135.07 13 18 12 1699.8 1.00 39.11

2853.27 -13.30 $5,65 178.61 128.40 14 10 51 1553.3 2.69 47,54

2347.84 -9.62 31,6g 181.31 122.93 15 17 18 1347.8 4.31 32.10

2042,43 -6.82 33.24 183.01 119.14 16 37 41 1082.4 3.55 12.72

1F95.95 -5,74 12.77 183.60 117.74 18 1 42 796.0 6,D3 ]51.92

1559.91 -R.82 384,61 183.01 119.14 19 11 47 556.9 3.55 $34.09

1394.6• -9.$2 340.61 181.31 122,93 20 0 32 394.7 4.31 321.02

DIFFERENT IAL CORRECTION8

?DE -.1503 TNA -.4119 TC3-S.DtO4 BAU .8911

RDE -.1490 RRA .IS88 RCS-I.4729 FAD .233RD

FDE .8751 ERA 1.0432 FC-ZO.5479 OSP 712S

9DE .2117 BRA ,4147 BCS 6.7725 FSP 1945

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACct_RACY

SGT 4220.4 $GR 998.2 SG3 1130.4 ST 19.0 SR 14.2 iS 1S.4

RRT .8779 RRF ,9297 RTF .1339 CRT .5535 CRS .6363 CST ,7833

8G8 4344.S R23 .2080 R13 .9389 LSA 25.7 NSA lO,S iRA 7.7

SOt 4319.3 SO2 467.9 THA 11.85 ELI 21.3 ELI 10.6 ALE 30.97

LAONCH DATE JUN 12 1971 FLIGHT TIME 212.00 ARRIVAL OATE JAN tO 1972

HELIOCENTRIC CONIC

RL 151.91LAL *DO

RF 220.5S LAP .03

RC 190.711 GL .IS

PLANETOCENTRIC CONIC

C3 9.703 VML 3o130

LNCH AZNTH LNCH TIME

50.00 12 31 21

10.OO 13 23 tO

70.00 14 33 49

SO.D0 15 57 ll

90.00 17 29 21

tOO,GO IS 40 7

lID*GO 19 33 IS

DIFFERENT IAL CORRECTIONS

TOE -.1113 TRA -.4037 TC3-i.iSDI lAD .ills

ROE ".1343 RRA ,|415 tCS-I.S1YO FAU .lESS4

FOE .8701 ERA 1.D?10 FC-IO.IISS lip T$il

SOt .1791 IRA ,4tit IC3 1.0113 FIP tilT

DISTANCE 483.708 EARTH TO MARS

LOL ESO.4O VL 3R.IR1 GAL 2.83 AZL 89.94 HCA 149.94 8NA 18D.14 ECC .19039 INC .0637 Vt 29.328

LOP 50.34 VP 22.1SR GAP 2.84 AZP 90.06 TAL 17,02 TAP 167.7R tick 150.74 APO 121,73 V2 24.925

GP -14.14 ZAL 13.45 ZAP $8,90 ET$ 173.74 ZAE 108,38 ST[ 185.48 ZAC 87.95 ETC 273.11 LVI 1.45

DLA -12.93 RAL 325.$4 RAD 1837.9 VEL 11.397 PTH 6.45 VHP 3.013 SPA -35.98 RAP 304.39 ECC 1.1612

L-I TIME IMJ LAT INJ LONG INJ RT ARC [NJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT |HI E LONG

2717.94 "II.10 73.07 175.45 134.79 13 IS 30 1717.9 .09 S9,87

2374.49 -|4.E0 96.73 179.03 128.12 14 8 12 1574.5 l.TS 48.55

2373.07 -10.53 33.05 181.68 111.67 IS 13 21 1373.1 3.35 33,43

2111.07 07.7S 34.88 103.34 !!8.91 IS 31 17 1111.9 4.56 14.35

1827.41 °6.73 14,54 183.02 117.83 IT 55 53 887.4 5.03 353.70

1588,34 -7.79 336.15 183.34 118.91 |g B 34 586.3 4.58 335.78

t439,8R -tO.IS 341.97 t81.80 111.BT 19 5S 55 419.9 3.35 382.34

fllD-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4310.1 3GR IOli,e 8G3 lttS,l IT IT,O 3R 13.0 18 IO.l

RRT ,Rill RRF *i384 RTF ._ail CRT .4311 CRI ,ll4l Cll *Y)Sl

|DE 447?.| R25 *2140 RI3 .$397 LSA |4.0 MIA I|.O iIA ?.l

lOS 4433,0 391 433,8 TNA |l,TO ELI 18,S EL2 10.7 ALE ES,IR

FLIGMT TIME 214,00 ARRIVAL DATE JAN 1t ISYE

OISTANCE 487.|Y3 [ARTN TO NARD

LOS. 110,4D VL $t.tT1 SAL 2.YS AZL 8S.AS HCA |$1.09 |NA IIS.AD [CC ,ll09T INC .1311 VI 21.321

LOP St,43 VP Its|t3 SAP I,Yt AZP 90,11 TAL 17.33 TAP t18.38 RCA 150,8| APO 221,D0 VI 24,184

GP °14.SR ZAL S4.EO ZAP ST,?$ ITS 173,E| ZA[ 103.93 [T[ 183,IS ZAC 87.ST ETC ETI.tS L¥! !.83

DLA -II.SD RAL 31R.40 RAD SS37oS VEL 11.313 PTH S,43 VNP 3.032 SPA *39.39 RAP $04.33 [CC t.1909

INJ LONG INJ RT A8¢ |NJ AZNTM |NJ TIME PO CST TIN INJ 2 LAT INJ R LONG

TB,SR 173.92 134,47 13 14 $5 1737,3 -.$8 SO.ST

IY.SS 179.43 t2?.81 14 5 20 t397.0 .77 43.63

$4.49 181,0T 122.38 IS 9 g 1399.7 2.33 34.82

36,62 183.70 118,35 11 28 $8 1142.? 3,$2 16.05

13.41 184.26 117.28 tT 49 48 830.3 3.98 333.34

SS?.90 183.Y0 !18.$5 19 1 4 817.2 3.52 337,42

$43,41 182.07 122,36 19 32 43 446,3 1.33 323.73

MID-COURSE EXECUTION ACCURACY

8ST 44RI.4 SGR 103S.9 SO3 11DD.3

RRT ,D912 RRF *9417 RTF .9333

SO8 4609.6 R23 .2110 R13 .9401

SGI 4383.3 SG2 4RO.B THA 11,?S

LAUNCH DATE JUN IS IS?t

HELIOCENTRIC CONIC

RL 131,11LAL .00

RP 210.93 LAP .0T

RC 193.$41 GL 1.4|

PLANETOCENTRI¢ CONIC

CS S.?$? VHL S.tt4

LNCH AZMTH LMCN TIME L-I TIME |NJ LAT

9D,O0 11 RS 14 E73T.27 "19.08

90.00 13 2R 3 2393.R9 "15.14

?OoDO 14 ER 10 ISIS.S8 -!1.31

IO,OD 15 31 15 214R.73 "8.S0

SO.DO I? 13 41 1930.R9 -7.Y•

IO0.DO 18 $4 7 !•17,20 -I,10

110.00 19 29 31 1446.S0 "11.32

DIFFERENT IAL CORRECT|ORS

TDE -.082S TRA -.3950 T¢S-T.OI•R IAU .D4RR

RD£ -.119t RRA .t48) RCS-I,SR21 FAU .22323

FOE .?6TI FRA 1,117i FC-19,9848 DSP ?NO4

BDE .|430 iRA .4112 8ES 7.2571 FSP 1888

ORDIT DETERMINATION ACCURACY

8T IS.0 8R 11.S 8S 2D.8

CRT .2S59 CR9 .$360 CRT .63??

LSA 24.7 NSA 11.9 SSA 7.2

ELI 15.7 EL2 10.g ALF 23.62
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19711

LAUNCH DATE JUN IR |ST!

NELIOCEMTRIC CONIC

RL t5|.91 LAL .DO

RP _81,3| LAP .10

RC 195.978 GL t.3O

PLANETOCENTRIC CONIC

C3 9.724 VHL 3.118

LNCN AZNTH LNEN TIME

SO.OO 12 IT !

6O,OO 15 IS 32

70,00 14 24 12

80o00 15 44 54

90.00 17 11 45

1DO,DO 16 2? 46

110,D0 19 23 $8

FLISHT TIN( 216.00 ARRIVAL DATE JAN 14 1972

01STANCE 49|.031 EARTH TO NAR8

L04. E60.40 VL 3E.186 GAL 2,68 AZL 89,78 HCA |St,16 8NA Ill. S? ECC ,ISIS? INC .221? Vl 29,320

LOP 5t,Sl VP 22,0Sl GAP 2,16 AZP 90,i0 TAL 16.83 TAP 168,99 RCA 150.86 APO 212.tT VZ 24.84Z

GP -14,94 ZAL 64.96 ZAP 69,$1ET$ 172,68 ZA[ tOS.S4 EYE 184.90 ZAC 97.18 ETC 2TS,IS LVI 2.26

DLA "lO.SI RAL 3N6,84 RAO 9937,9 V[L 11,394 PTM E,4S VNP 3.053 DPA oil,ON NAP $04.3N [CC 1.1600

L'I TIN[ ItJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ N LAT INJ N LONG

N787,66 -tO,DO 7?.95 176,4| 134,1N 13 IN 59 1757.S -I.9N $1.54

NSNO,88 "16.16 I9.1N IT9.gN IN?.45 14 2 IN 19N0.9 -.N9 50,77

N4N?,8D "tN.S4 S_.D3 182.46 tEN,D3 13 4 40 1427.6 1.N6 36.29

2171,17 -9.86 38.45 184.08 118.33 |6 NI 9 1175.2 N.43 17,84

1SS4o?6 -9,63 18.3? 184,6N 116.97 17 43 24 $94.8 2.88 357,47

1149.64 "g. SS 359.82 184.08 116.3_ 26 55 16 $49.6 2.43 $39.21

1474.62 "IN.S4 344,95 19N.48 122.03 19 48 13 474,6 1.26 325,20

DIFFERENTIAL CCRRECTIONS

TOE -.0419 TRA -.3864 TCS'?.S167 tAD .9739

ROE -,1026 RRA .1502 RC3-I.SDS6 FAU ,2N0?4

FDE .8687 FRA |.1500 FC-19,65|8 DiP 7851

GOt .1108 ERA .4146 BCS 7.4915 FSP ISSO

LAUNCH DATE JUN 12 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

30T 4620,8 $GR 1059.8 SG3 1084.0 ST 13.4 SR 1D.4 SS 23,2

RRT ,Sg?Z RRF .9486 RTF .9355 CRT ,0062 CRS ,6407 CST .4508

SGB 4740.6 R25 .2278 R13 ,9406 LSA 25,! MSA 12.5 8SA 6,5

SGI 4718.4 SGN 457.9 THA 11,73 ELI 13.4 EL2 10.4 ALF .70

FLIGHT TIME 218.00 ARRIVAL DATE JAN 16 1972

DISTANCE 496.193 EARTH TO MARS

RL 151.91LAL *DO

RP 221.69 LAP .14

RC 195.621 GL 3.21

PLANETOCENTRIC CONIC

C3 9,700 VHL S.114

LNCH AZNTH LNCH TIME

SO,DO 12 24 28

60.00 IS 14 41

70.00 14 18 53

80,00 15 38 10

90,00 17 4 27

100.00 18 21 2

110.00 19 18 19

LOL N6O.AO VL SN.|96 GAL N.61 AZL 89.69 HCA 153.26 SNA 186.74 ECC .19180 INC .3099 V! 29,328

LOP 53.65 VP 22.059 GAP 2.44 AZP 9O.N8 TAL 16,34 TAP 169.60 RCA 150.92 APO N22.56 V2 24.801

GP -15.59 ZAL 63.77 ZAP 65.53 ITS 172.1! ZA( 104.17 ETE 184.65 ZAC 86.72 ETC 273.14 LVi 2.73

DLA -9.?9 RAL 327.27 RAD 6637.9 VEL 11.593 PTH 6.45 VHP 3.075 DPA -37.27 RAP 304.35 ECC 1.1596

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2779.86 -21.04 79,01 176.9N 133.71 15 10 48 1779.9 -3.02 62,46

2645.30 -17,18 T0,43 150.39 IN7.03 15 58 45 1646.3 -1.41 51,g8

2457,58 -13.61 57.68 182,92 INI.63 14 59 50 1457.6 .12 37.84

2209.36 -10.96 40.39 184.48 117.95 IS 15 0 1205.4 1.27 19.72

1951,00 -S,95 20.46 185.00 116,61 17 36 35 931.0 1.71 359.50

1683.83 -10.$6 1.76 184.48 117,95 18 49 S 683.8 1,27 341.09

1504.40 "13.61 546.59 152.92 1NI.$3 19 43 24 504,4 .12 326.76

DIFFERENTIAL CORRECTION6

TDE .OD38 TRA -.$771 TC3"7.5397 BAU 1.0010

ROE -.OS50 RRA ,1547 RC3-1.6564 FAU .21603

FDE ,9722 FRA 1.1845 FC-19,2505 BSP 8095

BDE ,0851 8RA ,4076 DC3 7,7195 FSP ISS2

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4748,9 SGR IDBN,S SG3 1066.4 ST 12,7 SR 9.1 SS 25.6

RRT ,9026 RRF .9§41 RTF ,gsso CRT -,3N60 CRS .5992 CST .1561

SGB 4870.7 R25 .2355 R15 .9408 LSA 26.5 MSA 13.3 SlA 5.?

SG! 4849.3 SG2 456.4 THA 11.73 ELI 13.3 EL2 8.2 ALF 158,23

LAUNCH DATE JUN 12 1971 FLIGHT TIME 220.00 ARRIVAL DATE JAN 18 19?2

HELI(_ENTRIC CONIC DISTANCE 500.347 EARTH TO MARS

RL 151.91 LAL .00

RP 222.07 LAP .1?

RC 201.270 GL 4.19

PLANETOCENTRIC CONIC

C3 9.685 VHL S.112

LNCH AZNTH LNCH TIN(

50,00 12 21 38

60.00 13 10 30

70,00 14 15 g

8O,OO 15 31 O

gO.DO 16 56 58

100.00 18 13 52

110,00 19 12 56

LOL 260.40 VL 3N.ZO6 GAL N.53 AZL 89.60 HCA 154.36 SHA 186.91 ECC .19224 INC .4045

LOP 54,76 VP 22.027 GAP N.31 kIP 90.36 TAL 15.83 TAP 170.19 RCA 150,98 APO 222.85

GP -15.$T ZAL $6,57 NAP 64.50 ETS 171,51 ZAE 102,82 ETE t84.55 ZAC 86.24 ETC 273.15

DLA -8.61 RAL 327,68 RAD $637.9 VEL 11.3g2 PTH S.44 VHP 3.099 DPA -37,75 RAP 304.44

L-I TIME INJ LAT |NJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO CST TEN INJ 2 LAT

2803.40 -22,14 80,17 177.46 133.25 15 8 N1 1803.4 -4.20

2673.42 -18,29 71.89 180.89 126.56 13 55 4 1673,4 -2.60

2489.21 -14,73 59.44 183.58 121,17 14 54 36 IA8g,2 -1,09

2245,5I -12,10 42.46 184.90 117.50 16 8 26 1245.5 ,05

1959.24 -|I.ID 22.$7 185.42 116.18 i7 29 27 969.2 .48

1719.98 -12.19 3,83 18A,90 117.50 18 42 32 720.0 .05

1556.03 -14,73 348,36 183,36 121.17 19 38 12 536.0 -t.og

Vt 29.328

V2 24,759

LVI 3,tg

(CC 1.1594

[NJ 2 LONG

65.44

55.28

59.49

21.70

!.65

545.07

528,4!

DIFFERENTIAL CCRR[CTIONS

TD£ *0549 TRA -.$690 TC3"7.7563 6AU |.D283

ROE -,0661 RRA ,1589 RC3-1.7058 FAU .NtiN?

FOE 1.0781 FRA 1,2ogs FC-18.8851 BSP 8341

BDE .0659 ERA ,4018 0C3 7.9419 FSP 1800

LAUNCH DATE JUN 12 1971

HELIOCENTRIc CONIC

RL 151.91LAL .DO

RP 222.46 LAP .21

RC 205.922 GL 5.24

PLANETOCENTRIC CONIC

C5 9.680 VHL 3.111

LNCH AZHTH LNCH TIME

50.00 12 16 2T

60.00 15 5 55

70,DO 14 S 58

60.00 15 25 20

go*DO 16 48 18

100.00 18 6 11

110.00 lg G 24

DIFFERENTIAL CORRECTIONS

TOE *1099 TRA ",3626 TC3"7.9666 BAU 1.0558

ROE -.0464 RRA .1631 RC3-1,?595 FAU .2064N

FOE 1,1784 FRA 1,2298 FC-18,4614 BSP 8567

BDE ,1193 ERA .3977 BCS 8.1586 FSP 1762

MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4877.N SGR l|09,4 SG3 1048.2 ST 13_6 SR 7.7 SS 28.5

RRT .5979 RRF *$593 RTF ._963 CRT -,621T eel .$ZOl C|T -.!947

369 5001.8 R23 ,2428 RI5 ,9410 LSA 28.9 MSA 13.9 5SA 4,9

SG! 4961,1SG2 455.3 THA II,?7 ELI 14.6 EL2 5.6 ALF 156.95

FLIGHT TIME 222.00 ARRIVAL DATE JAN 20 1972

DISTANCE 504.4g6 EARTH TO MARS

LOL 260.40 VL 3N.2|T GAL 2.46 AZL 69.49 HCA 155.46 SMA 187.09 [CC ,19270 INC .5056 Yl 25.328

LOP 53.66 VP 21.SS6 GAP 2.18 AZP 90,45 TAL 15,35 TAP |?0.?8 RCA 151.04 APO 2N3.14 V2 24.717

GP -16.39 ZAL 67.49 ZAP 63.52 (TS 1TO.ST ZAE lOl.5| ETE 164.0? ZAC $5,75 ETC 275.12 LVl 3,68

DLA -7.34 RAL 528.07 RAD 6657.9 VEL 11.39N PTH S.44 VHP 5.125 OPA -38,26 RAP 304.58 ECC 1,1595

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ Z LAT INJ 2 LONG

28N6,6_ -23.31 61.42 176.05 I32.73 13 5 56 1S28,T -5.47 64.51

2702.42 -19.46 73.43 181.43 126.02 13 50 57 1702.4 -5,87 54.67

2522,$1 -15.91 $1.34 183.87 120.63 14 49 1 1522.9 -2.37 41.25

2283.66 -13.SD 44.16 155.36 116,98 16 1 N3 1283.g -1.MS 23.81

2009,72 -IN.31 25.03 185.86 115,65 17 2! 4? 10D9.7 -,62 3.69

1738.33 -13.30 6,05 185,56 /16,95 18 35 SO 758.3 -1.25 $45.17

1569.?3 -15,91 $50.20 185.87 tND.63 1g 52 54 SSg.T -N.ST 350.17

NIO-COURSE EXECUTION ACCURACY CABIT OETERMINATION ACCURACY

$GT 5006.8 SGR 1139.N SG3 |029.2 ST 16.! SR S.4 55 SI.t

RRT .g_28 RRF .g$4E RTF .9364 CRT -,?400 CR9 .S?S4 CST -.4?45

SGB 5134.8 R23 ,NSD4 RI3 ,9413 LSA 5N,4 NSA 14.2 SSA 4,1

$61 5114,5 SG2 495.6 THA 11,85 ELI IS.9 ELM 4.1ALF 15N.41
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LAUNCH DATE JUN IE IUTI

HELIOCENTRIC CG_II¢

;_L 151,62 LAL .00 LOL 26D.40 VL

R@ 622,84 LAP ,25 LOP 5q.95 VP 21,664 GAP 2,05 AZP 9U.ST TAL 1d,82 TAP |71,57 R(A 151_D6 APO |15o45 VZ 14,6Ti

_C 206.578 _L i,Sg 6P -16.95 ZAL 68.25 ZAP 6_,59 ET$ 170,20 ZAE 200,23 ETE 183.78 ZAC 85ol6 ETC 273.25 LVl 4,20

eLA_£TOCE_TRIC C_|C

C_ 6.657 VHL 3,_12 DLA -5,99 RAL 3_8.4_ _AD 6637.R V[L 1_.592 PTH 4,44 VHP _o152 DPA "_8,BO RAP 304,75 ECC 1,15D4

L_CH AZ_TH LNCJ) TIME L-| TIME INJ LAT |NJ LO_ |NJ RT ASC |Ha AZNTH IHJ TI_E PO CIT TIN INJ 2 LAT |NJ 2 LONG

50_oe 12 14 53 26_5_3 -2_,56 62.80 17B16_ 132.12 25 2 29 1855.8 -6.B3 65.65

_O.OD 13 D 52 2733,_3 -20,69 75,|5 161,99 t25,39 13 46 26 1735,5 -5,24 56,16

70,00 14 0 15 2553,92 -17.15 65,40 184,_0 129.00 14 42 64 1558,9 -5.75 43,13

80.DD 25 15 4 2324.70 -14.54 47.0? 1_5,85 116.37 15 5_ 49 1324,7 -2.63 26.05

_o.DO 16 39 _ 2952,76 -13,56 27,57 186,35 115.05 17 13 34 1052.8 -2,21 6.29

100,00 _T _;' _ 1799,16 -14,54 8,44 ;65.65 116,37 18 27 55 799,2 -2,63 347,42

110.00 18 59 42 160§,74 -17.15 352.31 184.40 120.00 19 26 27 605.7 -3.75 352.05

PLIGHT 71_ 224,00 ARRIVAL DATE JAN II lift

OZ_TAMCE 508,642 _ARTH TO NAil

32,227 _AL _,58 AZL 09,36 HCA 15_,55 6HA 107,2? (CC *|931_ INC .6156 V! 29°$26

_DE .I735 TRA -.35S6 TC3-8._629 BAU 1,0829

ROE --,0242 RRA ,1680 RC3-.1,6131FAU ,20128

FOE _.2694 FRA 1o2500 FC-17.S_79 86P 6896

BDE ,1T51 ERA .3933 BE3 8.3618 FSP 17_9

M|D-C_UR_E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

_GT 5133.7 $GR 1171,_ $G3 1008,9 ST _0.3 $R 5,4 66 34,0

RRT ,9171 RRF .9696 RTF ,9363 CRT -_6231 CRS .1064 ¢6T *,6646

SGB 5265,7 R23 ,2585 613 .9422 LSA 37.1 NSA 14,4 SSA 5.3

961 5243,6 $G_ 457,0 THA 11,91 ELI 20,6 EL2 4.2 ALF 170,09

LAL,;_CH DATE JUN 12 1971 FLIGHT TIME _6.00 ARRIVAL DATE JAN 24 1971

HELIOCENTRIC CONIC

RL 151.91LAL .00

RP 223,23 LAP ,28

RC 209.256 GL 7,63

PLANETOCENTRIC CONIC

C3 9.709 VHL 3,116

LNCH AZNTH LNCH TIME

30.00 12 IO 53

_O.OO _2 55 19

70.00 _3 52 56

80.00 15 6 8

90.00 16 29 45

|DD.DO I7 49 0

rID.DO 18 52 23

DIFFERENTZAL CGtRECTION$

TDE .2436 TRA -_3500 TC5-6.3433 BAU 1.1096

ROE -.0003 RR_ _1728 R(3-1,B686 FAU .19601

FOE 1.3970 FRA 1.2650 FC-17.4774 _SP 9045

DOE .2436 BRA .3903 BE3 8.5_00 F_P 1_91

DISTANCE 512,782 EARTH TO MARS

LOt. 260,40 VL _2o256 GAL 2.3_ AZL 69o26 HCA 157.6d SHA 187,45 ECC .19368 INC ,7369 V| 29,326

LOP 38.04 VP _2.9_3 GAP 1.92 AZP 90.68 TAL _4.30 TAP 171,94 RCA 151.15 APO 223.76 V2 24.633

GP -17.56 ZAL 69,12 ZAP 61.71 ETS 169.49 ZAE 98.98 ETE 183,49 ZAC 84°55 2TC 273.14 LVI 4.76

DLA -4.55 RAL 3_8,77 RAD 6637,9 VEL 11o593 PTIt 6.45 VHP 5.18I DPA -39.39 RAP 305.01 ECC 1.1595

L--1 TIHE INJ LAT INJ LONG INJ RT A_C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2685.15 -25.69 84,53 179.27 _.4_ 1_ 58 _9 2685,1 -8,29 66,60

2767.00 -22°00 77.02 182.60 124,66 15 41 26 1767.0 -6.70 57.78

2597_55 -18._5 65,64 184,96 119,20 14 36 14 1597,5 -5,21 45.26

_68,37 -15,85 49.6_ |66.38 115,64 15 45 3T 1366.4 -4,11 IB,43

_098.70 -14.87 30.31 186.85 114.33 17 4 42 1098.T "5.69 6.86

1842._4 "15,85 _1,D3 196.3B ]_5.64 18 Z9 43 842.B -4.11 349.82

1644.37 -18.45 534°55 164.9E 119.26 19 19 47 644,4 -5.21 334,08

H_D.-COURSE EXECU_OH ACCURACY CRB]T DETERMINATION ACCURACY

$_T 5_58.5 _GR 120_=_ $G3 987_6 ST 25.6 06 5.1 69 36.9

RRT ,92]Z RRF .9727 RTF ,9363 CRY -,2578 CR$ -.2786 CST -,?T_O

SG6 5_95.4 623 .2661 613 .5415 LSA 42.7 MSk 14.6 6SA 2.9

SGt 5375.8 SG2 459.5 THA _2.03 ELI 25.7 EL2 4.9 ALF 17_,90

LAUNCH DATE JUN 12 t9?l FLIGHT TIME 228,09 ARRIVAL DATE JAN 26 1972

HELIOCENTRIC CONIC OlSTANCE 516,919 EARTII TO MAR3

RL 151.91 LAL .OD LOL _6_,40 VL 522_49 GAL 2._5 AZt. 89,13 HCA I_8.72 $_A 367,6,i ECC ,I9420 |NC ,6667 VI 29.329

RP 223.62 LAP ,_1 LOP 59,13 VP 21.90_ GAP 1,80 AZP 9_.81TAL 13,79 T_P 172,51RCA 151,20 APO 224,08 V2 24,592

RC Z_1,996 GL 6.99 GP -IB._3 ZAL 70,00 ZAP _,69 ET$ _68.7_ ZAE 97.78 ET£ 163,19 ZAC 83,68 ETC 273,16 LVI S,35

PLANETOCENTRIC CONIC

C3 9,749 VHL 3,122 _LA

LNCH A2HTH LNCII TIRE L-I TIME INJ LAT _NJ LONG INJ RY ASC l_J AZNTH INJ YINE

50.00 12 6 24 2916_99 -27_51 86.02 179.97 130_60 12 55 D

60.00 12 49 9 2603.16 -23.38 79.07 185.26 123.81 15 55 52

TO,DO 13 44 55 2659,15 -19_82 08.09 185,58 118.40 l_ 28 55

80.00 14 5_ 25 2415,27 -17.21 _2.48 186.95 114.7_ 15 :_6 41

90.00 16 16 t6 2147,D9 -16.23 53_26 187.41 113._6 16 55 4

100.09 _T 59 _$ 1669,74 -17.21 15,_ 106,95 |l_.78 18 10 47

110.00 18 44 22 1685.97 -19.82 357.0_ 1_8 118,40 19 12 28

DIFFERENTIAL CC_IRECTION3 HID-COURSE EXECUF_O_ _CCUR_CY

TOE .3215 TRA -,5455 TC3-B,SIOO 6AU 1.1372 SGT 5_84,_ _GR 1_47.5 $G3 9_5,5

ROE ,0_57 RRA °17_5 EC_'.1,6262 VAU .19061 RRT .92_9 RRF ,9Y6_ RTF ._661

rOE 1.507D FRA 1.2T13 FC'-16.9270 BSP 9270 $68 _$27.1 R23 ,2759 R15 ,9412

6DE .3225 8RA .3693 2C3 6.7253 FSP |649 6GI 5507.6 3G2 46_,6 TNA 12._8

-3.DO RAL 529,07 RAD _637.9 VEL 11.393 PfH 6.45 VHP 5=21_ DPA "40.02 _AP 505.31 ECC 1.2604

PO CST TIN INJ 2 LAT INJ 2 LONG

1916.9 -9,e7 65.26

1805,2 -8.27 59,54

1639.2 "6.76 47.36

141_.3 -5.66 SI.O5

1148o0 -S.26 11.65

889.7 "5,69 353.42

686.0 "6,78 556,t?

ORBIT DETERMINATION ACCURACY

8T 32,0 S_ 5,1 61 59.6

CRT ,2011 CRI ",45i5 CiY -.8424

LSA 49.2 NSA 14,6 $|A 2,4

ELI 32.0 EL2 5.6 ALF 2.13

LAUNCH DATE JUN i_ 1971 F|.IGHT TINE 230,00 ARR|VAL DATE JAN 211 I972

HELIOCENTRIC CONIC

RL 151.91 t.AL

RP 224.01 LAP ._5 LOP

RC 214°$58 GL 10,47 GP

PLANETOCENTRIC CONIC

C3 9,006 VHL 3,252 DLA -1,32 RAL 5_9,35 RAD 6637,9 VEL 11.398 PTH 6.45 VHP 3,246 DPA "40,71 RAP 305,67 ECC 1,2614

LNCH AZMTH LNCH YIM( L-! TIME |NJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

50.00 I2 1 19 2951.39 -26.02 07.91 _80.75 ]29_65 12 50 30 1951.4 -11.58 69.76

_O.OO 12 42 18 2842.37 -24.85 81._5 163,99 12_.81 13 29 AO t842.4 -9.97 61.46

?O.O0 13 _6 5 2604.17 -_!,25 70,79 166.26 t17,59 14 2D 50 1684.2 -8.47 49.75

80.00 14 45 48 2465.91 -16363 55,57 187.59 115,77 15 26 54 1465.9 -7.56 33.87

90.00 I6 7 51 2_01.I6 -I?.64 36,55 t86,03 I1246 _6 44 _2 1201.2 -6.94 14.63

100.00 17 28 40 1940,38 -16.63 16,95 167.59 115o77 18 1 0 940.4 -7.36 355.23

|10,00 16 35 32 1730.G9 -21,25 _59,71 186.26 117.39 19 4 23 731,0 -8.47 338.67

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

TDE .4093 TRA -.3434 TC3-8,6527 BAU 1.1642 6GT 5_07.4 S(_ 129_ ,6 _G3 941.8 ST 39._ SR 7.3 36 42,9

ROE ,0546 RRA °1832 RC3-1,9849 FAU ,18500 RRT ,9265 RRF .9796 RTF .9359 CRT .5330 CR$ -.6424 COT -.6848

FOE 1,0183 FRA 1,2757 FC-16,3277 85P 9522 SGB 5656.8 623 ,_814 613 .9412 LSA 56.6 NSA 14.7 9SA 2.0

BDE ,412g BRA ,3892 BC3 6.$?75 FSP 1611 8GI 5637,3 $62 469.3 THA 12.37 ELI 39,7 EL2 6.2 ALF 5.81

DISTANCE 5_t,O_D EARTH TO MARS

• 00 LOt. 260.40 VI, 32,260 GAL 2.1_ A_L 88.g9 HCA 1_9,61 SNA 187,$5 ECC .19474 IN¢ 1.0111 Vl 26,328

69.21 VP 21.B71 G_@ 1,67 AZP 90,95 TAL 1_._? TAP 173,07 RCA 151,25 APO 224.40 V2 24.|$9

-ID,96 ZAL TO,6| ZAP _0.13 61'$ 167.91 ZAE g9_57 ET_ 182.89 ZAC 6_,24 ETC 275,19 LVI 6.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH lATE JUN 11 li?l

N|LI(XENTRIC CONIC

RL 151.91 LAL .DO

RP 224.40 LAP .38

RC 217.222 GL IE,O9

PLANETOCENTRIC CON|¢

C5 9.895 VNL 3.146

LNCN AIMTN LNCN TIME

90.00 11 55 33

60.00 12 34 35

1'0.00 13 28 18

80.00 14 34 4

90.00 15 95 17

100.00 17 16 56

LOL 250.40 VL $2.|?I GAL

LOP 81,28 VP EI.840 GAP 1.54 AZP 91.11 TAL IE.75 TAP IT5,63 RCA 1|1.30

GP -I8,TT ZAL 71,84 ZAP |9,43 iTS 167.04 Zk[ 95.48 ET[ 182,5? ZAC 52.52

DLA .48 RAL 320,53 RAD 6638.0 V[L 11,401 PTM 6,45 VHP 3.283 DPA -41.46

L'I TINS INJ LAT 1NJ LONG INJ RT AiC INJ AZNTH INJ TIME PO CIT TIN

2889.03 -30.44 90,04 181.§T 128.51 12 45 22 1989.0

2885,09 -26,40 83.90 184.80 121.65 13 22 45 1885.1

2733.13 -22.75 ?3.60 167.01 116.19 14 I1 51 1733.1

2520.90 -20.10 50.98 188.30 112.56 15 16 5 1520.8

2258.86 -19.11 40.15 188.72 1tl.25 16 32 56 1258.9

1995.37 -20.10 20.35 188.30 112.56 17 50 12 995.4

110.00 18 25 44 1779.94 "22.75

DIFFERENT IAL CORRECTIONS

TOE .5075 TRA -.3443 TC3-8.7736 BAU 1.1917

ROE .0872 RRA .1885 RC3-2.D443 FAU .1?914

FOE 1.7344 FRA 1.2726 FC-15.6739 88P 9755

80E .5150 BRA .3925 BC3 9.0088 FSP 1568

FLIGHT TIM_ 232.00 ARRIVAL DATE JAN 30 tl?!

OIITANCE 525.I?T EARTH TO MARl

2,07 AZL 85,33 MCA 160,86 IRA 188,02 iCE ,19529 INC lollil Vl 28,328

APO tE4.73 VI 84.508

[TC 2?3.23 L¥I 6. T1

RAP $06,10 2CC t. Jill

|MJ Z LAT IiJ ! LONG

*13.43 71.42

-11.80 63.59

-10.28 $2.38

-9.16 34.95

"8.74 17.91

-9.16 358.32

2.T1 187.01 118.19 18 SS 24 ?79.9 -10.28 541.30

MID-COURSE EX£CUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5631.5 8DR 1340.6 SG3 916.8 ST 47.9 8R 9.7 88 46.1

RRT .9312 RRF .9828 RTF .9354 CRT .7233 CR8 -.9319 CiT -.9124

360 5788.9 223 .2892 213 .9409 LSA 65.5 NSA 14.7 88A 1.7

361 5769.2 802 476.9 THA 12.59 ELI 48.4 EL2 6.6 ALF 8.46

LAUNCH DATE JUN 12 1971 FLIGHT TIN£ 234.00

HELIOCENTRIC CONIC

RL 151.91LAL .00

RP 224.79 LAP .42

RC 219,886 GL 13.87

PLANETOCENTRIC CONIC

C3 10.013 VHL 3.164

LNCH AZMTH LNCH TIME

SO.OD 11 49 0

60.00 12 26 0

70.00 13 15 22

80.00 14 21 2

90.00 IS 41 20

100.00 17 3 54

110.D0 18 14 48

ARRIVAL DATE FEB 1 1972

DISTANCE 529.299

LOL 260.40 VL 32.282 GAL 1.99 AZL 88.65 HCA 161.96 SNA 188.21 ECC .19585

LOP 62,36 VP 21.810 GAP 1.41 AZP 91.28 TAL 12,22 TAP 174.18 RCA 151.35

GP -20,66 ZAL 72.80 ZAP 58.80 iTS 166.10 ZAE 94.30 ETE 182.24 ZAC 81.43

DLA 2.44 RAL 329.68 RAD 6638.0 VEL 11.407 PTH 6.46 VHP 3.324 DPA -42.28

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CST TIN

3030.30 -32.16 92.47 182.53 127.16 12 39 30 2030.3

2931.87 -28.04 86.78 185.71 120.22 13 14 52 1931.9

2786.68 -24.32 77.16 187.88 114.75 14 I 49 1786.7

2581.01 -21.62 62.80 189.10 111.11 15 4 3 1581.0

2321.91 -20.61 44.16 189,50 109.80 16 20 2 1321.9

2055.48 -21.62 24.17 189.10 111,11 17 58 10 1055,5

1833.50 -24.32 6.08 187.86 114.79 18 45 22 833.5

EARTH TO MARS

INC 1.3464 Vl 29.328

APO 225.07 V2 24.466

ETC 273.28 LVI ?.48

RAP 306.60 ECC 1.1648

INJ 2 LAT INJ 2 LONG

"15.44 ?3.27

"13.78 65.94

-12.24 55.29

-11.10 40.36

-10.67 21.54

-11.10 1.73

-12.24 344.21

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE .6182 TRA -.3479 TC3-8.8623 8AU 1.2193 SGT 5753.8 8DR 1395.S $63 890.2

RDE .1238 RRA ,1936 RC3-2o1044 FAU .1?310 RRT .9341 RRF ,9854 RTF .9350

FDE 1.8502 FRA 1.26D8 FC-14.9669 68P 998? $00 5920.5 R23 .296! 213 .9408

BDE .6304 BRA .3981 BC3 9.1087 FSP 1521 $61 5900.6 SG2 485.9 THA 12.85

LAUNCH OATE JUN :2 1971 FLIGHT TIME 238.00

HELIOCENTRIC CONIC

RL 151.91 LAL .OO LOL 260.40 VL 32.293 GAL

DISTANCE 539.418

1.91AZL 88.46 HCA 163.03 8MA

ORBIT DETERMINATZON ACCURACY

ST 57.4 SR 12.5 88 49.5

CRT .8258 CR8 ".9695 CST -.9315

LSA 75,2 NSA 14.8 SSA 1.4

ELI 58.3 EL2 ?.0 ALF 10.38

ARRIVAL DATE FEE 3 1972

EARTH TO MARS

188.40 ECC .19644 INC 1.5437 Vl 29.328

RP 225.18 LAP .45 LOP 63.43 VP 21.779 GAP 1.29 AZP 91.48 TAL 11.70 TAP 174.73 RCA 151.39 APO 225.41 V2 24.424

RC 222.551 GL 15.83 GP -21.64 ZAL ?3.77 ZAP _.24 iTS 165.08 ZAE 93.21ETE 181,89 ZAC 80.43 ETC 273.33 LVI 8.34
PLANETOCENTRIC CONIC

C3 10.171 VHL 3.189 DLA 4.55 RAL 329.75 RAD 6638.1VEL 11.415 PTH 6.47 VHP 3.365 DPA -43.19 RAP 307.18 ECC 1.1674

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 11 41 30 3075.76 -34.00 95.25 183.62 125.54 12 32 46 2075.8 -17.64 75.35

60,00 t2 16 14 2983.36 -29,78 00.05 186.74 119.54 13 5 57 1983.4 -15.94 68.59

70,00 13 3 4 2845.61 -29,95 80.9? 188.83 113.03 15 50 29 1845.6 -14,35 58.55

80.00 14 6 25 2647.17 o23.18 67,09 190.01 109.38 t4 SO 32 1647.2 -13.18 44,17

90.00 15 25 42 2391.33 -22.15 48.67 190.39 108.05 16 5 34 1391.3 -12.73 25.59

lO0.OO 16 49 17 2121.64 -23.18 28.46 190.01 109.36 t? 24 39 1121.6 -13.18 5.54

110.00 18 2 50 1892.43 -25.95 9.89 188.8_ 115.03 18 34 2 892.4 -|4.35 547.47

DIFFERENTIAL CORRECTIONS RID-COURSE EXECUTION ACCURACY ORBIT DETERNINAT]ON ACCURACY

TDE .7312 TRA -,36T2 TC3-8.9908 8AU 1.2543 $GT 590t.3 3DR 1488.9 303 868.2 ST 67.0 SR 15.5 89 51.1

ROE .1505 RRA .1918 RC3-2.1835 FAU .IS934 RRT ,9392 RRF ,9980 RTF ,_a84 CRY .8803 CR8 -.9890 C8! -.9439

FOE 1.9162 FRA 1.1898 FC-14,4141 83P 10065 3GB 6081.3 R23 .292T R13 .9441 LSA 84,4 MSA 14.6 3SA 1.2

SOS .7482 iRA .4142 IC3 9.2245 FSP 141T 361 6061.3 362 49|.1THA 13.25 ELI 68.3 EL2 7.1ALF 11.49

LAUNCH DATE JUN 12 1971 FLIGHT TIME 233.00 ARRIVAL DATE FEB 5 1972

HELIOCENTRIC C(:NIC DI3TANCE 537.530 EARTH TO MARS

RL 151.91 LAL .DO LOL 260.40 VL 32.305 GAL !.83 AZL 88.23 NCA 164.09 8NA 188.60 (CC .19783 INC 1.7661 Yl 29.328

RP 225.57 LAP .48 LOP 64.50 VP 21,749 GAP 1.16 AZP gl. TOTAL 11.17 TAP 175.27 RCA 151.44 APO 225.76 V2 24.582

RC 225.217 GL 1?.99 GP -22.74 ZAL 74.77 ZAP 37.78 iTS 163.98 ZAE 92.17 (TE 181.52 ZAC 79.32 ETC 273.40 LVI 9.29
PLANETOCENTMIC CONIC

C3 10.380 VHL 3.222 DLA 8.88 RAL 329.74 RAD 6838.2 VEL 11,422 PTH 6.47 VHP 3.418 DPA -44.19 RAP 307.85 ECC 1.1708

LNCH AZNTH LNCH TIME L-| TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 11 32 53 3126.18 -35.94 98.49 184.91 123.56 12 24 59 2126.2 -20.08 77.73

60.00 12 S 5 3040.47 -31.56 93.82 187,96 116.49 12 SS 46 2040.5 -18.28 71.60

70.00 12 49 5 2911.03 -27.62 85.32 189.95 110.94 13 57 36 1911.0 -16.63 62.25

80.00 13 49 51 2720,?3 "24.?5 71.99 191.09 10T.25 14 35 11 1720,? -15.41 48.49

go.o0 15 7 sg 2468.58 -23.88 53,81 191,40 103.92 13 49 7 1469.6 -14.94 _0.18

I00.00 16 32 43 21g5.21 "24.75 33,38 191.05 107.25 17 9 18 11g5.2 -15,41 9.86

110.00 1? 48 32 lgS7.85 -2?,62 14.24 18g.95 110.g4 18 21 10 95?.8 -16.63 351.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE .8767 TRA -.3769 TC3-8.9528 8AU 1.2807 SGT 6013.6 SGR 1533.2 $63 835.1 ST 7g.1 $R Ig.4 S$ 54.8

ROE .2089 RRA .1983 RC3-2.2418 FAU .16184 RRT .9406 RRF ,9899 RTF ,9366 CRT .g188 CRS -.9934 C6T -.9547

FOE 2.0521FRA 1.1786 FC-13.4984 BiP I0352 SGB 6205.g 223 .3022 R13 .9428 L9A 97.1NSA 14.? $$A 1.0

808 .g012 iRA .4255 BC3 9.2289 FSP 1382 SGI 6185.3 SG2 506.0 THA 13.58 EL1 81.1 EL2 ?.S ALF 12.84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUHCH OAT! JUN II 16T!

HELIO¢EMTIIC CCNI¢

RL 151.61 LAL .DO LOL liD,40 VL |1.311 G&L

RP 223.66 LAP ,$| LOP 15.|S VP l|,T|l GAP

RC 22T,ll] 6L IDo40GP -83,6? lAL ?S,lO lAP

PLAHETOCENTR|C CQNIC

C3 IO.SST VHL 3.264

LNCH AZNTH LNCH TIME

50.00 11 12 53

60,00 il $2 16

?0.00 12 33 ]

80.00 13 30 46

90.00 14 47 36

100.00 16 IS 40

110.00 17 32 29

DIFFERENT IAL CCRRECTIONG

TO( 1.0407 TRA -.3939 TC3-8,8146 IAU 1.306|

RDE .2667 RRA .2034 RC3-1.21_2 FAU ,15424

FOE 2.Ills FRA 1.1495 FC-i8,5302 DIP t0621

BUR 1.0T44 BRA .4434 6C3 9,1843 FlP 1335

FLIGHT TINt 14DoDO AIRIVAL DATE f[I Y II?l

01ITANCE |4|.636 EARTH TO NAil

I,T$ AlL 6?.RI NCA IS|.|| IMA lll,/t ECC .IITil IHC I°Otli V| II.lll

|.03 AZP 11,9§ TAL tO,iS TAP I/S.8D lea tSt,4l APO Ill,it Vl 14,140

17.4l [TI llE.?l 2At 91,16 ET[ |it,S3 ZAC ?8.08 ETC 273,46 LVI tO,IS

OLA 6,41 RAL 31g.II RAO il|l.4 VEL 11.434 PTH 6,49 VHP 3.415 DPA "45.32 RAP ]08.64 ECC 1.t734

L-I TIME IHa LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME leo CIT TIN INJ l LAT lMJ I LONG

]ill.4t -]?.9i 101.30 186.46 121,|3 12 t5 SI Zlll,4 -21,16 60.47

3104.23 -33.4l gs.2i tog.40 llS.II 12 44 0 It04,1 -20,63 Tl.O6

1614.24 -19,29 90.39 191.27 106.40 13 ll 47 1984.2 -19.09 86.50

2603.34 -16.30 TT.64 192.27 104.66 14 l? 31 180].3 -17.60 $3.46

2555.50 -25.18 59.73 192.58 103.32 15 30 11 1555.5 -17.$1 $5.47

227T,82 -26.30 39.00 192.27 104.66 16 51 38 127T,8 -iT.SO 14.83

2031.0t -29.29 13.27 191.17 108,40 18 6 20 t031.t -16.09 ]$5.42

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT Sll8.O 6GR 1106.9 6G3 000.1 ST 92.3 6R 24.1 $$ 38,3

RRT .9422 RRF .9915 RTF .gSS! CRT .9424 CR6 -.6971 ClY -.9623

668 6333.2 RZ] .3101 RI3 .9417 LSA t10.9 NSA 14,8 8SA .I

IGt 1313.6 SG2 $22.7 THA 13.97 ELI 9S.t EL2 T.8 ALF 1].93

LAUHCH OAT[ JUN 12 1971 FLIGHT TIN( 142.00 ARRIVAL DATE FEB t 1972

HELIOCENTRIC CONIC

RL 151.91LAL .00

RP 226.35 LAP .iS

RC 230.548 CA. 23.07

PLANETOCENTRIC CONIC

C3 11.023 VHL 3.320

LNCH AZMTH LNCH TIHE

50.00 1| 11 14

60.00 11 3T 21

70.00 12 14 23

80.00 13 8 33

90.00 14 23 43

100.00 tS 51 25

110.00 17 13 49

DISTANCE 545.T37 EARTH TO MAR8

LOL 260.40 VL 32.327 GAL t,l? AZL 87.69 HCA 166.2| 6HA 188,96 ECC .19827 INC 2,]0T4 VI 29.$26

LOP 66.62 VP 21.611 GAP .91 AZP 92.24 TAL 10.12 TAP 176o33 lCk 151.52 APO 226.46 V2 24.299

GP -25.35 ZAL 76.86 ZAP iT.t? ETS 161.50 ZAE 90.21 ETE 180.?t Z4C 76.68 ETC 273.57 LVI 11.55

DLA 12.20 RAL 329.37 RAD 6638.6 VEL 11.450

L-t TIN[ INJ LAT INJ LONG INJ RT ASC

3245.56 -40.12 101.85 168.35

3171.01 -35.28 103.38 191.13

3067.05 -30.93 96.29 192.8]

2897.]5 017,75 64.24 193,69

2654.T4 -26.55 66.6? 193.95

2371.83 -27.73 45.61 193.69

2113.87 -30.93 25.11 192.63

PTH 6.50 VHP 3.540 DPA "46,5? RAP 309.$6 ECC 1.1814

INJ AZHTH INJ TIHE PO CST TIM INJ 2 LAT INJ 2 LONG

118.09 12 S tg 2245.6 -25.56 63.69

110.90 12 30 IT 2176.0 -23.60 79.11

105.27 t3 5 30 2067.0 -21.74 71.47

101.46 13 36 SO 1897.4 -20,34 59.23

100.11 13 ? 38 1654.7 -19.80 41.68

t01.48 16 30 57 1371.8 -20.34 20.65

105.27 17 49 3 1113.9 -21.74 .$8

OIFFERENTIAL CCRRECTIC_S HID-COURSE EXECUTION ACCURACY

TD[ 1.2270 TRA -.4221 TC3-6.7716 BAU 1.3381 SGT 6245.3 ]DR 1690.0 SG3 762.2

ROE .$343 RRA .2069 RCS-Z.32?T FAU .14624 RRT .9435 RRF .9927 RTF .9334

FOE 2.3077 FRA 1.1043 FC-11.4836 lip 10855 6G_ 6416.6 R23 .3160 Rt3 .9405

BDE 1.2710 BRA .4703 BC3 9.0601 FSP 1279 ]St 6447. t SG2 542.3 THA 14.43

ORBIT DETERMINATION ACCURACY

ST 1U6.8 SR 29.5 S$ 61.7

CRT .9577 CR6 ".9969 CST -,9663

LSA 125.9 NSA 14.9 SSA .T

ELI 110.5 EL2 6.2 ALF 14.90

LAUNCH DATE JUN 12 197I FLIGHT TIN( 244.00 ARRIVAL OAT[ FEI I1 19T2

L_CH AZNYH LNCH TIME L-| TIN( INJ LAT

lO.O0 10 5T 29 3317,04 -42,|T

19.00 It 19 47 3257.62 -]7.08

70.00 11 52 18 ]111,94 -]l,4Z

90.0_ 12 41 39 ]006.|9 -|9.68

90.00 I$ 53 4 2770,3R -17.67

100.00 13 24 91 1460,11 "!8,90

110.00 14 51 44 2208.74 -32.42

DIFFERENT IAL C_IRECTIONI

TOE !.4449 TRA -.4$TI TCS-S.S69T |AU 1.3iT6

ROE .41?1 RIA ,tOil RC]-2.3Sll FAU .t3TS|

FOE 9.431l FRA t.O$ES FC-10,3450 lip 11133

IOE 1.5039 IRA ,5036 IC3 1.8819 FIP 121l

HELIOCENTRIC CCNIC DISTANCE 549.832 EARTH TO MARS

NL 151.91 LAL .OO LOL 260.40 VL 32.339 SAL 1.59 AZL 67.36 HCA 16?.26 SNA Ill. IS [CC .19892 INC 2,6414 VI 21.329

RP 226.74 LAP .SI LOP IT.SO VP ll.6tO GAP .?l AZP 92.56 TAL 9.59 TAP tTI.2$ RCA 151.56 APO 226.83 V2 14.1ST

RC 233.212 GL 21.01 GP "24,61 ZAL ?7,gs ZAP S?,OI ITS 160.10 ZAE 69.31 [T£ 180.17 ZAC 75.10 ETC 273.67 LVI 11,90

PLANETO¢ENTRIC CONIC

CS 11.511 VHL 3.393 DLA 15.21 RAL 31t.g? RAD ilSI.8 V[L 11.471 PTH 6.52 VHP 3.616 DPA "47,99 RAP 310.64 [CC 1.1994

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IMJ I LONG

ttl.3S 160.70 114.27 11 31 43 2317.0 -28.73 81.54

109.53 193.24 107.06 12 14 3 2257,6 -29.39 83.94

103.14 194.68 101.38 12 43 O 2161.g -24,55 17.40

ll.lO 195.34 97.53 13 3_ 5 2006.2 -23.00 66,28

?4.94 195.52 96.11 14 41 14 I770.4 -12.39 49,16

53,47 195,34 97.S3 16 6 12 1480,? -23.00 27.95

32.13 194,S8 101.3l IT 23 33 1208.8 -24.S5 S.31

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

]ST 6]ST.O 8GR 1783.4 IS3 720.5 ST 122.9 SR 3S.T 98 S4.i

RRT .9446 RRF .993T RTF ._atl CRT .9682 CRS ".9998 CIT ".IY$1

8;| 1102.4 Rl] .3160 RI3 ,1390 LSA 142.7 N]A 1§.0 SIA .6

8St 1378.1 $62 563,§ THA 14,96 ELI 127.T EL2 9,1 ALF 15,?9

LAUHCH OAT2 JUN 12 19T1 FLIGHT TIME 246,00 ARRIVAL DATE FEllS 19TI

HELIOCENTRIC ¢OR1¢ DISTANCE SSS.Ilt EARTH TO MARS

RL tSI,St LAL .OD LOL 2A0,40 VL 31.3|0 GAL I,SO AZL 83,21 MCA 161.31 IMA |81,$1 [CC olt957 INC 3.0353 Vl 36,311

RP 127,13 L*P ,SI LOP 6].T3 VP It,63) GAP .63 AZP 92,17 TAL 9.06 TAP 17?,]? RCA 151.60 APO liT. IS V| 14,It|

RC 263.8T4 GL 16.40 6P "11.66 ZAL T6,01 lAP S?.lt ITS 158,$9 ZAE 88.4T [T[ 178,T9 ZAC 73.31 ETC 273,$0 LVI 14,4]

PLANETO¢ENTRIC ¢ON1¢

DLA II,I] RAL S!8,31 RAD 6639.1 VEL It,|00 PTH 1.33 VHP 3.TOG DPA -49.68 RAP 3tl.92

L-I TINt INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN IMJ 2 LAT

]Sll.16 -44.34 llt.ll 193.67 109,40 11 37 41 13g8.? -$2,21

$$61.S0 -38.T0 !16.16 tgs.sO I02.24 11 54 3? 1351.5 -26.?9

$272,$6 -33.60 111.65 166.85 96.34 12 20 6 12T2o6 -27.48

3135,16 -19.76 101,63 197.ll g2.3D 13 I 30 2133.? -23,68

1909.38 -t2.11 85.00 197,26 gl,08 14 7 50 1909.4 -24.9?

lllO.ll -Ig,?R 63.00 197,1t 82.56 13 33 36 1610.2 -26.68

2519.41 -]3,60 40,ST 196.83 96,$4 17 3 39 1319,4 -2?,46

CS 12.1e6 VHL 3.430

LNCH AZNTN LHCH TIME

90.00 !0 41 2

60.00 10 58 43

T0.00 11 25 34

60.OO tl 9 14

90.00 IS 19 20

tO0.O0 14 32 6

iiO.O0 16 IS 0

OIFF[RENTIAL CORRECTICtI8

TO[ ).TO0] TRA ".S033 TC]-1.2193 lAD t.3691

ROE .9179 RRA .2098 R¢]-1.3136 FAU .ttSSi

FD[ 2.94?? FRA .9?SI FC3-9,1332 |6P 11410

00[ I.?T?9 1RA .9491 SC3 8.6004 F6P ttSt

M|D-COUR6E EX[CUTIOI ACCURACY

3GT GA?O,t $_q 1890.4 3G3 174.1

RRT .9460 RRF .6944 RTF .9293

3G6 6?40.6 Rl3 ,3328 R13 ,93??

361 6714.? $G2 890.? THA 13,57

[CC 1.2003

INJ 2 LONG

92.23

8g.83

t4.66

T4,9S

$8,53

$6,32

13,58

ORBIT DETERMINATION ACCURACY

8T 140.5 SN 4].0 $6 l?,l

CRT ,g757 CR8 -.9999 CIT -,IT61

LSA 161.0 M6A 15.1 S6A ,S

ELI 146.T EL2 9,0 ALF 16.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUN¢N DATE JUM 12 lIT! FLIGHT TIME _49.00 AR21VAL |ST[ F[I IS liT!

HEL|O¢2NTmlC CONIC

RL 111.81 LAL ,DO

RP 227,58 LAP ,65

Re 216.132 GL 95.14

PLANETOCENTRIC CONIC

C3 11,0S9 YHL 5.915

LNCM AZNTH LNCM TIME

SO,DO lO 21 8

60,00 10 35 1

70.00 10 52 6

80,00 11 26 41

90.00 12 31 45

100.00 14 g 33

110.00 15 Sl 33

DISTANCE 551,004 [ARYN TO MARl

1.42 AZL 86,50 HCA lll,)l IMA lSt,iO [CC ,IO02A INC 3.SDIT Vl ll.)ll

APO 227,58 V2 24,174

(TC 27),8S LVI t8,1i

LC¢ 880.40 VL 32,$82 GAL

LOP 89.78 VP 21,Q02 GAP .$3 AZP 93,44 TAL 8.13 TAP |??,02 RCA 151.63

GP "30,?1 ZAL 80,21 ZAP |7,37 £T$ 158,96 ZA[ 8?,72 [T[ 179,28 ZAC 71,2t

DLA _2.38 RAL 327,50 RAO 8839.6 V£L 11.539 PTN 8.58 VHP 3,8|8 DPA '91.59 RAP 313.40 [CC 1.2191

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CAT TIM INJ 2 LAT INJ 6 LONG

3418.92 -48.|4 127.46 197.43 103.18 11 19 IS 2492.9 -35,91 68.16

5491,17 *39.90 128.08 198.88 98.19 11 50 43 2481.2 -33.12 97.21

3404.9? -34,15 t21,94 199.30 90.49 11 48 Sl 2405.0 -30.51 91.86

3296.53 "29,65 t13,57 199.15 86.11 12 21 37 2298.5 "28.18 86.25

3086.42 -2?.81 97.97 198.99 84,64 19 23 12 2088.4 -27.24 70,98

2771.01 -29.BS 74.94 199.15 86.S! 14 55 44 1?71.0 -26,16 47.62

2451.79 -34.|S 50.85 199.30 90.49 |6 32 24 1451.8 -SO.S8 22.7?

DIFFERENTIAL C(:RRECTI(_LS

TDE 2.0012 TRA -.5766 TC3-7.8522 BAU 1.4319

RDE ,6431 RRA .2037 RC3-2,3461 FAU .11814

FOE 2,6467 FRA .8904 FC3-7,8257 ASP ttTDB

EGG 2.1021 BRA .6|15 BC3 S.1952 FSP 1075

MID-CISJRS[ (X(CUT|_ ACCURACY ORI[T OETERMINATION ACCURACY

6GT GST/,9 $GR 2009,7 SG3 822.8 ST 159.5 SR 51.3 85 69.7

RRT ._70 RRF .9947 RTF .9264 CRT .9610 CRS -,9999 CST -.9797

$GB 6678.1 R23 .3406 R13 .9358 LSA 280.8 MSA t5.t SSA .4

SGI 8350.1 $82 619.7 THA 16.27 ELI 167.3 [L2 9.5 ALF 17.57

LAUNCH DATE JUN 12 1971 FLIGHT T|M£ 250.00 ARRIVAL DATE FEB 1? 1972

HELIOCENTRIC CONIC DISTANCE 562.081 EARTH TO MARS

RL 151.91 LAL .90 LOt. 260.40 VL 32.373 GAL

RP 227.9t LAP .68 LOP 70.82 VP 21.S?S GAP

RC 241.181 GL 37,34 GP -53.05 ZAL 81.37 2AP

PLANET¢_ENTR|C CON|C

C3 14.329 VHL 3.785

LNCH AZHTH LNCH TIME

SD.DO 9 50 26

60,00 lO O 34

70,00 10 ? 50

80.00 10 24 27

90.00 11 15 33

100.00 13 7 19

110.00 15 ? 16

DIFFERENT _ _L CC_EC,iONS

TDE 2.3529 _RA -._782 TC3-7.3358 DAU 1.4732

ROE .6Da8 RRA .1877 RC3-2.3070 FAU .10746

FDE 2.7196 FRA .7732 FC5-6.4925 DIP 11909

ODE 2.4854 8R.', ._ _? BC3 ?.6_00 FSP 979

LAUNCH DATE JUN 12 19_|

HELIO_£,;,_;_ CONIC

RL 151.91 LAL .00

RP 228.30 LAP .?1

RC 241.834 GL 42.01

PLANETOCENTRIC CONIC

C3 16.142 VHL 4.018

LNCH AZNTH LN:;I _ IME

50.00 9 2J 3

60.00 9 17 31

70 • 00 9 I O

76.73 ? 54 5?

76.73 ? 54 57

76.73 7 54 57

110.00 14 0 26

1.34 AZL 85.83 HCA 170.40 8MA 189.89 [CC .20092 INC 4,0_79 Vl 29.326

.40 AZP 94,0J TAL 8.00 TAP 178.40 RCA 151.66 APO 227,93 V2 24.133

5?.88 ETS 155.22 ZA[ 87.08 ETE 178.74 ZAC 68.91 [TC 274.14 LVI 18.19

DLA 26.48 RAL 326.3t RAD 6640.2 VEL 11.593 PTH

L-I TIME INJ LAT

3603.07 -87.35

3592.08 -40.28

3570.64 -35.50

3518.46 -27.58

3353.35 -24.66

2992.93 -27.58

2617.46 "33.50

6.64 VHP 3.954 DPA -53.44 RAP 315.40 Ice 1.2358

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

_37.81 202.05 85.30 10 56 28 2603.1 -39.61 105.65

137.16 202.39 68.68 11 0 26 2592.1 -56.40 106.75

134.81 201.77 82.9! 11 7 21 2570.6 -32.93 106.08

t29.71 200.62 78,08 11 23 8 2518,5 -29.80 102.51

116.84 199.87 75.73 12 I1 27 2353.3 -26.23 90.39

91.08 200.62 78.09 13 57 12 1992.9 -29,S0 63.8?

63.73 201.77 82.91 15 50 54 1617.5 -32.93 35.00

MID-COURSE EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

SGT 6696.5 SGR 2149.5 $83 565.4 ST 179.1 SR 6O.S SS 70.7

RRT .9468 RRF .8946 RTF .9234 CRT .9848 CRS -.9998 CST -.9817

_8 7033.0 R23 .3465 R13 .9337 LSA 201.3 NSA 15.2 SSA .3

SGI 7002.8 5G2 651.2 THA |7.08 ELI 188.9 EL2 10.0 ALF IA.55

FLIGHT T|I,E 252.00 ARRIVAL DATE FEB 19 1972

DISTANCE 569.18| EARTH TO MARl

LOL 260.40 VL )2.38| GAL !.25 AZL 85.23 HCA 17|.44 SMA |60.00 [CC ,20182 INC 4.T669 Vl 28,32A

LOP 71.87 VP 21.144 GAP .28 AZP 94.71 TAL 7.47 TAP 176,91 2CA 111.69 APO 221.31 V2 24.092

GP -35.70 ZAL 82,55 ZAP 56.70 £T$ 153.40 ZAE 68.54 ETE |76.18 ZAC 68.20 ETC 274.37 LV| 20.50

DLA 31.01 RAL 324.68 RAD 8641.1 VEL 11.870 PTH 6.71 VHP 4.130 DPA -55.77 RAP 31 ?. 89 ECC t.ISSs

L-! TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3734.06 -47.42 150.45 207.37 65.57 10 27 17 2734.1 -43,50 116.I4

3754.15 -39.14 150.77 205.88 T9.52 lO 20 S 2754.1 -3g.18 119.61

3802_9_ *_0.20 152.07 201.25 73.21 10 4 23 2802.9 -34.I4 124.06

4009.7_ -lg.4S |61.29 196.77 65.35 9 I 47 3009,8 -27.88 138.78

4009.76 -19.45 |81,28 t96,77 65.35 9 I 47 3009.6 -27,88 t38.78

4009.76 -19.43 163.28 I98.77 65.35 9 I 47 3009.8 _._8 158.78

2049.76 "30,20 80,98 205,25 73.23 14 47 56 1849.8 -54.14 5_.9T

DIFFERENTIAL CQRR(CTION$

TOE 2.7822 TRA -.8133 TC3-6,6770 BAU 1.9107

RO_ 1,0060 RRA .1593 RC$-2.Z240 FAU .09535

FOE 2.?S?D FRA .6406 FC3-5.1144 BSP 12099

BOG 2.9592 8RA .8288 8C3 7.0376 FSP 86?

HIO-COURSE EXECUTION ACCURACY ORBIT DETE_I_ATION ACCUi_AC_

SGT 8808.7 $GR 2308,T SG5 100.0 ST 19_,6 SR 72.0 55 70.4

RRT .9500 RRF ,9919 RTF ._,99 CRT .987Y CR_ -.9998 Cl! -,985_

6GB 7169.5 R23 .3164 Rl_ ,8306 LSA 225.0 _S_ 1_.3 SSA .3

SG1 7156.7 SG2 888.2 THA 18.03 ELI 211.9 EL2 !0.6 ALF t9.67

LkUMCH bATE JU_ 12 1971 FLIGHT TIME 254.00 ARRIVAL DATE FED 21 1972

HELIOCENTRIC CONIC DISTANCE 570.214 EARTH TO NAH8

RL tSl,tl LAL .00 LOL 280.40 VL 32.397 GAL 1.17 AZL 84.35 HCA 172.47 3HA 190.21 ECC .20233 INC 5.6530 Yt 29.328

RP 228.69 LAP .74 LOP 72.90 VP 21.516 GAP .15 AZP 85.60 TAL 6,95 TAP |7g.42 RCA 151.72 APO 228.69 V2 24.051

RE 246.4?7 GL 47.3| GP -36.79 ZAL 83,74 ZAP 59.90 £TS 151.55 ZAE 86.18 ET[ 177.63 ZAC 63.07 ETC 274.66 LVI 23.16

PLANETOCENTRIC CONIC

C3 18,843 VHL 4.341 DLA 35,96 RAL 322.44 RAO 8642.S VEL 11.784 PTH 6.81 VHP 4,365 DPA -58.39

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO C$T TIN

SO.DO 8 43 20 3894.02 -45.$0 165.37 212.50 74.24 8 48 14 2894.0

60.00 8 13 59 3972.53 -35.02 16?.80 207.90 68.64 8 20 12 2972.5

66.80 6 43 30 4238.11 -21.08 181.83 200.36 60.IT ? 54 g 3238.1

66.80 6 43 30 4238.11 -21.06 181.83 200.36 60.17 7 54 g 3236.1

66.80 6 43 30 4238.11 -21.08 _8t.83 Z00.36 80.t7 7 54 g 3231.1

66.80 6 43 30 4238.11 -21.08 181.83 200.36 60.17 7 14 g 3231.I

66.80 6 43 30 4238.11 -21.08 181.83 200.36 60,17 ? 54 g 3238.!

DIFFERENTIAL CORRECTION8 NID-COURSE EXECUTION ACCURACY

TOE 3.3137 TRA -.9931 TC3-5.1678 BAU 1.5689 SGT 6g06.8 SGR 2480.Z $G3 425.3

RDE 1.2870 RRA ,1092 RC3-2.0872 FAU ,08156 RRT ,9519 RRF *9923 RTF .9130

FOE 2.?320 FRA .4928 FC3-3.7473 BSP 12393 $GB 734_.0 R23 .3?05 R13 .8263

BDE 3.SS4g BRA .9991 BC3 6.227g FSP 747 $G1 7306.6 SG2 T21.D THA 18.14

RAP 321.03 [CC !.3101

INJ 2 LAT INJ 2 LONG

-48.62 130.31

-40.26 138.01

-31.48 157.63

"31.48 157.63

"31.48 157.63

-31.46 157.63

-31.48 157.63

ORBIT DETERMINATION ACCURACY

ST 220.2 SR 85.0 S$ 68.2

CRT .989g CR$ -.9994 CST -.9843

LSA 245.2 NSA 15.3 $$A .2

ELI 238.8 EL2 11.2 ALF 20.97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 12 1971

HELfOCENTRIC CONIC

RL 15|.91 LAL .DO

RP 229.07 LAP .77

RC 249.113 EL 53.18

PLANETOCENTR|C CONIC

C3 23.0Sl VHL 4.802

LNCH AZNTH LNCH TIME

50.00 7 43 13

58.51 5 50 38

58.51 $ 3D 38

50.51 S 50 38

58.51 3 SO 38

56.51 5 50 38

58.51 5 SO 38

FLIGHT TIME 256.00 ARRIVAL DATE FEB 23 1972

DISTANCE 5?4.269 EARTH TO MARS

LOL 260.40 VL 32,498 GAL 1.08 AZL 83.]9 HCA 173.49 3NA 190.41 ECC .20303 INC 8.6138 Vl 29.328

LOP 73,94 VP 21.489 GAP .02 AZP 96,77 TAL 6.43 TAP 279.92 RCA JAI.?S APO 22R.DT V] ]4.0tO

GP -42.35 _AL 84,91 ZAP 61.50 ET3 149.Y6 ZA( 86.07 (TE 177.17 ZAC 59.45 ETC 275.11 LVI 23.2D

DLA 41.33 RAL 319.33 RAD 6644.2 V(L 11.960 PTH 6.96 VHP 4.688 DPA "61.31 RAP 325.38 (CC ].3795

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4100,41 -40.21 ]82,33 215.25 62.06 B S] 33 3100.4 -47.42 ]3D.D9

4405.20 -21.95 196.11 202.07 54,06 7 4 1 3403.2 -34.67 172.78

4405.20 -21.93 ]96.11 202,07 54.06 7 4 ! 3403.2 -34.67 ]72.78

4403.20 -21.95 196.11 202.07 54.06 7 4 ] 3403.2 -34.67 172.78

4403.20 -21.95 1g6,11 202.07 54.06 7 4 1 3403.2 -34,67 172.78

4403.20 -21.95 196.11 202.07 54.06 7 4 ! 3403.2 -34.67 172.78

4405.20 -21.95 196.11 202.0Y 54.06 7 4 1 3403.2 -34.67 172.78

DIFFERENTIAL CORRECTIONS

TDE 3.9761 TRA-1.2448 TC3-4.g355 EAU 1.6299

RDE 1.6764 RRA .D191 RC3-1.8947 FAU .D6599

FDE 2.6090 FRA .3338 FC3-2.4Y75 ESP 12704

BDE 4.3151 ERA 1.2450 EC3 5.2457 PEP 608

MID-COQRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SET 6991.9 SG_ 2?04.3 SO3 341.6 ST 239.2 SR 100.0 33 63.1

RRT .9549 RRF ,9889 RTF .9042 CRY .9927 CR3 -.998D CST -.9846

3GB 7496,6 R23 .3877 R]3 .9195 LSA 266.4 NSA 15.3 SEA .2

SGI 7458.7 SG2 752,9 THA 20.49 ELI 259.0 ELI 11.9 AL_ 22.58

LAUNCH DATE JUN 12 1971 FLIGHT TIME 250.00 ARRIVAL DATE FEB 25 1972

HELIOCENTRIC CONIC

RL 151.91LAL .00 LOL 260.40 VL

RP 229.46 LAP .80 LOP 74.97 VP

NC 251.742 GL 59.71 _ -46.43 2AL

PLANETOCENTR|C CONIC

CS 30.088 VHL 3.483

LNCH AZNTN LNCH T]NE

S0.OO S 43 41

30.69 S 2 27

3D.69 3 2 27

50.69 S 2 27

90.39 S 2 27

50,69 S 2 27

50.69 S 2 27

DIFF£RENTZAL CORR[CT|ON3

TOE 4.7095 TRA-l,6114 TC3-3.9384 BAU l,Tl6E

NO( R,2362 RRA ",144S RC$'|.SSS6 _AU ,04471

FDE 2,3263 lIRA .1843 PC3-1.4024 ESP 12933

|.8888 liRA 1.8176 EC3 4.,704 _EP 430

DISTANCE 576.308 EARTH TO MARS

32.420 GAL 1.00 AZL 81.60 HCA 174.51 SNA 190.62 ECC .20378 INC 8.3989 Vt 29.328

21.460 GAP -.11 AZP 98.36 TAL 5.91 TAP 190.42 RCA 151.77 APO 229.46 V2 23.969

BE.D4 ZAP 63,89 ET$ ]48.29 ZA[ 88.28 ETE ]76.92 ZAC 55.29 [TC 273.73 LY| 29.63

DL4 47.D$ RAL 314.92 RAD 6647.0 VEL 12.248 PTH 7.19 VHP S.138 DPA -64,42 RAP 331.56 ECC 1.4948

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4446.74 -26.65 204.]7 206.5? 49.01 6 57 47 3446.7 -40.87 180.47

4549.82 -21.47 208.9? 203,46 47.07 6 tO 17 3549.8 -36.04 107.48

4549.82 -21,4? 208.97 203,4G 47.07 6 18 l? 3549.6 -36.84 187.48

4549,82 -21,47 206.9? 203.46 47.0? 6 19 17 3549.8 -36.84 187.48

4549.82 -21.47 208.97 203,49 4?.07 6 19 17 3549.8 -36,84 187.48

4549.82 -21,47 208.9? 203,46 47.D7 6 IO 17 3549.8 -36,84 187.48

4549.82 "21,47 209.07 203.45 47.07 E 18 17 3549.6 -36.84 187,48

N|O-COURSE EXECUTI(_I ACCURACY OR8|T OETERM|NAT_ON ACCURACY

8ST 7036.1 SGR 2969.0 863 R49.7 ST 233.0 8R 11Y,0 88 34.2

RRY .9389 RRr .9805 RTF .8877 CRY .9930 CR8 ",9980 CST -.963S

8GE 7655.3 R23 .4183 R13 .90SO LEA 293.8 MSA 15.2 88A .1

3Gt 7G!5.4 862 ?60.1 TMA 22.tt ELI 278°5 ELY 12.6 ALP t4.Tt
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,JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

• LAUNCH DATE JUN 13 1971 FLIGHT TIN£ 8O.OO ARRIVAL DATE 8EP S 1971

MELIOCENTRIC CONIC

RL 151.93 LAL .DO LOL 261,36 VL

RP 208.74 LAP -1.81 LOP 330,74 VP

RC 80,233 {L "10.79 GP -2.61ZAL

PLANET_ENTRIC CONIC

C3 89.159 VHL 6.258

LNCN AZMTH LNCH TIME

80.00 13 23 12

80.00 14 34 34

70.00 16 9 59

80.00 17 88 18

90.00 19 39 34

100.00 20 39 8

1|0,00 21 3 29

DIFFERENTIAL CORRECTIONS

TOE -.2087 TRA -.6229 TC3 ,1513 BAU ,0812

RDE -.5708 RRA .1938 RE3 .0330 FAU .03611

FDE -.0g00 FRA .1627 FC3 -.7988 BSP 696

6DE .6077 BRA .6524 BE3 .1553 FDP 99

OIITkNCE 220.194 EARTH TO MARl

34.808 GAL 5.41 AZL gl.94 HCA Eg.3g 8MA 247.76 ECC .39642 INC 1.9374 Vt 29.325

27.354 LAP 21.42 AZP 90.88 TAL |9.13 TAP 89.54 RCA 149,54 APO 545.97 V2 29.489

60.30 ZAP 173.67 ET$ 204.41 ZAE 167.32 ETE 8.67 ZAC 9t.44 ETC 279.08 LVI -17.27

OLA -24,67 RAL 327.23 RAD 6650.4 VEL 12.610 PTN

L-I TIME INJ LAT INJ LON6 INJ RT ASC [NJ AZNTH ZNJ TIME

2?94.69 "21.73 79.74 1g3.42 133.43 14 g 46

2604.84 -15.47 68.29 199.07 127.69 15 17 59

2336.19 -9.18 51.06 203.63 123.04 16 44 55

1g90.92 -3.76 28.16 206.93 !19.64 19 29 29

1657.80 -1.32 5.02 208.30 118.25 20 T 11

1465.39 -3.?6 34g.54 206.93 119,64 21 3 34

1382.92 -g.18 339.97 203.63 123.04 21 28 28

MID-COURSE EXECUTION ACCURACY

8GT 683.0 8GR 359.7 8G3 87.8

RRT -.0378 RRF .0351 RTF -,3982

8GB 883.1 R23 -.0097 R13 .4001

$G1 684.0 882 358.3 THA 174.66

7.47 VHP 10.243 DPA °17.38 RAP 828.81 ECC 1.6441

PO CST TIM INJ 2 LAT INJ 2 LONG

1794.7 -3.77 83.06

1604.8 .42 50.00

1336.1 4.75 31.49

990,9 8.58 7.81

637.8 10.52 344.04

465.4 8,36 328,99

382.9 4.75 320.40

ORI|T O(TERNINkTION ACCURACY

8T 13.4 SR 26.3 68 4.4

CRT .6296 CRS -.8682 CST -.2341

LSA 28.1 NSA 10.1 6SA 1.2

£L1 27.8 EL2 9.9 ALF 69.51

LAUNCH DATE JUN 13 1971 FLIGHT TZMC 82.00 ARRIVAL DATE SEP 3 1971

HELIOCENT_IC CONIC

RL 151.93 LAL .00 LOL 261.36 VL

RP 206.71 LAP -1.80 LOP 332,01 VP

RC 61.080 GL "10.94 GP -2.67 2AL

PLANETOCENTRIC CONIC

C3 36.710 VHL 6.059

LNCH AZNTH LNCH TIME

50.00 13 22 43

GO.O0 14 84 44

70.00 16 ? 6

60.00 17 58 52

90.00 19 43 17

100.00 20 41 44

110.00 21 6 33

DIFFERENT i1,_. CCRRE_,_ONS

TOE -.207,: TRA -.6138 TC3 .1697 BAU .0831

ROE -,_¢11 _RA .1387 RC3 .0360 FAU .03777

FOE -.1006 ;R_ .1626 FC5 -,8908 69P 724

BDE .5964 8RA .6422 6C3 .1735 PIP 109

DISTANCE 222.890 EARTH TO MARS

34.602 GAL 5.36 AZL 91.91 HCA 70.66 SMA 241.38 ECC .38059 INC 1.9128 Vl 29.325

27.097 LAP 20,86 kIP 90.63 TAL 19.55 TAP 90.21 RCA 149.51 APO 333.24 V2 26.492

89.77 ZAP 172.65 ETS 201.36 ZAE 166.96 ETE 7.6g ZAC 96.33 ETC 279.12 LVI -17.26

DLA -25.00 RAL 326.71 RAD 6649.3 VEL 12.514 PTH 7.40 VHP 9.871 OPA -17,38 RAP 329.02 ECC 1.6042

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONG

2771.29 -20.63 78.60 192.06 133.88 14 8 54 1771.3 "2.59 62.10

2579.76 -14.42 67.00 197.71 128.05 15 17 44 1579.8 1.52 48.80

2308.17 -8.14 49.56 202.30 123.29 16 45 35 1308.2 5.81 30.02

1986.37 -2.66 26.38 205.67 119.78 18 31 31 956.4 g._3 5.76

1621.66 ".15 3.01 207_07 118.28 20 10 18 621.7 11.41 841.95

1432,84 -2.66 347.75 205.67 119.75 21 5 57 432.8 9.63 327.15

1354.99 -8.14 338.48 202.30 125.28 21 29 8 355.0 5.81 518.93

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 699.3 $GR 367.6 SG3 94.8 ST 13.5 9R 26.7 88 4.8

RRT -.0597 RRP ,0594 RTP -.4073 CRT .6221 CR8 ".8891 CIT -.2693

588 900,6 R23 -,0123 R13 .4094 LSA 28,5 MSA 10.3 88A 1.3

381 700.3 882 566.3 TMA 174.65 ELI 28.2 EL2 10.0 ALP 69.81

LAUNCH DATE JUN _3 1971 FLIGHT TIME 84.00 ARRIVAL DATE SEP 5 1971

NELTC_ENTNIC CCNIC

RL 151.93 LAL .00 LOL 261.36 VL

Re 206.69 LAP -1.80 LOP 333,27 VP

RC 61.933 GL -!1.08 GP -2.73 ZAL

PLANETOCENTRIC CONIC

C3 34.53! VHL 5.876

LNCH AZMTH LNCH T_E

50.00 13 22 9

70.O0 16 8 10

80.00 18 ! 29

90.00 19 47 7

/00.00 20 44 21

110.00 21 ? 38

DIFFERENTIAL CCRRECTI ON8

706 -.1938 TRA -.6025 TC5 .1897 BAU .0892

ROE ".5521RRA .183_ RE3 .0366 FAU ,03955

FOE -.1127 FRA .1615 FC3 ".9918 18P 749

806 ,5851 ERA .8298 BC3 .1932 FDP 120

DISTANCE 223.759 EARTH TO MARS

34.411 GAL 3.31 AZL 91.89 HCA 71.93 8NA 235.75 ECC .36594 INC t.8886 V1 29.325

26.856 GAP 20.32 AZP 90.59 TAL 19.97 TAP 91.90 RCA 149.48 APO 322.02 V2 26.495

59.22 ZAP 171.61 ETS 199.03 ZAE 166.66 ETE 6.75 ZAC 96.26 ETC 279.15 LVI -17.23

DLA -25.32 RAL 326.17 RAD 6648.7 VEL 12.427 PTH

L-I TIME INJ LAT IN_ LONG INJ RT ASC

_748.73 -19.57 77.52 190.74 134.28 14 7 58

2555.30 -13.40 65.76 196.39 128.37 15 17 24

2281.02 -7.13 48.12 201.01 123.49 16 46 11

1926.35 -1.58 24.62 204.43 119,82 18 33 35

1585.68 1.01 1,00 205.87 118,26 20 13 52

1400.82 "1.58 345.99 204.43 119,82 21 7 41

1327.83 -T.13 337.04 201.0l 123,49 21 29 44

MID-COURSE EXECUTION ACCURACY

50T 712.5 8GR 575.2 $65 102,2

RRT -.0426 RflF ,0640 RTF -,_,79

SOD 915.7 R23 -.0133 Ri3 ,4202

$Gl 713.7 SG2 373.7 TMA 174.42

7.33 VHP 9.516 OPA -17.58 RAP 329.22 ECC 1.8683

INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IN_ 2 LONG

1748.7 -1.46 61.15

1555.5 2.59 47.64

1281.0 6.83 28.58

926,4 10.67 5.97

585.7 12.48 359,84

400.8 10.67 325.33

527,8 6,83 317.50

ORBIT DETERMINATION ACCURACY

ST 13.6 SR 27.1 68 5.2

CRT .6126 CR8 -.8074 CST -._005

LSA 28.9 MSA 10.4 $8A 1.3

EL| 28.3 EL2 10.2 ALF 70.32

LAUNCN OATE JUM 13 1971 FLIGHT TIH£ 86.00 ARRIVAL DATE EEP ? 1971

HELIOCENTRIC CONIC

RL 151.93 LAL .OO

RP 206.68 LAP "1.79

RC 62.879 GL -11.21

P_ANETOCENTRIC CONIC

C$ 32.573 VHL 3.767

_NCM AZMTH LNEH T|ME

50.00 15 21 30

60.00 14 34 47

70.O0 16 g 8

80.00 18 4 5

90.00 19 51 4

100.00 20 46 57

110.00 21 8 35

DIFFERENTIAL CORRECTIONS

TOE -.1860 TRA -.5925 TC3 .2110 BAU .0933

ROE -.5438 RRA .1787 RC3 .0369 FAU .04143

FDE -.1253 FRA .1602 FC3-1.1016 BSP 776

ODE .5745 BRA .6189 BE3 .2142 FSP 132

DISTANCE 228.7?6 EARTH TO MARS

LOL 261.31 VL 34.234 6AL 3.28 AZL 91.06 HCA 73.20 9NA 230.?$ ECC .33237 IRE 1.8647 Vt 29.326

LOP 334.54 VP 26,630 GAP 19.78 AZP 90.34 TAL 20.40 TAP 93.60 RCA 149.44 APO 312.07 V2 29,498

GP -2.80 ZAL 58.66 ZAP 17'0.53 ETS 197.24 ZAE t68.43 (TE 5.84 ZAC 98.17 ETC 279.18 LVI -17.21

DLA -25.64 RAL 325.61 RAO tl46.0 VEL 12.349 PTN 7.27 VHP 9.177 DPA -t7.38 RAP 329.40 ECC 1.9361

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2727.03 -18.53 7|.49 i89.46 134.64 tA 6 57 1727.0 -.37 60.25

2532.12 -|2.41 64.58 I95oil 128.66 15 16 59 1532.1 3.62 46.52

2284.70 -6.13 46.73 |gg.73 123.66 16 46 43 1254.7 7.82 27.18

18g4.g4 -.32 22.90 203.23 11g.85 18 35 40 894.g 11.67 2,17

IS49.89 2,16 359.00 204.71 !|8.20 20 16 54 349.g 13.52 337.73

186g.41 ",$2 344.26 203.23 119.85 2i 9 46 369.4 11.67 323.54

1301.52 -6.13 335.64 1g9.75 123.66 2i 30 16 301,5 7.82 316.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 726.8 SGR 582.4 SG3 110.3 3T 13.6 8R 27.4 83 S.$

RRT -.0453 RRF .O888 RTF -.4280 CRT .6029 CR3 -.9222 CSl -.32?0

SGB 931.3 R23 -.0149 R13 .4306 LSA 29.3 NIA 10.6 $8A !.4

$81 728.1 SG2 580.7 THA 174.24 ELI 28.8 EL2 10.3 ALF 70.7g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH OAT| dUN 19 1971

H[LIO¢[M?Ri( COPlC

RL 191,R3 LAL ,00

RP EOS,S? LAP -I,TT

RC 13.SIS C_. -11,|3

PLAHETOCENTR|¢ CONIC

C3 30.009 VHL I.SSI

LMEH A2MTH LNCN TIM(

SO.DO 11 RO 41

SO.DO 14 $4 40

TO.OO 16 10

80.00 18 6 41

SO.DO 19 35 11

100.00 ED 41 32

tlO.OD 21 9 28

FLIGHT TIME II,00 IIRIVAL OAT[ lIP I lt?l

O|ITAMC[ lit.RED EAmTN YO NAIl

LOL tit.El VL' I4,OU GAL Soil AZL 01.04 MCA 74,47 8MA tie.St [C¢ .SIDII INC I.liil Vi Ei,SE|

LOP J3S.91 VP 8G,417 GAP l$.tl AZP SD.4R TAL tO,R4 TAP 95.31 RCA 149,41 APO IO3.li VE 24°404

6P -t,I? ZAL n.os ZAP 1U,44 It8 1SS,71 ZA[ t$t,ES ET[ 4,95 ZAC RR.D8 [TC RT9,tO Lvl -IT,ST

DLA oil.R4 RAL 325,05 RAD GS47,3 YIL 12.279 PTH ?.22 VHP 8.i52 SPA "17,40 RAP 321.i? [CC t,|OTD

L-| TIME IMJ LAT IHJ LONG INJ RT AlE ]NJ AZHTH INJ TIN[ PO C$T TIN IHJ 2 LAT |NJ E LONG

27|9,|4 -1y,53 ?s,5t 188.22 134,D? 14 5 52 I?OD,E ,iT $0,39

E|01.41 011.4| 13.4i 193,88 I2I.DI IS |l )0 ISOR.? 4,R0 49,49

tll2.EI -S.l? 43.39 198.53 123,81 16 iT 11 1222.3 8.?? 25.81

1084,1R ,53 21,61 tO2.O6 119,85 18 3? 49 964.2 12,S3 .40

IS14,28 3.30 357.01 203.60 11R,lO tO 20 25 514.3 14.54 333.$1

1334,69 .53 342.58 202.06 119.85 21 11 51 332,T 12.63 321.T?

ItY6.1O -S.l? 334.30 198.53 123.81 21 30 44 2TG. t 8.TT 314.75

DIFFERENTIAL CCRRECTION&

TOE -.1787 TRA -.9820 TC3 .EI2ODAU ,DBGR

ROE -,5399 RRA .1740 RE$ .OSRR FAU .D4145

FOE -.136S FRA .15_ FC3-1,2210 lip 900

8DE .$649 IRA ,6082 RE] .2149 FOP 144

ADO-COURSE EXECUTION ACCURACY _RDIT DETERMINATION ACCURACY

SOT 740.2 SGR 58R.2 893 118.R IT 13.6 SR 2?.8 IS S,!

NIT -.0485 RIF .D?41 RTF -.4362 CRY ,5932 CR8 -.9349 CRY -.351S

SOD 94D,1 R23 -.Ol?O R13 .4391 LIA 29.6 NSA 10.7 $SA 1,5

$91 ?41.7 SG2 587,3 THA 174.05 ELI 29.1 EL2 10.5 ALF 71,27

LAUIACH DATE JUN 13 1971 FLIGHT TIH[ RO.O0 ARRIVAL DATE SIP I1 19T1

HELIOCENTN IC CONIC

RL 191.63 L&L oDD

NP 208.68 LAP -1,74

RC 64.958 CA. -11.43

PLANETOCENTRIC CONIC

C3 29.220 VHL 5.404

LNCH AZNTH LNCH TIME

90.00 13 19 37

6O.00 14 34 29

TO,DO 16 |O SO

80.O0 18 9 15

90.G0 19 59 26

1OO.00 20 92 T

110.00 21 10 17

DIITANCE 235.17i EARTH TO MARS

LOL 2SI,3R VL 33,914 GAL 5,61 _ZL 91.82 HCA 75.T4 8MA 222.33 ECC .32918 INC l.StY9 Vl ES.3ES

LOP 33?.08 VP 66.2|7 GAP 18,74 AZP 90,43 TAL 21.29 TAP 9?,03 RCA 149.37 APO 295.29 V2 26.496

GP -E,94 2AL $7o52 ZAP lfdi,$2 ITS 194.60 ZAE 166.15 IT[ 4.0? 2AC 93,99 [TC 279.23 LVl -17,13

DLA -2R.E4 RAt. 324.47 RAD EMI.? VEL 12,213 PTH ?.iT VHP 8.541 SPA -1?.42 RAP 329. ?2 ECC 1.4409

L'| TIME |NJ LAY INJ LONG ]NJ RT ARC INJ AZNTH INJ TINS ISO CST TIN INJ 2 LAT INJ 2 LONG

Z88S,37 *19.57 74.61 187,02 135,26 14 4 43 1686.4 1.67 SS.SS

6489.14 -10,53 62.39 192.65 129.13 15 15 57 1488.1 5.55 44.41

2204.80 -4.24 44.10 197.34 123.92 16 47 35 1204.8 9.68 24.51

IR34.10 1.54 19.56 200.94 1|9,92 16 39 49 834.2 13.56 358.66

14YS,82 4.44 355.02 202.54 11T°96 20 24 3 4?8.8 15.53 $33.46

1304.84 !.54 340.93 200.94 119,82 21 13 56 308.6 13.56 320.02

1291.62 -4.24 333.02 197.34 123,92 21 31 8 211.6 9.68 313.43

DIFFERENTIAL CCRRECTION8

TOE -.1T13 TRA -.S733 TC3 .R$3R RAU .tOO!

ROE -.5260 IRA .1994 RE3 .0163 FAD .04519

FDE -.1534 FRA .1352 FC3-I.SS09 lIP SIS

806 .5551 ERA .5978 ME3 ,2593 FSP 158

MID-COURSE EXECUTION ACCURACY _6IT OETERHINATION ACCURACY

SGT 753.2 SGR §95.T SO3 127.9 ST 13.6 8R 28.1 IS 6.5

RRT -,0318 RRF .0798 RTF -.4444 CRT .5828 CRS -.9456 CST -.3724

SOB 960.2 R23 -,0191 RI3 .4476 LSA 30.0 MSA 10.0 |9A 1.9

$GI T54.8 SG2 593,9 THA 173,83 EL! 29.4 EL2 10.6 ALF ?1,79

LAUNCH DATE JUN 13 1971 FLIGHT TIH[ 92.00 ARRIVAL DATE 8EP 13 19TI

HELIOCENTRIC CONIC

RL 191.99 LAL ,09 LOL 891.3R VL

RP 206,70 LAP -1.75 LOP 338.35 VP

RC 46.042 CA. -11.53 6P -I,OE ZAL

PLANETC_ENTRIC CONIC

C3 £7.?84 VHL 9.27|

LNCH AZNTH LNCH TIME

SO.DO 13 IS 4

$0.00 14 34 12

YO.OO 16 11 34

SO.G0 18 11 4l

SO,O0 NO 3 54

1O0.0O 20 54 41

110.00 21 11 0

DIFFERENTIAL CORRECTIONS

TDE -,ILLS TRA -.384! 7C$ .R?$I DAD .I034

RD2 -*SlOt IRA .IS|O RCS ,0352 PAD ,04719

rO2 -.1i81 FRA ,151? F¢3"1,4921 lIP 842

lOS ,5488 IRA ,SITI ICi *l?14 FIP 173

DISTANCE 238.530 EARTH TO MAR8

33,770 GAL 5.19 AZL 91.79 HCA ??.DO 8HA 618.?5 ECC .31T40 INC 1.7949 Vl 69.321

2R.029 GAP 18.24 AZP 90.40 TAL 21.74 TAP 98,75 RCA 149.32 APO 688.19 V2 ZS.494

56.95 ZAP 167.1R ITS 193.91 ZAE 166.12 ITS 3.18 ZAC 95.89 ETC 279.25 LVl -17.08

OLA -29,52 RAL 323.88 RAO 6646.1 VEL 12.|55 PTH ?.12 VHP 8,243 SPA -|7.46 RAP 329.86 ECC 1,4173

L-| TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZHTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2RR?.44 -19.18 73.73 185.86 135.52 14 3 3| 1697.4 2.62 57.79

2487.$9 -9.$4 $1.37 191.48 129,32 15 15 Ig |49?.6 6.44 43.42

2tSl,ll -3.35 42,8? 196.19 124.01 16 4? SS 1181.3 10.54 23.25

1804.91 R.53 17.95 199,$5 |19,76 f5 41 54 804.9 14.45 339.94

1443.4? 5.39 3§3,04 201,52 I|T,?T 20 27 ST 445,5 |5,49 331.34

12?9,39 2,|3 339.32 199,85 119o7l 21 16 O 679,4 14.43 310.31

1220,13 -3.33 331.79 19e.lg 124.01 21 31 20 220.1 19.54 312.18

HID-COUII[ EXECUTION ACCURACY DR|IT DETERMINATION ACCURACY

SGT T$S.7 I_ IOZ.I SG3 137.1 IT 13.6 SR 29.5 88 7.0

flIT -,0|53 RRF .Oils RTF -._aiT CRY ,9721 CRI -.tlSS ElY *.Die3

SGD t73,2 R23 °,Otis RI3 .45S3 LIA 30,4 HIA SO,9 88A I,i

IGI 7$?,6 SG2 |21,4 ?HA 173,40 ELI 29,7 EL2 IO.7 ALF r2.ll

LAUNCH DATE JUH 13 1971 FLIGHT T|HE 94,00 ARRIVAL DATE IEP IS IS71

HELIOCENTRIC COMIC

RL 111.S3 LAL .DO L01. 291,3R VL

RP 2OS,TR LAP "1.74 LOP 339,|E VP

SC iT,liD _ -11,ll GP o3,10 |AL

PLANETOCENTIIC CONIC

C] 86.486 VHL 3.141

LNCH AZNTH LNCN TIN[

SO.DO 13 IR ?

S0.00 14 $3 50

YO.OO IS 1_ 11

SO.OO 18 14 20

90.00 20 S 34

100.00 2D 5? IE

110.00 21 11 37

DIFFERENTIAL C_RECTIOI_I

TOE -.IS?4 TRA ",SS53 TC3 ,2984 RAU .1063

RDE ".$142 RRA .1608RC3 .033? FAU .Q5031

FDE -.IS50 FRA ,14T5 FC3-1,6443 9SP 8T1

60£ ,53?8 IRA ,5781 RC3 .3003 FSP 189

OI|TANC[ 241,21R EARTH TO NARD

13,Di| GAL $,17 AZL 91.?? HCA 71,27 iRA 211,13 |CO ,3D?AD |NC IOT721 Vl ||°32|

25.3|1 GAP 17.75 AZP 20.31 TAL 22,20 TAP 100,47 RCA 149,28 APO 281.71 V2 ES,491

SS,38 ZAP llI,Dl IT8 192,?? ZAE 199,19 ETE 2,21 ZA¢ 95,80 2TC 2?9,24 LVI -IT,DE

DLA -tR,?6 RAL 323,|S RAD iQ4S.I VEL 12,1DI PTH ?,D8 VHP ?,998 DPA -t?.3D RAP 3|9.98 ECC 1.4359

L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2641.49 -14.T1 72.g3 184.Y3 135,?S 14 2 IS 1649.5 3.53 5Y.01

2448.05 -8,$0 60,41 190.35 129.49 13 14 31 1445.0 ?.30 42,4T

2198.86 -E.SO 4|.T0 195.08 124,0T 16 48 10 1158.S 11.3T 62.03

I??S.IQ 3.49 19.39 lgl,8D 119,9? 19 43 ST T?6,S 15.31 351,27

1404,14 R.S8 351.04 200,59 117,34 20 32 2 408,1 IT.43 32R.IT

le30,R? 3.4D 337,?9 198.80 119,6? 21 19 3 251.0 13,3] 319,69

1205.14 -E.SD 330.61 195.Q8 124,DT 21 31 43 205.T 11.3T 310,95

NIO-COURSE EXECUTION ACCURACY (_DIT DETERHINATION ACCURACY

SOT 7T?.9 SGR 9Q?.6 893 148.2 _T 13,6 3R 28.8 $8 7.5

RRT -.0191RRF .0g23 RTF -.4583 CRT .3911 ERR -,9604 CST -.4032

SGD 989.8 R23 -,023? RI3 .4623 LSA 30.8 HIA 11.0 SSA 1.6

3GI 779.7 SO2 604.9 THA IT3.33 EL1 2g.g EL2 10.8 ALF T2.$4

1880



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )
+__

. LAUNCH DATE JUH 13 1971 FLIGHT TIM( 99.00 ARRIVAL DATE 8EP 17 1971

HELID¢ENTRIC COMIC

EL 1|1.99 LAL .DO

RP _06.75 LAP "!.72

RC 65.902 _L -tt,$g

PLANET_ENTRIC CONIC

C3 _5.309 VHL 5.051

LI_H 4ZMTH LHCH TIHE

SO.GO 15 17 S

60.00 14 33 23

?D.UD 18 I_ 42

90.00 19 16 49

90.0D 20 15 31

100.00 20 59 41

liD.DO 21 12 9

OISTANC[ 245.4R4 EARTH TO MAR9

LOL 261.38 VL 33.910 GAL 9.15 AZL 91,75 HEA 7R.54 SNA 212,SZ ECC .29612 INC |.7499 Vt 2t.3_S

LOP 340.89 VP _5.683 GAP 17,27 AZF 90.32 TAL 22.88 TAP 109.20 RCA 149,23 4P0 278.01 V2 26,457

GP -3o18 ZAL 55.81 ZAP 164,63 ETS 192.0S EkE 166,25 ETE 1.36 ZAC g5,70 ETC 279.27 LVI -16.95

DLA +27.05 RAL 322,70 R40 6645.1 VEL 12.053 PTH ?.04 VHP 7,884 OPA -17,59 RAP 330,08 ECC 1,4155

L-I TI_E INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ TIME PO C91 TIM INJ 2 LAT INJ 2 LONG

2652.42 -13.95 ?E,I7 185,64 155,96 14 0 58 1632,4 4,38 86.2R

2429.48 -7,99 59.51 189.25 129,65 15 13 52 1429.5 8.10 41.57

2157,42 -I,SS 40,58 194,00 124.12 18 48 20 1137.4 12.15 20.89

1748,90 4,42 14.8T 197.79 119.56 16 45 59 ?49,9 t6,12 355.$2

1372.$0 T,79 549.02 199,$2 117,27 20 36 23 372,6 t8,35 328.99

1223.57 4,42 559,24 197.79 !19.56 21 20 5 223.4 16.12 314.99

1184.24 -I,GS 329.49 194.00 124.12 21 31 53 184.2 12.15 309.78

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 781.T 5GR 615,1SG5 159.2 ST 15.1SR 29.1 S$ B.D

RRT -,0705 RRF .0992 RTF -,4879 CRT .5504 CRS -.9655 CST -.3951

SGB 993,5 R23 -.0116 R13 ,4920 LSA 31.0 MSA 10.9 8SA 1.7

$G1 784.8 SG2 $09,2 THA 171.99 EL1 30.0 EL2 10.7 ALF 74.57

DIFFERENT IAL CORRECTIONS

TOE -.1412 TRA -.5369 TC3 .3353 BAU .1140

ROE -.5081 RRA .1586 RE3 .0313 FAU ,05286

FOE -.2019 FRA .1433 FC5-1.8090 BSP 779

BDE .5275 BRA ,5595 BE3 .3368 FSP 207

LAUNCH D4TE JUN 15 1971 FLIGHT TIN( 98.00 ARRIVAL DATE $EP 19 1971

HELIOCENTRIC CONIC

RL 151.93 LAL .00

RP 205.79 LAP -1.71

RC 69.791 GL "11.75

PL4NETOCENTRIC CONIC

C3 24.242 VHL 4.924

LNCH 4ZNTH LNCH TIME

80.00 13 16 I

60.00 14 52 52

70.QO 16 13 8

80.00 18 19 15

90.00 20 18 46

100.00 21 2 5

110,OQ 2! 12 34

DIFFERENTIAL CCRRECTIONS

TDE -.1357 TRA -.5322 TC3 .3513 BAU .1142

ROE -.5022 RRA .1526 RC3 .D285 FAD .05564

FDE "1_0_ FRA .1370 FC5-1.9869 BSP 838

BOE .51_1D BRA .5556 BC5 .3525 FSP 225

DISTANCE 249.068 EARTH TO MARS

LOL 261.$6 VL 53.595 GAL 5.15 AZL 91.73 HCA 80.81 SNA 209.99 ECC .29954 INC t.7272 Vl 29.325

LOP 342.16 VP 25.528 GAP 16.81 AZP 90.28 TAL 25.11 TAP 103.92 RCA 149.19 4PO 2?0.79 V2 26.493

GP -3.27 ZAL 55.26 ZAP IS3.62 ETS 191.45 ZAE 166.42 ETE .59 ZAC 95.61 ETC 279.28 LVi -16.88

DLA -27.29 RAL 322.12 RAD 6644.7 VEL 12.009 PTH 7.00 VHP 7.422 OPA -17.62 RAP 530.16 ECC 1.3990

L-I TIME INJ LAT INJ LONG IHJRT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2616.37 -13.16 71.46 182.59 136.15 13 59 58 1616.4 5.19 55,61

2411.98 -7.23 58.65 188.20 129,76 15 15 4 1412.0 8.86 40_7!

2117.14 -.90 39.52 192.96 124.14 16 48 25 1117.1 12.88 19.74

1722.35 5.31 15.40 196,81 119,42 18 47 57 7_2.3 16.89 552,03

1336.90 9.90 $46.99 198.79 116.95 20 41 5 3]6.9 19.24 $24.73

1196.82 5.51 334.77 196.81 119.42 21 22 5 1)6.8 15.89 513.40

1163.96 -,90 528.43 _92,96 124.14 21 31 58 154.0 12.55 306,56

N|D-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

$GT 794.6 SGR 618.3 SG3 171.2 ST 13.2 SR 29.4 SS 8.6

RRT -.0719 RRF ,tOG? RTF -.4931 CUT .5268 CRS -.9701 CST -.¢160

5GB 1006.8 R23 -.D205 R13 .4880 LSA 31.4 M54 11.0 55A 1.8

SGI 797.6 SG2 $14.3 THA 172.10 ELI 30.3 EL2 10.9 ALF 74.64

LAUNCH DATE JUN 13 1971 FLIGHT TIME 100.00 ARRIVAL DATE SEP 21 1971

HELIOCENTRIC CONIC

RL 191.93 LAL .DO

RP 206.54 LAP -1.69

RC 71,_30 GL -11.80

PL4NETOCENTRIC CONIC

C3 23.272 VHL 4.824

LNCH AZNTH LNCH TIHE

50.00 13 14 54

9D.O0 14 3_ 16

70.00 16 13 27

80.00 18 21 35

90.00 20 24 26

iDO.O0 21 4 27

110.00 21 12 53

DISTANCE 252.709 EARTH TO MARS

LOL 251.39 VL 35.294 GAL 5.11AZL 91.71 HCA 82.08 SNA 207.60 ECC .:]8157 INC |.7050 Vl 29.325

LOP 343,43 VP 25,377 GAP 16,35 AZP 90°24 TAL 25.59 TAP 105.64 RCA 119,14 APO 266,05 V2 26,477

GP -5.36 ZAL 54.71 ZAP 162.39 ET$ 190.89 ZAE 166.86 ETE 559.58 ZAC )5.51 ETC 279.29 LVI -16.BO

DLA -27.52 RAL 521.54 RAD 6644.5 VEL 11.999 PTH 6.97 VHP 7.171 DPA -i7.69 RAP 550.23 ECC 1.3630

L-I TIME INJ LAT INJ LONG lHJ RT A$C 1NJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2801.27 -12,42 70.79 181158 156.31 13 58 16 1631.5 5.94 54.95

2395.50 -S.51 57.85 187.18 129.86 15 12 lI 1_)5.5 9.57 59.90

2097.97 -.17 38.52 191.96 124.15 16 48 25 10)8.0 15.57 18.65

1696.60 6.16 11.98 195.88 119.27 19 49 52 6)6.8 17.62 350.48

1300.55 10.02 344.90 197.94 116.58 20 46 8 330.6 20.11 322.42

1171.27 6.16 335.35 195.88 119.27 21 25 58 111.5 17.62 311.85

1144.79 -.17 327.43 191.96 124.15 21 31 58 144.8 13.57 307.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATIOH ACCURACY

3GT 801.7 $GR 623,1SG3 183,9 ST 13.3 SR 29,8 63 9.2

RRT -,07_9 RRF .1148 RTF -.+rOt CRT .5215 DR5 -.9735 C$; -.4323

8GB 10I$.S R23 -,0279 R13 ,4858 LSA 31,8 HSA 11.1 88A 1.8

$61 808.9 $G2 619.0 THA 172,06 EL1 30.6 EL2 I1.O ALF 74.82

DIFFERENTIAL CCRRECT|ON8

TOE -.1385 TR4 -.5266 TC3 .3679 BAU .1147

ROE -.4957 RR4 .1489 RE5 .0250 FAU ,05857

FD[ -.239? FRA .1502 FC$-2.1788 BSP 887

DOE .5148 8RA .5472 SC3 .3888 FSP 245

LAUNCH DATE JUN 15 1971 FLIGHT TIME 102.00 ARRIVAL DATE $EP 23 tR?t

HELIOCENTRIC CONIC

RL 181.95 LAL .00

RP 208.90 LAP "1.67

RC 72.517 GL "11.94

PLANET_;ENTR|C CONIC

C3 22.399 VHL 4.732

LNCH AZHTH LNCH TIME

SO.D0 13 13 45

60.00 14 31 36

?0.DO 15 13 39

DO.DO 15 23 51

DO.DO 20 30 47

lOO.O0 21 6 43

liD.DO 21 13 S

DIFFERENTIAL CCRRECTION9

TDE -.1314 TRA -.5201 TC3 .3854 8AU .1159

ROE ".4915 RRA .1452 RE3 .0207 FAU .06169

FOE ".2600 FR4 .1228 FC3-2.3853 BSP 917

DOE .5087 BRA .5400 8C3 .3859 FSP 266

DISTANCE 258.405 EARTH TO MAR8

LOt. 281.5_ YL 35.162 6AL 5.10 ElL 91.86 HCA 65.5A SMA 205,42 ECC .27419 |NC 1.8350 Vl 29.329

LOP 544,70 VP 25,239 GAP 15,91 kZP 90,20 TAL 24,0| TAP |07,55 RCA 149.10 kPO 291,78 V2 26.470

GP -3.46 2AL 54,12 ZAP 161,13 ET$ 190.41 ZAE IS6.97 ETE 558.2g ZAC 93.42 ETC 279.29 LVI -16.71

DLA -27.73 RAL 520.97 RAD 6643.9 VEL 11.932 PTH S.94 VHP S.950 DPA "17.79

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM

2587.10 -11,?2 70,17 180.61 155.45 15 56 52 1587.1

2380.09 -S.84 57,11 186.20 129.g5 IS !1 IS 1390.0

2079.93 .52 57.58 191.00 124.15 18 48 19 1079.9

16T2.32 s.g8 10.62 194.98 119.10 18 51 45 _72.3

1292.g9 !1.15 $42.72 197,19 119.16 20 51 50 263.0

1148.79 8.98 531,99 194.98 11g.10 21 29 49 146.8

1126.?S .$2 329.49 191.00 124.15 21 31 52 129.8

MID-COURSE EXECUTION ACCURACY

8ST 815.2 SGR 627.7 $G5 i97.5

RRT -.0772 RRF .1230 RTF -.4791

$GB 1028.9 R23 -.053g R15 ,4857

8G1 818,7 SG2 $25.2 THA 171,$6

RAP 330.27 ECC 1.3685

INJ 2 LAT INJ 2 LONG

6.55 54.35

10.24 5g.14

14,21 I?.55

18,31 348,gg

20.99 320,01

18,31 310.55

14.21 309.60

ORBS1 OETERNINATION ACCURACY

ST 15.3 SR 29.g 95 g.5

CRT *$143 CR$ -.9763 CST -*4445

LSA 52.2 NSA 11,2 8SA i.g

ELI 30.8 EL2 11.1ALF 75.12
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES EVIL 4, 1971)

LAUNCH OAT• JUN 13 lit1

HELIOCENTRIC CONIC

IL 161.08 LAL ,00

IP tQ•,I6 LAP "|,iS

RC 73.950 K "11,IY

PLAN[TOCENTRIC C0441C

C3 21o185 VNL 4,64A

LNCN AZNTH LNEH TIRE

SO,DO 1• tR 33

80,00 14 $0 51

70,00 II 13 44

80,00 18 13 31

90.00 l0 36 4

100,00 2| • $1

110.00 21 13 10

FLIGHT TIRE 104.00 ARRIVAL DATE lIP l$ 1171

OIITAK( RiO.riO

L_ Ill.l! VL IS.OAT GAL $,00 A|L ll,6i HCA RADii IMA

L_d e t41.ll VP II,lO| GAFF 11.47 AIR iO,ll TAL 64044 TAP

6P -$.$l IAL 13,R6 lAP lW,IS ITS 119.91 ZA[ |i?,3S ETE

EARTH TO NAIl

801.44 ECC ,ZR?34 IHC 1,111t Vl 21oill

I06,01 RCA 141o05 APO ll7,1l V£ ll,411

3S?.11 ZAC 85.32 ETC 179.21 LVI -I•,lO

OLA -Z?,I+ RAL 320,41 RAO Ili|,! V[L 11.889 PTH I.II VHP 8,6R8 DRA "17,88

L-I TIlE INJ LAT lHJ LONG IRa RT ARC |NJ AZNTH IRa TIME PO C8T TIN

28T3,17 -11.07 ll°S$ 179.R8 136.58 13 15 2T 1573.i

2$ll.M -S,2D 58,41 |85°26 130,02 15 ID 17 1365,8

2013.01 1.16 Re. TO 190,0T 124.14 16 46 ? 1063.0

164t.t8 T.75 8.31 184.11 118.93 18 53 28 649.0

1223.08 12.34 340.39 116.52 115.65 20 58 27 223.0

1113.41 T.T$ 330.69 194.11 116,R3 21 27 34 123.5

1100,87 1.16 325.61 190.07 124.14 21 31 40 109.$

RAP 830,21 [CC 1.3552

INJ 2 LAT INJ 2 LONG

7.31 53.02

10.86 38.42

14,81 16,74

19.85 347.55

21.86 3|?.41

18.85 308.92

14.81 305.65

DIFFERENTIAL COtI[CTI_I HID-COURSE EXECUTIC_I ACCURACY

TDE ".1274 TRA -.5131 TC3 .4011 BAU .IISO $GT 823.2 $GR 632.0 SG3 211.$

RDE -,4861 RRA .1417 RC3 .0157 FAU ,06498 RRT -.0807 RRF .1620 RTF 0.4775

FOE -.2813 FRA .1146 FC3-R.6061 86P 941 $GB 1037,8 R23 -.0401 R13 .4650

ROE .5030 IRA .1327 8C8 .4019 FRP 289 601 82?,0 $02 627.0 THA 17|.60

LAUNCH OAT[ JUN 18 1171 FLIGHT TIM( 106.00

ORBIT DETERMINATION ACCURACY

ST 13.3 SR 30.1 S• 10.4

CRT .5072 CR• -.9783 CST -.4550

L$A 32,6 NSA 11.3 884 2.0

£LI 31.0 £L2 11,2 ALF ?l.43

ARRIVAL DATE $(P 27 19?1

HELIOCEHTIIC CONIC DISTANCE 263.938 EARTH TO MAR•

ML 151.93 LAb +00 LOL llloil Vb 32,994 GAL 5.07 AZL 91.14 HCA 85.8? 8HA 201.64 ECC .26096 INC 1.6393 Vl 29.825

RP 207,04 LAP -1,$4 LOP 347.23 VP 24.9?7 GAP IS.DR AZP 90.12 TAL 24.87 TAP 110,74 RCA 149.01 APO 254.26 V2 26,454

IC ?5.421 GL -I1.R8 GP -3.06 ZAL 13.11 ZAP 158.54 ET$ 159.59 ZAE 167.80 ETE 355.81 ZAC 95,23 ETC 27g.27 LVI -16.49

PLAN[TOCENTR1C CONIC

C3 20,850 VHL 4.511 DLA "26,10 RAL 319.87 RAD 6643.2 VEL 11.868 PTH 6.88 VHP 6.4?? DPA "18.00 RAP 330.28 ECC 1.3431

LNCH AZNTH LNCH TIME L-I TIN• |NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME I_ CST TIN INJ 2 LAT INJ 2 LONG

50.00 13 11 20 2511.54 -10,48 69,06 170.79 136.69 13 34 2 1561.5 7,82 33.26

RO.O0 14 30 3 2512.14 -4.62 33.?$ 164.35 130.05 15 8 16 1352.1 11.44 3?.?1

70.00 I8 13 42 2047,3£ 1,?? 35.87 |69,17 124,I1 16 47 SO 1047.3 15,36 15.85

I0,00 11 E? 59 1821,88 6.47 6,OI 193.28 116.74 18 55 6 621,9 19,34 348.18

90,00 EO 47 14 1177.60 13.88 337.73 105.96 115.00 21 6 52 177.6 22.01 314.43

100,00 I1 10 $I 1101.35 8o47 329.45 193.28 118.74 21 29 13 101.3 18.34 307o53

110.00 21 13 l I094.14 !.77 324.79 189.17 124.11 21 31 23 94.1 15.3• 804.77

DIFFERENTIAL COllECTICNI

TOE -.1214 TRA -.5070 TC3 o4116 lAD 01112

ROE -,4820 NNA ,1303 RC3 ,0066 FAU ,06847

FOE -,3033 FRA ,1057 FC3-2,1430 lip 95R

DOE ,4975 EIA ,$251 IC3 ,41it FIR 314

MID-COURSE EXECU?ION AccuRACY ORBIT DETERMINATION ACCURACY

8ST RlO,O $GR $31.0 •03 22?.1 8T 13.3 8R 30.4 •8 10.1

RRT -.0849 RRF .1415 RTF -,4755 CRT .4gg? CI$ -.9717 CST -.463l

$GB 1045,6 R23 ",0459 R13 .4840 LSA 33.0 MSA 11.3 l$A 2,0

861 834,1 $G2 830.5 THA 171.25 ELI 31.2 EL2 11,2 ALF ?5.??

LAUNCH OAT( JUN 13 1971 FLIGHT TINE 108.00

N[LIOC[NTMIC CONIC

RL Ill,IS LAL .00

RP 207.12 LAP -S.lZ

tC 71.644 GL -11.8t

PLANETOCENTRIC CONIC

C3 10,177 VNL 4,492

LNCH AZMTH LNCN TIM(

10°00 13 10 1

I0,00 14 29 12

70.00 11 13 34

IO.O0 I1 21 49

00.00 2I 3 I

I00,00 It 11 41

tlO,O0 21 13 0

OIFFENENTIAL CORRECTIONS

TO[ -,1118 TRA -.lOOI YC3 .4100 lAD ,Clio

I82 -,4t?1 RIG ,!910 ItS ,0030 FAU ,07111

FOr -°3813 FRA ,81t0 FCI-3,DIll lip I?l

IBE ,4114 IRA ,3|1i Re3 ,4301 FiR 941

DISTANCE 24?.755

LOL 261,36 VL $2,R!6 IAL 5,0• AZL 61,62 HCA 87.14 IRA

LOP 341.41 VP R4.657 GAP 14.64 AZP 90.08 TAL 25.28 TAP

IP -3°77 Z/d. ll.lUl ZAP 157.20 ET8 189.24 ZAE 168.31 ETE

ARRIVAL DATE 8EP 29 1671

EARTH TO MAR8

111,98 ECC .25509 INC 1.6176 VI 21.325

112.42 RCA 148.g? APO 251.00 V2 26.444

354.36 ZAC 95.I3 2TC 279.25 LVI -|$.$7

DLA -!1,21 IAL 311.35 RAD 1642.8 VEL 11.840 PTH 6.86 VHP 6.269 DPA -10,12 RAP 330.24 ECC 1.3321

L-I TIME |NJ LAT INJ LONG INJ RT ARC ]NJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2|10.10 -I.ei 11,91 177.94 131,78 13 52 36 1550.1 8.49 52.60

2386.11 04,07 59,16 183.49 130.13 15 8 12 1339.? 11,97 37,13

2Qll.?l 2.36 39,11 188.32 114,08 16 4? 26 1032.0 IS.St 18.03

liOI,OR I,IS 6.91 |92,4t 118,95 18 96 36 606.1 20,09 344.88

1111.11 19.93 333.71 ilS.?O 113.94 21 2I 38 111.6 24.0? 306.••

lOlO,ll 1,19 321,28 192,49 118.55 21 30 42 80.6 20,0t 301.23

IO?l,ll loll 324.03 188.32 124.00 21 31 0 79.6 15,86 309.95

MID-COURSE EXECUTION ACCURACY ORBIT D[TERFl|MAT[OM ACCURACY

3GT 135.$ $OR 131.8 3;3 143.3 1T 13.3 IR 30,1 II 11,1

RNT -.OllO RRF ,1517 ITF =,+,21 CRT .4t31CRI -,1101 CiT -.4Y81

808 1091,4 R23 -,0525 RI9 ,4113 LSA 33.4 MIA 11,3 UA t.I

1GI 140,t $62 133.1 THA 170,18 ELI 31.4 EL2 11.3 ALF ?1,06

LAUNCH DATE JUN 13 !171 FLIGHT TIME 110,00 ARRIVAL DATE OCT 1 IIT!

M[LIOC|M?RI¢ CONIC OIITAN¢[ 271o121 [AR?H ?0 HAIl

RL 111,13 LAL ,00 LO_ 111.11 YL 31,111 IAL 5.09 AZL RI,RO HCA 81.40 INA 111,41 (CC ol4183 INC 1.3R38 Vt 2R.511

IP 207.R1 LAP -1,10 LOS _ $4R.71 VP 14,744 lAP 14,R4 AZP $D,04 TAL 25,R$ TAP t!4.08 RCA 141,93 APO 248.02 V2 15.433

RC ?1.$08 tL -11.81 UP -$,1R 2AL $2.22 ZAP 155,R4 ET8 188,12 ZAE 166.19 [TE 352,71ZAC 85.04 [TC 279.23 LVl -18,24

PLAM[TOC[NTIIC CONIC

¢$ 16.5Rt VHL 4.423 DLA -21,40 IAL 318,14 RAD 6642.$ VEL 11.114 PTH 6.83 VHP

LNCH AZNTH LMCH TI_[ L-I TIN• INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIM[

SO.O0 13 8 50 1359,63 -6.3? 61.11 177.12 136.86 13 51 10

• O.OQ 14 28 17 26M8.11 "3.ST 34.61 182.66 130.17 15 ? 5

?0.00 16 13 18 lOt•.3R Ro83 34.41 187.49 124.05 16 46 57

IOoO0 18 31 _1 IS$6.71 9,71 S,61 191.72 111,35 18 5? 54

17,31 20 48 43 1144.36 11.68 331.69 1g5.13 113.31 21 ? 4?

tOQoO0 21 14 19 I061.19 9.78 327.18 191,72 118.35 21 32 1

110,00 _1 12 44 |061.18 2.83 323.33 187,49 124.05 21 30 30

OIFFERENTIAL C_RRECTICN8 NIO-COURSE £XECUTIGN ACCURACY

TOE -.1166 TIA -.4944 TC• .4414 |AU .1154 IGT 639.8 $G_ 645.3 863 260.5

tDE -,4?84 ItA ,1318 IC3 -,0041 FAU ,0T607 RRT -.0932 RRF ,|626 RTF -.4683

FDE -°3502 F'RA .0834 FC3-3,3668 I•P 977 SGB 1057og R23 -.059? R13 ,4796

BDE .4•?6 61A ,5111 8C3 ,4415 FSP 369 •01 844,g 602 636.? THA 1?D,47

6.062 DPA -18.27 RAP 330,18 ECC t.321•

PO CST TIM INJ 2 LAT INJ 2 LONG

133g.5 5.02 52.33

1328,2 12.41 $6.$S

1019.4 16,33 14.27

586.? 20.59 843.••

144.3 24,86 312.61

61.2 20.59 305,03

68.2 16.33 303.18

OR•IT DETERMINATION ACCURACY

ST 13.3 •R 30.8 •8 12.1

C_? .4881 CR8 -.6913 c•T -.4804

LIA 33.8 N•A 11.4 884 2.2

EL1 31.6 EL2 11,3 ALF 76.32
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

" LAUMCM DATE JUN 13 liT1

_[LItDDENTRIC C_141C

RL 151,93 LAL ,DO

RP 207,31 LAP -1.5?

R¢ 90o099 GL -It,IT

PLANETQCENTRIE CONIC

CS 18,996 VML 4.3|8

LNCM AZNTN LNCH TIME

SQ.DO IS T $4

SO.OO 14 ET 19

70.00 16 12 55

6O.OO 18 32 81

$6.16 20 S? 8

tOO.DO 21 15 43

110.00 21 12 21

FLIGI4Y TINS 112.00 ARRIVAL DATE OCT ) 1971

DISTANCE 27S,S|3 EARTH TO MARS

LOL 261,3D VL ]2,768 GAL 5.03 AZL 91,S7 NCA SO,iS SNA liT,SO ECC ,244ST INC 1.5743 VI EI.]ll

LOP 351,02 VP 24,637 GAP 13,85 AZP 90,01 TAL 2i,Ol TAP 115,?2 RCA 148.89 APO RASo3O V2 21.42R

GP -4.00 ZAL S1,78 ZAP 154,45 [T8 188.D2 ZAE 1SD,53 IT( 350.7D ZAC 04,94 ETC 2T9,21 LVI -IS.D9

OLA "28.52 RAL 310.3! RAD 6842.4 VEL 11.790 PTH 6.81 VHP S.897 DPA -10.42 RAP 330.10 [CC 1.3129

L-I TIME INJ LAT INJ LONG INJ RT ADC ZNJ AZMTM INJ TItlE PO CIT TIM |NJ 2 LAT INJ 2 LONG

28RD.80 "S.88 l?,il I?S,35 t_6.94 13 40 44 )529.8 9,80 81.93

231?,66 -3,10 54,11 161,67 |30,20 15 S 5? 1317,? 12,91 36.D2

2007.12 3.30 33.7? 186.?1 t24.01 IS 46 22 tOO?,1 16,73 13.$?

1568.66 10.35 4,80 t00.99 118.10 18 59 O 568,9 21.04 342.55

1168.64 16.$4 338.58 194.25 113.29 20 56 37 168.6 25.08 S14.46

1043,33 10,33 326,17 190,99 118.16 21 33 7 43.3 21.04 303.89

1053.94 3,30 322.69 186.71 124,01 21 29 55 53.9 16.78 302.49

DIFPERENTIAL C(;:RRECT|ONS

TOE -.1137 TRA -.4883 TC3 .4498 BAU ,1143

RDE -.4693 RRA .1288 RC3 -.0135 PAU .08021

POE -.3754 PRA .0741 FC3-3.9558 BSP 978

DOE .4831 8RA ,5050 BE3 .4500 PSP 399

MID-COURSE EXECUTION AcCuRAcY ORBIT DETERNINATIOW, ACCURACY

SGT 842.5 SGR 646.7 $G3 278.9 ST 13.3 8R 31.D 85 12.8

RRT -.0973 RRP .1743 RTF -.4623 CRT .4835 CR$ -.9816 CST -.4886

SOB 1062.1 R23 -*087T R13 .4754 LSA 34.1 NSA 11.4 SSA 2.5

3GI 848.1 SG2 639.4 THA 169.99 ELI 31.8 EL2 11.3 ALF 76.55

LAUNCH DATE JUN 13 1971 PLIGHT TZk( II4.DO ARRIVAL DATE OCT 5 1971

HELIOCENTRIC CONIC

RL 151.93 LAL .00 LCL 261.36 VL

RP 207.42 LAP -1.55 LOP 352.28 VP

RC 81.730 GL -11.85 GP -4.12 ZAL

PLANETOCENTRIC CONIC

C3 18.475 VHL 4.298

LNCH AZMTN LNCM TIME

50.00 13 6 18

60.DO 14 26 19

70.00 16 12 24

80.00 18 33 59

85.40 20 28 57

100.00 21 16 51

110.00 21 11 11

b]FFERENTIAL CO _qS

TOE -._]17 TR,: .*_ 29 TC3 .4552 BAU ./126

ROE -,357 kf_ _ I258 RC3 -.0233 FAU .08456

FOE - .013 FR -,_62/ FC3-3.9624 8SP 976

ODE .4790 8R. .4990 BE3 .4857 PSP 4DE

DZSTANCE 279.447 EARTH TO MARS

32.702 GAL 5.02 AZL 91.55 HCA 90.92 SMA 193.83 ECC .23988 INC 1.5527 Vl 29.325

24.535 GAP 13,47 AZP $9.98 TAL 26.42 TAP 117.$3 RCA 148.86 APO 242.81 V2 26.409

51.37 2AP 153.03 ET3 188.34 ZAE 170.22 ETE 348.53 ZAC 94.85 ETC 279.18 LVI -15.94

DLA -28.62 RAL 317.98 RAD 6642.1VEL 11.768 PTH 6.79 VHP 5.680 DPA -18.59 RAP 329.98 ECC 1.3041

L-I TIME ZNJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

2520.89 -8.44 67.31 175.61 137.D0 15 48 19 1520.9 9.95 51.55

2308.08 -2.66 33,65 181.12 138.23 15 4 47 1508.0 13.31 35.54

1996.03 3.72 33.19 185.95 123.97 16 45 41 996.0 17.13 12.93

1852,54 1D,ST S.88 190.28 117.96 16 89 52 552.6 21.45 341.49

1182.63 17.17 339.71 193.39 113.25 20 48 40 182.6 25.28 315.54

1027.11 10.87 325.25 190._ 117.98 21 33 56 27.t 21.45 302.86

1D42.85 3.72 322.11 _85.95 123.9T 21 29 14 42.8 17.13 501.85

NI D-C(_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 844.4 8DR 649.9 SG3 298.0 ST 13.3 DR 31.2 SS 13.4

RRT -.1012 RRF .1866 RTP -.4540 CRT .4816 CR8 -.9817 CST -.4982

_GB 1065.5 R25 -.OTT4 R13 .4691 LSA 34.5 NSA 11.4 8SA 2.3

$GI 850.5 SG2 642.0 THA 169.55 EL1 31.9 EL2 11.4 ALP 76.$7

LAUNCH DATE JUN 13 8971 FLIGHT TIHE 116.00 ARRIVAL DATE OCT T 1971

HELIOCL,_TR|C CONIC

RL 151.93 LAL .DO

RP 207.84 LAP -_.53

R_ 83._99 GL -11.82

PLANETOCENTRIC CG_IC

C3 17.995 VHL 4.242

LNCH AZMTH LNCil TIRE

50.00 13 _ 3

6O.OD 14 2_ 16

70.00 16 !1 47

80.00 18 34 48

84.84 20 22 42

100.00 21 17 40

llO.DD 21 II 14

DIFFEREHTIAL CC_RECTIONS

TDE -.110! TRA -.4778 TC3 .4571 DAU .1103

ROE -.4621 RRA .1230 RE3 -.034! FAU *08816

FOE -.4279 FRA .049¥ FC3-4.2892 DSP 871

8DE .4751 BRA ,4934 ST3 .4583 FSP 485

DISTANCE 283,399

LOL 261.38 VL 32.640 GAL 5.01AZL 91.53 HCA 92.18 SMA

LOP 353.54 VP 24.438 GAP 13.09 AZP 89.94 TAL 28.77 TAP

GP -4.25 ZAL 50.98 ZAP 151.57 (T3 I88.DS ZAE 170.86 ETE

EARTH TO MARS

194.67 ECC .23553 INC 1.5312 VI 29.525

118.98 RCA 148.82 APO 240.53 V2 26.595

345,61 ZAC 94.75 ETC 279.14 LVI -15.??

DLA -28.71 RAL 317.47 RAD 66,ll.9 VEL 11.748 PTH 6.78 VHP 5.501 DPA -18. T8 RAP 529.84 EC¢ 1.2962

L-I TIME INJ LAT INJ LON6 INJ RT kSC INJ AZMTH IMJ TIME PO CST TIN INJ 2 LAT IqJ 2 LONG

2512,76 -8.05 $6.96 174.gl 157.05 13 46 55 1512.8 10.55 51.20

2299.33 -2,30 53.26 180.40 130.25 15 3 36 1299.5 13.68 35.10

1986_07 4.10 32.67 185.23 123.94 16 44 55 986.1 17.47 12.56

t558.,_ 11.33 3,05 189.59 117,81 19 O 28 538.2 21.80 340.58

1191.15 17.39 340.43 192.57 113.21 20 42 33 191.1 25.45 318.21

1012.82 |1.33 324.42 189.59 l!7.81 21 34 35 12.6 21.80 301.93

1032.89 4.10 321._9 _85.23 123.84 21 28 28 32.9 17.47 301.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 844.9 $GR 852.9 803 318.4 ST 13.5 5R 31.5 ss 14.0

RRT *.1048 RRF .1387 RTF -._,57 CRT .4807 CR8 -.9819 CIT -.5076

8DE lOgT.g R23 -,D881 R13 .4613 LSA 34.9 RSA 11.4 85A 2.4

$01 851.5 802 $44,5 THA 189.04 EL1 32.1 EL2 11.4 ALF 78.75

LAUNCH DATE JUN 13 1971 FLIGHT TIME 118.00 ARRIVAL DATE OCT 9 1971

HELIOCENTRIC CONIC

RL 151.93 LAL .DO LOL 2S1.36 VL

RP 20?.65 LAP -I.81 LOP $54.80 VP

RC 85,104 GL -11.78 GP -4.38 ZAL

PLANETOCENTRIC CONIC

C3 IT.IS2 VHL 4.109

LNCM AZMTH LNCH TIME

SO.DO 13 3 48

60.00 14 24 12

TO.OO 16 11 S

80.00 18 35 lS

$4.44 20 17 47

lOO.O0 21 18 8

110.00 21 10 29

DIFFERENTIAL CORRECTIONS

TOE -.1091 TRA -.473| TC3 .4550 BAU .1073

ROE -.4580 RRA .1203 RE3 -.0400 PAU .09390

FDE -.4553 FRA .0366 FC3-4.6347 83P 961

DOE .4714 ERA .4882 8C3 .4573 PSP SOl

DISTANCE 287.374 EARTH TO MAR8

32.585 GAL S.OO AZL 91.51 HCA 93.44 8MA 193.$1 ECC .23150 INC 1.5095 Vl 29.525

24,348 _AP 12,T3 4ZP 88.91 TAL 27,09 TAP 120.3_ RCk 148.79 kPO 238.44 V2 26.581

50.62 ZAP |80.09 ITS 187,64 ZAE 17t.74 ETE 342.44 ZAC 84.66 ETC 279.09 LVl -15.59

DLA -23.78 RAL 3I?,OS RAD 6641.7 V[L 11.730 PTH 6.76 VHP 5,330 DPk -18.88 RAP 329.66 ECC 1.2889

L-I TIN£ INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT lNJ 2 LONG

2605.58 "?,6? 68,66 174.25 137,10 13 46 33 1505.4 10,71 50.88

22gl.49 °1,85 SI.BD 179,72 130.28 15 2 23 1281.5 14.01 34.7D

197?,23 4.44 32.28 184.55 123,g0 16 44 D g77.2 17.78 11.85

1525.51 11.74 2,33 188.g3 117.65 19 0 42 $25.5 22.18 339.75

1195.g3 17,58 340.$7 191,80 113.15 2D 37 43 195.9 25.61 518.60

6288.02 11.74 301.60 188.93 117.85 23 2 56 5288.0 22.11 279.02

1024.04 4.44 321.12 184.55 123.g0 21 27 33 24.0 IT,76 300.76

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 844.1SGR 655.9 SG3 339,8 ST 15.4 SR 31,5 $8 14.6

RRT -.1079 RRP ,2166 RTP -,430T CRT .48IT CR3 -.g684 CST -.5162

SGB 1D69.0 R23 -,1005 R13 ,4512 LSA 35.3 NSA 11.4 $SA 2.5

SG1 851,2 SG2 646.6 THA 168,53 ELI 32,2 EL2 11.4 ALF 76.75
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUMCM DATE JUM 13 II?l FLISNT TIME 120,00 ARIiVAL DATE OCT It IITI

HEL1OCEMYII¢ ¢Q1tI¢

RL 1|1,91LAL ,0D

_P 20?,80 LAP "1,41

_C 86o143 k -tl,7l

PLAMETOCENTM|¢ CONIC

C3 1?.!42 VHL 4.140

LNCH AZMTM LNCH TIRE

SO.OD 13 E 33

60.00 14 23 I

70.00 11 10 1t

80.00 18 IS RO

84.16 tO 14 0

100.00 21 18 13

I10.0Q 21 9 38

DIFFERENTIAL CCRRECT](_I8

TOE -.1089 TRA -.4681 TC3 .4418 IAU .1037

ROE -.4355 RRA .1177 RC3 -.OS_ FAU .oggo3

FOE -.4635 FRA .022S FC3-S.nnl3 DIP 946

_0[ .4981 IRA .4834 BC$ ,4586 FSP 539

DISTANCE RSI,STt

LQ4. |IS,31 VL 32,S30 GAL 4,8D AZL 91,4R HCA 84,T0 8NA

LOP 314,03 VP 14.Ill GAP 11,38 AZF 18,81 TAL E7,38 TAP

Ik m -4,n |AL SO.El tAP 148,S7 it3 tiT,it tat IYE,S5 ETE

EARTN TO NAIl

Ill. S4 ECC .|EYT8 INC S.ilYl Vl ll,ll0

IEZ,08 RCA 141,77 AFO 231,Jt VE ll, lil

338,18 ZAC 94,36 ETC 879,04 IV! -11.40

DLA -IS.l) |AL 31l.ll NAD IMI.3 VEL 11,?I2 PTH

L-! T1M[ INS L&T

1418,73 -?,33

1ll4,IO -1.64

ltl_,4T 4.?3

1514.80 IS,O?

119Y.80 IT,T8

6277.31 IN.O?

1011,21 4.73

S,74 YHP 3.1D? DPA -18.20 RAP 329,46 [CC 1,P821

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT IMJ P LONG

IS,3? 173,$3 237.14 13 44 IE 1498.7 11.04 50.59

ST,S2 ITR.DI 130.27 IS 1 10 1284.5 14.30 34.34

31.80 183,89 123.13 16 43 1 969,5 18.02 11.40

1.71 188.30 117.52 19 0 36 514.8 22.36 339.05

341.09 191.08 113,09 20 33 57 197.8 25.74 318.77

300.98 188.30 117.52 23 2 51 5277.3 22,36 2?8.33

32D,72 183,89 123,88 21 26 35 16.3 18.02 300,31

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 842.1 8GR 858.7 SG3 362,5 8T 13.4 8R 31.6 $8 15.2

RRT -.1100 RRF .2282 RTF -.4144 CRT .4854 CR8 -.9810 CIT -.5308

$08 1069.2 R23 ".1132 R13 .4384 LSA 35.7 NSA 11.5 $8A 2.5

$G1 849.8 $02 648.9 THA /68.05 [LI 32.4 ELI 11.5 ALF 76,65

_.It/ACH OATS SUN 13 1971 FLIGHT TIME 122.00 ARRIVAL DATE OCT 13 19T1

HCLIOCENTRIC CONIC

RL 151.93 LAL .O0 LCL 211.36 VL

kP 207°94 LAP -1.44 LOP 317,31 VP

kC 18.111 GL -11,S? GP "4.IS ZA4.

PLANETOCENTNIC CIC_4IC

C3 16.761 VHL 4.004

LNCH AZMTH LNCN TIME

30.00 13 1 21

60.00 14 21 58

PO.O0 16 9 15

80.00 18 35 3

83.98 20 11 I

100.00 21 17 53

110.00 21 8 41

DIFFERENT IAL CCRRECTION8

TD[ -,109P TRA -.4610 TC3 ,4570 DAU .0993

NO( -.4320 IRA .1112 RC5 -.0?32 FAU .10434

FD[ -.5119 FRA ,OOll FCS-S.3IIZ DIP 82_

80[ .4650 BRA .479! 8C3 ,4440 FSP 560

DISTANCE 293.391

32.480 GAL 4.gT AZL 91.47 HCA 93.93 SMA

24.1?4 GAP 12,04 AZP 89.65 TAL 27,67 TAP

49.97 ZAP 147,02 ETA 187.38 ZAE 173.37 ETE

EARTH TO MARS

lgl,?S [CC ,22431 INC 1.4663 VI 29.32S

123.83 RCA 148.74 APO 234,77 V2 26.349

332,84 ZAC 94,47 ETC 278,98 LVI -15,19

DLA -2l.l! RAL 316.33 RAD 6641.4 VEL 11.693 PTH

L-I TIN[ INJ LAT

2492.71 -?.04

2278.32 -1.3T

1832.78 4.98

I S06.09 12.35

1197.33 1?.92

IEM.4D 12.39

1OUR.SO 4,98

S.73 VHP 5,010 DPA -19.43 RAP 329,22 ECC 1.2758

INS LONG INS RT A$C INS AZNTH INS TIME PO CST TIN INS 2 LAT INS 2 LONG

66.11 173.05 137.18 13 42 53 1492.8 11.34 50.33

52.23 178.48 130.28 14 59 56 1276.3 14.56 34.02

31.45 163.28 123.83 16 4t 57 962.S 18.25 11.01

1.21 187.68 117,40 19 0 9 506.1 22.57 338.49

341.12 190.39 113.01 20 31 3 197.3 25.85 316.??

300.48 187.68 117.40 23 2 23 5268.6 22.5? 277.?S

320,37 183,28 123,83 21 23 31 9.6 18.25 299.92

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 839.2 8DR 661.5 SG3 386.2 ST 13.5 SR 31.? 83 13.6

RRT -.1112 RRF .2436 RTF -.3954 CRT .4908 CRS -.9806 CST -.5435

SGB 1068.6 R23 ".1320 R13 .4233 LSA 36,1 NSA 11.5 33A 2.6

$01 847.2 SG2 651.2 THA 167.57 ELI 32.5 EL2 !1.5 ALF 76.47

LAUNCH OAT[ SUN 13 1071 FLIGHT TIME 124.00 ARRIVAL DATE OCT 15 Igfl

NELIOCENTRIC CONIC 016TANCE 299.428 EARTH TO MARS

RL 151,95 LAL .00 LOL 261.36 VL $2.435 GAL 4.85 AZL 91.44 HCA 9?.21 SMA 190.94 [CC .22110 INC 1.4445 Vl 29.325

NP 208.06 LAP -1.43 LOP 358.51 VP 24.094 GAP 11.71 AZP 89.82 TAL 27.93 TAP 125.13 RCA 148.72 APO 233.16 V2 26.352

R( 10.421 GL -11.80 GP -4.60 ZAL 49.68 ZAP 143.44 [T$ 187.l? ZA[ |74.l? EVE 325.24 ZAC 94.38 [TC 278.92 LVI -14.98

PLAN[TOCENTRIC CONIC

C3 IS.407 VML 4.051 DLA -21.18 IAL 518.01 RAO 6641.2 VEL 11.661 PTH 6.72 VHP 4.861 OPA -19.68 RAP 328.95 EC¢ 1.2?00

LNCH AZNTH LNCH TIN[ L-I TINS INS LAT INS LONG INS RT ASC INS AZMTH IMJ TIME PO CST TIN INS 2 LAT INS 2 LONG

50.00 13 0 l 2487.50 -8,7T 63.09 172.31 137.21 13 41 3? 1407.5 11.60 30.10

10.00 14 20 49 22?2.82 -1,13 31.97 !77,gl 130.29 14 56 42 1272.g 14.?9 33.?5

70.00 18 i 11 1957.13 5.20 31.13 112.69 123o80 16 40 48 957.1 16.44 10.98

10.00 ti 34 10 1419.40 12.58 ,82 10?.08 !17,31 16 59 18 499.4 22.72 338.05

83.89 20 8 I I114.74 II.OI 341,00 189,75 112.93 20 29 3 194.7 25.94 316.90

100.00 21 17 11 8261.81 12.51 300.10 187.08 117.31 23 I 33 3261.g 22.72 2?7.33

110.00 21 ? 3Y 1003,95 5.20 320.07 182.69 103.80 21 24 01 4,0 18.44 198.39

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY ORBIT DETCRMIMATION ACCURACY

TOE -.SlOt TRA -.4ill TC8 ,4118 DAU ,0841 8GT 835.3 $GR 164.4 $63 411.1 ST 13.S IR 31.9 IS 19.3

ROE -,4411 RRA .till RE3 ",Oils FAU ,|OIIS NIT -b|101 RRF .2698 RTF ",_,21 CIT ,4986 CRI -.lag! Clr -.SS?l

FOE -,3410 FAN -.0OSl FC3-3,?9t4 lip SOl 3GB 104Y,3 R23 ",iSiS RI3 .4046 LSA 36,4 MSA 11.3 IIA 2,?

80E .4621 8RA .4754 |C3 .4311 PiP 122 IG1 143.6 362 153.7 THA 117.1? EL1 32.? EL2 11,5 ALF ?S,I9

LAUNCM OAT2 SUM IS 1871 FLIGHT TIME 128.00 ARRIVAL DATE OCT 17 1171

NELIOCEMTRIC CONIC

RL lSl.ll LAL ,00 L04. |81,1S VL

RP 20e,14 LAP -1.41 LOl I 338.11 VP

lC 91.159 IL -11.33 GP "4,95 _AL

PLANETOCENTRIC CONIC

C3 16.077 VML 4.010

LNCH AZMTM LNCM TIRE

SO.O0 12 08 50

60.00 14 19 39

?0.00 16 ? 1

60.00 18 $3 10

05,88 20 ? 34

100.00 21 16 0

110.00 21 6 2?

DIFFERENTIAL CORR[¢T]C_S

TDE -.1018 TRA -.4490 TC3 .42S? DAU ,0845

RDE -.4462 RRA ,1100 RC3 ",1065 FAU ,11810

FDE -.5814 FRA -,0315 FC3-6.2518 DAP 753

BDE .4376 BRA ,4600 BC3 .4388 FlP 053

DISTANCE 303.483 EARTH TO MAR8

32.383 GAL 4.94 AZL 81.42 HCA 98.41 8NA 100.18 ECC ,21814 INC 1.4227 Vl 29,323

24.DI8 6AP 11.38 AZP Sg,?g TAL 25.16 TAP 126,12 RCA 14t.71 APO 231.88 V2 26.313

49,43 ZAR 143.83 ITS 186,98 ZA[ 174.18 [TE 313.17 ZAC 94.28 ETC 2?8.85 LVX -14.70

DLA -21,18 RAL 313,71 RAD 6341.D VEL 11.66? PTH 8,?0 VHP 4. ?l 8 DPA -19.95 RAF 323.64 ECC 1,2646

L-| TINS INS LAT INS LONG INS RT A3C INS AZHTH INS TINS PO C6T TIN INS 2 LAT INS 2 LONG

2482.84 -6.54 63,69 IY2,00 137,23 13 40 21 1402.S 11.83 49.90

2284,23 -,93 51,?S 177.38 130,29 14 57 2? 1268,3 14,gg 33.$1

1912,43 S,37 30.go 182.13 123,78 16 38 33 gS2.5 16.$9 10.40

|454,65 12.70 .55 186.30 117,25 10 $6 3 494.6 22,83 337.?4

1180.27 16.18 3A0.72 1e9.15 112,03 20 2T 43 190.3 26.01 316.23

6R57,16 12,70 299.82 186. S0 117.25 23 0 15 523?.2 22,83 2??,02

6287,31 $.37 287,73 162.13 123.78 22 51 13 328?.3 16,59 2??.23

NED-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

8GT 821,3 SGR 667.8 SG3 439.1 ST 13.2 6R 32.0 SS 17.2

RRT -.1239 RRF .2796 RTF -.3720 CRT .4?93 CR$ -o9795 CAT -.9509

$GB 1038.3 R23 ".!515 R13 .4133 LSA 36.S MAA 11.3 SSA 2.7

SG1 832.6 SG2 633.7 THA 164.63 ELI 32.? EL2 11.3 ALF ??.2?
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

- LAUNCH DATE JUH t3 tR?t

HELIOCENTRIC CONIC

RL tSt.SS LAL .DO

RP 206.41 LAP -1,$8

RC 84.128 6L "11.45

PLANETOCEHTRIC CONIC

C3 15.768 VHL S,STI

LNCH A2NTM LNCH T]HE

SO.00 12 ST $1

60.00 14 18 26

TO.DO 16 S 46

60.O0 18 31 36

83.67 20 T 84

;DO.O0 21 14 26

110.OG 21 S 12

FL|GHT T|t4[ t28.OO ARRIVAL OATE OCT 16 tSTt

DISTANCE 307,55| EARTH TO MARS

U_. 261.36 VL $E.384 GAL 4.96 AZL St,40 HCA SS,Tt 8HA tOS,St [CC .ttS4D INC 1.4000 VS |6,886

LOP 1.06 VP 23.945 GAP II.08 AZP 88.?6 TAL 2S,S? TAP 128,07 RCA 148.69 APO 260.34 Y2 26.294

GP -$.11 ZAL 49o21 ZAP t42,|8 ITS 186,T5 ZAE |75.43 ETE 301,72 2AC 84.;9 ETC 276.?? LV! -14.SO

DLA -28.86 RAL 315.45 RAO 6640.9 VEL 11.654 PTH 6.69 VHP 4.583 DPA -20.23 RAP 328.$0 ECC 1.2695

L-I TINS IN; LAT IN; LONG |NJ RT ASC IN; AZMTH IN; TIRE PO CST TIM IN; 2 LAT IN; 2 LONG

24T8.82 -6.64 65.52 171.53 137.25 13 39 18 1478.8 12.03 48.72

2264.34 -.76 51.56 176.88 130.29 14 56 13 1264.3 15.15 33.30

1848o?8 S,Sl 30_T1 181.6! 123°76 18 36 15 948.8 18.71 10,19

1491.g? 12.78 .39 185.94 117.21 18 56 28 492.0 22,80 33?*ST

1183.62 18.29 340.28 188.60 112.T3 20 27 18 163,6 26.07 8IS.S2

6254.48 12,T9 299.67 165.94 t17,21 22 58 43 5254.5 22.90 276.84

6283.64 5.51 297.53 181.61 123.76 22 49 56 5283.6 18.71 277.01

DIFFERENT ;AL CORRECTIONS

TOE -.1065 TRA -.4509 TC3 .3683 6AU .0859

ROE -.4428 RRA .1080 RC3 -,1239 FAU ,12190

FOE -.60T2 FRA -.0426 FCS'6.6929 BSP 768

SOS .4659 6RA .4637 OCS .4076 FOP ?06

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 819.4 8DR 670.S 863 465.5 ST 13.6 SR 32.1 88 17.6

RRT -.liST RRF .2963 RTF -.3284 CRT .5044 CRS -.9790 CST -.ST85

SOB 1058.8 R23 -.1883 R13 .3746 LSA 37.2 NSA 11.5 86A 2.9

381 829,4 SG2 658.2 THA 185.31 EL1 $2.8 EL2 11.5 ALF T6.19

LAUNCH DATE JUN 13 1971 FLIGNT TIME 130.00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC

RL 151.96 LAL .00

RP 208.58 LAP -1.35

RC 96,02T GL -11.$6

PLANETOCENTRIC CONIC

C3 15.479 VHL 3.934

LNCH AZHTH LNCH TIN(

$0.00 12 56 45

60.00 14 1T 16

?O.OO 16 4 26

80.00 16 29 39

84.t4 20 6 O

IDO.O0 21 12 31

110.00 Z; S 52

DIFFERENTIAL COARSe?IONS

?DE -.11_4 TR_ -.4616 TCS .348| 6AU .0?T6

ROE -596 RRA .;060 RC3 -.1426 FAU .12792

FDE- _34_ FRA -,G_ FCS-T,1543 ESP 763

BOA ._54_ ERA .464! BC3 .3762 FSP 7SS

D|STANCE 311.63T

LOL 261.36 VL 32.319 GAL 4.90 AZL 91.38 HCA I00,95 8NA

LOP 2.31 VP 23.874 GAP 10.76 AZP 89.74 TAL 28.55 TAP

GP -5.27 ZAL 49.01 ZAP 140.50 ETS 186.54 ZA[ 175.68 ST[

EARTH TO MARS

188.86 [CC .21286 |NC 1.3787 Vl 29.325

129.50 RCA 148.68 APO 229,10 V2 26.274

284.96 ZAC 94.10 ETC 278.69 LVI -14.24

DLA -28.83 RAL 315.22 RAD 6640.8 VEL 11.642 PTH 6.68 VHP 4.464 SPA -20.52 RAP 327,93 ECC 1.2547

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TEN INJ 2 LAT INJ Z LONG

2479,38 -6.17 65.38 171.09 137.27 13 38 I 1475.4 12,20 49.57

2261,12 -,61 St,41 176,42 130.30 14 54 59 t261.1 15.26 $3.14

1946.04 5.62 30.57 181.12 123.74 16 36 52 946.0 18.80 10.03

1491.16 12.81 .34 185.40 117.20 18 54 30 481.2 22.91 337.51

ttTS.06 16.37 339,68 188.06 112.61 20 2T 38 175.1 26.10 315,20

6253.67 12.81 299.62 185.40 117.20 22 56 45 5253.7 22.9; 276.79

6260.90 S,62 297.39 181.12 126,74 22 48 3) 5280.9 16.80 276.85

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6_6.6 SGR 673.4 $G3 493,0 ST 14.0 SR 32.1 S$ 18.1

RRT -,1027 RRF .3142 RTF -.2834 CRT .5259 CRS ".9786 CST -.6022

$85 1058.4 R23 ".2256 R13 .3340 LSA 37.6 HSA 11.6 SSA 2.D

$81 825.2 $82 662.9 THA 166.05 ELI 33.1 EL2 11.6 ALF 75.22

LAU!_CD_ _X_ ._UN 13 1971 FLIGHT TIME 132.00 ARRIVAL DATE OCT 23 197t

HELIO(Erd¥_C CCt_IC

RL 151.93 LAL -DO LOL 261.36 VL

RP 208.76 LAP -1.33 LOP 3.56 YP

RC 97.956 GL -11,26 GP -S.43 ZAL

PLANETOCENTR|C CONIC

C3 15.208 VHL 3.900

LNCH AZHTH LNCH TIME

5O.OO ;2 55 42

60.00 14 J_ ?

70.00 16 3 1

80.00 18 27 21

84.40 20 6 2;

tO0.O0 21 10 13

t!0.00 21 2 27

DIFFERENTIAL CCItR(CT|ON$

TDE -.1196 TRA -.4523 TC3 ,3043 SAU .0701

RD[ -.4366 ERA .104| RC3 ".1628 FAD °13420

FOE -.6616 FRA -.066T FC3-7.6398 ASP T43

BOA .4525 IRA .464! 8C3 .3450 FSP 812

DISTANCE 315.734 EARTH TO MARS

32.286 GAL A.SS AZL 91.36 HCA 102.20 INk 188,33 ECC .21062 1NC 1.3665 Vl 29,326

23.807 GAP 10,46 AZP 89.71 TAL 28,70 TAP 130,90 RCA 146.68 APO 227.98 V2 26.254

48.84 ZAP 1_,79 ETS 186.34 ZAE 175.54 ETA 268.93 ZAC 94.00 ETC 278.89 LVl -13.9T

DLA -28.78 RAL 315.02 RAD 6640.6 VEL 11.630 PTH

L-I TINS IN; LAT

2472,49 -6.02

2258.56 -.50

1944.19 5,68

1492.08 ;2.78

;164.19 18.45

6254,59 12.78

6279.05 5.$9

6,87 VHP 4,331 SPA -20.84 RAP 327.52 ECC 1.2503

IN; LONG IN; RT ASC IN; AZHTH IN; TIME PO CST TIM IN; 2 LAT |NJ 2 LONG

65,25 175.69 137.28 l_ 36 58 1472.5 12.34 49.44

51,28 175.99 130.30 14 53 46 1258.6 15.39 33.01

30.47 180.66 123.73 16 35 25 944.2 18.8T 9.92

.40 184.88 117.21 18 52 13 492.1 22.89 33T.ST

$36,92 lS7,SI 112.49 20 28 45 164.2 26.;2 3;4,40

299.67 /84.88 117,21 22 54 28 5254.S _2.89 276.96

297,29 180.66 123.T3 22 47 6 5279.0 ;8.87 2YS.Y4

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

6GT 813.7 6DR 678.4 SO3 521.7 ST 14.4 SR 32.2 38 18.5

RRT -,9900 RRF .3328 RTF -._57 CRT .54ST CR8 -.9780 CSY -.QZ4|

SOB IOgO.2 R23 ".2843 R13 ,2891 LSA 37.S MSk 11.7 8SA 2.9

SOl 620.7 $82 668.0 THA 167.09 EL1 33.2 EL2 11,7 ALF 74.$9

LAUNCH DATE JUN 13 |971 FLIGHT TIME 134,00 ARRIVAL DATE OCT 25 1971

HELIOCENTRIC CONIC

RL t51.93 LAL .50 LOL 261.36 VL

RP 208.94 LAP -t,3D LOP 4.80 VP

RC 89.910 GL -11.16 GP "6.80 ZAL

PLANETOCENTR|C CONIC

CS 14.952 YHL 3.66T

LNCH AZNTH LNCH TIME

S0.50 12 $4 41

60.00 14 14 $6

70.00 16 I 31

60.00 16 24 45

64.77 20 11 40

100.00 21 7 36

110.00 21 D 57

DIFFERENTIAL CCRRECTIONS

TOE -.1283 TRA -,4522 TC3 .2567 BAU .5630

ROE -.4331 RRA .1023 RC3 -.1841 FAU .14071

FOE -.6889 FRA -.0798 FC3-8.1474 BSP 708

BOA .4508 8RA .4637 6C3 .3151 FSP 666

DISTANCE 319.844 EARTH TO liARS

32.256 GAL 4.66 AZL 91.33 HCA 103.44 SNA 187.8| ECC .25836 [NC 1.3341 V; 29.325

23.743 GAP IS.IT AZP 69.89 TAL 28.83 TAP 132.27 RCA 146,88 APO 226.94 V2 26.232

48.70 ZAP 137.05 [TO 186.14 ZAE 174.89 ETA 285.74 ZAC g3.gl ETC 278,49 LVI -13,69

OLA -26,T2 RAL 314.85 RAD 6f140.S VEL !1,619 PTH 6.66 VHP 4.215 OPA -21.18 RAP 327.58 ECC 1.2461

L-| TIME INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LATINJ 2 LONG

2470.14 -5,91 65.15 170.33 137.30 13 35 51 1470.1 12.45 49.34

2256.64 -.42 51.19 175.59 130.30 14 52 33 1256.6 15.47 $2.91

1943.19 5.72 30.42 180.22 |23.73 16 36 54 943.2 18.90 9.86

1494.61 12.71 .54 184.38 117.25 16 49 59 494.6 22.84 337.74

1160,72 18.$1 337.96 187.17 112.36 20 30 31 150.7 26.12 $13.41

6257.12 12.71 299.82 184.38 117.25 22 81 $4 525T,1 22.84 277.0;

6278.05 S,72 297,24 180.22 123.73 22 45 35 5278,| |6.95 276.6_

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 8_0.8 8GR 6?9,7 SOS 551.6 ST 14.8 SR 32,2 66 18.6

RRT -.0746 RRF .3523 RTF -,1842 CRT .$644 CR$ -,97?4 CST -.6446

6GO 1056.0 R23 -.3846 R13 .2375 LSA 36,3 MSA 11.? 88A 3.0

$81 615.9 SO2 GTS.5 THA 166.$9 ELI 33.4 EL2 11.7 ALF ?3.39
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971).

LAUNCH DATE JUM IS 18TI FLIGXT TIME |$6.00 kilR|vAL DATE O(T It IITI

H[LIC(ENTEIC CClilC 01iTANC| 3|$.R84

RL tit.l| LAL ,|O LOL llt.|t VL BE,Ill iAL A,88 AZL S|.8| MCA |O4.1l 8MA

RP lOl,14 LAP -|,17 LQP l,O4 VP iA.llO IA@ 9.18 AZP St,IT TAL Z8,t4 TAP

RC 101,l18 GL -11,D! iP -i,?7 IAL 41,|8 lAP 13i,E? ET3 |IS.R3 ZAE |74,|0 (TE

PLANETO¢[NTRIC ¢ON|C

C3 14.711VML 3.835

LNCH AZNTH LNCH TIME

50.00 12 SS 48

$0.60 14 13 46

7D.00 1S SO 57

80.00 16 21 52

85.28 20 15 ?

100.00 21 4 44

_O.OO 20 S9 24

IJ*FFERENTIAL CCRRECTION3

TOE -.1306 TRA -.4525 TC3 .20111AU .0567

_E -.4299 RRA .1005 RC3 -.2069 FAU .14740

FOE -.7167 FRA -.0918 FC3-6.$?44 88P 889

BD( .4493 BRA .4635 iCE .2885 FIP 921

EARTH TO MAR8

187.8| ECC .IDEAl INC t,Atll Vl II,IE3

183,4l RCA 148.88 iPO EEl. DO V2 El, fOR

388.0! ZAC 93.88 [TC 278.$0 LVi "15.$9

OL4 -|8.64 RAL 814.71 RAD 81140.4 VEL 11.809 PTH 8.DS VMP 4.104 DPA -EI.$I RAP 826.60 ECC t.8421

L-I TIME IMJ LAT 1NJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CST TIM INJ E LAT INJ E LONG

84_1,31 -S.81 45.08 ITO.OO 13T.30 13 34 SO 1488.3 12.54 46.2R

2285.33 -.38 S1,13 17S.23 130.30 14 51 21 1255.3 15.52 32.84

1848,02 5.T3 80.41 179.82 123,73 16 32 20 943.0 to.go i.a5

1498.59 |2.$8 .77 183.91 |17.30 18 46 50 498.6 22.74 3SO.GO

1134.I9 18.$R 536.77 188.77 |12.22 20 34 1 134.2 26.10 312.I9

8261.10 |2.$8 $00.05 183.91 117.30 22 48 S S281.1 22.T4 277.27

$277.88 5,T3 297.23 179.82 125.73 22 44 I 5277.9 18.90 276.67

HID-COURSE EXECUTION ACCURACY ORBIT OETERNIMATION ACCURACY

SOT 809.4 8DR 685.3 SO3 582,S ST 15.1SR 32.2 88 19.5

flRT -.0557 RRF .5727 RTF -.1277 CRT .5827 CRS -.9769 CIT -.$642

888 1055.2 R23 ".5460 R15 .1750 LSA 58.6 NSA 11,6 6SA 3.0

861 812.4 SO2 678.6 THA 170.84 ELl 35.6 EL2 11.8 ALF 72.46

L_UNCH DATE JUN 13 19?1 PLIGHT TIH( 180.00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC C(_AIC

RL |51.95 LAL .00

RP 209.34 LAP -1.24

RC 103.900 GL -10.93

PLAN(TOCENTNZC CONIC

C3 14.452 VHL 3.808

LNCH AZHTH LNCH TZHE

50.00 12 52 48

60.00 14 18 38

70.00 IS 58 20

$0.00 18 18 45

05.92 20 20 ?

100.00 21 I 3?

110,00 20 57 46

DIFFERENT IAL CCRRECTION8

TO£ -.1370 TRA *.4531 TC$ .1895 |AU *0522

ROE -.4260 RRA .0989 RC3 -.2309 FAU .15422

FDE -.7433 FRA -.1033 FC3-9.2191 DSF 630

DOE .4480 ORA .4837 BC3 .2R97 FOP 878

D|ITANC( 528,095 EARTH TO MARS

LOL 281.86 VL 32.204 GAL 4.01 AZL 91.29 HCA 105.82 8MA 188.98 [CC .20452 |NC 1,2888 VI 29.$25

LOP 7.28 VP 23.820 GAP 9.61 AZP 89.65 TAL 29.02 TAP 154.93 RCA 148.69 APO 225.15 V2 26.186

GP -5.95 ZAL 48.5l ZAP 183.46 (TS 185.72 ZA[ 172.86 [TE 228.58 ZAC 93.72 ETC 278.27 LVl -15.07

OLA -2O,SS RAL 314.6/ RAD 6640.5 VEL 1/.599 PTH 6.64 VHP 4.000 DPA -21.86 RAP 326.09 [CC 1.2385

L-! TIME |NJ LAT |NJ LONG INJ RT A8¢ INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2466.$7 -5,75 65.02 169.70 137.31 13 58 55 1467.0 12.81 46.20

2254.61 -.35 51.09 174.90 |80.50 14 SO 10 1254.6 1S.55 38.80

1948.68 5.?1 30.44 179.45 123.73 16 80 44 943.8 18.88 9,R9

1505.87 |E.42 1.08 188.46 1/7.37 18 45 49 505.8 2E.62 534.54

1118.14 18,59 335.24 188,40 112.07 20 38 40 115.1 28.06 810.84

6288.38 12.42 300.35 183.46 1I?.3? 22 46 4 5266.4 22.62 277.62

8278.49 5.?1 297.26 179.45 125.73 22 42 25 5278.5 18.88 276.T1

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 810.4 |DR 687.1 SO3 814.1 ST 15.6 8R 32.2 18 II.T

RRT -.0519 RRF .3935 RTF -.0652 CRT .GOt6 CR3 -.9764 CST -.6637

SOB I062.5 R23 ".3851 R13 .0965 LSA 39,0 NSA tl.g $SA 3.1

36| 8|1.5 862 685.6 THA 174.55 ELI 33.7 EL2 11.9 ALF 71.42

LAUNCH DATE JUN 13 1971 FLIGHT TIME 140.00 ARRIVAL DATE OCT 31 1911

HELIOCENTRIC CONIC

RL 151.93 LAL .DO

RP 209.55 LAP "1.21

RC 105.933 SL -10.81

PLANETOCENTRlC CONIC

C3 14,255 VHL 3.777

LNCH AZNTH LNCH TIN[

50.00 12 $1 52

$0.00 |4 11 2R

YO.O0 15 56 39

RO.OO IR |$ 28

OR.S4 20 27 29

lOO.O0 20 50 20

IIO.OD 20 51 I

DIFFERENTIAL CCRRECTIONI

fOE -.1437 TRA *.4540 1C3 ,D?DO DAU .0568

ROE ".4lSi RRA .OR?| RC3 ".|580 FAU .lilt2

FOE -.7$RI FRA -,ll4I FC3-S,Y77| 8iF 598

8DE .44i8 8RA .4843 8C3 .|954 FIP I058

DISTANCE 332.235 EARTH TO MARl

LOL 251.36 VL 82.I8| GAL 4.78 AZL 91.27 HCA 107.15 SHA 188.55 ECC .20283 INC 1.2657 Vt 29.325

LOP 8.51 VP 23.568 GAP 9.54 AZP 89.63 TAL 29.07 TAP 136.22 RCA 148,70 APO 224.37 V2 26.162

GP -S.13 ZAL 48.45 ZAP 131.85 ET8 185.51 ZAE 171.85 ETE 22|;85 ZAC S$.65 ETC 278.19 LV| -12.75

DLA "28.44 RAL 314,53 RAD 6646.2 VEL 11.580 PTN 6.83 VHP 3.901 DPA "22.23 RAP 325.55 [CC 1.2348

L'i TIME INJ LAT INJ LONG INJ RT A3¢ |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2468.I0 "5.70 64,88 169.44 137.31 23 52 58 1468.1 12.65 49.1$

2254.48 -.$2 51.09 174.60 130.30 14 49 0 1254.5 13.58 32,79

1845.00 5.88 50.51 I?9.It 123.74 38 29 4 945.0 |0.84 I.i?

1530.3| IE.EJ !.45 183,03 117,48 |§ 40 56 5|0.3 22.47 530.76

1084.$8 18.91 553.18 188.08 lit.St 20 45 34 85,0 28.02 300.58

1272.$2 12.|1 3OO.?E 183.03 117.46 EE 42 55 527E.8 EE.47 EY8.04

8E?R./R S.el 29?.35 IT9.tI I85.74 EE 40 45 5E?S.S 10.84 RY|.T9

HID-COURSE EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACY

8GT 8|4.7 SGR 091.2 $63 646.5 St IA.O 3R 32.E 8| 20.0

RRT 0.0032 RRF .4148 RTF ._,ER CRY .S208 CR| ".illO COT "./DEI

IG8 |0S$.4 8E5 ".ALAS RI3 .OOO5 LIA 39.3 MIA 11.8 IIA 3.I

SOl 014.8 SGE 891.E THA I?1.45 ELI 33.5 ELE t1,5 ALF YO,$O

LAUNCN OAT£ JUN I3 t8?I FLI6HT TIHE 142.00 ARRIVAL DATE NOV 2 IR?I

HELIOCENTRIC CONIC

RL 151.83 LAL .QO

RP 209.?G LAP -1.10

RC IO?,RRO |L -tO,GI

PLANETOCEMTRIC CONIC

C3 14,060 VHL 8.?S0

LNCH AZNTH LNCH TIME

50.00 12 $1 I

RO.O0 14 10 18

TQ.O0 15 54 58

RO.DO 11 12 2

68.44 20 40 43

100.00 20 54 53

liD.D0 20 54 22

O|FFERENTIAL COrRECTlY8

TOE -.1506 7RA -.4583 TC5 -,0086 2AU ,0531

ROE -.4197 RRA .0959 RC3 -,2825 FAU .18818

FOE -.T925 FRA -.1234 FC-10,3543 BIP S72

BOE .4450 BRA ,4653 BC3 .2826 FOP 1095

DIITANC[ 33i,354 EARTH TO MARS

LOL 181,31 Vk 31.1iO GAL 4,?8 AZL it,|4 HCA 108.39 8MA 188otl ECC ,10128 INC I,E4E5 Vl 2S,125

LOP 8,75 VP 85,507 GAP 8.07 AZP $9.81 TAL El.D8 TAP 137,48 RCA 14S,TE APO 223.48 V2 28,13Y

SF "8,S1 ZAL 48,43 ZAF 129.78 ET8 IS5.30 ZAE 170.21 EYE 218.41 ZAC $3.54 EYC 278.02 LVI -12.41

DLA -E8,32 RAL 314.40 RAO 8840.1 VEL tl.51| PTH S,62 VHP 3.808 DPA "2E.6| RAP 3E4.97 [CC 1,E314

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TINE PO CST TIN INJ E LAT ]NJ 2 LONG

2465.R9 -S.G$ 64.g? 189.20 137.32 13 32 7 1465.T 12.87 45,14

2884.86 -.54 $1.11 174,33 |30.50 14 4T 51 1254.g 15.54 32.81

1947,08 S.56 30,62 178.79 I83,75 16 27 23 947.1 18.77 10.09

1517,78 11,9R 1,88 182.65 117.55 IS 57 15 St?,8 22.29 339.25

1088,27 18.81 829.78 185.78 111.74 20 58 1 38,3 25.95 305.13

6280.29 11,88 301.15 182.63 117.55 22 39 34 5280.3 22.29 2?0.52

8281,84 S.SR 297.44 17S.79 123.75 22 59 4 5281.9 /R.TT 276.9|

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 823.5 SGR 8g5,? 865 6?9.5 8T 16.5 8R 32.2 81 20.3

RRT .0304 RRF .4368 RTF .0?52 CRT .$394 CRS -,9755 CST *.7211

$68 1077,9 R23 .42?4 R15 ,1075 LIA 39.6 M$A 12.0 81A 3.2

$81 824.5 SG2 694.5 THA 5.09 ELI 34.1 ELZ 12.0 ALF 6R.II
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH DATE JUM 13 19•1

HELICKEMTRIC CONIC

RL 181.93 LAL .00

RP 209.99 LAP -!.15

RC 110.071GL -10,55

PLANETOCENTRIC CQNIC

¢3 13.863 VML 3.T23

LNCM AZNTM LNCH TIN[

SO.O0 12 50 12

80.00 14 9 8

?O.O0 15 83 g

80.00 18 6 28

90.00 20 33 1O

100.00 20 51 20

110.00 20 52 36

FLIGHT TIME 144.00 ARRIVAL OAT( NOV 4 tSTI

DISTANCE 340,540 EARTM TO MAIl

LO_ 211,|1 VL 3|°|42 GAL 4.T3 AlL 91.22 NCA 109,1! SMA Ill.IS ECC ,11113 IMC 1.2111 VI 2l,)ll

LOP 10.98 VP 23.453 GAP 8.82 AZP 89.sg TAL 29,t0 TAP 138.•2 RCAI48,73 APO 223.02 V2 26,111

GP -6.50 ZAL 41,43 ZAP 127.87 [T6 ISS.D$ ZA[ tU,6? ETE 212.39 ZAC 93.44 ETC 2??.SS LVI -12.06

DLA -28,16 RAL 314.46 RAG 6_0.0 VEL 11.573 PTH 6.82 VHP 3.720 DPA -23.00 RAP 324.37 ECC 1.2262

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

2465.•2 -5,$9 64.97 169.00 157.32 13 31 18 1468.T 12.67 49.14

2255.78 ".38 51,15 174.09 130,30 t4 46 43 1255.8 15.51 32.86

1949.85 5.47 30.77 178.51 123.77 16 25 39 949.8 18.65 10,28

1526.15 11.T2 2.36 182.25 117.66 IS 33 54 526.1 22.05 339,79

1059.44 IS.94 330.59 184.80 112,99 20 50 49 59.4 24.96 $06.43

1000.62 11.72 323.73 182.25 117.66 21 8 l .6 22.09 301.16

6284.?0 5.47 29?.59 178.51 123.77 22 5• 20 5284.7 18.68 277.07

DIFFERENTIAL CORRECTIONS

TOE -.1584 TRA -.4570 TC3 ".0914 BAU ,0599

ROE -.4162 RRA .0945 RC3 -,$101 FAU .1•519

FDE -.8156 FRA -.1313 FC-10.9402 BSP 566

BDE .4453 BRA ,4667 BC3 .3235 F8P 1155

LAUNCN DATE JUN 13 1971

NELIOCENTRIC CONIC

RL 151.93 LAL .DO

RP 210.22 LAP -1.12

RC 1t2.177 GL -10.40

PLANETOCENTRIC CONIC

C3 13.676 VHL 3.698

LOt. 261.36 VL 32.t25 GAL

LOP 12.21 VP 23.401 GAP

HID-COURSE EXECUTION ACCURACY ORBIT DETERMZNATION ACCURACY

3GT 837.0 SGR 700,5 SG3 712.5 ST 17.1 SR 32.1 56 20.6

RRT .0685 RRF .4583 RTF .1511 CRT .6575 CRS -.9781 CST -,7382

SGB 1091.5 R23 ,4210 R13 ,2172 LSA 39.9 NSA 12.0 85A 3.2

$01 841.5 SG2 695.2 THA 10,47 ELI 34.3 EL2 12.0 ALF 67.86

FLIGHT TIME 146.00 ARRIVAL DATE NOV 6 1971

GP

DISTANCE 344.703 EARTH TO MARS

4.70 AZL 91.20 HCA 110.85 SNA 185.60 ECC .19851 INC 1.1950 Vl 29.325

8,57 AZP 89.57 TAL 29,07 TAP 139.g2 RCA 148.76 APO 222.44 V2 26.065

-6.69 ZAL 40.45 ZAP 125.96 ET5 184,85 ZAE 167,05 ETE 209.21 ZAC 93.35 [TC 27•.74 LVI -11.68

LNCH AZMTH LNCH TINS L-I TIME INJ LAT

50.00 12 49 26 2466.16 -5,71

60.00 14 • 59 2257.21 -.44

70,00 15 81 21 1953.27 5.34

80,00 18 4 50 1535.32 11.42

90.00 20 20 54 1096.49 15.94

100.00 20 47 42 1009.79 11.42

I10,00 20 53 _7 1000.09 5.34

DIFFERENTIAL C_<RLCTIO_I3

TOE -._67 TR_ -.4592 TC3 -,1847 BAU .0705

ROE -_41_5 RRA ,0933 RE3 -.3386 FAU .18220

FDE -._ F_ -,1366 FC-11.5338 BSP 565

BDE .4449 BR_ .4686 BC3 .3857 FSP 121S

LAUNCH OATS JUN IS 19_'1

HELI O_L;;TRIC CCW!C

RL 151,93 LAL .OO

RP 210.45 LAP -;,09

R_ 114.307 GL -10,25

PLAN£TOC[NTRiC CC)HIC

C3 13o496 VHL 3,874

DLA -20.03 RAL 314.47 HAD 6639.9 VEL 11.565 PTH 6.61 VHP 3.638 DPA -23,41 RAP 323.73 ECC 1.2251

INJ LONG INJ RT ASC INJ AZMTH INJ T_HE PO CST TIN INJ 2 LAT INJ 2 LONG

64.99 168,83 137.31 13 50 32 1466,2 12,65 4g.16

51.22 173.88 130.30 14 45 37 1257.2 15.45 32.94

30.95 178.25 123.78 16 23 54 953.3 18.57 10.45

2.89 181.91 117.77 18 30 25 535.3 21.87 340.38

332.85 184.14 113.67 20 39 10 96.5 24.34 308,96

324.26 181.91 117.77 21 4 31 9,8 21.87 301.•5

519.86 178.25 123.78 21 ? 27 .1 18.57 299.37

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

5GT 857.4 SGR 705.7 SG3 •45.8 ST 17.7 SR 32.1 SS 20.8

RRT ,1111 RRF ,4801 RTF ,2288 CRT .6755 CR$ -.9?47 CST -.7545

SGB 1110.5 R23 .4006 R13 ,3182 LSA 40.2 MSA 12.1 8SA 3.2

SG1 867.7 SG2 693.0 THA 14,78 EL1 34.6 EL2 12,1 ALF 86.50

LOL 261,36 VL 32.110 GAL

LOP 13.43 VP 23.350 GAP

FLIGHT TIME 148.00 ARRIVAL DATE NOV 8 1971

GP

DISTANCE 348.873 EARYN TO MARS

4.67 AZL 91.17 HCA 112.07 SMA 185,35 ECC .19730 INC 1.1708 Vl 29.325

8.33 AZP 89,56 TAL 29.03 TAP 141,10 RCA 148.78 APO 221,92 V2 26.056

-6.85 ZAL 48.51 ZAP 124.02 ET5 184.62 ZAE 155.36 ETE 205.64 ZAC 93.25 ETC 27?.59 LVI -11.32

LNCH AZNTH LNC_ TIME L-I TIHE INJ LAT

80.00 lZ 4_ 41 2467.05 -5.75

60,00 14 6 51 2259.12 -.53

70.00 15 49 29 1957.31 5.19

8D,_O 18 1 ? 1545.18 |!.11

gO.D0 20 11 30 1124.73 15.16

100.00 20 43 59 1019,65 lI.I1

llO.OO 20 48 56 1004.13 5.19

DIFFERENTIAL CORRECTION8

TD[ -.1708 TRA -.4872 TC3 ".2727 BAU .0830

ROE -.4093 HRA ,0916 RC3 ",3704 FAU .18991

FOE ".8666 FRA ",13G1 FC-12.1817 SIP 63?

SOS .4436 8RA .4663 BC3 ,4599 FSP 12S1

DLA -27.87 RAL 314.51RAD 6659.0 VEL 11,357 PTH 6.60 VHP 3.561DPA -23.82 RAP 323.06 [CC 1,2221

]NJ LONG INJ RT ASC ]NJ AZNTH [NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

$5.02 168.68 |57.31 15 29 48 1467.1 12.81 49.20

51,51 173,70 150.30 14 44 31 1259.1 15,37 33.04

31.16 178.01 123.80 16 22 ? 957.3 18.43 10.69

3,45 181,58 117.89 18 26 53 545,2 21,63 341.01

334.56 103.61 114.16 20 30 15 124.7 23.83 310.88

324.82 181.50 117,89 21 O 59 19.7 21,63 302.38

320.08 178.01 123.80 21 5 40 4,1 18,43 299.60

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 072.8 $GR 712.6 803 782.5 8T 18.0 3R _2,0 88 21.3

flRT .15|7 RRF ,5046 RTF ._aOS CRT .6873 CR8 -,9742 CiT -,7681

SGB 1126.8 R23 .3751 RI3 .4065 LSA 40.6 MSA 12,1 88A 5.3

SGI 890.5 SG2 690.3 THA 18.30 ELI 34.7 EL2 12,1ALF 65.75

LAUNCH DATE JUN 13 1971 FLIGHT TIME 150.00 ARRIVAL DATE NOV 10 1971

HELIOCENTRIC CONIC DISTANCE 353.048 EARTH TO MARS

RL 151.93 LAL .DO LOt. 261.36 VL 32.097 GAL 4.64 AZL 91.15 HCA 113,29 SNA 185.14 [CC ,19620 INC 1,1482 Vl 29.325

RP 210,70 LAP "1.03 LOP 14,65 VP 23.301 GAP 6.09 kip 89.55 TAL 28.96 TAP 142,25 RCA 145,81 APO 221.46 V2 2S. DSO

RC 116.460 GL -10.10 6P -7,08 2AL 48.59 ZAP 122.06 (T$ IS4.38 ZAE 163.62 ST[ 204.51 ZAC 93.16 ETC 277.43 LV| -10,93

PLANETOCENTRIC CONIC

C3 13.324 VML 3.650 DLA "27,69 RAL 314.57 RAD 6639.7 VEL 11.549 PTH 6,59 VHP 3.489 DPA "24.24 RAP 322.3? ECC 1,2193

LNCH AZNTM LNCH TINS L'i TIME INJ LAT [NJ LONG ]NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

80.00 12 48 0 2458.33 -S,82 65.08 IS8.57 137.30 13 29 8 1468.3 12.54 49,26

60,00 14 5 45 2261.53 -.63 51.43 173.34 130.30 14 43 26 1261.5 15.2T 33.16

70.00 15 47 37 1g61.g? 5,01 31.40 177.81 125,83 16 20 lg 962,0 18.28 10,g6

80,00 17 57 22 1588,73 10.77 4,05 181.29 118.01 18 23 18 555.? 21.37 341.68

90,00 20 3 22 1149.41 14,47 338.04 185.16 114.57 20 22 32 149.4 23.36 312.84

100.00 20 40 14 1030.20 10.77 325.42 181.29 118.D! ZO 57 25 30,2 21,37 303.06

110.00 20 4? 3 1008,?g S,O| 320.32 177.81 123.83 21 3 52 8.8 18,28 29g.88

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1836 TRA -.4638 TC3 -.3940 BAU .0999 SGT 917.4 SGR 717,4 SG3 813.0 ST 19.0 8R 31.g 88 21.0

ROE -.4047 RRA .0912 RE3 -*3992 FAU .1g629 RRT .2036 RRF .5242 RTF .3800 CRT ,7061 CR$ -.g?3g C$T -.?833

FOE -.8699 FRA -,1439 FC-12.?484 BSP 707 SGB 1164.6 R23 .3466 R13 .4822 LSA 40.7 N3A 12.2 8SA 3.3

BOE .4444 BRA .4727 BE3 .5609 FSP 1335 SG1 943.2 SG2 683.2 THA 1g.67 ELI 35.0 EL2 12.2 ALF 63.71
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LkUkCM OATE JUN IS 1171 FLIINT TIN[ llt.O0

DIITANC[ 357,828

4.40 AZL I|,ll MCA |14,111MA

ARRIVAL OATE ROY II IlYl

EARTH TO MAll

Jl4,il _CC ,IISEO |NC S,|111 Y| El,ill

APO 2E1.01 V2 El,DOS

[7C 27?,27 LVI -10,$4

RAP 321.SS ECC 1.211S

INJ 2 LAT INJ 2 LONG

f2.46 4i.$3

13.13 33.31

lI.tO 11.2l

21,10 342.40

22.02 314.05

21.10 )03.T6

16.1D SOD.IS

N[LIO(EMYII¢ CCtllC

RL tIl.ll LAL .|| LEt. lit,14 VL It.Oil I_lL

I_ til,il LAP -1,01 LQP |1,t? VP II,lil GAP ?,ll AZP It,S3 TAL tl,ll TAP 143,31 RCA 14l,14

RC Ill,t3? 6L -I°t4 tP -?,t7 ZAL 41,11 lAP |lO,OI [TI t84,14 ZA[ 111,$3 IT[ tOt.T2 ZAC I$,OI

P_AN[TOCEMTli¢ CQIAIC

C3 13.158 VNL ),it? OLA -17.4t RAL 314.1T NAB llSl,l V[L 11,542 PTM I,59 VNP 3,423 DPA -E4.11

LNCH AZMTM LNCH TIN[ L-! TIM( IMJ LAT IMJ LONG IRa RT AIC INJ AZNTH INJ TIME PO CST TIN

3D.OD IS 4? 2! _4T0.01 -I,lO lI.li 168.40 137.30 13 21 31 1470.0

6_.OO 14 4 31 2114.41 -.71 51,51 173,41 130,+9 14 42 23 1+64,4

PD,DD 11 45 41 liST,El 4,12 31.10 !77,63 113,85 IS 18 30 glT,2

IO.OD tY $3 34 tiM,l) 10,48 4.61 181,02 116,14 18 lg 43 I66,8

I6.OO 19 IS 2 1171.03 13.12 337.38 I12,76 114.92 20 15 34 I72.0

tOO.DO lO )1 tl 1041.30 10.41 321,05 181.0I 111.14 20 53 49 41,3

110.O0 20 41 9 1014.03 4,12 32D,S0 1??,63 123,85 21 2 ) 14.0

DIFFERENTIAL COIRECTIOMI MID-COAJRSE EXECUTION ACCURACY

TOE -.193Y TRA -.4176 TC$ -.5141 IAU ,116t SGT 942.5 SGR 723.6 SG3 845.6

RD( -.4004 RRA .OiO6 RC3 ".4SOS FAU .2029D RRT .2525 RRF °5454 RTP .4510

FOE -.8781 FRA -.1391 FC-II.)SUI lip 804 SG8 1604.1 R23 .3209 R13 ,54?t

IND[ .4448 IRA .41_13 ICS ,171! PIP 1400 SGI 996.2 SG2 171.4 THA 20.56

LAUNCH DATI[ JUN 13 1971 PLIGHT TIN( 154.00

HELIOCENTRIC CONIC DISTANCE 311.413

RL 151,13 LAL .00 LOL 841,31 VL 3Z,O?t GAL 4,SQ AZL 91.10 HCA 113.73 8HA

_ t11,ZO LAP -.$9 LOP ST,OI VP 23.201 GAP ?,64 AZP 89.IZ TAL 28,?1 TAP

Re 1£D.834 CA. -l.YY GP -T,47 ZAL 41,82 ZAP 111.11ETI IeS,I9 ZAE /60,00 ET[

PLANETOCEIITRIC ¢G611C

C3 tR.Itl VML 3.1D$ DLA "27,29 RAL 314.1qll RAG 1639.1 VEL 11.515 PTH 1.51 VHP

LNCH AZMTM LNCH TIN( L-| TIME IMa LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME

SO.DO 12 41 43 Z4TI,OT -i,OO IS,Z4 168.42 117,29 13 ZT |t

SO.OD 14 3 3Z 2217,73 -.91 51,72 173.31 130,29 14 41 20

1'0.00 15 4) 41 tlT3.OO 4.t0 31,it 177.47 1Z3,88 16 16 39

ID.OO 17 4t 4l ISTl,/) IO,D5 5.19 180,71 Ill,Z? 18 IS 7

SO.oO 1t 41 13 ISiS.IT 13,21 131.IS 102,41 115,23 20 g 7

iOO.OD tO )Z 40 lOll.J2 tO.OS 32t.71 100,78 118,27 20 SO 13

110.00 ZO 43 13 IOtt.lZ 4,10 320.10 IT7.47 123.88 21 0 12

DIFFERENTIAL C¢it_[CTIONI MIO-C_RSE EXECUTION ACCURACY

TOE -.20CO TRA -.4697 TC) -.I)lO |AU ,|370 3GT 1010.0 SGR 730,8 SG3 879.2

RD[ -.3St) RRA .Dill RC$ -,4431 FAD ,209?4 RRT .0999 RRP ,SITS RTF ,5t58

FDE -.oREs FllA -.1412 FC-II.l?DZ lip 930 Ill 1246.7 R03 ,291? R13 ,6D44

JOE .4448 IRA .4?12 IC$ .?ill FIT 1451 SGl 1051.6 SG2 SIg.I THA 21.13

LAUNCH DATE JUN |S 1171 FLI6HT TIN( 136.00

HELIOCENTRIC CONIC

RL 151, IS LAL ,00 LGI. 011.31 VL

RP 211,41 LAP -.IS LOP IS.SO YP

RC II3.DSl GL -I,ll GP -Y.I? ZAL

PLANETOCENI11C _lilC

C3 lZ.S4l VHL S.514

LNCH AZNTH LMCH T|NE

SO.DO 12 41 l

SO.OO 14 Z Z?

TO.DO 15 41 41

SO,DO IT 4t I

iO.OO IS 41 49

tOO.DO 10 ZS 33

tlO.OO OD 41 I5

OIFFERENTIAL CCIN[CTIO_I

TOE -.2131 7RA -,4Y44 TC) *.TTTS OAU ,Ill4

ROE -.3114 UA ,0114 RC3 -,4639 PAU .liSTS

FOE -.llOI FRA -o1017 PC-14,14Sl lOP IOlO

IDE ,4431 IRA .4430 IC3 ,12Zl PiP 1517

DISTANCE 365.601

)2.OlY GAL 4,53 AZL RI.D? HCA I16.04 8MA 184.14 ECC .19345 INC !.0699

03,111 GAP ?.42 AZP 69,32 TAL Ot,II TAP 141oSS RCA 148.92 APO 220.36

46,98 ZAP I11.11 [T$ 183,13 ZA( 150.13 [TE ISR,IS ZAC 90.66 [TC 2TS.g3

ORBIT DETERMIMATION ACCURACY

ST 19.8 SR 31.Y 88 21.0

CRT .7241 CRS -.9735 CST -,Ti57

LSA 40.9 NSA 12.3 8SA 3.4

ELI 35.3 ELI 12.2 ALF 62.08

ARRIVAL DATE NOV 14 19?1

EARTH TO MARS

184.75 [CC .11428 INC 1.0958 VI 29,$03

144.48 RCA 148.88 APO 220.68 VE 25,972

Z01.19 ZAC 92.91 ETC Z77.10 LVZ -10.13

3,361 SPA -23.09 RAP 320.91 ECC 1,1139

PO CIT TIM INJ 2 LAT INJ Z LONG

1472.1 12.36 49.42

1267.? 15,01 33.41

973.D 17.91 11.60

5?8.4 20.t0 343.13

193.4 20,49 315.43

52.9 20.80 304,50

19.8 17.91 309.52

ORB|T DETERMINATION ACCURACY

ST 20.4 SR 31.S IS 01.1

CRT .7374 CR8 -.g?3I CST -.8071

L)A 41.2 MSA 10.3 SSA 3.4

ELI 35.6 EL2 12.3 ALF SO.TO

ARRIVAL DATE NOV 1S 1971

EARTH TO MARS

Yl Rg,325

VR _S.94_

LV[ -9.7_

LAUNCH OATE JUM I) 1171

DLA *IT.OR RAL 314,13 MAD 113R.5 VEL 11.329 PTH S.S8 VHP 3.)04 DPA -05.50 RAP 320.16 [CC 1.2114

L-I TIN/ IMJ LAT INJ LONG |NJ RT ARC |NJ AZMTH INJ TIN( PO ¢6T TIM IMJ 2 LAT INJ 2 LONG

2474.31 -1.10 15,34 168.39 137,2Y 13 2? 03 1474.5 12.24 49.53

OZ?I.$Z -I,07 51.90 173.24 130°29 14 40 lg 1271.5 14.6S 33.$7

II?l.)4 4.31 32.30 177.34 123.91 16 14 48 979.3 17.$9 11.97

SilO,iS I,IS 1o03 180.$6 116°39 |8 12 3! 390,S 20.46 543.90

lllS,ll lt.ll 339,ll 182,09 115.52 20 3 3 213.9 22,Ol 316.01

lOiS,03 l,lS )t?.4O 180,+56 116.39 2U 46 34 45.0 20.49 3OI.tY

1011.tl 4.36 301.23 177.34 123.91 00 58 21 26,2 17,6g 300,86

NIO-COQI$E EXECUTION ACCURACY OROIT OETERMINATION ACCURACY

86T 1073.8 IGR 737.2 $63 $06.4 6T 21.3 6R 31.4 18 60,6

6IT ,3416 RRF .3173 6TF *_,44 CIT .Y5|5 CRS ".672Y C|V ",1113

16B 1|02,S R23 ,2761 213 .6||4 LSA 41,3 N6A 12,4 664 5,5

061 1121.7 862 6GI.I THA |l,O0 ELI 3s.g EL2 12,3 ALF 31,1|

PLI6MT TIME 131,00

MELIO¢[NTRIC ¢CN1¢

RL 1It.D3 LSL .00

RP 211.71 LAP **62

Re 166.301 GL -1,40

PLAMETOCENTRIC CONIC

¢3 IR.SD4 VML 3,345

LNCM AOMTM LNCH TIME

$O.QD IR 41 34

SD.OD 14 t 22

70.DO 11 3R 10

SO.O0 I? 4Z 13

D0.00 IS )l 43

tO0.O0 EO ZS S

110.00 2D 3D 16

ARRIVAL OATE NOV 11 tl?l

[ARTM TO NAR8

INC 1.D433 Vl R9.321

APO ZOD*06 VZ E|.lll

[T¢ 076,?1 LVI -6°$0

RAP 319.39 [CC 1,2011

INJ 2 LAT INJ E LONG

12.1Q 43,63

14,S? 33.69

|7.46 12.37

20,17 344.GS

21.63 318,12

20.17 3DI.0S

17.46 301.26

ORBIT DETERMINATION ACCURACY

ST 22,D SR 31.2 SS 20.8

CRY .7328 CRS ".6722 CIT -,8231

LIA 41.5 MSA 12.4 SIA 3.S

ELI 36.2 £L2 12.3 ALF 57.46

OIITAMC[ 36t.T94

LOI. 1|1,|1 VL 31,010 GAL 4,4I AZL 01.04 HCA 118.16 8HA 114,11 [CC .11270

LOP li,ll YP 13,1|1 G4P T,ZO 4ZP li,$1 TAL Zlo41 TAP 141.11 RCA |41.14

GP -?,ST ZAL 41,11 ZAP !14.11 ETI 113,37 ZAE 131,23 ETE 198,68 ZAC R2,76

OLA "lI,S3 RAL 313o09 RAO 1431o4 VEL 11,$22 PTM 6,3T VMP 3,Z$1 SPA -23,96

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C8T TIM

04T7,34 -6.27 IS.46 168.38 137.25 13 26 32 1477.3

0275o74 "1.26 52.10 173.16 130.21 14 39 18 1275.7

llll,20 4,DR 32,68 177.23 123.64 IG 12 16 186.2

1103.11 1.25 1,74 18D.37 118,52 18 8 $6 603.1

1Z33.$6 It.00 341.D3 161,82 113.79 lg 57 IT 233,9

IOTT.SS R.ES 3Z8.11 160.37 118.52 20 43 2 7T.S

1033.02 4.09 321.59 177,23 123.94 2Q 51 09 33.0

OIFFERENT|AL C_RECTICN8

TDE "*2211 TRA -.4770 TCS -.1111 IAU .1?tl

RDE -.3SIR RRA .D888 RC3 -.3)DZ PAU .22223

FD[ -.8t?1 lIRA -.1228 FC-15,1SI1 ISP 1222

IDE .4460 IRA .4852 BC) 1,0GOZ FIP IS61

N|D-C_JRSE EXECUTION ACCURACY

8GT 1137.6 SGR T4S.3 I63 g41.6

RRT ,3RID RRP ,6D86 RTP .1268

SG8 1360.0 R23 .25?5 R13 .6646

SGI 1192.1SG2 654,6 THA 20.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH O&T_ JUM 18 19T1 FLIGHT TIN_ IRO.DO ARRIVAL DATE NOV 20 1D71

HELi_EMTRI¢ ¢_i1¢

RL 151.88 LAL .DO

RP 212.01 LAP ",86

RC 127.588 GL -9.21

PLANETOCENTR1C CON|C

C3 12.580 VHL 5,543

LNCM A2MTH LNCM TIME

SO.DO 12 45 2

60.00 14 O 18

70.00 15 3? 49

80,00 17 38 26

90.00 18 30 53

100,00 20 21 17

|10.00 20 37 18

DI8TAMCE 373,890 EARTH TO MAR1

LOL 211.36 VL 82.094 GAL 4.45 AZL 91,02 HCA 1t1.3D |MA 184,42 [C¢ ,18202 1NC l.Otli Vt 2t.38t

LOP 20.?E VP 23.073 GAP 6,99 AZF 88,50 TAL E8.27 TAP 14?.D4 RCA 14R.DI APO R19.83 V2 2$.880

GP -R.O? ZAL 4R.3? ZAP t12.10 ET3 t03.10 ZAE 154.$| ETE IR7.64 ZAC 62.D5 ETC 27R.$8 LVI -8.8?

DLA -26.S7 RAL 315.28 RAD 8639.3 V[L 11.516 PTH R.S6 VHP 3.E03 DPA -26.39 RAP 318.60 ECC 1.2065

L-I TINS |NJ LAT |NJ LONG )NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

2460.53 -6.43 DS.S9 168.39 137.24 13 26 22 1480.S 11.84 4R.79

2280.39 -1.46 $2.33 173.15 130.28 14 36 17 126D,4 14.48 34.13

1998.57 3.81 33.06 177.14 123.97 16 11 3 993.6 17.21 12,78

1616.07 8.82 7.47 180.21 118.64 18 5 22 616.1 19.83 345.50

1253.40 11.44 842.17 181.58 116.04 19 51 46 253.4 21.20 319.39

1090.54 8.82 328.84 180.21 118.64 20 39 28 90.5 18.83 306.87

1040.38 3.81 321.98 177.14 123,97 20 54 36 40.4 17.21 301.71
DIFFERENT IAL CCRRECTION6

TOE -,2270 TRA ".4762 TC5-1.0554 BAU .2011

ROE -.5832 RRA .0872 RC3 -.5686 FAU .22939

FOE -.9239 FRA ".1405 FC-15.8239 BDP 1425

ROE .4454 BRA .4841 6C3 1.1988 FDP 1587

HID-COURSE

SGT 1199.1

RRT .4340

SG6 1416.6

S61 1260.0

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 755,6 863 9T7.5 ST 22.5 SR 31,1 83 21.2

RRF .6318 RTF .6781 CRT .7715 CR8 -.9719 CDT -.8353

R23 .2373 RI3 .7355 LSA 41.9 NSA 12.3 8SA 3.5

SG2 647.5 THA E1,14 EL! 36.4 EL2 12,2 ALF 56.59

LAUNCH DATE JUN 15 1971 FLIGHT T|N£ 162.00 ARR|VAL DATE NOV 22 1971

HELIOCENTRIC CONIC

RL 151.93 LAL ,DO

RP 212.29 LAP -.65

DISTANCE 378.187 EARTH TO MAR8

LOL 261.36 VL 32.049 GAL 4.41 AZL 90.99 HCA 120.57 8HA 184.34 ECC .19141 INC .9892 Vl 29.325

LOP 21.93 VP 23.03! GAP 6.79 AZP 69.50 TAL 28.07 TAP 140.34 RCA 149.06 APO 219.63 V2 25.040

GP -8.27 ZAL 49.60 ZAP |10,09 ET$ 182.82 ZAE 152.37 ETE 196.T0 ZAC 92.55 ETC 276.40 LVI -8.44RC 129.050 GL -9.01

PLANETOCENTRIC CONIC

C3 12.409 VHL 3.523

LNCH AZHTH LNCH TINS

50.00 12 44 32

60.00 13 59 12

70.00 15 35 48

80.00 17 34 39

gO.DO 19 25 15

100.00 20 17 31

110.00 203_ _5

DLA -28,31 RAL 315.50 RAD 6639,3 VEL 11,510 PTH 8,56 VHP 3,159 DPA -26.82 RAP 317.81 ECC 1,0042

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TTNE PO CST TIN INJ 2 LAT INJ 2 LONG

2484.11 -6.60 65.74 168,45 137.23 13 25 56 1484.1 11.77 49.95

2285.50 -1.69 52.57 173.15 130,27 14 37 10 2285.5 14.26 34.30

2001.47 3,51 33,48 177.08 t23.99 16 9 10 1001.5 16.94 13.24

1629.49 8,39 8.23 180.07 J18,76 la 1 48 629.5 19.47 346.34

1272.77 10.86 343.29 181.38 116.27 19 46 28 272.8 20.76 320.64

1103.96 8.39 329.59 180.07 118.76 20 55 55 104.0 19.47 307.71

1048.28 3.51 322,39 177.06 123.99 20 52 43 48.3 18.94 302.16

DIFFEREHTIAL CCelRL_CTIONS

TDE -.2427 T_A -.4858 TC3-1.2353 BAU .2276

RDE .3761RRA .0890 RC3 -.5975 FAU .25308

_E -.6758 FRA -,0842 FC-16.2608 DSP 1558

BDE .4476 6RA .4939 BC3 1.3722 FDP ID81

LAUNCH DATE JUN 13 1971

MID-COURSE

6GT 1300.0

RRT .4713

$GB 1505.8

$61 1363.5

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 759.9 $63 997.3 67 23.8 SR 30.7 85 20.0

RRF .6462 RTF ,7107 CRT .7841CR$ -.9708 CST -.8362

R23 .2287 R13 .7598 LSA 41.7 NSA 12.5 SSA 3.6

SG2 639.0 THA 19.96 ELI 36.8 EL2 12.3 ALF 54.00

FLIGHT TIME 164.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC DISTANCE 382.387 EARTH TO MARl

RL 151.93 LAL .00

RP 212.57 LAP ".82

RC 132.153 GL -8.80

PLANETOCENTRIC CONIC

C3 12.273 VHL 3.503

LNCH AZNTH LNCH TIME

50.00 t2 44 2

60.00 t3 5_ 7

70.00 15 33 45

90.00 17 30 52

90.00 19 19 49

100.00 20 13 44

110.00 20 35 12

LQL 281.36 VL 32.045 GAL 4.36 AZL 90.96 HCA 121.77 8HA 104.26 ECC .19088 INC ,9611 Vl 20.325

LOP 23.13 VP 22.989 GAP 6,59 kip 89.49 TAL 27.65 TAP 149.62 RCA 149.11 APO 218.46 V2 28.815

gP -8.48 ZAL 49.85 ZAP 108.09 ET8 182.53 ZAE 150.41ETE 195,85 ZAC 92.44 ETC 276.28 LVI "8.01

DLA -26.02 RAL 315.74 RAD 8639.2 VEL 11.504 PTH 6.55 VHP 3.119 DPA -27,25 RAP 317.01ECC 1.8020

L-I Tli_L |NJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIN lNJ 2 LAT INJ 2 LONG

2488.06 -6.80 65.91 168.49 137.29 13 25 31 1488.1 11.57 50.12

2291,03 -1.93 32,63 173.16 130.26 14 36 18 1291.0 14.03 34.67

2008.84 3.19 35.92 177.04 124.02 16 7 15 1009.8 16.65 13.?2

1643.27 7.93 9.00 179.93 t18.88 17 58 16 643.3 19.10 347.20

129t,93 10.28 344.40 181.20 116.49 19 41 21 291.9 20.32 321.87

1117.74 7.93 330.37 179.95 !18.80 20 32 22 117.7 19.10 308.56

1056.66 5.19 322.83 177.04 124.02 20 50 48 56.7 16.65 302.64

DIFFERENT IAL CCRRECTIONS

TD£ -.2522 TRA -.4895 TC5-1.4037 8AU ,2528

ROE ".3705 RRA .0891 RC3 -.8322 FAU .23810

FD£ -,6642 FRA -.0636 FC-16.7955 DSP 1745

SOS ,4482 8RA .4875 6C3 1.5395 FSP 1731

HI D'COURSE

5GT 1389.6

RRT .$071

306 1587.7

SOl 1456.7

EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

SGR 768.0 563 1024.1 5T 24.6 9R 30.4 S$ 19.6

RRF .9847 RTF ._4_ CRT .7927 CRU ._700 CAT -.0400

R23 .2188 RI3 .7862 LDA 41.0 MSA 12.5 8SA 3.7

SG2 631.4 THA 19.45 ELI 37.1 EL2 12.3 ALF 52.51

LAUNCH CATS JUN 13 1971 FLIGHT TIME 186.00 ARRIVAL DATE NOV 28 1971

NELIO£ENTRIC CONIC

RL 151.93 LAL .OO

RP 212.86 LAP -.78

RC 134.475 GL -8.58

PLANET_ENTRIC CONIC

C3 12.141 VHL 3.484

D|STANCE 386.589 EARTH TO MARS

LOt. 281,36 VL 32.043 6AL 4.32 AZL 90.93 HCA 122.97 3HA 184.24 ECC .19040 INC .9323 Vt 29.325

LOP 24.33 VP 22.948 GAP 6.40 kip 89.49 TAL 27.61 TAP 150,56 RCA 149.18 APO 219.32 V2 25.782

GP -8.68 ZAL 50.13 ZAP 106.10 [T3 182.24 ZAE 148.44 ST[ 195.07 ZAC 92.33 ETC 276.94 LVI -7.50

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50,00 12 43 34 2492.39 -7.02

6O,OO 13 ST D 2296.69 "2,19

70.00 15 31 41 2018.71 2.86

80.00 17 27 7 1657.43 7.47

90.00 19 14 31 1311.03 9.70

100.00 20 9 59 1131.90 7,47

110.00 20 31 7 1065.53 2.86

DIFFERENTIAL CCRRECTION8

TOE -.2615 TRA -,4931 TC3-1,5797 BAU .2783

ROE -.3647 RRA .0894 RC3 -.6672 FAU ,24272

FOE -.8459 FRA -.0408 FC-17.3076 BSP 1943

ROE .4487 DRA .5011 BC3 1.7148 FDP 1777

DLA -25,73 RAL 315.99 RAD 8639.1VEL 11.499 PTH 6.55 VHP 3.083 DPA °27.68 RAP 316.21ECC 1.1998

INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO CJT TIN INJ 2 LAT INJ 2 LONG

66,10 168.58 137.18 13 25 7 1492.4 11,38 50,31

53.12 173.20 130.25 14 38 19 1297.0 13.78 34.98

34.38 177.03 124.05 16 5 20 1018.7 18.35 14.23

9.79 179.60 118.98 17 54 44 657.4 18.72 348.07

345.50 181.05 116.70 19 36 22 311.0 19.87 323.09

331.16 179.86 110.99 20 28 50 131.9 18.72 309.44

323.30 177,03 124.05 20 48 53 65.5 16.35 303.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1485.5 8DR 776.1 $63 1049.0 3T 25.4 8R 30.1 88 19.t

RRT .5402 RRF .6824 RTF ,7730 CRT .8004 CRS -.9688 CAT -.8423

SGB 1676.1 R23 .2065 R13 .8086 LSA 41.8 N$A 12.5 8SA 3.7

SG1 1558.7 862 623.7 THA 18.91 ELI 37.4 EL2 12.3 ALF 50.98
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUHCH BATE JUll || liT] FLIGHT Tll_ 111,00 ARRIVAL |ATE liOV ll 1671

_[LIO¢[MTRI¢ ¢C111¢

IL lit.IS LAL .OQ L_i. lll,il VL

RP |iS.t8 LAP -.TI LOP ll.l! iF

*C t38,t14 GL -l.Si GP -l.il 1_

PLA[I_TO_EMTRIC CONIC

C] ]:!.eli VHL 1.4li

SO.Q0 18 41 ?

60.00 13 $6 SS

70.00 1l 81 3S

60.00 IT |3 E2

90.00 18 8 _

100.00 20 6 13

,_0.90 20 b_ 1

Di_FE_EHTIAL C_£CT[(_46

?DE -.2702 TRA -.496_ YCS-].?IIDI_J_ .3041

ROE -.3586 RRA .OSba RC3 ",_24 FAU .2469|

FOE -.42R9 FRA -.01_6 FC-IT.?Ii5 lip _146

_)( .4480 I_i .5045 DE3 l.ll?l Fl_ ID 1816

DISTANCE $RO.TR3 EARTH TO MAR1

11,54l iAL 4.|T AlL IO.iO HCA 124,1R SMA 184.11 [CC .18R98 IHC ,lOll ¥1 t6.3ll

II,lOt GAP I,EI AZP ll,4i TAL ET,SI TAP ]SI._E RCA t41.EI APO ili,ll Vl 25.746

|0.43 lAP |04,11 ET8 Ill,R4 ZA[ 146,47 (TE 194,35 ZAC 02,2| [TC 275.86 LVI -Y,14

OLA "11.61 IAL |li.t? RAO USR.I VEL 11.493 PTH

L-I TIN] |NJ LAT

141T.la -T.IS

ISQI,_I "1.4l

201L_.01 t.iO

ll?|.l? l,li

1336,1_ g,11

1141.46 G.S9

1074.i6 2,$0

6.54 VHP $.051DPA -68.10 RAP 315.41 (CC ].IS??

INJ LONG IN] RT AlE IN] AZMTH IN] TIME PO CIT TIM IN] 2 LAT IN] 8 LONG

R6.30 166.66 ]37,15 13 24 44 1497.1 11.12 $0.$2

53.45 ]T3.E6 130.24 14 34 20 1303.4 15.51 SS.$O

34.87 177,03 124.07 16 3 23 1026,1 |6,03 14,76

10,R0 179,79 119,10 17 51 14 472,0 18,32 148,96

346,60 188,84 ]16,69 18 31 32 330,1 19.40 324,10

531.61 IT9.79 119.10 EO 25 20 /46.4 16.32 $10.$$

323,79 177,03 124,07 20 46 56 74,9 16,03 SQS,SS

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT ]$B?.O 8OR 784.5 SO3 J072,2 ST 26.2 8R 29.7 18 ]8,6

RRT ,5705 RRF ,6984 RTF ,1973 CRT ,8070 ERS -,1671 CST -,6426

801 1770.3 R23 ,1975 R|3 ,8277 LSA 41.1 HSA 12.5 6SA 3.S

$01 1639.7 8G2 616.1 THA ]8.37 ELI 37.7 EL2 12.2 ALF 4R.44

LAUtICH DATE JUN 13 1971 FLIGHT TIME 170.00 ARRIVAL DATE NOV 60 1971

fl[LIO(ENTRIC CCWIC

_2 151,93 LAL .00

RP 213,46 LAP -.7]

RC 139.171 G_ -4,12

PLANETOC[1MTRIC CONIC

C3 11.807 VNL 3.441

LNCH AZNTH LN(H TZ_(

50.00 12 42 40

60.00 13 54 $0

70.00 15 IT 28

SO.O0 t7 10 $7

gO.O0 19 4 19

]00.00 EO 2 _g

1]0.00 ZO 26 S4

OIFFERENTIAL CCRNECTICN8

TOE -.2784 TRA -,4995 TCS-I,I$_I IAU ,3317

IRE -,35_2 RRA ,0904 RE3 -.?3?i FAU ,1500l

FOE -,79?5 FRA ,0152 FC-16.2666 lip 2362

IRE .4489 lIRA .60?5 BCS |,0019 FIP |851

DISTANCE 394,998 EARTH TO MARS

L(X. RI1,36 V_ 32,040 GAL 4,22 AZL 80,6T HCA 125,35 8HA 164,20 ECC ,18962 INC .6726 VI 29,325

LOP 26,11 VP 2_,669 GAP 6,02 AZP 89,50 TAL 27,09 TAP 152,44 RCA 148,27 APO _19,13 V2 2S,714

(d_ -9.06 ZAL gO.?l ZAP 102.]4 ETS 161.65 ZA( 144.49 ET( 193._ ZAC 92.09 ETC 675.67 LV! -6.71

DLA °25.06 RAJ. 316.57 RAG R639.0 VEL 11.486 PTH

L-I TIN( IN] LAT

2502,20 -?.5!

2810,25 -_,T6

201?.R] 2.12

lUl._ 1,49

1348.2R 8.52

]161.37 1,4g

1014,73 R,]2

6.54 VHP 3.023 DPA "28,51 RAP 314,82 [CC 1.1956

|NJ LONG INJ RT ARC |RJ AZMTN |HI TIME PO CST T|N ZNJ 2 LAT IMJ 2 LONG

66.51 168.11 137.12 13 24 62 1502.2 10.87 50.74

53,75 173,34 130,22 14 33 20 ]310,2 13,22 55,85

35.35 177.05 124.10 16 I 26 1037.9 15.68 15.52

11.43 178,75 118.21 1? 47 44 686,9 17,90 349,88

34?,69 180.84 117.07 19 26 48 349,2 18.93 $25,50

332.80 179.75 119.21 20 21 50 161.4 17.90 311.25

324,30 177,05 124,10 _0 44 5g 84.7 15.68 304.24

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT]ON ACCURACY

IGT 1882,? i_J_ 793,1 SO3 1093,7 8T 27.0 8R 29,4 IS 18,0

RRT .5986 RRF .715? RTF .8183 CRT ,8127 CR8 -,9655 CST -,8418

8041 1869,5 R23 ,1902 R13 ,8444 LSA 41,8 MIA 12.S SSA 3,0

SOl 1767.5 802 608.4 THA 1?.65 ELI $8.0 EL2 12.2 ALF 48.00

LAU41_H DATE JUN 11 1871 FLIiHT TIME ]72.00 ARRIVAL DATE DEC 2 1671

HELIOCENTRIC C(_NIC

RL 151.93 LAL .00

RP _13.77 LAP -.68

lC ]41.645 G_ -7.iT

F_ANETOCENTRIC CON|C

C3 11.765 VHL S.430

LNCH AZNTN LNCH TIM(

50.00 ]2 42 13

60.00 13 S$ 43

70.00 ]5 26 15

80.00 17 15 52

90.00 18 59 2_

100.00 IS SS 44

110.00 20 24 4_

DIFFERENT _AL C_WR[CTION8

TOE -,ZRS$ TRA -.5017 TC3-2.t471 |AU ,3580

ROE -.S4Si iRA .0905 RE3 ",?74i FAU ,25432

FDE -.7?30 FkA .0411 FC-IO,TI40 liP 258i

|OE .4465 IRA ,5098 6C3 |.2825 FSP 1815

APO 219,07 V2 2S,480

ETC 275,50 LVI -6,27

RAP 3]3,63 ECC 1,1139

|NJ 2 LAT IN] 2 LONG

10.60 50,96

12,91 36,02

15.32 15.90

|7.47 550.8]

18,45 3_9,70

17,47 312.16

15.32 304.62

(_qRIT OETERMINATION ACCURACY

ST 27,7 SR 29,0 IS I?,S

CRY oS]7S CR| ",lSS9 C9| -,140S

LSA 41,7 MSA 12.5 $SA 3.9

(Lt 30_2 EL2 12.1 ALF 46.66

DISTANCE 399.203 EARTH TO MARl

LOL IIS.SI YL 32,04| GAL 4,18 A_L 90.64 HCA ]26.54 IRA 184,20 ECC .18631 IMC *6416 Vl 26.32S

LOP 27,90 VP 22,630 GAP $,64 AZP 89,50 TAL 26,80 TAP 153,34 RCA 149,33

GP "R,28 ZAL $1.10 ZAP 100.19 ETS 181,32 _AE _42,52 ETE 193.06 2AC g1.97

DLA "24,73 RAL 311.86 RAO 6651.6 VEL LI.402 PTH 6,53 VHP 2,898 OPk -20,92

L-I T|ME IN] LAT IN] LONG IN] RT A$C |HI AZMTH IN] TIME PO CST TIM

2507.66 -T.T8 66,T5 168.95 157,09 13 24 1 1_07,T

2517,52 -3.10 i4.]0 173.44 130.20 14 32 20 1317.5

2048.24 1,73 35,92 ]77,09 124,12 15 59 27 1048,2

1702,20 5,90 12,28 179,75 ]!9,3] |7 44 14 702,2

IS64,45 ?,92 $48,79 ]80,T0 ]]7.24 19 22 ]O 318,4

]17i. S? S.S8 335,15 _79.73 ]19.3I 20 18 21 ]76.?

109J,06 1.73 324.84 J_/09 124,12 20 43 0 93.5

HID-COURSE [X£CUTION ACCURACY

SOT 1802.5 IGR 802.S $G3 1114.S

RRT ,6250 RRF .132| RTF ,_68

SOB 1972.9 R23 .1832 R]3 .6562

601 1879.2 802 600,6 THA |?.39

LAUNCH DATE JUH IS ]671 FLIGHT TIME 174,00 ARRIVAL DATE DEC 4 ]iYI

NELIOCEHTRIC CONIC

RL 161,85 LAL .O0 L_ liI.SI VL

RP 214.06 LAP -.64 LOP _8.06 VP

RC 141,916 GL -?.61 GP -6.49 ZAL

PLANETO¢EHTRIC ¢ONIC

¢3 11,647 VHL S.413

LNCH AZHTH LNCH TIR[

SO,00 12 41 46

_0.00 15 52 64

?O.OO 15 88 ?

80.00 ]7 12 6

90.00 16 14 29

100.00 19 54 S9

110.00 SO 22 35

DIFFERENTIAL CORRECTION6

TD[ -.2811 TRA -,5030 TC3-2,1449 BAU .3868

ROE -,S189 RRA ,0906 RC$ ",813_ FAU ,2580R

FOE -,75T5 lIRA ,0531 FC-19,1823 BSP 2821

BOE .4471 BRA .Sl]I BC3 2.4820 FRP 1889

OI6TANC[ 403.409 EARTH TO MAR8

3R,OA| GAL 4,13 A|L tO,R1 HCA 12T,73 IHA 184,62 [C¢ .IIROI INC .6067 Vl RR,3RI

2E,?R| GAP 5,66 AZP 16,50 TAL 26,50 TAP 134.26 RCA _49,39 APO 216.D$ V2 26,646

$1,41 ZAP 98.26 ITS ]61,00 ZAE 140,$5 ETE 182,46 ZAC 9],85 [TC 275,32 LVl -5,64

OLA -24.3? RAL 317,22 RAD 66S8.8 VEL 11.477 PTH 6.55 VHP Z.STT DPA -29.33 RAP 313.06 [CC 1.1917

L-I TIH[ IN] LAT IN] LONG IN] RT AOC IN] AZMTH IN] TIME PO CRT TIH IN] 2 LAT IN] 2 LONG

2513,57 -8.0? 6_.00 169,12 t37.D5 13 63 40 15]$.6 ]0.$1 5t.23

2325,25 -3.44 54.4? 173.55 130.18 14 31 20 1325.3 ]2.58 56.41

2059,06 1.32 36.46 177.15 124.13 IS 57 26 ]059.1 14.95 96.51

]7]7,89 5.46 13.]5 ]7g,72 ]_9,40 17 40 45 717.9 17.02 $61,76

]387,?? 7,32 348.6g 180.74 117.3g ]g ]7 3? 387.8 17,g6 327.91

1122,66 5,46 334,52 ]78,72 118,40 20 ]4 52 1g2.4 ]?,02 613.13

I101.61 1.32 325,40 ]??.15 124,]3 20 40 5g 105.9 ]4.95 305,43

HID-COURSE EXECUTION ACCURACY (_OIT DETERHINAT;ON ACCURACY

6GT 1813.0 8OR 813.6 $03 1136.6 ST 28.2 8R 28.? 86 17.1

RRT ,6507 RRF ,?486 RTF .8531 CRT .82]7 CR8 -,961? CST -.84]S

8GB 2076.9 R25 .1757 R13 .8?33 LSA 41.7 MSA 12.4 68A S.9

$01 1992.4 602 593.2 THA 17.02 EL1 38.4 EL2 12.0 ALF 41.14
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.JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

• LAUNCH DATE JUH i_ ISTI

HELIOCENTII¢ ¢CNIC

RL 111.93 LAL .90

RP 214.39 LAP ".86

Re 148.344 GL "?.33

PLAHETO£ENTRIE EON|C

C3 11.531 VHL _.396

LNCN AZNTH LHCH TIRE

50.00 12 41 20

80.00 13 51 25

TO.O0 15 20 34

80.00 17 8 23

90.00 1) 49 40

FLIGHT TIH[ tt6,O0 AHIVkL OkYE OEC I IITI

DISTANCE 40Y.G14 EARTH TO NAil

LOL 281.36 VL 38.043 SAL 4.07 AZL 90.Y8 HCA 1|8.01 IRA 184.8l (CC ,1818! IK .;TIY Vl 2i.lil

bOAD 30.28 VP 22.754 GAP 5.48 AZP 89.51 TAL 28.17 TAP 1S5.08 RCA 149.45 APO 259.04 V2 25.808

GP -9.i9 ZAL 51.85 ZAP 80.35 iTS 180.88 ZAE 138.80 ETE 191,84 ZAC 91.72 ETC 275.15 LYI -$.41

DLA -23,98 RAL 31?.57 RAO 8638.8 VEL 11.472 PTH 6.58 VHP 2,859 DPA -28.72 RAP 312.31 iCE 1.1198

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME _ CIT TIM INJ 2 LAT INa 2 LONG

2519.80 "8.39 6T.27 16R.30 IST.Ol 13 23 20 1519.9 I0.00 51.50

2333,46 -3,80 34,87 |Y3.69 130.15 t4 30 18 1333.5 12.23 36.82

2070.40 .18 37.08 177.24 124,14 15 55 24 1070.4 14.55 IT.15

1734,02 4,92 14,05 179,74 119,49 IT 37 17 734,0 16,56 352,73

1407.32 6.71 350.99 liD.T2 117.54 18 13 8 407.3 17.45 329.12

100.00 "9 31 13 1208,49 4,92

110,00 20 20 20 1117,21 ,88

DIFFERENTIAL CCRR£CTIONS

TOE -,2997 TRA -,5074 TC3-2,5627 8AU ,413R

HOE -,330_ iRA .0938 RC3 ",8426 F_U ,25882

FOE -,6?93 FRA ,1290 FC-19,4169 98P 3031

DOE .44r4 iRA ,5159 BC3 2,69?? FSP 1956

LAUNCH OAT_ JUN 13 1971

HELIOCE_ TRIC CONI_

RL 1_1.93 LAL ,00 LOL 261,36 VL 32.049 GAL

RP 2_4,72 LAP -.57 LOP 31.44 VP 22.717 GAP

RC t_),??O GL -?,05 GP -9,90 ZAL 52,26 ZAP

PLANE_ENTRIC EON|C

335.41 179.74 119.49 20 11 23 208,$ 16.56 314.10

326.00 177.24 124.14 20 38 58 |17.2 14.55 306.07

MID-COURSE EXECUTION ACCURACY ONB|T DETERMINATION ACCURACY

SiT 2040,3 SiR 817.9 863 1143.8 iT 29.0 8R 28.0 iS 13.5

RRT ,6689 RRF ,7599 RTF ,8629 CRT ,8243 CR8 -.9548 CST -,8222

8G_ 2193.1 R23 .1755 RI3 .8798 LSA 41.2 NSA 12.5 SSA 4,1

SGI 21t3.T 8G2 585.4 THA 16.29 ELI 38.6 EL2 12.0 ALF 43.?8

FLIGHT TIK£ 179.00 AtRIVAL DATE DEC 8 1971

DISTANCE 411.820 EARTH TO NAR9

4.02 AZL 90.74 HCA 130.08 SHA 164.29 ERE .18168 INC .7429 Vl 29.325

5.31 AZP 89.52 TAL 25.84 TAP 155.92 RCA 149.52 APO 219.06 V2 25.5?3

94,48 iTS 180,3| ZAE 136,67 ETE 191,43 ZAC 91,58 ETC 274,98 LVI -4,99

CS 11,418 VHL 3.3?9 DLA -23,58 RAL 317,g3 MAD 6638,8 VEL 1t.467 PTH 6.52

LNCF r AZHTH LNCH TIHE L-| TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZHTH

;0.00 12 40 52 2526.60 -8,?2 87,55 169,50 136.96

80,00 13 50 14 2342,14 -4,18 55,28 173,85 130.12

70,00 15 18 38 2082,23 ,43 37.70 177.34 124,15

80.00 17 4 3? 1750,54 4,36 14,96 179,78 119,57

90.00 18 44 55 1427,07 6.08 352.11 ;80.72 117,67

100.00 19 47 29 1225.01 4,36 336.33 179.76 119.57

/10.00 20 18 3 1129,03 ,43 326,61 177.34 124,15

VHP 2,843 DPA -30.11 RAP 311.58 ECC 1.1879

INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

13 22 59 1526.8 9.66 51.79

14 29 16 1342.1 11,86 37.25

15 53 21 1082,2 14.13 17.81

17 33 48 750.5 16,06 353.72

19 8 42 427,1 16.93 330.33

20 ? 54 225,0 16,08 315,09

20 36 54 129,0 14,15 306,73
rIFF[RENTIAL CORRECTIONS

TD( -,3049 TRA -.5091 TC3-2,7769 BAU ,4448

ROE -.3231 RRA ,0949 RC3 -,8777 FAU ,26033

FD[ -.6324 FRA .1703 FC-19,7382 BSP 3265

fiDE .4443 ERA ,5179 BE3 2,9123 FSP 1980

I_AUNCH DATE JUN 13 1971

HELIC_ENTR|C CONIC

RL 131,93 LAL ,00 LOL 261,36 VL

RP 215,04 LAP -,53 LOP 32,82 VP

RC 151.211 GL "6,75 GP -10.10 ZAL

PLANETOCENTHIC CONIC

C3 11.308 VNL 3,363

LNCH AZNTH LNCH TIME

50,00 12 40 24

60.00 13 49 1

70.00 15 18 20

32.049 GAL

22.U0 GAP

52.69 ZAP

HID-COURSE EXECUTION ACCURACY C_B1T DETERMINATION ACCURACY

SiT 2112,5 8DR 826,4 SG3 1156,6 ST 29,6 8R 27,5 68 14.6

RRT ,6889 RRF ,7734 RTF .8737 CRT .8264 CR6 -.9481 CST -.8094

IGB 2515.0 R23 ,1723 R13 ,8866 LSA 4o.g NSA 12.5 SSA 4,1

$61 2241,7 SO2 577,8 THA 15,83 ELl 38,6 EL2 11,9 ALF 42,51

FLIGHT TIE 180.00 ARRIVAL DATE DEC 10 1971

DISTANCE 416.021 EARTH TO MARS

3.97 AZL 90.71 HCA 131.28 8MA 184.34 ECC ,18056 INC ,7080 VI 29.325

5.14 AZP 89.33 TAL 25,49 TAP 186.73 RCA 149.58 APO 219.10 V2 25.936

92,63 iTS 180,01 ZAE 134,74 ETE 190.94 ZAC 91,44 ETC 274,82 LVI -4,57

OLA -23.16 RAL 518.82 MAD 6638.7 VEL 11,463 PTH 6.51

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZHTH

2338.76 -g,D8 67.86 t69.72 136.91

2351,30 -4,58 55,72 174,02 130,08

2094,58 -,04 38.34 |77,45 124,15

VHP 2.931 DPA -30.49 RAP 310.87 £CC 1.1861

INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

13 22 38 1533.8 9.31 52.10

14 28 12 1351.3 11,47 37.71

15 51 1S 1094,6 13.6g 18.50
80.00 !? 0 31 1767.48 3,79

9D,00 18 40 11 1447,07 5,45

100.00 19 43 43 1241.96 3.79

llO.DD 20 15 46 II41.39 -,04

DIFFERENTIAL CCRRECTION$

TDE -.30t8 TRA -.5105 TC3-2.9933 8AU .4734

tOE ".3151 RRA .0914 RC3 -.g123 FAU ,28148

FDE -,5802 FRA ,2130 FC-20,0182 B|P 3502

15.89 179.84 119.64 17 30 18

353.24 180.75 117.79 19 4 18

337.26 179.84 119.64 20 4 25

327.26 177.45 124.15 20 34 48

HID-COURSE EXECUTION ACCURACY

3iT 2286,9 SiR 834,T 163 11ti,8

RRT ,TOT1RRF ,tO82 RTF ,_29

3GB 2434.4 R23 ,1701 R13 .0961

BOC ,4412 iRA .5193

LAUNCH DAT_ JUN 13 18?1

HELi_EMTI|C CONIC

RL 151.93 LAL .OO

RP 215.37 LAP -.30

RC 153.t69 GL -6.43

PLANETO£ENTRIC CONIC

C3 11.202 VHL 3,34?

LNCH AZHTH LNCH TIME

50.00 12 39 55

60.00 13 4? 45

70.00 15 13 59

80.00 16 S? 3

90.00 18 35 29

100.00 19 39 55

110.00 20 13 25

8C3 3.1313 F3P Igg9 8GI 23G$.? SG2 570,3 THA 15.39

FLIGHT TIRE 182.00

DISTANCE 420.230

LOL 281.38 VL 32.053 GAL _,91 AZL 90,67 HCA 152,43 INk

LOP 33.79 VP 22.844 GAP 4.98 AZP 89.55 TAL 25.13 TAP

GP -10.31 ZAL 53.15 ZAP 90.81 iTS 179.67 ZAE 132.84 ETE

DLA -22,?1 RAL 318,72 RAD (838,? VEL 11,458 PTH 6.51 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZMTH INJ

2541,36 -9o46 68.19 169.96 136.85 13 22 16

2360,95 "S,OO 58,19 t74,21 130,04 14 27 6

2107,46 -,33 32 01 177,59 124,15 15 49 6

1784.89 3.21 15.85 179.92 liD.TO 17 26 44

140?.37 4,80 354,38 180,80 117,90 18 59 5?

1259,33 3,21 338,_2 179.92 119.70 20 0 54

1154.28 -.53 327.93 177.59 124,15 20 32 39

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

TDE -,311? TRA -,5109 TC3-3,2188 BAU ,5025 3L'.T 2413,7 SiR 843,1 8G3 1175,0

ROE -,3069 iRA ,0980 RE3 -,9470 FAU ,26214 RFT ,7242 RRF ,7985 RTF ,6908

FOE -,5248 FRA ,2604 FC-20,2388 88P 3?43 8GD 2556.7 R23 .1689 R13 .9026

80[ ,43?4 BtA ,8202 293 3,3553 FiP 2011 861 2494,0 $62 562,7 THA 14,98

/;
// 2891

767.5 15.58 354.?5

447.! 16.3g 331.56

242.0 15.$8 316.t0

141.4 13,69 307.41

ORBIT DETERMINATION ACCURACY

5T 30.0 SR 27.0 18 1_.i

CRT .8275 CR8 ",958T CIT -.TRIo

LIA 40.5 MSA 12,4 8SA 4,2

£L1 38,6 EL2 11,8 ALF 41,31

ARRIVAL DATE DEC 12 lg?l

EARTH TO NAR8

184,40 ECC .18842 |NC .8719 Vl 29.325

137,58 RCA 149.85 APO 212,16 V2 25,45t

190,48 ZAC gl.29 ETC 2Y4,86 L¥1 -4.16

2.222 DPA -30,88 tAP 310.18 [CC 1.1844

TIN( P O C8T TIM INJ 2 LAT INJ 2 LONG

1541.4 8,93 52,43

1381.0 If.06 38,19

1107.5 13.23 19.21

?84.g 15.06 365.76

46?,4 15,84 332.Tg

259.4 15,D6 317.t3

154.3 13.23 308.13

ORBIT DETERMINATION ACCURACY

ST 30.4 SR 26.4 88 12.6

CRT .8277 CR$ -.9256 CiT -.7682

LiA 40.! NSA 12,4 88A 4,3

ELI 38,5 EL2 11,? ALF 40,18



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 197/).

LAMCN OATS JUll 13 IlTI FLIGNT TIME ti4.0O AR21VAL DATE DEC IA IlYl

R[LIOCENTiI¢ C_iC

RL 1)1.93 LAL .00

RP 21|.71 LAP ",4)

RC 15R,14) GL "t,11

PLAR2TOCENTRIC CONIC

C3 11,098 VHL 3.3)1

LNCH AZMTR LNCH TIME

SO.O0 12 )9 24

IG.O0 13 46 2T

70,00 15 11 )4

80.00 14 54 13

90.00 18 30 48

100.00 12 34 S

110.00 20 11 O -1,05

DIFFERENTIAL CORRECTION8

TO( -.3132 TRA -.S110 TC$-).4463 RAU .5)17

ROE ".2884 RRA ,0R95 RC3 -.9824 FAU .26253

FOE -.4679 FRA .S050 FC-_0,4801 88P }985

BDE .432S DRA .5204 BC3 ).58)6 FIP 2025

DISTANCE 414,434 EARTH TO NAR9

LQL 811,16 VL )l.Ol? GAL 5.36 AZL 10,3) HCA I)),ll IlA 134.41 ECC .1|344 INC .3|4S Vl lS,]2l

LOP 34,3l VP _8ot08 GAP 4,8R AZP ll,II TAL t4,?l TAP 1SR,$5 RCA |4R.?1 APO lID,Z4 V2 11,4il

6P -IO,il ZAL I3,1R ZAP 11,03 [T8 tTl,31 ZA[ i)O,+l EYE 110,04 ZAC 11.14 (TC IT4,1! LVI "1,71

DLA "_1.25 RAL 3]|o|R RAD IR)I.I VEL |I,4|4 PTH $,30 VHP l.Sl3 OPk "31.Zl RAP $D9,)3 [CC 1,ilii

L'I TIN[ INJ LAY 1NJ LONG IRa RT AIC INJ AINTN INJ TIME PO Clt TIM INJ 2 LAY INJ | LONG

2S48,43 -9,RS 18,54 170.11 |)6.T2 1) !1 53 1541.4 1,5) 52.7T

2371,13 "S,45 31,62 174°4| 129.99 14 25 52 1371.1 |0.$2 32.70

2|_0,19 -1,05 39.71 177.74 124.14 IS 46 55 1120o9 12,74 19.95

150_.T5 2.61 17.84 160.02 159,73 17 23 IS $02.7 14.52 353,12

1481.01 4.15 355.34 |30°97 111.00 12 55 )6 481.0 15.27 $34.04

12?7.22 Z,S| 3)9.20 190,02 |19,73 19 57 22 277,2 |4.52 311.18

1117,T0 328.93 177.74 124.14 10 30 28 16T,7 12.?4 )01.S?

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

3ST 254E,5 3GR 352.1 SG3 1181.0 3T 30.? 32 25.8 83 11.1

RRT .740) RRF .SLOB RTF .6978 CRT .8270 CRS *.90T0 CST -.T335

3GB 2181.5 R23 .1674 RI) .9084 LSA 39.6 NSA 12.3 SSA 4.4

301 _i23.4 802 555.2 THA 14.60 ELI 38.4 EL2 II.S ALF 39.12

_AUNCH OATS J_ 13 |971 FL|GHT TIM( 166,00 ARRIVAL DATE DEC tR 1971

H[LIOCENTRIC CONIC DISTANCE 428.$56 EARTH TO NAN8

RL 151.95 LAL .00 LOL 291,36 VL 32.0R2 GAL ).80 AZL 90.60 HCA 1)4.76 SNA 184.55 ECC .18843 INC .5i59 VI 89.325

RP 216.04 LAP -.42 LOP )S.12 VP 22.572 GAP 4.SS AZP 19.58 TAL 24.37 TAP 152,/3 NCk 149.78 APO 219.3) V2 25.424

RC 158.631GL -5.740P -10.74 ZAL 54.11ZAP 87.28 ST) 178.96 ZAE 129.10 ST( 189.$2 ZAC 90.96 ETC 2?4.)6 LVI -3.35

PLANETO((NTR|C CON|C

C3 |0.887 VHL 3.316 DLA -21,76 RAL 319.54 RAD 66)8.6 VEL 11.449 PTH 6.50 VNP 2,910 OPA "51.58 RAP 308.91 (CC 1.1810

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 38 51 2557.99 -10.28 68.91 170.48 136.72 13 21 29 1559.0 8.10 53.14

60.00 15 45 5 2381.83 -5,92 57.19 174.63 129.94 14 24 47 1381.8 10,1S 39,2)

70.00 15 9 5 2134.81 -1.58 40.44 177.91 124.21 15 44 40 1134.9 12,24 20.T2

80.00 IG 49 21 1821.11 1.98 18.84 180.1) 119.80 IT 19 42 821.1 1),96 557,89

90.00 10 26 8 1509.0/ 3.47 356.72 180.96 I/0.08 16 51 15 509.0 14.68 3)).$0

100.00 12 32 13 1295.59 1.98 340.21 180,1) 119.90 19 53 46 295.S 13,9S )19.25

110.00 20 8 32 11R1,70 -1.58 )29.36 IT?°91 124.12 20 26 13 151.7 12.24 301.14

DIFFERENTIAL C¢NRECTJONS M|O-CCXJRS[ EXECUTION ACCURACY (_BIT DETERNINATION ACCUmACY

TDE -.$131TRA -.5105 TCA-3.176R BAU ,5609 SGT 2672.5 3C_ 062.1SG) 1188.) 3T )0.8 SR 25.2 SS 10.T

ROE -.2901RRA .1000RC3-1,0191FAU ,ZS2T8 RRT ,7559 RRF .8225 RTF ,9044 CRT .8256 CRS -.8154 CIT -.195T

FDE -.4141 FRA .$420 FC-20,8873 SIP 4230 SGB 2807.9 R23 ,IS61RI3 .2140 L8A 39.1RSA 11.2 8SA 4.5

60[ .4249 ERA .5203 BCS 3.8155 FIR 2023 $01 2P54.0 8G2 347.? THA 14.28 ELI 38.1 EL2 11,9 ALF 34.11

LAUNCH DATE JUN 1) 1971 FLIGHT TIME 189.00 ARRIVAL DATE DEC 11 1171

HELIOCENTRIC CONIC

NL 151.8S LAL .00

RP 211.39 LAP ".31

Re 111.1)4 GL "5.40

PLANETOCENTRIC CONIC

C) 10.081 VNL 3.301

LNCH AZNTH LNCH TIME

50.00 12 )8 14

IO.OO 1) 45 40

70.00 15 I )3

10.00 14 4S 24

80.00 11 Zl 24

IDD,OD 19 20 18

llD.OO 20 S 51 -2,14

OIFFERENTIAL C(JRECT|ON|

TOE -.3117 TRA -.5014 TCS-3,Olll RAU ,990E

ROE ".l?SI RRA ,103T RCS-I°OSOT FAU .tII)T

FOE -.3301 FRA ,4051 FC-EO,7SI) 33P 44?3

lot .4199 IRA .3155 9C3 4,030S FIP 2043

DISTANCE 4)1.8)7 EARTH TO NARD

LOL 211.3i VL )2.011 GAL 3.74 AZL 90.56 MCA 135.92 )HA I14.6S ECC .1884T IRC .5553 Vl 18.32S

LOP 37.27 VP 22,5)7 GAP 4.50 AZP 69.00 TAL 23.96 TAP 159.89 RCA 149.85 APO 219.45 V2 _5.385

GP -tO.De ZAL 54.42 ZAP 85.57 ST) 178.60 ZAE 127,27 [TE 129.22 ZAC 90.81 [TC 274,23 LVI "2.95

DLA -21.25 RAL )19,97 RAD 1635,5 VEL 11.445 PTH 6.50 VHP 2,905 DPA -31.93 RAP 308.)2 ECC 1.1794

L-i TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT |NJ 2 LONG

296Y,05 -10.T3 19.)0 170.TI 156.64 I) 21 3 ISS7.1 7.)5 53.53

2393,10 -1.41 5?.74 174,87 129.87 14 23 34 1393.1 9.68 )9.78

2149,4T -2,14 41.20 178.10 124.09 |3 42 23 1149.5 11.Y1 21.$E

1140,01 1,34 19.88 180,2T 119.13 It IS S 840.0 13.38 359.00

1130,45 2,79 357.92 181.07 118,15 18 41 34 530.4 14.08 331.58

1354,49 1,34 341.25 110.27 119.83 lg SO 12 )14.5 13.38 320.31

lll5,Zl 330.12 178,10 124,09 _0 25 56 196.3 11.?! 310,43

NIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1304.2 SGR 810 .I )03 1117,2 8T 30.8 SR 24.3 81 9.3

RRT ,TS83 RRF ,15E4 RTF ,_JI! CRT ,421Y CII -.IEIt (IV -.1015

SG3 t135,6 R13 ,1580 RE3 ,RE6) L)A 38.3 RSA II.E 88A 4,Y

9Gt 2)35.5 )02 540,5 THA 13.8) EL! 37.? EL2 tl,4 ALF )Y.tt

LAUNCH DATE JUR 13 1971 FLIGHT TIME 130,00 ARRIVAL DATE DEC 10 t)TI

HtLIO¢[RTRIE ¢CN1¢

RL tS1.33 LAL ,00

RP 211,T) LAP -,11

RC 115,141 k -S,OI

PLAH[TCNCENT21C CONIC

C) 10,i04 VNL 3,217

LNCH A2NTH LNCN TIRE

S0.00 12 37 35

10.00 13 42 It

70.00 15 S 55

20,00 16 41 47

R0.00 IS 11 40

100_00 19 24 15

110.00 20 3 2E

DIFFERENTIAL

7D2 -.308i TRA ".$077

RDE -.2704 RRA .1057

FDE -.2111 FRA ,437?

BOE ,4103 IRA ,$185

DISTANCE 437,031

LOL III,36 YL 31,074 SAL 3.3R AZL 90,5! NCA 157.07

LOP 3),43 VP 22,S02 GAP 4.55 AZP 39.11 TAL 13,)?

GP -11.12 ZAL 35.15 ZAP 3),91 IT8 tT8.13 Z_ 125.4T

OLA -I0.T1 RAL )20.41 RAO 33)3,3 V[L 11,441 PTH S,49

L-I TIME INJ LAT

23T3,34 -I1,11

2404,95 -R.91

2134.$6 -2.T2

1859.45 .$9

1552.33 2,08

133).23 .69

t£11,48 *e.72

CORRECTZON3

[ARTN TO RAR9

IMA 1i4.T9 [CC ,tS)53 IN¢ ,3159 Vl 19,)21

TAP 130,14 RCA 14).92 APO 219,$8 V! 25,34T

[T[ 186,84 ZAC 90,$3 [TC 174.10 LVl "2,59

VNP 2.20) DPA "52.2) RAP )07.?T [CC Io|TT!

]NJ LONG IN_ RT ASC INJ AZNTH |NJ TIME PO CST TIR INJ 2 LAT 1NJ 2 LONG

32.T1 17|.06 136.55 1) 20 31 15T6.S T. IT 55.9)

33,$| 175.1) 120.30 14 12 17 1405.0 9,1T 40.37

42.00 178.)0 124.06 15 40 1 1134.? 11,15 22,}4

10,25 ISD,42 119.85 17 12 2T 350,5 12,Yi .13

359.14 181,20 118,21 16 41 32 552.3 13.45 33Y.88

342.32 180.41 119.85 19 49 )3 333.9 12,79 321.45

330,22 |73.30 124.06 10 2) 34 !11.S 11,13 311,24

MID-COURSE EXECUTION ACCURACY QRSIT DETERN|NATION ACCURACY

3GT 2936.4 3r, R 3??.3 SG3 1127.! ST )0.7 )R 23.R IS S.4

RRT .7813 RRF .8428 RTF .9126 CRT .81T3 CRS -.7544 ¢ST -,$041

$GB 3064.8 R23 .1620 R13 ,g20s LSA 37.5 NSA 12.1 S8A 4.S

301 3018,0 SG2 53),0 THA 13.58 EL| )?,1 EL2 11.3 ALF 34.24

TCS-4.14D?BAU .S|94

RC3-1.08)6 FAU .26030

FC-20.8382 8SP 4T_)

SC3 4,2664 FSP 2045
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 13 1971

NEL|O¢ENTR|¢ CONIC

RL 151.93 LAL .00

RP 21T.08 LAP -.31

RC 186.178 GL -4.61

PLANETOCENTRIC CONIC

C3 10,?12 VNL 3.2?3

LNCH AZMTH LNCN TIME

50.O0 12 36 97

60.00 13 40 38

70.O0 15 1 14

80.00 16 37 24

90.00 18 11 53

100.00 19 20 16

110.00 20 0 40

LO(. 881.39 VL

LOP 39,38 vP

GP -11.41 ZAL 55.70 ZAP 32.28 ETS 171,86 ZAE 123,70 ETE 188.47 ZAC 90.44 ETC 273.97 LVI -2.18

OLA -20,15 RAL 380,86 RAD 6635,4 VEL 11,437 PTH 6.49 VMR 2,811 DPA -32.62 RAP 307.28 ECC 1.1763

L-I TIME INJ LAT ]NJ LONG |NJ RT ASC INJ AZNTH ]NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2886.78 -11,71 70.16 I71.37 136,45 13 20 4 1588.8 8.67 54.36

2417.40 "7,47 58.92 175.39 129.72 14 20 36 1417.4 8.63 40.98

2180.50 -3.32 42.83 178.51 124.01 15 37 34 1180.5 10.57 23.20

1879.49 .01 22,05 180.59 119.86 17 8 44 879.5 12.15 1.28

1574.72 1.36 ,3g 181,34 118.25 18 38 8 574.7 12.80 339.20

1383.97 .01 343.42 180.59 119.86 19 42 50 354.0 12.15 322.85

1227.32 -3,32 331.74 178.51 124.01 20 21 7 227.3 10.37 312.12

FLIGHT Tlkl_ 182.00 ARRIVJL DATE DEC 22 1971

OI$TkNCE 441.234 EARTH TO MARS

3|°080 GAb 3,62 AZL 90,47 NCA |38.23 8HA 284.88 DEC °|8883 INC .4?64 Vl 29,828

22.467 GAP 4,19 AZP 89.65 TAL 23,1S TAP 161.38 RCA 149.89 kPO 219.72 V2 28.308

DIFFERENT IAL CORRECTIONS

TOE -.3037 TRA -.5058 TC3-4.3888 BAU ,8487

NO[ ".2608 RRA .1077 RC3-1.1220 FAU .25912

FOE -.1934 FRA .5027 FC-20,9418 BSP 4966

BDE .4003 BRA .5187 BC3 4.5294 FDP 2033

LAUNCH DATE JUN 13 197t

HELIOCENTRIC CCNIC

RL 151.93 LAL .00

RP 217.43 LAP -.28

NID-EOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3069.S SGR 887.8 SG3 I187,5 8T 30.4 SR 23.1 $8 7.6

RRT ,7938 RRF ,8532 RTF ,9187 CRT .8116 CRS -.6503 CST -.3710

3GB 3195.3 R23 .1701 R13 .9241 LDA 36.7 MSA 12.0 88A 8.0

$61 3151.7 862 525.8 THA t3.31 EL1 38.3 EL2 11.2 ALF 38.46

FLIGHT TIHI[ 194.00 ARRIVAL DATE DEC 24 1971

NC 168.717 GL -4.18

PLANETOCENTRIC CONIC

C3 10.823 VHL 3.259

LNCH AZMTH LNCH TIME

50.00 12 36 12

60.00 13 39 O

70.00 14 58 26

80.00 19 33 17

90.00 18 7 3

100.00 19 16 9

110.00 19 57 32

DISTANCE 445.429 EARTH TO MARS

LOL 261.36 VL 32.087 GAL 3.55 AZL 90.43 HCA 139,37 5HA 184.97 [CC .18876 ]MC .4251 Vl 29.325

LOP 40.73 VP 22.433 GAP 4.05 AZP 89.68 TAL 22.73 TAP 162.10 RCA 150,05 APO 219.88 V2 25.269

GP -11.64 ZAL 56.27 ZAP 80.69 ET8 177.47 ZAE 161.96 ETE 188,11 ZAC 90,24 ETC 273.86 LVi -1.80

DLA -19.86 RAL 321.32 RAD 6638.4 VEL 11.433 PTH 6.48 VHP 2.915 OPA -32.96 RAP 306.78 ECC 1.1748

L-I TIME |NJ LAT [NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAT ZNJ 2 LONG

2597.51 -12.24 70.63 171.70 136.35 13 19 30 1597.5 6.13 54.62

2430.50 -8.04 59.56 175.68 129.63 14 19 31 1430.5 8.06 41,62

2197.01 -3.95 43.69 178.75 123.95 15 35 3 1197.0 9.97 24.10

1900.16 -.69 23.18 180.78 119.85 17 4 57 900.2 11.50 2.47

1597.67 .62 1,67 181.3] 118.27 18 33 41 597.7 12.12 340.55

1374.63 ".69 344.55 180.78 119.85 19 39 3 374,6 11.50 523.84

1243.83 "3.95 332.61 178.75 I23.95 20 18 36 243.8 9.97 313.01

OIFF£RENT[AL CCRRECT[ON$

TO( -,2965 TRA -.5024 TC3-4.6288 BAU .6776

RDE -.2503 RRA .1102 RC3-1.1559 FAU .23699

FDE -.1125 FRA .5571 FC-20.9428 89P 8220

BDE .3880 BRA .5143 GC3 4.7709 FSP 2036

MID-COURSE EXECUTION ACCURACY ORBIT DETERN[NATION ACCURACY

SGT 3202.3 $GR 896.5 SG3 1183,1 ST 30.0 8R 22.2 88 6.9

RRT .8048 RRF .8625 RTF .9196 CRT .8031 CR8 -,4708 CST -.1588

SGB 3323.4 R23 .1726 R13 .9263 LSA 35.7 MSA 11,9 $$A 5.2

SGI 3284.7 SG2 518.8 THA 13.03 ELI 35.6 EL2 11.2 ALF 34.69

LAUNCH r_'TE JUN 13 I971 FLIGHT TIME 196.00 ARR]VAL DATE DEC 26 1971

H£LIOCENTRIC CONIC

RL 151.93 LAL .00

RP 217.79 LAP ".24

RC 171.268 GL -3.73

PLANETOCENTRIC CON]C

C3 10.538 VHL 3,246

LNCH AZMTH LNCH TIME

50.00 12 35 24

60.00 13 37 17

70.00 14 55 32

80.00 16 29 4

90.00 18 2 9

100.00 19 11 58

!10.00 19 54 58

DISTANCE 449.622 EARTH TO MARS

LOL 261.36 VL 32.095 GAL 3.49 AZL 90.38 HCA 140.52 SMA 105.09 ECC .18892 INC .3774 Vl 29.525

LOP 41,87 VP 22.399 GAP 3,90 AZP 89,71 TAL 22.29 TAP 182,81 RCA 150.12 APO 220.06 V2 23.229

GP -II.89 ZAL 56.86 ZAP _.15 ET$ 177.08 ZAE 120.24 ET[ 187,7? ZAC 90.04 ETC 273,75 LVI -1.42

DLA -18.95 RAL 821,78 RAO 6838.3 VEL 11.429 PTH 6.48 VHP 2.921 DPA -33.30 RAP 306.34 ECC 1.1734

L-I TIN[ ]NJ LAT INJ LONG INJ RT A8C ]NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2608,85 -12.79 7|,13 172,04 136.23 _3 18 52 1608.8 5.56 55.30

2444.26 -8.63 60.23 175.97 129.52 14 18 1 1444.3 7.46 42.29

2214.24 "4,60 44.60 179.00 123.88 15 32 26 1214.2 9.33 25.02

1921.50 "|.42 24.35 180.98 119.83 17 1 S 921.5 10.82 3.69

1621.23 -.14 2.98 181.69 118.28 18 29 10 621.2 11.42 341.92

1393.97 "/.42 345.72 180.98 119.83 19 35 12 396.0 10.62 325.06

1281.06 -4.80 333,5! 179.00 123,88 20 15 59 261,1 9.33 313.94

DIFFERENTIAL CORRECTIONS

70£ -.2877 TRA -,4988 TC3-4.8720 BAU .7086

ROE -.2396 ERA .1127 RC3-1.1914 FAU ,2S417

rOE -.0327 FRA .8090 FC-20.9299 89P 5462

ROE .3744 ERA .5115 8C3 5.01S3 FSP 2025

LAUNCH OATE JUN 13 IgTs

MELIOCENTRIC CONIC

RL 151.93 LAL .00

RP 216.15 LAP ",20

RC 175.829 GL -3.26

PLANETOCENTR]C CONIC

LOL 261.36 VL 32.102 6AL

LOP 49°01 VP 22.865 GAP

GP -12.14 ZAL 57,47 ZAP

HID-COURSE EXECUTION ACCURACY OR8]T DETERMINATION ACCURACY

SGT _338.2 8GR 908.3 SG3 1|78,2 ST 29.4 5R 21.4 68 6.7

RRT .8155 RRF .8_18 RTF ._23 CRT ,7926 CR6 -.2419 C_Y .0864

8GB 3457.1 R23 .1784 R13 .9_88 LSA 34.6 NSA 11.8 &SA 5.4

861 3419.0 862 511.9 THA 12.70 ELI 54.6 EL2 11.1 ALF 33.97

FLIGHT TIME 198.00

DISTANCE 453.812

3.43 AZL 90.33 HCA 141.66 8NA

3.78 kip 89,74 TAL 21.85 TAP

77,64 [T8 176.68 ZAE 118,56 ETE

ARRIVAL DATE DEC 28 1971

EARTH TO NARS

185.22 [CC .18810 ]NC .3280 Vl 29.328

|63.5| RCA 150,1g APO 220.24 V2 28,189

187.43 ZAE 89.81 ETC 273,88 LV! -1.08

C3 10.456 VHL 3,234

LNCH AZNTN LNCM TIN[

90.00 12 34 30

60.00 13 35 27

70.00 14 52 31

80.00 16 24 44

90,00 17 57 9

100.00 19 7 36

110.00 19 51 57

Ol FFERENT I AL CORRECTIONS

TOE ".2764 TRA -.4945 TC3-5.1156 6AU .73§4

ROE ".2287 RRA .1154 RC3-1.2276 FAU .25228

FOE .0478 FRA .6592 FC-20.8876 BDP 5712

ROE .3588 6RA .5078 BC3 5.2609 FSP 2013

DLA -18.30 RAL 322.26 RAD 6638.3 VEL 11.426 PTH

L-I TIME ]NJ LAT

2620.84 -13.38

2436.74 "9.26

2232.21 -8,28

1943.56 -2.16

1645.48 -.92

1418.03 -2.16

1279.03 -5.28

6.48 VHP 2.929 DPA -33.63 RAP 305.98 ECC !.1721

INJ LONG INJ RT ADC INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

7|.66 172.40 136.10 13 18 II 1620.8 4.96 55.60

60.94 176.28 129.40 14 16 26 1458.7 6.83 42.99

45.54 179.26 123.79 15 29 43 1232.2 8.66 25.98

25.37 181.20 119.79 16 57 8 943.6 10.11 4.94

4.34 181.89 118.27 18 24 34 645.4 10.69 343.33

346.93 181.20 119.79 19 31 14 418.0 10.11 326.31

334.46 179,26 123,79 20 13 16 279.0 8.66 314.g0

MID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3469.5 SGR 917.0 SG3 1172.0 ST 28.6 SR 20.5 88 7.0

RRT .8256 RRF .8808 RTF .9246 CRT .7791 CR5 .0036 C$T .3264

$GB 3588.6 R23 .1787 R13 .9308 LSA 33,5 NSA 11.6 SSA 5.7

$61 3852.8 882 505.3 THA 12.37 EL1 33,4 EL2 11.0 ALF 33.35
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN li 1671

HELIOCENTRIC CONIC

RL 151.61 LAL ,00

RP 218.51 LAP ",17

RC 176.400 rat. "R.?$

PLARETOCEMTRIC CONIC

C3 10.378 VHL ].822

LNCH AZMTH LNCH T1NE

50.00 IE 3] ]1

60.00 13 33 31

T0.00 14 48 22

80.00 16 20 1T

90.00 IY 52 3

100.00 19 3 6

110.00 19 48 48

PLIGHT TIME 800.00 ARRIVAL DATE DEC $0 19?1

OIITANC[ 4|l,000 EARTH TO HARI

L{i. lllo|l VL |1,|10 6AL $.$6 AZL i0._6 HCA 142,80 IRA |ll,ll ECC ,liDS! IHC .2TI! VI El.Ill

LOP 44,11 iP 82,3]1 GAP 3.61 AZP lI,Tl TAL RI,39 TAP 164.19 RCA 150.29 APO 120,44 V2 21.14R

6P -IR,40 2AL 58,09 ZAP 76.1R ITS I76.2? ZA[ IIR,92 [TE 187,I| ZAC 69.58 [TC 2T3.SY LVI -,iT

OLA -IT.61 RAL SIR.T3 RAD 6D38,2 VEL 11.422 PTH 6°47 VHP 2.938 DPA "33.97 RAF ]05.]! [CC 1.1701

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT INJ E LONG

2633.S1 -14.00 72,22 172.?? t35.95 1] 17 24 1633.5 4.3] 5t.34

24?3.96 -9.92 81.69 176.61 129.27 14 14 45 1474.0 6.17 4].?3

2250.98 -5.99 42,53 179.54 123.69 15 26 53 1251.0 7.96 26.99

1966.40 -2.93 26,62 181.4] 119.73 16 53 4 966.4 9.37 6.24

1670.39 -1.72 5.73 182.10 118.2] 18 19 $3 670.4 9.94 ]44.77

1440.67 -2.93 346.19 181.43 119.73 19 27 10 440.9 9.37 327.61

1297.80 -5.99 335,45 179.54 123.69 20 10 26 29?.8 Y.96 315.90

DIFFERENT IAL CORRECTIONS

TOE -.2626 TRA -.4897 TC3-5.3597 BAU .7640

ROE -.2171 RRA .118| RCS-1.2639 FAU .24941

FD£ .1341 FRA .?091 FC-20.8051 BSP 5960

BOE .3407 BRA .5037 8C3 5.5067 FSP 2002

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CONIC

RL 151.93 LAL .OR LOL 261.$6 VL 32.119 GAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET ]D02.5 SGR 92T.8 603 1164.0 8T 27.6 9R 19.6 8S 7.8

RRT .8351RRF .889] RTF .9266 CRT .7613 CR6 .2327 CST ,5280

6GB 3720.1 R23 .1625 RI3 .9324 LSA 32.2 NSA 11.5 86A 6.0

8G1 ]666.5 602 498.8 THA 12.37 ELI 32.0 EL2 11.0 ALF 32.76

FLIGHT TI_E 202.00 ARRIVAL DATE JAN I lgYE

DISTANCE 462.195 EARTH TO MARS

3.29 AZL 90.22 HCA 143.95 6HA 185.49 £CC .16956 INC .2215 Vl 29.325

RP 218.86 LAP -.13

RC 178.981GL -2.22

PLANETOCENTRIC CONIC

C3 10.304 VHL 3.2|0

LNCH AZNTH LNCH TIME

50.00 12 32 26

60.00 13 31 27

70.00 14 46 4

80.00 16 |5 42

90.00 17 46 49

100.00 18 58 34

110.00 19 45 31

LOP 45.28 VP 22.298 GAP 3.47 AZP 89,82 TAL 20.95 TAP 164.86 RCA 150.33 APO 220.65 V2 25.109

GP -12.67 ZAL 58.74 ZAP 74.77 ITS 175.85 ZAE 115.30 ETE 166.80 ZAC 89.3] ETC 273.49 LVI -.SO

DLA -16.90 RAL $23.21 RAO 6638.2 VEL 11.419 PTH 6,47 VHP 2.949 DPA -34.31 RAP 305.29 [CC 1.1696

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIH[ PO CST TIN INJ 2 LAT INJ 2 LONG

2646.92 -14.66 ?2.82 173.16 135.79 13 16 ]3 1646.9 3.65 56.90

2489.99 -10.61 62.48 176.95 129.11 14 12 57 1490.0 5.47 44.50

2270.61 -6.73 47.57 179.8] 123.56 15 23 55 1270.6 7.22 28.03

1990.07 -3.73 28.12 181.69 I19.64 16 46 52 990.1 8.69 7.57

1696.13 -2.55 7.16 182.34 118.17 18 15 5 696.1 9.15 $46.25

1464.54 -3.73 349.49 ISI.69 119.64 19 22 59 464.5 8.60 328.94

1317.43 -6.75 336.49 179.85 123.56 20 ? 28 317.4 ?.22 316.95

DIFFERENT IAL CORRECTION8

TOE -.246A TRA -.4845 TC3"5.6043 BAU .7926

RDE -.2053 RRA .1209 RC3-1.3015 FAU .24634

FOE .2101 FHA .7569 FC-20.6975 88P 6203

80[ .3210 BRA .4994 6C3 S.7534 FDP 1985

LAUNCH DATE JUN 1] 19?1

HELIOCENTRIC CONIC

RL 151.93 LAL .DO

RP 219.25 LAP -.DR

RC 181.572 GL "l,e5

PLANETOCENTRIC CONIC

C3 10.234 VHL 5.199

LNCH AZNTH LNCN TIRE

50.00 12 31 14

60.00 13 28 14

70.00 14 4R 37

80.00 16 ID 5Y

80.00 17 41 27

100.00 16 53 49

110oO0 19 42 5

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 3735.9 SGR 939.7 SG3 1155.0 6T 26.4 6R 16.? 88 6.9

RRT .6441RRF .8976 RTF .9283 CRT .7387 CRR .3979 CST .DS?A

SG8 3852.2 823 .1887 RI3 .9339 LSA 31,0 NRA 11.3 66A 6,3

6GI ]820.6 ]G2 492,7 THA 12.19 ELI 30.S EL2 10.$ ALF 32.20

FLIGHT TIME 204,00

Di8TAHCE 4DD,]R6 EARTH TO MAR6

LOL 261.30 VL S2.1D? GAL 3.23 AZL 90.IR HCA 145.06 8NA 165.64 ECC ,18983 INC .ID3] Vi 29,315

LOP 46.41 VP 22.268 GAP ].33 AZP 89.87 TAL 20.4? TAP 165,53 RCA I50.40 APO 220.08 V2 25.066

GP "18.90 2AL 59.40 ZAP 73.40 ITS 175.41 ZAE !13.72 ETE 180.49 ZAC 89.06 [T¢ 273.41 LVI .07

DLA "14.15 RAL $23.48 RAO 6658.2 VEL 11.4|6 PTH 6.47 VHP 2.962 OPA -34.66 RAP 305.02 ECC 1.1684

L-i TIN( |NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN IHJ 2 LAT INJ 2 LONG

2611,IE -15,35 73.46 173.55 155.61 13 15 35 IlBl.I 2.94 57.49

2500.80 "II.]3 D],3Z 177.31 128,94 14 11 1 1506.R 4.73 45.51

2291.14 07.50 48.86 180.14 123.42 15 20 40 1291.1 6.45 t9.12

2014.D5 -4.56 29.48 181.96 119.54 16 44 32 1014.6 7.80 6.95

1722.74 -3.4I 0.65 I02.59 118.09 16 10 6 722.7 6.33 341.71

1488.12 *4.54 350.85 181.96 119.54 19 18 56 489.1 7.50 530.32

1337.9A -?.50 337,57 180.14 123.42 20 4 _1 338.0 6.45 316.0]

ARRIVAL DATE JAM 3 1678

DIFFERENTIAL CORRECTION8

70[ -,2278 TRA ".4781 TC3"t. I4II IAU .i2IO

ROE ".16|9 RRA .1230 RC]-1,]3D4 FAU ,84302

FOE .SOTS FRA .1043 FC-tO.5580 mAP 0448

iDE ,1986 IRA .494S |C] 6.0004 F|P tilT

LAUNCH DATE JUN 1] IRTI

HELIOCENTRIC CONIC

RL ISI.D3 LAL ,00 LOL lll,|i VL )l,Ili 6AL

RP Dl9,ll LAP -,OR LOP 47.S4 ¥P |2.838 SAP

RC ll4olTR GL -l,Ol 6P -I].li ZAL IO.Ol ZAP

PLAH[TOCEHTRI¢ CONIC

C3 ID.169 VHL 3,189

LNCN AZNTH LNCH TIH[ L'I TIH[ INJ LAT

50.00 12 29 54 2170.15 -16.08

60.00 13 2E 52 2524,06 -12,09

TO.DO 14 ]8 59 2312.65 -l.51

80.00 16 i 2 2040.20 -S.4I

80.00 17 35 54 1T50.]1 -4.29

100.00 18 48 54 1514,67 "5.41

liD.DO 19 ]i 26 1359.46 -6.31

DIFFERENTIAL CORRECTION8

TOE -.205? THA -.4726 TC3-6,0930 BAU .6495

RDE -.1800 HRA ,1269 HC3-1.3787 FAU .23991

FOE .3989 FRA ,8501 FC-EO.Sg1s BDP 6694

DOE .2733 BRA .4895 8C3 6.2471 FSP 1940

NIO-COURS[ EXECUTION ACCURACY O_SIT DETERMINATION ACCURACY

SET ]$63.8 ]DR 552.4 $03 1144.6 ST 25.0 88 |?,7 RR t0.4

RRT ,0527 RRF ,S05R RTF ,_997 CRT ,YQIZ C81 o511S CI! ,7511

]GB ]984,3 R_] ,1t13 RI3 ,93§| LRA 26.? NSA 11,1 IRA I,I

]Gt 30|4.S ]G2 486,S THA 12,04 ELI 28.A EL2 10.1 ALF 31.DI

FLI6HT TIN[ IOD.O0

OIATANC[ 4T0.549

ARRIVAL DATE JAN I IS72

EARTH TO NARi

3.18 AZL 90,10 HCA 148,13 IHA |1|,7t [CC .11012 INC ,t014 Vl It,Ill

],19 AZP 89.R| TAL 19.89 TAP |RR,IS RCA 1|0,4R APO ||1,11 V2 11,011

?2.08 [78 1?4,11 ZA[ 112,17 ET[ 186,10 ZAC 68o78 ETC R?].SS LVI ,44

DLA -15,3] RAL ]24.10 RAO 6038.t VEL 11.41] PTH 6.40 VHP 2.178 DPA -]5.0! RAP ]04.80 [CC I.ll7]

INJ LONG IHJ RT A6C INJ AZMTH INJ TIME PO CST TIH INJ 2 LAT INJ E LONG

74.14 173,87 135,41 13 14 ]1 I076.1 2.19 5A.IE

E4,21 177.68 128.74 14 8 57 1524.? 5.95 46.17

49.80 180.47 123,25 15 1? 32 1312.6 5.64 30.25

]0.89 162,24 119,41 16 40 2 1040.2 6.95 10.38

10.20 182.86 117.98 18 5 4 ?50.3 7,4? $49.34

]52.26 182,24 119,41 lg 14 g 514,? 6,95 $31.75

338,72 180,47 123,25 20 I S 359.5 5.64 319.17

HID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

6GT 4001.5 ]DR 966.2 SG3 1153.6 8T 23.4 $R 16.6 8A 12,1

RRT .8608 RRF .9133 RTF .gsog CRT ,6667 CR$ .596? CIT .TTll

6GB 4116.6 R23 .1967 RI3 .9361 LSA 28.3 MSA 11.0 8SA T.O

601 4059.3 302 481.] THA 11.91 ELI 26.6 EL2 10,g ALF 31.08
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J.PL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

* LAUNCM DATE JUN $3 ltT$

HELIOCEMTIIC C_NIC

RL 151.93 LAL ,00

RP t$i.lg LAP -.02

RC 186.781 GL ",41

PLAMtTOCENTNIC CC_llC

C8 10.108 VNb S.179

LNCH AZMTH LNCH TINE

S0.00 12 28 26

60.00 13 24 20

70.00 14 35 10

80,00 16 0 54

90.00 17 30 9

100.00 18 43 46

110.00 19 34 38

FL|GHT T|IA( 208,00 ANRIVAL DAlE JAM ? 1972

LOL 261,3l VL 32.141 GAL

LOP 46.36 YP 21.t09 GAP

GP -13.58 ZAL 60.?9 ZAP

O|$TANCE 474.720 EARTH TO HAftS

3.09 AZL 90.04 HCA 147.31 |HA 18|.94 £CC ,19044 INC .0161 VI 29.329

3.03 AZP 69.97 TAL 19.52 TAP 166.02 RCA IS0.53 APO 221.35 V2 24.967

?0.?9 ETS 174.50 ZAE 110.66 [TE 183.90 ZAC 68.48 ETC 2?3.30 LVI .81

DLA -14.51 RAL 324.68 RAO 6638.| VEL 11.431PTH 6,46 VHP 2,991DPA -35.3? RAP 304.83 [CC 1,1;84

L-| TIHE |NJ LAT |NJ LONG |NJ RT A$C |NJ AZMTH |NJ T|NE PO CST TIN |NJ 2 LAT |NJ 2 LONG

2692,08 -16.05 74.87 174.39 135,18 13 13 18 1692.| 1.39 58.?9

2543,43 -12.89 35.15 178.06 128.52 t4 6 43 1543.4 3.12 47,07

2335.20 °9.15 Sl,Ol |80.81 123.05 t5 14 5 1535.2 4.79 3t,44

2066.02 -S,SD 32.37 182.54 119.23 16 35 2t 1066.8 8.07 11.86

1778.91 -3.20 |1.61 183.15 117.84 17 59 48 778.9 6.57 350.96

1541.29 -6.30 353.74 t82.54 119.25 19 9 28 541.3 6,07 333.23

1382.02 -9,15 $39.93 t80.81 123.05 19 57 38 382.0 4,?9 320,36

DIFFERENTIAL CORRECTIONS

TOE -.1808 TRA -.4688 TCS-6.3334 EAU .8??1

ROE -.1667 RRA .1800 RC3-1.4188 FAU .233?4

FOE ,4884 FNA .8929 FC-20.1909 DNF 9939

808 .2439 BRA .4836 8(3 6.4988 F8P 1923

LAUNCH DATE JUN 13 1971

HELIOCENTRIC CCN|C

RL 151.93 LAL .00 LOL 281.39 VL 32.133 GAL

RP 220.36 LAP ,01 LOP 49,79 VP 22.197 GAP

RC 109.399 _. .28 GP -13.92 ZAL 61.50 ZAP

PLANETOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT OETERM|NAT|ON ACCURACY

8ST 4132,3 Sr.,R 981.2 $G3 1121.1 3T 21.? 6R 15.5 88 14.0

RRT ,8885 RRF .9206 RTF .9320 CRT .6108 cgs .6485 CST .7873

Sr_ 4247,2 R23 .2922 Rt3 .9371 LSA 27.1 MSA 11.0 88A 7.3

801 4220,4 SG2 476.3 THA 1|.80 ELI 24.3 EL2 11.0 ALF 30.37

FLIGHT TIM_ 210,00 ARRIVAL DATE JAN 9 1972

D|STANCE 4?8.892 EARTH TO MARS

3.02 AZL 89.9? HCA 148,42 SMA 106.10 ECC .19077 INC .0185 Vt 29.325

2.92 AZP 98.02 TAL 19.03 TAP 167.45 RCA 150.60 APO 221.60 V2 24.946

69.56 ET3 1?4.02 ZAE t09,18 ETE 185,61 ZAC 88.15 [TC 273.25 LVI 1.20

C3 10.052 VHL 3.171 DLA -13.64 RAL 325.10 RAD 6638,1 VEL 11.400 PTH 6,46 VHP 3.008 DPA -35,74 RAP 304.50 ECC !.1654

LNCH AZNTH LNCN T|NE L-I TIME INJ LAT INJ LONG XNJ RT A$C INJ AZMTH INJ TIME PO CST TIN ]NJ 2 LAT 1NJ 2 LONG

50.00 12 26 49 2708,98 -17.66 78.65 174.84 134,93 13 11 58 1709.D .54 59,49

GO,DO 13 21 36 2583,2? -13.73 66,16 178,47 128.27 14 4 Ig 1563.3 2.25 48,02

70.90 14 31 ? 2358.90 -10.03 52,28 181.17 122,82 15 lO 26 1358.9 3.89 32,68

60.00 15 55 $3 2094.61 -7,22 33,92 182,67 119,03 10 30 28 1094,6 8.14 15,40

90.00 17 24 11 /808,6? "6,14 13,48 183,45 117.66 17 54 20 808,7 5.63 332.64

100.00 18 38 25 1569.08 -7.22 353.29 182,87 119.05 19 4 34 569.1 5,14 334.7?

110.00 19 30 33 1405.72 -10,03 341,20 181.1? 122,82 19 55 59 405.? 3,89 321.60

DIFFERENTIAL CCRR£CTION$ MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

TD( -,1520 TRA -.4586 TC3-6.5718 BAU .9047 8GT 4262.5 SGR 997.2 SO3 1107.4 ST 19.8 8R 14.3 $S 16.1

flOE -.1525 RRA .1334 RC3-1.4598 FAU ,23173 RRT .8756 RRF .92?6 RTF .932? CRT ,5299 CR8 ,8801 CST .7883

FDE .5838 FRA .9367 FC-19.9537 68P ?183 8GO 4377.6 R23 .2085 R13 ,93?7 LSA 26.0 MSA lt,2 SSA 7,4

80£ .2153 BRA ,4777 2C3 8.7320 FSP 1903 SO1 4352.1 SG2 471.8 THA 11,72 ELI 21.8 EL2 11,0 ALF 29.14

LAUNCH DATE JUN t3 1971 FLIGHT T|HE 212.00

H(LIC_ENTKZC CONIC

RL 151.93 LAL .00

RP 220.74 LAP .05

RC 192.025 GL 1.01

PLANETOCENTRIC CONIC

C3 10,003 VHL 3,163

LNCH AZNTH LNCH TIME

50.00 12 25 0

60,00 13 18 39

70.00 14 28 49

80,00 15 49 56

90.00 17 17 57

100,00 18 32 48

110,D0 Ig 26 16

ARRIVAL DATE JAN 11 1972

LOt. 261,36 VL 32.165 GAL

LOP 50,88 VP 22.135 GAP

GP -14.28 ZAL $2.23 ZAP

DISTANCE 483,061 EARTH TO MAR8

2,95 AZL 89,90 HCA 149.$4 SMA 186.28 ECC .19114 the .0982 ¥1 29,325

2,78 AZP 90.09 TAL 18,54 TAP 188,08RCA 150.66 APO 221,87 V2 24.904

_,38 ET5 173,52 ZAE 107.73 ETE 185,33 ZAC 87,80 ETC 273,21 LV! 1.59

DLA -12.71 RAL 325.57 RAD 6638.0 VEL 11.406 PTH 6,46 VHP 3,026 DPA -36.13 RAP 304.41 ECC 1,1848

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2728,93 -12.53 ?6.49 175.30 134,64 15 10 27 1726.9 ",57 60.24

2584.25 -14.61 67,23 178,89 127.99 14 I 45 1584,2 1,33 49,02

2383.83 -10,94 53.63 181,54 122,56 15 6 33 1383.8 2,94 53.99

2123,67 -8.18 35,54 183.21 118,82 18 25 20 1123,7 4,17 15.00

1858.71 -7.t2 15.24 183.78 117.44 17 48 37 039,? 4.64 354,59

1598,14 -6.18 356.91 183.21 118.82 18 59 26 598.1 4,17 336,37

1430.65 -10,94 342,55 181,54 122,56 19 50 6 430,7 2.94 322.9t

DIFFERENTIAL C_RECTION$

TD[ -.1201 TRA -,4514 TC3-6,808R BAU .8325

ROE ".1378 RRA .1389 RC3-1.5029 FAU .22?8?

FOE ,87i2 FRA .9759 FC'19.7042 BSP ?422

5_E .1829 6RA ,4710 BC3 $.9722 FSP 1876

MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4393,1 8GR 1015,2 363 1093,3 8T 17.6 3R 13.1 $s 18.2

RRT .S124 RRF .9345 R_F ,_a33 CRT .414? CRS ,6945 CST ,Y151

SOB 4505.9 R23 ,2149 R13 ,9383 LSA 25,2 NSA 11,7 88A 7.2

80t 4464.6 562 487,9 THA 11.85 EL| 19,2 EL2 11,1ALF 23.57

LAUNCH OAYE JUM tS 1971 FL|GHT TIME 214.00 ARRIVAL OATE JAN 15 1972

HELIC_ENTNIC CON|C O|$TANC( 487,225 EARTH TO MARS

RL 151.93 LAL .00 LOt. 251.38 VL 32.178 GAL 2.87 AZL 68.82 HCA 130.85 SNA |88.43 (CC .12132 |NC .1?53 VI 29.325

RP 221.12 LAP .09 LOP 52,00 VP 22.103 GAP 2.63 AZP 90.18 TAL 18.04 TAP 168,69 RCA 150,73 APO 222,14 V2 24.663

RC 194.659 GL 1.79 GP -14,66 ZAL 62,99 ZAP $7.22 ET$ t73.00 ZAE 106.31 [TE 185.04 ZAC 87.43 (TC 273.18 LVI 1,99

PLANETOCENTRIC CONIC

C3 9,960 YHL 3.156 DLA -11,73 RAL 326,02 RAD 6638.0 VEL 11,404 PTH 6.48 vHP 3,045 DPA -56.53 RAP 304.37 [CC !,1839

LNCM AZNTH LNCH T|ME L-Z TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH |NJ T|M[ PO CST T|N INJ 2 LAT INJ 2 LONG

50.00 12 22 59 2746,03 -19.44 77,39 173.77 134,33 t3 8 43 1?46,0 -1,52 81.04

60,00 13 IS 28 2606.48 -15,54 68.37 1?g.33 127,8? 13 53 54 1606,5 .33 50.08

70,00 14 22 15 2410.11 -11.90 53.06 181,94 122.25 15 2 23 1418.1 1.93 35,36

80,00 15 44 2 2184,13 "g,18 3?,26 183.S? 118.54 16 19 $6 1154,1 3,14 16.68

90.00 1? 11 26 1872,14 -8.13 17.08 184,12 117,12 17 42 38 8?2.1 3.60 356.21

100,00 18 26 54 1628,80 -9.18 358,63 183,57 118.54 18 84 3 628.6 3,14 338,05

110,00 19 21 42 1456.93 -11,90 343,98 181.94 122,25 19 45 59 450,g 1,93 324.28

DIFFERENTIAL CORRECTIONS N]D-COQR$E EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

TDE -,083? TRA -.4434 TC3-T,0409 BAU .gS99 _GT 4822,0 $GR 1034.8 SO3 1077.9 IT 15.g SR lt.8 88 20,5

RDE -,2222 RRA ,1407 RC3-1.$466 FAU ,22331 RRT .8887 RRF *g406 RTF .9339 CRT .2424 CR8 ,6954 CST .6114

FOE .7734 FRA 1.0158 FC-19.4110 BSP 7608 808 4638,8 R23 ,2219 R13 .938? L8A 24,8 MSA 12.5 SSA 6,7

BDE ,1481BRA ,4652 BC3 ?.206? FSP 1852 $61 4615.5 $02 464.6 THA 11.61 ELI 16.4 EL2 11.1ALF 19.40
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971_

_AUNCH DATE JUN 13 1171

HZLIOCENTRIC CONIC

RL 151oi$ LAL .DO

RP Ill.SO LAP *|l

RC 197.tll GL |.i3

PLANETOCENTR|C CQNIC

{3 1.914 VHL 3.lid

LNCN AZHTH LNCH TIRE

SO.DO 11 ED 45

IS.DO 13 12 0

TO.DO 14 17 13

80.OO 15 3T 41

DO.GO IY 4 35

100.00 18 20 40

110.00 19 II 49

FLIGHT TIK 216.00 ARRIVAL OAT[ JAN 11 111l

DISTAIt{[ ASI,|SS EARTH TO HARi

L_I. RII.|I VL |IllS| GAL E,SO AZL SS,?4 HCA 151.T5 SNA ISi,iD ECC ,llll! INC .Z|17 Vl |l.|t5

LOP iS,II VP R|,O?I GAP 2,51 AZP 90,2| TAL IT,54 TAP llO,|O RCA 150.79 APO ZZZ.41 V2 Z4,IZl

6P "IS,D? IAL $3,T6 lAP U,I| ITS 172,45 2AE |D4.92 ETE IS4,TS 2AC 8?.03 ETC 27|.ll LVi 8.40

BLA -t0,69 RAL |21,47 RAD 1638,0 VEL 11.403 PTH R,45 VHP 3.06l DPA ")6.95 RAP )04.Si [CC 1,!i||

L'| TIN[ |NJ LAT INJ LONG INJ RT A|C ZNJ AZMTH |NJ TIME PO CST TIN INJ Z LAT INJ E LONG

• ?$6,35 "EO,40 ?$,36 l?e._? 133o97 13 I 52 J?Si,4 -2,35 It,St

26|0.08 -16.31 iS,SO t79.79 127,30 13 55 50 15|0.1 -.i9 51,21

143?.85 -12.91 58.59 182.36 121.g0 14 58 1 14|?.9 .87 36.81

Z18i.14 -lO.Zl |9.07 183.95 IIZ,Zl 16 14 14 1156.1 Z.06 18.44

1906.15 -9.18 19.03 184.49 116.86 17 36 21 g01.1 Z.51 $5R.11

1RI0.61 -10.21 ,44 183.95 118.Z1 18 48 ZO 660.6 Z.01 339.81

1484.70 -lZ.91 |45.50 182.36 121.90 19 41 |4 484.7 .87 $23.73

DIFFERENTIAL CCRRECTIONS

TDE -.0432 TRA ".4361 TC|'?.ZR84 |AU .9876

RDE ".lOs? RRA .144| RC]'I.SSZ2 FAU ,21855

FOE .8731 FRA 1.0495 FC-19.0927 |lP 7908

BO( .1141 iRA .4595 JCS 7.4408 FSP 1824

HXD-COUR|E

SOT 4550.?

RRT .894?

SGB 4719.0

IGl 4746.6

EXECUTION ACCURACY CmZlT OETERNIHATION ACCURACY

SiR 1055.8 SG| 1061.7 8T 14.5 IR lO.S II ZZ.R

RRF .9466 RTF .9|4| CRT -.QOZl CRS 06806 CST .4|25

R23 .2291 R13 .g|91 LSA 25.0 NSA 13.5 SSA 8.1

$G2 411,9 THA 1|.59 ELI 14.5 ELI IO.S ALF 179.??

LAUNCH DATE JUN 1| lgY1 FLIGHT TINE ZlZ.OO ARRIVAL DATE JAN 17 197Z

HELIOCENTRIC CONIC

RL 151.93 LAL .GO

RP 221.88 LAP .16

RC 199.949 GL 3.53

PLAN[TOCENTRIC C_IAIC

C3 9.894 VHL 3.146

LNCH AZNTH LNCH TIME

SO.OD 12 18 11

9O.OO 13 8 15

70.00 14 tZ 9

80.00 15 Sl 11

gO.GO 18 ST 21

100.00 19 14 5

110.OO 19 11 35

DISTANCE 495.542 EARTH TO MARS

LCL 261.31 VL 32.195 GAL 2.73 AZL 89.66 HCA 152.86 SMA 186.78 ECC .19234 INC .3439 Vl ZR.3ZS

LOP 54.21 VP 22.039 GAP 2.36 AZP 90.31 TAL 17.04 TAP 169.90 RCA 150.85 APO ZZ2.TO V2 24.780

GP -15.51 ZAL 64.55 ZAP 65.01 £T$ 171.89 2AE 103,50 [TE I84.41 ZAC 86.59 [TC 273.15 LVi 2.83

OLA -9,58 RAL 326.90 RAD 6638.D VEL 11.401 PTH 6.45 VHP 3.088 DPA -37.39

L-| TINS 1NJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) CST TIN

2788.09 -21.42 79,41 176,79 13|.56 13 4 44 1788.1

2955.17 °17.54 ?O.9Z 180.27 126.88 13 52 30 1655.2

2417.27 -13.91 58.21 182.80 121.49 14 53 16 1467,3

2219.87 -11.29 40.99 184.35 117.82 16 8 11 1219.9

1941.89 -10.26 21.08 164.88 116.49 IT 29 43 941.9

1694.34 -tl.19 Z.Sl 184.35 1t7.82 18 42 17 694,3

1514.09 "IS.OR $47.1| ISZ.8O 121.49 19 36 50 514.1

RAP 304.44 ECC 1.1929

INJ Z LAT INJ Z LONG

-3.44 IZ.80

-1.80 51.41

-.25 38.|4

• 92 20.29

1.36 .11

• 92 541.66

".IS 32?.26

OIFFENENT[AL C_RECTION8

TDE .0017 TRA -.4299 TC|'?.4901 |AU 1.0144

ROE -.OILS RRA .1451 HCS-I.6395 FAU .11419

FOE .9721 FRA 1.0789 VC-16.7444 BSP $135

ODE .0885 IRA .4|44 |C$ ?.lRT9 FIP 1790

RIO-COURSE

SOT 4779.1

RRT .9004

SOB 4899.4

$01 4877.8

EXECUTION ACCURACY _ROIT O[TERNZNATION ACCURACY

8C, q lOTS.2 803 1044.1 ST 1|.8 8R 9.2 88 IS.4

RRF .9523 RTF .9346 CRT -.S085 CRS .S450 CST .1651

R2| .2365 RI3 .939| LSA 26,Z NSA 14.3 88A 5.4

SO2 410.1 THA Sl.lO ELI 14.5 ELI 8.4 ALE IIZ.O$

LAUNCH DATE JUN 13 1971 FLIGHT TIRE ZZO.OO ARRIVAL DATE JAN 19 1172

NELIOCENTRI¢ CONIC DISTANCE 499.695 EARTH TO MAR8

RL 151.95 LAL .DO

RP 222.27 LAP .ll

RC Z02.595 GL 4.50

PLANETOCENTN1C CONIC

C3 9.077 VHL 3.143

LNCH AZNTH LNCH TIME

50.00 12 15 zg

40.00 13 4 8

?o.oQ 14 S 52

SO.OO 1S 14 I

9O.OO IS 49 40

100.00 10 7 O

110.00 19 $ 58

LOL 211.3R VL |2,205 GAL |.65 AZL 89.51 HCA 153.95 SMA 186.95 ECC .19278 INC .4SIR VI t9,3ZS

LOP 55.|1VP ZZ.OO? GAP 2.25 AZP 90.39 TAL 16,5| TAP 170.49 RCA 150.91 APO ZZS.00 VZ 24.738

9P -15.99 ZAL 85.3R ZAP 64.05 iTS 171.2g ZAE 102.24 (TE 184.Z0 ZAC 91.12 ETC Z73.14 LYE 3.28

OLA -8.41RAL 317,|1RAD ll|l.O VEL 11.401PTH S.45 VHP |.112 OPA -|?.85 RAP 304.54 [CC 1.1626

L-! TIME IHJ LAT INJ LONG INJ RT ARC IHJ AZNTH INJ TIME PO CST TIN IHJ Z LAT |NJ 2 LONG

Z811.|1 -Z2.51 80.51 177.33 153.09 15 Z 20 1811.3 -4.60 43.76

ZISl.92 "|Z.I3 ?Z.3S I80.77 121.41 13 49 50 1681.9 -2,97 53.69

2498.47 -15.09 59.91 183.21 121.02 14 48 10 1498.5 -I.44 39.97

ZZS$,S| "12.42 43.04 104.79 |17.5T It 1 44 1255.5 -.29 ZZ.25

1979.5t -|l,4I 23.27 IiS.S0 !16,05 17 22 39 979,6 .15 2.21

1729.99 "12.42 4.41 104.?9 117.37 18 35 50 750.0 -.29 343.&2

1545.29 -I5.OI 340,88 183.26 121,02 19 31 44 545.3 -I.44 328.89

DIFFERENTIAL COIIRECT|ONI

TDE .052_ TRA -.4229 TC$-7.?OST IAU 1.0414

ROE -.DOll RRA .1520 RC)-I.SSS3 FAD ,|0950

POE 1.0732 FRA !.1065 rC-II.SIZ4 lip lSTI

SOS ,OR?O ORA ,4491 IC3 ?.ills FIP 1751

HIO-COQRSE EXECUTION ACCURACY

5GT 4905.4 SiR 1104.9 SG3 1026.7

RR7 ,9055 RRF *9575 RTF ._48

|G| 5029.3 RZ] .1441 R|$ .2325

SO| 5007.3 $02 459.0 THA |l.13

LAUHCN DAT[ JUN 13 1971 FLIGHT TINE 2tt. O0

NRLIOCENTRI¢ CONIC

RL 151,9| LAL ,O0

RP £ZZ,6S LAP .2|

RC lOS.liD GL 5.S4

PLANZTOCENTRIC CONIC

C3 9.il9 VHL $.141

LNCH AZNTH LNCH TIME

50.DO lZ 12 23

90.00 lZ 89 39

?0.00 14 O 25

8O.OO 15 11 36

SO.GO 19 41 29

100.00 1? 59 28

110.00 18 S9 34

DISTANCE 503.043

L_. lll.|l YL |l,tll GAL 2.58 AlL $9.45 HCA 183.0S SNA liT.I| [CC ,19325

LOP 51.41 VP EI.9?S GAP Z. IE AZP 90.49 TAL IS,DE TAP IYt,OT RCA I|O.ST

6P "1i,50 ZAL iS,I| ZAP $3,09 [T8 170.$5 ZA[ tO0,94 [T[ 183.16 ZAC 85.11

ORBIT OET(RHINATION ACCURACY

ST 14.S SR T,8 85 28.0

CRT ",593T Ct9 *5749 CST "*1345

LSA Z8,$ NiA 14.1 88A 4.7

ELI 15,4 EL2 5,| ALF 1|t.10

ARRIVAL DATE JAN Zl IS72

EARTH TO NARA

|NC .1SIR VI liD|IS

_LA -?.tl RAL $27.71 RAD 1658.0 V[L 11.400 PTH S.45 VHP |,138 SPA -36.35

L-| TIH[ INJ LAT INJ LONG INJ RT A|C INJ AZMTH INJ TINE PO CST TIN

2836.Zl -23.16 81.90 tTT.iD 132,55 12 59 39 1936.2

Z?ID.S! -19.78 73.89 !11.31 125,86 13 44 49 1710.3

_$31.6t -li.2Z Rt.84 113.76 |ZD.4$ 14 41 40 153/.Y

1293.31 -15.59 45.13 125.25 116,84 15 54 50 1293.3

Z019.47 -12.80 ZS.lO 185.75 115,5| 17 15 8 |01g.5

1767.7t -13.59 6.60 185,25 111.84 18 28 56 T6T.6

1578.S0 -16.22 350,?6 183.?t 120,48 |g 26 1| $78.5

OIFFERENTIAL CORRZCTION6

TO[ .1098 TRA -.4154 TC3-?.gQso IAU 1.0683

NDE -.0494 RNA .1515 RC3-1.?|iD FAU .ZD41D

PDE 1.1795 FRA 1.1339 FC-17.9484 BSP 861?

BOE .1195 iRA .4439 8C3 R.0969 FIP 1721

APO E||.|O V2 14,11R

[TC Z73,14 LVI |,TI

RAP 304.70 ZCC 1.1924

INJ Z LAT INJ Z LONG

-5.85 14.82

-4.25 S|.06

-Z.71 41.71

-I,5T 24.32

-1.14 4.43

-1.57 345.99

-2.71 |30.82

ORBIT DETERMINATION ACCURACY

8T 16.g SR 6.S 85 30.9

CRT -.?SZO CR9 ,4400 C$T -.4390

LSA 32.0 NSA 15.1SSA 4,0

ELI 17.6 ELl 4.1ALF 163.03

RIO-COURSE EXECUTION ACCURACY

IGT 5030.8 $_ 1133.S SO3 1008.0

RRT ,9104 RRF .961| RTF .9347

SOD 5156.g R25 ,2521RlS .9599

8G1 51|6.4 SO2 459.4 TNA 11.69

1896



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH GATE 4UN 13 10?1

HELiOCEHTR|C CONIC

RL ISI.IS LAL .00

RP 223,04 LAP ,88

RC 207.90T 6L 6.GT

PLANETOCENTRIC CONIC

C3 9.87S VHL S,142

LNCH AZMTH LNCH TIHE

50.00 12 8 54

60,00 12 54 43

70.00 13 53 SS

80.00 15 6 31

90.00 16 32 45

100.00 17 51 22

110.00 18 53 20

FLIGHT TIN( 224.00 ARRIVAL DATE JAN ES 19TE

LOL 261.38 VL 32.22T 6AL

LOP 5?,50 VP 21.945 GAP

GP -17.05 ZAL 6T.04 ZAP

D18TANCE |OY.887 EARTH TO MARS

2.50 AZL 89.35 HCA 156.14 8HA |9T,52 ECC .18372 INC .6490 Vl 29.$25

1,99 kZP 90.59 TAL 15.50 TAP 171.65 RCA IS1,03 APO 225.61 V2 24.654

_,18 ETS 189,98 ZkE 99.60 ETE 183,63 ZAC 95,05 ETC 273.15 LVl 4.27

DLA -5.83 RAL 528.09 RAO 8858,0 VEL 11.400 PTH 6.45 VHP 3.165 OPA -38.85 RAP 304.90 ECC 1.1625

L'I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

2862.96 -24.89 83,17 178,51 131,96 12 56 37 1863.0 -7.19 65.96

2741.14 -20.99 75.57 181.89 125.25 13 40 24 1741.1 -5,57 56.53

2567,14 "17.43 63,87 184.29 119.85 t4 38 40 1567.1 -4.06 43.56

2333.52 -14,0t 47,59 185.74 116.22 13 47 24 1333.5 -2.93 26.53

2061.84 -13.82 28.11 186.23 114.92 17 7 4 1061.8 -2.50 6.80

1807.99 -14.81 8,96 185.74 116.22 18 21 30 808.0 -2.93 347.90

1613.96 -IT.43 352.79 184.29 119.85 19 20 14 614.0 -4.06 352.48

DIFFERENTIAL CORRECTIONS

TOE .1703 TRA -.4105 TC3-8,1052 BAU 1.0957

RDE -.0279 RRA ,1607 RC3-I.7923 FAU .19986

FDE 1.2784 FRA 1.1529 FC-17.5073 66P 8844

BG( .1726 BRA .4409 BC3 8,3010 FSP 1690

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5150.2 $GR 1185.4 SG3 988.7 8T 20.7 SR 5.4 88 35.3

RRT .9149 RRF ,9671RTF .9347 CRT -.6893 CRS .1968 CST -.6266

8GB 5208.2 R23 .2800 R13 .9596 LSA 36.4 HSA 15.2 SSA 5.4

SG1 5268.1 962 460.6 THA 11,77 ELI 21.0 EL2 3.8 ALF 169.48

LAUNCH DATE JUN 13 1971 FLIGHT TIME 226.D0 ARRIVAL DATE JAN 25 1972

NELIOCENTRIC CONIC

RL 151.93 LAL .OD

RP 223.42 LAP .30

RC 210.566 GL 7.89

PLAN£T(XENTRIC CONIC

C3 9.892 VHL 3.145

LNCH AZNTH LNCH T]HE

50.00 12 5 l

60.00 12 49 16

70.00 13 46 43

90.00 14 59 48

90.00 16 23 16

100.00 17 42 37

110.C0 16 4610

D|STANCE 312.128 EARTH TO MARS

LOL 261.36 VL 32.238 GAL 2,42 AZL 89.23 HCA IS7.23 8HA 187.50 ECC .19422 INC .7680 Vt 29.525

LOP 58.58 VP 21.914 GAP 1.87 kIP 90.71 TAL 14.99 TAP 172.21 RCA 151.09 APO 223.92 V2 24.612

GP -17.65 ZAL 67.91 ZAP 6t.32 ETS 169.27 ZAE 98.45 ETE 183,33 ZAC 84.45 ETC 273.17 L¥1 4.81

OLA -4.40 RAL 328.42 RAD 8638.0 VEL 11.401 PTH 6.45 VHP 3.194 DPA -39.45 RAP 305.16 ECC 1.1628

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO ¢ST TIM INJ 2 LAT INJ 2 LONG

2891.80 -26.19 84.68 179.16 131,25 12 53 13 1891.8 -8.62 67.19

2774.07 -22.27 77.41 182.50 124.50 13 35 30 1774.1 -7.01 58.12

2605.14 -18.70 66.08 184.87 119.11 14 30 9 1605.1 -$.50 45.56

2376.47 -16.09 50.14 186.28 115.50 15 39 22 1376.5 -4.38 28.90

2107.04 -15.10 30.81 186.75 114.20 16 58 23 1107,0 -3.95 9.33

1850.95 "16.09 11.51 156.28 115.50 16 13 28 850.9 -4.58 350.27

1651,96 -18.70 355.00 184.87 |19.11 19 15 42 652.0 -5.50 554.48

DIFFERENTIAL CORRECTXON$

TDE .2400 TRA -.4060 TC3-8.2852 BAU 1.1225

RDE -.0043 RRA .1652 RC3-1,8464 FAU .19446

FOE 1.38_0 FRA 1.1685 FC-17.0191 6SP 9088

80£ .2401BRA .4585 BE3 8.4884 FSP 1656

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5282.2 $GR 1200.1 663 968.0 ST 25.7 SR 4.9 88 36.2

RRT .9190 RRF .9712 RTF .9346 CRT -.3622 CRS -.1931CST -.7484

SGB 5416,8 R23 .2680 R13 .9396 LSA 41.9 MSA 15.3 $SA 2°9

661 5397.0 SG2 463.0 THA 11,88 £L1 25,8 EL2 4.S ALF 175.96

LAUNCH rATE JUN 13 1971 FLIGHT TIHE 228.00 ARRIVAL DATE JAN 27 1972

H(LIOCENT NIC CONIC

RL 151.95 LAL .00 LOL 261.3G VL

RP 223.81 LAP .35 LOP 59,67 VP

RC 213.227 GL 9.22 GP -18.31ZAL

PLANETOCENTR|C CONIC

C3 9.928 VHL 3.151

LNCH AZNTH LNCH TIME

50.00 12 0 58

60.00 12 43 16

70.00 13 38 58

80.00 14 50 15

90.00 18 13 2

tOO.O0 17 33 7

t10.00 18 38 19

DIFFERENTIAL CORRECTION8

TDE .3171 TRA -.4029 TC5-9.4504 8AU 1.149S

RGE .0215 RRA ,1700 RC3"1.9021 FAU .18909

FOE 1.4910 FRA 1.1812 FC-16,4898 6SP 9311

8OE .3178 BRA .4573 BE3 8.8619 FSP 16|T

DISTANCE 516.261 EARTH TO MARS

32.249 GAL 2.34 AZL 89.10 HCA 158,31 9NA 157.69 ECC .19473 INC .8976 Vt 29,325

21.883 GAP 1.74 kIP 90.83 TAL 14.47 TAP 172.78 RCA 151.14 APO 224.24 V2 24.571

88.80 ZAP 60.51ETS 168.51ZAE 97.24 ETE 183.05 ZAC 83.79 ETC 273.19 LVI 5,39

DLA -2.87 RAL 328.73 RAO 6838.0 VEL 11.403 PTH 6.45 VHP 5.225 DPA -40.07 RAP 305.47 ECC 1.1354

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2922.98 -27.58 86,35 179.86 150.44 12 49 21 1923.0 -10.17 68.53

2809.59 "23,63 79.44 183.17 123.65 13 30 5 1809.6 -8.55 59.85

2646.02 -20.04 68.S0 185,49 118.25 14 22 59 1646.0 -7.04 47,72

2422.56 -17,42 52,92 186.86 114.64 15 30 38 1422.8 -5.92 51,45

2155.47 -IG.43 33,74 187.32 113.34 16 48 57 1155.5 -5,50 12.05

1897.04 -17°42 14.29 186,86 114.64 18 4 44 897.0 -5.92 352.82

1692.84 -20.04 357.42 185.49 ll8,2S 19 6 32 692.8 -7.04 336.E4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATI04 ACCURAC_

SGT S406.3 SGR 1238,5 SG3 94G.3 5T 31.9 SR 5.3 SS 39.t

RRT ,9227 RRF .9751RTF ,_j43 CRT .115I ERE -.5903 CSI -.8ZZ9

3GB 5548.3 R23 .2762 RI3 .9394 LSA 48.3 MSk 15.3 SSk 2.4

SGI 5528.6 562 467.1 THA 12,02 ELI 31.9 EL2 _.$ ALF 1.14

LAUNCH GATE JUN 13 1971 FLIGHT TIME 230.00 ARRIVAL OATE JAN 29 1972

HELIOCENTRIC CONIC

RL 151.93 LAL .00 LOL 281.30 VL 32.2Q0 GAL

RP 224.20 LAP ,37 LOP 60.TS VP 21,852 GAP

RC 215.890 GL 10,67 GP "19.02 ZAL 69.71 ZAP

PLANETOCENTR]C CONIC

C3 9.984 VHL 3.1G0

LNCH AZHTH LHCH TIME

50.00 11 55 42

60.00 12 36 35

70.00 13 30 16

80.00 14 39 52

90.00 16 1 52

100.00 17 22 44

110,00 18 29 42

DIFFERENTIAL CORRECTIONS

TOE .4041 T9A -.4029 TC3-8.5973 BAU 1.1770

ROE .0503 RRA ,1742 RC3-1.9599 FAU .18364

FOE 1.6022 FRA 1.1829 FC-15.9239 BSP 9540

6DE .4072 BRA .4390 BC3 8.817g FGP 1575

DISTANCE 520.39| EARTH TO MARS

2.27 AZL 88.96 HCA 159.39 8MA 187.88 ECC .19527 INC 1.0398 Vl 29.325

1.81 AZP go.g7 TAL 13.94 TAP 173.33 RCA 151.20 APO 224.57 V2 24.529

39.76 ET$ 167.71 ZAE 96.07 ETE 182.72 ZAC 83.07 ETC 273.23 LVI 8.01

DLA -1.23 RAL 328.99 RAD 6638.0 VEL 11.405 PTH 6.48 VHP 3.258 DPA -40,73 RAP 305.85 ECC 1.1643

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO C3T TIN INJ 2 LAT INJ 2 LONG

2956.81 -29.06 88.21 180.63 129.49 12 44 58 1956.8 -11.84 70.00

2848.06 -25.06 81.69 183,90 122.66 13 24 3 1048.1 -10,21 61.75

2690.19 -21.44 71.16 186.17 117.25 14 15 6 1690.2 -8.69 50.07

2472.26 -18.80 55,96 187.51 113.63 15 21 4 1472.3 -7,57 54.22

2207,65 -17,81 38.95 |87,95 I12.33 16 38 40 1207.6 -7.14 15.00

lg46,73 -18,80 17,33 187.51 113.63 17 55 10 946.T -7,57 355.59

1737.01 "21,44 ,08 |88.17 117.25 18 58 39 737.0 "8.69 388.99

NED-COURSE EXECUTION ACCURACY OR6[T DETERMINATION ACCURACY

$GT 5530.8 SGR 1281.5 SG3 923.8 ST 39.1 8R 6.8 $S 42.1

RRT ,g263 RRF .9785 RTF ,934t CRT .48?6 CRS -.8249 CBT -.8708

6GB 58??.3 R23 ,2858 R13 .g3g4 LSA 55.8 NSA 15.2 SBA 2,1

$61 5857.6 SG2 472,1 THA 12.20 ELI 3g,2 EL2 5.g ALF 4,g9

18gT



JPL TM 33-/OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 15 1971 FLIGHT TIME |3E,DD ARRIVAL OAT( JAN 51 liT!

NEL|OCENTmlC CONIC

RL 151.93 LAL .OOLO_ EGl.$G VL 31.8T1 GAL

DISTANCE 524,i17 EARTN TO MA|I

Z,19 AZL e5.80 HCk li0.iT 8NA ltl.0l ECC .liill 1Me 1.1888 Vl 21,Ill

RP eZ4.Si LAP ,40 LOP 81,89 VP 91o899 GAP 1.48 AZP 91,15 TAL 13,49 TAP 173,88 RCA 151,95 APO 9|4,GD VZ E4,487

RC 218.554 Gb 12.26 GP -19.81ZAL ?0,64 ZAP 58.08 ET$ |68,84 ZAE 94.D4 [T[ 189.40 ZAC 89.97 ETC 973.27 LV| I, TO

PLANETOCENTRIC CONIC

C3 10.066 VNL 5.173 DLA ,54 RAL 528.91RAD G638.1VEL 11,409 PTH 6.46 VHP 3.2D5 DPA -4|.46 RAP 308.28 ECC 1.|8S7

LHCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2MTH INJ TIME PO CGT TIN IkJ 2 LAT INJ Z LONG

SO.DD 11 50 8 2098.67 -30.83 D0.31 181.48 128.57 12 4D 0 1993.? ,13.88 71.82

60.00 12 Z9 7 2889.9D -66.57 i4.19 184.?1 1Zl.49 13 l? 17 1889.9 -12.00 83.G3

70.00 13 20 43 2738.15 -22.90 ?4.11 188.93 116.06 14 8 21 1738.1 -10.47 52.85

80.00 14 28 25 2528.13 -20.24 59.51 188.22 112.43 15 10 31 1526.1 -9.33 37.25

90.00 15 49 38 2284.18 -19.24 40.48 188.64 111.14 1D 27 20 1264.9 -8.90 18.22

I00.00 1T 11 IT 2000.60 -20.24 ZD.68 188.22 |12.43 17 44 38 100D.6 -9.33 358.81

110.00 18 20 9 1784.96 -22.90 3.03 186.g3 118.0D 18 49 54 785.0 -ID.47 341.57

DIFFERENTIAL CCRRECT]ONS MID-COURSE EXECUTION ACCURACY C_BIT D£TERM|NATION ACCURACY

T0E .5012 TRA -.4033 TC3-8.7184 BAU 1.204D 8GT 5851.5 SGR 1328.8 SG3 8gg.5 8T 47.3 8R 9.1 88 45.1

RDE .0822 RRA .1792 RC3-2.D175 FAU .17788 RRT .9293 RRF .9816 RTF .9337 CRT .6962 CR8 -.9231 ¢ST -.S025

FOE 1.7125 FRA 1.1845 FC-15.2985 BGP 9788 8GB 5805.8 R23 .2914 R13 .9391 LGA 64.2 NSA 15.2 8SA 1.7

BOG .5079 BRA .4413 DC3 8.9468 FGP 1536 $G1 5785.8 $82 479.2 THA 12.41 £L1 47.7 ELI 6.5 ALF ?.?S

LAUNCH DATE JUN 13 1971 FLIGHT TIME 234.00 ARRIVAL DATE FED 2 1972

HELIOCENTRIC CCNIC DISTANCE 528.637 EARTH TO MARS

RL 151.93 LAL .00 LCL 261.36 VL 32.283 GAL 2.11 AZL 88.63 HCA 161.54 8NA 188.27 ECC .19637 INC 1.3700 VI 29.325

RP 224.98 LAP .43 LOP 62.90 VP 21.791 GAP 1.36 AZP 91.30 TAL 12.89 TAP 174.43 RCA 151.30 APO 225.24 V2 24.445

RC Z21.219 GL 18.998P -20.68 ZAL 71.60 ZAP 58.46 ST8 165.91 ZAE 93.83 ETE /82.06 ZAC 81.40 [TC 273.32 LVI 7.49

PLANETOCENTRIC CONIC

C5 10.178 VHL 3.190 DLA 2.46 RAL 329.37 RAD 6638.1 VEL

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ

50.00 11 43 46 3033.99 -32.3!

60.00 12 20 44 2935.82 -28.17

79.00 13 10 5 2790.50 -24.43

80.00 14 15 44 2584.90 "21.72

90.00 15 36 I 2325.83 -20.70

100.00 15 58 38 2059.37 -21.72

110.00 18 9 31 1837.32 -24.43

DIFFERENT IAL CORRECTION8

TOE .6103 TRA -.4078 TC3-8.D049 BAU 1.230D

ROE .1183 RRA .1840 RC3-2.D?3T FAU .17175

FDE 1.8288 FRA 1.1783 FC-14.6080 BGP 10016

BOG .6216 BRA .4472 DC3 9.0458 FGP 1491

11.414 PTN 6.47 VHP 3.333 DPA -42.26 RAP 306.80 ECC 1.1873

RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

02.69 182.44 127.04 12 34 20 2034.0 -13.62 73.43

87.01 185.62 120.11 13 9 40 1955.6 -13.94 66.14

77.41 187.78 114.64 13 56 35 179D.5 "12.38 55.50

03.05 189.02 11I.Dt |4 58 49 1584.9 -11.22 40.59

44.41 189,42 109.71 16 14 47 1525.6 -ID.?8 21.??

24.42 189.02 111.01 17 32 55 1059.4 -11.22 1.83

6.32 187.78 114.64 18 40 8 837.3 "12.38 344.42

N|D-COURSE _XECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 5770.7 $GR 1380.3 883 873.1 ST 56.5 8R 11.9 68 48.3

RRT ,8320 RRF .9843 RTF .8330 CRT .eDge CR8 o.9668 C8T -.9241

$GB 5953.5 R23 .9993 R13 .9387 LSA 75.7 NSA 15.2 684 1.4

881 5913.4 662 488.1THA 12.66 ELI 57.3 EL2 8.9 ALF g.Sl

LAUNCH DATE JUN 13 1971 FLIGHT TIME 236.0D ARRIVAL DATE FEB 4 tG?R

NELI_ENTRIC CONIC DISTANCE 532.755 EARTH TO NAR3

RL 151.93 LAL .00 LCd. 281.36 VL 59.984 GAL 2.D3 AZL 88.44 HCA 182.60 8HA 188.47 ECC .I8895 INC |.5838 Vl 29.323

RP 223.37 LAP .47 LOP 83.97 VP 91.761 GAP 1.25 AZP 91.49 TAL 12.36 TAP 174.97 RCA 151.35 APO 223.58 V2 24.403

RC 223.884 GL 18.90 GP *21.83 ZAL 72.58 ZAP 57.9! ET5 154.91ZA[ 92.78 ETE 181.71ZAC 80.43 ETC 273.38 LVl 8.27

PLANETOCENTRIC CONIC

C3 10.330 VHL 3.214 DLA 4.53 RAL 329.48 RAD 6538.2 VEL 11.420 PTH 8.47 VHP 3.379 DPA -43.14 RAP 307.38 ECC 1.170D

LNCH AZNTN LNCN T|HE L-I TIME ]NJ LAT INJ LONG INJ RT ASC |NJ AZNTH ]NJ TIME PO CST TIN |NJ 2 LAY INJ 2 LONG

50.00 11 38 31 3078.31 -34.10 95.41 183.53 125.45 12 27 4g 2D78.3 -IT.T? ?5.4?

GO.DO IZ 11 11 2D83.82 -_9.84 90.21 186.68 !18.45 13 1 2 1985.8 -16.04 88.72

70.00 12 58 8 2847.97 -28.D1 81.12 188.74 !12.96 13 45 36 1848.0 -14.44 58.88

$0.00 14 1 32 2649.43 "23.23 67.24 189.92 109.30 14 45 41 1649.4 "13.25 44.31

$0.00 15 20 50 2393.34 -22.19 48.$1 19D.30 107.89 16 0 43 1393.5 -12.80 2$.YE

IOD.O0 18 44 24 2123.90 -23.23 98.61 189.92 109.30 17 IG 48 !123.9 -13.25 5.87

lID.DO |? 57 35 ID94.7R -28.D! 10.04 188.74 112°95 18 28 5 894.8 -14.44 347.60

DIFFERENTIAL CCRRECTIONG MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?DE .TZ27 TRA -,4258 TC3-3.80D4 |AU 1.2849 $GT 5613.8 3DR 1431.2 383 852.D 3T 66.0 SR 14.8 GI 30.1

ROE .152| RMA .ISIS RC3-2.1SR3 FAU .IG803 RRT .R$73 RRF .81T0 RTF ._aGS CRT .8702 CRI -,till CIV -.ISIS

FDE 1.8904 FRA 1.1123 FC-14.081T BGP 10105 8GB 8D89.2 R23 .2558 R13 .9422 LIA 82.8 USA IS.0 IIA 1.2

BDE ,T3il eRA .4829 DC3 9.158G FDP 1396 SG1 80G8.3 8G2 492.7 THA I3.04 ELI 67.2 EL2 7.0 ALF ll.O0

LAUNCH DATE JUN 13 1971 FLIGHT TIN[ 231,00 ARRIVAL DATE FEB I 1872

HELIOCENTRIC CONIC DISTANCE 336.lli

RL tll.ll LAL .OD LOL 8i1.3i VL 39.303 GAL 1.84 AZL 68.92 HCA 163.67 3HA

RP 225.76 LAP .SO LOP 65.03 VP 81.731 GAP |.|| AZP RI.71 TAL !1.33 TAP

RC 228.350 GL 18.01GP -22.7D ZAL ?3.59 ZAP 57.46 ET8 |63.83 ZAE 91.73 [TE

PLANETOCENTR|C CONIC

C3 10.331VNL 3.243 DLA I.?G RAL 399.41 RAD i638.3 VEL 11.499 PTH 6.48 VHP 3°497 DPA -44.11

LNCM AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ADC INJ AZHTH INJ TIME PO CDT TIN

SO.DO 11 28 12 6127.33 -35,99 68.56 I84.81 193.52 12 20 19 9127.3

SO.DO 12 O 31 3041.38 -31.5D 93.88 18?.88 116.46 12 51 12 2041.4

70.00 12 44 31 2911.80 -87.83 85.38 189.86 110.93 13 33 8 1911.6

GO.DO 1345 29 2720.69 "24.76 72.01 160.96 IDT.24 14 30 50 1721.D

90.00 15 $ 40 2468.8R -23.89 53.81 191.31 105.92 IS 44 48 1468.?

100.00 IS 28 21 2193.48 -24.?6 33.37 !g0.g6 107.24 17 4 58 11gs.s

I10.00 17 44 4 1958.42 -27.83 14.28 18g.86 110.93 18 18 42 858.4

DIFFERENT IAL CCRRECTION8 NID-COURGE EXECUT ION ACCURACY

TOE .SO2? TRA -.4374 TC3-8.9OTG BAU 1,2921 8GT 6029,2 8GR IS13.3 SG3 82D.5

RDE .2007 RRA .1873 RC3-2.2D?G FAU .18D82 RRT .9389 RRF .9890 RTF .9348

FDE 2,0192 FRA 1.1034 FC-13.2199 BSP 10366 368 6216.2 R25 .3057 R13 .9407

6DE .$838 BRA .4?58 DC6 g.1774 FGP 1554 SGI 6195.5 682 507.1THA 13.33

EARTH TO NAR$

161.11 [CC ,liT3| INC I.TGD3 Vl 25.325

175,50 RCA 131.39 APO E2S.93 V2 24.381

131,33 ZAC 79.35 [TC 273,44 LVI 8.1R

RAP 308oD8 ECC 1o1733

INJ 2 LAT INJ 2 LONG

-20,10 77.7D

-18.32 71.$5

-18.85 82.28

-IS.42 48.31

-14.gS 30.19

-IS.42 9.$8

-IS.68 351.20

ORBIT DETERMINATION ACCURACY

ST 77.5 GR 18.5 85 53.8

CRT .9115 CR$ -.9928 CGT -.$502

LGA 94.9 N$A 15.0 8SA 1,O

EL1 79.4 EL2 7.4 ALF 12.40
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.JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN 13 1971

MEL|OCENTRIC CONIC

RL tgtoSS LAL ,00

RP 2E6,15 LAP .53

RE 229,215 GL 20.33

PLANETOCENTRIC CONIC

C3 IO,T9T VNL 3,E$6

LNCN AZNTM LI_¢M TIME

50.00 11 18 36

SO.DO 11 46 1D

70.00 12 29 9

SO.DO 13 27 6

gO.DO 14 43 39

100.00 16 g 58

110.00 17 26 36

FLIGRT TIME E4O,O0 ARRIVAL DATE FEB 6 tSTR

LOL 251,S$ YL

LOP SD.O9 VP

GP -83,$8 ZAL

OI|TAMCE 540,9S9 EARTH TO MAR8

It.SET SAL I,SG 4ZL ST,ST MCA ti4,TS tMk tSi.SS [CC .19615 IN¢ E.DtS4 Vl ED.SE9

81.?02 GAP ,98 kiP 91,96 TAL 1|,30 TAP |?$,05 RCA 151.44 APO 22D,2R V2 24,)19

74,63 ZAP 57,06 ETS 162,S$ ZAJ_ SO,?4 ETE 180.94 ZAC TS,|| ETC 2T3,52 LVI 10.21

DLA g.2s RAL 329.$8 RAD 6658.3 VEL 11.441 PTH 6,49 VNP 3.482 DPA -45,19 RAP 309.86 ECC 1.JET7

L-I TiME |MJ LAT |MJ LON8 INJ RT ASC INJ AZMTM |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LOqG

3181.84 -37.97 102.26 186.33 I21.15 12 11 38 2181.8 -22.68 80.44

3103,18 -33,30 58,14 189,28 114.03 12 39 53 2103.2 -20,79 75.00

29D2,58 -29,26 90,84 191,15 |08.46 13 18 52 1982.6 -19.04 66,4D

2801,06 -26.26 77.40 192,16 104,T4 14 13 47 1801.1 -17,74 53.32

2552,96 -25.14 38,53 192,45 103.40 15 25 32 1552,9 -1T,24 33.31

22?9.54 -26,26 38,85 192.15 104.74 15 47 54 1275,5 -17,74 14.69

2029,40 -29.2D 19.16 191.15 108.45 18 2 25 1029.4 -19.04 335.32

DIFFERENT IAL CORRECTIONS

TO( 1.DID? TRA -.4366 TC3-8,8663 BAU 1.3205

RDE .2561 RRA ,1915 RC3-2,295_ FAU ,1533_

FOE 2.1421 FRA 1.0782 FC-12,3110 BSP lO6OS

BDE 1.0524 DRA .4951 8C3 9.1500 FSP 1308

LAUNCH DATE JUN 13 1971

HELIOCENTRIC CONIC

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST D146.9 6GR 1584.5 983 787.3 ST 90.2 SR 23,0 68 37.0

RRT .9405 RRF .9907 RTF .9330 CRT .9370 CR$ -.gg6g CST -.9588

SGD 6347.8 R23 ,3140 R13 .9396 LSA 108.1 MSA 15.1 SSA .9

381 $326,2 $82 523.5 THA |3.72 EL1 92.$ EL2 7,8 ALF 13.54

FLIGHT TIME 242.00 ARRIVAL DATE FEB 10 1972

DISTANCE 545.058 EARTH TO MARS

RL 151.93 LAL .00

RP 226.53 LAP .57

RC 231.880 El. 22.92

PLANETOCENTRIC CONIC

C3 11.147 VHL 3.339

LNCH AZNTH LNCH TIME

30.00 11 7 27

60.00 11 33 52

?O.DO 12 11 I4

80.00 13 3 44

90.00 14 21 4

100.00 15 48 36

110.00 17 10 41

LOL 261,36 VL 52.329 GAL 1,76 AZL 87.$9 HCA 155.78 9NA 189,07 ECC ,19878 INC 2.3057 Vl 29.323

LOP $?.15 VP 21,672 GAP .63 AZP 92,24 TAL 10.77 TAP 176.35 RCA 15|,48 APO 226.65 V2 24.278

GP -25.22 ZAL 75.70 ZAP 36,84 ET$ 161.39 ZAE 89.80 ETE 180.52 ZAC 75.80 ETC 273.$2 LYE 11,36

DLA 11.95 RAL 329.17 RAD 0638.6 VEL 11.456 PTH 6.51 VHP 3.545 DPA -46.39 RAP 509.75 ECC 1.1834

L-I TIME INJ LAT INJ LONG |NJ RT ASC [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3242,84 -40.03 105.65 188.17 118,23 12 I 29 2242.8 -25.45 83.55

3172,32 °35.19 t03,12 190,97 |11,06 12 25 45 2172.5 -23.46 78.91

3002,54 -30,85 93,92 t92.$8 105.44 13 2 17 2062.5 -21.60 71.19

2891.80 -27.68 03.85 193.56 101,68 13 53 55 1891.8 -20.20 58.93

2646,70 -26.48 66.24 195.$2 100.31 15 5 13 1648.7 -19.66 41.29

2365,28 -27.68 45,22 193.56 101.68 16 28 3 1366.3 -20.20 20,30

2109.36 -30.85 24.84 t92.68 105.44 17 45 50 1109.4 -21.$D .11

DIFFERENTIAL CORRECTIONS

TOE 1.2062 TRA -.4797 TC3-8,7306 BAU 1.3480

ROE -3230 RRA .1956 RC3-E.Ego8 FAU .14548

FDE 2.2720 FRA 1,0480 FC-11.2991BSP 10901

BDE 1.2487 BRA .5182 BC5 9.0454 FSP 1253

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 6255,8 SGR 1662.7 $83 750.6 ST 104.6 SR 28.3 SS 60.4

RRT .9417 RRF *9920 RTF .9310 CRT .9541 CRS -.9986 CST -.9657

SGB 6473.0 R23 .3228 R13 .9381 LSA 123.2 USA 15.1SSA .T

SGI 6450.2 SG2 542.5 THA 14,15 ELI 108.! EL2 8.2 ALF 14.53

LAUNCH DATE JUN 13 1971 FLIGHT TIME 244.00 ARRIVAL DATE FEB 12 1972

HEL|OCE_] R |C CONIC

RL 151.93 LAL .00

RP 226.94 LAP .60

RC 234.543 GL 25.79

PLANETOCENTRIC CONIC

E3 11.610 VHL 3.407

LNCH AZHTN LNCH T]_E

50.00 10 54 _0

60.00 11 17 6

70.00 11 50 g

80.00 12 40 24

90.00 13 53 44

100.00 15 23 15

110.00 16 49 $6

DISTANCE 549.152 EARTH TO MARS

LOL 251.35 VL 32.340 GAL 1.70 AZL 87.3T NCA 166.84 SNA 189.27 LEE .19941 INC 2.$283 VI 89.325

LOP 68,20 VP 21,543 GAP .73 AZP 92.55 TAL 1D.24 TAP 177.07 RCA 151.53 APO 227.01 V2 24.236

GP -25.71 ZAL 76.79 ZAP 56,72 ET$ 160.D3 ZAE 88.91 ETE 180,07 ZAC 7S,28 ETC 273.72 LVl 12,65

DLA 14.91 RAL 328.81 RAD 6638.9 VEL 11.476 PTH 6.53 VHP 3.$18 DPA "47.74 RAP 310.81 ECC 1.1911

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3311.63 -42,|2 11|.93 190.45 |14.57 11 49 31 2311.G -28.52 87.24

3251.00 -36.95 109.04 193.01 107.38 12 11 17 2251.0 -26.$5 83,54

$153.72 -$2.31 102.62 1g4.48 101.73 12 42 43 2153.7 -24.52 76,87

2998.51 -28.89 91,37 ]95.17 97.90 15 30 20 1996.3 "22.77 65°65

2759.60 -27,58 74.17 ]95.35 96.49 14 39 (3 1759.6 22,17 48,45

2470.78 -28.89 52.74 195,17 97,90 16 4 24 1470.8 22.77 27,00

2200.54 -32.31 31.54 194.48 101.73 17 26 16 1200.5 -24,52 5,T9

DIFFERENT I AL CCRRECTIONS

TOE 1.4141 TRA -.5178 TC$-8.5722 BAU 1,3784

ROE .4007 RRA .1967 R¢3-2,319R FAU .15728

FOE 2.3870 FRA ,9952 FC-10.2362 |SP I1134

D02 1.4698 IRA ,S$3T $C3 8.8806 FDP 1201

MID-COURSE EXECUTION ACCURACY ORDIT DETERNIH_T[ON kCCURAC_

$GT 6371.2 $GR 1752.3 $83 71].3 ST 120.0 DR _4.2 $8 65.$

RRT ,9431RRF .883| RTF ,_92 CRT .9654 CRS ".9996 CIT ".8798

588 6601.8 R23 .3302 RI3 .9365 LSA 135.1MSA 15.2 88A ,8

SGI 8583.7 $G2 363,7 THA 14.65 ELI 124.5 EL2 8.G ALF 15.44

LAUNCH DATE JUN 13 1871 FLIDHT TIME 246.00 ARRIVAL DATE FEB 14 1972

NELIOCENTRI¢ C(_IC

RL 131.99 LAL .00 LO_ E$I.5S VL 32.331 8AL

RP 227.33 LAP ,$3 LOP $9.26 VP 21.D14 GAP

RC 237.203 GL 28.99 GP -28.4! ZAL 77,92 ZAP

PL&NETQCENTR|¢ CONI¢

¢3 12.251 VHL 3,497

LNCN AZMTM LNCH TIME

50.00 10 38 49

60.00 I0 57 9

70.00 tl E4 49

SO.DO 12 9 26

90.00 13 20 !

IOO,OO 14 32 16

110.00 16 24 16

DIFFERENTIAL CORRECTIONS

TOE 1.637_ TRA -,5674 TC3-S.3020 8AU 1.4|0E

RDE .4958 RRA ,1954 RC3-2,3334 FAU .12842

FOE 2.4975 FRA .9310 FC3-9.0902 DIP 11380

ODE 1.7297 BRA .6001 BE3 8,$249 FSP 1134

DISTANCE 553,230 EARTH T0 MAR8

1,61 AZL 87.00 MCA 167,89 3NA 189.47 ECC .20005 IMC 3.0045 V| R9,323

,GO AZP 92,94 TAL 9.70 TAP 177,39 RCA 151,55 APO 227.38 V2 24.195

56,76 ETS 158.55 ZkE 88.08 ETE 179,58 ZkC 73.57 ETC 275.$5 LVi 14.11

DLA 18,16 RAL 328,27 RAD 6630.2 VEL 11,308 PTH 6,53 VHP 3,7D| DPA -49.26 RAP 312.07 [CC t.EDt3

L-I TIN[ INJ LAT INJ LONG |NJ RT ARC INJ AZMTN INJ TINE PO CDT TIM INJ 2 LAT INJ 2 LONG

3359,83 -44,14 lt8,33 193,29 109,95 II 35 15 2385.8 -31.84 91,72

3340.$3 -35.35 11D.13 lgs.4s 102,80 11 52 30 2340.$ -29.44 A9,14

3289.30 -63,49 11D.$3 195.56 97.13 12 lg g 2259.4 -27.15 93.?7

3119.54 -29.70 ID0,44 195.95 93.20 13 1 25 2|19,5 -25,35 73,85

2891.69 -25.23 83.77 197,05 91,73 14 8 13 189],7 *24.$8 37,32

2594.01 -2g.?0 $1.80 1g$.98 93.2D 15 35 32 1594.0 -25.38 35.22

2306.20 -33,49 3g.55 195,58 97,13 17 2 42 1306,2 -27.15 12,69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 6485,0 SGR 1853.7 SG3 $27.$ ST 135.8 DR 41.0 58 66:0

RRT .9444 RRF .g938 RTF ,9229 CRT .9734 CRS -,g999 C$T -.$746

SGD 6744,7 R23 .337g R13 .9353 LSA IS6.6 USA 19.3 SSA .5

SGI 6719.0 SG2 588.3 TNA 19.23 ELI 142.5 ELI 9.D ALF 16,32
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971).

LAUNCH OAT[ JUN II tiTI

HELIOCENTRIC CONIC

RL lit.IS LAL ,DO

RP 287.T8 LAP .SI

RC 239.8S9 GL 32.S?

PLANETO¢ENTRIC CONIC

C3 I3.O?S VHL 3.8|S

LNCH AZNTH LNCH TIME

SD.O0 tO 19 59

60,D0 10 32 ST

?D,OD ID 53 21

80.OO tl 29 SO

gO.OD 12 $5 59

100.00 14 12 42

110.00 I5 52 $4

;LIGHT TIME |il.0D ARRIVAL DATE FED II II?l

L_. llt,]l VL |l,]l| |AL

LOP TO,SO VP El,l$S GAP

GP -10.34 ZAL Ti,OS ZAP

DISTANCE $57.$52 EARTH TO HAll

|.$5 AZL IS.gS NCA Ill.95 INk Ill,l/ ECC .lOO?l INC i.44RO ¥t II.lll

,43 AZP iS,iS TAL S.|7 TAP l?l,ID RCA lS|,lO APO IE?.TI VZ 14,lS$

SI.S8 ITS II6,i? ERE 87.]3 [T[ 179.0/ ZAC ?1,81 [TC 274.00 LVI 11,17

DLA IS,?4 RAL 527.49 RAO D830,D VEL 11.539 PTN D.58 VHP 5.$09 DPk -50.98 RAP 313.i1 iCE 1,2II!

L-! TIME INJ LAT INJ LONG INJ AT ARC INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

54T9.19 -45.93 lED.El I08.86 104,09 It 17 59 2419.S -39.42 97.30

3445.0T -39.78 124,71 198,43 9?.10 II iO 22 E441,I -32.66 98.09

3384,65 -34.13 120.35 198.96 91.43 tt 49 52 2184.S -29.93 92.41

32?0.57 -29.75 l||.DS 196.g0 AT,S; 12 24 2! 2279.6 -27.83 64.39

3057.04 -27.98 95.84 198.78 65,70 IS 26 56 2057.0 -26.9i IS.aS

2745.04 -29.75 79.02 198.90 87.31 14 58 27 1745.0 -27.$3 4t.?S

2431.46 -34.13 49.27 198.96 91.43 16 33 25 14SI.S -29.98 21.33

bI_FERENTIAL CORRECTIONS

TDE 1.9396 TRA -.6378 TC3-7.9390 BAU 1,4459

_DE .6118 RRA .1865 RC3-2.3288 FAU.tIS01

FDE 2,5929 FRA .8467 FC3-7,8814 DiP 11814

BDE 2.0338 BRA .6651 BC3 8.2735 FSP 1060

LAUNCH DATE JUN 13 1971

MID'COQRIE EXECUT|ON ACCURACY ORD|T DETERNINAT]ON AccuRACY

8GT 6602.1 SGR 1969.8 8_3 619.7 ST 154.6 8R 48.8 83 99.0

RRT .9457 RRF .9942 RTF .9244 CRT .9791 CRI -.g999 CST -.9773

888 6889.7 R23 .3455 R13 .9335 LSA 175.3 NSk 1t.3 SSA .4

SGI 6362.1 SG2 615.9 THA 15.99 ELI 162.0 EL2 9.5 ALF I?.2l

FLIGHT TIM( 290.00 ARRIVAL DATE FEB 18 1972

HELIOCENTRIC CONIC

RL tSI.93 LAL .OD

RP 228.10 LAP .69

RC 242.511 GL 36.58

PLANETC_ENTRIC CONIC

C3 14.236 VHL 3.773

LNCH AZHTH LNCH TIME

50.00 9 56 57

60.00 SO 2 45

70.00 10 12 44

80.00 I0 34 S

90.00 11 29 48

100.00 13 16 sg

110.00 IS 12 10

DISTANCE 561.407 EARTH TO MARS

LO(. 261.36 VL 32,3?5 GAL 1.45 AZL 66.02 HCA 169.97 8NA 189.88 [CC .20140 INC 3.9032 Vl 29.32S

LOP 71.35 VP 21.557 GAP .35 AZP 93.92 TAL 8,64 TAP 178.61 RCA 151.64 APO 228.12 V2 24. I12

GP -32.54 ZAL 80.21 ZAP 57,44 iTS 155.28 ZA[ 86.6? ST( 178.52 ZAC 69.38 [TC 274.18 LVI 17.67

DLA 25.68 RAL 326.42 RAD 6640.2 VEL 11.589 PTH 6.65 VHP 3.937 DPA -52.g2 RAP 315.40 ECC 1.2343

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

3383.84 -41.21 133.97 201,25 96.71 tO 16 41 2583.8 -39.17 104.45

3568.40 -40,30 133.15 201.81 90.04 11 2 13 2568.4 "35.87 104.9?

3538.99 -33.?4 132.37 20t.41 94.34 11 ll 41 2539,0 -32.55 lO3.S9

3471.82 -20.I9 126.38 200.50 79.74 11 31 59 2471.8 -29.64 99.Di

3291.98 -25.64 112.60 199.93 77.64 12 24 40 2292.0 "28,28 85.90

2943.29 "26.19 87,75 200.50 79,74 14 6 6 1946.3 -29,$4 60,42

2335.81 -33.74 61,29 201,41 84.34 IS 55 18 1585.8 -32.55 32.$1

DIFFERENT IAL CORRECTIONS

TDE 2.2831TRA -.7242 TC3-7.4364 BAU 1.4809

ROE .7607 iRA .1759 RCS-2.2903 FAU ,|0830

FDE 2.6742 FRA .7498 FC3-6,5910 BSP 11919

80£ 2.4065 BRA .7452 BC3 ?.7Bll FSP 97S

LAUNCH OAT[ JUN 13 1971

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 6708,1 8GR 2099.8 SG3 165.4 8T t?4.S SR 58.0 88 $9.4

RRT .9472 RRF ,9942 RTF .9214 CRT .9835 CR8 ".9998 C8T -.9804

8GB 7029.! R23 .1531 R13 ,9315 LSA 196.0 HSA 15.4 83A .3

$GI 6999.4 8G2 645.4 THA 11.88 ELI 183.6 EL2 10.0 ALF 18.I5

FLIGHT TIH( 252.00 ARRIVAL DATE FEB 80 1972

HELIOCENTRIC CONIC

RL 151.93 LAL .00

RP 228.49 LAP .72

RC 245.157 GL 4|.05

PLANETOCENTRIC CONIC

C3 13.SS3 VHL 3.986

LNCH AZNTH LNCH TIN[

50.00 9 27 59

60.00 9 23 27

70.00 9 14 9

79,53 8 12 40

79.53 9 12 40

/9.53 6 12 40

!10.00 |4 |3 33

DISTANCE 565.473 EARTH TO MARS

LOL 281.33 VL 32.387 GAL 1.36 AZL 85.36 HCA 171.00 8MA 190.09 ECC .2020g |NC 4.6332 Vl 29.325

LOP 72.39 VP 21.328 GAP .23 AZP 94.58 TAL S.ll TAP 179,11 RCA 131.67 APO 228.50 V2 24.071

GP -33.06 ZAL 81.49 ZAP 58.18 iTS |t3.50 ZAE 86.14 ETE I??.9t ZAC 66.82 [TC 274.40 LVI 19.85

DLA 30.00 RAL 324.94 RAD 8640.9 VEL 11.659 PTH S.?O VHP 4.|0| OPA -55.I2 RAP 317.68 ECC |.2614

L-I TINS INJ LAT INJ LONG |NJ RT ARC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3706.77 -47.t3 147.$2 208.33 87.$9 10 29 46 2706.8 -42.88 I13.89

3718.$6 -39.54 I47.85 205.29 81.47 !0 25 28 2718.9 -38.71 Ill.73

3746.33 -31,24 |47.99 203.2I 75.43 IO IS 35 2746.3 -34.12 ||9.$4

3940.?0 -18.94 |57.89 198.51 $6.28 9 16 21 2940.? -27.06 133.39

3940.70 -|8,94 tt?.S9 198.5| 63,28 9 |8 21 2940.? -27.06 I33.39

3940.70 -16.$4 t$?.8g IgB,5I 63.28 9 |$ _1 2940.? -27.06 133.39

2793.1t "31.24 78.91 203.21 7S.43 IS 0 A 1793.1 -34.12 46.53

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERN|NATION ACCURACY

TOE 2.6645 TRA -.9509 TC3-6,92S_ DAU 1.1241 8GT IllS.2 3GR 2247oS 383 503.l ST 194.3 3R 68.4 33 69.4

R0E .9498 SEA ol497 RC3-I,_ITi FAU .01i78 RRT ,9486 RRF .gigs RTF ._,?O CST ,9|ll CRI ".9999 Cl! -.llSI

FDE l.?lil FRA ,8|iS FC3-5,273| lip I2112 SGS ?179,1R23 ,5R52 R|5 ,D2S! LSA _1S.8 NIA IS.4 8SA o3

lOS 2.84?i IRA ,li3S DC3 ?,1785 FSP 8?5 8Gl 714R.9 SG2 8?S.D THA 17,53 ELl 205.7 [L_ lO.S ALF It.2I

LAUNCH BATE JUN 13 t9?I FLIGHT TIME 294.00 ARRIVAL DATE FEB 22 I972

HELIOCENTRIC CONIC DISTANCE $D9,557 EARTH TO HARE

RL til.D3 LAL .OD LOL 2il,$t VL 32,591 GAL 1.28 AZL 84.59 HCA 172,05 IRA liD.E1 ECC .20279 INC i.4543 V| 29.121

RP 226,SI LAP ,?D LOP 73.42 VP E|,IOD GAP .|0 AZP $5.40 TAL ?.58 TAP I?9.EI RCA 151,70 APO 223.SS V2 24.030

RC 24T.?tl GL 46,04 GP -3?.D? ZAL RE,?2 ZAP 59,2? [TI 151,88 ZA[ iS,?? [T[ t??.38 ZAC 61.87 ETC 274.69 LVl 22.35

PLAHETOCENTRIC CONIC

C3 IS,29S VHL 4,2?9

LNCH A2NTH LNCH TIME

30.00 8 t0 l!

lO.O0 8 27 52

IS.94 S $3 3?

SS.94 6 53 IT

63.94 6 $3 3?

$S.94 6 53 3?

63.94 Q 53 37

DLA 34,?3 RAL 322.02 RAD 8842.| VEL 11.781 PTH 8,79 VHP 4.314 DPA -17.80 RAP 320,$3

L-i TIME INJ LAT |NJ LONG |NJ RT ARC ]HJ AZMTH INJ TIME PO CST TIH |NJ 2 LAT

3815.02 -48.18 181.84 2tt,51 ?6,89 S 54 28 2835.0 -43,06

3914.63 -38.37 183.48 207.81 71.30 g 33 ? 2g14,? -40.28

4194,$8 -20,61 178,IS 200.01 61,43 8 3 32 3194,g -30.38

4194o83 -20.65 178,15 200.01 81.43 S 3 32 3194.g -30.58

4194.88 -20.65 I?8.1S 200,D! 61.43 S 3 32 3194.g *30.58

41g4.SS -SO,iS 178,15 200.01 61.43 8 3 32 31g4.g -30.38

4194.83 -20,65 !78,15 200.01 SI.43 S 3 32 31g4.9 -30.$8

DIFFERENTIAL CORRECTIONS

TDE 3.1?Sl TRA-l.020? TC3-S.0812 BAU 1.5741

ROE 1.2007 MRA .1034 RC3-2.1030 FAD .03391

FD[ 2.T033 FRA .4926 FC3-3,g699 BDP |2332

BO[ 3.3g43 DRA 1.0260 DC3 6.4346 FDP 737

HID-COURSE EXECUTION ACCURACY

8GT 8922.5 SGR 2419,1 SG3 434.S

RRT .9506 RRF .992! RTF .91IS

SG8 ?333.0 R23 ,3746 RI3 ,9243

SGI ?298.4 $82 ?1|.9 THA 11_,36

[CC 1.1011

INJ 2 LONG

12S.?|

I33.09

153.66

I33,66

153.88

IS3.88

133.SG

ORBIT OETERH|NATION ACCURACY

8T 214.2 DR 80.3 $3 S?.7

CRT .9890 CRS -.9994 CST -.9632

L3A 238.2 NSA 15.4 $$A .2

ELI 228.6 EL2 II.! ALF 20.44

1go0



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

bJ_¢q DA?E Jt_ 1i 1971

H[LI(_EMTil( C_lC

qb 191,93 LAL *00

R* 229.2Y LAP .79

RC ISQ.•2I GL 11.19

PL4NET_CENTRIC CONIC

C3 21.177 YHb 4,1i8

LNCH AZMTM LNCH T|NE

$g.OO ? 97 31

SO.D0 I 3? 2

iQ,61 9 59 34

60.61 5 59 34

60.66 9 39 34

60.65 9 59 34

69*96 9 59 34

• LIIHT Tile t|l.O0 JnlViL DaVE r£_ _• AIT2

DIITAHC[ |?).Sl9 [AmT_ tO MARl

b_. 1i!.)9 Vb 32.4|0 IAL !,|9 AZL 93.d9 _CA |93.0! 3PA 190,|0 [CC .|039_ INC 1.5091 VI _1.3_5

bOP 74.45 VP |1,472 GAP -.03 AZP 96,48 TAL ?.OI TAP 180,11 RCA 151,73 AaO 22t.2" v2 23.990

GP -41,31ZAL 93,94 lAP IO.8D [TI 149,90 ZA2 lS,ll ST[ ITi,l? ZAC 6_.•8 ['C 2?5.09 LVI P5.2_

_.A |9.83 RAb 320.15 PAD 9_43.? V[L 11. 915 PTH 6,92 VHP 4._14 DP4 -6Q.35 RAP 3_d.96 [C_ 1.3617

L-I TIRE INJ LAT IMJ LONG IqJ RT ARC INJ AZMTH INJ TIME PQ CST TKN INJ 2 LAT INJ 2 LO_"I

494|.51 -42.D0 1??.90 2IS.O? 69.19 9 4 99 30a1,5 -4?.59 144.•q

425.99 -29.20 1R9.99 204.86 58.21 ? 41 1 3259.0 -36.S6 161.45

4384,69 -21.72 192,64 201.67 35.72 ? 12 19 3564.? -33._1 169.Q•

4314.69 -21.72 192.64 201,67 35.72 ? 12 19 3364.7 o33.61 169.04

4364.69 -21.72 192.64 201.6T 55.?2 ? 12 19 3384.? -33.81 169.n•

4314.69 -21.?2 192.64 201._7 55.72 ? 12 19 3364.? -33.51 169.04

43$4.68 -21.72 192.84 201.67 S5.?2 ? 12 19 3364.T -33.dl 169.n6

DIFFERENTIAL CCNRECTION$

TOE 3.7888 TRA-1.2435 ?C3-3.194| |AU 1.628l

qDE !.546l RRA .02?4 RC3-|.9303 FAU .069|5

FDE 2.1110 FRA .3999 FC3"2.724| DIP 12698

BDE 4.0923 MA 1.2438 BC3 5.5431 FSP 632

LAUNCH DA'E JUN 13 19?1

HELI_ENTRIC CONIC

RL 151.93 LAL

Rm 229.69 LAP

.OO LOL 251.35 Vb 32.422 GAL

.82 LOP 79.49 VP 21.445 GAP

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIMATION ACCUNAC _

SGT ?OQs.g SAN 2617.A 393 359.S ST 233.5 8R _4.i 58 83.1

RRT .9534 RRF °9890 RTF ,9034 CRT .99IG CRS -.999Q CST -.5831

$98 7479.8 R23 .3905 R13 .9180 LSA 259.4 MSA 15.4 8AA .2

391 7442,7 SG2 743,9 TMA 19.81 ELI 251.7 EL2 1_.8 ALF 21.91

FLIGHT TIHE 258.00 ARRIVAL DATE FED 21 1972

DISTANCE 577.632 EARTH TO MARS

1.11AZL 82.09 HCA 174.07 SMA 190,71 2CC .20423 INC ?.g212 Vl 29,329

*.16 AZP 97.88 TAL 6.54 TAP 180,61RCA 15_.76 AP'_ 229._6 V2 23.9•9

ETC 2?5.64 LVI 29,•4RC 253.053 GL 97,?$

PLANE¥OCENTRIC CONIC

C3 27.898 VHL 5.282

LNCH A2HTH LNCM TINS

SO.DO 6 30 91

$2.9? 5 12 13

52.97 5 12 13

52.97 3 12 13

52.9T 5 12 13

52.97 5 12 13

52.97 5 12 13

GP -45.14 ZAL 85.14 ZAP 62.86 ET3 148.32 ZAE 85.74 EYE 176.52 ZAC 56.5?

DLA 45,33 RAL 316.27 RAD 6646,2 VEL 12.159 PTH 7.12 VHP 5,014 DPA -63.33

L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIRE F_ CST TIM

4_08.91 -32.54 196.35 2|2.98 53.17 ? 42 40 3308.9

4509.96 -21.67 205.41 203.17 49.15 6 27 23 3510.0

4509.96 -21.67 205.41 203.17 49.15 6 2T 23 3510.0

45Q9.99 -21.67 205.41 203.17 49,15 6 27 23 3510.Q

4509.94 "21.9? 205.41 203.17 49.15 6 2? 23 3519.0

4509.96 -21.6? 205.41 203.17 49.15 6 2? 23 351_.9

4509.96 -21.67 205.41 203.17 49.15 6 2? 23 3510.0

RAP 330.92 ECC 1.4591

INJ 2 LAT INJ 2 LONG

-44,53 169.2 •

-36.26 183.30

-36.29 183.30

-36.26 1_3.3_

-3_.26 1R3.30

-3_.26 143.30

-36.26 143.3Q

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 7076.7 3CR 2858.8 SG3 270.6 AT 249.7 SR 110.• 83 51.1

RRT .9571 RRF ,9821 RTF .8891 CRT .g924 CR9 -.9982 CST -.9831

8GB ?632.3 R23 .4170 R13 .9064 LSA 2?7.4 M_A IS.3 3SA .1

3G| ?393.1 312 ??2.3 THA 21.37 EL1 2?1.9 EL2 12.4 ALF 23.83

FLIGHT TIM£ 260.00 ARRIVAL DATE F_B 26 1978

DIFFERENTIAL CCRRECTIONS

TOE •.53•9 TRA-1.5863 TC3-4,23?? iAU I,7049

RD[ 2.054_ RRA -.1089 RC3-1.?132 FAU .0528?

FOE 2.3858 FRA .21138 FC3-1.8498 BSP 129?9

BDE 4.9702 BRA Z.9?O0 BC3 4.3709 FIP 489

LAUNCH DATE JUN 13 1971

_LIOCENTNIC CONIC

RL 151.93 LAb .DO

RP 230.04 LAP .84

RC 255.6?1 Gb 1•.58

PLANETOCENTRIC CONIC

D|gTANCE 381,892 EARTH TO MAR8

LOL 2tl.39 VL 32,434 GAL 1.02 AZL 90.09 HCA 1?5.09 SMA 190.92 ECC .20497 INC 9.905• Vl 29.325

LOP TD.Sl VP 21.418 GAP -.29 kip 99.8? TAL _.03 TA m 181.1| RCA 151.T6 APO 239.05 V2 23.909

1P -49.49 ZAL 82.28 ZAP 65.$5 ITS |4?.23 ZA( 86.26 [TE 179.56 ZAC 52.14 (TC 2T6.•8 LV; 32.01

C3 38.148 VHL 8.176 DLA 91.09 RAL 310.69 RAD 8650,0 VEL 22.371PTN 7.44 VHP 5.929 DPA -96.33

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTN INJ TIME PO CST TIM

45.54 • 24 33 4051.09 -19.07 217.31 203.72 41.94 S 42 4 3851.1

45.54 4 24 33 4651.09 -19.97 21?.31 203.72 41.94 5 42 4 3651.1

45.54 4 24 33 4631,09 -19.97 217.31 203.72 41.94 S 42 4 3651.1

• 5.54 4 24 33 48|1.09 "|9,97 217,31 203.72 41.94 3 42 4 3651.1

• 5.54 • 24 33 46SI.99 -19.97 217.31 293.72 41.94 5 42 4 3651.1

45.54 4 24 33 4651.09 o19.87 2|?.3| 203.?2 41.94 5 42 4 3651.1

45.54 4 24 33 4451.09 -19.87 21?.31 203.?2 41,91 $ 42 4 3631.|

DIFFERENTIAL COPRECT10NI HID-COURSE EXECUTION ACCURACY

TDE 5.4295 TRA-2.9SOO TC3-3.2990 |AU !.8233 8GT ?|li.5 3GR 3177.? 313 178o9

PD[ 2.?•i4 RNA -.3?11RC3"I,4?OO FAU .03530 RRT .9633 RRF .6648 RTF ._ell

rOE 1.9556 FRA .0996 PC3 -.6011 lIP 13060 99§ ??93.? R23 .4638 RI3 .9130

60[ 6.0774 BqA 2.0433 BC3 3.9?51 rSP 312 9Gt ?794.4 9G2 781.2 THA 23.53

RAP 337.88 ECC 1*t271

INJ 2 LAT INJ 2 LONG

-3?.13 197.6_

-37.13 1_?.82

"37.13 16T.82

-3?.13 167.82

-37.13 1_?.82

-37.Z3 16T.62

-37.13 11?.82

ORBIT DETERNINATiOq ACCURACY

8T 255.6 IR 12_.8 13 •4.1

CRY .9935 C_I 0._962 CST -.9796

LSA 288.7 NSA 15.2 954 .I

ELI 285.4 TL2 i3.g )L: 24.47

Igor



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE JUN 14 1ST|

HELIQCENTNI¢ ¢_N1¢

RL 151.94 LAL .OO

RP 2Oi.?l LAP "l,8l

RC 80.133 GL "ID.?T

PLANETOC[NTRIC CONIC

C3 39,069 VHL 8.2S|

LNCH AZHTH LNCM TIN£

SO,DO 13 IT tO
60.00 14 86 8

?O.OO 16 I 12

80.00 17 52 30

9D.O0 19 36 30

100.00 20 35 80

110.00 21 O 58

FLIGHT TIME 8O.O0 ARRIYAL DATE I[P I 1171

DIITANC[ 21l,?ll [ARTM TO NAIl

LOL |ll,il VL _,?16 GAL |.66 AZL t1,94 MCA 69.07 INA 14S,01 ECC ,$9013 INC 1.9370 VI 2l. ll8

LOP ))l,3? VP I?,E4i GAP |l.EI AlP 90.18 TAL ZO.E? TAP 19.34 RCA 14t.30 APO $4O,lT V8 28,411

GP "2.71ZAL 16,6l lAP t73,1i ETS 203.50 ZA[ |D?,Ot [TE 7,04 IA¢ 16,32 (TC 279.|1LV! -17.21

DLA -24.09 RAL 326,43 RAD SilO.3 VEL 12.807 PTH ?,4t VHP lO.||S OPA -17.43

L-I T|ME INJ LAT |NJ LONG |NJ AT AIC INJ AZMTH |NJ TIME PO CIT TIN

2709,$i -21.48 ?9°48 192.6| 133,53 14 3 49 1789.4

2596.38 -15,20 S?,9S 198,33 127,79 15 t2 26 ISiD,4

2327.T2 -0.87 so,e! 202.93 123.12 16 39 59 |327.?

t978.45 "3.37 2?.53 206.30 119.68 10 25 30 979.4

1643.94 -.87 4.25 207.69 118.27 20 3 54 643,9

1453,92 -3.37 348.91 206,30 119.68 20 59 34 453.9

1374,54 -8.87 339.53 202.93 t23.12 21 23 32 374.5

RAP 329.00 ECC 1,8430

IMJ 2 LAY INJ 2 LONG

-3.50 62.85

.70 49.19

S.DT 3I.OS

4.93 6.96

10.74 345.24

8.DS 328.34

S.07 319.96

DIFFERENTIAL CCRRECTIONS

TDE -.2021 TRA -.8157 TC3 .1562 DAU .0834

HDE -.5720 RRA .1g10 RC3 .0334 FAU .03671

FDE -.0982 FRA ,1455 FC3 -.6134 BSP 682

BD[ .6066 6RA .6446 BC3 .1598 FSP 101

MID-COURSE [XECUTICIq ACCURACY ORBIT DETERMINATION ACCURACY

8GT 677.9 8GR 360.3 SG3 89.1 8T 13.2 SR 28.4 IS 4.S

RRT -.0390 RRF .0573 RTF -.3910 CRT ,6222 CRS -.8994 CST -.3000

8GB 879.5 R23 -.0097 R13 .3932 LSA 28.1 MSA 10.0 SSA 1.3

8G! 679,0 SG2 528.9 THA 174.26 ELI 27.6 EL2 9,8 ALF 70.22

LAUNCH DATE JUN 14 1971 FLIGHT TIE 82,00 ARRIVAL DATE 8EP 4 1971

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 206.70 LAP -1.80

RC 61.483 GL -10.91

PLANETOCENTRIC CONIC

C3 36.693 VHL 6.058

LNCH AZHTH LNCH TIME

SO.OO lS 16 45

6D.OD 14 29 11

70.00 16 2 12

80.00 17 SS 0

go.D0 19 40 12

100.00 20 37 52

110.00 21 I 39

DISTANCE 221.540

LCL 262.31 VL 34.319 GAL 5.61 AZL 91.91 HCA 70.34 8HA 238.97 ECC .37338

LOP 332.64 VP 26.996 GAP 2O,?O AZP 90.64 TAL 20.69 TAP 91.03 RCA 149.27

GP "2.77 ZAL 58.10 ZAP 172,16 ET$ 200.75 ZAE 166.76 ETE 6.89 ZAC 96.23

DLA -22.21 RAL $25.93 RAD 6649.5 VEL 12.513 PTH 7,40 VHP 9.749 DPA -17.43

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TZNE PO CST TIM

2766.42 -20.40 78.37 191.29 133.96 14 2 51 1766.4

2573.79 -14.17 66.69 196.97 128.13 15 12 5 1573.8

2300.29 -7.85 49.14 201.60 123.35 16 40 33 1300.3

1947.28 -2.29 25.77 205,03 119.78 18 27 27 947.3

1607.99 .29 2.25 206.46 118.28 20 ? D 608,0

1421.75 -2.29 347.14 205.03 119.78 21 1 33 421.8

1347.10 -7,85 338.06 201.60 123,35 21 24 6 347.1

EARTH TO MARS

INC 1.9117 Vl 29.322

APO 328.68 V2 26,494

ETC 279.14 LVI -17,19

RAP 329.20 ECC 1.6039

INJ 2 LAT INJ 2 LONG

"2.35 61.89

1.79 48,52

6.11 29.60

9.99 3.16

11.32 341.15

9,99 326.52

6,11 318.52

DIFFERENTIAL CORRECTIONS

TOE -,1959 TRA -.6062 TC3 .1725 BAU ,0877

ROE -.5628 RRA .1859 RC3 ,0341 FAU .03843

FOE -.1093 FRA ,1443 FC3 -,9067 BSP 717

BD[ .5959 BRA ,6340 DC3 .1788 F3P 111

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 693.7 8GR 368.2 $63 96.2 ST 13.3 SR 26.8 SI S,O

RRT -,0400 RRF ,0616 RTF -,4014 CRT .6156 CR8 -.9155 C8T -.3314

lG8 896.7 R23 -.0132 R13 ,4037 LSA 28.5 MSA 10.1 SSA 1.3

IGI 694.8 SG2 266.8 TflA 174.37 ELI 28.2 EL2 9.9 ALF 70,50

LAUNCH DATE JUN 14 1971 FLIGHT TIH1[ 84.00 ARRIVAL DATE SEP 6 1971

HELIOCENTRIC CONIC DISTANCE 224.478 EARTH TO MARS

RL 151.94 LAL .00 LOL 262.31 VL

RP 206.68 LAP -1,79 LOP 333,91 VP

RC 62.398 GL -11,03 GP -2,84 ZAL

PLAN[TOCENTNIC CONIC

C3 34.562 VHL 5.879

LNCH AZNTH LNCH TIN[

50.00 13 16 5

80,00 14 29 O

70.00 16 3 9

80.00 17 57 31

90.00 19 44 I

lO0.O0 20 40 25

110.00 21 2 35

DIFFERENTIAL CORRECTIONS

?DE -.1977 TRA -.2961 TCS *I927 |AU .0911

ROE -.5542 lEA o1110 RC$ .0343 FAU .O4O2G

FOE -.1217 FRA .1411 FCI-|.OOOS 08P ?30

DOE .3831 IRA .8211 BC3 .Ill? F8P 122

34.333 GAL S.56 AZL 91,89 HCA 71.61 8MA 233.58 [CC .36110 INC 1.8867 Vl 29.322

E6,729 GAP 20.12 AZP 90.60 TAL 21.13 TAP 92.73 RCA 149.23 APO 317.92 V2 26.498

57.24 ZAP 171.09 ET2 198.83 ZAE 166.20 [T[ 5.97 ZAC 96.14 ETC 279.17 LV! -17.16

DLA -25,23 RAL 325.38 RAD 6648.T VEL 12.428 PTH ?.33 VHP 9.397 DPA -17.45 RAP 329.38

L-i TINE INJ LAT INJ LONG IMJ RT ASC INJ AZMTH |MJ TIME PO CDT TIM INJ 2 LAT

2744.40 -Ig,3D 77.31 189.96 134.35 14 I 49 1744.4 -1.24

2930.07 -13,17 82.49 195.61 128.44 13 11 30 1550.1 2,83

2273.68 -D.12 47.73 200.31 123.54 16 41 2 1273.7 7.11

1912.72 -1.22 24.04 203.80 119.84 18 29 28 915.7 11.01

1572.21 1,44 .22 205.27 118.25 20 10 13 272.3 12.87

1390.20 -1.22 $45.41 205.89 !19.84 21 3 33 390.2 11.01

1380.50 -1.82 331.65 200,31 123.54 21 E4 36 320,5 7,11

NID-COURS[ EXECUTION ACCURACY

IGT 707.7 2GR 575.0 $03 103.0

RRT -,0434 RRF .0882 RTF -,_,12

8GB 912,3 223 "o0141 RI3 ,4141

GGI T09.0 RG2 274.2 THA 174.10

ECC 1.$888

INJ 2 LONG

60.9?

4?.39

26,19

3.36

339.05

324.73

317.11

ORBIT DETERMINATION ACCURACY

iT 13.3 1R 2T,t 98 5.4

CRT .1052 CR| -.9293 COT -.SLY1

LRA 20.9 MSA 10.3 8|A 1,4

ELI 21.5 EL2 10.1 ALF 7|,02

LAUNCH DATE JUN 14 187| FL|GNT TIH( 88,00 ARRIVAL DATE IEP 1 1971

HELIOCENTRIC CONIC

RL 131.94 LAL .DO LOL 282.31 VL

RP 106.8? LAP -1.T0 LOP 333.18 VP

RC iS,3?S GL "1|.15 GP -EiDI ZAL

PLAN[7OCENTRIC CONIC

CS 32.645 VHL 2.714

LNCH AZMTN LMCH TIME

SO.DO 13 13 19

60.00 14 29 0

70.00 16 4 O

80.00 |l O I

90.00 19 47 57

|00,00 20 42 53

110.00 21 S 26

DIFFERENTIAL CORRECTICMS

TDE -,1802 TRA -,1862 TCS .216tD DAU .0922

ROE ".6481 MRA .1761 RC3 ,0343 FAU ,04221

FDE -,1347 FRA .1393 FC3-1.1193 DIP ?33

BDE .5731 BRA .6120 BC3 ,2188 FSP 134

DISTANCE 22?,323 EARTH TO MARl

34.139 6AL S.S2 AZL RI,IS HCA 72,11 SMA 221,78 [CC .34T88 IMC I,li22 VI 21,321

20.33? GAP 11,62 AZP R0o22 TAL 2|,27 TAP 94,42 RCA 141.20 APO 301.30 V8 16,480

56.9? ZAP 170,01 ET1 |18,91 ZAE llD.30 ET[ S,08 ZAC ll.05 ETC 278,20 LVl -IT.13

OLA -13,83 RAL 324.01 RAD 8141,0 VEL 12.352 PTH ?.27 VHP 9.062 DPA -17.44 RAP 3E9.58 ECC 1.3378

L-I TIME INJ LAT |MJ LONG INJ RT A$C INJ AZMTH IMJ TIHE PO C8T TIN ]NJ 2 LAT INJ 2 LONG

2?23.24 -18,35 T6.32 182.71 134.70 14 0 43 1723.2 -.16 60.09

2827.26 -12.20 64.34 1g4.33 123.71 |2 11 8 1227.3 3.83 46.29

224?.98 -5.18 46.3? !99.01 123,70 16 41 28 1248,0 8,07 26.83

1884.83 -,17 22.34 202.60 119.88 18 31 26 D34.8 11.g9 t.Sg

1536,72 2,38 358.2? 204,13 118.17 20 13 34 236,8 13.90 336.93

1359.31 -.IT 343.71 202,60 119.16 21 2 32 359.3 11.93 322.96

1294,78 -2.18 335.29 19g.06 123,70 21 25 1 2g4.8 8.0? 313.74

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT ?21.2 SGR 583,0 SG3 111.9 1T 13.3 8R 27.5 38 3.8

RRT -.0480 RRF ,0716 RTF -.4204 CRT .SgDD CRS -.9408 CST -,3307

868 927.4 223 -.0164 R13 .4233 LSA 29.3 #SA 10.4 88A !.4

8G1 722.6 SG2 581.3 THA 173.g5 ELI 26.8 EL2 10.2 ALF 71.48

1902



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH DATE JUM 14 IITI

HELIOCENTRIC CCltl¢

RL tSt,14 LAL .00

RP ROI.D9 LAP -|,??

RC 64.414 CA. "t|.2D

PLAN[TOCENTRIC CONIC

C3 3D.920 VNL S.Sl|

LNCH AZHTH LNCH TIN[

SO.DO 13 14 29

SO,DO 14 28 47

TO.DO tD 4 4D

ID.O0 tO E 30

tD.O0 ID SE E

tOO,DO _0 4S 22

ttO,0D 21 4 12

FLIGHT TIME ll,|O ARmlVAL DATE iEF

OIITANC[ lSO.Tli EARTH TO NAIl

|,4l AZL 91.94 RCA 74,IS IRA 214oll [CC .33i64 INC 1o3379 Vl

Vl

LVl

1O IlYl

L{t. lll°|l VL 3|,lIT GAL ll,Sl8

LOP 1|6.4| VP El.|ti GAP 19.|0 AZP 90.10 TAL It,DE TAP iS.IT RCA 149,Ii AP0 2ll,i7 29.41i

GP "E,ll IAL 91,40 lAP |18,90 ITS 195.58 ZkE Ill. It ETE 4,E0 ZAC IS.iS ETC ETi,E! "lT,Ol

OLA *29°|3 RAL 3|4,2t RAO 6t4T,4 V[L It,Ill PTH 7,|2 VMP 8,74I OPA -I7,47 RAP 329,Yt [CC t.SOll

L-I TIN[ INJ LAT |NJ LONG INJ RT A|C |NJ AZNTN INJ TIME POCST TIN INJ 2 LAT INJ t LONG

2T03.01 -I?oSl TS.33 187.47 135.08 I$ 39 38 IT03,0 .84 59.EA

6503.40 -It.8? 63.64 193.14 120.95 15 IO 38 |SOS.4 4,?1 4S,E4

2113.19 -4,94 45,07 137.8S 183,84 19 41 49 1823,2 9,DO IS,SO

tiS4.lT .89 8O.IJ _D1.44 I19.85 18 33 25 854.7 12.93 3Sl.tS

ISOl,4D 3,T2 356.89 203,03 118.05 20 I? 3 S01.5 94.90 334.Di

1329.94 .85 342.09 201.44 119,85 21 T 31 329.1 t2.93 381,22

1870,00 -4.94 333.98 197,85 123,D4 21ES 22 ETO.O I.oo 314,48

DIFFERENT lab C_RECTIO_I

TOE -.tTii TRA ",5?fdl TC3 .25T1 BAD .0990

ROE -,5385 RRA .1719 RE3 ,034| FAD ,0448D

FD[ -.1481 FRA .1363 FC3-1.83g9 BSP T88

ODE .SODS BRA .6017 6C3 ,8395 FSP 147

MID-COURSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

SOT 734.5 SGR 589,9 SG3 12O.e 8T 13.3 SR 27.9 19 D.2

RRT -,0495 RRF .D771RTF -.4289 CRT .5t51CRI ".9500 CST -.399S

SOB 148.D R83 ".Ol?9 RI3 .4388 LDA 29.? NSA 10,5 DSA t.S

SOl 736.1 $62 $87.g THA 173.68 ELI 29*1 EL2 10.4 ALF 72.01

LAUNCH DATE JUN 14 liTl FLIGHT TII4£ 90.00 ARRIVAL DATE lip 12 t9?t

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 206.D9 LAP -|°?8

RC eS.SlE GL -tt.3S

PLANETOCENTRIC CONIC

C3 29.364 VHL S.419

LNCH AZHTH LNCH TINS

SO.DO 93 13 SS

SO.DO 14 El 2i

TO,D0 II S 2?

80,OO II 4 SD

90.00 tg 56 tl

rOD.DO EQ 4? SO

lED.DO Et 4 53

DISTANCE 234.057 EARTH TO MARS

LOt. 2D8.3| VL 33,846 GAL 5.45 AZL 9t,81 HCA 75.48 6HA 280,62 ECC .38431 INC 1.8140 VI 29*38R

LOP 337.72 VP 86.131 GAP 13.98 AZP 90.46 TAL 22.48 TAP 9T,90 RCA 149.11 APO 292,88 V2 26.495

GP -3.06 ZAL 55.83 ZAP 197.76 iTS |94.46 ZA[ 166.10 ETE 3.31 ZAC 95,88 ETC 279.84 LVI -IT,04

DLA -2D,4t RAL 383.0| RAO 6646,8 VEL 12,819 PTH ?.IT VHP 8.434 DPA -17.SO RAP 329.85 ECC 1.4838

L-i TIME INJ LAT INJ LONG |NJ AT ASC IMJ AZNTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

8D83,T8 -19,45 74.49 186.28 135.30 13 $8 19 1683.7 1.1! 58,44

2484.81 "10.37 1_.81 191.94 189.17 IS 9 S3 1484,5 5,70 44.84

219i.39 -4,04 43.82 196,17 183,94 ID 42 6 1199,4 i.il 24.22

tl2S.30 1.84 19.07 200.32 199.81 18 35 83 885,3 13.83 358.14

t418.35 4,64 334.32 201.97 117.90 20 20 42 466.4 1S.8T 338.73

1299.T? |.84 340.44 200.32 119.81 21 9 29 2gg.8 13.83 319.51

1246.21 -4.04 332.73 lgl. D7 123.94 81 85 39 246.2 9,88 313.14

DIFFERENTIAL CORRECTICND

TOE -.tODD TRA -.Sl?T TC3 .8984 OAU .1083

ROE -.5313 RRA .tD?O RC3 .D352 FAD .04849

FOE -.1634 FRA ,tSEO FC3-1,3708 BSP 80D

BOE .555D BRA .Sit7 0C3 ,2DOS FSP |it

MID-COURSE EXECUTION ACCURACY ORBIT DET£RNIMATIOq ACCURACY

SOT 747.2 SGR 596.5 SO3 189,9 ST 13.4 SR 28.2 IS S.T

RRT -,058? RRF .0029 RTF -.4362 CRT .5748 CRD -.9S?G CST -.41?3

SOB 955,t R23 -,0803 R]3 ,4398 LSA 3O,t NSA tO.G $SA 1.S

SO! 749.0 SO2 594.8 THA |73.47 ELl 29.4 EL2 tO.S ALF TE.SS

LAUNCH DATE JUN 14 1971 FLIGHT TINS g2.00 ARRIVAL DATE 8EP 14 1971

HELIOCENTRIC CONIC

NL 151.94 LAL .00

RP 2OS.?t LAP -1,74

DISTANCE 23?.453

LOL 292.31 VL 33.705 GAL 5.42 AZL 91.T9 HCA

LOP 338.99 VP 85.948 GAP 18.08 AZP 90.41TAL

EARTH TO MAR8

?6.68 DNA 817,25 [CC .31581 INC t.7903 Vl 29.328

28.95 TAP tl.13 RCA 14g. O? APO 285.42 V2 24.493

RC 66.467 _L "t|.44

PLANETOCENTRIC CONIC

C3 27.958 VHL 5.288

LNCH AZNTH LNCH TINS

SO.DO 13 12 36

IO.OO 14 El $

?O.O0 tl S 2

40.00 tl T 23

gO.DO 2Q O 4t

100.00 EO $0 IS

lEO.DO 21 $ 24

GP -3.14 ZAL 55.25 ZAP 166,6| ET3 193.52 ZAE 166.10 ETE 2.48 ZAC gS.7T ETC 8?9.26 LVl -1t.98

DLA -EI,II RAL SiS.D4 RAO 1646.2 VEL 12,162 PTH 7,|3 VHP 8,139 OPA "|7.54 RAP 329.98 ECC t.41Ol

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1NJ 2 LONG

2iD5.39 -15.56 73.65 185.12 135.55 13 ST E ribs.4 E.73 IT.S7

2464.63 -g. SI 91,23 |90.78 189.35 15 I IO I4t4.i 6.57 43.27

8lYe.e4 "3,17 48,33 195.53 124.DE le 48 II 1|?$o6 tO,?2 22.99

riDS.IS 2.81 17.51 199.24 119.74 18 37 20 796.8 14.70 3IS.41

1431.38 5.93 352.35 200.9? 1|?,70 20 84 33 431.4 t$,42 330,10

9871.24 2.01 338.8T 999.24 liD.?4 21 11 81 271.2 t4.?Q 317,13

I2ES.4S -3.17 331,54 195.53 124.08 21 85 Sl 823.5 IO,TE 311,9I

DIFFERENTIAL CCNRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.Silo TRA -.SS88 TC3 .2799 BAD .lOS2 SOT 759.2 3GR lOS,7 SOS 139.9 IT 13,3 8R 28oS il T.R

ROE ".5244 RRA ,tilT RE3 ,03|9 FAU ,04885 SRT ".OSS3 RRF .0491 RTF "._.27 CRY .5459 Cil -.4i$1 {4l -,4$14

FOE ".t?9t FRA .riTE FCS"I.SIET RiP ISO |66 9S9.3 RE) ",D821 RID .4467 LSA )D.S NIA IO.Y IIA I.i

DOE .5482 IRA ,SEED DC3 .2814 FSP 17G 8;1 TEl.2 862 SOD,| THA 173.2D ELI 29.7 EL2 |O.I ALF 75.04

LAUNCH OATS JUN 14 1971 FLIGHT TIN£ 94,00 ARRIVAL DATE 8[P li IR?I

HELIOCENTRIC CCti|¢ DISTANCE 240.930 EARTH TO NAR|

RL 151.D4 LAL ,DO LOL 892,31 VL 33,S73 GAL $.4D AZL gl,77 HCA 7?,93 8NA 814o|S ECC .3D401 INC t,?919 VI EI,Sll

RP 2DS.73 LAP -to73 LOP 340,86 VP 25.778 GAP 17.10 AZP 90.|7 TAL 83,41 TAP 101,37 RCA 141,03 APO 279,21 V2 21,449

RC 17,877 GL -tt,3t GP -3.22 ZAL S4.U ZAP 165.43 ITS IR2.7I ZA[ |19.17 [T[ I,S! ZkC 15.17 ETC 27t,87 LVI -El,iS

PLANETOCENTRIC CONIC

¢3 IS.188 VML S,199 DLA -RI,94 RAL 322,45 RAD 9645,7 V[L I8,110 PTM 7.09 VHP ?,358 OPA -|?,59 RAP 33D,DI [CC t.4SRE

LNCH AZMTH LNCH TIN[ L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CIT TIN INJ 8 LAT INJ 2 LONG

SO.O0 13 tt 34 EI49,03 "I4,T1 78.8? 184,01 135,77 13 55 42 1648.0 3,10 SI.DS

SO,O0 14 2? 3T 8445.?5 -9.T0 10,30 189.95 12g,Sl tS 8 88 1445,8 7,40 42,35

?0,00 tD D 31 2154,D4 "8o35 41,49 194.48 124,01 19 42 29 lls4,g II.St EI.82

8D.00 t9 9 4D IT69.14 3.T4 15.tg 118.80 119.94 18 39 IS ?lR.t t5.$3 $54.13

ID.00 2D S 20 13D6.41 T.OS 350,38 8D0.01 117,49 20 28 39 399,S 17.73 389.45

tO0.00 20 58 37 1243,D| 3.T4 33?,35 1g8.80 llg.64 2! |3 81 243.t |S,S3 311.20

110.00 21 S 97 t20t. Tt -E.39 330.41 194.42 124.0D 21 25 sg 201.8 ll,St 3tO.T3

DIFFERENTIAL CCRR[CTION8 MID-COURSE EXECUTION ACCURACY ORllT DETERMINATION ACCURACY

TDE -.tS84 TRA -,$S01 TC3 ,3011 8AU .1080 8GT ?TO.S SOR 609,6 SG3 130.S 8T 93.3 8R El.9 SS ?.?

RDE -,Iris RRA ,1589 RC3 ,0898 FAU ,OSISI RRT -,OtOl RRF .025t RTF -.449? CRT .SS89 CR8 -,ROSS ¢8T -.4444

FOE -.tISg FRA ,12|3 FCS-I,INOD 08P 9SI $60 gsI,g R23 -,0253 R13 ,4533 LIA 30.g MSA 1D.8 85A t,?

DOE .5403 8RA .S784 BE3 .308D FOP IS3 IG! 772,S SG2 105.? THA t78,98 ELI 30.0 EL2 I0,? ALF 73.S?
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN I4 IS?I

HELIOCENYRI¢ CONIC

RL 151.94 LAL .DO

UP 20E.T? LAP -|.71

RC 59.140 GL -11,57

PLAHETO£EMTRIC CONIC

FLIGM? TIM{ SS.OO

DISTANCE E44.480

LOS. ERE,31 VL SS,450 GAL So3T AZL $1.74 HCA ?S,_ 8MA

LOP S41.S3 VP ES.GD? GAP I?oIE AZP $0,33 TAL E3,88 TAP

GP -3,31 ZAL $4,12 ZAP 164,E3 ST8 192.02 ZAE ISS,31 ETE

ARRIVAL DATE RE? l| |i71

EAmTN TO NAMS

Z|I,3A ECC .IS$D7 |t_ 1.7437 VJ 25.322

t03,t0 RCA 148.98 APO ET3.?O VR 21,4S$

• 5S ZAC 9S,5i ETC 279.28 LVl -li,il

C3 25.533 VHL 5.053

LHCN AZNTH LNCM TIN[

50.00 13 19 20

60.00 14 27 3

70.00 i6 6 53

80.00 18 12 5

80.00 20 10 15

100.00 20 54 57

110.00 21 6 20

OIFF£RENTIAL CORRECTrON$

TOE -.1376 TRA -.5332 TC3 .3355 BAU .1145

ROE -.5126 RRA .1543 RC3 .0271 FAU .05400

FDE -.2151 FRA .1151 FCS-I.SSO8 DIP 765

BDE .5307 BRA .5551 0C5 .3364 FSP 211

DLA -R?.ID RAL $21.B5 RAD SI45.2 VEL 11.062 PTH ?.OR VMP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ

2631.61 -13.91 ?E.14 188,93 135.97 13 54 19

2427.05 -T,g2 19.43 188,57 129.$3 15 ? 31

2154.31 -1,55 40,41 193.35 124.18 16 42 28

1742.42 4.84 |4,51 197,20 119.53 18 41 7

1361.36 6.14 348,38 199,10 117.17 20 32 56

1216.89 4.64 335.88 197,20 119.53 21 15 13

1181.13 -1,56 329.33 193,35 124.12 21 26 1

MID-CQURSE EXECUT/OI_ ACCURACY

SGT T75.3 sr.,R 614.2 SG3 19i.T

RRT -.0708 RRF .1032 RTF ",4T48

SOB 989.1 R23 ".0149 R13 .4707

SO1 778.5 802 610.t THA 171.63

?.SIT DPA "IT.S5 RAP 330.1? [CO 1.4898

TIME PO CST TIM INJ E LAT INJ E LONG

1SS1.6 4.42 SS,26

|42T,I R,17 41,49

1tS4.3 12.29 20,99

742.4 16.31 353.24

351,4 10.65 326.26

216.9 16.31 314.60

181.1 12.26 309.61

ORBIT DETERN[NATSON ACCURACY

ST 12.8 SR 29.2 8S 8.S

CRT .5242 CRS -.9720 CST -.4354

LSA $1.1 MSA 1D.7 85A 1.7

ELI 30.1 EL2 10.6 ALF 75.12

LAUNCH DATE JUN 14 1971 FLIGHT TIHE 90.00 ARRIVAL DATE SET 20 1571

HELIOCENTRIC cONIc

RL 151.94 LAL .00 LOL 262.51 VL

RP 206.81 LAP -1.70 LOP 542.79 VP

RC 70.455 GL -11.62 GP "3.40 ZAL

PLANETOCENTRIC CONIC

C3 24.487 VHL 4.948

LNCH AZNTH LNCH TINS

50.00 13 9 19

6D.O0 14 26 25

70.00 16 T 10

80,00 18 14 19

90.00 20 15 29

100.00 20 57 11

110.00 81 6 36

DIFFERENT 1AL CORRECTI(_8

TDE -.1350 TRA -.5203 TC3 .350T DAU .1151

ROE -.50?0 RRA .1504 RC3 .0239 FAU ,05055

FOE -.2321 FRA .1071 FC3-2.0100 BSP 823

80[ .5247 DRA .5493 DC5 .5515 FSP 229

DISTANCE 248.093 EARTH TO MARS

33.336 GAL 5.35 AZL 91.72 HCA 80.49 SNA 208.80 [CC .28672 INC 1.7296 Vl 29.528

25.452 GAP 16.65 AZP 90.20 TAL 24.34 TAP 104.83 RCA 140.93 APO 268.67 V2 26.480

53.57 ZAP 163.01 ETS 151.42 ZAE IS6.52 ETE 359.56 ZAC 95.49 ETC 279.29 LVI -18.77

DLA -27.4| RAL 321.2T RAD 6644,8 V£L 12.O19 PTH ?,OR VHP 7. 325 DPA -1?. 72 RAP 350.24 [CC 1.4030

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2619.18 -13.15 71.45 181.89 136.15 13 $2 55 1616.2 5.19 55.61

2411,08 -7,19 58.65 187,52 I29.?6 15 6 37 1411,1 S.GD 40.$T

2114.85 -.81 39.40 192.33 124.15 16 42 25 1114.8 12.96 19.82

1716.81 5.49 13,09 196,23 119.39 18 42 55 716.S 17.05 $51.69

1326.08 9.24 546.37 190.25 116.85 20 37 35 326,1 19.50 324.04

1191.28 5.40 334.46 106,23 1t9.39 21 IT 2 191.3 1?.95 313.06

1161.67 -.81 328.32 192.33 124.15 21 25 50 161.7 12.96 306.54

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SOT 787.3 SGR 615.4 393 173.9 ST 13.0 SR 29.5 SS 8.8

RRT -.0722 RRF ,lIDS RTF -.4701 CRT .5202 CRS -.9750 CRT -.4530

5GB 1001.7 R23 -.0235 RI3 .4755 LSA 31.6 NSA lO.S SBA t.O

SGI 790.5 392 615.2 TNA 571.69 ELI 30.4 EL2 10.8 ALF 75.22

LAUNCH DATE JUN 14 1971 FLIGHT TIME 100.00 ARRIVAL DATE 8EP 22 1971

HELIOCENTRIC CONIC

RL 151.$4 LAL .00 LOL 262.31 VL

RP 206.87 LAP -1.68 LOP 344.05 VP

RC TI.RI6 GL -11.65 GP -3.49 ZAL

PLANETOCENTRIC CONIC

C5 23.13R VHL 4.051

LNCH AZNTH LNCN TIN2

50.00 13 8 8

10.00 14 2R 44

70.00 IS ? 29

80.00 II IS 27

90.00 20 21 IO

100.00 20 59 19

110.00 E! | 45

DIFFERENT IAL CORR2CTIONS

?DE -.1317 TRA -.5227 TC3 .36|1 lAD .1154

ROE -.ROll IRA .14ST RC) .0200 FAU ,OSISS

FOE °.2515 FRA o0101 FC3-2.|012 iSP iSS

SOt .Stir ERA ,5429 BC3 .3673 F|P 249

DISTANCE 251.764 EARTN TO MARS

33.230 GAL 5,33 AZL 91.70 HCA 81.TS SNA 203,50 ECC .27099 INC 1.6978 VI 29.328

25.306 GAP 16.20 AZP 90.24 TAL 24.80 TAP 106,55 RCA 148.09 APO 264.11 V2 21.474

53.03 ZAP ISI.?6 ETS 190.89 ZAE 166,80 ETE 358.50 ZAC 95.38 ETC 279.29 LVI -16.6R

OLA "27.68 RAL 3SO.S9 RAD $644,4 VEL i1.980 PTH 6.98 VNP ?.Gel DPA -1T.81 RAP 330.29 ECC 1.3173

L-5 TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2501.70 -12.44 70.81 10O,S9 136.30 13 51 30 ISOI.? 5.92 55.00

2395.30 -D.50 37.04 126.52 129.06 15 5 39 1395.5 9.58 39.19

2095.52 -.!1 38.44 191.33 124.15 IS 42 IS 1096.5 13.62 18.60

IS92.28 S.Sl 11.73 195.31 119.24 18 44 39 692.3 17.75 310.81

1290.lI 10.33 344.30 197,45 116.47 20 A2 40 290,1 20.36 321.75

1145.75 4.31 333.10 I05.3I 119.24 E! 18 45 IS6.7 IT. TS 311.57

1143.34 -,11 327.35 191.33 124.15 21 25 49 143.3 13.62 30T.12

MID-COURSE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

SOT ?9T.R |GR 624.3 SO3 IlS.7 IT 13.0 8R 29.R 59 9.4

RRT °.0746 RRF *till RTF -,4#75 CRT .$145 CRS -.9771 C8I -.4ill

SGS 1012.9 R23 ".0307 RI5 .4?40 LSA 32.0 MSA 10.9 88A I.I

SOl 00|.1 3G2 S|R,9 THA IYI.6I ELI 30.6 EL2 10.9 ALF 75.43

LAUNCH DATE JUN 14 1971 FLIGHT T|N( 102.00 ARRIVAL DATE IEP 24 1971

NELIOCENTRIC CONIC DISTANCE 255,415 EARTH TO NAR$

RL 151.94 LAL .00 LOL 262.31 VL 33.130 GAL 5.3E AZL RI.S8 HCA $3,02 8NA 204.40 [CC .2TIS1 INC 1.6752 V| E9.322

RP EOS.GS LAP -1.$1 LOP 345.33 VP 25,155 GAP 15.YS AZP R0,20 TAL 25,25 TAP 105,2T RCA 148.84 APO 259,gs V2 86,466

RC 73.R28 6L -11.65 GP "3.55 ZAL 52.50 ZAP IS0.49 ETS 110,42 ZAE IST.14 ETE 35?.36 ZAC 95.29 ETC 279,25 LVI -16.18

PLANETOCEMTR1C CONIC

CS R2oGTO VNL 4.751 OLA -2T.82 RAL 320,13 RAD $644.0 V[L 11,944 PTH S,93 VHP 6,$43 DPA -17,91 RAP 330.32 [CC 1.1731

LNCH AZNTH LNCN TEN[ L'5 TINS [NJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LONG

SO,O0 13 6 54 2595.15 -!1.?? 70.22 179,94 135.44 13 50 3 1555,2 6.60 54.42

60,00 14 24 5T $550,54 -5.BS 5?.15 IS5,55 129,94 15 4 38 1380.S 10,22 39.16

70.DD 16 ? 23 2079.35 .54 3?.55 IR0.38 t24,15 16 48 E |0T9.4 14,83 tT.6$

RO.00 18 11 29 1668.$0 7,09 ID,43 IS4,41 IIG.0S 18 45 IS 658.9 18,40 348.?S

90.00 20 2? 30 1252,81 11.46 342.13 1g6,72 119,03 20 48 25 252.S 21.21 31R.5S

100.00 21 1 21 1143.37 7,09 331.60 194,41 119.09 21 20 24 145.4 18.40 310.14

110.00 21 6 49 1126.1T ,54 326,46 190,38 124.15 21 25 35 126.2 14.25 506.5?

DIFFERENTIAL CCRR[CTION8 N|D-COURSE EXECUTION ACCURACY _91T DETERMINATION ACCURACY

TD[ -.1200 TRA -.5165 TC3 ,3829 8AU .1161 SGT 606,5 SGR 629.0 SG3 209.4 ST 13.1 SR 30.0 85 10.0

ROE -.4969 RRA ,1430 RC5 .0153 FAU .0630T RRT -.077T RRF .12T6 RTF -.4655 CRT ,5051 CRS -.9786 CST -.4772

FOE -.2721 FRA ,0891 FC3-2.4084 9SP 896 SO8 i022.8 R23 ".0372 R13 ,4730 LSA 32,4 MSA 11.0 SSA 1.g

BOE ,5151 9RA .5359 BC3 .3831 FSP 2T1 SO1 610,2 $G2 624.3 THA 171.41 ELI 30,g EL2 10.g ALF 75.70
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAW_H DATE JU_ t4 tDT$

_LIQ¢ENTR IC CONIC

RL 151.84 LAL ,gO LQL lel.lt VL

MP ROY.DO LAP -t.Q4 LOP 846.60 VP 2|.03? GAP 19.32 A_P 90.18 TAL 2|.88 TAP 109.97 RCA t48.60 APO lS6.18

RC ?4.643 rA, "11,?0 &P "3.69 ZAL 51.00 ZAP IS|,|9 ET| 190.00 ZAE |8?,|8 ET Ir 3|8,10 ZAC 65,18 ETC ET9,IY

PLANETOCENTR |C CONIC

¢3 81.878 VHL 4.8?80LA -!?,69 RAL 3|8,R? RAO 6848.? V[L 11,911 PTH i,il VMP 8.615 OPA -16,02 RAP 330.38

FLIGHT TIN[ t04,00 ARRIVAL DATE 82P 86 t8Yl

DISTANCE |so.IS4 EARTM TO NAIl

$3,088 GAL |.SO A|L 8i.l| MCA 84.80 8HA 808.40 ECC .28813 INC |,8|8? Vt 26,822

LNCH AZNTH LNCH TIRE L'i TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT

SO,OO 13 3 38 28?6.33 -11.15 19,67 |79.02 136,56 13 48 35 1378.5 Y.23

10,00 14 24 ? 2368,78 "5,28 §8.47 284.62 |30,0| 15 3 34 |368.8 10.81

70.00 16 T 18 2083,34 I,IS 36,71 189.46 |24.14 16 41 42 |063.3 14.79

DO.OO 18 20 22 1646.?8 ?.82 9.19 193.56 118.91 16 4? 4g 646.8 19.01

90.DO 20 34 56 1212,80 |2,64 339.T8 196.08 115.51 20 55 8 212.8 22.08

100,00 21 3 14 1121.23 7.82 330,56 1g3.56 ||8.91 2| 21 55 121.2 19.01

110.00 21 8 46 11|0.16 1.18 325,63 18g.46 124.14 21 25 |5 110.2 14.79

V| 2i.4li

LV! -18,47

ECC 1.3601

IMJ 2 LONG

83.69

36.48

16.75

347.41

$16.T4

308,76

305.6?

DIFFERENTIAL EOqRECTION8

TOE -.1241TRA -.5102 TC3 .397? OAU .1164

ROE -.4923 RRA .1363 RE3 .DOg8 FAU ,06648

FOE -.2936 FRA .0?64 FE3-2,6293 88P 9|8

DOE .SOT? liRA .5290 BE3 ,3978 FSP 294

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 813.9 |DR 633.4 603 215,0 8T 13.1 8R 30.3 66 10.9

RRT -.0814 RRF ,13?0 RTF -.4633 CRT .5010 CR8 -.9Tg? ElY -.4880

366 1031.4 R23 -,0435 RI3 ,4719 LSA 32.8 MSA 11,1 66A 2.0

861 818.0 602 826.2 TflA 171.10 EL1 31.1 EL2 11.0 ALF 76.01

LAUNCH DATE JUN 14 1971 FLIGHT TIM( 106,00 ARRIVAL DATE 8EP 28 19?1

HELIOCENTRIC CONIC

RL 151.94 LAL ,00 LOL 282.31 VL 32,95| GAL

RP 20?.08 LAP -I.63 LOP 347.86 VP 24.913 GAP

DISTANCE 263.063 EARTH TO NAN8

5.28 AZL 91.63 HCA 83.55 8NA 200,T5 [CC ,25900 INC 1.6303 Vt 28.382

14.90 AZP 90.13 TAL 26.11 TAP 111.66 RCA |46.75 APO 252,74 V2 26.449

RC ?6,180 GL -11,71 GP -3.80 ZAL St,5! ZAP 157.86 ITS 189,62 ZN[ 168.04 ETE 384.T1 ZAC 95.10

PLANETOCENTM|C CONIC

E3 21.15? VHL 4.600 DLA -28.15 RAL 319.04 MAD 6643.3 V[L ||,881 PTH 6.89 VHP 6.397 DPA -18,14

LNCH AZMTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

50.00 13 4 23 2863,60 -10.57 69.16 |76,14 136.67

60.00 14 23 14 2354,04 -4.70 5S.85 163.73 130.07

TO.DO 16 ? 6 2048.48 1.72 35.84 |88.56 124.12

80.00 t8 22 5 1625.93 8,50 8.03 192,73 118.73

90.00 80 44 38 1166.18 13.99 337.04 |95.56 114.83

tOO.DO 21 4 57 1100.41 0.80 329.39 192.73 118.73

110.00 81 6 34 1095.31 1,?2 324.85 188.58 124.12

ETC 279.26 LVI -18,36

RAP 330.29 EC¢ 1.3482

INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

13 4? T 1563.8 7.81 53.39

15 2 28 1354.0 11,36 3T,88

16 41 16 1048.5 15.32 15.62

18 49 11 625.9 19,57 346,18

21 4 4 166.2 23.04 313.68

21 23 17 100.4 19.57 307.49

21 24 50 93.3 15.32 304.84

DIFFERENTIAL ¢CRRECT|ON8

TD£ -.1205 TRA -.5039 TC3 .41|8 BAU .1164

NDE -.4880 RRA .1368 RE3 .0034 FAD ,07004

FDE -.3181 FRA .0684 F23-2,6689 88P 932

BDE .5026 8RA .5880 0C3 .4115 FIP 31R

LAUA¢¢H DATE JUN t4 1971

HELIOCENTRIC CCNIC

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

8GT 820.2 6GR 637.8 S63 230.5 8T 13.1 6R 30.5 68 11.1

RRT -.0851 RRF ,1468 RTF -.4606 CRT .4946 CR6 -,9603 CST -,4944

8GB 1038.8 R23 -.0501 R13 .4704 LSA 33.2 NSA 11.1 SSA 8.1

801 824.6 802 631.9 THA 170.75 ELI 31.3 EL2 11.1 ALF ?6.30

PLIGHT TIME 108.00 ARRIVAL DATE 6EP 30 19?t

DISTANCE 286.910 EARTH TO MARS

RL 131.R4 LAL .00 LOt. 282,31 VL 32.871 8AL 5.27 AZL 91.81 HCA 68.82 8HA 198.18 [¢¢ .88329

RP 80?.1 ? LAP -1,81 LOP 346.13 VP 24.?96 GAP 14,49 kip 90.08 TAL 28,52 TAP !13.34 RCA 148o?1

NC 7T.718 GL "11,?1 GP "3,91 ZAL 51.04 ZAP Ill. S| ET6 189.27 ZAE 168.59 EYE 3S3.13 1A¢ 8S.00

PLANETOCENTN/C CON|C

C3 80.496 VHL 4.52? DLA "28,30 RAL 3|8,53 RAO 6143.t VEL 11.853 PTH 6.87 VHP 8.188 DPA "18.28

LNCH AZNTH LNCH TIN[ L'i TIME INJ LAT

SO,DO 13 3 8 2882.85 -t0.03

60.00 14 22 17 2342.27 -4.18

TO.DO 18 6 50 2034.61 2,24

80,00 18 23 87 1808,52 9,14

61,03 20 57 48 1108.06 |6.33

100.00 2! 6 26 1080.88 9.14

llO.O0 El 8 16 1081,83 2.24

INC 1.606D Vl tD,32t

APO 849,80 V2 28.439

RT¢ 879.84 LVI -16.8R

RAP 330.28 ECC 1,3873

INJ LONG INJ RT AlE INJ AZNTH INJ TIME PO CIT TIM |NJ 2 LAT IMJ 2 LONG

68.62 177.30 136.76 I3 45 38 1552.8 8.35 52.93

95.29 182.88 130.12 1S 1 20 1342.3 11.66 3T.2I

35,22 |6T.73 124.0g IS 40 45 1034.8 15,79 18,19

6.93 191,84 118,55 16 50 23 606.S 20.08 344,60

333.R5 I95,53 113.43 21 18 18 109,1 E4.58 309,96

380.30 I91.94 !18.5S 21 24 30 81.0 10.08 308.2?

324,14 187,73 124.09 21 24 18 81.6 15,Y9 304.06

DIFFERENT IAL CORRECTIONI

TD[ -.1171TRA -,4979 TC3 ;4234 8AU ,lliO

ROE -,4838 6RA ,1326 RE3 -.0036 FAU *O?3OS

FOE -,3393 rflk .OS?O FC3-3.1tR3 88P 640

DOE .49?8 ERA ,5153 |C3 ,4234 FSP 346

LAUNCH DATE JUN 14 16Tl

HELIOCEMTRI¢ coNIC

RL 151.94 LAL .OO LOL 282.31 VL 32,?6? GAL

HID-COURSE EXECUTION AcCuRACY ORBIT OETERNINATION ACCURACY

8GT 025.2 SGR 84|.5 SG3 248.8 iT I3.1 8fl 30.8 88 tt.Y

RRT -,0894 RRF ,1974 RTF -,_670 CRT .4884 CRI -.180S Ell °.5019

8GO 1045.2 R23 -.0966 RI3 ,4663 LIA 33.5 NIA II.I |6A 2,1

881 830.1 852 635.2 THA 170.33 ELI 31.5 EL2 ll.l ALF 78.55

PLIGHT TIM( IlO.O0 ARRIVAL OAT[ OCT 2 19YI

DISTANCE 2YD.?g0 EARTH TO MARl

5.25 AZL 91.59 HCA 88.08 8MA 187.?0 ECC .|4800 INC 1.3888 VI 29,322

RP 20T,26 LAP -I.56 LOP 350,39 VP 24.88§ GAP 14.09 AZP 90.05 TAL 26.92 TAP 115.00 RCA 148.67 APO 246.73 V2 26.428

RE 79.295 6L -11.69 6P -4.03 ZAL 80,36 ZAP 155.13 [T8 188.R5 ZAE 169,20 (T[ 351.32 ZAC 94.90 ETC 279.22 LVI -16.08

PLANETOCENTMIC CONIC

C3 19,869 VHL 4,460 DLA "28.42 RAL 318,03 MAD 6642,8 V[L 11.828 PTH 6,85 VHP 3,66? DPA -18.43 RAP 330,17 ECC |.32?3

INJ LONG IHJ RT ASC INJ AZNTH INJ TIN[ PO C6T TIM 1NJ 2 LAT INJ 2 LON6

66,26 176,50 136,64 13 44 10 |542,9 8.85 52.$0

54.7T 182.06 130.16 15 0 9 |331,5 12.52 36.Y2

34.S? 186.92 124,06 16 40 ? 1022,3 16,23 14,43

S,92 191.18 118.37 18 51 23 588.6 20.54 543.?8

33T.45 194.60 113.41 20 58 38 155.3 24.81 313.40

32?.29 1g1.18 116.3T 21 25 30 63.1 20.54 305.14

323.48 180,92 124.06 21 23 41 6g.1 16,23 305.35

LNCH AZNTH LNCN TIM( L-! TIME INJ LAT

50.00 13 I 4? 2542.gs -g.54

60.00 14 21 18 2331.45 -3.71

?O.QD 16 D 26 2022.29 2.T2

80.00 18 24 $5 1388.61 g,?2

8?.06 20 39 23 1155.30 16.59

100,00 21 ? 4T 1063.08 g. Y2

110.00 81 3 51 1069,11 2,?2

DIFFERENTIAL ECRRECTION8 NID-COURSE EXECUTION ACCURACY

TD( -.1143 TRA -.4920 TC3 .432? BAU .1151 6GT 828.9 |DR 645,2 $03 264.3

RD£ -.4800 RRA ,12g? RE3 -.0120 FAU .0??86 RRT *,0g51 RRF .1685 RTF -.4513

FDE -.3634 FRA .0441 FC3-3.3889 B6P g4s SGB 1050.4 R23 -.0649 R13 .4643

BDE ,4934 BRA .5088 BC3 ,4329 F3P 375 801 834.3 SG2 638.3 THA 169.gl

_BIT OETERNINATION ACCURACY

9T ]3,1 6R 51.0 $8 12.3

ERT .4843 CR6 -.9605 CDT -.S096

LSA 33.g MSA 11.2 68A 8,2

ELI 31.7 EL2 il.2 ALF ?6.79

lg05



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN [6 tSYI

HELIOCENTRIC ¢¢I11C

RL 191,94 LAL ,O0

RF 20?,5? LAP *toil

RC 80.909 GL "11.17

PLANETOCENTRIC CQ_IC

C5 I9.332 VHL 4,SgY

L_H AZNTH LNCN TIRE

50.OO 1] 0 29

60.00 14 20 II

TO.D0 18 5 53

80.00 16 25 5T

06.10 20 29 28

tno.oo 21 8 49

110.00 21 5 19

L04. tit. IS VL

LOP 351,08 VP t4,S8O GAP 13,?I AZF 90,02 TAL 27.]0 TAP 118,64 RCA 148.63 APO 244.11

6P -4,15 ZAL SO,IT ZAP 153,?E [T8 188.86 ZA[ [89,86 ETE ]48,21 ZkC 94,81 ETC 278,19 LVI -15,86

DLA -28.8] RAL 317,56 RAO 6846.5 VEL 11,805 PTH 6,8] VHP §,798 OPA -18,59 RAP ]]0,07 ECC 1.8181

L-I TIME INJ LAT INJ LONG |NJ RT A8C |NJ AZNTN INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

2533,77 -9.08 67.86 175.74 158.9[ 1] 42 4] 1553,8 9.51 82.10

2321,57 -],27 54.]0 181,29 150.19 14 58 57 1321,8 12,74 38,22

2010,92 ].1S ]3.97 186.[5 124,0] 16 ]9 24 1010,9 16,82 13,79

1572.30 10.24 5.00 190,45 118.20 18 52 9 572.3 20.96 ]42.74

1174.5] 16.83 338,96 lg].72 11].]8 20 49 3 174.5 25.02 314.67

1046.77 10.24 326.]6 190.45 118.20 21 28 16 46.6 20.96 ]04.11

1057.74 ].15 ]22.89 186.15 124.0] 2[ 22 57 57,7 16.62 302.70

FLISHT TIM( 112,00 ARRIVAL DATE OCT 4 tOYS

OIITANCE 274,702 EARTN TO MASi

]8,727 GAL §.24 AZL 81,S8 NCA 88,]4 8NA 196,]7 ECC ,|4]08 INC 1,5858 Vi 29.822
V2 28.415

DIFFEREMTIAL CCRRECTION8

TOE -.1121TRA -.4867 TC3 ,4390 BAU .1131

ROE -.4762 RRA ,126? RC3 -.0212 FAU .08208

7DE -.3863 FRA ,0398 FC3-3.6757 BSP 945

8DE .4892 BRA .5029 BC3 .4395 FSP 405

LAUNCH DATE JUN 14 1971

HELIOCENTRIC C(_IC

RL 151.94 LAL .00 LOL 262.31 VL 32.663 GAL

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 851.5 6GR 648.? SG3 282,? ST 13.1 8R ]1.2 S6 12,9

RRT -.0968 RRF .180] RTF -.4456 CRT .4815 CR8 -.9808 CST -.9182

8GB 1054,6 82] ",0741 R13 .4566 LSA ]4.3 MSA 11.2 6SA 2.3

$61 8]7.3 SG2 641.2 THA 169.48 ELi 31,6 EL2 11.2 ALF 76.94

FLIGHT TIME [14.00 ARRIVAL DATE OCT 6 1971

DISTANCE 278.642 EARTH TO MARS

5.22 AZL 91.54 HCA 90.60 8NA 195.15 ECC .23855 INC 1.5414 Vl 26.322

AZP 89,98 TAL 27.66 TAP 118,26 RCA 146.60 APO 241.71 V2 26.402

ITS 188.]8 ZAE 170.58 ETE 346,68 ZAC 94.71 ETC 279.15 LVI -15.78

VEL 1[.71] PTH 6,81VHP 5.111DPA -18.?? RAP ]29.9] ECC 1.]097

INJ RT ASC INJ AZNTN |NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

175,02 156.97 1] 41 [7 1525.4 9.72 51.74

180.55 150.22 14 57 44 [312.6 13.12 35.7?

185.40 123.99 16 38 35 1000.? 16.97 15.20

189.74 [18.04 18 52 39 537.7 21.32 341.61

192.88 11].3] 20 42 4 185.1 25.20 315.73

189.74 118.04 21 26 46 32.2 21.32 30].16

RP 207.46 LAP -1.54 LOP 352.91 VP 24.480 GkP 1].]]

RC 82.560 GL -11.64 GP -4.28 ZAL 49,77 ZAP [52,28

PLANETOCENTRIC CONIC

C3 t8.818 VHL 4.]38 DLA -28,8t RAL 317.12 RAD t642.]

LNCH AZNTH LNCH TIME L-[ TIME INJ LAT INJ LONG

50.00 12 59 12 2525.36 -8.66 87.80

60.00 14 19 11 2812.59 -2,88 53.87

TO.DO 16 S 14 2000.69 ].54 3].44

$0.00 16 26 42 1957.66 10.71 4,16

85.45 20 22 19 1185.59 17.05 3]9.87

100.00 21 9 35 1052.15 10,71 ]25.53

110.00 21 4 41 1047.50 ].54

DIFFERENT IAL CCRRECT|ON8

TOE -.tiDE TRA -.4615 TC3 .4428 BAU .1116

ROE -.4727 RRA .|238 RC3 -.0514 FAU ,08681

FDE -.4146 FRA .0162 FC3-5.9822 88P 940

DOE .4854 BRA .4972 8C3 .4457 F8P 458

LAUNCH DATE JUN 14 1971

322.]5 [85.40 12].99 21 22 8 47.5 18.97 308.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8]2.8 8GR 652.1 86] ]02.2 8T 1].1 88 ]1.] 66 13,5

RRT ".1003 RRF .1951 RTF -,4341 CRT .479? CR6 -.9800 CST -.52?1

868 1057,7 R2] ".084] R[] .4518 LSA ]4.? MSA 11.2 SS4 2.3

861 839.2 862 643.9 THA 168.95 £L1 32.1 EL2 11.2 ALF ?T.D5

FLIGHT TIME 116.00 ARRIVAL DATE OCT 6 1971

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 207,60 LAP -I.52

RE 84.247 GL -11.80

PLANETOC[NTRIC CON|C

C3 18.344 VHL 4.293

LNCfl AZMTH LNCH TIM[

50.00 12 51 54

60.00 14 16 5

TO.DO 16 4 29

90.00 16 2? T

$4.98 80 16 49

lOO.O0 21 9 50

110.00 81 ] 55

DISTANCE 282.60? EARTH TO MARS

LOL 262.31 VL ]2,60] GAL 5.21 AZL 91.]2 HCA 91.88 8HA 194.04 ECC .25454 IMC 1.5193 VI 89.382

LOP 354.17 VP 24.585 GAP 12,96 A2P 89.95 TAL 28,00 TAP 119,85 RCA 148.57 APO 239.51 V2 28.569

GP -4.41 ZAL 49,]8 ZAP 150,80 ITS 188.[2 ZA[ [71,34 [TE ]43,60 ZAC 94.62 ETC 279.11 LVI -15.59

DLA -28.88 RAL ]16.70 RAD 6642.1 VEL 11.763 PTH 8,79 VMP 5,456 DPA -18.97 RAP 329.77 [CC 1.5019

L-i TIME [NJ LAT INJ LONG INJ RT ASC |MJ AZNTH |NJ T|NE POCST T|N INJ 2 LAT INJ 2 LONG

2517,76 -8.28 87.16 174.]4 117,02 13 39 52 151T.9 10.10 51.41

2304.50 -2.52 53.48 179,85 130,24 14 56 29 1304.5 15.46 35.36

1991.56 3,09 52.96 184.70 123,96 16 $? 40 991,6 IT.28 18.67

1544,88 11,12 3.4] 109.08 111.89 18 52 51 544.9 21.64 340.99

1191.98 17.25 340,4] 192.09 11].28 20 38 41 192.0 25.56 316.24

1010,3] 11.12 324.80 189.08 |!1,89 21 26 58 19.3 21.64 302.36

1058.38 ].89 321.88 184.?0 12].98 21 21 14 ]8.4 11.25 $01,56

DIFFERENTIAL CORRECTION8

TOE -.1090 TR4 -.4T90 TC] ,4421 8AU .108|

ROE -.4693 IRA .1816 tC] ".0421 FAU .09111

FOE -,4411 FRA .001| F¢]-4,]OYI lip lit

JOE ,4918 IRA ,4815 |C3 ,4447 FIP 472

LAUMCH DATE JUN 14 ItTI

NELIO¢ENTAIC CONIC

MID'COURSE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

5GT 032,5 SGR 8S5,] $83 322,8 IT 15.111 51.5 SI 14,[

RRT -.1053 RRF .lOiS RTF ".#,23 CRT ,4|02 CRI ".9796 COY -.lift

IGD 105|.8 8|3 ".0880 ill .4428 LIA 35,1NIA lI.3 IIA 2.4

8GI 8]9,8 882 848.4 THA 188,44 ELl 32.2 EL2 11.$ ALF ??,01

FLIGHT TIRE 118,00

DISTANCE 288.195

ARRIVAL DATE OCT tO 18T[

EARTH TO MAR8

RL 151,94 LAL ,OO LOL ll2.]t VL

RP 207,?] LAP -[,50 LOP 355.4] VP

R¢ 85.668 6L "[1.§| 9P -4,S4 2AL

PLAMETOCENTSIC CONIC

C3 t?.8Oi VNL 4,83|

LNCH A2MTH LNCH T|N[

50.00 12 51 38

60.00 14 18 57

?0.0O 16 3 3?

60.00 18 2? 10

04.86 20 12 ]6

100.00 21 SO 2

110.00 21 $ 3

DIFFERENTIAL CORRECTION8

TOE -,1066 TRA -.4728 TC] ,4581 iAU .1057

ROE -.4688 RRA .1182 RE3 -.0549 FAU ,09817

FDE -.4683 FRA -.0143 FC3-4.6499 18P 920

80£ .4?84 BRA .4674 8C] ,4415 FSP 509

It.S4? &AL I.ID AZL 81.30 HCA 23.11 8NA [2],02 [¢¢ ,23044 INC 1.4972 VI 28.322

24.294 lAP [2.80 AZP 80.9| TAL 28.]1 TAP ||1.4] RCA 148.54 APO 237.49 V2 28.3?]

48,04 ZAP 148,]0 [78 187.8T ZAE 1?2,13 [T[ ]39,?1 ZA¢ 94,]2 ETC 2?9.08 LVl -1i.40

DLA -28.?4 RAL ]18,30 RAO 8141.9 V[L [1,744 PTH 8,?? VHP 5,28? SPA -19,11 RAP ]28,11 [C¢ 1.1847

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME POCST TIM |NJ 2 LAT |NJ 2 LONG

28[0,88 -?.84 16.88 173,?0 []?,0? l] ]8 29 |S10.9 10,44 5[.12

2217.24 "2,21 J3.[3 [Tg.18 []0.25 14 55 14 [29?.2 15,?? 34,89

1883.$2 4,20 ]2.54 184.0] [2].8] 16 36 40 98].5 17.55 12.21

163].90 [[,4T 2,8[ 188,4D 117,T6 18 62 44 5]3.9 21.61 ]40,29

!194,89 17.44 ]40.?] 191.]4 It3.21 20 32 30 lg4,g 28.50 ]16,50

1008.]? 11.47 ]24,17 188.40 117.78 21 28 50 8.4 21,91 301.66

1030.]4 4.20 ]21.45 184.03 12],95 21 20 13 30.] 1?.SS ]01.13

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT/ON ACCURACY

8GT 8]2.0 8DR 858,4 88] ]44.4 8T 13.2 SR 31.? 69 84.?

RRT -.1055 RRF .2206 RTF -,4070 CRT .4829 CR8 ",9?89 CST -.5462

8GB 1061.0 R2] -,[100 RE[ .4]06 LSA ]5.5 M6A 11.3 SSA 2.5

SGI 8]9.4 SG2 649.0 THA 167.96 ELI ]2.4 EL2 II.] ALF 77.01

1906



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

LIUNCM DATE JQM 14 lOYl

HELIOCENTRIC CONIC

IL tSS,t4 L4L ,DO

RP ROT,IS LAP -1.47

RC 87.Y21 EA. -11.46

PLANETOCENTIIC CONIC

Cl 1T,100 VML 4.183

LNCH AZMTH LNCH TIME

SO,DO 12 S! |3

10.00 14 11 4Y

?0.00 t$i 3O

00.00 10 R6 51

04.45 20 0 64

100.00 21 O 43

110,00 21 2 3

PLIGHT TIME tlO,OO ARRIVAL DATE OCT tl 19?1

OIITAIKE 890.603 EARTH TO NAIl

LOL |ll,ll VL 38.496 IAL $.18 AZL 93.40 HCA 04.37 IMA 152.00 ECC ,22682 INC 1.4730 Vl ll.12l

LOP 316,R8 VP 24.208 GAP 18,65 AZP 19,OR TAL 28.iI TAP 182,98 RCA |48,51 APO 835.65 V8 21.3SY

GP -4,18 1AL 4R.?2 ZAP |4?.77 [T5 187,14 ZAE |78,94 ET[ )34.82 ZAC 04.43 ETC 870.01LV! -15.2D

DLA -28.78 RAL 3|5.94 RAD tlAt.? VEL 11.727 PTN t.?i VHP 5,107 DPA -19.41 RAP 329.$S ECC 1.2080

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C|T TIN IHJ 2 LAT INJ 2 LONG

2504.T0 -T,13 I1,62 173.10 13?,11 13 37 I 1594,Y ID.?$ 50.|9

2210.9| -1.92 92.86 tT8.S? |30.2t 14 53 58 12RO.I I4.04 34.66

t971.53 4,41 32.|? |83,39 |23.90 16 35 35 976.5 17.79 11.01

1524.01 11.76 2,29 IRT.?? 117.64 11 52 11 524.9 22.12 339.70

IllS.IS 17.S0 340.03 190.13 113.14 20 29 19 195.2 25.62 314.$5

1297.37 11.71 301.56 IOT.T7 11T.14 22 54 31 3287.4 22.12 270.90

1023.37 4.46 321.09 183.39 123.90 21 19 8 23.4 t?.79 300.72

DIFFERENTIAL CCRRECTIONa

TOE -.1087 TRA -.4690 TC3 .4218 DAU .|OlO

ROE -.4627 RRA ,1156 RE3 -.0054 FAU .10136

FOE -.4963 FRA -,D3O? FC3-S.0149 RiP 901

00[ .4753 IRA .4830 BC3 .4352 FIP 34?

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 829.6 3GR 661.3 313 36T.2 iT 13.3 IR 31.1 IS II.S

RRT -.1068 RRF .2351 RTF -.3891 CRT .4875 CR8 -.6782 CIT -.liDS

310 lOS1.2 R23 -.1210 RI3 .4161 L|A 35.6 NIA 11.3 88A 2.3

IGI 837.6 SG2 651.6 THA liT.4? ELI 32.6 EL2 11.3 ALF 71.8Y

LAUNCH DATE JUN 14 19?1 FLIGHT TIME 122.00 ARRIVAL DATE OCT 14 16TI

HELIOCENTRIC CONIC

RL 151.04 LAL .DO

RP 208.01 LAP -1.45

RC 89.514 GL -11.42

PLANETOC.ENTIZC CONIC

CS 17.122 VHL 4.138

LNCH AZMTH LNCH Tll4(

SO.DO 12 54 10

60.00 14 14 37

?0.00 16 1 34

80.00 IS 26 9

84.33 20 7 g

100.00 21 6 1

110.00 21 1 0

DISTANCE 294.635 EARTH TO MARS

LCL 212.31 VL 32.440 GAL 5.16 AZL 91.45 HCA 95.62 9NA 19t.23 [CO .22348 IHC 1.4528 Vt 29,522

LOP 35T.94 VP 24.125 GAP 11.91 AZP 89.$6 TAL 28.88 TAP 124.50 RCA 148.49 AlSO 233.96 V2 26.340

GP -4.83 ZAL 48.43 ZAP 146.20 ET3 187.41 ZAE 173.79 ETE 328.33 ZAC 94.33 ETC 278.95 LVI -14,99

DLA -20.80 RAL 315.60 RAO 6641,9 VEL 11. 711 PTH 6.74 VHP 4.953 DPA -19.65 IAP 329.10 ECC t.2818

L-! TIRE INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2499.19 "7.36 66.38 172.54 137.14 13 35 49 149g.2 11.02 50.61

2285.|7 "1.67 52.55 177.98 130.27 14 52 42 1285.2 14.28 34.37

1970.61 4.69 31.86 182.78 123.87 16 34 23 970.6 IT.99 11.46

1517.7I 11.98 1.88 187.15 117.55 18 31 2? 517.6 22.29 339.24

1193.06 1?.75 340.74 189.97 113.06 20 27 2 193.1 25.T1 316.42

6200.27 11.98 301.15 187.15 117.55 22 53 41 5280.3 22.29 278.S2

1017.42 4.69 320.76 182.78 123.87 21 17 58 17.4 17.99 300.38

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY

TOE -.1095 TNA -.4659 TC3 .4164J |AU .0972 SGT 881.9 $GR 664.5 $63 391.1

ROE -.4596 IRA .1131 RE3 -.0|30 FAD .10171 RRT -.1069 RIF .2313 RTF -.3672

FOE -.5250 FRA -,0476 FC3"5.3983 B8P 811 3GB 1060.S R23 -.1448 RI3 .3992

ODE .4725 BRA .4794 6C3 .4248 FSP $68 IGI 835.0 SG2 154.3 THA 167.06

LAUNCH DATE JUN 14 19T1 FLIGHT TIME 124.00

HELIOCENTRIC CONIC DIITANCE 298.682

RL 15t.94 LAL .00 LOL 262.31 VL 32.404 GAL 5.14 AZL 91.43 HCA _G.80 SNA

RP 208.16 LAP -1.42 LOP 359.19 VP 24.047 GAP 11.58 AZP 89.93 TAL 2g.13 TAP

RC 91.337 GL -It. IS GP -4.90 ZAL 48.16 8AP 144.60 [TS 187.19 ZA[ 174.50 ETE

PLANETOCENTIIC CONIC

C3 18.7?0 VHL 4.09l OLA "20.80 RAL 315.30 RAD 6641.4 VEL 11.696 PTH 6.73 VHP

LNCH AZNTH LNCN TIME L-! TIME [NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TINS

S0.00 12 52 58 2494.32 -7.11 66,18 172.01 137.17 13 34 32

60.00 14 13 25 2280.20 -1.46 92.32 177.43 130.28 14 51 26

70.00 18 0 24 1955.66 4.8? 31.60 102.21 123.85 16 33 10

80.00 18 25 3 1512.60 12.14 t.58 186.S6 117.49 18 $0 11

84.31 20 $ 47 1118.78 17.88 140.48 119.36 112.96 20 25 36

100.00 21 7 55 6275.11 12.14 300.96 186.51 117.49 22 52 30

110.00 20 99 50 1012.48 4.87 320.52 182.21 123.65 21 18 45

DIFFERENT IAL CCRRECTIONI HID-COURSE EXECUTION ACCURACY

TOE -.1111TRA -.4633 TC3 .3t00 BAU .06tO IGT 323.8 $GR 917.6 IG3 411.0

ROE -.4555 IRA .1107 Re3 -.0987 FAD .1|23T RIT -,lOS| RRF .28T7 RTF -._,11

FOE -.Slit FRA -.Qt4$ FCl-5.lDOI |lP 853 3;9 1059.9 R23 -.till R15 .3700

ROE .4698 ERA .4?14 IC3 .4100 FSP I31 IGI 831.4 IG2 657.3 THA Ill.77

LAUNCH DATE JUN 14 1971 FLIGHT TINS 125.00

HELIOCENTRIC CONIC DISTANCE 302.746

RL 151.14 LAL .00 LOL 262.31 VL 32.384 GAL 5.12 AZL 91.41HCA 98.13 IDA

RP 208.31 LAP -1.30 LOP .44 VP 23.972 GAP 11.85 AZP 89.80 TAL 29.35 TAP

IC 93.190 GL -11.27 GP -5.13 ZAL 47.18 ZAP 142.97 [T8 186.97 ZAE 173.13 ETE

PLANETOCENTRIC CONIC

CI 10.442 VHL 4.055 OLA -20.79 RAL 311.02 MAD $641.8 VEL 11.R83 PTH 6.72 VHP

LHCH AZNTN LNCH TIHE L'I TIME 1NJ LAT

30.00 12 II 48 2460.06 -6.90

10.OO 14 12 14 2276.15 -1.27

10.00 15 59 8 10tl.65 5.03

80.00 18 23 35 1509.21 12.25

84.38 20 S 11 1182.60 1T.99

tOO.DO 21 I 21 62?1.77 12.29

110.00 20 SO 35 1008.47 5.03

DIFPZRZNTIAL CCMRZC?IONR

TOE -.1043 TRA ".4321 TC3 ,3113 |AU .OOO8

ROE -.4940 IRA ol078 RC3 -.11iS FAD .11RTO

FOE -.5929 FIA -.0929 FC3-6.2499 BIP 719

DOE .4658 ERA ,4648 BE3 .4132 FSP 664

QI_BIT DETERMINATION ACCURACY

ST 13.4 8R 31.9 MS 15.8

CRT .4943 CRS -.977S CST -.5?41

LSA 36.2 NIA 11,4 00A 2.&

EL1 32.T EL2 11.4 ALF ?S*63

ARRIVAL OAT( OCT 16 197|

EARTH TO HANS

190,49 [CC .22039 INC 1.4300 Vl 28.322

126,00 RCA 148.47 APO 232.42 V2 21.323

31t.62 ZA¢ 94.24 ETC 279.18 LVl -14.?G

4,80? DPA -IR,tl tAP 328,81 [CC 1.2730

PO CIT TIM INJ 2 LAT INJ 2 LONG

1494.3 11.26 $0.40

1250.3 14.48 34.12

965.7 19.15 i1.17

512.G 22.42 $38.81

188oS 25.79 315,12

5275.1 22.42 2Y8.18

12,5 18.15 300.08

ORIlT OETERMINATiON ACCURACY

IT 13,6 IR 32.0 $1 El,4

CRT .$036 CRI -,1781 CII -.$181

LIA 59.8 N3A 11,4 81A 2.?

ELI 32.9 EL2 11.4 ALF 71.28

ARRIVAL DATC OCT 15 tRY1

EARTH TO NAR$

lIl,?3 [CC ,21752 INC 1,4086 Vl 29.322

127,48 RCA 148.46 APO 231,00 V2 28.304

307,87 ZAC g4.14 [TC 278,t0 LVl -14,52

4.617 DPA -20,19 RAP 328.48 ECC I.ITO$

INJ LONG INJ RT ASC INJ AZMTH INJ T]H[ POCST TIM INJ 2 LAT INJ 2 LONG

16.00 171.52 137.19 t3 33 18 1490.1 11.47 $Q,21

52.12 176.91 130.28 14 50 10 1276.1 14.60 33.9t

31.39 181.66 123.83 16 31 50 901,T 18.29 10.94

1.39 tel.go 117.44 18 48 44 sos.3 22.40 331.09

340.07 188,?e 112.86 20 24 54 102.$ 21.85 31S.89

300.61 185.98 117.44 22 55 38 52T1.1 22.49 2??,07

320.31 181,6R t63.83 21 15 63 8.S 18,29 lll.lI

_DIT OET2RNINATloN ACCURACY

ST 13.2 IR 31.2 81 IT.2

CRT ,4894 CRO -.9756 CST -.$837

LSA 3?,0 MIA !1.3 SSA 2.T

ELI 32,g EL2 11.3 ALF ??.12

MID'COURSE EXECUTION ACCURACY

8GT 810,2 SGR R?I,3 SG3 444,0

RRT ".t151RRF .2875 RTF -.3333

$GB 1052.2 R23 -.1709 R13 ,3822

SGI 881.0 SG2 $38.| THA 164.54
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971 )

LAUNCN DATE dUN 14 19?1

NELIOCENTRIC CCNIC

NL 151.84 LAL .00

RP 208.49 LAP -1.37

RC 95.0?4 GL -11,18

FLANETOCENTNIC CONIC

C3 16.135 VML 4,01T

LNCH AZMTH LNCH T1NE

SO.OO 12 5D 40

80.00 14 11 2

70.00 15 57 49

80.00 18 21 44

84.54 20 8 32

100.00 21 4 35

110.00 20 57 14

LOt. Ell.31VL

LOP 1.66 VP

GP -5.26 ZAL

FLIGHT T|N( 186.00 ARRIVAL DATE OCT 20 18TI

DISTANCE 306.125 EARTN TO MAll

3_.326 GAL $,10 AZL 61.36 HCA 96.3? 8HA 106.06 (CC .ZI46T [HC 1.3856 Vt 26.322

V2 28.284

LVI -14.27

DLA -28.76 RAL 314.78 RAD 6641.1 V(L !1.669 PTH 6,71 VNP 4.534 DPA -20.46 RAP 326.12 £CC 1.2655

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CIT TIN 1NJ 2 LAT INJ 2 LONG

2466.41 "6.72 65.84 171.06 137.21 13 32 7 1466.4 11.65 50.05

2272.63 -1.12 51,66 176.43 130.29 14 48 54 1272.6 14.80 33.73

1958.61 5.14 31.23 181.16 123.61 16 30 27 958.6 18.39 10.76

1507.82 12.29 1.31 185.43 117.43 18 46 51 507.8 22.53 530.60

1174.07 16.0g 339.4g 188.24 112.75 20 25 6 174.1 25.89 315.07

6270.33 12.29 300.58 185.43 117.43 22 49 6 52T0.3 22.53 277.87

1005.42 5.14 320.15 181.16 123.61 21 14 0 5.4 18.39 299.68

23.900 GAP 10,94 AZP 69,77 TAL 29.54 TAP 120.92 RCA 148.45 APO 228.70

4?.T| ZAP 141,30 ETS 166.76 ZAE 173.52 (TE 292.76 ZAC 64.05 ETC 278.72

DIFFERENTIAL COqRECTION8

TOE -.1111 TRA -.4546 TC3 .3578 DAU .0625

ROE -.4507 RRA .1058 RC3 ".1345 FAU .12456

FOE -.6181FRA -.1038 FC3-6.6644 BSP 731

DOE .4842 9RA .466T De3 .3823 FIP 716

LAUNCH DATE JUN 14 1971

NID-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 809.2 $GR 674.2 863 470.4 8T 13.6 8R 32.2 66 17.8

RRT -.1035 RRF .3044 RTF -.2698 CRT .5136 CR3 -.9752 CST -.6118

6GB 1053.3 823 ".2096 813 .3408 LSA 37.4 MSA 11.4 88A 2.8

SGI 818.5 $62 663.1 THA 165.29 ELI 33.1 EL2 11.4 ALF ?6.05

FLIGHT TIME 130.00 ARRIVAL DATE OCT 22 1971

HELIOCENTRIC CONIC

RL 151.94 LAL .DO

RP 208.67 LAP -1.34

RC 96.988 GL -11,08

PLANETOCENTRIC CONIC

C3 15.846 VHL 3.981

LNCN AZNTH LNCH TIME

50.00 12 49 35

60.00 14 9 50

70.00 15 56 23

80.00 18 19 33

84.79 20 6 46

100._0 21 2 25

110.00 20 55 50

LOL 262.31VL 32.292 GAL

LOP 2.93 VP 23.831 GAP 10.63 AZP 89.75 TAL 29.71 TAP 130.33 RCA 148,44 APO 228.$2

GP -5.45 ZAL 47.33 ZAP 139,60 ETS 186.55 ZAE 175.57 ETE 275.30 ZAC 93.95 ETC 278.63

DISTANCE 510.917 EARTH TO MARS

5.08 AZL 91.36 HCA 100.62 8NA 168.46 ECC .21243 INC 1.3632 Vt 29.322

V2 26.294

LVI -14.00

DLA -28.72 RAL 314.57 RAD 6640.9 VEL 11.657 PTH 6.69 VHP 4.407 DPA -20.79 RAP 327.73 ECC 1.2808

L-I TINE [NJ LAT INJ LONG INJ RT A$C INJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2483.31 -6.56 65.71 170.65 137.23 13 50 58 1483.3 11.81 49.92

2269.83 -1.00 51.82 175.98 130.29 14 47 40 1269.8 14.92 33.59

1956.45 5.22 31.11 180.68 123.80 16 29 0 956.4 18.46 10.64

1508.08 12.28 1.32 184.90 117.43 18 44 41 508.1 22.52 338.62

!163.24 18.17 338.73 187.75 112.63 20 26 9 163.2 25.92 314.28

6270.59 12.28 300.60 184.90 117.43 22 46 35 5270.6 22.52 277.89

1003.26 5.22 520.03 180.68 123.80 21 12 33 3.3 18.46 299.55

DIFFERENTIAL CCRRECTION8

TOE -.1170 TNA -.4558 TC3 .3167 2AU .074l

ROE -.4475 RRA .1037 RC3 ".1536 FAU .13072

FOE -.6450 FRA -.1209 FC3-7.1420 BSP 720

BDE .4626 BRA .4675 BC3 .3520 FSP 768

LAUNCH DATE JUN 14 1971

MID-COURSE EXECUT|(_N AccuRACY ORBIT DETERMINATION ACCURACY

5GT 807.2 $GR 677.4 863 498.1 ST 14.0 88 32.3 88 18.0

RRT -.0909 RRF .3225 RTF -°2427 CRT .5347 CR$ -.9746 CIT -.8343

SG6 1053.7 R23 ".24D5 R13 .2969 LSA 37.7 MSA 11.5 98A 2.8

561 814.6 $62 666.4 THA 166.35 ELI 33.3 EL2 11.5 ALF 75.11

FLIGHT TIM_ 132,00 ARRIVAL DATE OCT 24 19?1

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 208.85 LAP "1.31

RC 98.929 6L -10.88

PLANETOCENTRIC CONIC

C3 15.574 VNL 3.948

LNCH AZHTH LNCH TINE

SO.DO 12 41 32

60.00 14 8 34

70.09 15 54 54

80.00 18 17 4

85.18 20 g 3

100.00 20 59 54

liD.DO 20 54 20

LOL 262.31 VL

LOP 4.19 VP

GP -5.62 ZAL

32.261GAL

23,765 GAP 10,34 AZP 89.72 TAL 29.86 TAP 131.72 RCA 146.44 APO 227.44

47.36 ZAP 137.67 ET3 186.34 ZAE 173.21 ETE 856.25 ZAC 93.88 ETC 278.53

DISTANCE 315.022 EARTH TO NAR8

5.06 AZL 91.34 HCA !01.88 $NA 187.94 ECC .21017 INC 1.3405 Vl 29.322

V2 26.243

LVl -13.72

DLA -28.88 RAL 314.56 RAD 6640.6 VEL 11.646 PTH 6.68 VHP 4.287 DPA -21.11 RAP 327.30 ECC 1.2883

L-I T[ME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2460.75 -6,44 65.60 170.27 157.24 15 26 53 1480,7 11.95 49.80

2247.67 -.90 51.72 175.57 130.29 14 48 26 1267.7 15.01 33.48

1955.13 5.27 31.04 180.23 123.79 16 27 29 955.1 I8.SO 10.56

1509.90 12.23 1.43 184.39 117.45 18 42 14 509.9 22.48 338.74

t149.90 18.24 337.76 187.29 |12.50 20 28 13 149.6 25.92 S|3.28

8272.41 12.25 300.70 104.39 117,45 22 44 26 5272.4 22.48 278.01

1001.95 5.27 319.96 180.23 123.79 21 I1 2 8.0 18.50 299.44

Oi FFERENTIAL CORRECTION8

TOE -.122e TRA -.4568 TC3 .2714 BAU ,0671

ROE -.4444 RRA o!038 RC3 ".1736 FAU .15709

FOE -.8719 FRA -.1358 FC3-T.8208 36P 665

80[ .4810 BRA .4600 BC3 .3223 FSP ORS

NID-COUR3E EXECUTION ACCURACY OR3IT DETERMINATION ACCUflACY

8GT 6OS.$ 3GR 650.7 565 586.8 3T 14.4 88 32.4 86 14.4

RRT -.07G4 RRF ,$414 RTF -._,25 CRT .5SSl CR8 -.8731 Cl? -.liAr

368 1054.6 823 -.2666 813 .2472 LIA 38.1NSA 11.6 86A 2.9

6Gt 611.1 8G2 674.1 THA t67.64 EL! 33.5 EL2 !1.6 ALF 74.19

LAUNCH DATE JUN 14 1871 FLIGHT TIME 134.00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC CONIC

RL 151.94 LAL ,DO

RP 209.04 LAP -1.88

RC 100.896 GL -10.87

PLANETOCENTQIC CONIC

C3 15.318 VNL 3.914

LNCH AZMTM LNCN T|NE

50.00 12 4? 32

80.00 14 7 27

70.DO 15 53 21

80.00 18 14 19

85.66 20 12 35

lOO.OO 20 57 11

liD.DO 20 52 47

DIFFERENT IAL CORNECTION8

TOE -.1283 TRA -.4377 TC3 .2204 BAU .0603

NOR -.4412 ERA .0999 RC3 -.1955 FAU .14394

FOE -.6983 FRA -.1509 FC3-6.1179 BSP 663

ODE .4593 BRA .4685 DC3 .2946 FSP 875

DI8TANCE 310.130 EARTH TO MARl

LOL 262.31 VL 32,232 GAL 5.03 AZL 91.32 HCA 103,11 6NA 187.43 [CC .20806 INC 1.3176 V! 29.322

LOP 5.42 VP t3,?OI GAP 10,05 AZP 69.70 TAb 29,67 TAP 133.06 RCA 148,44 AFO 226.45 V2 28.221

GP -5,?6 ZAL 47,28 ZAP 136.11 ET6 186.13 ZA£ 174.47 2TE 244,02 ZAC 63,77 ETC 278.43 LVl -13.43

DLA "26.56 RAL 314,23 RAO 6640,T VEL 11.635 PTH 8,67 VHP 4.1T3 DPA -21.44 RAP 326.84 [CC 1.2521

L-! TIME |NJ LAT |NJ LONG INJ RT ASC [NJ AZNTH [NJ TIME PO CGT TEN INJ 2 LAT [NJ 2 LONG

2478.?0 -6,33 63,52 169.92 157.25 13 28 SO 1476.7 12.03 48.71

2266,11 -,83 31.64 175,16 130.29 14 45 13 1266.1 15.07 33.40

1954.64 5.29 31.02 179.81 123.?g 16 25 56 954.6 18.52 10,53

1513.16 12,12 1.61 185.91 117.50 18 36 32 513.2 22.40 338.95

1132.50 18.26 336.53 186.87 !12.38 20 31 27 132.5 25.92 312.02

6275.67 |2.12 300.89 183.91 117.50 22 41 47 5275.7 22.40 278.22

1001.46 5,29 319,94 179.81 123.79 21 g 29 1.5 16.52 299.45

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 604.7 $GR 684.5 363 556.5 6T 14.8 $R 32.4 98 18.8

RRT -.0581 RRF ,3610 RTF -,1374 CNT .5732 CR8 -.9733 CST -.6751

$GB 1056.3 R23 -.3301 813 ,1869 LDA 38.4 NSA 11.? 8SA 3,0

$61 606,1 SG2 680.2 THA 170,18 ELI 33.6 EL2 11.? ALF 73.22
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, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OAYE JUN 14 tRTI

MELIQC[NTRIC ¢C111¢

RL 151.64 LAL .00

RP R08.24 LAP "I.tS

RC 10R.863 SL "10.76

PLANETO¢ENTRI¢ CONIC

CS IS.OTS VNL S.IIS

LNCN AZMTH LNCM TIME

SO.OO 12 46 34

SO.O0 14 6 11

TO.DO 15 SS 45

80.00 18 11 21

86.SS 20 17 46

t0O.O0 20 54 93

110.00 20 51 11

FLISHT TIME 136,00 ARRIVAL DATE OCT 18 tOYS

LOt. 868.31 VL

LOP 6.66 VP

6P -l,96 ZAL

OI3TANC[ 383,tRl EARTH TO MARl

32.tOl 6AL S.OI AZL 91,29HC& 904.33 3M& 1IT,DO ECC .20611 IN¢ t.2R48 Vt tO.lit

23.640 GAP 9.?S kZP 89.68 TA_. 30.06 TAP 134.41RCA 148.41 APO 2t5.55 VR El. SIR

47.18 ZAP t64,32 ET$ |85,92 ZAE 173.45 [TE 235.10 ZAC 93.6? ETC 278.32 LVI -15.12

DLA -26.50 RAL 314oll RAO SI40.l VEL 11.$24 PTfl S.AI VHP 4.064 OPA -21.Y0 RAP 326.35 ECC l.Z4St

L-! T|NE INJ LAT INJ LONG INJ IT ARC INJ AZMTM IMJ TIME PO CRY TIM |NJ 2 LAT INJ 2 LONG

247?,|4 "I.ER 65,45 169.60 13?,26 13 27 51 1477.1 12.11 49.15

2265,14 -,79 51.60 174.$4 150.29 14 44 1 1265.1 15.11 33.35

1954.9R 5.28 31.03 179.43 123.79 IS 24 20 954.9 18.51 10.55

1517,T1 11,98 1,88 181.44 117.55 18 36 39 517.? 22.30 $39.24

1110.60 18.33 334.94 186.49 112.21 20 36 16 110.6 25.89 310,41

6280.22 11.98 301.15 183.44 117.55 22 38 54 5280.2 22.30 278.52

1001.74 5.28 319.95 979.41 123.79 21 ? 53 1.? IS.51 299.4T

DIFFERENTIAL CGqRECTION8

TOE -.1344 TRA -.4588 TC3 .1641 BAU .0551

ROE ".4380 IRA .0581 RE3 -.2185 FAD .15059

FOE -.7254 FRA -.1657 FC3-8.6363 BSP 626

BOA .4561 BRA .4691 6C3 ,2753 FSP 930

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 805.5 9GR 688.2 8GS 587.3 ST 15.2 SR 32.4 SS lg.E

RRT -.0366 RRF ,3814 RTF -,0782 CRT .5914 CRS -.9727 CST -.8938

SGD 1059.5 R23 -.1694 RI5 ,1145 LSA 38.8 NSA 11.8 8SA 3.0

SG1 807.0 SG2 686,5 THA 173.48 ELI 33.8 EL2 11.8 ALF 72.25

LAUNCH DATE JUN 14 1971 FLIGHT TIN( 138.00 ARRIVAL DATE OCT SO 1971

H[LIO£ENTRIC CONIC DISTANCE 527.402 EARTH TO MARS

LOL 262.31 VL 32.182 GAL 4.98 AZL 91.27 HCA 105.58 SMA 186.60 [CC .20458 IN¢ 1.2711 Vl 29.322

LOP 7.90 VP 23,581 GAP 9.49 AZP 89.66 TAL 30.13 TAP 135.71 RCA 148.46 APO 224.73 V2 26.174

GP -6.14 ZAL 47.09 ZAP 132.50 ETS 165,70 ZAE 172.22 ETA 225.17 ZAC 93.58 ETC 275.20 LVI -IE.80

DLA -26.39 RAL 314,02 MAD 6640.5 VEL 11,615 PTM 6.66 VHP 3,9R4 DPA -22.16 RAP 325.62 ACE 1.8443

L-I TIME IMJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO C$T TIN ]NJ 2 LAT IMJ 2 LONG

8476.06 -6,20 65.40 169.32 137.27 13 26 55 1476.1 12.16 49.80

2264.74 -.77 51.58 174.53 150.29 14 42 50 1264.7 15.13 33.32

1955.94 5.24 31.09 179.07 123.80 16 22 41 955.9 18.48 10.81

1523.42 11.80 2.20 183.01 117.63 18 33 16 523.4 22.15 $36.61

1079.99 /8.35 352.71 186.14 112.05 20 43 47 80.0 25.85 308.16

6285.93 11.80 301.48 183.01 117.63 22 35 50 5285.9 22.16 278.89

1002.76 5.24 520.00 179.07 123.80 21 6 14 2.8 18.48 299.53

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SOT 809.1 SAR 692.3 $03 618.6 ST 15.7 SR 32.4 SS Ig.S

RRT ".0101 RRF .4022 RTF -.0128 CRT .6100 CRS ".9720 CST -.7128

SGB 1064.9 R23 -.4015 R13 .0239 LSA 39.1 MSA 11.9 SSA 3.1

SGI 809.2 $G2 692.2 THA 178.16 ELI 34.0 EL2 11.8 ALF 71.20

FLIGHT TIME 140.00 ARRIVAL DATE NOV I 1979

DISTANCE 531.547 EAqTH TO NARS

32.160 GAL 4,95 AZL 91.25 MCA 106.82 SNA 185.23 ECC .20274 IMC 1.2478 Vl 29.322

23.524 GAP 9.22 AZP 89.64 TAb 30.1? TAP 136.98 RCA 146.47 APO 223.99 V2 28.150

47.05 ZAP 130,65 ETS 165.49 ZAE 170,84 ETA 219.18 ZAC 93.48 ETC 278.07 LVI -12.47

RL 151.94 LAL .DO

RP 209.44 LAP -1.22

RC 104.913 GL -10.64

PLANETC(ENTRIC CONIC

C3 14.846 VHL 3.653

LNCH A2NTH LNCM TIME

50.00 12 45 39

60.00 14 5 5

70,00 15 50 5

80.00 18 8 12

87.35 20 25 47

100.00 20 51 4

110.00 20 49 31

DIFFERENT IAL CCRRECTION$

70[ -.1409 TRA -.4601TC5 .1004 8AU .0521

ROE -.4347 RRA .0963 RE3 -.2426 FAU .15723

FOE -.7515 FRA -.1811 FC3-9.1689 BSP 593

BOA .4570 BRA .4700 6CS .2625 FSP 987

LAUNCH DATE JUN 14 1971

HELIOC£NTR|C CONIC

RL /51.94 LAL .00 LOL 262.$1 VL

RP 209.$6 LAP -1.19 LOP 9.13 VP

RC 106.958 GL -/0.51GP -6.55 ZAL

PLANETOCENTRIC CONIC

C3 14.628 VHL 3.825 DLA -28.28 RAL SIS,9S RAO 6640.3 VEL 11.605 PTH 6.65 VHP 3.867 DPA -22.54 RAP 325.26 ECC 1.2407

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST T|N INJ 2 LAT ]NJ 2 LONG

50.00 12 44 46 2475.43 -I.17 65.38 169,07 157.27 13 28 1 1475.4 12.19 48.57

$0.00 14 S 55 2264.87 -.?l 51.50 174.24 130.29 14 41 40 1264.9 15.13 33,33

70.00 15 48 23 1957,67 5,16 31,18 178.74 123,81 16 2t O 957,7 18.42 10,71

80.00 10 4 55 1530.11 11.59 2,59 182.59 117.7I 18 30 25 530,2 22.00 540.05

90.00 20 44 2 1014.78 18.06 327.96 185.70 |12.14 21 D 58 IS.8 25.62 305.48

100.00 20 47 48 1004.43 11.59 325.96 182.59 117.71 21 4 31 4.6 22.00 501.41

110.00 20 47 49 1004.49 5.11 320.10 178.74 123,81 21 4 54 4.5 18.42 299.$3

DIFFERENTIAL CCRRECTIONA MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.147R TRA -.4619 TC5 .0293 IAU .0527 SGT 515.7 S_R

ROE -.4313 RRA .0947 Re3 -.21?l FAU ,16417 RRT ,0211RflF

F0E -.7753 FRA -.193R FCS-9,?IIO |lP 568 SOB 10T3.5 R23

SOS .4SSO IRA .4715 DES .2695 FlP 1045 SGI 817.2 IG2

$gt.7 36_ 150.5 ST 16.2 SR 32.4 S8 19.8

• 4232 RTF ._._87 CIT .6267 CRI -.9713 el! -.7305

,4153 R13 .0802 LSA 39.4 NSA 11.9 lea 3.1

6gi.1THA 5.TS ELI 54.2 EL2 11.9 ALF 70.05

LAUNCH DATE JUN 14 1971 FLZGHT TIME 142,00 ARRIVAL DATE NOV 3 1971

TO MARl

1.2239 Vl 29.322

225.31 V2 21.124

277.94 LVI "IE.12

DISTANCE 335.T01 EARTH

4.93 AZL 91.22 HCA 108.05 8Mk 185.90 ECC .20124 INC

8,gl AZP 89.$2 TAL 30.18 TAP 138.23 RCA I48,49 kPO

HELIOCENTRIC CONIC

RL 151.$4 LAb ,DO LOL 262.31 VL 32,141 GAL

RP 208.87 bar -1.16 LOP 10,35 VP 23,470 GAP

RC 109.088 r,,L -10.38 GP -S.51 ZAL 47.04 ZAP 128.77 ETS 185.26 ZAE I09.35 ETA 214,61 ZAC 93.39 ETC

PLANETO¢ENTRZC CONIC

Cl 14.4R0 VNL 3.79? OLA "81.15 RAL 313.93 RAD 6640,| VEL 11,596 PTH 6.64 VNP 3.77? DPA "22,92 RAP 324.67 ECC 1.2373

LNCM AZMTH LNCN TIME L-I TINE INJ LAT 1NJ LONG |NJ RT A$C INJ AZNTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50,00 12 43 56 24?5.23 -S,16 15.37 168.86 137,27 13 25 11 1475,2 12,20 4g,lR

60.00 14 2 46 2265.52 -,81 51.62 173,99 130.29 14 40 32 1255.S 15,10 53.3?

?0,00 15 4t 58 1960,08 5,09 51,50 178,44 123,82 16 19 18 960,1 18,34 10,85

80.00 18 I 29 1537.12 11.35 3,03 162,21 11T,80 11 2T 7 53T.I 21.89 340,54

90.00 20 23 31 1079.72 16,40 331.83 t64.70 113.37 20 41 31 79.7 24.62 307.82

100.00 20 44 21 1012,29 11,35 124,4D 182,21 117,80 21 1 14 12.3 21.81 301.91

110.00 20 45 4 1006.gQ 5,05 320.22 178.44 I83.82 21 2 $1 6.g 18.34 29g.77

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TDE -.1555 TRA -,4642 TC3 -.0489 6AU .05?3 SGT 829,0 $GR 701,5 SG3 $85,1 ST 16.7 SR 32.4 85 20.1

RDE -.4275 RRA .0932 RE3 -.2944 FAU .17120 RRT ,0565 RRF .4447 RTF .1298 CRT ,$469 CRS -.9709 C$T -.7476

FD[ -.7979 FRA -.2050 FC-10.2786 BSP 555 SGD 1066.0 R23 .4162 R13 .1885 LSA 39.7 MSA 12.0 SSA 3.1

DOE .4552 DRA .4734 BC3 ,2984 FIP 1103 $01 832.S SG2 697.6 THA 9.35 ELI 34.4 EL2 12.0 ALF 68.82
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN 14 |971

NELIOEEMTRI¢ ClONiC

RL ISI.94 LAL .00

RP 21D,|6 LAP "1,13

RC Ill.Ill _ "10.14

PLANETOCENTRIC CONIC

C3 |4.221VHL 3,TTI

LNCN AZMTM LMCM T1HE

$0.00 12 43 9

80.00 14 1 38

?O.OO 15 44 SI

80.00 17 57 59

90.00 20 12 49

lO0,OO 20 40 51

110.09 20 44 1?

PLIGHT TIIA_ 144,00 ARRIVAL OAT[ NOV 8 IlTI

DIITANC[ 339.8R1 EARTH TO NAR8

L_ 2GE.31 VL 52.123 GAL 4.89 AZL 91.80 MCA 109.|| 8MA Ii|.ll [CC .llil! INC 1.1998 Vl II,|l!

LQP 11,59 VP |$.416 GAP 6.?| AZP 09°60 TAL 30.17 TAP 139.4| RCA 148.S2 APO IlE,?l V2 El.Oil

GP -I.?O ZAL AT,OR ZAP IH.8I ETI t85.04 ZAE l|?.?T ETE Eli,D3 ZAC 93.89 £TC I?T,80 Lvl -lI,Tl

DLA -Ee,O0 RAL 313.92 RAD GIAO.2 VEL 1|,|88 PTH G,Q3 VHP 3.691 DPA "23.32 RAP 324°04 ECC 1.2340

L-I TIME INJ LAT lMJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ I LONG

847|,46 -6.1? 6|,$8 168,6? 137.27 13 84 84 147|,| 18,19 4R.|?

2218.98 ",68 ||,67 173,76 130.29 14 39 24 1266,7 1|.0| 33.42

1963,13 4.9? 31.47 178.17 123.83 IG 17 34 963.1 18.24 11.03

1946.29 11,06 3.52 181.85 117.91 16 83 45 646.3 21.81 341.08

1111.44 15.53 333.75 184.07 113.93 20 |l 21 11|.4 24.07 309.98

1020.77 11.08 324.88 181.85 117.91 20 57 52 20.6 21.61 302.46

1009.9| 4.97 320.36 176.17 |23.8| 21 1 T 10.0 16.24 299.R4

DIFFERENT IAL CCRRECTIONA

?DE -.1635 TRA -,4688 TC3 ".1351 BAU .0664

RDE "'.4241 RRA .0918 RC3 -.3218 PAU .17822

POE ".8199 FRA -.2155 PC-10.8493 83P |TO

ODE .4547 BRA .4758 8C3 .3491 PSP IIRE

LAI,,NCH hATE JUN 14 lgTI

HELIOCENTRIC CONIC

RL 181.94 LAL .DO

RP 210.33 LAP -1.10

RC113.239 GL -10.09

PLANETOCENTRIE CONIC

C3 14.031 VHL 3.746

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 847.1SGR 708.7 $83 715.8 ST 17.3 8R 32.3 89 20.8

RRT .0968 RRP .4664 RTP .2053 CRT .6947 DR8 -.gTO$ CRT -.TR3i

3GB 1103.2 R23 .3989 R13 .2904 LSA 40.0 NRA 12.1 IRA 3.2

SG! 855.6 $82 696.4 THA 13.98 ELI 34.6 EL2 12.1 ALP 87.53

PLIGHT TIME 146.00 ARRIVAL DATE NOV 7 1971

DISTANCE 344.029 EARTH TO MAR8

LOL 262.31 VL 32.107 GAL 4.66 AZL 91.18 HCA |10.|0 |HA IR|.3| ECC .19859 INC 1.1754 VI 29.322

LOP 12.82 VP 23.365 GAP 8.46 AZP 89.59 TAb 30.13 TAP 140.64 RCA 148.54 APO 222.16 V2 2R.071

GP -6.89 ZAL 47.09 ZAP 124.94 ET$ 184.80 ZAE 166.12 ET[ 208.18 ZAC 93.20 [TC 277.6S LVI -11.39

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT

SO.DO 12 42 24 2476,10 -6.20

GO.DO 14 0 30 2268.32 -.93

?D.OO 15 43 2 1966.81 4.83

80.00 17 84 24 1555.50 10.78

90.OO 20 4 7 1137.20 14.81

100.00 20 37 18 1029.97 10.78

!10.00 20 42 28 |013.63 4.83

DIFFERENT IAL CORRECTIONS

TOE -.1718 TRA -.4701TC3 -.2298 BAU .0786

ROE -.4208 RRA .0905 RC3 -.3503 PAU .18519

FOE -.8388FRA -.2232 PC-11.4266 98P 608

8DE .4543 BRA .4787 BC3 .4190 PIP 1222

OLA "27.R4 RAL 313.95 RAO 6640.1 VEL 11.580 PTH 6.62 VHP 3,612 DPA -23. T3 RAP 323.89 ECC 1.2309

INJ LONG ]NJ RT ARC INJ AZHTH INJ TINE _ CST TIM INJ 2 LAT INJ 2 LONG

65.41 168.51 137.27 13 23 40 1476.1 12.16 4g.GO

51.7| 173.57 130.29 14 38 18 1268.3 14.98 33.51

31.66 177.92 123.85 16 15 49 966.8 18.11 11.24

4.04 181.52 118.01 18 20 20 555.| 21.38 841.67

335.30 183,55 114.37 20 23 4 137,2 23.60 311.72

325.41 181.$2 118.01 20 54 26 30.0 21.38 303.04

320,58 177.92 123.85 20 59 22 13.6 18.11 300.I6

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 871.7 8DR 712,1 883 748.6 8T 17,9 8R 32.2 81 20.S

RRT .1400 RRF ,4880 RTF .2813 CRT .6815 CR8 -.9700 CIT -.7788

SOB 1125.6 R23 .3740 R13 ,3802 LSA 40.3 NSA t2.l IRA 3.2

SGl 887.1 SG2 692.9 THA 17.28 ELI 34.8 EL2 12.1 ALF 88.17

LAUNCH DATE JUN 14 197I PLIGHT TIME 148.00 ARRIVAL DATE NOV S 1971

HELIOCENTRIC CONIC DISTANCE 348.202

RL 151.94 LAL .O0 L(X. 262.31 VL 32.093 GAL 4.83 AZL 91.15 HCA 111.73 SNA

RP 210.57 LAP -1.07 LOP 14.04 VP 23.31| GAP 8.22 AZP 89.5T TAL 30.0T TAP

EARTH TO MARS

185.12 ECC .19743 INC 1.1507 Vl 29.322

141.80 RCA 148.57 APO 221.87 V2 24.044

RC 115.380 GL -9.94 GP -?.OR ZAL 47.15 ZAP 122.99 [T6 184.§R ZA[ 164.41 ET[ 205.81 ZAC 93.10 ETC 277.50 LVI -11.01

PLANETOC(NTRIC CONIC

C3 18.848 VHL 3.721 DLA "27.8? RAL 314.00 RAD 6640.0 VEL 11,572 PTH 6.62 VHP 3.53? OPA -24.14 RAP 322.Tt ECC 1.R279

LNCH AZHTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

DO.DO 12 4I 41 2477.13 -6.26 65.45 188.38 137.26 13 22 S8 147T.1 12.11 48.64

80.00 13 59 23 2270.43 -1.03 |1,85 173.40 130.29 14 37 I4 1270.4 14.89 33.82

TO.DO 15 41 11 1971.07 4,67 31.88 177,70 123.87 16 14 2 971.1 IT.g? 11.49

80.DO IT 50 4? 1385.34 10.47 4.60 181.21 118.12 18 16 53 565.3 21,13 342.30

90.OO 19 36 27 !160.11 14.17 336.97 183.09 114.73 20 15 47 180.1 23.18 313.25

lO0.OO 20 33 39 1039.81 tO.4? 325.9? 181.21 110.12 20 |0 59 39.0 21.13 303.8?

liD,DO 20 40 3? IOl?.08 4.67 320,80 lTT.?O I83,87 20 57 35 1?.9 IT.g? 300.41

DIFFERENTIAL CORRECTIONS NID'COURSE EXECUTION ACcuRACY OR|IT DETERMINATION ACCURACY

TOE -.1773 TR4 -.4TOI TO3 -.3288 IAU .Oit4 SGT 894,4 IGR 719.0 383 784.0 IT 18.3 SR 32.2 88 20.8

ROE -.4IT2 RRA .Olll RE| ".3814 PAU .1RESt RRT ,1622 RRF .Sill RTP ,_Jt8 CRT ,iiAO ERe ".ills (8l -.Till

FD[ -.SAil PRA -,|408 FColE.04i3 lip 681 IRE 11AT.6 R23 °3473 RI3 ,456| LIA 40.6 MIA 12.E IDA 3.3

RDE .4533 IRA .4784 BCS .4993 PIP tell 8G1 91?.7 3GE lei.O THA I|.|E ELI 35.0 EL2 12.! ALF 8|°24

LAUMCH DATE JUN 14 19T! PLIGHT TIME 1|0.00 ARRIVAL OAT( NOV I! 1971

HELIOCENTRIC CONIC O|ITANCE 3||,381 EARTH TO NAR8

RL 131.04 LAL .00

R! liD.it LAP ol.04

RC I17.345 GL ol,?l

PLANETOC[NTRIC CONIC

C3 18.i?l VML S.Ri|

LNCM AINTH LNCH TIME L-I TIME IMJ LAT

|0.00 18 41 ! E4?I.|| -1.33

RO.O0 I| 38 !? R2TS.01 -l,14

TO.O0 !| 3R 18 |97|.91 4.49

RO.O0 I? 4? 8 IST|.T9 10.13

80.00 19 49 29 1161.46 13,||

I00.00 20 30 0 1030,2T 10.13

110,00 20 38 45 1022.T3 4.48

DIFPERENTIAL CORRECTION8

TDE -.1494 TRA -.4789 TC3 ".4413 |AU ,1102

RDE -.4128 RRA .0883 RC3 -.4103 PAU .1gROG

POE -.8691 PRA -.2137 PC-12.6016 BRP ?64

BD[ .4340 BRA .4830 RC3 .G028 F|P 1340

L_. 111o3| VL |1.081 GAL 4,79 AZL tl,13 HCA !!2.9| IHA 164oll [CC .19R3e INC 1.12|7 Vl IA.SR2

LOP 1|,88 VP |).lGT GAP ?,19 AZP 6R.|I TAL 29.99 TAP 141.24 RCA 148,60 APO R21.23 V2 2A.DII

9P -?.ED ZAL 4?,2| ZAP 111o03 ET2 |R4,32 ZAE 162.6| [T[ 203,84 2AC 93,00 [TC 27T.34 LVl -10.1R

DLk -IT.AG RAL 314.02 RAO G839,9 VEL 11,|64 PTH t.G| VHP 3,482 OPA -24.|G RAP 382,01 ICE I.IEIO

INJ LONG ]NJ RT A8C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

G|,|| 168,28 1|7.25 t3 EE 19 14?6,R 12.04 45.?I

21,9/ 173.2| 130.2R 14 36 10 IE73.0 14.79 33.T|

3E.14 1?T.50 123.89 IR IE 1| RT|,9 !?.81 11.TT

|,19 180.93 118.24 IA 13 24 ST|.9 20.87 342.17

337,94 182.68 |1|.08 20 R $ 181.S 22.T3 314.67

329,56 180.g3 118.24 ZO 4T 30 50.3 20.8T 304.33

321.05 177.|Q 123.8g 20 55 48 22.T 17.81 300.69

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 941.5 SGR 724.3 SG3 814.3 8T 19.3 8R 32.1 SS 20.?

RRT ,2321RRP .$312 RTF .4256 CRT .7128 CR8 -,g691 CST -.8080

SGB 1187.9 R23 .3215 R13 .5248 LSA 40.8 NSA 12,3 89A S.3

SGI 972,6 SG2 682.0 THA 20.59 ELI 3|.3 EL2 12.3 ALF 63.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢M OAYE JUN 14 IITI FLIGHT TIME lit.DO ARRIVAL DATE NOV tS !171

OIITANC[ $Sl.|S4 EARTH TO MAll

LOL 2SEoSl VL 32,DYO GAL 4°TI AZL 91,t0 NCA 114.17 8MA 184,74 [CC ,19540 IMC l.tOO! ¥1 IS,SIt

LOP 18,48 VP 88,||9 GAP ?,?6 AZP 89,55 TAt. 89.88 TAP 144.05 RCA 148,14 APO 2|0.84 VI 25,lll

6Je -7°48 ZAL 4?,3$ ZAP tit.OR ET8 184.07 :AE 160.84 ETE 202.1? ZAC 92,91 [TC 27?.|| LVi -10,22

OLA -IT.2i RAL 3t4,1i RAO I539,8 V[L |1,$5? PTH I.lO VHP S,405 OPA -24.99 RAP 521.28 ECC 1.2222

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTM 1NJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

2180.35 -6,48 65.$9 118.20 |57,25 15 21 45 1480.A 11.95 49,TI

2876.03 -1.27 58.12 175.14 lSO.28 14 35 8 12?6.0 14.66 3S.91

1981.30 4.28 32,42 177.34 125.92 16 tO 27 981.S 17.63 12.01

1581.78 9.78 5.82 180.68 110.35 18 9 54 $66.8 20.59 343.66

1201.74 12.97 539.14 188.32 115.35 20 2 55 201.? 22.31 316.01

1011.25 9.78 327.19 180.68 118.55 20 44 O 61.2 20.59 305.03

1028.12 4.28 381.54 177.34 123.g2 20 54 O 28.1 17.65 301.00

HELIO¢EMTRIC CONIC

RL 151,94 LAL ,DO

RP 211.07 LAP *l.OO

RC 111._34 GL -9°61

PLANETO¢ENTIIC CONIC

CS IS.SO3 VML _,675

LNCH AZNTH LNCH TIME

SO,DO 12 40 23

60.00 13 ST 12

TO.DO 15 37 26

60.00 17 43 27

90.00 19 42 $1

100.00 20 26 19

110.00 20 Sl 52

OIFFERENT|AL CCRRECTIONI

TOE -.1996 TRA -.4611 TC3 -.5625 IAU .1290

RDE -,4082 ItA .DO?5 RC$ ".4411 FAD ,8055?

PDE -,6?69 FRA -.2318 FC-15,1796 BIP 672

6DE .4544 BRA .4195 6C3 .?149 FIP 1401

LAUNCH DATE JUN 14 1971

HELIOCENTRIC CONIC

MID-C_JRSE EXECUTION ACCURACY ORBI_ DETERMINATION ACC_ACY

SGT 990.8 $GR 730,6 IG3 645.6 8T : 20.1 8R 31.1 88 20.6

RRT .2796 RRF .5519 RTF .4921 CRT .7278 CR8 -.9667 CIT -.1165

SGB 1831.0 R25 .2980 HI3 .5828 LIA 41.0 NSA 12.5 ISA S.4

801 1029.S 302 675,2 TNA 21.05 ELI 35.6 EL2 12.S ALF 41.?O

FLIGHT TIN( 154.00 ARRIVAL DATE NOV 15 1971

DISTANCE 560.753 EARTH TO MAR8

RL 151.94 LAL .DO L_. 862.31 VL

RP 211.33 LAP -.97 LOP 17.70 VP

RC 121.945 _A. -I.44 GP -?.66 ZAL

PLANETOCENTIIC CONIC

C3 13.540 VHL 3.652

LNCH AZHTH LNCH TIME

10.00 12 39 48

60.00 13 56 7

70.00 15 35 30

6O.DO 1T 39 46

go. Do 19 36 40

100.00 20 22 38

110.00 20 34 57

DIFFERENTIAL CCRRECTI(_M8

TDE -.2021TRA ".4786 TC3 -.6671 BAU .1464

RD[ -.4054 RRA .08t2 RC3 -.4778 FAU .21365

FD[ -.9184 FRA -.2641 FC-13.8636 28P 1049

6DE .4529 BRA .4863 BC3 .8211FSP 1421

LAUNCH DATE JUN 14 1971

HELIOCENTRIC C(_IIC

RL 151.94 LAL .DO

RP 211.60 LAP -.94

RC 124.177 GL -9.28

PLANETOCENTR|C CON|C

C3 13.182 VHL 3.131

LNCH AZNTH LNCH TIME

SO.GO 12 39 13

IO.DO 15 55 3

?O.OO 16 33 35

80.00 17 31 5

9D.OO I9 30 44

t0O.0O 20 18 57

lI0.OO 20 33 I

32.061 GAL 4.78 AZL 91.07 NCA 115.31 6MA 184.58 [CC .19451 INC 1.0743 Vl 29,322

83,175 GAP 7.54 AZP 89.54 TAL 29,75 TAP 145.14 RCA 148,68 APO 220.49 V2 25,9S7

47.50 ZAP 117.06 ETS 183.81 ZAE 158.99 [TE 200.78 2AC 92.81 ETC 277.01 LVI -9.81

DLA -2?.DT RAL 514.31 RAD 1639.7 VEL 11.550 PTH 6.60 VHP 3.345 DPA -25,42 RAP 320.53 [CC 1,2195

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2482.52 -6.53 65.66 168.15 137.23 13 21 9 t482.5 11.84 49.88

22?9.48 -1.42 52.88 173.04 130.28 14 34 6 12_9.5 14.52 34.08

1987.20 4.06 32.73 177.19 125.94 16 8 58 957.2 17.45 12.42

1598.21 8.4t 6.46 180.45 118.47 18 6 24 595.2 20.29 344.36

1221.27 12.39 340.29 182.00 115.62 19 57 I 221.3 21.90 517.29

1072.69 9.41 327.83 180.45 118.47 20 49 31 72.7 20.29 3OS.?S

1034.02 4.06 321.65 177.19 123.94 20 52 11 _4.0 17.43 301.34

MID-COURSE EXECUTION AcCuRACY C_61T DETERMINATION ACCURACY

6GT 1024.6 $GR 740.7 SGS 884.7 ST 20.3 8R 31.9 $1 21.4

RRT .3251 RRF .5?76 RTF .5518 CRT .7355 CRS -.9663 ClT -.8271

3G8 1264.4 R23 .2726 RI3 .6389 LSA AI.S NSA 12.3 ISA 3.4

SGI 1072.3 SG2 669.8 THA 22.19 ELI 35.7 EL2 12.3 ALF 61.21

FLIGHT TIN[ 156.00 ARRIVAL DATE NOV 17 1971

DISTANCE 364.943 EARTH TO MARS

LOL 262.31 VL 32.053 GAL 4.68 AZL 91.05 HCA 116.10 $NA 184.46 ECC .19572 INC 1.0478 Vt 29,322

LOP 18.91 VP 25.129 GAP 7.52 AZP 89.55 TAL 29.60 TAP 146.20 RCA 14_.73 APO 220.19 V2 25.926

GP -7.88 ZAL 47.6? ZAP 115,07 ET$ 183.54 ZAE 157.12 ETE 199,41 ZAC 92.?1 ETC 276.84 LVI -9.40

DLA -21.84 RAL 314.41 RAD 6639.6 VEL 11.545 PTH I.SI VHP S.288 DPA -25.85 RAP 519.77 ECC 1.2169

L-I TIN£ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2485.07 -6.65 65,79 168.13 157.22 13 20 $8 1485.1 11.72 49.69

2283.38 -1.59 52°47 172.98 150.27 14 $5 6 1263.4 14.55 34.28

1993,15 S.81 35.07 177,07 125,97 16 6 48 993,7 17.21 12.79

1610.18 9,02 7.14 180.25 110.50 18 2 55 il0.2 19.98 $45.13

1240.44 11,85 341,41 !11,72 115.88 19 51 25 24(I.4 21.49 518.55

tOI4.15 9.02 526,51 1_0.25 118.58 20 S? 2 84.6 19.98 306.50

1040.47 3,61 $21.g9 177.07 123,97 20 50 21 4G.5 1?.21 301.71

DIFFERENTIAL CCMRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

TDE -.2192 TRA -.4908 TCS -.6254 6AU ,170t SGT 1110.0 5C,R 744.8 503 907,9 ST 21.7 5R 31.1 8S 10.4

ROE -.sglg IRA .0813 RC3 -.5054 FAD .21A22 RRT .$195 flRF .5829 RTF ._J56 CRT ,7588 CR8 -.997Y C|T -.O_SO

FOE -.8855 FRA -.2228 FC-14.3520 3SP 1146 SGB 1356.6 12S .2507 R13 ,375§ LSA 41,4 NSA 12.4 S|A 3.5

8DE .4552 ERA .4982 6C3 .9679 FSP 1515 59111SI.6 SG2 661.1TNA 21.01 ELI $6.2 EL2 12.4 ALF 56.55

LAUNCH DATE JUN 14 1971 FLIGHT TIME 158.00 ARRIVAL DATE NOV 19 1971

HELIOCENTRIC CONIC DISTANCE 565,138 EARTH TO MARS

RL 151.94 LAL .00 LQL 262.51VL 32.047 6AL 4.64 AZL 91.02 HCA 117,80 5Nk 134.$5 [CC .19300 INC 1.0210 VI 29.322

RP 211.87 LAP -.90 LOP 20.12 VP 23,085 GAP 7.11AZP 89.52 TAL 29.43 TAP 147,25 RCA 148.77 APO 219.93 V2 25.891

RE 126.431GL -9.07 GP -1,D6 ZAL 47.16 ZAP 113.05 ETS 185.27 ZA[ 155.21 [TE 198.54 ZAC 92,60 ETC 276.66 LVI -8.97

PLANETOCENTRIC CONIC

C3 13.029 VHL S.llO DLA "26.10 IAL 314.64 RAD 6639.6 VEL 11.537 PTH 6.$8 VHP S,258 DPA "26,29 RAP 316.99 ECC 1.2144

LNEH AZNTH LNCH TIME L'I TIN( INJ LAT INJ LONQ INJ RT ASC INJ AZMTH INJ TINE PO C$T TIN INJ 2 LAT INJ 2 LONG

50.00 12 31 41 2467.gl -6.80 65,gl 168,15 137,20 13 20 9 1488.0 11.$8 50.12

IO.O0 13 $3 59 221?.89 -1.7t 52.57 172.94 130,27 14 32 7 1287.7 14.17 34.S0

?Q.O0 15 31 37 2000.$9 3.55 53.43 176.g7 125.g9 16 4 58 1000.6 16.97 13.19

80.00 17 32 24 1622.55 8.31 ?.83 180,D? 118.70 17 59 2? 622,5 lg.66 345,91

go.o0 19 25 4 1259.22 11,27 $42.$1 181,47 118,11 19 46 S 259,2 21.07 519.76

100.00 20 15 16 1097.00 8,61 $29.20 180.07 118,70 20 53 33 9?.0 11.18 30?,27

110.00 20 31 4 1047.40 3,§S 322,55 176,g? 125,gg 20 48 51 4?.4 11,97 S02.11

oIrFERENTIAL CCRRECTION8 MID-CONRSE EXECUTION ACCURACY C_31T D£TEIM1NATION ACCURACY

TDE -.2278 TRA -.4g40 TC3 -.9851 3AU ,1926 SGT 1177.0 3DR 752.8 303 953.2 3T 22.4 3R 51,4 13 20.4

ROE -.3944 IRA .0854 RC3 -.$396 FAU .22453 RRT .4117 RRF .6158 RTF .6538 CRT .7631 CR3 -.9671 CST -.1433

FOE -.8g17 FRA -.2238 FC-14.9198 6SP 1315 $G8 t397.1 R23 .2412 R13 .7156 LSA 41.6 NSA 12.S ISA 3.5

BDE .4555 ERA .5014 BC3 1.1057 FSP 1560 $01 1254.6 SG2 654.D THA 20.15 ELI 56.5 EL2 12.4 ALF 57.14

1911



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 14 tR?I

NELIO¢[NTII¢ C_NIC

RL 151.94 LAL .00

RP 612.14 LAP -.DY

RC 129,T06 6L -6.85

FLANETO¢[NTRIC CONIC

C3 12.881 VNL S,585

LNCH AZMTH LNCH TIME

5O.OD 18 58 10

60.00 13 52 55

?D,DD 15 29 39

80.00 17 26 44

90.00 19 19 35

tO0.O0 20 11 36

110.00 20 29 5

FLILHT TIN[ 180.00 ARI[VAL DATE kOV 21 lit1

DISTANCE 3T3.537 EARTH

4.60 AZL SO,SO HCA IlJ.Ot 8MA ll4.ti [CC ,lilSi INC

TO NAil

LOL let,St YL 5t,O4t GAL .RISe Vl 19.lit

LOP 21.55 VP 15,041 GAR 6.SD AZP 83,59 TAL 28,14 TAP 148,15 RCA 148,82 APO |19,71 il 15,lit

GF "8,26 ZAL 48,08 ZAP 1t1,05 IT8 182,9R ZA[ JSS,t7 IT[ 197,53 ZAC Et. ID ET¢ ITl.4l LVl -l.99

t

DLA -_9.$4 RAL 514°04 MAD t659,5 VEL t1,530 FTH 6.58 VHP 5,191 DPA "16,?|_ RAP 519.10 ECC !.1120

L-1 TIN[ INJ LAT IMJ LONG INJ RT ASC IMJ AZMTH INJ TIME PO CST TI_ INJ 2 LAT INJ ! LONG

249|,25 -6,96 86,D5 169,15 15T,19 |5 JR 41 1491.2 11.41 50,1i

2692.41 -I,99 53,90 176.92 330.26 |4 5! 7 I692,4 I 13,97 34.74

2008.00 5,27 35.8I 178.90 124.02 19 3 7 1009.0 11.72 15,62

1655.27 8.30 8.55 179.92 116,81 17 55 59 635.5 19,52 546,70

1277.76 10.71 545.58 181.25 t16.33 19 40 53 E77.8 20.65 320,96

1109.74 8.20 529,92 179.62 118.81 20 30 5 109.7 19.32 308.0?

1054,82 3,27 322.74 176.90 124.02 20 46 40 54.8 16.72 302.54

DIFFERENTIAL CCRRECTION6

TDE -,2326 TRA -.4939 TCS-I.IDD8 BAU .2141

ROE -.3909 RRA .D836 RC3 -.5780 FAU .23173

FDE -.9210 FRA -.2454 FC-15,5746 BSP 1568

6DE .4549 IRA .5009 6C3 1.2435 FSP 1576

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1259.5 SGR 764.0 SG3 975.0 ST 22.8 8R 51.3 $6 20.6

RRT .4526 RRF .6369 RTF ,8951 CRT .7713 CRS ".9666 CSY -.6523

SGB 1456.0 R23 .2229 R13 .7551 LSA 42.1 MSA 12.4 SSA 3,5

$GI 1304.1 662 647.5 THA 20,99 ELI 36.7 EL2 12.4 ALF 56.30

LAUNCH DATE JUN 14 1971 FLIGHT TIME 162,00 ARRIVAL DATE NOV 23 1971

HELIOCENTRIC O_NIC

RL 151.94 LAL .DO

RP 212.43 LAP -.83

RC 150.999 GL -8,67

PLANETOCENTRIC CONIC

C5 12.736 VHL 3.569

LNCH AZNTH LNCH TIME

50.00 12 37 41

60.00 15 51 52

70.00 15 27 40

80,0D 17 26 4

40.00 IR 14 16

I00.00 20 ? 56

110.00 20 27 6

DIFFERENTIAL CC_RECTION$

TDE -,2491 TRA -,5053 TC3-1,2811 DAU .2415

ROE -.3632 RRA .0857 RC5 -,6052 FAU .23466

FD[ ".6641 FRA -,1827 FC'I5.984R BRP 1855

BDE .457D BRA ,9125 9C3 1.4159 FSP lET4

DISTANCE 377,536 EARTH TO MARS

LOL 262.31 VL 32.037 GAL 4.56 AZL 90.9? HCA 120.21 )HA 164.20 ECC .IRI77 INC .9657 Vl 29.312

LOP 22.53 VP 25.000 GAP 6.70 AZP 89.51 TAL 29.02 TAP 149.24 RCA 148,87 APO I19,52 V2 25.83l

GP -6.48 ZAL 48,32 ZAP 109.06 ITS 182.71 ZAE 151.35 IT[ 196.45 ZAC 92.59 ETC 276.30 LVI -6.11

DLA -26.07 RAL 515.07 RAD 6639.4 VEL 11.524 PTH 6.57 VHP 5.149 DPA -27.15 RAP 517.41 ECC 1,2096

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ2 LONG

2494.88 -7,14 66,20 168,21 15T,17 15 19 16 1494.9 11.13 50.42

2297.38 -2.22 53,I5 172.92 150.25 14 30 10 1297.6 13.75 35.01

2015.92 2.96 54.25 176.83 124.04 16 1 16 1015.9 16,43 14,C7

1648.46 7,76 9.29 179.80 118.92 17 52 31 648.5 18.96 347.51

1296.26 ID.I3 $44.65 ISI,07 116.54 19 55 53 296.3 20.62 322,19

1122.95 7.76 350.$6 179.80 116.92 20 26 59 122.9 18,R6 309.66

1062.74 2.95 525,13 176.85 124.04 20 44 49 62,7 16.49 302,96

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1345.0 )DR 767.1 SG3 992.2 ST 24.2 SR 39.9 86 19.5

RRT .4868 RRF .8499 RTF .?291 CRT .7636 CR8 -.9637 CST -.6323

SGB 1549.2 R25 ,2166 RI3 .7738 LSA 41.8 MSA ll.S $SA 3,1

3GI 1411.3 SG2 639.1 THA 19,T1 ELI 37.2 EL2 12.5 ALF 33.70

LAUNCH DATE JUN 14 19?1

HELICH:ENTRIC COMIC

RL 151.94 LAL ,DO

RP 212.?2 LAP ",80

RC 133,312 64. -6.46

PLANETOCENTRIC CONIC

C3 12.596 VNL 5.549

LNCH AZNTH LNCN TIME

50.00 I! 37 13

6D.DO 15 50 49

?0.00 15 25 3R

80.00 17 21 E5

9D.OD J9 9 7

IOD.00 20 4 19

110.00 20 25 $

FLIGHT TIME 164,00 ARRIVAL DATE NOV 29 1971

DISTANCE 581.738 EARTH TO MARS

LOL 262.51 VL 32.034 GAL 4,31 AZL 90.94 HCA 121.41 )HA 184.15 ECC ,19125 INC ,9570 Vl 2R,32E

LOP 25.?5 VP 32.956 GAP 8.30 AZP 89,51 TAL 28,79 TAP |50,21 RCA 148.93 APO 219.37 V2 26.799

GP -8.68 ZAL 48.56 ZAP 10?.06 ITS 182.41 ZAE 149,37 ETE 195.60 ZAC 92.28 ET¢ 276.12 LVi -?,69

DLA -25.78 RAL 515.51RAD 6659.4 VEL !1,51R PTH 6.37 VHP 5,111DPA -27.97 RAP 316.61ECC 1.2073

L-I TIME INJ LAT [NJ LONG INJ RT A)¢ INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2498,86 -1.54 66.57 168.68 137.14 15 IS 32 1498.9 11.04 50.99

2303,16 -2,47 55,41 172.95 130.64 14 29 12 1303,2 13.52 35.24

2024.31 2.64 54.8T IT8,82 124.06 I5 59 13 1024.3 I6,16 14.55

1662,00 7.52 10.03 179.69 119.03 |T 49 7 S62.0 16.59 346.35

1314.99 9,59 545.7! 180,91 !16.73 19 51 1 314.? 19.?0 323.32

1136,47 7.52 531,41 179,69 119.03 20 23 13 136,5 18,59 309.72

1071,13 2.i4 525,5R 176.82 124,06 EO 42 57 71.1 16,_9 303.47

DIFFERENTIAL COqRECTION9

TD£ -.2599 TRA -.31OI TC3-1,4405 |AU .2566

ROE ",3179 RRA ,0938 RC3 -,6365 FAU .139T2

FOE -.ODOR FRA -.1958 FC-IIo4TS8 15P t848

6DE ,4S76 IRA .3173 8C3 t,963! FiR 1720

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT |438.0 8GR 77S.E SG3 lOtT./ ST 25.0 9R 30.6 |3 19.1

RRT .lEO6 RRF .99?9 RTF ._RS CRT .79|8 CR9 -,9948 Cl! -,8391

ill 1533.6 RE3 ,COl2 R15 .?lTT LSA 41,1 MSA 12.4 IRA 3.i

8St t308.5 802 431.8 THA Ii,18 ELI 37.9 ELE 12.5 4LF 92,13

LAUNCN DATE JUN 14 1911 FLIGHT TIN[ 185,00 ARRIVAL DATE NOV t? 1971

MELIOC[MTRI¢ CONIC

RL 191.94 LAL ,OO

RP 213,01 LAP ",71

R¢ 158,645 6L -R,E4

PLANETO¢ENTRI¢ CONIC

C3 12.459 VHL S.530

LNCH A2MTN LNCM TIME

90,00 12 56 46

60.00 15 46 49

?O,DO 18 23 37

80.00 IT 17 48

90,D0 1i 4 4

100.00 20 D 39

110.00 IO E3 4

DIFFERENTIAL C_RRECTi_4$

TDE ".26?9 TRA -.914R T65"1o6229 6AU ,1627

RDE -.3?15 RRA ,0860 RC3 ",6?54 FAU .24411

FDE -.8305 FRA -.1418 FE-16,g61T BSP 2044

BDE .4560 6RA .6221 BC5 1,7570 FSP 1?64

OISTANC[ 365.941 EARTH TO MAR1

LOL tiE,It VL I1,DII GAL 4,4t AZL 90.91 HCA I12,61 6MA 114.11 [¢C ,19080 IM¢ .9071 Vl 21o321

LOP t4,gt VP tE,91D RAP 6,51 AZP $9,91 TAL 28,54 TAP 1|1,15 RCA 140,9| APO 219,24 VE 11,766

GP -9.88 ZAL 45.67 ZAP I05,09 IT5 182.11 ZAE 14T.4/ (T£ 194.64 ZAC R2,tT E?C 175.94 LYE -T.26

DLA -25,49 RAL 315oS8 MAD 6659,5 VEL 11.512 PTH S,56 VHP 3,D77 DPA -2?.99 RAP 319.62 [CC 1.2D90

L-I TIM( INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1503,25 -T.SI 66.38 168.57 137.12 13 |8 50 1§03.2 10.82 50.?8

2309,16 -2.75 53.70 IT2.99 130.22 14 28 14 1309.2 13.27 35.99

2053,16 2.31 55.14 I76.SI 124.06 IS 5T 30 1053.2 15.85 IS.05

1675,91 E.66 10.62 179.6| 119.13 37 45 42 6TS,g 16.21 34g.21

1335,05 9.02 346,?? 150,?D 116.92 Ig 26 l? 533.! 16.33 324.48

1150.38 1.86 $52.|9 179.63 119.13 20 19 48 ]50.4 _8.2! 3]D.57

107'9.96 !.51 524,05 176,81 124.09 20 41 4 80.0 15,65 303.97

MID-CONR6E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1555.g 6DR 763,5 SG5 1041.5 ST 25.9 SR 50.E SS 14.6

RRT .551T RRF .6549 RTF ,?855 CRT .TgS5 CR8 -.6636 CST ".8576

SGB 1724.1 R23 .19T1 RI5 .8180 LSA 41.g MSA 12.6 8SA 3,7

SGI 160T.D $62 924.4 THA 18o63 EL! 3T.8 ELI 12.S ALF 30.98

1912



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 14 1Ill

HELIOCENTRIC CONIC

RL I$S.94 LAL .DO

RP 213.31 LAP -.T3

RC 13f. SSl GL -8,01

PLANETOCENTRI¢ CONIC

¢3 tt.52D VHL 3,SlI

LNCH AZMTH LNCH fINE

5O.OO 12 3D 20

60.00 13 48 41

TO.DO 15 !1 34

DO.DO if 14 7

go.DO tO 59 9

100.00 Ig S0 SD

110.00 20 21 O

FLIGHT TIN_ IRe.D0 ARRIVAL DATE NOV tO loft

OIRTARCE |lO.141

4,4E AZL 90.R$ HCA IE),80 8MA

EARTH TO NARR

Ie4.1O ECC o19040 INC .8??R VI 2R.$I8

V2 25. Y32

LV! -e.8t

LOt. tit.)t VL 8t.D3I 6AL

LOP tO,It VP 88.878 GAP 6.12 AZP 89,51 TAL 88.88 TAP Ill,OR RCA 149.04 APO 819.15

6P -g.08 ZAL 49.1T ZAP t03,lO ITS 181,8! ZAE 145,44 ETE |R4.14 ZAC RE,DO (TC 275.76

DLA -El. IS RAL 318.ii RAD RR39.2 VEL St.lOT PTH R.85 VHP 3.04T DPA "80.41 _AP 315.02 ECC 1.2020

L-I TIN£ INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT IHJ 2 LONG

250f.98 -7.80 66.76 |RR.48 13T.O9 13 ID 8 lSOl.O 10.59 50.99

2515.57 -3.01 S4,0t 173.06 150.21 14 27 li 1315.8 12.99 38.92

2042.49 t.9S 3S.62 176.82 124.10 15 5S 31 1042.5 15.53 18.58

1690.20 6.38 12.62 179.56 119.23 17 42 18 690.2 17.$1 850.08

1351.49 8.45 34?.82 180.6T 117.09 19 21 40 351.5 18.88 325.84

11t4.67 6.36 832,96 179.56 119.23 20 16 24 164.7 17.81 311,45

1089.31 I.g5 324.54 176.82 124.10 28 39 10 89.3 15.55 304.50

DIFFERENTIAL CCRRECTION8

TOE -.2796 TRA -.SIR3 TCS-I.SD4Q BAU .3194

RD[ -.3692 IRA .0864 RC3 -.7079 F4U .248|3

FOE -.8078 FRA -.1156 FC-17.4272 BSP 2251

ROE .4582 IRA .5265 BC3 1.9378 FOP 1804

HID-COURSE EXECUTION ACCURACY OR61T DETERMINATION ACCURACY

8GT 1638.7 8DR 791.6 8G3 1063.5 6T 26.7 8R 29.9 S6 18.0

RRT .5804 RRF .TOLD RTF .8076 CRT .8046 CR| -.9622 C6T -.6582

$G8 1818.g R23 .1895 R13 .8355 LRA 41.9 NSA 12.6 SSA 3.8

8G1 tT12.1 802 I17.O THA 18.09 EL1 38.1 EL2 12.4 ALF 49.08

LAUNCH DATE JUN 14 lgYl FLIGHT TIME 170.DO ARRIVAL DATE DEC 1 1971

HELIOCENTRIC CONIC

RL 151.94 LAL .00 L(X. 262.31VL

RP 213.91 LAP -.69 LOP 27.31 VP

RC 140.356 _ -?.77 GP -9.28 ZAL

PLANETOCENTRIC CONIC

C3 12.197 VHL 3.492

LNCH AZHTH LNCH TIHE

50.00 12 35 55

GO.GO 13 47 36

?O.OD 15 19 29

90.00 17 10 29

90.00 18 54 19

100.00 19 53 21

110.00 20 18 55

DIFFERENTIAL CCRRECTIONI

TOE -.2846 TRA -.5234 TC3-1,Dglo BAU .3465

RDE -.358T RRA .0869 RC5 -.7425 FAU .25167

FDE -.7800 FRA -.0875 FC-17.8634 6SP 246?

BD[ .4579 DRA .5305 BC3 2.1250 FIP 1839

DISTANCE 394.352 EARTH TO MAR8

32.031 GAL 4.37 AZL 90.85 HCA 124.99 8NA 184.09 ECC .19006 INC .8471 Vl 29.322

22.840 GAP 5.93 kip 89.51 TAL 27.99 TAP 152.96 RCA 149.10 APO 219.08 V2 25.99?

49.50 ZAP 101.14 ITS 181.49 ZAE 143.47 ETE 1g3.49 ZAC gl.g4 ETC 275.58 LVI -6.39

DLA -24.83 RAL 316.17 RAD R639.2 VEL 11.501PTH 6.55 YHP 3.020 DPA -28.82 RAP 314.24 ECC 1.2007

L-i TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO COT TIN INJ 2 LAT INJ 2 LONG

2513.09 -8.05 66.98 168.61 157.05 13 If 48 1513.1 10.33 51.21

2322.42 "3.31 54.34 173.15 130.19 14 26 19 1322.4 12.70 36.26

2052.29 1.58 36.13 176.85 124.12 15 53 41 1052.3 15.18 16.13

1704.86 5.8g 12.43 17J.52 119.32 17 58 54 704.9 17.39 350.07

1370.02 7.87 348.88 180.5g 117,25 19 17 9 370.0 18.41 326.60

1179.33 5.69 333.80 179.52 119.32 20 13 1 179.3 17.39 312.34

1099.18 1.56 325.05 176.85 124.12 20 3? 14 99.1 15.19 305.05

NID-CC4JRIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1745.6 8GR 800.0 SG3 1083.8 6T 27.4 8R 29.5 88 17.4

RRT .6068 RRF .7174 RTF .8266 CRT .809T CR8 -.9603 COT -.6570

808 1920.2 R23 .1829 RI3 .8506 LSA 41.9 NSA 12.6 88A 3.6

8Gl 1820.8 SG2 609.6 THA 17.57 ELI 38.3 EL2 12.4 ALF 4?.04

LAUNCH DATE JUN 14 1971

HELIOCENTRIC CCNIC

RL 151.94 LAL .DO

RP 213.92 LAP -.66

RC 142.739 GL -7.52

PLANETOCENTRIC CONIC

C3 12.071 VHL 3.474

LNCH AZNTH LNCN TIN[

SO.GO 12 35 29

90.00 13 46 31

TO.DO 15 17 22

80.00 17 6 51

90.00 18 49 33

lOO.OO 19 49 43

110.00 20 10 40

FLIGHT TIH[ 172.00 ARRIVAL DATE DEC 3 1971

DISTANCE 398.559 EARTH TO NAR8

LOL 262.31 VL $2.032 GAL 4.32 AZL 90.82 HCA 126.18 8HA 184.11 ECC .18977 IHC .8157 Vl 29.322

LOP 28.49 VP 22.802 GAP 5.?5 AZP 89.52 TAL 27.69 TAP 153.87 RCA 149.17 APO 219.04 V2 25.892

GP -9.48 ZAL 49.85 ZAP 99,21 ITS 181.17 ZA[ 141.50 ETE 192.80 ZAC 91.82 ETC 275.40 LVI -5,96

DLA -24,48 RAL 31R.49 RAO 8639.1 VEL 11,49R PTH R.54 VHP 2.99? DPA -29.22 tAP 313.46 ECC 1.1987

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT |NJ 2 LONG

2518,58 -8.52 67.21 168.70 137.02 13 17 28 1518.8 10.06 51.45

2329.70 -3.63 54.69 173.25 130.16 14 25 20 1529.7 12.39 36.63

2062.55 1.18 36.67 176.g0 124.i4 15 51 45 1062.6 14.82 18.71

1719.90 s.3g 13.27 179.51 119.41 17 35 31 71g,g 15.95 351.88

1388.69 7.29 349.94 180.54 117.40 lg 12 42 388.7 17.94 327.9?

1194.38 5.39 $34,13 lYg. Sl 118.41 20 8 38 194.4 16.98 313.25

1109.3? 1.18 325,59 171.90 124.14 20 35 18 109.4 14,82 305.83

DIFFERENT IAL CCRRECTION8

TOE -.2913 TRA -.3209 TC3-2,18|8 6AU .3740

RDE -.3328 RRA .881| RC3 ",7782 FAU .25504

FOE -.?S4f FRA -.0045 FC-18.2824 |RP 2RRI

ODE .4572 6RA .5340 BC3 2.3174 FSP |8R3

NID-COUR3E EXECUTIQN ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1855.6 8DR 009.2 8G3 1103.5 ST 20.1 3R 29.2 35 10.8

NIT .|SIT flRF .7338 RTF ._.35 CRT .815| CR3 ".0582 C|! -.0390

8GB E024.3 R23 .I?RT R15 .OR43 LRA 41.8 MSA 12.R 884 3.8

SGt 1932.7 302 602,3 THA 17,12 ELl 38.S [L2 12.3 ALP 48.33

LAUNCH DATE JUN 14 tRTI PLIGHT TIME 174,00 ARRIVAL DATE DEC 5 lJ?l

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 214.24 LAP ".62

RC 145.138 6L -?.26

PLANETOCENTR1C CONIC

C3 11.948 VHL 3.437

LNCH A2NTH LNCH TIME

SO.DO 12 35 4

SO.DO 13 45 24

fO.OO 15 15 14

80.00 If 3 13

90.00 18 44 52

lOO,OO 19 46 5

110.00 80 14 40

DIFFERENTIAL CORRECTIONS

TDE -.2971 TRA -.5293 TC3-2.3?61 8AU .4DIR

ROE -.3452 RRA .DIED RC3 -.liD! FAU .25853

FOE ".7389 FRA -.0519 FC-18.7335 68P 2923

ROE .4562 IRA .5364 BC3 2.5143 FOP 1865

DISTANCE 402.TRR EARTH TO MARl

LOL 262.31 VL 32,033 6AL 4.27 AZL 90.78 HCA 127.36 8NA |84.13 [CC .15933 INC .?832 Vl 29.322

LOP 29.6f VP R2.fR4 GAP So58 AZP 89.52 TAL 2?.38 TAP 154.74 RCA 149.23 APO 219.03 V2 25.127

GP -g.68 ZAL SD,22 ZAP g?,2g ETS 180,85 ZA[ 139.55 ETE I02,32 ZAC 01,69 ETC 275.23 LVl -S.S4

DLA -24.11 RAL 316,83 RAD RR39.0 VEL 11.480 PTH 6.54 VHP 2,R77 OPA -29,81 RAP 3|2.T0 ECC 1.1901

L-I TIME IHJ LAT INJ LONG INJ RT AIC |NJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

2524.4? -8,62 If.41 168.93 136,98 13 17 8 1524.3 9.77 51.70

233?.41 -3,gT 55,06 173,37 138.14 14 24 21 1337,4 12.07 3?.08

2078.30 .77 37.23 176.97 124,15 15 49 4? ID73.3 14.44 17,31

1735.33 4.88 14.12 17g,51 !19.49 I? 32 9 ?35.3 16.$2 352.01

1407.51 6,?0 351.0t 180,51 11?,54 Ig 8 19 407.5 17.45 329.13

1209.80 4.88 335.49 17g.51 11g.49 20 6 15 209.8 16.52 314.18

1120,11 .?f 326.15 1?6.97 124.15 20 33 20 120.1 14,44 308.23

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 1967.0 SGR 820.1 8G3 1123.9 8T 28.8 8R 28,8 88 16.5

RRT .6360 RRF ,?493 RTF ,8592 CRT .8176 CR8 -.g564 CDT -.8564

SGB 2131.1 R23 .1702 R13 .87?4 LSA 41.8 NIA 12.S $SA 3.g

SGI 2046.4 SG2 5g4.g THA 16,76 ELI 38.? EL2 12.3 ALF 45.28
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 14 19TI

HELIO¢ENTAIC CONIC

RL ISt,D4 LAL ,DO

_P 214,S5 LAP "o39

RC 14Y.53§ GL -D.90

PLAMETO¢ENTNIC CONIC

C3 11.82T VHL 3.439

LHCH A?HTH LNCH TIME

50.00 12 34 3g

60.00 13 44 16

TO.DO 15 13 4

6D.OO 16 sg 33

90.00 18 40 13

100.00 19 42 27

110.00 20 12 30

FLIGNT TIME ITS,DO ARmlVAL DATE DEC T 19?1

DIITANC[ 400.071 EARTH TO NAIl

L_. tit,3t VL It.D31 GAL 4.t1A|L |O.?S MCA ||l.ll 8NAIIA.IT [CC .18933 INC .Till Vt tO,lit

LOP 30,8S VP 82,T27 GAP S.4O AZP 89.53 TAL 27,04 TAP ISi. SI RCA 149,30 APO t|9,04 V2 21.191

DP -9,li ZAL SO,S2 ZAP D5,41 [TO 180,52 ZA[ 13T,Gl ET[ |ll,T7 ZkC 91.59 [TC 275,06 LVI -$,12

DLA -23.T3 AAL $1T,18 RAD DD3D,O VEL !1,485 PTH I,S3 VHP 2,960 DPA -30.00 RAP 3It,ST ECC I,tD4D

L-! TIME INJ LAT |NJ LONG |HI RT ASC INJ AZNTH INJ TIME PO CIT TIM IMJ 2 LAT |NJ 2 LONG

2530,79 -8,93 I?,T3 169.12 136,93 13 19 49 1530.8 9,41 51,97

2345,59 -4.33 55.45 173,52 130.11 14 23 22 1345,6 11.72 37.43

2004.54 ,34 37,82 177.06 124.15 15 47 48 1084.3 14.05 IY.94

1751.18 4,34 14.99 179.54 119.57 IT 28 46 TSI.2 16,06 $33.76

1426.37 6.10 352.08 180.50 117.67 19 4 0 426.6 16.94 330.30

1225,65 4,34 330.36 179,54 119,57 20 2 52 225.6 16.06 31J,13

1131.36 .34 326.TS 177.06 124.15 20 31 21 131.4 14.05 $D6.06

OLF_ERENTIAL CORRECTIONS

70_ -.3054 TRA -.5347 TC3-2.3921BAU ,4310

ROE -.3395 RRA .0900 RC3 -,8439 FAU ,25879

FOE -.6578 FRA .0261 FC-18.9431 BSP 3134

BOG .4546 6RA ,5422 9C3 2.7260 FSP I933

MID-COURSE EXECUTION ACCURACY CRB1T DETERMINATION ACCURACY

8ST 2093.9 $GR 823.8 $93 1129.? GT 29.4 8R 28.2 S8 t4.9

RRT .6730 RRF .T600 RTF .9671 CRT .9196 CRS -.0492 COT -.$379

SOB 2230.1 R23 .1706 RI3 .8830 LSA 41.3 NSA 12.G $SA 4.0

SG1 2172,! $92 587,3 THA 16.03 ELI 38.9 EL2 I2.2 ALF 43=45

LAUNCH DATE JUN 14 1971 FLIGHT TIN_ 178.00 ARRIVAL DATE DEC 9 1|T1

HELIOCENTRIC CONIC DZ8TANC[ 411.179 EARTH TO HAAS

RL 151.94 LAL .GO LOL 282,31 VL 32.039 GAL 4,16 AZL 90.72 HCA 129.76 DMA 184,22 ECC .18918 INC .T155 VI 29.$22

RP 214.88 LAP -.55 LOP 32.03 VP 22.690 GAP 3,23 AZP 89.54 TAL 26,70 TAP 156,42 RCA 149.37 APO 219.07 V2 25.554

RC 149.988 GL -6,70 GP -10.09 ZAL 51.03 ZAP 93.55 ETS 180.19 ZAE 133.68 [TO 191.27 ZAC 91.42 ETC 274.90 LVI -4.TO

PLANETOCENTRIC CONIC

C3 11.710 VHL 3.422 DLA -23,32 RAL 317.38 RAD 6638.9 VEL 11.480 PTH 6,53 VMP 2.947 DPA -30,38 RAP 311.25 ECC 1.162T

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIHE PO COT TIN INJ 2 LAT [NJ 2 LONG

50.00 12 34 12 2537.46 -9,26 68.02 169.33 136.88 13 16 30 1537.5 9.12 5Z,26

60.00 13 43 6 2354.22 -4.71 55.86 173.68 130.07 14 22 21 1354.2 11.35 37.85

?O.OO 15 10 51 2096.27 -.10 38.43 177,16 124,15 15 43 47 1096.3 13.63 18.59

80.00 16 55 55 1T67.42 3.80 15.88 179.59 119.64 17 25 23 767.4 t5.58 354,73

9O.OO 18 $5 37 1445.86 5.49 333.1T 180.52 117.79 18 39 43 443.9 16.43 331.46

100.00 19 38 47 1241.89 3,80 337.26 179,39 !19,64 19 39 29 241.9 15.58 316.10

liD.DO 20 tO 17 1143.09 -.10 327.35 177.16 124.15 20 29 20 143.1 13.63 3OT.Jt

DIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION AccuRACY

TDE -,3103 TRA -,5377 TC3-2,0026 BAU °4398 8GT 2215.9 8GR 831.S 893 1140.8

ODE -.3285 RRA .09|3 RC3 -,0778 FAU ,66018 ROT .9919 RRF ,7730 RTF ,87?0

FDE -.6089 FRA .0660 FC-19.2340 BOP 3360 8GB 2366.8 R23 ,1680 R13 ,8910

BOG ,4522 BRA ,5454 DC3 2,936T FOP 1954 SOl 2294.7 892 579.8 TNA 15,56

LAUNCH DATE JUN 14 1971 FLIGHT TIN[ 180.00

HELIOCENTRIC CONIC DISTANCE 415.383

RL 151.94 LAL .DO LOL 262,31 VL 32,042 GAL 4.10 AZL 90.68 HCA 130.89 SMA

RP 215.21 LAP ",31 LOP 33.20 VP 22.633 GAP S.O8 AZP 89.33 TAL 26.34 TAP

RC 152.458 C_. -S,40 GP -|0,29 ZAL 51.47 ZAP 91,72 ET3 179,84 ZAE 133.78 ETE

PLANETOCENTSIC CONIC

C3 _1.596 VHL 3.405 DLA -22,90 RAL 317.94 RAD 9830.9 VEL |1,475 PTM 6.32 VHP

LNCH A2NTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

SO.OD 12 33 46 2344.38 -9.62 68.33 169.55 136.83 13 16 10

80.OO t3 41 55 2385.33 -S.11 58.30 173,83 130.03 14 21 18

TO.DO 15 S 35 2108.51 -,57 59,07 1??.28 124,13 15 43 44

SO.OD 16 52 |5 IYS4,ID 8.24 16,81 ITO.S8 119.79 17 21 59

90.GO 18 31 3 1465.42 4.87 S54,2? 180.$6 1|7.89 IS SS 28

tOO.DO 19 35 7 1258,57 3,24 338.18 179.66 liD.70 19 36 5

110.00 20 8 2 It35,33 -.57 327,98 177.28 124.15 20 27 17

C_BIT DETERMINATION ACCURACY

IT 30.0 JR 27.7 SO 15.9

CAT .8211 CA8 -.9424 COT -,$256

LSA 41.0 NSA |2.3 SSA 4.1

ELI 38,9 [LE 12.2 ALF 42.18

ARRIVAL DATE DEC 11 19?1

EARTH TO MARS

184,28 ECC .18907 [NC .6801Vl 29.328

15T,23 RCA 149,43 APO 219.12 v2 2J. JtO

190,79 ZAC 91.28 ETC 274,74 L¥I -4.29

2,J33 DPA -30.75 RAP 3tO.JR ECC 1.1808

PO COT TIM INJ 2 LAT INJ E LONG

1544.6 8.77 52.5?

1363.3 10.96 30.31

!108.5 13.19 19.27

784.1 15.08 355.72

405.4 Is.go $32.6?

258.6 IS.OR 317.08

155.3 13.19 300.19

DIFFERENTIAL COIEECTiOkl8 MID-COURSE EXECUTION ACCURACY

TOE -.3|40 TRA -,3400 TC]-3,OtT9 IAU .488? SOT 2158.9 SGR 839.? SO3 1150.8

ROE -.3ROT RRA .DOt? RC3 -.J115 FAU .|ill3 ROT .YOtS RRF .rOSS RTF ._,54

rOE -.Jilt FAA ,1113 FCoII,4iS8 lip 3609 lOB 2418.0 R23 .1iG3 HI3 .SS?t

ODE ,448l IRA .S4Y8 IC3 S.lSt2 FIP 19?4 8St 2419,2 802 ST2,5 THA IS,IS

OABIT DETERMINATION ACCURACY

iT 30.4 DR E?,I O| 12.9

CRT ,12lr CRI ",Jill Clr "*8OYl

LIA 40,7 MDA 12.5 iIA 4,2

EL! $8.g EL2 |2.1 ALF 40.OR

LAUNCH DATE JUN 14 1971 FLIGHT TIME |1|o00 ARRIVAL DATE DEC |3 IRYI

OXDTANC[ A|t,Sll EARTH TO NARIN[LIO¢ENTAI¢ CONIC

RL Ijl,94 LAL ,00 LOL 202,31 VL 32,041 &AL 4,05 AZL 90.|4 HCA 132,00 IRA I04,51 2CC .11000 INC ,9431 VI tl,311

RP tlJ,54 LAP ",48 LOP 34,37 VP 22.111 GAP 4,90 AZP 8G,S? TAL 25,9? TAP 158,01 RCA 149.S0 APO !1J.18 Vt !S.400

S¢ 134.S04 GL -6.05 GP -10,30 ZAL 51,92 ZAP 88°92 ETS 1T9,49 ZAE |31.89 [T[ 190,53 ZAC 81,14 ETC 2?4.30 LVl -3.91

PLAMETOCEHTRI¢ CONIC

C3 11,454 VHL 3,311 OLA -!!.45 RAL 3|1,34 RAD IG31,1 V[L |1,470 PTH I,Sl VHP 2,92? DPA -31.11 RAP 309,18 (¢C 1.19RD

LNCH A|NTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ADC |NJ AZMTN INJ TIME PO CIT TIN INJ 2 LAT [NJ | LONG

SO.O0 12 33 |T 2511.14 -I,$1 68.65 I69,?g 136.76 13 |S 50 IS52,1 8.30 $2.SJ

60.00 13 40 4! 23?2.92 -I.$3 SD,TI 174.05 129,90 |4 20 14 1372.0 10.55 30.?0

TO.DO 13 D 17 2121.19 -1.09 39.73 177.43 124.14 |5 41 38 tl21.3 12.73 19.9Y

SO,O0 ID 48 33 1801.21 2.$6 17.?S t79.74 118,?S l? 18 34 801,2 14.57 356.73

90.00 18 28 30 1483.29 4.23 355,39 180,61 |17.99 IR 31 15 483.3 15.35 333.8?

tO0.O0 19 31 2J 1273.69 E,D6 339.12 179.74 11g.75 19 32 40 273.T 14.J7 315.08

lt0.00 20 S 43 1168.08 -t,06 328.65 177.43 124.14 20 25 11 168,1 12.73 308.89

DIFFERENTIAL CORRECT|ORS MIO-COUR3[ EXECUTION AccuRACY CABIT DETERMINATION ACCURACY

TDE *.3187 TAA -.3410 TC3-3,2369 |AU ,S17T SOT 2466.2 $GR 94?,? SO3 !157.3 ST 30.8 8R 26.8 80 11.8

RDE -.3123 ARA .0942 RC3 -.9449 FAU .29150 ART ,7256 ARF .T9?s RTF ,8928 CRT ,$214 CR8 -.9195 CST -.7840

FDE -,5009 FRA .1559 FC-Ig.7106 BOP 3842 SOB 2607.8 R23 .1652 R13 .g039 LDA 40.3 NSA 12.S SSA 4.3

80[ ,4448 DRA .3499 BC3 3,3?20 FOP 198T $91 2545.9 SG2 565.1 THA 14.75 ELI 38.8 EL2 12.Q ALF 39.85
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUHCH OAT[ dUN 14 1IT|

HELIO¢ENTRIC CONIC

RL ISl.94 LAL .00

RP Ell,97 LAP ".44

R¢ 1S?.38S GL "5.?S

PLANETOCENTRIC CONIC

CS 11o37R VHL 5,878

LNCH AZNTH LHCH TIHE

SO.DO 12 32 48

S0.D0 13 $9 24

TO.D0 15 3 55

$0.00 16 44 49

90.00 18 21 56

tOO.DO 19 2? 41

110.00 20 3 62

FLIGHT TIN[ 104.00 ARRIVAL OATE DEC 1S 1071

DIITANCE 4|$,?It EARTH TO HAll

LQL 881,31 VL $8o05! GAL $.10 AZL tO,il HCA 133,82 8HA ID4,4t ECC ,flog? INC .ROSS VI 2R,)22

LOP 35.53 VP 2E.561 GAP 4.?4 AZP 09.59 TAL E5.RR TAP 158.el RCA 149.57 APO ElY.E? V2 25,445

GP -10,70 ZAL SE,4O ZAP 68,11 [T8 179.14 ZAE 1SO,D3 [TE IRg.IR ZAC go,g8 ETC 2T4.44 LVI -5.49

OLA -11°69 RAL $10,75 RAO 6636.7 VEL 11.486 PTM I,Rt VHP 2,921 DPA -31,47 RAP 30i,2S [CC 1.RITE

L-I TINS INJ LAT |NJ LONG IRJ RT AIC |NJ AZNTN IMJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2550,16 -10.39 69.00 !70.05 136,70 13 15 28 1560.2 7.99 S3.23

2383.02 -5.97 57,25 174,26 129.93 14 19 ? 1383.0 19.1! 39,29

2134.56 -1,57 40.48 177,58 124.12 15 39 30 1134.6 12.25 20.70

1818.81 2.08 18,72 179.85 119,79 1? 15 ? 818.8 14.03 557.76

1505.5! 3.59 55R,52 180,69 118,07 18 47 2 505,5 14.78 535,09

1293,28 2,06 540.09 IT9.85 119.79 19 49 14 283.3 14.03 319.15

1181.58 -1,5T 529.34 17T.58 124.12 20 23 3 181.4 12.25 309.9R

DIFFERENTIAL CCRRECTI_I8 MID-COURSE EXECUTION ACCURACY

TDE -.5179 TRA -,5430 TC3-3.4605 BAt) ,5489 SOT 2594.2 SGR 856.3 863 1163,4

ROE -.303T IRA .0957 RC5 -,9793 FAU ,26180 NIT ._10 RtF .8093 RTF .6992

FOE -.4437 FRA .ZOO8 FC-19,9231 88P 4080 RGB E731.6 t23 .1645 R13 ,9093

ROE ,4396 IRA .5513 8C3 3.5962 FSP 1993 SO1 2674.3 8G2 557.7 THA 14.38

LAUNCH DATE JUN 14 1971 FLIGHT TIN( 186.00

HELIOCENTRIC CONIC DISTANCE 427.995

RL 151.94 LAL .OO LOL 262.31 VL 32.05T GAL 3.93 AZL 90.5? HCA 134.$R 8HA

RP 216.21 LAP -.40 LOP 36.70 VP 22.547 GAP 4,55 AZP 89.60 TAL 25.19 TAP

RC 159.881 GL -5.41 GP -10.92 ZAL 52.89 ZAP 66.44 ETS 178.78 ZAE 128.19 ETE

PLANETOCENTRIC CONIC

C3 11.271 VHL 3,557 DLA -21.50 RAL 319,17 RAD 8636.7 gEL 11.461 PTH 6.51 VHP

LNCH AZNTN LNCH TIN( L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIRE

SO.DO 12 32 16 2568.66 -10.81 69,37 t70.32 136,62 13 15 5

60.00 13 38 5 6393.64 -6.43 57.76 174.48 129.87 14 17 58

TO.DO 15 I 30 2148.40 "2.t0 4|,15 177.76 124.10 t5 37 18

80.00 16 41 2 1836.89 t.45 19.71 I79.97 119.83 17 11 39

gO.DO 18 17 23 1526,12 2.92 357.67 180.79 118.14 18 42 49

100.00 19 23 54 1311.36 1.45 341.08 179.97 119.85 19 45 45

110.00 20 O 56 1195.22 -2.10 330,07 177.76 124.10 20 20 51

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3177 TRA -.5457 TC3"3.6866 8AU .5762 SOT 2723.2 56R 866.2 SO3 1169.5

ROE -.2955 IRA .0968 RC5-1.0154 FAU .26195 RRT ,7562 RRF .8211 RTF .9056

FD[ -.3927 FRA .2352 FC-20.1214 DIP 4522 6G6 2857.6 R23 .1655 R15 .9147

ODE .4337 IRA .$523 BC3 3.8238 FIP 1987 8G1 2804.1 5G2 550.4 THA 14.08

LAUNCH DATE JUN 14 1971 FLIGHT T|HE 18R.00

HELIOCENTRIC CONIC DISTANCE 452.195

RL 151,94 LAL .OO LOt. 262.31 VL 52.083 GAL 3.87 AZL 90.55 HCA 155.54 8NA

NP 216.59 LAP -,37 LOP 57.85 VP 22.516 GAP 4.43 AZP 89.62 TAL 24.79 TAP

RC 162.390 GL -5.04 GP -11.13 ZAL 53.40 ZAP 84.76 ETS 178.42 ZAE 126.38 ETE

PLANETOCENTRIC CONIC

C3 11.168 VHL 5.542 DLA -20.90 RAL 319.G! MAD $658.8 V[L 11.457 PTH 6.51 VHP

LNCN AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME

SO.DO 12 31 42 2577.65 -11.26 69.76 170.61 136.54 13 14 40

SO.OO 13 36 42 2404.82 -6.92 58.31 174.73 12g.o0 14 16 47

70.00 14 59 0 2162.84 -E.65 41,90 177.95 124,06 15 55 3

80.00 16 $7 13 1955.50 .82 20.73 IRO, II Ilg. R5 17 8 R

9O.OO IS 12 48 1547.16 2.25 55R.85 IR0.90 118.20 18 38 35

100.00 19 20 4 1329.gT .82 342.10 180.11 119.85 19 42 14

110.00 19 SO 27 1209.66 -2.65 330.82 177.95 124.06 20 10 36

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.3192 TRA *.5438 TC3-3.9195 8AU .|055 RGT 2853.R 5GR 872.0 SOS 1166.9

ROE -.2949 IRA .0997 RCS-I.0455 FAU .26025 RRT .7680 RRF .830R RTF ._5J

FOE -.$093 FRA .5025 FC-20,1744 6RP 4569 SO8 2984.0 R23 .IR59 R13 .9173

SOS .4259 IRA .5529 6C3 4.0539 FRP 2009 SOl 2934.2 862 543.1 THA 13.69

LAUNCH DATE JUN 14 1971 FLIGHT TIME lgO.O0

HELIOCENTRIC CONIC

RL 151.94 LAL .00 LOL 262.31 VL 32.069 GAL

RP 216.91 LAP -.53 LOP 39.01 VP 22,47T GAP

DISTANCE 456.394

3.81 AZ_ g0.48 HCA 136.69 RNA 184.72 [CC .18908 INC

4.27 AZP 89.65 TAL 24.37 TAP 161.07 RCA 149.79 APO

ORBIT DETERMINATION ACCURACY

IT 3i.O 8R 25.9 88 IO,D

CRT .5202 CRS -.9002 CRT -.7S18

LSA 59.8 HSA 12.4 SSA 4,4

EL1 58.7 EL2 11.9 ALF 58.79

ARRIVAL DATE DEC 17 1971

EARTH TO MARS

184.51 [CC ,18897 INC .5664 Vl 29.322

159,58 RCA 149.65 AlSO 219.38 V2 25.405

189.48 ZAC 90.82 £TC 274.30 LVI -5.09

2.918 DPA -31.82 RAP 308.65 [CC 1.1655

PO CST TIN INJ 2 LAT INJ 2 LONG

1566.7 7.57 55.60

1393.6 9.65 39.81

1148,4 11.75 21.46

836.9 15.48 358,81

526.1 14.20 336.32

311.4 13.48 320.18

I95.2 11.75 310.38

ORBIT DETERMINATION ACCURACY

ST 31.2 SR 25.4 SS ID.D

CRT .8182 CR$ -.8766 CST -.7165

LSA 39,3 NSA 12.3 99A 4.5

ELl 58.4 EL2 11.8 ALF 37.8G

ARRIVAL DATE DEC 19 1971

EARTH TO MAR8

184.61 [CC ,18901 INC .5257 Vl 28.322

160.33 RCA 149.72 APO 219,50 V2 2S.3GG

189.08 ZAC 90.65 ETC 274.16 LVI -2,70

2,916 DPA -32.16 RAP 308.08 ECC 1°1658

PO CIT TIM INJ 2 LAT INJ 2 LONG

1577.7 7,12 53.90

1404.8 g.I? 40.36

1162.6 11.22 22,25

955.5 12.90 559,90

547.2 IS.60 337.57

330.0 12.90 321.26

209,7 11.22 $11.16

ORBIT DETERMINATION ACCURACY

ST $1.2 RR 24,9 96 6.T

CRT .8159 CRS ".8179 C|I -.4274

LIA 35.5 NSA 12.3 RSA 4.7

ELI $8.0 EL2 11.R ALF 36.79

ARRIVAL DATE DEC 21 1971

EARTH TO MARS

• 4858 Vl 29.322

219.64 V2 25,32?

RC 164.912 GL -4.69 GP -11.35 ZAL 53.94 ZAP 85.1! ETS 178.04 ZAE 124.60 ETE 18R.70 ZAC 90.48 ETC 274.04 LV| *2.32

PLANETOCENTRIC CONIC

CS 11.069 VHL 5.32? DLA -20.45 RAL 860,05 RAD 6658.6 VEL 1|,452 PTH 6.50 VHP 2,917 DPA -52.$0 RAP 307,55 ECC 1.1862

LNCH AZMTH LEICH TINS L-I TENS INJ LAT

50,00 12 51 6 2RI?.IT -11.?3

60.00 13 55 15 241R.$6 -7.43

70,00 14 56 26 2177.87 -5.22

80.00 16 35 19 1874,66 ,17

90.00 18 8 11 1568,66 1.56

100.00 19 16 11 134g.15 .17

110.00 19 55 $3 1224.69 "3.22

DIFFERENTIAL CCRRECTION$

TDE -.3127 TRA -.5433 TC3-4,14g4 6AU .6545

RDE -.2752 RRA ,1017 RC3-1o0799 FAU ,ESgOT

FDE -.2396 FRA .3523 FC-20.2629 BRP 48t3

SDE .4169 IRA .5527 6C3 4.28T5 FIP 2008

INJ LONG INJ RT AIC INJ AZMTM INJ TINS PO CIT TIN INJ 2 LAT INJ 2 LONG

70,|7 1?0.91 136,45 13 14 13 IS87.2 6.65 S4.SR

58,88 174.g8 129.73 14 IS 31 1416.6 R.66 40,95

42.69 178.15 124.02 IS 32 44 1177.9 10.67 25.06

21,78 IR0.27 11g.86 17 4 34 874.7 12.30 t,O0

.05 181,04 11R.24 18 34 20 56R.7 12.g7 335.84

343,15 180.27 119.86 19 38 40 349.1 12.30 322.37

331,61 178,15 124.02 20 16 18 224.7 10.67 311.98

CRBIT DETERMINATION ACCURACY

3T 31.1 8R 23.9 85 T.7

CRT .8087 CR$ ".738g CST -.5211

LIA 37.7 NRA 12.2 SSA 4.8

ELI 3?.4 EL2 11.7 ALF 35.88

MID-COURSE EXECUTION ACCURACY

ROT 2985,0 SGR 880.6 $G5 1166.8

RRT ,7805 RRF .8410 RTF .9129

8GB 3112.2 R23 .1672 R13 .9207

3G1 3065.7 SG2 536.0 THA 13.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 14 1871

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 217.68 LAP -.30

RC 187.448 GL -4_S

PLANETO4_ENTMIC CON|C

C3 10.972 VNL 3.312

LNCH AZMTH LNCH TIME

50.OO 12 30 26

60.00 13 33 43

?D.O0 14 33 47

80.00 16 29 22

90.00 18 3 31

100.00 19 12 14

|10.00 19 53 14

FLIGHT TIN( 192,00 ARRIVAL DATE DEC 2S IOTI

DISTANCE 440,59l EARTH YO MARl

L04. 268,31 VL 32,0?9 GAL 3,75 AZL 90.44 HCA t37.84 SMA 184.83 [CC .18918 INC .4385 Vl lD.S2l

LOP 40.16 VP 22,443 GAP 4.12 AZP 09.67 TAL 23.85 TAP 191,79 RCA 141.86 APO 219.80 VE 2S.Ell

GP -11,58 ZAL 54.49 ZAP $1,$1 ETS 177.66 ZAE 122.94 ETE 188,33 ZAC 90,29 [TC 2?3.92 LVI "1.9S

DLA "19.89 RAL 320.50 RAO $638.5 VEL 11.448 PTH 6.50 VHP 2,920 OPA "32.83 RAP SO7.OS ECC 1.1806

L-1 TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZNTN |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2597.22 "12.22 70.61 !71.23 136.35 13 13 43 1597.2 6. t4 84.01

2428.90 "?.97 59,48 175.25 129.64 14 14 12 1428.9 6.13 41.$4

2193.53 -3.82 43.51 178.37 123.97 15 30 21 1193.5 ID.09 23.91

1894.41 -.50 22.8? 100.44 119,85 17 0 56 894.4 11.88 2.14

15g0.67 .85 1.28 181.19 118.27 18 30 2 590.7 12.33 840.14

1368.80 -.SO 344.24 180,44 119.85 19 35 3 368,9 11.61 323.51

1240.35 -3.82 332.43 178.37 123.97 20 13 54 240.4 lO.O9 312.83

DIFFERENT IAL CCRRECTION8

TOE --.3078 TRA -,5423 TC3-4.3847 BAU .6637

RD( -.265T RRA .1034 RC3-1.1132 FAU .25783

FOE -.1758 FRA .3948 FC-20,3431 688 5052

BDE .4066 DRA .55_1BC3 4.5243 FSP 1995

LAUt_CH DATE JUN 14 19?1

HELIOCENTRIC CONIC

RL 151.94 LAL .OO LOL 282.31 VL 32.093 GAL

_P 217,61 LAP -.26 LOP 41.30 VP 22.409 GAP

RC 169.992 GL -3.83 GP -11.81ZAL 35,06 ZAP

PLANETOCENTRZC CONIC

C3 10.879 VHL 3.299

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3117.1 8GR 990.6 $63 1166.4 ST 30.8 $R 23.2 88 8.9

RRT .7929 RRF .8513 RTF .g169 CRT .8025 CRS -.6310 CRY -.3883

SGB 3241.9 823 .1684 813 .9241 LSA 37.0 MSA 12.1 88A 5.0

SGI 3198.4 SG2 528.9 THA t3.13 _Ll 36_B EL2 11,6 ALF 35.02

FLIGHT TIME lg4.OO

DISTANCE 444.786

3.68 AZL 90.39 HCA 138.99 8NA

3.97 AZP 89.70 TAL 23.51 TAP

79.95 ET8 177.28 ZAE 121.12 ETE

LNCH AZNTH LNCH TIME L-! TIME INJ LAT

SO.OO 12 29 43 2607.83 -12.74

80.00 13 32 ? 2441.87 -8,53

70.00 14 51 3 2209.86 -4.44

80.00 16 25 20 1914.78 -1.19

9O.OO 17 58 48 1613.25 .12

100.00 19 8 12 1389.25 -1,_9

110.00 19 50 29 1256.68 -4.44

DIFFERENTIAL CC_RECTION$

TOE -.3006 TRA -.3404 TC3-4.6217 BAt) .6927

ROE -.2550 RRA .!060 RC3-1.1485 FAU .23565

FD[ -.0947 FRA .4519 FC'20.3438 BSP 3298

BOE .3941 BRA .3507 BC3 4.7823 FSP 1995

LAUNCH DATE JUN 14 1971

HELIOCENTRIC CONIC

ARRIVAL DATE DEC 25 1971

EARTH TO MARS

184.95 ECC .18932 INC .3937 Vl 29.322

162.50 RCA 149.94 APO 219.96 V2 25.249

187.97 ZAC 90.09 ETC 273.81LVI -1.37

DLA -19.30 RAL 320.96 RAD 6638.5 VEL 11.444 PTH 6.49 VHP 2,925 DPA -33.16 RAP 306.60 ECC 1.1790

INJ LONG INJ RT AIC INJ AZHTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

71.08 171,56 136.24 13 IS 10 1607.9 5.61 85.26

60,11 175.54 129.54 14 12 49 1441,9 7.56 42.17

44.37 178.61 123.g0 13 27 53 1209.9 g.4g 24.79

23.99 180.63 119.84 16 57 14 914.8 11.04 3.31

2.54 181.36 118.28 18 25 41 613.2 11.66 341.46

343.35 180.63 119.84 19 31 21 389.3 11.04 324.67

333.28 178.61 123.90 20 11 26 256.7 9.49 313.70

NID-COURSE EXECUTION AcCuRACY OR6IT DETERMINATION ACCURACY

$GT 3249.2 SGR 899.0 SG3 1161.8 6T 30,4 SR 22.4 8S 6.3

RRT .8033 RRF .8603 RTF .9193 CRT .7933 CR8 -.4307 CST ".1582

8GB 3371.3 823 .1714 813 .9262 LSA 38.0 MSA 12.0 ISA 3.2

SG1 3330.6 862 522.1 THA 12.86 EL1 36.0 EL2 11.5 ALF 34.26

FLIGHT TIME 196.00 ARRIVAL DATE DEC 27 1971

DISTANCE 448.970 EARTH TO MAR8

RL 151.94 LAL .OO LOL 212.31 VL

RP 217.97 LAP -.22 LOP 42.44 VP

RC 172.547 GL -3.30 9P -12.05 ZAL

PLANETOCENTRIC CONIC

C3 10.790 VHL 3.285

LNCH AZNTH LNCH TINE

50.00 12 28 53

IO.O0 13 30 26

70.00 14 48 12

SO.DO 18 21 12

80.00 I? 54 O

100.00 19 4 4

Zi0.0O 19 47 38

DIFF[RENTIAL CCRRECTION3

TOE -.2912 TRA -.$381 TC3-4.8593 BAU .7214

ROE -.2441 RRA .1083 RC3-1.1130 FAU .25331

FOE -.01$1 FRA .SOil FC-20,3243 888 5543

ODE .3800 BRA .3489 ECS 5.0012 FIP 1187

32.091 GAL 3,62 AZL 90.35 HCA 140.18 8HA t85.08 ECC .10948 INC .3461 Vl 29.322

22.375 GAP 3.88 AZP 89.73 TAL 23,07 TAP 193.20 RCA 150.01 APO 220.14 V2 25.201

35.65 ZAP _.43 ET$ 176.88 ZAE 119.43 ETE 187.63 ZAC 89.89 ETC 273.71 LV! -1.21

OLA -16.89 RAL 321.43 RAD 9638.4 VEL 11.440 PTH

t.'I TIME INJ LAT

2619.08 -13.30

2455.30 -9.12

222t.89 -3.01

1935.82 "1.90

1836.43 ".13

1410.28 -I.9O

i273,7i -5.08

6.49 VHP 2.932 DPA -33.4g RAP 306.19 ECC 1.1776

|NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

71.38 171.90 136.12 13 12 34 1619.1 3,03 55.73

10.78 175.84 129.43 14 11 21 1455.5 8.97 42.03

45.26 178.88 123.82 lS 25 19 1226.9 8.88 25.70

23.14 180.84 119.80 16 53 28 g35.8 10.36 4.51

3.33 18i.54 118.27 18 21 17 636.4 to.g? 342.81

346.51 _80.84 119.80 19 27 34 410.3 10.36 325.6T

334.10 178,86 123.82 20 8 52 273.7 8.66 314.82

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3380.9 $GR 906.3 $63 1158.4 IT 29.8 IR 21.5 IS 8._

RRT .|139 RRF .8897 flTF ,_20 CRY .7817 CR8 -.ITRT C8I .1030

SiS 3300,8 R23 .1743 RI3 .2284 LEA 34.2 NSA II.I $1k 5.4

SGI 3462.7 SG2 515,2 THA |2.62 ELi 34.g EL2 11,3 ALF 33.52

LAUNCH DATE JUN 14 1971 FLIGHT TIME |gO.D0 ARRIVAL DATC DEC 21 I87|

HELIOCENTRIC CONIC

RL 151.94 LAL .DO

RP 216,33 LAP -,|9

RC 175.114 GL -2.1O

PLAN[TOCENTRIC CONIC

C3 10.704 VNL 3.2?2

LNCN AZNTH LNCN TIME

50.00 12 28 3

80.00 13 28 38

TO.DO 14 45 14

SO.DO 18 16 57

90.00 1T 49 ?

|00.00 18 59 49

110.00 19 44 40

DIFFERENT IAL CCRRECTION8

TOE -.2?95 TNA -.5330 TC3-5.0980 BAU .7500

RDE -.2328 RRA .1109 RC3-1.2176 FAU .23061

FOE .0670 FRA .5534 FC-20.2701 08P 5788

DO[ .3638 6RA .5464 BC3 3.2414 FlP 1973

DISTANCE 453.168 EARTH TO MARS

LOt. 212.31 VL 32.099 6AL 3.55 AZL 90.30 HCA 141.27 SMA 188.|! ECC .1896T IMC .2980 Vl 21.322

LOP 43.39 VP 22.342 GAP 3.88 AZP 89.7T TAL 22.62 TAP 163.89 RCA 150.08 kPO 260.34 V2 2S.190

GP -12.30 ZAL 51.26 ZAP 76.93 ETS 176.48 ZAE 117.77 ETE 13T.30 ZAC 89.97 ETC 2T3.S2 LVI -.83

DLA -18.04 RAL 321.99 RAD 8638,4 VEL 11,437 PTM S.49 VHP 2.940 DPA -33.82 RAP 303.82 [CC 1.1786

L-| TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2630.96 -13.36 76.11 172.29 135.98 13 11 54 1931.0 4.45 56.23

2469.83 -9.74 91,40 176,15 129.30 14 g 4t 1469.8 8.35 43.83

2244.86 -S.78 41,20 179.13 123.72 13 22 39 1244.T 8.20 26.65

1937,38 -2.64 26.34 181.06 Ilg.75 16 49 35 957.6 9.66 5,74

1660.2t -1,40 3.16 181.TS 1|B.25 11 18 47 680.3 10.28 344.19

1432.05 -2,64 347.TD 121.06 119,75 lg 23 41 432.1 9.66 327.11

1291.48 -5.76 333.]2 179.13 123.72 20 6 12 291.5 8.20 315.57

N]O-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3312.3 8DR 918.0 $63 114g,4 8T 2g.0 SR 20.7 18 6.S

RRT .8237 RRF .1784 RTF *9241 CRT .7869 CR3 .0922 CIT .3611

8GB 3630.3 823 ,1779 R13 .g301 LIA 33.8 NIA 11.7 IIA S.6

8GI 3594.7 862 S08,6 THA 12.40 ELI 33.8 £L2 11.4 ALF 32.82
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCN 6A¥E JUN 14 1971

HELIOCEMTIIC CQNIC

RL 151.94 LAL .00

8P 216.69 LAP -.15

RC 177,690 6L -2,49

PLAN2TQ¢ENTR[C CONIC

¢5 10.621 VHL 3,236

LNCH AZMTM LNCN TIME

30.00 12 87 5

60.00 13 26 44

70.00 14 42 8

SO.DO 16 12 36

90.00 17 44 ?

100.00 18 53 26

110.00 19 41 35

FLISHT TIM_ tO0.O0 ARSiVAL DATE OEC 31 lgTI

DIIT4NCE 457.$|5 EARTH TO HAR3

LOL 862.31 VL 31.107 6AL 3.49 AZL 90.24 HCA |42.41 INk 123.33 ECC .tllee I RC .2434 Vl 29.321

LOP 44,?2 VP 22,309 GAP 3.54 AZP 89.81 TAL 22.19 TAP 164.57 RCA 150.15 APO 220.54 V2 25.129

GP -12,56 2AL 56.96 ZAP 7S,$2 [T3 176.07 ZA[ 113.14 ETE 186,97 ZAC 09.43 ETC 273,53 LVi -.48

DLA -1?.$6 2AL 322,37 RAD 6630.4 VEL [I.433 PTH 6.48

L-: TIME INJ LAT INJ LONG ZNJ RT AlE INJ AZMTH

2643,51 -14.49 72.67 [72,63 [35.83

2484,90 "1D,39 62.23 176.48 129.16

2263,22 -6.46 4?.[9 [79.41 123.91

1980.10 -3,40 27.58 181.30 [19.68

1684.63 -2,19 6.53 181,97 118.20

1454.58 -3,40 348.94 181.30 119.68

1310.04 -6.48 336.09 179.41 123.81

VMP 2,930 DPA -34.15 RAP 305.49 ECC t.1740

INJ TIME PO CST TIM INJ R LAT INJ 2 LONG

[3 11 9 1643.5 3.82 56.T9

14 8 9 1484.9 5.69 44.25

15 19 52 1263.2 ?.50 27.64

16 45 36 980.1 0.95 ?.01

18 12 12 684.9 9.50 345.60

19 [9 42 454,6 9.93 329.36

20 3 25 310.0 7.50 316.55

DIFFERENTIAL CORRECTIONS

TOE -.2660 TRA -.5312 TC3-5.3383 8AU .?787

ROE -.2214 RRA .1136 RC3-1.233? FAU .24779

FDE .1483 FRA .6051 FC-20.1978 BDP 6029

80[ .3460 BRA .5432 BC3 5.4837 FSP 1961

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 3644.7 8GR 928.9 663 1141.7 ST 28.1 69 19.7 96 7.4

RRT .8531 RRF .8871 RTF .9260 CRT .7485 CR6 .3093 CSY .5493

568 3751.2 R23 .1820 913 .9317 LSA 32.6 HSA 11.6 6SA 5.9

861 3727.5 SG2 502.4 THA 12.21 ELi 32.4 EL2 11.4 ALF 32.17

LAUNCH DATE JUN 14 1971 FLIGHT TIME 202.00

HELIOCENTRIC COLIC

RL 151.94 LAL .OO LOL 262.31 VL

RP 219.06 LAP ".11 LOP 45.83 VP

RC 180.275 GL -1.67 GP -12,83 ZAL

PLANETOCENTNIC CON|C

C3 10.543 VHL 3.247

LNCH AZNTH LNCH TINE

3D.00 12 26 2

60.00 13 24 42

70.00 14 38 54

60.00 16 8 6

90.00 17 39 0

100.00 18 SO 58

110.OO 19 38 21

DIFFER(NT|AL CCRRECTIONS

TOE -.2494 TRA -.5274 TC3-5.5791 8AU .8071

R0[ -.2093 RRA .1|61 RC3-[.2901 FAU .24467

FOE .2337 FRA .6520 FC-20.0916 8SP 6276

8D£ .3256 BRA .5400 6C3 5.7264 FSP 1946

ARRIVAL DATE JAN 2 1972

DISTANCE 461.539 EARTH TO MARS

32.116 GAL 3.42 AZL 90.19 HCA [43.$4 [HA 185.49 [CC .19013 [NC .1881 Vt 29.322

22.276 GAP 3.40 AZP 89.85 TAL 21.69 TAP 163.23 RCA 130.22 APO 220.76 V2 25.089

5?.33 ZAP 74.13 ETS 173.64 ZAE 114.33 ETE 186.66 ZAC 89.18£TC 2?5.46 LYE -.12

LAUNCH DATE JUN 14 1971

HELIOCENTRIC CCNIC

RL 151.94 LAL ,00

RP 219.43 LAP -.06

RC IS2.871 GL -1.31

PLANETOCENTRIC CON|C

C3 10.489 VHL 3.236

LNCH AZMTH LNCH TIME

50.00 12 24 52

60.00 13 22 32

?O.O0 14 33 3t

8O.O0 16 3 26

gO.Q0 17 33 43

100.00 16 46 10

110.00 IS 34 57

DLA -16.65 RAL 322.85 RAD 6638.3 VEL 11.430 PTH 6.49 VHP 2,961 DPA -34.49 RAP 305.20 ECC 1.1735

L-[ TIN( ZNJ LAT |NJ LONG INJ RT ASC INJ AZNTH [NJ TIN( PO C$T TEN [NJ 2 LAT INJ 2 LONG

2656.76 -15,14 73.26 173.02 135.66 13 10 19 1656.8 3.16 57.31

2500.75 -11.07 63.01 [76.83 129.00 14 6 23 1500.9 4.99 45.02

2262.61 -7.18 48.20 179.7[ 123.46 15 16 57 1282.6 6.77 28.67

2003.46 -4.18 28.86 [82.56 119.59 16 41 29 1003.5 6.16 8.32

1710.22 -3.00 7.95 182.21 118.13 18 7 30 710.2 6.71 347.05

1477.93 -4.18 350,23 181.56 119.59 19 13 36 477.9 8.16 329.69

1329.43 -7.18 337.12 [79.7[ 123.48 20 0 30 329.4 6.77 317.56

N[D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACT

3GT 3776.7 $GR 940.3 363 1132,6 ST 26.9 89 18.8 83 8.8

RRT .8420 RRF .6933 RTF .9276 CRT .7240 CR6 .4719 CST .6?24

SOB 3892.0 925 .1063 913 .9330 LSA 31.4 N6A 11.3 33A 6.2

3G1 3860.2 662 496.2 THA 12.04 ELI 30.8 EL2 11.3 ALF 31.52

FLIGHT TIME 204.00 ARRIVAL DATE JAN 4 1972

DISTANCE 463.720 EARTH TO MARS

LOL 262.31 VL 32.125 GAL 3.35 AZL 90.13 NCA 144.67 SNA 105.64 [CC .19040 INC .1506 Vt 29.322

LOP 46.96 VP 22.243 GAP 3.26 AZP 89.89 TAL 21.22 TAP 165.08 RCA 150.30 APO 220.99 V2 25.040

GP -13.11 ZAL 58.19 ZAP 72.78 ET3 175.20 ZAE 112,99 ETE [66.35 ZAC 86.g2 ETC 273.39 LV[ .24

DLA -15.90 RAL 323,33 RAD 6638.3 VEL 11.426 PTH 6.49

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH

2670.82 -15.62 73.90 173.42 [35.48

2517.44 -11.78 63.85 177.19 126.82

2302.90 -7.95 49.20 180.02 123.33

2027.70 "5.00 30.20 [91.83 119.47

1736.45 -3,94 9.42 182.47 [18.04

1502.19 -5.00 331.57 [8[.83 119.47

1349.72 "7.93 338.20 [80.02 123.33

VHP 2.974 DPA "34.62 RAP 304.96 ECC 1.1723

[NJ TIRE PO CIT TIN INJ 2 LAT IHJ 2 LONG

13 9 22 1670.9 2.45 3?.98

14 4 30 1517.4 4.26 43.62

15 13 34 1302.9 6.01 29,74

16 37 14 1027.7 7.37 9.60

18 2 40 736.4 T.90 346.55

[9 [[ 20 502.2 7.37 331.05

19 57 27 349.? 6.01 316.11

DIFFERENT IAL CCRRECTION8

TOE -.2305 TRA -.5224 TCS-S.St63 IAU .9348

902 -.1970 RRA .1190 9C3-1.3296 FAU ,24113

FOE .3182 FRA ,?009 FC-19.9437 BSP 65|9

602 .3032 ERA .5358 0C3 5.9639 FIR 1927

NID-COURSE EXECUTION ACCURACY ORgIT DETERMINATION ACCURACY

SGT 3906.2 36R 952.2 3G3 1[_1.7 8T 25.6 3R 17.8 SS 10.1

RRT .|503 RRF .5U32 RTF ,_989 CRY °|927 CRI .$16) CIT .Y4Ot

SOB 40+0.6 R23 .1913 RI3 .9341 LIA 30.1 NIA 11.4 ISA l.S

361 3990.5 362 490.5 THA 11.89 ELl 29.1 EL2 11.3 ALF 30.01

LAUNCH OATE JUN 14 1971 FLIGHT TIME 206.00 ARRIVAL DATE JAN 6 1972

HELIOCENTRIC CONIC

RL 161.94 LAL .DO

RP 219.80 LAP -.04

9C 181.473 6L ".71

PLANETOCENTRIC CONIC

C3 10.399 VHL 3.225

LNCH AZMTH LNCH T|NE

50.00 12 23 34

60.00 13 20 13

70.00 14 31 57

80.00 15 50 36

90.00 17 28 17

100.00 16 41 26

110.00 19 31 23 "6.74

DIFFERENTIAL CCRRECTION9

TOE -.2083 TRA -.5172 TC3-6.0360 BAU .8631

ROE -.1840 RRA .1220 RC3-1.5650 FAU .23763

FOE .4080 FRA .7482 FC-19.?83[ BDP 6759

BDE .2?79 BRA .5314 BC3 6.2060 FSP 1907

DIITANCE 459.098 EARTH TO MARS

L_ 292,31 VL 32.134 GAL 3,28 AZL 80.07 HCA 143.79 3MA 183.80 [CC .|9069 [NC .0602 Vl 29.322

LOP 40,10 VP 22.210 GAP 3.12 kip 89.94 TAb 20.74 TAP [66.53 RCA 150.37 APO 221.23 V2 25.907

GP -13.41 ZAL 59,88 ZAP 71.48 ET3 174,73 ZA[ 111,46 [T£ [86,03 ZAC 88.64 ETC 273.33 LVl .60

DLA -IS.11 RAL 323,30 RAD 1639.2 V[L 1[,423 PTH 6.47 VHP 2.209 DPA -35.17 RAP 304.76 [CC 1.171[

L-! TINE INJ LAT ]NJ LONG INJ RT A$C INJ AZNTM INJ TIN( PO CST TIN 1NJ 2 LAT INJ 2 LONG

2685.69 -16.$4 ?4.30 !73,84 135.27 13 8 20 1665.7 1,71 58.52

2535.04 "!2.$3 94.73 177,56 126,62 14 2 26 1535.0 3.4g 46.66

2324.13 "8,?4 50,42 180.33 123,15 15 10 41 1324,2 5.21 38.86

2052,92 -3.64 31.60 182.12 119.33 16 32 49 1052.9 6.$3 11.09

1793.62 -4.71 [0.95 182.74 117.92 17 57 40 763.6 ?.03 350.10

1527.39 -5.04 352.97 182.12 11g.33 19 6 56 52?,4 6.53 332,45

1370.97 339.33 160.35 123./5 1g 54 [4 371,0 S.21 319.?6

M[O-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

5GT 4037,1 6GR 965.5 $G3 1110.S ST 24,1 39 16.? 83 !t.9

RRT .8593 RRF .9109 RTF ,9299 CRT .6496 CR3 .6476 CST ,?717

$GB 4151.0 923 ,1g66 R13 ,9350 L3A 28,8 NSA 11.3 SSA 6.8

$61 4122.S SG2 485.2 THA 11.77 ELI 27.1 EL2 11.3 ALF 30.09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971).

LAUNCH DATE JUN 14 liYI

HELIOCENTRIC CONIC

RL 151,84 LAL ,00

RP 22D.18 LAP -.00

RC 188,08R GL ".0?

PLANETOCENTRlC CONIC'

C$ 10o$34 VHL 3.2t5

LNCH AZNTH LNCH TIME

50.00 12 22 8

80.00 13 17 43

TO.DO 14 28 11

80.00 18 33 34

90.00 l? 22 39

100.00 18 $6 26

110.00 19 27 38

FL1GMT TIN( 2Ol,OO &IilVAL DATE JAN D tlT!

DISTANCE 474,078 EARTH TO NAIl

LOL 8ll,II VL 1t,144 GAL $,21 AZL 90.01 HCA 145,91 6MA llS,II [CO ,ltlOl INC .gOOD Vl tO, Ill

LOP 49,E2 VP El. ITS GAP 2.99 AZP 85,99 TAL 20,25 TAP 157.16 RCA 150,44 APO tEt,4l Vt t4,lll

5P "15.73 ZAl. El,SO ZAP ?0.22 ETS 174,29 ZAE |O9,gT ET[ 185,T5 ZAC 88,$4 ETC 2T3,28 LV! ,86

OLA -14,28 RAL 324,28 RAD Si38,2 VEL 11,480 PTH 6,4T VHP 3,004 DPA °39.52 RAP 304,81 (CO 1.1T01

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CST TIM IRa 2 LAT INJ I LONG

2?01,44 -IT,30 75.$0 174,27 138.04 IS 7 g 1701.4 .82 50.18

2583.60 -13.32 ES,67 ITT,SS 185.40 14 O IT ISSS.I E.67 4?.SS

2348.44 -9.ST 51,51 180.7D 122,g4 15 T IS IS48.4 4,38 $2°03

2079.1g -5.71 38.06 182.43 119.16 16 88 13 lOTS,2 S.8S 18.84

1791.83 -S,81 12.58 188.03 117.T6 IT 52 30 791.8 8,18 $81,69

1553,66 -8.71 $54.43 182.43 !1R.16 19 2 EO 553.7 5.88 $33,91

1393.25 -9.37 340.53 180.70 122.84 19 SO 31 393.3 4.36 320.85

DIFFERENT IAL CCRRECT[ON8

TOE -.1831TRA -.5120 TC$-6.2g30 RAU .8908

ROE -.1704 RRA .1248 RC$-I.4DSD FAU .23380

FOE .4g80 FRA .T911 FC-19.5864 BSP 7ODD

80E ,2502 8R_ .5270 9C3 6.447? FSP 1885

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4166.9 8GR g?g,7 853 IOg?.9 ST 22.4 8R 15.8 88 13.7

RRT .8659 RRF .9182 RTF .8309 CRT .sgI8 ORS .6927 CST .Y738

SOB 4280.5 R23 .2025 R13 .9358 LEA 27.5 MSA 11.5 8SA 6.S

...e_* ._....,_,- • .._er_ qu_.'°n I THA 11.68 ELI 24.g EL2 i|._ ALF 28.05

LAUNCH GATE JUN 14 1g71 FLIGHT TIN_ 210.00 ARRIVAL DATE JAN 10 1972

HELIOCENTRIC CONIC DISTANCE 478.243 EARTH TO MARS

RL 151.94 LAL .OR LOL 282.31VL 32.155 GAL 3.14 AZL 89.94 HCA 148.05 8MA 186.12 [CO .19135 INC .0581 Vl 29.$22

RP 220.55 LAP .03 LOP 50.34 VP 22.143 GAP 2.85 AZP 90.05 TAL 19.76 TAP 167.79 RCA 150.51 APO 221.73 V2 24.825

RC 190.711GL .61GP -14.08 ZAL 60.29 ZAP DO.DO ETS 173.81ZAE 108.50 ETE 185.47 2AC 88.02 ETC 273.24 LVI 1.$3

PLANETOCENTRIC CONIC

C3 10.275 VHL 3.205 DLA -13.40 RAL 324.75 RAG 6638.2 VEL 11.418 PTH 5.47 VHP 3.021 DPA -35.88 RAP $04.50 ECC 1.1681

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 20 32 2718.14 -18.1D 76.08 174.71 134.7g 13 5 50 1718.1 .08 59.88

60.00 15 15 2 2573.20 -14.14 86.65 178.35 128.14 13 57 58 1373.2 1.81 48.49

?0.00 14 24 13 2569.84 -10.43 52.67 181.06 122.71 15 3 43 1369.S 3.47 $3.28

SO.OO 15 48 19 2108.60 -7.62 $4.59 182.78 118.96 16 23 25 1106.8 4.?4 14.Q6

90.00 17 16 47 1d21.18 -6.54 14.19 183.34 117.57 17 47 6 821.2 5.23 358.35

100.00 18 31 IO 1581.07 "7.62 355.96 182.76 118.96 18 57 32 SSl.l 4.74 $35.43

llO.OG 1g 23 39 1416.66 -10.43 341.79 181.06 122.71 19 47 |8 416.7 $.47 322.17

DIFFERENTIAL CCRRECTICI¢8 MID-COURSE EXECUTION ACCURACY

TOE -.1548 TRA -.5085 TC3-6.5283 BAU .8184 SOT 4298.4 5GR g95.2 SG3 1084.5

RDE -.1563 RRA .1260 RC3-1.4441 FAU .22981 RRT .873! RRF .9252 RTF .9316

FDE .5892 FRA .8329 FC-19.3634 8SP 7241 8GB 4410,1 R23 ,2088 R13 .9364

DOE .2200 ERA .5224 BC3 6.6861 FSP 1883 8GI 4384.4 852 475.5 THA 1|.§?

LAUNCH DATE JUN 14 lg?l FLIGHT TIME 212.00

HELIOCENTRIC CONIC DISTANCE 482.410

RL t51.94 LAL .00 LOL 262.31 VL $2.163 6AL 3.07 AZL 89.87 HCA 14g.14 $NA

RP 220.95 LAP .07 LOP 51.45 VP 22.113 SAP 2.72 AZP gO.ll TAL 19.28 TAP

RC 195.341 GL 1,34 GP -14.41 ZAL 81.03 ZAP 87.83 [T5 173.31 ZAE ID?.O7 ETE

PLANETOCENTRIC CONIC

C3 10.221 VHL 3.197 DLA -12.48 RAL 325,21 RAG 8638.2 VEL 11,418 PTH 6,47 VNP

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG iNJ RT ASC INJ AZMTM INJ TIME

50.00 12 18 46 2735.88 -18,95 76.91 175.18 134.50 13 4 22

SO.GO 13 12 9 2593.92 -15.01 67.72 178.70 127.85 13 55 23

?0.00 14 2D O 2384.46 -11.33 54.21 181.44 122.44 14 58 34

SO.GO 15 42 48 2135.27 -BOSS 36.20 183.10 llS.?l 16 18 23

90.00 t7 !0 40 1881.78 -7.SO 15.92 183.67 117,35 17 41 32

100.00 IS 25 40 1809.74 -8.38 357.56 183.10 IIS.TI 18 52 29

IlO.O0 19 19 26 1441.27 -11.33 343.13 181.44 122,44 Ig 43 27

DIFFERENT IAL CORRECTIONi NID-COUR3E EXECUTION ACCURACY

TDE -.1221 TRA -.4R9S TC3-6,7388 iAU .9458 SOT 4423.9 SGR 1012.4 $G3 lOT8.4

ROE -.1414 RRA .1315 RC3-1.4SST FAU .R8568 flRT .8798 RRF .9820 RTF ._v21

FOE .5832 FRA .STYI FC-IS,IISt SiP 1484 SOB 4530,3 R23 ,2156 R13 .R3SR

852 .1869 ERA .3161 BC3 S.9812 FIR lOSS SO! 4513.7 852 471.7 THA 11.31

LAUNCH GATE JUN 14 1971 FLIGHT TIME 214.00

HELIOCENTRIC CONIC DISTANCE 486.573

RL 151.94 LAL .DO LOL RS|,SI VL $2.174 GAL 2.99 AZL 89.7R HCA 150.25 INk

RP 221.31 LAP .10 LOP 52,58 VP 22.082 GAP 2.58 AZP 90,1S TAL 18,76 TAP

RC 195.g78 GL 2.11 GP -14,Tg ZAL 8|,76 ZAP 63.71 ETS 172.78 ZAE 105.87 [TE

PLANETOCENTRIC CONIC

C$ 10.1T4 VHL 3.190

LNCN AZMTH LNCH TIME

6O.OO 12 16 40

80.00 13 9 1

YO.O0 14 15 30

80.00 13 37 O

90.00 17 4 16

lOO.O0 18 19 51

110.00 19 14 37

DIFFERENT IAL CCRRECTIOR$

TOE -.08e5 TRA -.4940 TC$-6,9892 RAU ,9TSI

ROE -.1239 RRA .1847 RC3-1.5283 FAU .82184

FOE .7768 FRA .9129 FC-18.8338 BSP 7715

8DE .1527 BRA..5120 8C$ T.1344 FSP 1810

DLA -11,51 RAL $25.6T RAG 6838.1 VEL 11,414 PTH 5.47 VHP

L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TII_

ET54.73 "1R.85 77.$0 175,66 184,1? 13 2 43

2615.88 -13.83 El,DE ITS.22 127.52 13 58 37

2420.40 "IR.27 58.S3 181.84 122.12 14 53 51

2168.32 "g.54 ST.89 183.47 118.43 16 13 5

1883.T? -8.49 IT.?5 184,02 I1Y.08 17 S$ 40

1839,79 -9,34 359.26 tS$,47 116.43 18 47 11

1467,22 -12.27 344,34 ISI.84 122,12 lg 39 E4

MID-COURSE EXECUTION ACCURACY

8GT 4852.4 3DR lOSO,g 353 lOSS.0

RRT .8862 RRF .9384 RTF .9325

8GB 486?.? R2S .2225 RI3 .g3T3

851 4644.1 $52 468.8 THA 11.47

ORBIT DETERNINATION ACCURACY

5T 20,6 8R 14.5 85 15,i

CRT ,5115 CRS .?194 CET .7481

LSA 26.4 NSA !1.8 83A 6.8

ELI 22.5 EL2 11.4 ALF 2Y.38

ARRIVAL DATE JAN 12 19T2

EARTH TO NARD

IS6,28 ECC .191T1 INC .1321 Vl 2g.322

168.48 RCA I§G.S7 APO 222.00 V2 24.854

185,18 ZAC 87.67 ETC 273.21 LVi 1.71

3,839 DPA -36.28 RAP 304.44 ECC 1,1382

PO CST TIN INJ 2 LAT INJ 2 LONG

IT35,9 -,81 60.82

13g$.g .go 4g.48

1384,5 2,53 34.$4

t!38.3 3.78 15.84

$5|.8 4.28 355.0Y

509.Y 3.?8 337.08

441.3 2.53 323.46

ORR[T DETERMINATION ACCURACY

ST IS.Y SR 13.3 51 IY,9

CRT .3952 CR8 .?$1) CIT .Sl01

L3A 25.4 N3A 12,1 SSA I.I

ELI 18.R EL2 11,3 ALF 84,13

ARRIVAL DATE JAN 14 IR?R

EARTH TO MARS

IS6.46 ECC ,19209 INC .2082 Vl 28.322

159.01RCA 15D.S4 APO 222.2? V2 24,642

134,98 ZAC 87,30 ETC 2T3,11 LVl 2.10

$.855 DPA -36,$5 RAP $04.42 ECC !.1674

PO CST TIN INJ 2 LAT INJ 2 LONG

1754.? -1.76 81.40

16|5,g -.OT SD.53

1428.4 1.$4 35.90

1165.3 2.?6 17.$0

883.R 3.23 $55,88

63g.8 2.78 $$8.57

467,2 1.54 $24.82

ORIIT DETERMINATION ACCURACY

ST 17.0 8R 12.0 85 20.2

CRT ,2319 CR8 .7320 C8T .$871

LSA 24.9 NEA 13.4 88A 8,3

ELt IT.4 EL2 |1.4 ALF 16.45
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAWKtl DATE 4WI 14 lift FLIGHT Tli_ tl6.0O ARRIVAL OAT[ JAN 19 19FE

HELIOCEMTtlC CCMIC

RL 151.64 LAL ,00

RP 281.69 LAP .14

RC 199.821 6L R,64

PLANETOCENTNIC CON|C

C3 10.183 VHL 3.183

LNCN AEMTN LNCM TIME

DO.DO 18 t4 37

80.00 13 S 37

T0.00 14 10 43

90.00 13 30 32

90.0D 16 ST 32

100.00 ID 18 44

110,00 19 10 S

DIFFERENTIAL CCRNECTION8

TOE -.0458 TRA -,48?3 TC3-T.2135 BAU 1.0008

ROE -.1094 RRA .1384 RC3-1.5754 FAU *21698

FOE .8T26 FRA .9508 FC'18.S55E 68P 7956

DOE .1186 BRA .3063 BC3 7.3831 FSP 1763

DISTANCE 490,733 EARTH TO NAN8

L04, R6R,St VL 39.t04 6AL t,R2 AZL SD,T| HCA |31,35 8NA SIS.IS ECC .19249 INC .2004 V| 29.38£

LOP 53.66 VP 22,0|0 GAP 2.45 A_P 90.26 TAL 18.26 TAP |60.61 RCA |50.?1 APO 222.36 Vl 24.801

6P "|S,tO ZAL 62.56 ZAP 65,63 ITS |?2.24 ZA[ 104,30 ETE 184.R2 ZAC 86.RO [TC 273,1T LVI 8.31

OLA -10.46 NAL 586,18 RAO 84136.1 V[L 11.418 PTN

L-I TIME INJ LAT

1774,81 -20.80

8630.16 -Re.It

E447.79 -15.26

2196.09 -lO.S6

1917.29 "J,§3

1671.36 -|0.56

1494.81 -13.29

9.48 VHP 3.010 DPA -3T.09 RAP 304.45 ECC l.tSeD

INJ LONG INJ RT A8C INJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAY INJ £ LONG

78,?? 176.t6 133.81 15 0 52 1774.8 -2.77 62.24

?0,08 179.69 127,|5 13 49 37 1639,2 -1.09 51,64

57.13 |82,26 |21,77 |4 || 31 |44?,8 .50 87.33

39,68 183.85 110.09 16 T 28 1196.9 1.70 11.05

|9.97 184,39 1|6.75 IT 26 29 917.3 2.16 8R8.73

|.OR 183.85 116.09 10 41 35 671.4 1.TO 540.40

341.05 182.29 121.77 19 35 4 494.6 ,SO sEe.l|

MID-COURSE EXECUTION ACCURACY QRBIT DETERNINATION ACCURACY

8GT 4679.3 8GR 1051.9 863 1039.6 8T 15.6 SR 10.T 93 22.3

RRT .8522 RRF .9445 RTF ,9328 CRT .0008 CR8 .7177 CST .4174

3GB 4796.1 623 .2300 613 °9376 LIA 24,9 MSA 14.4 88A 5,8

3GI 4773.4 $62 465.8 THA 11.45 ELI 15.6 EL2 10,7 ALF .08

LAUNCH DATE JUN 14 1971 FLIGHT TIME S018.00 ARRIVAL DATE JAM 18 19TE

HELIOCENTRIC CDNIC

RL 151.94 LAL .00

RP 222.0T LAP .17

RC 201.270 GL 3.83

PLANETOCENTRIC CONIC

C3 10.103 VHL 8,179 DLA

LNCH AZHTN LNCH TIME L-| TIME |NJ LAT

50.OD 12 12 11 2T96.25 -21.81 79.61 176.68 133.40 12 56 47

IO.O0 13 I 56 2683.92 -1?.90 71,36 180.17 126.73 13 46 20

TO.DO 14 3 35 24?6,?8 -14.29 58.74 162.71 121.35 14 46 52

80.00 15 24 22 2230.14 -11.62 4|,56 184.26 117.70 16 I 32

90.00 16 30 25 1952.51 -10.60 2|.70 164,79 116.37 17 22 58

lO0.O0 15 ? 14 1704.61 -11.62 2,95 184.26 117,70 18 35 39

110.00 19 5 1 1523.59 -14.29 347.66 182,71 121.35 19 30 25

DIFFERENTIAL C0tRECTION$ NIO-COUR8E EXECUTION ACCURACY

TOE -.0008 TRA -.4814 TC3"?.4319 DAU 1.0273 8GT 4005.5 6GR t074.2 SG3 1022.8

ROE -,0917 RRA .1419 RC3-1.6192 FAU .21237 RRT .8978 RRF ,9502 RTF .9330

FDE .9726 FRA .9824 FC-18.|980 BSP 8193 3GB 4924.1 623 .2376 613 ,937?

DOE .0917 ERA .5019 BC3 7.6059 FOP 1755 8GI 4902.2 3G2 463.7 THA 11.43

DISTANCE 494.888 EARTH TO MARS

LCL 262.31 VL 32.194 GAL 2.84 AZL 89.62 HCA |52.45 6NA 186,61 ECC .19291 INC .3779 Vl 29.822

LOP 54.76 VP 22.016 GAP 2.32 AZP 99,34 TAL 17.75 TAP 170.20 RCA 150°77 APO 222.85 V2 24.759

GP -15.68 2AL 63.35 ZAP 64.59 ETS |71.67 ZAE 102.97 [TE 184.33 ZkC 86.47 ETC 273.18 LVi E.95

-9.38 RAL 326.53 RAD 6638.1 V[L 11.410 PTH 6.46 VHP 3.102 DPA -37,49 RAP 504.52 ECC I.|663

INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ leo CST TIN INJ 2 LAT IMJ 2 LONG

1796.2 -3.85 93.14

1663.9 "E.ID 32.82

1476.8 -.61 58.84

1230.1 .ST 80.86

952.5 1.02 .70

704.6 ,5? 842.25

523.6 -.61 88Y.Y6

GNBIT DETERMINATION ACCURACY

8T 15.0 8R 9.3 96 23.0

CRT -.2895 CR6 ,8859 CST ,1678

LSA 26.0 MSA 15.3 99A 5.1

EL| 15.5 ELE 9,? ALF 164.95

LAUNCH DATE JUN 14 1971 FLIGHT TIM( 220,00 ARRIVAL DATE JAN 20 187E

HELIOCENTRIC CONIC DISTANCE 409.039 EARTH TO MARS

RL 151.94 LAL .00 LOL 282.31 VL 32.203 6AL 2.7? AEL 89.53 HCA 153.55 5HA 186.99 [CC .19335 INC .4713 Vl 29.322

RP 222.46 LAP .21 LOP 55,66 VP 21.987 GAP 2.19 AZP 90.42 TAL 17.23 TAP 170.78 RCA 150.54 APO 223.15 V2 24.717

RC 203,922 GL 4.79 GP -18.10 ZAL 64.16 ZAP 63.60 ET8 171.07 2AE 101.66 ETE 184.05 ZAC 86.01 ETC 273.15 LV! 3.31

PLANETOCENTRIC CONIC

C3 IO.091 VHL 5.175 DLA -9.22 RAL 326.97 RAO 6636.1 VEL 11,409 PTM 6.46 VflP 3.125 OPA -37.94 RAP 304.65 ECC 1.1959

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C

50,D0 12 9 28 2819.12 -22.87 80,95 177.23 152.93 12 56 27

IO,OO 12 57 55 2690.28 -18,97 71.79 180.68 126.25 13 42 45

?D.O0 14 O 4 2507.33 -15.36 60.47 183,18 120.88 14 41 52

80.00 13 17 28 2265,26 -|2.?2 43,60 184.70 117,24 15 55 13

90.DO tR 48 53 1919,65 -11.71 23.86 185.21 113.92 17 16 3

tO0.OO 18 0 18 1739.73 -IE.Tt 4,97 184.?0 117.24 16 29 19

110.00 15 59 31 1554.34 -15.30 345.39 183.16 120.88 19 25 25

DIFFERENTIAL CCRRECTION8 NID*COURSE EX(CUTION ACCURACY

TDE .0493 TEA -.4757 TC3-7.9437 6AU 1.0544 8GT 4931,5 5DR 1099.4 363 1003.4

ROE -o0736 RRA ,145? RC3-1.66T| FAU ,207S9 RRT ,1031 RflF .$556 RTF o_a31

FOE 1,0898 FRA 1.0122 FC-17.8368 96P 8421 8G5 5052.5 623 .2456 R13 .9378

DOE .0883 iRA .4975 |C3 T,5234FSP 172) 661 503|.3 562 462.8 TflA |1.48

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1819.1 -4.99 64.10

1690.3 -3.34 54.09

1507.5 "1,79 40°44

1265.3 -,62 22.79

989.6 -,18 2,7?

735,7 -.62 344,19

554.3 -1,78 329.36

ORBIT DET(RNIHATIOM ACCURACY

3T 15.6 SR 7,9 89 2?,9

CRY -,5687 CRI .1239 ClT -*1212

LSA 28,1 NIA 15.1 8SA 4.5

ELI 19.3 EL2 6,2 ALF 191,13

LAUNCH DATE JUN 14 1971 FLIGHT TIM( 222.00 ARRIVAL DATE JAN 22 1972

HELIOCENTRIC CONIC DISTANCE 503,186 EARTH TO MAR5

RL 151.94 LAL .00 L04. 262.31 VL 32.216 GAL 2,69 AZL 89.43 HCA 154.64 6MA I07.18 (CC ,19380 INC ,5123 Vt 29.322

RP 222.54 LAP .25 LOP 56.93 VP 21.936 6AT 2,06 AZP 90.52 TAL 16.72 TAP 171.36 RCA 150,60 APO 223.45 V2 24.873

RC 208°5?| GL 5,62 GP -16.60 ZAL 64.99 ZAP f_..6S [TS 170.44 ZAE 100.38 ETE 183.76 ZAC 55,51 ETC 2?3,15 LVl 3.93

PLANETOCENTRIC CONIC

C5 10.089 VML 3.173 OLA "6.99 RAL 327,37 RAG 6638.1 VEL 11,409 PTH

LNCH AZNTM LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE

S0.00 12 6 26 2643,63 -24.00 82.18 17?,61 132,40 12 53 SO

60.00 12 53 31 2718,44 -20.09 ?4.32 181.23 123,70 13 38 49

TO.DO 13 54 ? 2640.23 -16.$1 62.33 183.68 120o33 14 36 28

80.00 15 10 4 2302,46 -13.87 45.77 185.1? 116.71 15 46 26

90.00 15 34 91 2025.g2 -12.67 26.16 185,6? 115,40 17 8 40

100.00 1T 52 56 1776.96 "|3,87 7.14 185.17 116.?1 18 22 33

110.00 18 33 34 1587,05 -16.51 351.24 183,88 120,33 19 20 1

DIFFERENTIAL CORRECTION6 RID-COURSE EXECUTION ACCURACY

TDE .1053 TRA -.4?02 TC3-7.8451 DAU 1,0810 SGT 5055,3 |DR 1|27.0 8G3 98?.2

RDE -.0635 RRA .1496 RC3-1,716? FAU .2028? RRT .9080 RRF .960? RTF .9332

FDE 1.1678 FRA !.0376 FC'1?.4428 D8P 8662 $GB 5t79.4 623 .2534 613 .9360

DOE .1180 BRA .4934 0C3 8.030? FSP 1689 SGI 5t58.? 562 462.6 THA 11,54

6.46 VHP 3.131 DPA -38.43 RAP 304,92 ECC 1.1657

PO CST TIN INJ 2 LAT INJ 2 LONG

1843.6 *6.22 65.14

IY18.4 -4,58 $S,44

1540.2 -3.03 42.15

1302,5 -1.88 24.93

1028.g -1.44 4.96

??6,9 "1,89 346.20

56?.1 -3.03 331.07

ORDIT OETERNINATION ACCURACY

ST I?.6 66 6.5 68 30.1

CRT -,74?5 CR$ .5069 CST -.3918

L6A 31.4 NSA 16.0 SSA 3.9

ELI 18.3 EL2 4.2 ALF 163.68
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 14 197|

HELIO¢ENTR|¢ ¢¢_N1¢

RL 151,94 LAL .DO

RP 223.23 LAP ,29

_C 209.289 GL G,93

FLAHE TOCENTRIC CONIC

C3 10.070 VHL 3,173

LNCH AZNTH LNCH TIME

50.00 tE 3 3

6D.OO 12 49 41

TO.DO 18 4? 41

80.00 19 2 8

gO.DO 16 26 15

100.00 17 44 59

110.00 18 4? 7

FLIGHT TIN( |E4,0O ARRIVAL DATE JAN 24 1172

LOL 28E.8| VL 32,227 GAL

LOP $1,04 VP 2|.923 GAP

GP -17o14 ZAL 6S,24 ZAP

DISTANCE 507,$29 EARTH TO NAIl

2.61 AZL 89,3| HCA 15S.T3 8HA 187,39 2CC ,19428 INC .lilO Vl 28o8|!

1.94 AZP 90.1| TAL 18,20 TAP IT|.93 RCA |50,96 APO IE3,7l V2 24,493

81,?? [T8 189o77 ZA[ 99,13 [TE 185o47 ZAC 84.99 ETC 275.17 LVI 4.32

DLA -S,G? RAL 32T.74 RAD $$32,I VEL 11,409 PTH 8.48 VHP 3,178 DPA "38,9§ RAP 305.04 ECC 1.1457

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH XNJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2869,95 "25.20 83,53 178,42 131,79 12 SO 53 1870,0 -?.53 SS.2S

2748,58 -21,28 75,99 181,81 125.07 13 34 30 1748.G -5.89 56,89

25?5.13 -1?,70 84,33 184.22 119,70 14 50 38 1575.1 -4.36 45.98

2342.05 -15,07 48.09 185.67 116.09 15 4| 10 1342.0 -3.22 27.00

2070.61 -14.08 28.63 186,16 1t4.78 17 0 48 1070.6 -2.79 7.29

1816.52 -15.07 9.46 185,67 !16.09 18 IS 16 818.5 -3.22 548.37

1821.95 -17.70 353,25 184.22 119.70 19 14 9 621,9 -4.36 382.90

DIFFERENT | AL CORRECTIONI

ThE .1668 TRA -.4865 TC5-8.0413 BAU 1.1084

RU_ -.0319 RRA .1834 RC3-1.7890 FAU .19803

FOE 1.2679 FRA 1.0582 FC-17.0255 BSP 8887

_0[ ,1_97 IRA o49!! BC_ 6,2335 FGP 1855

LAUNCH DATE JUN 14 1971

HID-COURSE EXECUTION ACcuRACY ORBIT DETERMINATION ACCURACY

$GT 5181.9 SGR 1158.1 $G3 968.6 ST 21.1 SR 3.8 89 82.7

RRT .9126 RRF .9654 RTF .9331 CRT -.7392 CRS .2859 CST -.5888

SGB 5309.7 R23 .2615 R13 .9380 LSA 35.7 NSA 16.0 SSA 3.4

$0! 5289.4 $02 463.9 THA !!.62 ELI 21.5 EL2 3,5 ALF 189.11

FLIGHT TIHE 226.00 ARRIVAL DATE JAN 26 1972

HELIOCENTRIC CONIC

RL 151.94 LAL .DO

RP 223.62 LAP .$I

RC 211.896 GL 8.15

PLANETOCENTRIC CONIC

C3 10.085 VHL 3.176

LNCH AZNTH LNCH TIME

SO.DO 11 5g 16

80.00 12 43 23

?0.DO 15 40 40

8O.O0 14 53 53

9O.OO 16 17 0

100.00 17 36 25

1tO.D0 18 40 6

LOL 262.31 VL 32.238 GAL

LOP 59.13 VP 21.8g4 GAP 1.81 AZP 90.73 TAL

GP -17.73 ZAL 66.71 ZAP 60.g2 ETS 169.06 ZAE

15.67 TAP 172.49 RCA 151.02 APO 224.08

9T.92 ETE 183.17 ZAC 84.37 ETC 278.20

DISTANCE 511.467 EARTH TO MARS

2.54 AZL 8g.20 HCA 156.81 SNA 187.55 ECC .19477 INC .7987 Vl 29.322

V2 24.592

LVI 4.84

DLA -4.27 RAL 328.0g RAD 6638.1 VEL 11.410 PTH 6.46 VHP 3.207 DPA -39.50 RAP 305.31 ECC 1.1880

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2898.29 -26.48 85.02 179.08 131.09 12 47 34 18g8.3 -8.95 87.46

2780.93 -22.54 77.80 182.43 124.34 13 29 44 1780.g -7.31 58.46

2612.49 -18.94 66.51 184.79 118.96 14 24 12 1612.5 -5.78 45.95

2384.28 -16.31 50.61 188.21 115.36 15 35 18 1384.3 -4.64 29.33

2115.05 -13.33 31.29 186.68 114.06 16 52 15 IIIS.O -4.21 9.78

1858.75 -16.31 11.98 186.21 115.36 18 7 24 858.8 "4.64 850.70

1659.31 -18.94 555.43 184.79 118.96 19 7 46 839.3 "5.78 334.87

DIFFERENTIAL CCRRECTICN8

TDE .2356 TRA -.463| TC3-8.2240 2AU 1.1357

RDE -.0083 RRA .1579 RC3-1.8224 FAU .19297

FDE 1.3723 FRA 1,0777 FC-16.5659 8SP 9112

BDE .2357 BRA .4892 BC3 8.4235 RiP 1619

LAUNCH DATE JUN 14 1971

HELIOCENTRIC CONIC

RL 151.94 LAL .00 LOL 262.31 VL 32.249 GAL

RP 224.01 LAP .35 LOP 80.21VP 21.884 GAP

RC 214.558 GL 9.44 GP -|8.37 ZAL 67.80 ZAP

PLANETOCENTRIC CONIC

N]D-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5307.1 $GR 1192.2 SG5 948.g ST 25.9 SR 4.7 SS 35.5

RRT ,9168 RRF ,9697 RTF ,9328 CRT -.4834 CR6 -,0991 CST ".7189

SOB 5439.3 R23 ,2699 R13 ,9578 LSA 41.1 NSA 16.0 9SA 2.9

$G| 5419.3 902 466,3 THA 11.72 ELI 26.0 EL2 4.1 ALF 173.09

FLIGHT TIME 228.90 ARRIVAL DATE JAN 28 1972

EARTH TO MARS

V!

V2

LVI

ECC

INJ

DISTANCE 515.600

2.46 AZL 89.07 HCA IS?.90 GNA 187.74 ECC .19328 INC .9273 29.322

!.68 AZP 90.86 TAL 15.15 TAP 173,D4 RCA 151.08 kPO 224.41 24.550

60,13 ET3 168.31 ZAE 96.73 ETE 182,87 ZAC 83,72 ETC 273,22 5.41

C3 10,117 VHL 5.181

LNCH AZNTH LNCH TIME

SO.DO 11 55 O

80.00 12 37 30

TO.DO 13 33 O

SO.DO 14 44 15

90.00 t9 6 59

100.00 17 21 7

110.00 IS 32 27

DLA -2.76 RAL 328.40 RAD 6658.1 VEL 11.411 PTH 6.46 VHP 3.237 DPA -40.10 RAP 305.64 1.1883

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT 2 LONG

2928.90 -27.84 88,97 179.78 130.28 12 43 49 1928.9 -10.49 98.78

2615.82 -23,86 79.80 183.10 123.49 13 24 26 1915.9 -6.62 60.19

2952.63 -20,25 80.89 115.42 118.11 14 1? 15 1652.6 °7.29 48.0?

2429,54 -17.81 53.34 186.80 114.51 15 24 45 |429.5 -6.15 31.$4

2182.92 -|6.63 34.16 187.26 113.21 19 43 t 1162.6 -3°72 12.45

1904.01 -17.91 14.71 186.$0 114.51 17 58 51 904.0 -9.15 353.21

IS99.45 -20.65 357.81 IS5.42 !18.11 19 O 46 699.9 -7.29 351.99

DIFFERENT IAL CCIIRECTIONI

TOE .5129 TRA -.4404 TC3-8.3929 |AU 1.1611

ROE .01T4 RRA .tS2O RC3-1,9?49 FAU ,|67§0

FOE 1.4781FRA 1,09|6 RC-18.0459 I|P 93S|

8D[ ,3138 IRA .4811 |C3 8.5901 F|P ISl4

LAUNCH DATE JUN 14 1971

HELIC_ENTRI¢ CONIC

RL 191.94 LAL .00

RP 224.40 LAP .38

RC 817.222 GL 10,89

PLANETC_ENTRIC CONZC

C3 10.189 VHL 5.189

LNCH AZHTH LNCH TIME

90.00 !1 50 12

SO.DO 12 31 0

TO.DO 13 24 35

8O.OO 14 34 S

gO.DO IS 56 4

100.00 17 18 58

llO.O0 18 24 1

DIFFERENTIAL CORRECTIONS

TOE .3983 TRA -.4613 TC3-8.5277 BAU 1.188?

ROE .0437 RRA .1659 RC3-1.9298 FAU ,19200

FDE 1.5648 FRA 1.0976 FC-15.4948 BSP 9590

BDE .4009 BRA .4902 9C3 8.7434 FSP 1545

HID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

IGT 5429.2 SGR IE2S.3 903 927.E IT 31.8 GR S.o 99 38.4

RRT ,9205 RRF ,9731 RTF ,_a24 CAT ,0249 CR| -,5944 ClT -.lOll

IS| S993.S RE3 *_?04 R13 .9375 LSA 47.5 MIk 15.9 IIA 2.4

381 5543.? 382 469.9 THA |I,$t ELI 31.S EL2 5.0 ALF .63

FL|GMT TIME 230.00 ARRIVAL DATE JAN 30 19TE

DISTANCE 519.?29 EARTH TO MARS

LOL282.31VL 32,|80 GAL 2.38 AZL 88,93 HCA 158.97 GMA 167,94 [CC .19581 INC 1.0879 VI 29.322

LOP 11.29 VP 21.833 GAP 1,55 AZP 9t.O0 TAL 14.82 TAP 173.59 RCA 151.14 APO 224.74 V2 24.906

GP -19.07 ZAL 60.52 2AP 59,40 ETI 167.50 ZAE 95.58 ETE 182.51 ZAC 83.01ETC 273.29 LVi S.01

DLA -1.15 RAL 329,9? RAO 0638,1VEL 11.413 PTH 6,48 VHP 3.278 DPA -40.?5 RAP 509,03 [CC 1,18T4

L-| TIME INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

6942,06 -29.2t 99,51 180.56 129,33 12 59 34 1962,1 -12.10 70.El

2853.54 -25.28 82.01 983.83 122.51 13 18 33 1833.S -tO.4S $2.02

2695.94 -21.82 71.51 186.11 117.11 14 9 31 1695.9 -8,91 50.38

2478.27 -16.96 $6.33 187.45 113.50 15 15 24 14T6,3 -7.77 34,58

2213.79 -17.97 37.33 187.89 112.21 IG 32 58 1213.8 -7.33 19.39

1952.75 -18.gG 17.70 18T.45 115.50 IT 49 31 952,7 -7,7Y 395.93

1742.76 -21.82 .43 186.11 117.11 18 53 4 ?42.8 -8.91 339,30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5547,g $GR 1209.0 SG3 904.? 8T 38.7 SR 6.3 SS 41.3

RRT ,9240 RRF ,9771RTF .9321 CRT .4325 CRS -.$024 CST -.9558

SGB 5091,2 R23 .2864 R13 .g373 LSA 54.7 NGA IS.8 SSA 2.1

SG1 507|.4 302 474,7 THA 12.02 ELI 38.8 EL2 9.? ALF 4.14

1920



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUMCH DATE JU41 14 Ill|

N[LIQ¢[NTRIC CEltiC

6L 131.D4 LAL .OD

RP lt4.?D LAP .it

RC liD.De1 64. liD41

PLANETOC[NTRIC CONIC

C3 10.24D VHL 3.201

LNCN AZNTM LNCN TIME

SO,DO 11 44 4?

RO,OD IR 23 44

TO.DO 13 IS IT

80.00 14 || |?

90.00 1S 44 6

100.00 17 S 48

110.00 1R 14 43

FLiENT TIME tSt.O0 ARRIVAL DATE FEI ! II?l

DiITANCE II.l,lll EARTH TO MAR1

LOL Ill,It VL II,l?l SAL 1,30 AZL ll,?l NEA Ii0,0i 8NA 108,10 [CC ,III3S INC 1.2017 it 19.i!2

LOP 9R.30 VP 11.003 GAP 1.43 AZP 11,15 TAL 14,0l TAP J?4,1d RCA lSl.ll APO 225,07 V2 R4,4II

GP -|9.04 ZAL 00,4i lAP S1,?3 ITS Ill,e§ Z/dE 94.40 ETE 182,23 ZAC 82.23 ETC 273.30 LVI I.ll

|LA .3i RI_. 3|l.tO |A| llll,l V[L It.4I? PTH |.47 VHP 3,300 DPA "41.48 RAP 3DR,MR

L'! TIN[ INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TIME PO CIT TIM INJ !LAT

|OH,IS "3O,l| 90,S? Ill.i| 188,|3 IE 34 45 |090,1 -13.R7

2194.49 "|0,74 04,47 104.03 1|1.30 13 II 59 |ll4.S -12.2D

!?42.89 -|3.04 74.40 106,87 115,93 14 1 0 1742,9 -10.64

2531.03 -20.39 39.R2 tO8.16 112.32 lS 5 8 IS31.O -9.49

2269.14 -19.36 40.?9 180.59 111.03 16 21 5S 1269.1 -9.05

2003.50 -20.36 20.99 188.16 112.32 |? 39 14 IDOS.5 "9.49

1769.T| -23.04 3.32 186.87 1|5,93 18 44 33 789.7 -10.64

ECC I.IiRR

INJ I LONG

TI.I|

64.06

|2.Sl

3Y.S2

ID.50

358.69

341.83

DIFFERENT IAL CCRRECTIOk,I

TD[ .4925 TRA -.4639 TC3-8.D348 BAU 1.2|t4

ROE .0?66 RRA ,l?Ol RC3"1.9877 FAU .17654

FOE 1.6888 FRA 1.0998 FC-|4,9103 RSP 9795

DOE ,4984 BRA ,4941 BC3 8.8600 FSP 1500

HID-COURSE EXECUTION ACCURACY _lilT D£TERNINATION ACCURACY

6GT 3071,4 6GR |315,D $03 802,0 87 46,R iR 8,S SR 44,2

RRT .9272 RRF .9803 RTF .9317 CRT ,693§ CR6 -.9164 C8T ".liD?

SGB 5822.0 R23 .2941 R13 .9371 LSA 62.8 HSA IS.Y 63A 1.7

60! 5802.9 $02 481.5 THA 1|.2| EL| 46.9 EL2 6.3 ALF 7.00

LAUNCH DATE JUN 14 1971 FLIGHT TIK_ 234.00 ARRIVAL DATE FEB 3 1972

HELIOCENTRIC CONIC DISTANCE 527.971 EARTH TO MARl

RL 151.94 LAL .OD LCL 262.31 VL 3|.286 9AL 2.22 AZL 88.61 HCA 161.12 SMA t08.33 [CC .1969! INC 1.3922 Vl 29.322

RP 225.18 LAP .45 LOP 63.43 VP 21.773 GAP 1.3D AZP 91.32 TAL 13.56 TAP 174.68 |CA 151.25 APO 225.42 V2 24.424

RC 222.551 GL 14.10 GP -20.68 ZAL 70.41 ZAP 58.12 ETS 165.73 Z/dE 93.37 ETE 181.88 ZAC 81.38 ETC 2?3.36 LVi 7.40

PLANETOCENTRIC CONIC

C3 10.353 VHL 3.218 DLA 2.46 RAL 329.08 RAD 6638.2 VEL 11.421 PTH 6.47 VHP S.346 DPA "42.23 RAP 307.00 ECC Io1704

LNCH AZHTH LNCH T|N[ L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN ZNJ 2 LAT INJ 2 LONG

50.00 11 38 38 3037.52 -32.46 92.90 182.37 126.92 12 29 10 2037.5 -15.80 73.59

60.00 12 13 36 2939.15 -2R.29 87.23 185.56 119.99 13 4 36 1939.2 -14.09 66.32

70.00 13 4 57 2794,05 -24.53 ?7,63 187.72 114.54 13 51 31 1794.0 -12.51 3S.70

80.00 14 10 36 2588.47 "21.60 63.28 186.96 t10.92 14 53 44 15R8.5 -11.33 40.79

90.00 15 30 32 2329.40 -20.78 44.64 189.37 109.62 16 9 42 1329.4 "10.89 21.98

100.00 16 53 27 2062.94 -21.80 24.65 168.96 110.92 17 27 SO 1062.9 "11.33 2.16

110.00 18 4 23 1640.67 "24.53 6.55 167.72 114.54 18 35 4 640.9 -12.51 344.62

DIFFERENTIAL CCRRECT|IONS HID-COURSE EXECUTION ACCURACY CRBIT OETERNINATION ACCUMACY

TOE .6003 TRA -.4666 TC3-8.7461 IAU 1.2432 6GT 5789.9 8CR 1365.6 $G3 856.8 ST 55.6 SR 11.2 66 47.3

ROE .1121 RRA .1743 RC3-2.0429 FAU .17057 RRT .9301 RRF .9832 RTF .0311 CRT .7912 CR6 -.9638 CST ".9186

FOE 1.8006 FRA 1.0965 FC-14.IDER KSP 1ODDs $GB 5R48.8 R23 .3020 R13 .9367 LSA 72.1 NSA 15.6 SSA 1.5

DOE .6108 liRA .ROOD BE3 8.9820 FSP 1460 301 5928.6 SG2 489.8 THA 12.46 ELI 56.3 EL2 6.6 ALF 6.19

LAUNCH DATE JUN 14 197I FLIGHT TIN( 236.00 ARRIVAL DATE FED S 1972

HELIOCENTRIC CONIC DISTANCE 532.088 EARTH TO NARD

RL 151.94 LAL .00 LOL 202.31 VL 32.295 GAL 2.14 AZL 88.4| HCA 162.18 IRA |88;53 [CC .19748 INC 1.5815 Vl 29.322

RP 225.57 LAP .48 LOP 64.50 VP 21.743 GAP l.lR AZP 91.51 TAL 13.03 TAP 175.21 RCA 151.30 APO 225.76 V2 24.3R2

RC 225.217 GL 15.96 GP -21.61 ZAL ?|.40 ZAP 57.58 ETS 164.74 ZAE 92,31 ETE 181.53 ZAC 80.44 ETC 2?3.42 LVI 9,20

PLANETOCENTRIC CONIC

C3 10.499 VHL 3.240 DLA 4.49 RAL 389.18 MAD 6038.3 VEL I1.428 PTH 6.48 VHP 3.389 OPA -43.08 RAP 307.69 ECC 1.1728

LNCH AZNTH LNCN TIME L'I TIME IMJ LAT INJ LONG ]NJ RT ARC INJ AZNTH 1NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 11 31 38 3ODD.71 -34.19 95.56 183.45 125.36 12 |E SR 2080.7 -1?.8R TS.SD

60.00 12 i 2R 2980.10 -|9.91 90.36 188.59 116,37 12 $6 14 1988.1 -16.13 68.64

70.00 12 53 21 2|SO.OR -26,07 01.26 188.00 112.89 13 40 5| 1850.1 -14.Sl 58.89

80.00 13 S6 48 2651.40 -23.|6 07.37 189.66 109.25 14 40 56 tRSI.4 -13.31 44.42

90.00 15 16 7 2395.44 °22,|3 48.94 |90.24 107.94 15 SD 2 1395.4 -12.85 IS.R4

|00.00 18 38 40 2SIS.R? -23,|R 28.74 189.86 109,25 17 15 6 1125.9 -13.31 3.79

110,00 17 92 48 1896,9| "Ie,O? 10,|8 188.06 112,89 tO 24 IS 096.9 -14,31 $47.72

DIFFERENTIAL CORRECTIONS MID-CQQRDE EXECUTION ACCURACY 04B1T DETERMINATION ACCURACY

TOE .?077 TRA -.4098 TC308,8594 IAU 1,2713 IGT S037,4 3GR 1435 ,S 803 937,3 IT 64.5 8R 13.T 88 48.9

ROE .1444 RRA .1708 RC3-R,IERO FAU .1071? RRT ,135R RRF ,9960 RTF ,_a4Y CAT .8568 CRI 0.9822 (iT *,0314

FOE 1.85R3 FRA 1.0311 FC-13.7849 lip |OOil 3GB 0109.4 R|3 .2900 RI3 .9404 LDA 80.l kiA IS,3 88A 1.3

DOE 0TITS IRA ,9187 DE3 9.1077 FIP 1357 301 SOLO.4 30| 494.3 THA 1|,83 EL1 6S,i ELl 7.0 ALF 10.44

LAUNCH DATE JUN 14 1971 FLIGHT TIN( 231.00 ARRIVAL DATE F[I 7 IR7|

HELIOCRkTR1C ¢ON1¢

RL 131.04 LAL ,00

RP 223.06 LAP .$2

Re R27.693 6L IR.DO

PLANETOCENTRIC CONIC

¢3 10.691VHL 3*270

LNCH AZNTH LNCH TINE

30.D0 1I 23 37

60.DO 11 $6 3

70.00 12 40 1T

80.00 13 41 I$

00.00 14 sg 26

100.00 16 24 ?

110.00 I? 39 43

DIFFERENTIAL CCRRECTIOND

TDE .84?9 TRA -.4088 TC3-D.1399 BAU 1.3035

ROE .1922 HRA .1709 RC3-2.1720 FAU .15981

FDE 1.9817 FRA 1.0302 FC-12.9405 BSP 10389

|DE .8694 BRA oS2gl BE3 g.1105 FRP 1328

OI3TANCE 530.120 EARTH TO NARD

2.00 AZL 88.|1 HCA |R3.|4 IHA Ill,?3 [CC ,19R07 INC 1,7937 Vt

V2

LVl

LEd. |02.31 VL 32.300 GAL R9.322

LOP RD.SR VP |1.?14 GAP 1.06 AZP 91.72 TAL 12.50 TAPI?S.T4 |CA 131.36 APO 228.11 24.340

GP -|2.03 ZAL 72.41 lAP ST.13 [T6 163.R? ZAE 91.20 ET[ 18|.13 ZAC 79.39 ETC 273.40 9.08

OLA 6.Rg RAL 329.21 RAO R638.4 V[L |1.436 PTH 6.40 VHP 3.43R DPA -44.01 RAP 308.27 [CC 1.1Y60

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZMTH 1NJ TIME PO C6T TIN INJ 2 LAT IHJ 2 LONG

31|0.3R -36.03 98.63 184.72 123.47 I| 15 46 2128.4 -20.15 77.83

3042.10 -31.60 93.93 187.78 116.43 12 46 41 2042.I -18.36 ?1.69

2911,97 -27.64 81,39 189,78 |10.91 13 2R 49 1912,0 -16.67 62,30

2720.99 *|4.76 72.0t 190.89 107.24 14 26 36 1?21.D "13.42 48.51

2468.53 -|3.60 $3,80 101.24 100.92 |5 40 39 1468,S -14.94 30.19

2196.47 -24.76 33.3R 100.89 ID?.24 17 0 43 I195.$ -15.4| 9.6R

IRSD,T9 "|?,04 14.30 189.78 I10,91 18 l| || gs008 -16,D? 391.22

NID-COURSE EXECUTION ACCURACY ORBIT O[TERNINATION ACCURACY

6GT 6043.9 $GR 1403.0 603 806.0 6T 70.0 6R 17.6 86 $2.4

RRT .0371 RRF .9R81 RTF .R327 CRT .9034 CR6 -.gg22 CRT -.9462

SGD 6226.6 R23 .3089 RI3 .9387 LRA 92.7 HRA 13.3 66A 1.1

801 6204.9 $02 50?.? THA 13,12 EL1 7?.6 EL2 ?.4 ALF 11,94

1921



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971).

LAUNCH OAT[ JUN 14 1S?!

HELIOCENTRIC CONIC

RL I51.94 LAL ,00

RP REG.15 LAP .S§

RC R30.548 6L 20.16

PLANETOCENTR1C CONIC

C3 10.945 VHL 3,301

LNCH AZNTH LNCH TIME

50.00 11 14 24

SO,DO 11 44 9

70,00 12 65 22

80.00 13 25 31

90,00 14 40 30

!_0.00 17 24 49

FLIGHT TilDE 840,00 ARRIVAL DATE FEB I IRY2

LOL Ill,St VL SI.$1I GAL

LOP 61,62 VP 21,684 GAP

GP -ES,T9 ZAL TS,4S lAP

DISTANCE $40.96D EARTH TO MAll

1,9T A|L IT,iT NCA IG4.$0 INA Ill,IS ECC ,lilly INC t,O)91 Vl 11.192

.93 AZP il,BI TAL 11,96 TAP ITS,BS RCA t51.40 AFO 921,47 V9 R4,!RI

Sl,?7 ETI |62.SS ZA[ IO,S9 ETE IiO,TS ZAC Tl,|3 ETC 976,57 LV! 10,06

DLA 9.Oi RAL $29.15 RAO ILS8,5

L-I TIME INJ LAT INJ LONG

3181.20 "ST,IS 109.22

3102.03 -35.$5 96.05

298D.78 -29.29 90.11

2798.62 -26,22 77,$1

2550.19 -25.10 $9.37

2273.09 -26.22 38.66

2027.60 "29,92 19.03

VEL 11.447 PTH S.SD VHP 3.490 DPA -4S.OS RAP 3Ol,OS ECC 1.IDOl

INJ RT ASC INJ AZNTN INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

186.21 191.18 19 7 96 9151.2 -92.63 eO,4l

lOB.IS 114,06 19 35 59 91OB.Q -20,Y4 ?4,94

191.06 106,52 13 15 3 1980.8 -10.98 6R.29

199.07 104,82 14 10 ID 1795,6 -17.$7 53.17

192.39 103.48 15 23 O 1550.2 -17.17 3S.14

192.07 104.82 IS 44 16 1273,1 -I?,G7 14.54

191.06 108,59 IT 56 36 IO2?.S -10.98 365,21

;_ERENTIAL CCRRECTIONS

,|_£ _.0022 TRA -_5176 TC3-S.8260 BAU 1.3317

_0£ .2460 IRA .1803 RC3-2.2162 FAU .15264

,DE 2.1062 FRA 1.0117 FC-12.0732 BSP 10633

UDE 1.0320 BRA ,5481 SC3 9,1005 FGP 1985

L_NCH OATE JUN 14 1971

HELIOCENTRIC CC)NIC

RL 151.94 LAL .00 LOL 262.31 VL 32.330 GAL

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 6159.7 SGR 1560.7 8G3 774.1 8T 68.3 SR Zl.9 68 55.7

RRT .936T RRF .9896 RTF .9509 CRT ,9515 CRI -.9966 CST -,9549

6GO 6354.4 R23 .3179 R13 .9374 LSA 105.5 NSA 15.4 SSA .9

SG1 6332.8 SG2 523,4 THA 13.47 ELI 90.6 EL2 7.8 ALF 13,13

FLIGHT TIE 242.00 ARRIVAL DATE FEB !1 197£

DISTANCE 544.396 EARTH TO MARS

1.89 AZL 87.70 HCA 165.36 SNA 189.14 ECC ,19929 [NC 2.3033 Vl 29.322

AZP 92.23 TAL 11.42 TAP 176.76 RCA 151.44 APO 226.85 V2 24.257

ETS 161.29 ZAE 89.39 ETE 180.32 ZAC 76.93 ETC 273.66 LVi 11.16

VEL 11,461 PTH 6.51 VHP 3.551 DPA -46.21 RAP 309.95 ECC 1.1856

INJ RT ARC [NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

IS8,0! 118,37 11 57 43 2240.2 -25.34 83.41

190.83 111.29 12 23 16 2169.0 -23.33 75.71

192.55 105.69 12 59 8 2058.0 -21.45 70.91

193.44 101.87 13 51 6 1886.2 -20,05 58,58

193.70 100.51 15 2 32 1642.6 -19.51 40.91

193,44 101.87 IS 25 13 1360.7 -90.05 19.95

192.55 105.62 17 49 41 1104.8 -21.46 359,81

RP 226.74 LAP .58 LOP 67.66 VP 21.655 GAP .60

RC 233.212 GL 22.75 GP -25.07 ZAL 74.53 ZAP 56.52

PLANETOCENTRIC CONIC

C3 11.270 VHL 3.558 DLA 11.70 RAL 328.98 RAO 6658.7

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 11 3 45 3240.15 -$9.95 106.45

60.00 11 30 26 3169.02 -35,10 102.87

70.00 12 S 10 S058.02 -30.77 95.59

80.00 13 5 O 2886.22 -27.60 83.45

90.00 14 18 29 2642.62 -26.41 65,6!

100,00 15 45 52 2360.69 -27,60 44.89

110.00 17 7 56 2104.84 -30,76 24.51

DIFFERENT IAL CORRECTIONS

TOE !.1778 TRA -.5449 TCS-8.7375 BAU 1.3608

ROE .3089 RRA ,1826 RC3-2.ESTT FAU .145|0

FDE 2,2245 FRA ,979| FC-II.I374 DiP 10866

BDE 1,2t7R DRA .5747 BC3 9,0244 FBP 1235

LAUNCH DATE JUN 14 197|

HELIOCENTRIC CONIC

RL t51.94 LAL .DO

RP 227.15 LAP .ll

RC 235,874 GL 25,52

PLANETOCENTRIC CONIC

C3 |1.720 VHL 3.423

LNCH AZNTH LNCH TIME

SO.gO 10 51 13

$0.00 11 14 21

70.00 11 48 i

IO,OO 12 58 48

RD.O0 13 52 24

100.00 15 21 40

110,00 16 47 28

MID-COURSE EXECUTION ACCURACY

SOT 6975.6 6GR 1636.6 SG3 739.6

RRT .9402 IRF .9912 RTF .9291

SOB 6485,5 R23 ,$963 R13 .9560

SGI 6469.9 IG2 541.2 THA 13.88

FLIGHT TIME 244.00

DISTANCE 546.488

LOt. 662.31VL 32.341 GAL

LOP 68.73 VP 21.625 GAP

GP "26.51 ZAL 75,64 ZAP 56.39

CRBIT DETERMINATION ACCURACY

ST lOl.9 SR 26.9 8S S6,R

CRT .9496 CRS -.9966 CST -,RIE3

LSA 119.7 NIA 15.4 SSA .7

ELI lOS,O EL2 8,2 ALF 14.15

ARRIVAL DATE FEB 13 1972

EARTH TO MARl

I,SI AZL 87.38 HCA 165.41 SMA 109.34 [CC ,19992 INC 2,6147 V! 29.322

.$8 AZP 92,54 TAL 10.89 TAP 177.99 RCA 151.49 APO 227,19 V2 24,215

ETS 159.91 ZAE 88.51 ETE 179.87 ZAC 75.47 ETC 273,7? LVi 12.39

DLA 14.55 RAL $28.66 RAD 6538.9

L-I TIME INJLAT INJ LONG

3106.3? -41.97 |11.51

3244.55 -36.62 105.54

3145,70 -39,90 102.02

2915.59 -28,79 90.$7

6749.05 -27.50 73.41

2461.01 -28.79 52.04

2192,52 -32.20 30,94

VEL 1|.460 PTH 6.53 VHP 3.691 DPA -47.50 RAP 310,g9 ECC 1.1929

INJ IT ARC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 9 LONG

liD,R1 114.87 I1 45 19 6305.4 -28.29 $6.95

192.81 107.70 12 S 31 2244.1 -26.12 83.15

194.30 102.07 12 40 27 2145.7 -24,09 75.36

195.00 98.26 13 26 35 1986.6 -22.54 I5,OO

|95,20 95,86 14 38 13 1749.1 -21.94 47.71

195.00 96.26 16 2 41 1461.1 -22,54 26.3l

194.30 102.07 I? 24 0 1192.5 -24,09 5.28

DIFFERENTIAL CORRECTIONS

TD( 1,3t21 TRA -.87T4 TCS-I.SSI$ IAU 1.3891

ROE .3141 IRA .1847 RCSoI.BSSG FAU *13699

FOE 2.3415 FRA ,9430 FC-lO.lIg5 RSP 11141

ROE 1.4345 6RA .6062 BCl 6.8689 FIP 1184

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6355.3 SIR 1721.7 363 TDI,O 6T 117.0 5R 32.1 88 II.t

RRT .1414 RflF ,8924 RTF ._$5 CRT ,9621CRl -,ill| CIT -.llll

SG6 $616.3 R23 .3349 RI3 ,6344 LSA 155,4 MSA 15.4 8SA .I

SG! $569.4 SG2 5S2,5 THA 14.35 ELI 121.l EL2 8.1 ALF 15,08

LAUNCH DATE JUN 14 1971 FLIGHT TIME 24S.00 ARRIVAL DATE FEB 15 1872

HELIOCENTRIC CONIC DISTANCE 559.675 EARTH TO RAIl

RL 181.R4 LAL .DO LOL 2iE.S! VL 32.SS3 GAL 1.79 AZL $7.02 flCA 167,45 SMA 169.55 [CC .20056 INC 2.9759 Vl 29.5R2

RF R2?.SE LAP .55 LOP 69.78 VP 21.597 GAP ,55 AZP 92,91 TAL 10.35 TAP 177.80 RCA 151.53 APO 227,55 V2 24.174

RC Ill. S12 GL 28.t0 GP "98.14 ZAL 76.75 ZkP 56.40 ITS 156,52 ZAE $7,69 IT[ I?S,SS ZAC 73.82 [TC 673,g0 LVI 15,71

PLAN[TOCENTRIC CONIC

C3 12.305 VHL 3.500 DLA 17.$9 RAL 398.15 RAD $659,2 VEL 11.S06 PTH 6,55 VHP 3,703 DPA -41,95 RAP SI2,21 [CC 1.2025

LNCH AZNTH LNCH TIRE L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 10 $6 26 3351.33 -43,94 11T.63 192,94 110.46 11 39 4? 2381.3 -31.4R RI,22

R0.00 10 $5 30 3330.58 -$8.39 115.31 IDS.IS 103,34 11 51 0 2330.6 -29.10 61.49

70.00 11 93 59 3246.$9 -SS.36 109.66 196,33 9T.70 12 IS 6 2246.T -26.83 92.g2

80.00 12 9 30 3104,06 -99.64 99.29 196,77 63.80 13 1 14 9104.1 -65,01 72,80

R0,00 13 90 32 2R?4.76 -26,|9 69,53 196,86 62.55 14 8 97 1874,6 -94.39 55.15

100.00 14 69 62 957R.53 -29,64 SO,Si 195,77 93.80 15 $5 20 1578.5 -25.05 34.17

110.00 16 21 El 2213.51 -33.38 35.58 1g6,33 gT,70 1T 1 3g 1293,5 -25.83 11.84

OIFF[RENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY _6[T DETERMINATION ACCURACY

TOE 1.$185 TRA -,6247 TCS-S.3195 6AU 1.4960 8ST 6496,4 6DR 1817,8 $63 660.6 8T 135,4 6R 39.1 RS 64.S

NDE ,4?45 IRA .IS25 RC3-9,3005 FAU ,19640 RRT ,9450 RRF *9932 RTF ,9249 CRT ,9711 CR8 -.999R CRT -.6727

FDE 2.4514 FRA ,8136 FCS-9,DSS6 6SP 11415 SGB 6745.G RRS .3491 R13 ,IS30 LSA IS2.5 NSA 15.4 &RA .5

DDE I.R86R 6RA .6501 6C3 S.6318 F6P 1195 SGI 6720.5 SG2 984,9 THA 14,90 ELI 156,S EL2 9,0 ALF 15.96
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 14 IRT|

H[LiOCIMTIi¢ CQNI(

RL 191.94 LAL .00

RP 22Y.I1 LAP .98

RC 241.111 _. 5R.08

PLANETOCENTRIC CONIC

C3 ll. OI5 VHL 5.R16

LNCH AZMTH LNCH TIME

SO.DO 10 IR 44

lO.OD 10 32 40

?O.OQ 10 54 52

80.00 11 32 32

gO.DO 12 3g 56

100.00 14 15 24

110.00 15 98 98

FLIINT TIN( 14l.DO ARRIVAL DATE F[| IT life

OISTAHCE SIS,Ill [kITH TO MARl

L_ EI[.SI VL St,SiS GAL 1.S4 AZL 81.60 MCA 198.49 8MA tlI,?l ECC .90122 IMC 3.599T Vl RI.SRI

LOP ?0.82 VP EI.SR9 GAP ,49 AZP 95.$$ TAL 9.92 TAP 178,$1 RCA 151.57 APO 227.94 V2 24.131

rip -29.98 ZAL 77.99 ZAP S4_.SO ITS 191.97 ZAE 86,94 IT[ 1?8.8R ZAC Ti,g6 [TC 274.04 LVI 15,37

DLA R1.19 RAt. 52?.4R RAO _9.1 VEL I1.S40 PTH 6.59 VHP $,102 OPA -SO.S6 RAP 315.46 (CO 1.2199

L-I TIN( INJ LAT IMJ LONG IMJ RT ASC |MJ AZMTM |NJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

54RR.9S -49.71 129.11 116.34 Io4.gs 11 |6 $1 246?.0 -34.94 96.49

3429.82 -39.R4 125.44 198.01 9?.96 11 29 $0 2429.8 -32.22 95.04

8365.46 -54.09 118.85 198.63 92.51 11 SO S? 2365,5 -29.59 91.05

3246.30 -29.81 lOg. R5 198.86 88.26 12 28 38 2246.3 -27.50 82.65

3029.78 -28.10 93.86 199.S7 86.68 13 30 6 2029.8 -26.64 66.94

2720.?7 -29.61 ?t.22 198,66 88.26 15 O 45 1720.8 -27.$0 44.01

2412.28 "34.09 47.?? 198.63 92,31 16 $4 10 1412.5 -29.59 19.97

DIFFERENTIAL C_RRECTI_

TOE 1.8910 TRA ".68?9 TCI-?.DTR2 BAU 1.4529

RDE .5845 RRA .IT72 RC3-2.2965 FAU .11909

FOE 2.5474 FRA .8149 FC3-7.8745 ASP 11653

BO£ 1.9l'92 IRA .?103 8C3 8.3002 FSP 1051

NID-COURI[ EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

6GT 6E01.6 8DR 1925.9 663 614,9 ST 151.0 SR 46.6 SS 66.?

RRT .9442 RRF .9936 RTF .9220 CRT .9?73 CR8 -.9999 CST -.9761

8GD 6881.6 R23 .3506 R13 .9310 LSA 170.8 NSA 15.5 8$A .4

661 6854.4 S62 611.7 THA 15.52 ELl 15?.? EL2 9.4 ALF 11.84

LAUNCH DATE JUN 14 1971 PLIGHT TIN[ 250.00 ARRIVAL DATE FEE 19 19?R

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 228.30 LAP .?1

RC 243.834 GL 15.84

PLANETOCENTRIC CONIC

C3 14.171 VHL 3.764

LNCH AZNTH LNCH TIME

SO.DO 9 S? 11

60.00 10 4 IO

TO.DO 10 16 52

80.00 10 42 6

90.00 11 40 53

100.00 13 24 58

110.00 15 16 19

DISTANCE 560.729

LDL 262.81 VL 32.377 GAL 1.56 AZL 86.09 HCA

LOP 71.87 VP 21.541 GAP .30 AZP 93.84 TAL

GP -82.0? ZAL 79.1? ZAP 57.0D ITS 155.53 ZA[

EARTH TO NAR8

169.53 IMA 189.96 [CC .20189 INC 3.904? Vl 29.3_2

9.28 TAP 178.81 RCA 151.61 APO 228.31 V2 24.092

86.29 IT[ 178.31 ZAC 69.83 [TC 2?4.22 LVI 17.17

DLA 24.91 RAL 326.SD RAD 1640.1 VEL 11.586 PTH 6.63 VHP 3.129 DPA -52.42 RAP 315.41 [CC 1.8332

L-I TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ R LONG

3565.80 -4?.DE 134.26 2DO.SO 98.02 10 56 37 2565.6 -58.56 tOS.le

3546.28 -40.26 139.2? 291.21 91.32 11 3 3? 2546.3 -35.35 109.32

3509.83 -83.91 130, I1 201,05 85,66 11 15 22 2509.8 -32.15 101.51

3430.68 -28,66 t23.41 200.35 81.23 11 39 1? 2430.7 -29.42 96.01

3240.13 -26.34 109.02 199.90 79.30 12 34 54 2249.8 "28.19 62.16

2905.15 "98.96 84.7R 200.35 81.23 14 13 23 1905.2 "29.42 57.38

2556.6S "33.91 59.03 201.05 85.66 15 58 SS 1556.? -52.19 30.48

DIFFERENTIAL CCRRECTION8

TDE 2.2095 TRA ".7797 TCS-T.529R BAU 1.4899

RDE .7204 IRA .1633 RC3-2.2TD3 FAU .10917

FDE 2.6203 FNA .7220 FC3-6.6698 AlP 11893

BD[ 2.3240 BRA .792T 9C3 ?.8649 FIP 961

MID-COURSE EXECUTION ACCURACY (:NBIT DETERMINATION ACCURACY

lOT 1?18.8 8GR 2049.2 863 565.R ST 169.5 8R 55.0 IS R?.9

RRT .9457 RRF .993? RTF .9192 CRT .9820 CRI -.9996 CIT -.9?87

6GB 7024.3 R25 .3582 R13 .9290 LIA 190.1 HSA 15.5 ISA .4

IGI 6995.1 862 639.6 THA 16.25 ELI 177.9 EL2 9.9 ALF 17.74

LAUNCH DATE JUN 14 1971 PLIGHT TIM( 252.00 ARRIVAL DATE FEB 21 1972

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 228.69 LAP .74

RC 246.4?7 GL 40.10

PLANETOCENTRIC CONIC

C3 15.678 VHL 3.959

LNCH AZHTH LNCH TIME

50.00 9 30 21

80.00 9 28 21

70.00 9 24 40

80.00 9 11 3?

83.09 8 3? 21

100.00 11 54 29

110.00 14 24 ?

DISTANCE 564,?97 EARTH TO MARS

LOL 262.31 VL 32.389 GAL 1.4? AZL 85.48 HCA 170.56 INA 199.1? [CC .20297 INC 4.5172 Vl 29.322

LOP 72.90 VP 21.915 GAP .17 AZP 94.41 TAL 8.79 TAP !78.31 RCA 191.65 APO 228.69 V2 24.051

GP -34.46 ZAL tO.41 ZAP IT.l? ITS 153.60 ZAE 85.79 ETE 177.?3 ZAC 67.41 ETC 2?4.44 LVi 19.23

OLA 29.04 RAL 329.1Y RAD 9640.8 VEL 11.650 FTH 8.69 VHP 4.0?5 DPA -S4.SO

L-| TIN( IMJ LAT INJ LONG INJ IT ASC INJ AZNTH INJ TIME PO CST TIN

3601.48 -47.$7 145.38 205.38 89.48 10 31 43 2681.5

3606.63 -3g.83 145.18 294.70 83.2? 10 29 52 2686.6

$997.71 -$2.02 144.42 2DS.Oi ?7.42 10 26 18 2697.?

3738.78 -23,97 144.83 200.5? 71.12 10 13 54 2T38.8

3848.89 -19.44 150.87 198.20 67.11 9 41 SO 2848.9

3215.25 -2S.ST 106.20 200.37 71.12 12 41 S 2213.S

2?44.55 -32.02 73.39 203.06 ??.42 15 9 51 1744.5

RAP $17.$7 ECC 1.2580

IHJ 2 LAT INJ 2 LONG

-42,19 lll.lS

-38.21 114.13

-SS.96 115.85

"29.19 118.62

-26.25 126.39

"29.19 80.19

"39.96 44.??

DIFFERENTIAL COqRECTIONI

TD[ 2.5926 TRA -.8095 TCS-8.9557 DAU I.$295

ROE .Ill? IRA .1404 RC3"2.2071 FAU .09502

FOE 2.6709 FRA .ll?? FC5-S.412? AlP 12142

90E 2.?430 IRA .9009 ICS ?.297S FSP 8?Y

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1925,2 SGR 2198.T 563 SOl.4 ST 189.1 5R 65.0 |8 68.S

RRT ,9475 RRF .9991RTF ._,SO CRY ,9|54 Cfl6 -.999l CIT -.sOOT

SGB ?lS?.S R23 .36T9 R13 .2210 LSA 210.7 NIA IS.S 88A .$

SGt 7131.0 SG2 I?D.2 THA 17.05 ELl 199.6 EL2 10.5 ALF 18.?6

LAUNCH DATE JUN 14 1971 FLIGHT TIN[ 254.00 ARRIVAL DATE FEB 23 1972

HELIOCENTRIC CONIC

RL 151.94 LAL .OO L04. 212.31 VL

RP 229.07 LAP .?? LOP ?3.94 VP

RC 249.113 GL 44.84 GP "3T.20 ZAL

PLANETO(ENTRIC CON|¢

Cl 17.846 VHL 4.224

LNCH AZNTH LNCH TIME

50.00 8 55 54

60.00 8 39 3

70.00 ? 43 43

71.13 T 4 31

71.13 7 4 31

71.11 ? 4 31

110.00 12 45 10

DIFFERENTIAL CCRRECTION9

TOE 3.0509 TRA'I.D4S4 TCS-6.260R 8AU 1.5760

ROE 1.1229 RRA .0991 RC3-2.1068 FAU .08571

FOE 2.6696 FRA .4938 FC3-4.1605 AlP 12382

BOE 3.2510 BRA 1.0501 BC5 6.6059 FIP ?TO

DISTAHC( 560.85T EARTH TO MARS

52.400 GAL 1.39 AZL 84.72 HCA 171.59 INk 110.38 [CC .20927 INC 5.2756 VS 29.322

21.485 GAP .05 kip 95.22 TAL 8.22 TAP 179.61 RCA 151.68 APO 229.0? V2 24.010

81.67 ZAP 58.67 ET6 151.81 ZA[ 85.55 ETE 177.15 ZAC 64.63 [TC 274.71 LVI 21.56

DLA 53.SR RAL 523.35 RAO 9641.9 VEL 11.742 PTH 6.77 VHP

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

5819.49 -46.66 158.56 210.50 79.37 g 59 33

3864.49 -37.40 159.62 207.$2 79.75 9 43 27

4022.83 -24.93 166.98 202.18 65.86 8 $2 46

4149.02 -20.19 174.31 1g9,70 62.61 8 13 40

4149.02 -20.19 174.31 19g.?0 62.$1 8 13 40

4149.02 -20.19 174.31 lgg.?O 62,61 8 13 40

3069.65 -24.g$ g5.90 202.18 65.86 13 36 19

NID-COURIE EXECUTION ACCURACY

SGT 6927.9 8DR 2348.2 $63 441,9

RRT ,9493 RRF *gg18 RTF .90g8

SGB 7315,0 R23 .3789 R13 .g221

661 72SI,2 862 702.6 THA 18.01

4.270 DPA -$6.84 RAP 320.31 ECC t,299T

PO CST TIH INJ 2 LAT INJ 2 LONG

2819.S -49.49 123.S1

2894.S -40.12 128.83

3022,8 -$2.60 140.99

5149.0 -29.69 14g.97

5149.D -29.69 149.9T

3149.0 -29.69 t49,67

2069,6 "$2.60 69.91

(_DIT DETERMINATION ACCURACY

IT 208.6 SR 76.2 89 6?.0

CRT .9881 CR$ -.gig4 CST -.g821

LIA 231.3 MSA IS.S 86A .2

ELI 221.8 EL2 11.0 ALP 19.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ).

LAUNCH DATE JUN 14 16T1 FLIGHT TIME 2S8.00 ARRIVAL DATE FEB 21 liT2

HELIOCENTRIC CON|E DISTANCE 572,908 EARTH TO MARS

#L 151.94 LAL .DO LOt. 26|.31VL 32.412 GAL 1.30 AZL 83,78 NCA |72,82 8NA IRO.SR ECC .203R? INC 8,2403 Vl 28.32|

_P 229.48 LAP ,60 LO/P 74,9T VP 21,45? GAP -.08 AZP gl.:g TAL ?,69 TAP 180.30 RCA 151.71 4PO 229.46 V2 28.9S8

RE 251.?42 GL SD.IO GP -40.35 ZAL 82.94 ZAP IO,OG [T$ |SO.OR ZAE 63.16 ETE l?6.sg ZAC 61.43 [TC 271,07 LVI 24.28

PLANETOCENTR|C CONIC

CS 21.082 VHL 4.5g| OLA 38.46 RAL 32D.87 RAD 8143.3 VEL 11. 878 PTN i,R9 VHP 4.531 DPA -$6.44 RAP 323.89 ECC 1.348R

LNCH AZMTH LNCH TIME L'! TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 8 9 16 3989.78 -43,39 173,62 214,58 68.18 9 |5 48 2989.8 -47.46 138.40

60.90 ? 17 24 4129.00 -3Q,59 178.68 207.22 62.37 i 26 13 3129,0 -39.DR 151.11

62.78 6 8 34 4325,93 -21.41 189.19 201,30 57,26 7 20 40 3325.9 -32,93 16S.38

6Z.76 6 8 34 4325.93 °21,4| 169,19 Z01,30 57.26 ? ZO 40 3325.9 -32.93 168.38

62.78 6 8 34 4325.93 -21,41 189.19 201.30 57.26 7 20 40 3325.9 -32.93 165.38

62.78 6 8 34 4325.93 -21.41 189.19 201.30 57,26 ? 20 40 3325.9 -32.93 165.38

62,78 6 8 34 4325.93 -21.41 189,19 201.30 57,26 7 20 40 3325.9 -32.93 165.58

_I_FERENTIAL CCRRECTION8 NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

lOE 5.6169 TRA-1.2497 TC3-5.4362 BAU 1.6284 SGT 7018.3 3GR 2534.6 $G3 369.2 ST 227.8 SR 89.4 SS 63.7

ROE 1.4319 RRA .0328 RC3-1.9567 FAU .07194 RRT .9518 RRF .$890 RTF .902D CRT .9902 CR8 -.9990 CST -,9829

FOE 2.6044 FRA .3651FC3-2.9543 68P 12681 SGB 7462.0 R23 .3941 R13 .9161 LSA 252.4 MSA 15.5 $SA .2

BOE 3.8900 BRA 1.2502 8C3 3.7778 FSP 651 SG1 7425.7 $62 735,D THA 19.16 EL! 244.4 EL2 11.7 ALF 21.29

LAUNCH DATE JUN 14 1971 FLIGHT TIN[ 256.00 ARRIVAL DATE FEB 27 1972

HELIOCENTRIC CCNIC DISTANCE 576.931 EARTH TO MARS

EL 151,94 LAL .00 LOL 262.31VL 32.424 GAL 1.22 AZL 82.49 HCA 173.63 3NA 190.60 ECC .20469 INC 7.5071 Vl 29.322

RP 229.85 LAP .83 LOP 76.00 VP 21.430 GAP -.20 AZP 97.46 TAL 7.16 TAP 180.80 RCA 151.74 APO 229.85 V2 23.929

RC 234.363 GL 55.93 GP -43.94 ZAL 84.20 ZAP 61.93 ET8 148.42 ZAE 85.22 ETE 176.16 ZAC 57.76 ETC 275.$7 LV1 27,33

PLANETOCENTRIC CONIC

C3 26.147 VHL 5.113 DLA 43.70 RAL 317.44 RAO 6645.5 VEL 12.088 PTH 7.07 VNP 4.692 DPA -62.28 RAP 328.76 ECC 1.4303

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

8O.O0 6 58 32 4218.08 -36.12 190.60 214,78 56,63 8 8 3D 3218.1 -46.22 161.18

55.19 5 21 28 4471.44 -21.71 201.93 202,84 51.10 6 36 O 3471.4 -35,58 178.33

35.19 S 21 28 4471.44 -21.71 201,93 202.84 51.10 6 36 O 3471.4 -35.58 179.33

55,19 5 21 28 4471.44 -21.71 201.93 202.84 51.10 6 36 O 3471.4 -35.58 179.33

55.19 5 21 28 4471.44 -21,?1 201.93 202,84 51,10 6 36 O 3471.4 -35.56 179.33

55.19 5 21 28 4471.44 -21.71 201.93 202,84 51.10 6 36 O 3471.4 -35.58 179.33

55.19 5 21 28 4471.44 -21.71 201.93 202.84 51,10 6 36 0 3471.4 -35.58 179.33

DIFFERENT XAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 4.2836 TRA-I.S5?7 TC3-4.5531BAU 1.7061 3GT 7109.7 3DR 2760,8 663 269.2 3T 242.8 8R 103.9 $S 57.3

ROE 1.8527 RRA -.DR11 RC3-1.7744 FAU ,05709 RRT .9555 RRF .9832 RTF ,8898 CRT .9916 ERR -.9983 CST -,9824

FOE 2.4166 FRA ,2234 FC3-1,8904 BRP 12730 368 7626.9 R23 .4168 R13 .gD62 LSA 269.8 MSA lS,S 8SA .2

ROE 4.6671BRA 1.5604 BC3 4.8866 FSP 508 SGI 7588.6 SG2 763.4 THA 20.57 ELI 263.8 EL2 12.3 ALF 23.04

LAUNCH DATE JUN 14 1971 FL|GHT TIME 280,00 ARRIVAL DATE FEB 29 1872

HELIOCENTRIC CCNIC DISTANCE 580.982 EARTH TO MARS

RL 11|,94 LAL ,DO LOL 282.3l VL 32.438 GAL 1.13 AZL 80.75 NCA 174.64 6MA 191.01ECC ,20542 INC 9.2458 Vl 29.322

RP 230,23 LAP .86 LOP 77,02 VP 21.403 GAP -.33 AZP 99.21 TAL 6.65 TAP 101.29 RCA 151.77 APO 230.24 V2 23.888

RC 256.977 GL 62.37 GP -48.01ZAL 83.42 ZAP 64.38 [T3 147.16 ZAE 85.64 ET[ 176,D2 ZAC 53.60 £TC 278,30 LVI 30.71

PLAN£TOCENTR|C CON|C

C3 34.592 VHL 5.821DLA 49.21 RAL 312.58 RAD 8648,7 VEL 12.430 PTH 7.33 VHP S.41T DPA -65.21 RAP 335.61 ECC 1.5893

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

47.89 4 35 44 4606.53 "ZD,53 E13.73 205.T4 44,24 5 Je 33 3608,5 -38.97 195.32

47.89 4 35 44 4608.33 -2D.53 213.73 2D3.74 44.24 S 32 33 3608.5 -38.9T 193.32

47.89 4 35 44 4608,53 -20.53 213.73 203,74 44,24 S 52 33 3608.5 -36,97 193.32

47.89 4 33 44 4806.53 "20,|$ 2|3,73 203,74 44,24 5 $2 33 3406.$ -3S.97 193.32

47.89 4 35 44 4808,53 "20.|5 215.73 203,74 44,24 S 52 33 3806.5 -36.97 193.32

47.89 4 35 44 4608.93 -20.|3 213,73 203.74 44,24 5 52 33 3802,5 -36.97 193,32

47.89 4 39 44 4608,51 -20.53 213.73 203,74 44,24 S 52 33 3608.5 -38.g? 193.32

DIPF(RENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TOE 5.0934 TRA-I.9880 TC3-3.8011 9AU 1.8134 SGT ?164.9 8GR 3047.2 SG3 202.6 ST 252.1 SR 120.0 St 47.1

ROE 2.4187 RRA -.3111 RC3-!.1321FAU ,04059 RRT .1615 RRF .iTOO RTF ._vRO CRT ,gg2R CRS -.998R El! -.SOUl

FOE 2.0852 FRA .1007 FC3-1.0138 88P 12783 3GB 7?83.9 R23 .4529 RI3 .8885 LIA 282.8 MSA 15.3 8SA .1

8DE 5.3581 8RA t. OlO2 QC3 3.9213 FSP 345 $Gl 7747.4 $62 774.0 THA 22.48 ELI 278.9 EL2 12.g ALF 2S.$S

1g24



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L4U_¢H D4Y[ J_t 1! 167! FLIINT TIlE lO,OO ARRIVAL DATE IEP i IITI

HELIOCENTRIC CONIC

RL 151.96 LAL .DO

RP lO6.?l LAP -I.60

RC 61.OSO St. °10.73

PLANETO¢ENTR]¢ CONIC

C3 38.058 VHL 6.ESO

LNCH AZNTH LNCH TIN[

SO.DO IS 11 23

lD.OO 14 E] SD

70.00 15 36 18

6O.OO 17 48 35

SO.DO 19 $3 21

100.00 EO 31 26

110.00 20 55 44

DIITkNCE tt?,il3 EARTH TO MARl

U_l. ll3.lT VL 34,63l tAL I,II AZL i1,94 HCA 16,Y3 RNA |4|,AI ECC °38939 INC 1,9661 V! El,Ill

LGP 338,01 VP 8Y,143 GAP II,lD AZP SO,TO TAL |1,41 TAP 9O,|T |CA 149,04 APO 336,11 Vl ll,4ll

GP -E,ll IAL ST,DO ZAP 17_.69 [T8 lO|,tl ZAE 1tl,18 IT[ ?,Od IAC 9l,|O [TC |79,13 LVi -1?,14

DLA °ES.IO RAL 3R|.?l RAO OiSD,3 V[L ||.607 PTH T,46 VHP t,991 DPA "1T,49 RAP 3ED,IY [C¢ l.O4ll

L'I TIN[ IMJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CIT TIN INJ E LAT INJ ! LONG

t794,63 "||.|6 79,|5 191,89 133.6| 13 57 49 1764,6 -3.28 62.66

2598,53 -14°9S i7,19 19?,60 1|?,87 15 6 49 1592,6 .98 49.42

2320.02 -8,58 50.20 202.Z4 123.18 |6 34 58 1320.0 3.36 30.64

1968.66 -3.01 26.94 205.6? 119.72 18 21 23 968,? 9.30 8.38

|630.71 -.44 3.51 207.09 118.28 20 D 32 630.? 11.14 342.47

1443.13 "3,01 342,31 205.6? 119.72 20 55 29 443,1 9.30 327.?3

1366,84 -8.58 339.11 202.84 123.16 21 18 31 366.8 5.36 319.56

DIFFERENTIAL CCRRECTION6

TOE -.1931 TRA -.6039 TC3 .1395 BAU .0849

ROE -.5737 RRA .1682 RE3 .0318 FAU ,03731

FIDE -.1067 FRA .1275 FC_ -.82?1 BSP 667

BOE .6053 BRA .6326 Be3 ,1626 FSP 103

LAUNCH DATE JUN 13 1971

HELIOCENTRIC C_lIC

HID-COURSE EXECUTION ACCURACY CRD|T DETERMINATION ACCURAC7

56T 667.0 6GR 560,8 363 90.4 ST 12.7 SR 86.5 88 4,?

RRT -.0413 RRF ,0696 RTF -,3835 CRT .6125 CR3 -.9241 CST -.3586

566 871.4 R23 "*0062 R13 ,3860 LSA 25.1NSA 9.8 88A 1.3

SG1 668.4 662 359.2 THA 173.33 ELI 27.7 ELI 9.6 ALF 71.22

PLIRHT TIHE 82.00 ARRIVAL DATE 6EP 5 1971

DI8TANC[ 220.213 EARTH TO MARS

RL 131.96 LAL ,DO

RP 206.69 LAP "1.80

RC 61.933 GL -10.86

PLANETOC[NTRZC CONIC

C3 36.733 VHL 6.061

LNCH AZNTH LNCH TIN[

SO.O0 13 10 42

60.00 14 23 32

70.00 13 57 12

6O.OO 17 51 O

gO.DO 19 37 1

100.00 ZO 33 52

110.00 20 $6 38

DIFFERENTIAL CCRRECTION8

TOE -.1892 TRA -.599? TC3 .1814 BAU .O9DS

ROE -.5649 RRA .1833 RC3 .0321 FAU .03911

FOE -.1176 FRA .1257 FC3 -.9218 BSP 690

60( .5957 6R4 .6271 6C3 .1842 FSP 113

LQL 263.27 VL 34,437 GAL 5.86 AZL 91.91 HCA 70.02 8HA 236.63 ECC .37030 INC 1.9104 Vl 29.319

LOP 333.2? VP 26.899 GAP 20.54 AZP 90.65 TAL 21.86 TAP 91.87 REA 149.01 APO 324.23 V2 26,495

GP -2.8? ZAL 36.44 ZAP 171.64 ET5 200.18 ZAE 166.59 ETE 6.12 ZAC 96.11 ETC 279.16 LVI -17,18

OLA -23.42 RAL 326.16 RAO 6649.5 VEL 12.515 PTH 7.40 VHP 9,62? DPA -17.48 RAP 329.36 EC¢ 1.6045

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ E LONG

27t_.23 -_0.2| 78.16 190,54 134.04 13 56 44 1762,2 -2.14 61.78

2966.10 -13.91 e6,42 196.25 128.20 15 6 21 1566.5 2,0_ 48.R?

2293.13 -?.58 48,7$ 200.92 123.40 16 35 25 1293.1 6.38 19.21

1936.96 -I.94 25.20 204.40 119.89 18 23 17 93?.0 10.33 4,37

1595.03 .?1 1,52 205,87 118.27 20 3 36 595.0 12.20 340.39

1411.43 -1.94 346.5? 204.40 119.80 20 57 23 411.4 10.33 325,94

1339.93 -7.56 337.68 200.92 123.40 21 18 58 340.0 6.38 318.14

HID-COURSE EXECUTION ACCURACY CREIT DETERMINATION ACCURACY

SGT 688.7 SGR 566.8 863 97,7 ST 13.0 8R 28.9 SS 5.1

RRT -.0416 RRF .0641 RTF -.3960 CRT .6070 CR8 -.9354 CST -.3845

5GB 893.2 R23 -,0128 R13 .3987 LSA 28.5 MSA 10.0 8SA 1,3

861 690.0 $62 567.2 THA 173.90 ELl 28.2 EL2 9.8 ALF 71.26

LAUNCH DATE JUN 15 1971 PLIGHT TIME 84.90 ARRIVAL DATE SEP ? 1971

HELIC_ENTRIC CONIC

RL 151.96 LAL .00

RP 206.88 LAP -1.79

RC 62.879 GL -10.98

PLANETOCENTRIC CONIC

C5 34.646 VHL 5.886

LNCH AZMTH LNCH TIME

50.00 13 9 58

60.00 14 23 25

70.00 15 58 1

60.00 17 53 25

90.00 19 40 48

100.00 20 38 17

!10.00 20 57 2?

DIFFERENT 14L CCRR[CTION8

TOE -.t821 TRA **S90S TCS .2DO? |AU .OiiI

ROE ",5567 RRA ,1?84 RE3 .032t FAU .04053

FOE -,1303 FRA .1224 FC3-1.0244 |3P TlS

80[ .SRS? IRA .8188 9C3 ,2038 FIP 124

DISTANCE 223,217 EARTH TO MARS

LOt. 263.27 VL 34.254 GAL 5.81 AZL 91.88 HCA 71.29 3NA 231.46 ECC .35637 IHC 1.6847 Vl 29.319

LOP 334.54 VP 26.062 GAP 19.99 AZP 90.60 TAL 22.31 TAP 93.39 RCA 148.9? APO 313.94 V2 20.496

GP -2.94 ZAL 55.8? ZAP 170.37 ET8 198,23 ZAE 166.36 ET[ 5.22 ZAC 96.02 ETC 279.|9 LVI "17.08

DLA -25.72 RAL 324.58 RAD R648.R VEL 12.432 PTH 7.34 VHP 9.280 DPA "17.49 RAP 329.53

L-I TIN[ ]NJ LAT INJ LONG |NJ RT ASC INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT

2740.72 -19.1R 77,14 189.24 134.42 13 55 38 1740.? -1.06

2545.35 -12.97 65.25 194.94 128.50 IS 5 48 1545,4 3.04

2287.12 -6.60 47,38 199.64 123,59 16 35 48 1267.1 ?.36

1905.95 -.89 23.50 203,18 119.85 18 25 11 905.9 11.32

1559.60 1.85 359.55 204.69 118.22 20 6 48 559.6 13.24

|310o40 -,89 344,8? 203,18 119.85 20 59 17 360.4 11.32

1313.94 -6.60 339.30 199.64 123.59 21 19 21 313.9 ?,3S

MID-COURSE EXECUTION ACCURACY

3GT 703.0 36R S76,4 863 105.4

RRT *,0443 RRF .GRID RTF *,_44

869 909,1 R23 ".0149 RI3 ,4073

3GI T04,4 562 ST4,? THA 173,75

ECC 1.3702

INJ 2 LONG

60.82

47.16

27.84

2.50

368,31

524.17

315,76

ORBIT DETERMINATION ACCURACY

ST 13,0 8R 27,2 88 S.S

CIT *SITS CRI ",6457 ElY -,40Y0

LSA 29,0 MSA 10,1 85A I,4

ELI 25,S EL2 10.0 ALF 71.70

LAUNCH BATE JUN 15 19Tt FLIGHT TIME 86.00 ARRIVAL DATE 8EP I II7t

HELIOCENTRIC CONIC

RL 151.98 LAL .DO LOL 263.2? VL

RP 206.6? LAP -1.77 LOP 335.81 VP

RC 63,868 6L -11.08 GP -5.02 ZAL

PLANETOCENTRIC CONIC

C3 32.770 VHL 5,724

LNCH AZMTH LNCN TIN[

30.90 15 9 S

60,00 14 23 8

?0.00 13 58 45

89.00 1? 53 49

9D.QO 19 44 42

tO0.O0 20 36 41

110,00 20 $8 11

OIFFERENTIAL CORRECTION8

TOE -.1749 TRA -.$807 TC3 ,22D5 BAU ,097|

RD2 -°5490 RRA ,1736 RE3 ,D31| FAU ,04301

FD[ -,1439 FRA .1184 FC3-1.1363 iSP ?39

6DE ,5768 BRA ,6961 6C3 ,2228 F|P 137

DISTANCE 226.352 EARTH TO MAR8

34,084 GAL 5.79 AZL 91.86 HCA 72,59 SNA 229.88 ECC .34350 INC 1.8594 Vl 28.318

26,444 GAP 19,46 A2P 90.56 TAL 22,?6 TAP 95.32 RCA 14R.g3 APO 304.78 V2 26.481

53,29 ZAP 169,46 ET3 196,66 ZAE 166,20 ETE 4,36 ZAC 95.92 ETC 279.21 LVl -17.04

DLA "26.01 RAL 323.99 RAD 6648.t VEL 12.357 PTH ?,28 VHP 8.949 DPA "17.51 RAP 32g.82 ECC 1.5593

L-| TIN[ INJ LAT INJ LONG INJ RT ADC INJ AZNTN ]NJ TIME PO CIT TIN INJ 2 LAT INJ 2 LON6

2720.13 *!8,29 75,17 187,97 134.75 13 54 25 1720.1 -.02 59.86

2S23.14 -1_,92 94.13 1g3,67 128,76 15 5 |l 1523.1 4.0| 48.09

2242.05 -5.66 46.06 |98,39 123,74 16 36 7 1242.D 8,29 26.51

1876.63 .14 21.64 201,99 119,86 18 27 4 8?5,6 12.27 1,06

1524.45 2.98 357.$8 293,56 118.14 20 10 7 524.5 14.25 358.22

1359.19 .14 345,29 291,99 119.86 21 I I1 350.1 12.27 322.43

1288,66 *5,66 334.g8 198.39 123.74 21 19 40 288,g 8,29 316.46

RID-COURSE EXECUTION ACCURACY ORDIT DET[RNINATION ACCURACY

8GT 716,D 9DR 583.7 363 113,7 8T 13,| 8R 2?,6 96 6.D

RRT -,04?0 RRF ,D743 RTF -,4124 CRT ,5881 CR9 -.9542 C3T -.42?2

8GB 1|3,9 R|3 -,0173 RI3 ,4IS? LDA 29,4 MSA ID.3 68A 1,4

$01 717,6 $02 58t,8 THA 173.57 ELI 26.8 EL2 10,! ALP 72,18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN 19 tR?I

NELIQCENTRIC C_NIC

RL 151,9l LAL .OO

RP 2Ol,6S LAP -1.T9

RC 64.996 GL "!1o19

PLANETOCENTRIC CONIC

C3 31.079 VNL S,S?S

LNCH AZNTH LNCH TINE

SO.DO 13 8 9

60.00 14 22 48

70.00 15 59 23

80,00 17 58 11

90.00 19 48 44

1O0.OO 20 41 2

110.00 20 58 49

FLIGHT T1NE 88.00 ARRIVAL DATE RiP 11 1971

DISTANCE 929.602 EARTH TO RAmS

LQt. t63.tY VL 35.921 9AL S.T2 AZL 91.83 HCA 73.93 8NA 222,79 ECC ,13|55 INC |.954| V1 99,3|9

bOP 53T.D8 VP 2S.239 GAP |8.95 AZP 90,51 TAL 23.25 TAP 9?,06 2CA |48.89 APO 996.61 V2 ZR.496

GP -S,O9 ZAL 54,TE ZAP tM.34 ET$ 195,38 ZAE t66,tO ETE 5,45 ZAC 95.93 ETC 279,23 LVI -IT,GO

DLA -26.30 RAL $25.40 2AD 9647.4 VEL 12.288 PTH 7.25 VHP 9.951 OPk -1T,54 RAP 329.64 ECC I.S119

L-I TIME [NJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2700.48 -17.26 75.26 |86.74 195.06 15 51 9 1700.5 .91 59.14

2501.91 -11.12 65.07 192.44 128,99 15 4 30 |50|.9 4.94 45.07

2217.95 -4.74 44.79 197.18 123.86 16 59 21 1218.0 9.19 29.22

1846.12 1.14 20,22 200.84 119.84 18 29 57 846,1 13.19 $$9.55

1489.56 4.10 555.63 202.47 118.01 20 15 34 499.9 15.23 534.13

1120.59 1.14 341.59 200.84 119.84 21 S 3 520.6 13.19 320.72

1264.77 -4.74 355.71 197.18 123.86 21 19 54 264.8 9.19 114.14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 728.9 SGR 590.6 SG3 122.5 ST 15.1 SR 28.0 SS 6.4

RRT -.0502 RRF ,0800 RTF -.4204 CRT .5775 CRS -.9608 CST -.44$3

969 938.2 R2S -.0192 RI3 .4240 LSA 29.8 NSA 10.4 SSA 1.5

SGI 730.6 $62 588.5 THA 173.35 ELI 29.1 ELI 10.3 ALF 72,69

DIFFERENTIAL CCRRECTIONS

TOE -.1677 TRA -.5719 TC3 .2411BAU .1010

ROE -.5418 RRA .1690 RC3 .0512 FAU .04515

FDE -.1581FRA .1IS? FC3-1.25?7 BSP 764

BOG .5672 BRA .5960 BC3 .2431FDP 150

LAUNCH DATE JUN 15 1971 FLIGHT TIN[ 90.00 ARRIVAL DATE 8(P 13 1971

HELIOCENTRIC CONIC DISTANCE 232.951 EARTH TO MARS

RL 151.96 LAL .00 LOt. 263,27 VL 33.777 GAL 5.69 AZL 91.81HCA 75.10 SNA 219.07 ECC ,32056 INC 1.8098 Vl 29.519

RP 206.70 LAP -1.75 LOP 138.55 VP 26.045 GAP 18.42 AZP 90.47 TAL 23.70 TAP 98,80 RCA 148.85 APO 289.30 V2 26.494

RC 66.082 GL -11.26 GP -3.17 ZAL 54.14 ZAP 167.19 ETS 194.32 ZAE 119.07 ETE 2.36 ZAE 95,73 ETC 279.25 LV! -16.94

PLANETOCENTRIC CONIC

C3 29.555 VHL 5.436 DLA -26.57 RAL 322.80 RAD 6646.8 VEL 12.227 PTH 7.19 VHP 8.329 DPA -17.58 RAP 129.97 ECC 1.4864

LNCH AZNTH LNCH TINS L-I TINS |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SD.O0 13 T 9 2681.80 -16.35 74.40 185,56 135.33 13 51 51 1681.8 !.90 58.36

60.00 14 22 23 2481.68 -10.25 62.07 191.25 129.19 15 3 45 1481.7 5.83 44.10

70.00 15 59 55 2194.89 -3.87 45.58 196.01 123.96 18 56 50 1194.9 10.04 23.98

80,00 18 O 30 1817.47 2.11 18.64 199.73 119.79 18 50 47 817.5 14.07 35T.68

90.DD 19 52 $6 1454.89 5.20 353.98 201.43 117.84 20 17 !1 454.9 15.18 332.03

100.00 20 43 22 1291.95 2.11 340.01 199,73 119.79 21 4 54 291.9 14.07 319.05

110.00 20 59 22 1241.71 -3.87 132.50 195.01 125.96 21 20 3 241.7 10.04 312.90

DIFFERENTIAL CCRRECTION9

TOE -.$609 TRA -.5627 TC3 .2617 BAU .1041

RDE -.5351 RRA .1946 RE3 .030D FAU .04742

FDE -.1731 FRA .1082 FC5-1.3892 BSP 727

BDE .5588 BRA .5883 BC3 .2634 FSP 194

LAUNCH DATE JUN 13 1971

HID-COURSE EXECUTION AcCuRACY CR61T DETERMINATION ACCURACY

$GT 741.2 SGR 597.3 SG5 131.9 9T 13.1SR 28.3 3S 6.9

RRT -,0559 RRF ,0859 RTF -.4272 CRT .5670 CR$ -.9680 CST -.4973

SGB 951.9 R23 -,0216 R13 .4313 L$A 30.2 NSA tD.5 SSA 1.6

$61 741.1 962 594.8 THA |75.08 ELI 29.4 EL2 10.4 ALF 75.20

FLIGHT TIME 92.00 ARRIVAL DATE SEP 15 1971

HELIOCENTRIC CONIC DIDTANCE 236.388 EARTH TO MARS

RL 151.96 LAL .OO LOL 263.27 VL 33.640 GAL 5.66 AZL 91.79 HCA 76.36 SNA 215.76 ECC .31034 INC 1.7855 Vl 29,319

RP 206.72 LAP -1,74 LOP 539.62 VP 25.864 GAP 17.92 AZP 90.42 TAL 24.18 TAP 100.54 RCA 148.80 APO 282.72 V2 26.491

RC 97.295 GL -11.33 GP -5.25 ZAL 53.57 ZAP 166.02 ET$ 193,42 ZAE 166.11ETE 1.$6 ZAC 95.84 ETC 279.27 LV! -19.88

PLANETOCENTRIC CONIC

C3 28.177 VHL 5,$08 DLA -26.83 RAL 122.20 RAD 9646.S VEL 12.171PTH 7.15 VHP 8.057 DPA -17.63 RAP 330.08 ECC 1.4837

LNCH AZNTH LNCH TIME L-! TIME INJ LAT |NJ LONG INJ RT ASC |NJ AZHTH INJ TIRE PO CIT TIN INJ 2 LAT INJ 2 LONG

SO.GO 13 9 5 2884.08 -19.49 73.59 184.41 115.57 15 50 29 IS64.1 2.79 $7.62

6O.OO 14 21 |S 2492.47 -9.42 61.12 190.10 129.37 15 2 59 1482,5 9.67 43.17

TO.DO 18 O 22 2172.9D -3.OS 42.43 194.88 124.04 18 36 35 1172.9 10.85 22.79

80.00 18 2 48 1789.75 3.04 17.12 195.16 !19.72 18 32 56 78g.8 14.91 356.05

gO.DO 19 97 18 1420.41 9.29 151.74 200.44 117.93 20 29 58 420.4 17.11 $29,92

IOO.OO 20 45 30 1284.21 5.04 338.49 198.66 119,72 21 8 42 264.2 14.91 317.42

131.39 194.88 124.04 21 20 8 219.7 10.85 311.71

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 752.7 5DR 603.5 5GS 142.0 ST 13.1 9R 28.7 88 7.4

RRT -.0§71RRF .U925 RTF -._$8 CRT .5962 CRS -,9702 el| -.4994

8GB 964.9 R23 ".0249 R13 .4383 LSA 30,6 NSA 10.8 88A t.9

SGI 754.9 SG2 SOO.8 THA 172.81 ELI 29.7 EL2 IO.S ALF 73.72

110.00 20 $9 48 1219.72 -3.03

DIFFERENTIAL CCRRECTION9

TDE -.IS42 TRA -.$538 TC3 .2927 9AU .1070

ROE -.5298 ERA ,1603 RE3 .0292 FAU .04985

FDE -.1892 FRA .1018 FCS-I.S3I? 9SP 811

BOG .5508 8RA .$786 8C3 .2841 FSP 180

LAUNCH DATE JUN 15 IR71

HELIOCENTRIC CONIC

RL 151.99 LAL ,OQ

RP 206.75 LAP "I,T2

RC 68.50R GL -11.$9

PLANETOCENTRIC CONIC

C3 29.930 VHL 5.189

LNCH AZNTH LNCN TINS

90.00 13 4 $8

SO.DO 14 21 IR

TO.D0 19 O 42

80.00 18 4 59

90.00 20 ! 53

100.00 2D 4T 51

110.00 21 O 9

DIFFERENTIAL CORRECTIONS

TOE -.1479 TRA -.5455 TC3 ,3029 BAU ,1094

ROE -.5229 RRA .1592 RCS .0259 FAU .09244

FOE -.2063 FRA .0944 FC3-1.6860 6SP 929

BOG .5434 BRA .5674 BC3 .3040 FSP 196

FLIGNT TINS 94.00 ARRIVAL DATE SEP 17 1971

DISTANCE 259.902 EARTH TO MARR

LOL 295.27 VL 53.511 GAL 5,63 AZL 91.79 HCA 77.95 9MA SIR,TO ECC .30089 INC 1.7S14 Vl 29.319

LOP 340.89 VP 25.692 GAP 17.44 AZP 90.58 TAL 24.95 TAP 102.28 RCA 148.79 APO 276.80 V2 26.487

GP -S.54 ZAL 53.00 2AP 164.81 ET9 192.$5 ZAE 166.21 (TE .79 ZAC 95.54 ETC 279.28 LVI -I6,81

DLA -27.0? RAL 521,61 RAD 9645.8 VEL 12.120 PTH 7.09 VHP 7,759 DPA -17.69 RAP 330.10 ECC t,4438

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO C8T TIN INJ 2 LAT INJ 2 LONG

2647,14 -14.98 T2,84 183.30 155,T8 13 49 S 1947.3 3.63 $6.92

2444.26 -9.63 G0,25 188.98 129,52 15 2 3 1444.3 7.46 42.29

2192.00 -2.21 41,34 lgs,7g 124.09 16 36 34 IIS2.D 11.62 21.65

1762.99 3,95 15.95 197.62 119.62 18 54 22 763.0 15.71 394.46

1386.01 ?,58 349.?9 1g9.49 117,59 20 24 59 186.0 19.00 S2T.SD

1257,46 3,95 337.01 1g7.62 11g,62 21 8 28 23T.S 15.T1 $15.93

1198.82 -2.23 130.25 193.?g 124.09 21 2D 8 198.8 11.62 510.87

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

9GT ?63,6 $GR 60g.5 SG3 192,8 3T 13.D 9R 29.0 99 ?.9

RRT -,0609 RRF .0995 RTF -,4385 CRT .5454 CRS -.9734 CS¥ *.4799

8GB g77.0 R23 -.0271 R13 .4437 LSA 31.0 NgA 10,6 IRA !.7

$61 ?66,0 SG2 606.5 THA 172,51 ELI 30.D EL2 10.6 ALF 74.23
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH 0ATE JUN t] 1t91 FLltRT TIN| tl.O0 AIR|VAL OAT| lip 10 IIYt

HELIOCENTRIC C_1¢

mL tSl.Jl LAL .DO LOL Ill.IT VL

lP 800.?l LAP "I.YI LOP S4R.tl VP

RC il,?Sl I_ -11,44 GP -],4] ZAL

PLAHET0_EHTRlC CONIC

C$ 2S,Tll VNL I.OYI

LNCH AINYN LNCN TINE

$0.00 IS ] 4?

10.00 14 EO ]0

?0.00 11 OSl

IO.00 18 f T

90.00 tO • 44

100.00 Z0 41 Sl

lID.DO II D I3

DIFFERENT IAL CCNRECTIQN4

TOE -.|34i TNA -.S3OE TC3 .$34| RAU .|1iS

NO[ -.S174 NRA .1521 RC3 .02Z8 FAU .OSSIT

FO( -,2241 FRA .00i3 FC3-1.8Slt lip ?Si

1DE ,5347 _RA ,3S11_3 ,3141 FIP 2|4

OlIIAK[ t4],iIS EARTH TO NAIl

)}.SOl GAL l,ID AlL St,Y4 NCA YioO0 ilA |IO,Oi ECC ,tilts INC I.?l?l VI tO. Ill

|$,S$1 GAP li. II AZP SO,S) TAL |S,13 YAP 104,0] NCA 140,?| APO I?|.4S V| 20,40)

l|,44 lap ll$.il [TI l|l,ll IA[ Ill. St [T[ $50,Y4 ZAC 91.40 [TC |70,|0 LV! -II.?]

DLA -|Y,SO RAL ]tI,Ot 140 lldS.] V(L ||.D?S PTH

L-I TINt INJ LAT

|•31.55 -10.01

|4|?.1| -?.01

till.tO "1.48

I?3Y.|E 4.81

1301.40 0.40

tilt.iS 4.01

1171,01 "!.40

Y,OS VHP ?.40| DPA "I?,TI RAP 330,|S |CC 1.424i

INJ LONG INJ RT AIC INJ AZNTN INJ TIN| PO CIT TIN INJ | LAY INJ t LONG

?|,13 |1|,!4 I_5.97 I3 4? 3| li31,$ 4.42 SI,ES

59.S0 187.91 I|O.iS 15 I i 142?.1 8.|1 41.4S

40.30 19|,?] 1|4.13 II 36 20 1132.2 t|.14 tD.SY

14,2| 111.03 110.50 18 36 4 737.2 li,dl 352.12

34?.02 1if. GO 11?.01 tO t• IS 351,5 II,II 323,14

]35.50 ISl.i3 lID,SO Zl I0 tO 211.? 11.41 ]|4.21

3|9.2| 192.?3 124.13 2| 10 2 t?D,O !|,34 309.49

NIl-COURSE EX[CUTICN ACCURACY ORBIT DETERNINATION ACCUaACY

IGT ?ll.i SiR I|S.E 803 164.| IT 12.G IR ED.3 88 i.4

RRT -.070? RRF .|0?0 RTF -,4600 CRT .SIll CR8 -.iTS? CIT -.4708

SOB 9t4.8 R23 -,0185 R13 .4i•S LSA 31.3 NiA tO.I iRA l.Y

Sit ??|,$ 0_2 011,0 THA t?1.2? ELI _0.2 EL| 10.S ALF T3.il

LAUNCH DATE JUN IS 1971 FLIGHT TIN| 98.00 ARRIVAL DATE lip 21 li?l

HELIOCENTRIC CONIC

NL 151.91 LAL .OO

tip 20i.14 LAP -1.12

RC 71.030 r,,L -11.40

PLANETOCENYR|C CONIC

C3 24,?73 VHL 4.177

LNCH AZHTH LNCH TIN|

50.00 13 E 35

60.00 14 ti SS

70.00 11 I 4

80.00 II 9 9

90.00 20 11 S4

IOO.00 20 32 0

110,00 21 D 30

DIFFERENT 1AL CORRECTIONS

TDE -.I319 TRA -,SE$2 TC] ,14il iAU .1108

NO[ -,Slit NRA .1412 Re] .OLD2 FAU oOSIIO

FOE -,|431PllA ,O?ll FC3-|,03OS lip 8|1

DOE .S28i MA .S457 it3 °3497 FIP |]3

OlITANCE 247.1|9

LOL 263.27 VL 31.200 GAL S.SD AZL 91.?1HCA 00.17 I#A

LOP 343.43 VP 25.37t GAP IS.SO AZP 90.29 T/d. 25.09 TAP

GP °3.52 ZAL It.el ZAP 142,38 iTS 191.40 ZAE 166,64 ETE

EARTH TO NARI

207.63 ECC .20402 INC l.?lll Vl 29.312

lOS,TO RCA 140.G6 APO 21G.GO V2 20.477

SS8,?O ZAC 95.35 ETC 279,tl LV[ -tO.iS

DLA -iT.St HAL 3|0.43 RAD 0644.9 VEL 12.031 PTH 7.02 VHP ?.iS? DPA -17.84 RAP 030.31 ECC 1.40Y?

L*I TIN[ INJ LAT |NJ LONG INJ RT AOC INJ AZNTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2GIG.?4 -13,18 ?1.40 101.21 136,14 13 46 11 1610.7 S.I? IS.G3

2411.02 -?.ll $8.G1 JIG.iT 129,7G IS 0 i 1411.0 8.90 dO.iS

2113.IG -.77 39.33 Igl,?I 1|4.15 16 30 17 1113.G 13.01 It. IS

l?12.Gt S.G] 11.86 1iS.G? 119.37 18 3? 41 712.G I?.I? )01.44

131l.?? 9,5| 143,83 It?.?t IIG,?S EO 33 $1 3IG,G 19,?3 )23.45

1liT.iS 0ol3 534.23 ItS.G? 119,37 |I 11 48 187.1 17.17 lit.it

1150.40 -.77 328.|S 191o71 1|4,15 tl 11 $1 160.4 13.01 308.47

RIO-COURSE iX|CUT|OH ACCURACY ORIIT DETERNINATICN ACCURACY

lit 780.1 8DR 4_0.S IG3 I?G,S iT It.? 81 |l.G 88 G.O

RRT -.0723 RRF .1149 RTF -,4068 CRT .SI4S CRI -,9?73 C81 -Dills

SO6 lil.l R23 -.Otll RI3 ,4633 LIA 31.7 NSA 10.? llA I.l

SO1 ?83.5 80| ilG.| THA 1?1.30 ELI 30.4 ELI IO,i ALF ?0.74

LAUNCH DATE JUN IS IS?| FLIGHT TIN| IOO,OO ARRIVAL DATE SiP 23 llTt

HELIOCENTIIC CONIC

NL 15|.96 LAL *DO

RP 208.90 LAP -t,G?

RC 72.517 GL -I1.Sl

PLANETOCENTRIC CONIC

C3 23.131 VHL 4.812

LNCN AZNTH LNCH TIN|

SO.DO 13 I 10

60.00 I4 II ?

?O.OO II I S

10.00 1l I1 ]

10.00 20 17 31

100.00 20 S$ SS

t10.00 21 0 3l

DiITANCE RIO.GIG EARTH TO NARD

LCL |13,t7 VL ]].l?i GAL S,SI AZL gl,ID HCA 01.40 8NA 205.41ECC .2?liD INC 1.6000 Vl 29.312

LOP ]44.?0 VP |S.235 GAP |i.OS AZP 90.25 TAL 20,05 TAP |0?.40 RCA 14O.Gl APO |82.21 V2 2G.4YO

GP *3.8| ZAL Si.)l tAP tGl.ll iTS 190.t0 ZAE lOG.iS ETE ]S?.Si ZAC 95.26 ETC 279.20 LVI -1G.S$

DLA -|7.71 RAL ]lt,tl RA| GI44.| VEL ll.gl| PTH G.gs VHP 6.90| DPA -17.0] RAP 330.34

L-I TIN| INJ LAT |NJ LONG INJ AT A$C INJ AZNTH INJ TIN£ PO CIT TIN INJ 2 LAY

2102°00 -It. SO TO.SO 100.2] t]G.ti 1] 44 42 1602.9 3,lG

2395,9l -t.S] S?.II 10S,80 129.86 14 sg 3 1195.9 I.SS

209G.12 -,ID 30,4| 100,73 124.15 IG ]G 1 1001.1 13.03

Iill,ll G.42 11.06 194.70 111.2| IS 39 13 Gll.2 IT.it

t211,4O IO.lO 343,?9 10i.08 I|G.3? 20 38 52 |61,4 80.06

IIiS,Ii 1.42 30|,93 194,75 119.22 21 IS 19 IS|.? 17.84

1142.93 -,10 ]|7,34 190.7] 124,10 21 19 04 142.0 IS,G)

DIFFERENTIAL CQIllECTIONI

T0E -.1Z84 YlA *.SIS) TCS ,3G4S IAU .lli]

RDE -.SO?] RRA .1440 RE| ,0141 FAU ,DII||

TOE -.IGI_ FRA ,Oils fC3-|,l|ll lip 141

IDE .3233 iRA ,SIll GC3 ,3140 FSP 204

#iD-COURS| EXECUTION ACCURACY

8iT ?IS.G IGR t|$.G SiS 100,G

RRT -.iT41 RRF ,ITS3 RTF ",_J41

SiS 1DOT.4 RtS -,0]]| 113 .4Gll

IGI 71],3 8G2 t|l.D THA IT1,10

iCE 1,1i2]

INJ 2 LONG

SS.O$

30.92

18.$8

330.02

311.19

lit.S9

397.SD

OROIT D[TERNINATION ACCURACY

ST 12,1 ]R og.s II Iol

COT ,SOIl CNI ",0714 CII ",4111

LIA 3|,1NIA ID,0 IDA 1.9

|LI $0,? |L2 10.7 ALF 71,11

LAUHCH OATE JUN 1| I|71 FLIGHT TIN| I0|.00 ARRIVAL DATE iEF 21 1171

HELIOCENTRIC CONIC

RL 101.90 LAL *DO

RP 201.•l LAP -t.GS

NC 73.90D GL -I|.S)

PLANETOC|NTNlC CONIC

¢3 22.2G? VNL 4.?00

LNCH AZNTH LN¢N TIN(

SO,OQ 13 0 ]

G0.00 14 IG 15

70.DO IG 0 SG

10.0D 18 It SO

10.00 20 |] 40

100.D0 20 SS 42

110.00 21 0 20

DIFFERENTIAL CGRRECTIGN8

TOE -.1247 TRA -.0114

NOD -.t020 NNA *14DG

FD[ -.2039 FRA .0004

ODE .0180 IRA .0324

DliTAHC2 2SA,S?S EARTH TO NAR1

LOL 20].|? VL ]S.O?l GAL S.S4 AZL 91.17 HCA t2.?0 IRA 203.00 [CC ,21904 |NC t.tGT3 Vl 29.)10

LOP 340,90 VP |S.Dtl GAP 10,01 AZP go.it TAL |$.$1 TAP 109,|1 RCA 140.S? APO 250.|1 V2 ZI,4GO

GP *3.?3 ZAL SO.IS tAP IS$.12 |T] 190.42 ZA| IG?.$4 ETE ]SG,]I ZAC gs,IG [TC 279.01 LVl -IG.44

T¢3 ,3?90 iAU ,111?

RC3 ,0097 FAU ,OG4SQ

FC3-2.42D0 lip G?I

DC3 .3790 FIP 271

DLA -2?.0| RAL ]1t.30 RAD 1144.1 V[L 11.|S? PTH G,S$ VHP S,?Sl DPA -11.04 RAP |SO.St [CC I.$TI$

L-i TIN| INJ LAT INJ LONG IHJ RT AlE INJ AZNTH INJ TIN| PO CIT TIN INJ 2 LAT INJ 2 LONG

|GiG,iS -11.10 70.30 179.20 130,42 IS 4] t] 1000.9 G, SI 54.00

2081.01 _S.02 S?.20 104,92 120,94 14 S? S? 1381.9 I0,IG 30.23

tOTI.G| .02 ST,S7 IGg.?g I|A.IS IG 30 39 IOTg,G 14,21 iT.G?

IGG?,O0 ?,IS IO,SE |93,0? lID.O? 10 40 S? GG?,O 10,AS ]41,11

1|44ol4 11,?0 341,01 19G.|? IIS,DS 20 44 ]3 244.G 21,39 ]11.12

1141.4? 7, IS 031,09 193.87 119,D? 21 14 4] 141.5 18,40 310.03

1121.1] oSt ]2t,49 189.70 1|4,15 21 19 1| 126.G 14,21 $01.09

k|O-COURSE EXECUTION ACCURACY ONS]T DETERN/NAT|ON ACCURACY

DOT ?9?°0 SiR 030.4 $03 EO],S 3T 12.| $R )Q.2 IS 10.1

RRT -,0702 RRF .1323 RTF -,AS19 CIT .SOl? CRS -.GTSO CIT -.SOTO

SOB 1015.? 120 -.D404 R13 ,4600 LSA 32.S NSA 10.8 GIA 2.0

$01 101.? IG2 620,3 THA 170.89 EL1 ]1.0 EL2 10.8 ALF TI,27

192?



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCH OAT[ JUN 15 16Tt PLIGHT TIME tO4.00 ARRIVAL DATE |[P 21 llYl

HELIOCEMTRI¢ CONIC OlITAMCE 2|l.363

RL 151.98 LAL .OD L01. 865.87 VL 36.989 GAL $,52 AZL 91.)4 HCA 83.iT IRA

RP 297.04 LAP "1.84 LOP 34?.|3 VP 24.971 GAP t$.18 AZP go.s? TAL 26.95 TAP 110,91 RCA 148.52

RC T5.426 GL -11.S3 6P "3o63 ZAL S0,3S ZAP t58.51 ET$ IiO.DI ZA[ 16T,?l (TE 355.03 ZAC 95.06

PLAMETOCENTRIC CO_41C

C3 22.210 VHL 4.713 DLA "28.05 RAL 316.75 RAO 6643.8 VEL |1.925 PTH 6.93 VHP l. S33 OPA °18.16

LNCH TIME L-I TIN[ IMJ LAT INJ LONG ZNJ RT ARC INJ AZMTH INJ TIN( PO CET TIM

12 58 44 25T7,92 -11.27 69.77 178.38 136.54 13 41 42

EARTH TO MAll

E01.66 [CC ,66109 tHE S.6441 Vl 21.111

APO 254.§T V2 26,4S4

ETC 279.27 LV! -11,$$

RAP 330.$3 ECC 1.5885

INJ 2 LAT IHJ 2 LONG

1577.9 7.11 53.99

1368.8 10.72 30.58

1064.7 14.75 16.83

646.1 19.02 147.3T

205.0 22.25 316.22

120.6 19.02 308.74

111.5 14.75 )0S.75

ORBIT DET£RHIHATION ACCURACY

ST 12.6 8R 50.4 IS 10.?

CRT .4954 CRS -.9793 CST -.5152

LSA 12.9 MSA 10.9 SSA 2.D

£L1 31.2 EL2 10.9 ALF 76.54

LNEH AZMTN

50.00

80.00 14 17 20 2368.64 "5,15 56.57 184.01 130,00 14 S6 49

70.00 18 D 46 2064.69 l.lO 36.?8 188.88 124.t4 16 35 11

80.00 12 14 27 1646.12 ?.84 9.16 193.02 110.90 18 41 53

90.00 20 31 14 1204.95 12.87 339.33 19|.64 115.40 20 51 19

100.00 20 57 19 1120.60 ?.64 ))0.5) 193.02 llB.�O 21 15 59

110.D0 21 D 12 1111.50 !.10 325.70 188.88 124.14 21 18 44

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1211TRA -.50T4 TC3 .1931 8AU .1167 8GT 804.7 |DR 634.9 861 218.2

ROE -.4q84 RRA .1574 RE3 .OD)8 FAU .06798 RRT -.0617 RRF .1416 RTF -.4489

FDE -.3055 FRA .0452 FC$-2.6497 88P 890 568 1025,0 R23 -.0471RI) .4587

806 .5129 BRA .5257 BE3 .3952 FSP 299 861 809.0 SG2 629.4 THA IT0.57

LAUNCH DATE JUN 15 1971 FLIGHT TIME 106.00 ARRIVAL DATE SEP 29 1971

HELIOCENTRIC CCNIC DISTANCE 262.191

RL 151.96 LAL .OO LOL 263.2? VL )2,905 GAL 5.50 AZL 91,62 HCA 85,23 )HA

RP 207.12 LAP -1,62 LOP )48.49 VP 24.850 GAP 14.76 AZP 90.13 TAL 27.17 TAP

RC 76,944 GL -11.93 GP -3.94 ZAL 49.87 ZAP 157.17 ET8 189.64 ZAE 168.$1ETE

PLANETOC(NTRIC CONIC

C3 21.499 VHL 4.637 DLA -28.19 RAL 118.21 RAD 6641.5 VEL 11.895 PTH 6.91 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 12 57 25 2566,79 -10,T2

60.00 14 16 22 2356.T8 -4.82

70.00 16 0 26 2050.72 1.64

80.00 18 IS 52 1626.65 8.48

gO.DO 20 41 21 1157,42 14.24

IOO.00 20 58 44 1101.12 8.48

110.00 20 59 52 109T.54 1,64

DIFFERENTIAL COtRECTION8

?DE -.1180 TRA -.S016 TC5 .4050 6AU .1164

ROE -.4944 ERA .1341 RE3 -.DO)D FAU .07168

FOE -.3278 FRA .0307 FC)-2.8862 68P 902

BDE ,5082 BRA .51g2 BC) .4050 FSP 325

EARTH TO MARS

199.8T ECC .25712 INC 1.6211 Vl 29.$19

112.60 RCA 148.48 APO 251.26 V2 26.444

35).53 ZAC 94.97 ETC 27g.25 LVI -16.20

6.318 OPA -18.29 RAP 350.50 ECC 1.3538

INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

69.29 177.52 136,64 13 40 12 1566.8 7.66 53.52

55.99 183.1) 130,06 14 55 19 1156.8 11.24 37.98

36.05 188.01 124.12 16 34 37 105D.7 15.24 16.04

8.07 192.20 118.74 18 42 5g 626.? 19.55 346.18

$$6.51 195.16 114.69 21 D $8 157.4 23.21 113.07

$29.43 192.20 118,74 21 17 5 101.1 19.55 307.53

524.97 188.01 124.12 21 16 10 97.5 15.24 304.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 810.5 |DR 619.1 SG3 213.9 ST 12.6 )R 30.7 $8 11.3

RRT -.0853 RRF .1519 RTF -.4450 CRT .4900 MRS -.9792 CST -.5226

SGB 1052,2 R23 -.0543 R13 .4562 LSA 33.3 MSA 10.9 SSA 2.1

$G! 815.2 SG2 633,2 THA 170.21 ELI 31.4 EL2 10.9 ALF 76.78

LAUNCH DATE JUN 15 1971 PLIGHT TIME 109.00 ARRIVAL DATE OCT 1 1971

HELIOCENTRIC CONIC DISTANCE 266.058

RL 151,98 LAL .DO LOL 285.27 VL )2.826 GAL 5.48 AZL 91,60 HCA 86.49 6MA

RP 207.21 LAP -1.60 LOP 349.76 VP 24.735 GAP |4.55 AZP 90.10 TAL 27.78 TAP

RC 78.502 GL -11.51 GP -4.06 ZAL 49.41 ZAP 155.79 ET) 189.29 ZA[ 168.88 ETE

PLAN[TOCENTRIC CONIC

C3 20.848 VHL 4.388 DLA -25.32 RAL 5|7.72 RAO 6643.2 VEL 11.868 PTH 6.86 VHP

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 12 58 5 2556.51 "10.21 68.84

80.00 14 t5 20 2145,88 -4,13 55.45

70.00 15 59 59 2037.92 2.12 35.38

8D.DO 18 !? 4 1600.87 9.0? ?,O|

88.47 20 45 |8 1128,48 18,23 335,32

IO0.OO 20 59 58 1081.14 i. O7 )28.42

IlO.DO 20 59 28 1084.T4 2.12 )24.30

DIFFERENTIAL CORRECTION|

TOE -.1151 TRA -,4858 TC3 .4152 IAU .1|56

ROE ",4905 RRA .|$08 RC3 -,DID6 FAU ,01|57

FOE -.3511 FRA .8170 FC3-3o1362 6)P 909

DOE .5038 8RA .5129 |C3 .4154 FSP 352

EARTH TO MARS

196.31 ECC .25158 INC 1.5983 Vl 29.319

114,27 RCA 148.44 APO 248.23 V2 28.433

151.81ZAC 94.8? ETC 279.23 LVI -18.06

6.112 DPA -18.43 RAP 330.23 ECE 1,3431

INJ RT A6C INJ AZHTH INJ TIME PO C)T TIH INJ 2 LAT INJ 2 LONG

176.70 136.73 11 38 42 1558.3 8.18 53.08

102.30 130.11 14 54 26 1343,? It.Tt 37.43

157.16 124,10 16 33 57 1057.9 15.69 13.32

191.42 118.57 18 43 53 608.7 20.02 345.04

195.00 113.55 21 4 47 128.5 24.54 311.38

I91.42 119.57 21 17 59 83.1 20.02 308.41

187.18 124,10 21 17 30 84.7 15.68 304.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

)GT 815.0 )OR 645.2 863 250.5 )T 12,8 SR 30.9 98 11.8

flRT o,0889 RRF ,1828 RTF ",_.91 CRT .4834 CR9 -,9789 C$I -.9591

6G2 1018.2 R25 -.0620 R13 .4551 LSA 33.7 HSA 11.0 99A 2.2

861 820.2 862 )35.6 THA 169.80 ELI 31.6 EL2 I1.0 ALF 17.00

LAUNCH DATE JUH 1S 1871 PLIGHT TINE IlO.OO ARRIVAL DATE OCT 3 19/I

HELIOCENTRIC CONIC DIITANCE 269.95?

RL 151.68 LAL .OO L04. 863.27 VL 32.754 GAL 5.46 AZL 91.58 HCA 67.75 8MA

RP 207.31 LAP -1.57 LOP 351.02 VP 24.)26 GAP 13,95 AZP 90.08 TAL 28.18 TAP

RE 80.096 GL -11.49 GP -4.18 ZAL 48.60 ZAP 184,40 [T8 158.98 ZAE 169.|2 £TE

PLANETOCEHTRIC CONIC

C3 20.250 VflL 4.500 DLA -18,41 RAL $1?.24 RAO 6642,9 V[L 11,843 PTH 8,66 VHP

LNCN AZNTN LNCH TIN( L-I TIN) INJ LAT

SO.O0 12 54 45 254?.08 -g.74

80.00 14 14 16 2338.52 -3.89

?0.00 15 59 26 2021.27 2.57

8D.00 18 18 2 1592.26 9.60

86.99 20 31 42 1161.|5 16.48

100.00 21 0 53 1068,?| 9.60

110.00 20 $8 52 10T3,09 2.57

DIFFERENTIAL CCRR[CTI_9

TD[ -.1128 TRA -.4905 TC3 .4229 BAU .1146

ND[ -.4898 RRA .1277 RC3 -.0192 FAU .07969

FD[ -.3?5? FRA .0020 FC3-3.40?1E)P 911

BDE .4g98 9RA .9068 8C) ,4234 F6P 382

EARTH TO MAR)

196.9) ECC .24845 INC 1.S?$5 Vl 26,)19

!1|.93 RCA 148,40 APO 243.4? V2 28,422

34R,82 ZAC 94.7? ETC 2T9.20 LVl -15,92

S,9|4 DPA -18.80 RAP 330,14 ECC 1,3353

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CET TIH INJ 2 LAY INJ 2 LONG

66,43 1?5,g2 116.81 13 5? 12 154T,! 8.65 $2.67

54.86 181,SD 130.14 14 5) 12 1335.5 12.15 38.62

)4.7? 186.38 124,0T 16 33 12 1026.3 16.09 14.88

6.13 190.66 118.41 18 44 34 592.5 20.45 144.01

)37.83 lg4,10 113,4R 20 Sl 3 161,5 24.T5 111.84

32?,|0 190.66 116.41 21 18 40 66.T 20.45 305.38

323.69 186,18 124,DT 2! 16 45 71,1 16.09 )03.$8

NIO-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 618.3 )DR 647.1 SG3 268.t 8T 12.8 8R 31.1 88 12.4

RRT -,0928 RRF .1744 RTF -.4554 CRT .4811 CR) -.gT84 CET -.$373

666 104),2 R23 -,OTD5 R13 .4484 L6A )4.1 HEA !1.D SEA 2.2

$GI 824.0 SG2 639.g THA 169.31 ELI 31.8 EL2 11,0 ALF 7T.21

1928



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUt II 16T1

NELiO¢[MTtI¢ CONIC .

RL t51,69 LAL ,DO

RP tO?,4l LAP "t,||

RE 91.TID 6L "||.46

PLAN[TO¢[MTRIC CONIC

C3 IS.TOO VNL 4,430

LNCN AZNTN LNCN TIME

SO,O0 IE 33 65

60.00 14 13 10

?O.OO 19 S8 46

80,00 18 19 41

86.17 80 13 0

tOO.DO 21 1 34

110.00 10 56 11

LQI, llI.1T VL

LOP |11.11 V! H,III SAP ll. Sl AZP 90,D3 TAL tl,SS TAP lIT, S? ICA 141.31 APO 148,94 Vl 11,401

GP -4,SO IAL 41.17 lAP tim,iT ITS |ll.$8 tat 1?0,11 IT[ 147,4T ZA¢ 94.11 (TC 879.1T LVi -tI,TI

DLA -|3,51 tAL lit,T9 lAD 6141. ? VEL 11,310 PTH i,14 VMP S, 71S OPA "13. ?? RAP 330,01 ECC I,3941

L-i TINt IMJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO ElY TIN |NJ E LAT INJ t LONG

RI38.41 ol.31 a$,06 175.18 134.87 13 35 44 1S30.4 9.08 56,30

|311.18 "3.48 94,58 130.74 130.18 14 51 97 1329,3 11.54 36,46

lOlS.?S t.ST 34,11 185.6l 124,04 16 31 11 1015.7 16.45 t4.Ol

1STY,S1 to.De 5,26 189.93 118.86 18 44 59 5?T.5 ZD,93 343.0?

117Y.11 16,T1 339.10 193.13 113,45 29 4l 38 1?7.1 24.94 315.04

1051,98 10,09 316.66 189,93 118.26 21 19 6 51,0 ED,83 304.44

1061.57 1.9T 313.14 185.62 114.04 21 15 54 62.6 16.45 301.98

FLI6NT TIN( 111,00 ARSIVAL DATE OCT 5 tiYl

D|ITAM¢[ t?I,104 EARTH TO MAll

it.HI 6AL 1,44 AlL tl,tl NCA lt,Ol 8NA Ill,it ECC ,14170 IMC |.|liT VI II,lll

DIFFERENTIAL CCRREETI_

TOE ".1106 TRA ",4855 TC3 .4674 BAU .1118

ROE -.4853 RRA .1146 RE3 -,0286 FAU .08403

FOE -.4008 FRA -.0140 FC3-3.6950 BSP 909

tOE .4958 ERA .5011 6C3 .4284 FIP 411

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CONIC

MZD-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 820,4 6GR 650,? 3G3 186.8 8T 12.9 SR 31.3 88 13.0

RRT -.DIS9 RRF .1866 RTF -.4243 CRT .4795 CR6 -.9776 CIT -.5462

3GB 1047. I R13 -.0805 R13 .4416 LSA 34.5 NSA 11.1 S$A 2.3

SGI 825.5 St2 642.9 THA 168.84 ELI 32.0 EL2 11.1 4LF ??,31

FLIGHT TIME 114.00 ARRIVAL DATE OCT Y 1971

DISTANCE 2T?.839 EARTH TO MARS

ML 151.96 LAL .QO

RP 20T.54 LAP -1,33

RC 85.399 GL -11.41

PLAN[TOC[NTRIC CONIC

C3 19.192 VHL 4.381

LNCH AZHTH LNCH TIME

50.00 12 52 6

60.00 14 1l 1

TO.D0 15 57 59

80.00 19 16 4

65.61 20 16 40

100.00 11 1 56

110.00 20 57 25

LOL 693,17 VL 32.614 6AL 5.43 AZL 91.33 HCA 90,27 9MA 194.48 [CC ,13T30 INC 1.5300 Vl 19.316

LOP 353,54 VP 14,424 GAP 13,19 AZP 89.99 TAL 28.91 TAP 119.16 RCA 148,33 APO 240,63 Vl 16,399

GP -4,43 ZAL 46,18 ZAP 151,5I ET5 186,40 ZAE I70.95 [TE 344,63 ZAC 94.58 £TC 279.13 LVI -13,59

DLA -26.59 RAL 316,35 RAD 6642.5 VEL 11.?99 PTH 6,81 VHP 5.544 DPA -t8.96 RAP 329.87 ECC 1.3159

L-I TINt IMJ LAT INJ LONG INJ RT ASC INJ AZMTH |HI TIME PO CST TIN INJ l LAT IMJ ! LONG

2530.55 -8.92 67.72 174.48 136.g3 13 34 17 1539.6 9.47 51.96

231T.91 -5.11 54.11 IOD.O2 130.20 I4 50 40 1317.9 IE.89 36.04

2006.34 5,33 33,T3 184.89 124.01 t6 31 15 1006.3 19.T? 13.51

1564.50 10.49 4.55 189.15 118,11 I9 45 8 564.5 21,15 346.t9

1195.98 16,91 339.64 i92.42 113.40 20 36 16 186.0 25.10 315,T3

1036.9? 10.49 315.92 I89.23 118.I1 21 19 15 39.0 21.15 305.62

/053.16 5.55 322.65 I84.89 124.01 21 14 58 55.2 16.?T 302.44

DIFFERENT IAL CCRRECTION8

TDE -,/093 TRA -,4809 TC3 .4189 IAU ,1105

ROE -.4800 RR4 .1217 RC3 -.0394 FAU .06869

FOE -.4266 FRA -,O308 FC3-3.g96Y RSP 902

BDE .4922 8RA .4960 BE3 .4507 FSP 445

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CCNIC

NIO-CCQR$E EXECUTICN ACCURACY ORRIT DETERMINATION ACCURACY

SOT 821.4 SGR 654.3 SG3 306.4 6T 12.9 6R 31.5 SS 13.6

RRT -.0988 RRF .1994 RTF -.4151 CRT ,4793 CR6 -.9770 CST -.5556

SG8 1050.1 R25 -.0918 R15 .4332 LSA 34.9 NSA 11.1 96A 2.4

3G1 828.0 $6l 645.9 THA 168.35 EL! 32.2 EL2 !1.1 ALF TT.S6

FLIGHT TIN( 116.00 ARRIVAL DATE OCT 9 1971

DISTANCE 281.017 EARTH TO HARt

RL 151.96 LAL .00

RP 207.66 LAP -1.51

RC 85.104 GL -11.S?

PLANETOCENTRIC CONIC

C3 16.723 VHL 4.$67

LNCH AZNTH LNCH TIN[

50.00 12 50 48

60.00 14 10 53

TO.DO 15 5? I

ID.OO 18 19 6

05.22 20 11 53

100.00 21 1 57

110.00 20 56 52

DIFFERENT IAL CORRECTION6

TDE *.1086 TRA -.4TII TC5 .42i5 6AU .lOY|

RDE -.476? RRA ,1199 RCS -.0510 FAU ,09340

FOE -.4553 FRA -.0479 FC5-4.3185 99P 894

60[ .4669 IRA ,4913 9C3 .4294 F3P 450

LOL 263.27 VL 32.56t GAL 5.41 AZL 91.51 HCA 91.55 6MA 193.41 ECC .23323

LOP 354.80 YP 24.551 GAP 11.82 AZP 69.96 TAL 29.24 TAP 120.?T RCA 14§.30

GP -4.57 ZAL 47.83 ZAP 150.02 ET9 168.I4 ZA( I?I.T3 ETE 341.13 ZAC 94.48

INC 1.5074 Vl 29.319

APO 236.51 V2 26.361

ETC 279.08 LVI -15.40

DLA -29.65 RAL 315,95 RAD 6642.5 VEL 11. 779 PTH 6.80 VHP 5.57I DPA -19.1T RAP 329.68 ECC 1.5081

L-i TINt INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1563,43 -9.57 67.42 173,81 136.98 I3 32 51 1523.4 9.82 51.66

2310,41 -2,78 53.76 179.34 130.22 14 49 13 1310.4 13.21 35.66

1999.02 3.64 33.30 I84.20 I23.98 16 50 24 998.0 IT.06 13.05

1553.50 10.65 3.91 188.56 lIT.g9 18 44 59 555.3 21.43 341.53

1190.56 17.10 340.25 191.65 113.54 20 31 44 190.4 25.25 316.09

102T,77 I0.85 315.28 180.56 117.99 21 19 5 2T.8 21.43 302.90

1044.94 3.65 322.21 104.20 123.98 21 13 S? 44.0 17.06 SOl.IS

MID-COURSE EXECUTION ACCURACY ORtIT DETERMINATION ACCURACY

SOT 021.4 6GR 657.7 $G3 327.I ST 13.0 3fl 31.T 99 14,2

RRT -.lOll RRF ,2132 RTF -,_,86 CRT ,4010 CRI -,it12 (IV -.565F

SOB 1052.1 R23 -,lOs1 RI3 ,4223 LIA 35,3 MSA I1.1 |IA 2.4

561 820,5 3G2 448,7 THA 167,36 ELI 32.4 EL2 II.I ALF T?.32

LAUNCH DATE JUM 15 1971 FLIGHT TIME liB,DO ARRIVAL DATE OCT 11 1971

HELIOCENTRIC CONIC

ML 151,96 LAL .OO LOL 163,67 VL

RP 297.60 LAP "1.48 LOP 356.05 VP

RC 86,843 6L -11.31GP -4.70 ZAL

PLANETOCENTRIC CONIC

CS 16.289 VHL 4.277

LNEH AZMTH LNCH TIME

50.00 11 49 31

60.00 14 9 42

?0.00 15 56 6

90.00 18 18 46

94.97 20 6 19

lOO,O0 21 1 39

110.00 20 55 33

DIFFERENTIAL CCRRECTION$

TOE -.1085 TRA -.4?33 TC3 ,4201BAU .1039

ROE ".4735 RRA .1161 tiC3 -.0637 FAU .09845

FOE -.4805 FRA -.0658 FC3-4.6601 BSP 877

80[ .4656 ERA .4873 RC3 .4249 FSP 516

DISTANCE 285.818 EARTH TO MARl

31.511 6AL 5.39 AZL 91.48 HCA 92.79 8HA 192,42 [CO .22949 INC 1.4847 Vl 19.319

24.142 SAP I2,46 AZP 99,95 TAL 29.55 TAP 112.34 RCA 148.2T APt 256,59 ¥2 2io315

4?,45 ZAP |48,50 ITS I87.99 ZAE I72,53 ETE 336.70 ZAC 94.39 ETC 279.03 LVl -15o20

Cd.A -18.99 RAL 315.5T RAD 9642.1 VEL 11.T6| PTH 9.79 VHP 5.209 DPA -19.39

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TtNE PO CST TIN

251?.0I -8.23 67.14 1?3.I9 I37.03 I3 31 28 I517.0

2303.?2 -2.49 53,44 I78.70 130.24 14 48 5 1305.?

1990.Y6 3.91 32,g2 183.54 113.96 I6 29 17 ggo.9

1543.94 11.15 3.38 197,90 117.88 18 44 30 543.g

1191.58 1?,2T 340.4I 190.92 I13.26 20 28 IO Igl,6

1018.41 11.15 324,75 18?.go 117.88 21 18 37 18,4

1037.59 5.92 321.83 I83.54 123.g6 21 12 50 37.6

RID-COURSE EXECUTION ACCURACY

$GT $20.2 SGR 661.0 $63 548.9

RRT -.I025 RRF .2276 RTF -.5822

5GB 1053.4 R23 -,1202 R13 .4093

SGI SET.? SG2 651.5 THA 16?.38

RAP 529.47 ECC 1.3010

INJ 2 LAT INJ 2 LONG

10.14 51.36

I3.49 35.32

17.31 12.63

21.66 340.93

25.3T 316.22

21.66 302.30

17,31 301,55

ORBIT DET[RNINATION ACCURACY

ST 13,1SR 31.9 66 14.T

CRT ,4849 CR$ -.gTS3 CtT -.5??0

LSA 35,6 NSA 11.2 6SA 2.5

ELI 32.5 EL2 11,2 ALF 77.21

I929



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, /971)

LAUNCH DATE J_ 1l 1D?I

HELIOCENTRIC ¢C_41¢

RL 151.66 LAL .DO

RP 207.94 LAP -1.4S

RC 98.616 GL -11,24

FLANETOCENTRIC CONIC

C3 17.988 VHL 4.229

LNCH AZNTH LHCM TIME

50.00 12 48 16

60.00 14 8 30

?0.00 15 55 I

8O.DD ]8 18 5

84.83 20 5 45

100,00 21 O 57

110.00 20 54 28

FLIGNT TIN( 120.00 ARRIVAL DATE OCT $) 1971

DIGTANCE 289.840 EARTH TO MARl

LOt. 263,27 VL 32.462 GAL S.IT AZL 91.46 HCA 94.04 8HA 191.56 EC¢ ,EESBD INC 1.4660 Vl RD.$ll

LOP 357.31 VP 2A.IS? GAP 12.11 AZP 89.90 TAL 29.83 TAP 163.88 RCA 148.25 APO 234.80 V2 26.349

GP -4.85 ZAL 4?.|8 lAP 141,94 [78 ID?,D6 ZAE I73.33 ET[ 330,93 ZAC 94.29 ETC 2?8.97 LVI -19,00

DLA -28.71 RAL 315.23 RAD S641.9 VEL 11.744 PTH 6.77 VHP 5.048 DPA -19.63 RAP 32R.23 ECC 1.6944

L-I TIN( |NJ LAT lNJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2511.27 -7.96 06.90 172.61 137.06 13 30 7 1511.3 10.42 51.13

2297.83 -2.23 53.16 178.09 130.25 14 46 47 1297.8 13.74 35.02

1984.53 4.16 32.59 192.91 123.93 16 26 6 984.5 17.52 12.27

1536.46 11.39 2.95 187.27 117.79 18 43 4! 336.5 21.85 340,45

1190.18 17.43 340.59 190.24 113.18 20 25 35 190.2 25.48 316.14

1010.93 11.39 324.32 187.27 117,79 21 17 46 10.9 21.85 301.82

1031.34 4.16 321.51 182.91 123,93 21 11 39 31.3 17.52 301.19

DIFFERENTIAL CCRRECTION8

TOE -.1093 TRA -.4703 TC3 .4093 BAU .0996

RDE -.4705 RRA .1135 RC3 -.0775 FAU .10371

FDE -.5080 FRA -.0848 FC3-5.0202 BDP 660

80E .4830 BRA .4838 Be3 .41GD FSP 556

LAUNCH DATE JUN 15 1971

NELI_ENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCUqACY

6GT 816.3 $QR 664,3 363 371.6 8T 13.2 6R 32.0 38 15.3

RRT -.1024 RRF .2427 RTF -.3615 CRT .4915 CR8 -.9744 CST -.5903

8GB 1054.0 R23 -.1364 R13 .3926 LSA 36.0 MSA 11.2 DDA 2.6

361 826.1 862 654.5 THA 167.00 ELI 32.7 EL2 11.2 ALF 76.99

PLIGHT TIME 122.00 ARRIVAL DATE OCT 15 1971

DISTANCE 293.880 EARTH TO MARS

RL 151.96 LAL .00

RP 208.08 LAP -1.43

RC 90.42/ GL -11.17

PLANETOCENTRIC CONIC

C3 17.510 VHL 4.|85

LNCH AZNTH LNCH YIHE

50.00 12 47 2

60.00 |4 7 17

?O.O0 15 93 5t

80.00 18 17 2

84.79 20 4 8

100.00 20 59 54

llO.OO 20 53 17

LOL 263.27 VL 32.416 GAL 5.35 AZL 91.44 HCA 95.30 3MA 190.70 ECC .22273

LOP 358.56 VP 24.076 GAP 11.78 AZP 89.87 TAL 30.10 TAP 125.39 RCA 148.23

GP -5.00 ZAL 46.91 lAP 145.36 ET$ 187.43 ZAE 174.11 ETE 323.34 ZAC 94.20

INC 1.4393 Vl 29.319

APO 233.18 V2 26.332

ETC 278.91 LVI -14.77

DLA -28.72 RAL 314.91 RAD 6641.7 VEL 11.728 PTH 6.76 VHP 4,897 OPA -19.88 RAP 328.95 ECC 1.2882

L-I TiME ZNJ LAT INJ LONG XNJ R7 A$C INJ AZNTH ]NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

2506.18 -7.71 66.68 172.06 137.10 13 28 48 1506.2 10.66 50.91

2292.69 -2.DO 52.91 177.52 130.26 14 45 30 1292.7 13.96 34.76

1979.29 4.36 32.31 182.32 123.91 16 26 50 979.3 17.69 11.97

1530.84 11.57 2.63 186.66 117.72 18 42 33 530.8 21.98 340.09

1186.37 17.56 340.16 189.60 113,09 20 23 55 186.4 25.56 315.89

1005.31 11.57 324.00 186.66 117.72 21 16 39 5.3 21.98 301.46

1026.11 4.36 321,23 182.32 123.91 21 10 23 26.1 17.6g 300.88

0I FFERENT IAL CORRECTIONS

TOE -.liD5 TRA -.4678 TC3 .3939 BAU .0947

ROE -.4675 RRA .1109 RC3 -.0924 FAU .10922

FD_ -.5384 FRA -.tOlD FC3-5.3996 DSP 836

BDE .4803 BRA .4800 BC3 .4046 FSP 597

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

6GT 815.5 SGR 667.6 SG3 395.8 ST 13.3 DR 32.1 83 15.8

RRT -.1015 RRF .2588 RTF -.3373 CRT .4992 CR9 -.9733 CIT -.6039

3G0 1053.9 R23 -.1590 RI3 .5734 LRA 36.4 NSA lI.3 88A 2.8

9G! 823.5 962 657.7 THA 166.06 ELI 32.g EL2 11.3 ALF 76.71

FLIGHT TIM( 124.00 ARRIVAL DATE OCT 11 1971

DISTANCE 297.937

RL 151.96 LAL .00

RP 208.24 LAP -1.4I

RC 62.259 GL -11.09

PLANETOCENTRIC CONIC

C3 17.190 VHL 4.143

LNCH AZNTH LNCH TIME

50.00 12 45 50

60.00 14 6 4

70.00 15 52 35

60,00 18 15 37

84.84 20 3 21

100.00 20 58 29

110.00 20 52 |

LOL 263.27 VL

LOP 336._1YP

GP -5.15 ZAL

32.374 GAL 5.35 AZL 91.42 HCA 96.55 8HA 189.95 ECC .21974

23.999 GAP 11,45 AZP 89.84 TAL 30.33 TAP 126.88 RCA 148.21

46.06 ZAP 143,74 ET8 187.20 ZAE 174.79 ETE 313.12 ZAC 94,10

DLA -28.71 RAL 314.02 RAO 6641.5 VEL 11.715 PTH 6.75 VHP 4.755 DPk -20.15

L-! TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TINE PO C$T TIN

E501.71 -7.48 66,49 I71.55 137.12 13 27 3E 1501.7

2280.29 -l.II 52.70 176.$8 130.27 14 44 12 1288.3

197S.01 4.$2 32.09 181.76 123.89 16 25 30 675.0

1527.05 11.19 E.41 186.07 117.07 18 41 4 527.0

1180.29 IT.IS 339,77 189.00 112.99 20 23 E 180.3

100i,52 tl.19 323.78 10t.07 117.67 21 15 10 1.5

|021.95 4.52 321,01 191,76 123.89 21 6 3 2t.6

EARTH TO MARS

INC 1.4185 Vl 29.316

APO 231,69 V2 28.313

ETC 2Y8.83 LVI -14.54

RAP 329.64 ECC 1.2824

tNJ 2 LAT INJ 2 LONG

10.90 50.72

14.15 34.53

17.64 11.72

22.07 $39.85

25.93 $15.46

22,07 501.21

17.84 300.64

01FFERENT tAL CCRRECTIONS

TOE -.1124 TRA -.4658 TC3 .3731 RAU .0696

ROE -.4645'RRA .1084 RC3 -.108" rAU .11495

FOE -.5147 FRA -.1238 FC3-5.7994 iRP ODe

60E .47?9 IRA .479t BC3 .31l? FSP 640

MID-COURSE EXCCUTIC_ AccuRAcY ORIIT DETERMINATIOH ACCURACY

3GT 812.0 3GR 670.6 IG3 420.9 ST 13.5 9R 32.2 st 16.4

RRT -.0984 flRF .1754 RTF "._67 CRT .5060 CRI ".6723 El? -.6167

lOB 1053.3 R23 -.1828 Rt3 .3500 LSA 36.0 NRA 11.4 88A 2.7

IGI Itg.9 $02 Sit.! Tflk 166.45 ELI 33.0 EL2 It.3 ALF 76.34

LAUNCH DATE JUN l| 161t FLIGHT 71ME 121.00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC CONIC DISTANCE 3DE.OlD EkRTH TO MARl

RL ISl.9i LAL .00 LOL 263.27 VL 32.334 GAL !.31 AZL 91.36 HCA 97.80 IMA 166.27 ECC .21690 INC 1.3956 Vi 69.319

RP EO8.4I LAP -I.31 LOP 1.06 VP 23.925 GAP 11.13 AZP 69.81TAL 30.54 TAP 128.34 RCA 148.20 V2 29.264

RC 64.128 GL -11.00 GP -5.31ZAL 4R.44 ZAP 142.00 ET8 I$D.9R ZAE 175.30 ETE 299.67 ZAC 94.01 LVI -14.29

PLANETOCENTRIC CONIC

C3 18.833 VHL 4.t03 DLA "28.69 RAL 314.38 RAD 684t.4 VEL II.69R PTH 8.73 VHP 4.611 DPA -20.44

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LOnG INJ ST ARC INJ AZNTH INJ TIME PO CDT TIM

IO.O0 12 44 40 2497.03 "7.29 66.33 |?1.08 137.15 13 26 16 1497.6

DD.O0 14 4 50 2204.56 "1.65 52.53 176.48 130.27 14 42 55 1284.6

70.00 15 51 14 1971.63 4.65 31.91 181.24 123.87 16 24 D g71.1

DO.O0 18 13 52 1924.95 11,75 2,29 185.50 117.65 18 39 17 524.9

64.98 20 3 31 1171.94 17.79 339.20 181,45 112.88 20 23 8 171.9

100.00 20 96 44 626?.40 11.75 301.57 195.50 117,63 22 41 31 5267.3

!10.D0 EO 50 41 1018.45 4.65 320.03 181.24 123.87 21 7 39 18,4

DIFFERENT IAL CCRRECTIONI NID-COURGE EXECUTION ACCURACY

TD[ -.1070 TRA -.4565 TC3 .3664 DAU .0872 8GT 000.5 8DR 674,8 $03 448.6

NO( -.4620 RRA ,1055 RE3 -.1206 FAU .t_133 RRT -.1055 RRF .2034 RTF -.2g71

FOE *.6035 FRA -.1538 FC3-D.2399 BIP 686 8GB 1047,0 R23 -.1g18 Rl3 .3493

BDE .4743 BRA ,4685 BC3 .3877 FIP 674 $G1 010.5 SG2 662.8 THA 164,21

APO 230.33

ETC 279.75

RAP 328.30 ECC 1.Z770

INJ 2 LAT INJ 2 LONG

11.06 50.55

14.30 34.34

17.95 11.$2

22.12 339.71

25.68 314.8E

22.12 279.99

17.95 300.44

_BIT DETERMINATION ACCURACY

|T 13.2 8R 32.4 80 17.1

CRT .4g89 CR8 -.9714 CRT -.6182

LSA 37.2 N$A 11.3 89A 2.7

EL1 33.1 EL2 11.2 ALF 76.96

I930



. JPL TM 33-100 EARTH--MARS TRAJECTORIES. (VOL. 4, 1971 )

LAUN¢M DATE JUll l| 197t

HELIOCENTRIC CONIC

RL 151.96 LAL .DO

NP 208.S8 LAP -I,SS

RC 96.027 GL -10.91

PLANETO¢ENTRI¢ CONIC

C3 16.$26 VHL 4,06S

LNCN AZNTN INCH TIME

5O.OO 12 48 38

60.00 14 3 88

TOoO0 19 49 50

60,00 16 11 4?

05.24 2O 4 49

100.00 20 94 89

110.00 20 49 16

PLIS_T TIME lll,|O ARRIVAL DATE OCT 28 lOll

O|DTANCE 308,097 EARTH TO MRII

LGL IIS,I? VL 12,_98 GAL S.29 AZL 91.$? MCA 99,04 8NA lll,14 [CC ,|1442 INC 1,3707 Vl 2i,Sil

LOP |,3| VP ES.SSS GAP |0,31 AZP 89.79 TAL $0.73 TAP 129,7? RCA 14O,19 APO lie.OR V2 26,8?4

GP -S,4T ZAL 48.24 ZAP 140.40 [T8 188.?S ZA[ l?S,SI ET[ _83,31ZA¢ 9S.RI ETC 278.67 LVI -14,06

DLA -_$,65 RAL 314.14 RAO 864|.8 VEL 11.668 PTH 8,72 VMP 4,48i DPA -|O, ?4 RAP 82?.92 ECC 1,2720

L-I T|NE |NJ LAT INJ LONG INJ RT A8C |NJ AZMTN INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2494.52 -?,12 66.|9 170.64 137.17 13 25 8 1494,5 11.25 50.40

2261.52 "1,5| 92,38 l?8.O_ IS0.28 14 41 39 1281.S 14.43 34.19

1969,17 4,74 31,78 180.74 123.86 16 12 39 969.2 18,09 11.80

1524.S8 11.76 2.27 184.96 117.64 18 3? 12 524,6 22.19 338.69

1160,90 17.88 338.48 187.93 112.76 20 24 10 160.9 25.71 814.06

0287,09 11.?6 301.55 t84.96 117.64 22 39 26 5287.1 22.13 278.96

1015.98 4.74 820.70 180.74 123.86 21 S 12 16.0 18.03 300.30

DIFFERENTIAL CORRECTIONS

TDE -,1139 TRA -.4993 TC3 .3265 IAU .0769

ROE -.4988 NRA .1035 RC3 -.1448 FAU .12731

FOE -.6281 FRA -.1693 FC3-6.6691 BSP 692

BOE .4728 8RA ,4708 6C3 .3572 FSP 726

LAUNCH DATE JUN I5 1971

HELIOCEN7RIC CONIC

RL 151.96 LAL .00

RP 208.78 LAP -1,33

MID-COURSE EXECUTION ACCURACY OR6|T DETERMINATION ACCURACY

8GT 800,2 SGR 676.0 SG3 47S.$ 6T 13.7 8R 52.4 8S 17.5

RRT -.0921 RRF .$125 RTF -.2492 CRT .5230 CR8 -.9706 C8T -.6429

S_ 1048.8 R23 -.2323 613 .3044 LSA 37.5 NSA 11.4 86A 2.8

SG1 ROB.2 SG2 668.4 THA 165.52 ELI 33.3 EL2 11.3 ALF ?S.89

FLXGHT TIE 130,00 ARRIVAL DATE OCT 23 1971

DISTANCE 510,197 EARTH TO MAR8

L(_. 263,27 VL 32,266 GAL 5,26 AZL 91,35 HCA 100,29 6MA 106,07 ECC ,21206 INC 1,3476 Vl 29,319

LOP 3.56 VP 25.787 GAP 10.51 AZP 89.76 TAL 50.88 TAP 131.17 RCA 148.19 APO 227.95 V2 28.254

GP -5.63 ZAL 46.08 ZAP 138.68 ETS 186.55 ZAE 175.34 ETE 266.03 ZAC 93.81 ETC 278.57 LVI "13.75NC 9?.995 GL -10.81

PLANETOCENTRZC CONIC

C3 16.237 VHL 4.030

LNCH AZMTH LNCH TIME

50.00 12 42 29

60.00 14 2 25

70,00 15 48 21

80.00 18 9 26

85.61 20 7 6

100.00 20 52 17

110,00 20 4? 47

DLA "28.59 RAL 313.94 RAD 6641.1 YEL 11.874 PTH 6.71 VHP 4. 362 DPA -21.05 RAP 327.51 £CC 1.2672

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2491.74 -6.89 66,0? 170.25 137.18 13 24 1 1491.7 11.39 50.28

2279.11 -1.41 52.26 175.59 130.28 14 40 24 1279.1 14.53 84.06

1967.54 4.80 31.70 180.26 123.86 16 21 9 967,5 18.09 11,20

1525.74 11.73 2.34 184.44 11?.66 18 54 51 525.7 22.10 889,76

1146.99 17.95 337,44 187.46 112.63 20 26 13 147.0 25.72 818,04

1000.21 11.73 323.7! 184.44 117.66 21 8 58 .2 22.10 301.13

1014.36 4.80 320.62 180.28 123.86 21 4 42 14.4 18.09 800.20

DIFFERENTIAL CORRECTIONS

TOE -.1200 TRA -.4611 TC3 .2840 BAU .0712

ROE -.4557 NRA .1014 NC8 -.1641 FAU .15855

FDE -.6540 FRA -.1877 FC3-7.1206 86P 677

BOE .4719 BRA .4721 BC3 .3280 FSP 777

MZD-C_JRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 799.4 8GR 681,4 803 503.0 ST 14.1 8R 32.5 88 17.9

RRT -.0776 RRF ,3906 RTF -.1994 CRT .5436 CRS -.9697 CST -.6649

SG6 1050.4 R23 -.2729 R13 .2554 LSA 37.9 NSA 11.5 SSA 2.8

SG1 805.4 SG2 674.3 THA 16?.09 ELI 33.5 EL2 11,5 ALF 74.t4

LAUNCH DATE JUN 15 1971 FLIGHT TIME IS2,00 ARRIVAL DATE OCT 25 1971

HELIOCENTRIC CONIC

RL 151.96 LAL .00

RP 208.94 LAP -1.30

RC 99.910 GL -10.70

PLANETOCENTN1C CONIC

C3 15.965 VHL 3.996

LNCH AZNTH LNCH TIRE

50.00 12 41 27

80.00 14 1 12

70.00 15 48 49

80.00 18 6 49

86.13 20 IO 45

100.O0 20 49 41

!10.00 20 48 15

DIFFERENTIAL CORRECTIONS

TDE -.1259 TRA -.4826 TCS .2378 BAU .0846

ROE ".4526 RRA .0994 RCS ",1847 FAU .14DOS

FO2 -.8811 FRA -.2058 FC3-?.5925 lip ISI

DDE ,4898 6RA .4731 DC3 .3OUT FSP 8|i

DISTANCE 314.309 EARTH TO MARl

LOL 283.27 VL 32.235 GAL 5.24 AZL 91.82 HCA 101.53 SNA 187.55 ECC .20g88 INC 1.5244 Vl 28,S19

LOP 4.80 VP 23.722 GAP 10.22 AZP 89.74 TAL 31.01 TAP 132.54 RCA 148.19 APO 228.92 V2 26.282

GP -5.80 ZAL 45.94 ZAP 136.94 ETS 186.$3 ZA[ 174.77 [T[ 250.56 ZAC 93.72 [TC 278.47 LVI -19.47

DLA -28,52 RAL 315.78 flAD 6641,0 VEL 11,662 PTH 6,70 VHP 4,245 DPA -21,39 RAP 32T,07 ECC !,2827

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2489.48 -6.87 65.97 169.88 137.20 13 22 56 1489.5 11.50 50.19

2277.51 -1.33 52.18 175.20 130.28 14 39 10 127T.3 14.61 33.97

1966,73 4.85 SI.6S 179.85 123.85 16 19 35 966.? 18.12 11.64

1528.31 11,65 2.49 183,94 117.69 18 32 17 528.3 22.04 339.93

1129.18 18.01 $36.16 187,02 112.50 20 29 34 129.2 25.T2 S11.?3

1002.78 11.85 323.85 103.94 !17.69 21 6 23 2.8 22.04 SOl,SO

1013.55 4.83 820.57 179.85 123.85 21 3 9 13.5 18.12 S00.15

RIO-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SOT 799.1 SGR iOS,I SO3 SSl.l ST 14.5 5R 32.9 IS 18.3

RRT -.OiO7 RflF .$4RR RTF °._,OR CRT .5629 Cil -.Slid CIT -.iB4i

968 1052.5 R23 -.3140 R!3 ,ISS8 LSA 38.2 NIA 11.4 IRA 2.5

SGI 503.0 SG2 880.5 TMA 169.29 ELI 33.7 EL2 11,6 ALF 74.00

LAUNCH DATE JUN 15 1971 FLIGHT TIN( 134.00 ARRIVAL DATE OCT 27 1571

HELIOCENTMIC CONIC

RL 151,96 LAL .DO

RP 209,14 LAP -1,2T

RC 101.892 GL -10.59

PLANETO¢ENTRIC CONIC

C3 13,708 VHL 3.968

LNCM AZMTM LNCH TIME

50.00 12 40 28

60.00 14 0 1

70.00 15 45 IS

80.00 18 3 59

86.88 20 16 23

100.00 20 46 51

110.00 20 44 39

DIFFERENTIAL CORRECTIONS

TOE -,1321 TRA -.4645 TC3 .1847 BAU .058_

ROE ".4494 RRA .0974 RCS -,2004 FAU .14660

FDE -.?064 FRA -.2296 FC3-8.0796 BSP 820

806 .4685 BRA .4744 BC3 .2?69 FSP 884

D|ITANC[ $18,432 EARTH TO MARS

LOL 285,R? YL 3|,208 GAL 5,_| AZL 91,30 HCA 102,?? 8MA 187,08 [CC ,|078t |NC 1,3010 Vl 29,399

LOP 6.04 VP 63.880 SAP g,g3 AZP 89.?! TAL 51.12 TAP IS3,$9 RCA 148.20 APO 225.9T V2 28.209

6P -5,98 EAL 45.83 ZAP 135.tS ETS 186.11 ZAE 173.87 (TE 238,S1 ZAC 93.63 ETC 278.38 LVl -13.16

DLA "28,44 RAL $19,$4 RAD 6640.R VEL 11.891 PTH 6.69 VHP 4,194 DPA -21,?S RAP 328.59 ECC 1.2585

Lol TZM£ INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2487,71 -8.?8 65.90 169.35 137.21 13 2! SS 1487. T 11.59 50.11

2276,10 -1.27 52.12 174.83 130.28 14 37 57 1276.1 14.66 33.91

1966,68 4,84 31,65 179.45 123.$5 16 18 0 986.7 18,12 11,23

1552.10 11.$2 2.71 183.47 117.74 18 29 31 532.2 21.95 $40.18

1109.15 18.05 $34,45 186,82 112.35 20 34 49 t05.6 25.70 310.00

1006.63 11,52 324,07 183.47 117.74 21 3 37 6,6 21.95 301.54

i013.50 4.84 320.57 179.45 123.85 21 1 33 13.5 18,12 SO0.1S

NXD-COURSE EXECUTION ACCURACY ORBIT OET(RNINATION ACCURACY

86T 800,3 8DR 688.9 SO3 561.2 8T 14,9 8R 52.6 38 18.7

RRT -,0401 RRF .3693 RTF -,0888 CRT .5819 CRS -,9082 CST -,7042

$68 1056,0 R23 -.3538 R13 .12g0 LSA 38.5 NSA 11.? SSA 2,g

$61 802.1 SG2 686.8 THA t72.55 ELI 33.9 EL2 11,? ALF 73.01

I031



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH DATE JUN IS ItTt

HELIOCENTRIC CONIC

RL 131,9i LAL ,OD

RF 209.34 LAP -1,24

RC 103.900 GL -10.4T

PLAi;ETO¢[NTRIC C(;_IC

C3 15,464 VHL S,9_2

_HCH AZMTH LNCH TIME

_o.oo 12 39 31

GO.OO 19 98 49

70.00 15 45 35

80.00 18 O 58

aS.D7 20 23 58

100.00 20 45 59

110.00 20 43 1

LOL tl=.l? VL

LOP T.Z| VP

GP -6.18 ZAL

FLIGHT TINS I$l.OO ARRIVAL DATE OCT IS |911

DISTANCE =11.SIS EARTH TO MARl

ll,lll GAL l,lD AZL Dt.ID HCA ID4,0l SNA 181,li ECC ,IOIDl INC t.2TTA Vl ID,lll

l$,100 GAP 9,83 AlP 8g.ll TAL 3t,10 TAP 131.10 RCA 148,21 APO ItS,It V2 26.189

41,?S ZAP 133.33 ETS 185,90 ZAE Ifl,?4 [TE 219.10 /AC 98.13 (T¢ 276,25 LVI -It,iS

OLA -28.34 RAL $13,34 RAD 6640.7 VEL It,D41 PTH 6.68 VHP 4,028 DPA -22.09 RAP 326,0? ECC 1,2! As

L-! TIME |NJ LIT INJ LONG INJ RT ADC IbJ AZHTH INJ TIME PO CDT TIN IN4 2 LIT INJ 2 LONG

2486.41 "6.T8 65.84 169.25 |37,2| 13 20 $7 1486.4 11.63 SO.O=

2275.44 "I,23 52,09 174,30 110.28 14 36 45 1275.4 14.68 3=.S8

19iT.ST 4,81 11.69 179.07 123,83 16 16 22 967.4 1S,09 11o27

1537.17 11.17 2.99 181.02 117.80 18 26 35 537.2 21.83 340.50

1069.61 18.09 311.81 186.26 112.20 20 43 48 69.6 25,67 107.$6

1011.64 11,37 324.38 183.02 117.80 21 0 41 11.6 21.83 101.87

1014,19 4.81 320.81 179.07 123,8§ 20 59 =5 14.2 IS.D9 $00.19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 803,9 SGR 093.1 863 591.6 ST 15.4 8R 32.G DD 19.0

RRT -,OlSS RRF .3896 RTF -.0268 CRT .ROOD CRS -.9675 C$T -.7220

SGB 1061.4 R23 -,5876 R13 .0446 LSA 38.9 NSA ll.S 8IA 3.0

SG1 804.2 SG2 692.7 THA 176,95 ELI 34.1 EL2 11.8 ALF ?2.OO

DIFFERENTIAL CCRRECTION6

TOE -.1384 TRA -,4662 TC3 ,121l BAU *0541

ROE -.4463 RRA ,0955 RE3 -,2294 FAU .15315

FDE -.7323 FRA -.2405 FC3-8.5814 SiP 889

BDE .4672 BRA .4759 8C3 .2618 FSP 959

LAUNCH DATE JUN 15 1971
FLIGHT TIME 136.00 ARRIVAL DATE OCT =1 lift

DISTANCE 326.708 EARTH TO MARS

L(_. 263.2? VL 32.160 GAL 5.15 AZL 91.23 HCA 103.24 =HA 186.27 ECC ,20429 INC 1.2316 Vt 29.319

LOP 8,51 VP 2=,542 GAP 9.38 AZP 89,67 TAL 31.25 TAP 116.49 RCA 148.22 APO 224.33 V2 26.162

GP -6.)4 ZAL 43.70 ZAP 131.51 ETS 185.67 ZAE 171.44 ETE 222.24 ZAC 93.44 ETC 278.13 LVi -12.52

HELIOCENTRIC CONIC

RL 151.96 LAL .OO

RP 209.55 LAP -t,21

RC 105.933 GL -10.34

PLANETOCENTRIC CONIC

E3 15.232 VHL 3.903 DLA -28.23 RAL 111.47 RAD 6640.D VEL 11.631 PTH 6.67 VHP 3.929 DPA -22.46 RAP 325.53 ECC 1.2507

LNCH AZHTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIb[ PO CST TIN INJ 2 LAT IMJ 2 LONG

50.00 12 38 37 2485.57 -6,68 65.81 168,99 117.22 13 20 2 1485.6 !1.69 50.01

GO.DO 13 57 39 2275.32 -1.24 52,08 174.20 110,28 14 35 34 1275.3 14.69 33,87

70.00 15 41 53 1968.76 4.76 31.76 178.75 125.86 16 14 42 968.8 18.05 11.35

80.00 17 37 48 1541.21 11.17 3.34 182.60 117.87 18 25 31 $43.2 21.60 840.89

90.00 ZO 27 2 1061,85 16.88 530,74 185.19 111.01 20 44 43 61.9 24.92 306.60

100.00 20 40 40 101T.68 11.17 324.T1 182.60 117.87 20 37 37 1?,7 21.68 302.25

liD.DO 20 41 20 1015.58 4.76 =20.68 179.73 121.86 20 58 15 15.6 18.05 300.27

DIFFER£NTIAL CCRRECTION9 HID-COURSE EXECUTION ACCURACY DRBIT DETERMINATION ACCURACY

TOE -.1452 TRA -,4884 TC3 .0611BAU .0531 SGT 910,5 SGR 697.5 SG3 022.8 ST 15.8 SR 32.6 63 19.3

ROE -.4430 RRA .093? RC3 -.23=5 FAU .16024 RRT .0128 RRF .4102 RTF .0398 CRT .6162 CRS -.9668 CIT -.?393

FD£ -,7567 FRA -.2572 FC3-9.10?= BSP 563 SGB 1069.S R23 .4080 R13 .0547 LSA 39.2 MSA 11,9 SSA 3.0

BDE .4662 DRA .4777 BE3 .2608 FSP 995 SGI OLD.? SG2 697.2 THA 2.43 ELI 14.= EL2 11.8 ALF 70.92

LAUNCH DATE JUN 15 19?1 FLIGHT TIME 140.00 ARRIVAL OAT[ NOV 2 1971

HELIOCENTRIC CONIC DISTANCE 330.858 EARTH TO MARS

RL 131,96 LAL .DO LOL 263,2? VL 32.11¢ GAL S.13 AZL 91.21 HCA 106,46 8HA 185.D= EC¢ .20272 INC 1.2296 Yl 29.318

RP 209,76 LAP -I.18 LOP 9.T5 VP 2=.486 GAP 9,|! AZP 89.63 TAL 11.27 TAP !17.75 RCA 148.24 APO 22=.62 V2 26.13T

RC 107.990 GL -10.21 GF -6.52 ZAL 45.67 ZAP 129,65 (TS 185.45 ZA[ 170,00 ST[ 217.01 ZAC 9=.34 ETC 2?8.00 LVi -11,16

FLANETOCENTRIC CONIC

C3 15.012 VHL 3.875 DLA -23.10 RAL 111.42 RAD 6640,5 VEL 1|,622 PTH 6.68 VHF =.D15 DFA -22.84 RAP 324.95 [CC !.2471

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT |NJ 2 LONG

50.00 12 37 48 241S,15 -8.66 05.79 168.76 137.22 11 IS 11 1485.1 11.71 50.00

60.00 13 86 30 2275,71 "1.26 12.10 |73,91 110.28 14 14 25 1278.7 14.67 ==.89

70.00 15 40 tO 1970.82 4.SD 31,07 178.41 121.07 16 13 1 970.$ 17.98 !1.47

90.00 17 54 31 1550,1R 10.95 3,74 182.20 11?.35 IS 20 21 530.2 21.31 =41.33

90.00 20 14 2 1100.18 11.84 5==.0? 184.64 1|3.74 20 32 23 100.2 24.27 309,22

tOO.D0 20 3? 23 1084.65 10.95 125.11 I82.20 117.95 20 54 27 24.6 21,51 302.?0

liD.DO 20 36 3R 1017.64 4.38 =20.79 170.41 123.87 20 56 34 17.8 17,98 300.39

DIFFERENTIAL CCRRECTION8 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1528 TRA -,4110 TC3 -.0112 IAU .0510 SGT 021,= SGR 702.2 $63 954,4 ST 16,4 SR 32,S |8 IR.G

RD[ -.4398 RRA ,D520 RC= -.2TSS FAU ,ll?|S RRT .D4S2 RRF ,43|3 RTF ,_,04 CflT ,6393 CRI -.9861 CIT -,7916

FOE -.?804 FRA *.273S FCS-9.8413 DIP =SO $GB lOSO.S R23 ,410| R13 ,1_13 LSA =9.S HIA I1.D ISA =,1

ROE .4653 IRA ,47R9 BE3 .2?90 FSP 1051 861 823.6 SG2 898.5 THA 8,18 ELI 34,= EL2 11.9 ALF 89,78

LAUNCH DATE JUN 1= I=TI FLIGHT TINE |42.DD ARRIVAL DATE NOV 4 1971

H[L1CKENTRIC CONIC DIITANC[ 13t,017 EARTH TO MARl

RL II1,11 LAL .00

RP 209.90 LAP -I,II

RC IID.OTI 6L -ID,O?

FLAN[TOCENTRIC CONIC

C3 14,601 VHL =,R47

LNCH AZNTH LbCb T|HE

50.00 12 SD IT

RO.O0 11 S= 21

TO.SO 13 36 23

60.00 IT 31 2

90.00 20 4 3R

IOD.O0 20 34 0

110,00 20 3T II

DIFFERENTIAL CORRECTIONI

TO[ -.1103 TRA -.4?4= TC3 -,0910 DAU ,0630

RD( -.4361 RRA .0904 RE3 ",3082 FAU .IT421

FDE -.8024 FRA ".28?? FC-10,1898 8SP =ST

DOE .4646 BRA ,4228 BC3 .3185 FSP 1110

LOL 11=,1! VL =I.III GAL 1.08 AZL 81,11 HCA t07,?I IMA IIIoDI Ice ,|DII? IbC t.208= Vt II,III

LOP 10.DS VP |=.43| GAP 8.85 AZP 89.13 TAL 11,17 TAP 133,9| RCA 148.26 APO 212.98 V2 26.111

GP -D.?! ZAL 45.ST ZAP 12?,Ti ET8 185.22 ZAE 138.4T [TE 213.00 ZAC 93.23 (TC 2T7,86 LVI -II.R=

DLA -2T,9T RAL 311.40 RAD 8640.4 V[L 11.613 PTb 6,DS VHP =,74T DPA -_3,24 RAP =24.=4 [CC |,_416

PO C$T TIM INJ 2 LAT INJ 2 LONGL'I TIME IbJ LAT

1481.I! -1,16

12T8.10 -!.30

197=.52 4.=D

15ST,9R 10,70

1127.45 15.00

1012,45 10,70

1020.14 4.58

INJ LONG INJ RT ASC INJ AZNTb INJ Tlb[

05.79 168.55 13T,22 13 18 22

52,14 173.63 130,28 14 3= 18

=2.01 IT8.13 121.88 16 11 18

4.18 181.85 118,04 lS I? 6

=34.72 184.04 !14.21 20 2= 26

=25.55 181.S= 118.04 20 =l 12

320,g= ITS,I= 123.88 20 54 51

bID-COURSE EXECUTION ACCURACY

8GT DS?,S SGR ?07,3 SG= 686,S

RRT ,0886 RRF .4526 RTF .183T

$GB 1096.2 R23 .3g61 RI3 ,2635

$61 844.= SG2 699.1 THA 13,11

1485.2 II.TI SD.DD

12TD.6 IA.64 33.95

DTS.= 1T.89 11.11

553.D 21.12 341.63

127,4 23.78 311.D6

=2.4 21.12 803.20

20.= t?.89 300.55

ORBIT OETERMINATION ACCURACY

ST 16.9 SR 32.6 36 19.9

cRT .6538 CR$ -.9655 CST -.??24

LSA 39.S NSA 12.1SSA 3.1

ELI 14.7 EL2 12.D ALP WI.S2

1932



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN II IITI PLIGHT TIME 144.00 ARRIVAL DATE NOV • iiYl

H[LI(_[NTRIC C{ltlC

RL lSt,DI LAL .GO

RP ltO.ll LAP -1.1|

RC tiE.IT? GA. "1.13

PLANETOCENTRIC CQNIC

C3 14o•O0 VHL 3o881

LI_N AZHTN LNCN TIME L-i TINE INJ LAT

SQ.O0 12 3l !1 14ll,SI "l.ll

•OoOO 13 54 13 tRT?,9? "1.31

T0.D0 15 3| 38 19T8.83 4.43

lO,OO IT 4? 41 1531,51 10.43

9D°OD II 9l 37 IIGOIT3 14,43

100.00 lO 30 $3 1040.91 10,43

liD.DO 2D 39 4 |023,•5 4.4S

DIFFERENTIAL COIIRECTIONI

TOE -.1687 TRA -.4Tll TC3 -o|790 IAU °DT3Y

ROE -,43_S RRA ,0590 RC3 -.3325 FAU ,t8118

FDE -,8223 FRA -.•RIO FC-tO.?435 BDP 59T

DOE .4•4E BRA .4855 BC3 .3T77 FSP 1133

01ITAMCE 333.|1l EARTH TO MARl

L_. |I$.|T VL $E.104 GAL 3.03 AZL 91,18 HCA 103.94 INA 131,34 ECC .|ill4 INC l.llO? Vl ll,31l

LQP ll.lt VP 13.379 GAP 8.10 AZP OR.i| TAL 31.25 TAP 140.|3 RCA 141.29 APO 122.4D V2 El.Oil

6P -I.tO ZAL 41,70 ZAP 185.84 [T3 184.98 ZAE 1S9.86 ETE E09.79 ZAC 93,13 [TC 277.71LVi -11.4R

KA -IT.iS RAL 313.41 flAO GI40.3 V[L 11.604 PTH 6.65 VHP 3,RG4 DPA -23.64 RAP 325.70 [CC !.2403

INJ LONG |NJ RT ARC INJ AZNTN |MJ TIN[ PO C3T TIN INJ 2 LAT INJ 2 LONG

31,81 IR8,33 13Y.22 13 IT bY 1491,6 11.99 1O.01

52.2| 173.49 130,98 14 32 11 1278,0 14.|0 34.00

32.19 177.87 193,90 16 9 34 i?l.8 1?oil tl°ll

4.6? 181.49 118.14 18 13 43 566.5 21.10 34E.3T

333.19 183,59 114.59 20 11 47 150.8 93.34 312.•$

396.04 181.49 118.14 90 iT 54 41.0 21.10 303.74

391.10 177.87 193.99 20 53 8 23.7 17.78 300.74

NIO-COUR$[ ExEcuTIoN ACCURACY C_91T DETERNINATION ACCURACY

SGT 060.O •DR 719.7 SG3 71R.• 8T 17.5 8R 32.5 89 20.0

RRT .1248 RRF .474D RTF .258D CRT .6710 CRS -.96i0 C$T -.78T3

SGB 1117.0 R23 .372g HI3 .3546 LSA 4D,1NSA 12.1 88A 3.2

SGI 073.3 SG9 696,4 THA 16.72 ELI 34;9 [L2 12,1ALF DT.19

LAUNCH DATE JUN IS tDTI PLIGHT TIM( 146,00 ARRIVAL DATE NOV 9 1971

HELIOCENTRIC CONIC DISTANCE 343.354 EARTH TO MAR•

RL 151.96 LAL ,DO LGL 263.27 VL 39.089 GAL S,D3 AZL 91.16 HCA 110.19 iRA 185.10 ECC .19871 INC 1.1559 Vl 29.319

RP 210.45 LAP "l.Oi LOP 13.43 VP 23,329 GAP 8.39 AZP 8g. GO TAL 31.20 TAP 141.36 RCA 148,39 APO 221.88 V2 2•.058

RC !14.307 GL -9.7R GP -7.09 ZAL 45,75 ZAP 123.90 ET$ 184,74 ZA£ 165,19 ET£ 207.17 ZAC 95,0S [TC 277.56 LVI -1•,DO

PLANETOCENTRIC CONIC

C3 14.407 VHL 3,Til OLA "E?.65 RAL 313.45 NAB 1640.2 YEL 11.596 PTH 6.64 YHP 3.§87 DPA "24,05 RAP 323.03 [CC 1.2•?1

LNCN AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CRY TIN INJ 2 LAT INJ 2 LONG

50.00 12 35 27 2484.35 -•. ?2 65.64 168.23 137.21 13 16 53 1486.3 It.G• 90.05

• 0.00 13 S3 • 2279.79 -t.44 52.30 173.29 130,28 14 31 6 1279,8 14.50 34,10

?o,oo 15 34 48 198D.70 4.30 32.39 177.$3 123.91 16 7 49 990.7 17.65 19.05

80.00 IT 44 I1 1573.67 10.13 5.19 181.17 118.24 18 tO 27 575,? 90.8T 342.9•

90.00 19 49 23 1171.90 13.83 337.38 183.06 114.92 20 8 55 171.9 22.92 314.04

tO0.OO 20 2T 3 1050.14 10.13 326.56 181.17 118.24 20 44 33 50.1 20.87 304.33

ttO.O0 20 34 1G 1027.52 4.30 321.31 177.63 123.91 20 51 22 27.5 17.85 300.9T

DIFFERENTIAL CCIIRECTIGNI NID-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCI,_ACY

TOE -.167• TRA -.4723 TC3 -.2465 |AU .0849 •GT 864.9 SGR 721,2 593 757.6 ST 17.5 3R 32.6 85 21.D

ROE -.A303 RRA .0861RC3 -.3652 FAU ,18966 RRT .1574 RRF .5008 RTF .3196 CRT ,•?SO CR3 -.9643 CST -.79•1

FOE -.8726 FRA -.3428 FC-|1.3970 DiP 699 3GB 1125.6 R23 .3480 Rt3 ,4349 LSA 40.6 NSA 12.! 9•A 3.2

BOE °4617 BRA .480| 6C3 .4406 FSP 1189 $Gl 165.| 392 695.4 THA 29.44 EL• 34.9 EL2 12.0 ALF 6?.22

LAUNCH DATE JUN IS 1971 PLIGHT TIME 148.00 ARRIVAL DATE NOV IO 1971

H[LIOCENTRIC CONIC

RL 151.96 LAL .DO LOL 243.27 VL

RP 210.70 LAP -t.Ol LOP 14.$5 VP

RC !16.4•0 GL -9,G3 GP -?.29 ZAL

PLANETOCENTRIC CONIC

C3 14.220 VHL 3.771

LNCH AZNTH LNCH T|NE

iO.O0 12 34 46

SO*DO 13 i2 t

70.00 15 32 59

IO.O0 t? 40 39

9O.OO ti 42 4|

IO0,OO 20 23 31

IlO.00 2D 32 25

OIFFCR[NT IAL CCRRECTION$

TD[ -.IRIS TRA *o4940 TC3 -.3?DO iAU ,1024

RDE -.42il RRA *OllO RC3 ".3914 FAU .19143

FDE -.•SIS FRA ".3298 FC-II,59YT |$P ?33

ODE .4•32 ERA ,4915 iC3 ,538S FSP 12?4

DISTANCE 347.530

32.076 GAL 4.99 AZL 91.13 HCA !11.38 3NA

23.280 GAP 6.12 AlP 89.59 TAL 31.12 TAP

45.83 ZAP |21,95 £T3 184,59 ZA[ 163.44 ET[

EARTH TO MARS

184,88 [CC *19760 INC t.1307 Vl 29.319

142.51 RCA 148.35 APO 221.41 V2 2S.D30

205,09 ZAC 92,96 ETC 277.41 LVI -10.70

DLA -2?.47 RAL 313.52 RAD 8640.2 VEL 11,588 PTH 6.63 VHP 3.514 DPA -24,4? RAP 322.34 (CC 1.2340

L-I TIN[ INJ LAT INJ LONG [NJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2487,53 -I,78 95.89 168.12 13?,21 13 16 14 1487.5 11.60 SO.tO

2282.D8 -1.54 52.41 173.14 130.28 14 30 3 1282.1 14.41 34,22

1985.17 4.13 32.62 177.43 123.93 16 6 4 g85.2 17.50 12.11

1585.50 9.R2 5.74 180.88 t18.34 18 ? 4 585.5 20.62 343.58

11•I.96 13.25 338.56 182.65 115.21 20 2 33 192.0 22.52 3ll,l?

1059,97 9.82 327.11 180,80 118,34 20 41 11 60.0 20.62 3D4.9$

1031.99 4,11 321.54 177,43 123,93 20 49 37 32.0 17.50 101._2

MID-COURSE EXECUTION ACCURACY 04lIT DETERMINATION ACCURACY

SGT Sl4.O SGR 725.3 SG3 Ti5.O ST IS.? SR 32.4 S$ 20.5

RRT .|1|3 RRF *5180 RTF ._,$? CRT .iRiS CR$ -.R639 CST -.8119

8GB 1169.9 R23 .3212 R13 ,5033 LIA 40.7 RSA 12.3 83A 3.2

391 246.? 392 687.4 THA 20,51 ELI 35,3 EL2 12,2 ALF $4,75

LAUNCH DATE JUM |i tgTt FLIGHT TIME 1GO,DO ARRIVAL DATE NOV 12 1971

NELIOCENTRIC CONIC

RL tSt,SG LAL ,OO

RP 210.95 LAP "1.02

RC 118.•37 •L -9.4G

PLANETOCENTRIC CONIC

C3 14.041 VHL 3.?4?

LNCH A2NTN LNCH TIME

10.00 12 34 •

• 0.00 13 50 I•

TO.00 li 31 8

60.00 tT 3? 5

90.00 19 36 23

100.00 90 tg 5T

110.00 20 30 34

DIFFERENTIAL CCRRECTIONS

TD[ -,1957 TRA ".4D!4 TC3 ".4814_U .1209

RDE -,4205 RRA •DR54 Re3 -,4209 FAU ,201TO

FDE -.8658 FRA "*3226 FC-12.4401 BRP 826

• DE .4639 DRA *498T BC3 .6443 F3P 1349

O|RTANC[ 351.?12 EARTH TO NARS

LOL •iS,IT VL 32,Di| GAL 4,91 AZL 91.11 HCA llS,iD 5HA tG4,GR [CC ,IGGi8 INC 1.t051 Vl 29.319

LOP 1t.87 VP 23,23R GAP T.S9 AZP 89.53 TAL 3|,02 TAP 145,63 RCA 149,39 APO 221,00 V2 2•,001

GP -?,49 ZAL 45,93 ZAP 119,90 [T3 184,24 2A[ IGI,GG ETE 203,19 ZAC 92,89 £TC 277.25 LV! *lB.31

DLA -2T,28 RAL 313,G1 RAD QI40.1 VEL tt.580 PTH D,62 VHP 3.44? DPA -24.59 RAP 321,63 EC¢ 1.2311

L-I TIN• |NJ LAT |NJ LONG ]NJ RT A$C INJ AZMTH INJ TAN• PO CiT TIN INJ 2 LAT INJ 2 LONG

2489.08 -R.8S 65,gG 168.03 137.20 |3 15 3? 148g.l 11.52 SO.IT

2294.8D -1.69 $2,54 173.01 130.27 14 29 1 1284.8 14.29 34.35

tggo.t7 3.g4 32.8g 177,24 123.g5 16 4 18 ggD.2 t?.31 12.59

1595.86 g,48 6.33 180,62 118.44 19 3 41 5gl.g 20,36 344.23

1211.15 12.6g 339.?D 162.28 115.49 tg 59 34 211,2 22.12 316.•3

t070.33 g,48 327.7D 18D.62 118.44 2D 37 47 70,3 20.3• 301,•0

|036.99 3.94 521,8D 177.24 123.g5 20 4? 51 37.0 17.33 301.11

M|D-COURSE EXECUTION ACCURACY ORBIT D[T[RNINATION ACCURACY

SGT 968.5 SGR ?3D,9 3G5 815.D ST 19o6 SR 32.2 18 20.3

RRT ,9593 RRF ,5375 RTF .4682 CRT .717D CR3 -.g634 CRT -,8252

SG8 1213.4 R23 .2981RI3 ,5621 LSA 4D.9 N5A 12.4 •3A 3.3

SGI 1D04.5 SG2 68D.6 THA 21.14 £Lt 35.6 EL2 12.4 ALF •2.•$

t933



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUH tS IITI FLIGHT TIN( 152.00

HELIOCENTRIC CONIC DISTANCE 335.899

RL 151.99 LAL .00 LOL 2G3.27 VL 32.03S GAL 4.98 AZL 91.08 HCA 113.82 6HA

RP 211.20 LAP -.99 LOP 17.09 VP 23.185 GAP T.66 AZP 89.$6 TAL 30.90 TAP

RC 120.936 GL -9.30 GP -7.6R ZAL 46.06 ZAP 118.00 ETS 183.99 ZAE 159.84 (T£

PLANETOCENTRIC CONIC

C3 13.868 VHL 3.724 OLA -27,07 RAL 313.73 RAD I040,0 VEL 11.573 PTH 6.62 VHP

LNCH AZHTH LNCH TIHE L-I TIRE INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIRE

50.90 12 33 32 2491.00 -6.95 66.04 16T.97 13T.19 |3 IS 3

80.00 13 49 52 2287.95 -1.80 52.69 172,90 130.27 14 29 O

?O.OO 15 29 15 1995.88 3.73 33.17 177.09 123.97 16 2 31

8O.O0 17 33 31 1606.71 9,13 6.94 180,38 118.55 18 0 18

90.00 19 30 24 1229,78 12.14 340.79 181.93 115.74 19 50 54

100.00 20 16 23 1081.10 9.13 328.31 180.38 118.55 20 34 24

110.00 20 28 42 1042.50 3.73 322.09 177.09 123.97 20 46 4

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.2059 TRA -.4970 TC3 -.6093 BAU .1405 8GT 1021.7 8GR 737.4 603 845.6

ROE -.4181RRA .0045 RC3 -.4505 FAU .20616 RRT .3049 RRF .5578 RTF .5297

FOE -.8720 FRA -.3225 FC-12.9945 BSP 944 6GB 1260.0 R23 .2771 R13 .6139

BDE ,4642 ERA .5041BC3 .7579 FSP 1402 8GI 1064.6 SO2 674.0 THA 21.28

ARRIVAL DATE NOV 14 1971

EARTH TO MAR8

|84.$3 ECC .19384 INC 1.0791 VI 2i,Sll

144,72 RCA 148.43 APO 220.63 V2 29.672

201.63 ZAC 92.76 (TC 277.08 LVI -9.90

3.366 DPA -23.32 RAP 320.89 ECC 1.2292

PO CST TIN INJ 2 LAT INJ 2 LONG

1491.0 11.43 S0.25

1288.0 14.16 34.52

995.T 17.14 12.91

606.T 20.07 344.92

229.8 21.72 317.85

81.2 20.0? 308.28

42.5 17.14 301.83

ORBIT DETERMINATION ACCURACY

ST 20.4 6R 32.1 88 20.2

CRT .7310 CR8 -.9829 C8T -.0353

LSA 4t.I MSA 12.4 88A 3.3

ELI 35.9 EL2 12.4 ALF 81.29

LAUNCH DATE JUN 15 1971 FLIGHT TINE 134.00 ARRIVAL DATE NOV 16 1971

HELIOCENTRIC CONIC

RL 151.96 LAL .DO

RP 211.46 LAP -,93

RC 123.058 GL -9.12

PLANET(XENTRIC CONIC

C3 13.701VHL 3.701

LNCH AZffTH LNCH TIME

50.00 12 32 57

60.00 13 48 48

70.00 IS 27 22

80.00 17 29 $7

90.00 19 24 40

IO0.O0 20 12 48

110.00 20 26 48

DISTANCE 360.089 EARTH TO MARS

LOL 263.27 VL 32.047 GAL 4.88 AZL g1.05 HCA 115.03 3MA 184.39 ECC .19480 INC 1.0527 Vt 29.319

LOP 18.30 VF 23.140 GAP 7.44 AZP 89.35 TAL 30.76 TAP 145.?9 RCA 148.47 APO 220.31 V2 25.g42

GP -7.88 ZAL 46.21 ZAP 116.01 £T9 183.72 ZAE 157.98 ETE 200.26 ZAC 92.66 ETC 276.91 LVI -9.49

DLA -26.85 RAL 313.87 RAD 6639.9 VEL 11.566 PTH 6.61 VHP 3.327 DPA -25.75 RAP 320.14 ECC 1.2255

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2493.27 -7.06 66.13 167.93 137.17 13 14 30 1493.3 11.31 50.35

2291.52 -1.95 52.86 172.82 130.26 14 27 0 1291.5 14.01 34.70

2001.70 3.50 33.49 176.93 I24.00 16 0 44 1001.7 16.93 13.26

1618.01 8.76 7.58 180.17 118.66 IT 36 55 618.0 19.78 345.62

1248.02 11.60 341.85 181.88 115.97 19 45 28 248.0 21.32 319.04

1092.49 8.76 328.95 180.17 118.66 20 31 1 92.5 19.78 306.99

1048.52 3.50 322,41 |76,g5 124.00 20 44 17 48.5 16.93 302.17

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

T0£ -.2158 TRA -.9023 TC3 -.7369 BAU .1613 6GT 1081.4 3DR 744.3 $03 876.1

ROE -.4115 RRA .0837 RC8 -.4819 FAU .2144R RRT .3487 RRF .5780 RTF .3849

FDE -.8768 FRA -.3216 FC-13.5531BSP 1081 SOB 1312.8 R23 .2586 RI3 .6591

BDE .4646 BRA .5095 BC3 .8803 F8P 1457 $GI 1130.6 302 667.3 THA 21.19

LAUNCH DATE JUN 15 1971 FLIGHT TIME 196.00

HELIOCENTRIC CONIC DISTANCE 364.283

RL 151.96 LAL .00 LOL 263.27 VL 32.040 GAL 4.84 AZL 91.03 HCA 116.23 3HA

RP 21t.73 LAP -.92 LOP 19.92 VP 23.096 GAP 7.22 AZP 89.35 TAL 30.60 TAP

RC I25.302 GL -9.94 GP -O.O8 ZAL 46.39 ZAP |14.01 (TS 183.44 ZAE 156.09 ETE

PLANETOCENTRIC CONIC

C3 13.539 VHL 3.680 DLA -26.62 RAL 314.03 RAD 6839.8 VEL 11.559 PTH 6.60 VHP

LNCH AZNTH LNCH TIRE L-! TIRE INJ LAT INJ LONG |NJ RT A$C INJ AZNTH IHJ TIME

5O.OD 12 32 25 2495.90 -7.19 66.24 167.92 137.16 13 14 I

60.00 13 47 45 2293.30 -2.13 53.05 172.77 130.25 14 26 1

?o.o0 15 23 28 2008.21 3.26 33.83 176.84 124.02 IS 58 56

80.00 17 28 22 1829.76 8.38 8,24 179.98 110.76 17 53 32

90.00 19 19 SO 5299.0! 11.06 342.90 181.40 116.19 19 40 16

100.00 20 9 14 1104.23 8.38 329.91 179.90 !18.T6 20 27 38

110.00 20 24 54 1059.02 3.26 322.75 176.84 124.02 20 42 29

DIFFERENT IAL CORRECTIONS NID-COURS2 EXECUTION ACCURACY

TDE -.2237 TRA -.5080 TC3 -.l?ll IAU .1932 3GT !148.1SGR 751.9 SG3 905.9

ROE -.406? RRA .0831RC3 -.S139 FAU .22060 RRT .3907 RRF .SITS RTF ._J40

FOE -.8780 FRA -.3183 FC-14.1061 SiP 1233 $02 1372.3 R23 .843I R13 .4968

ODE .4951 ERA .S140 BC3 !.0121FSP ISlO |GI 1202.9 SG2 460°4 THA 20.92

LAUNCH DATE JUH IS 1971 FLIGHT TINE ISl.OO

HELIOCENTRIC CONIC DI3TANCE 368.481

ORBIT DETERMINATION ACCURACY

3T 21.2 6R 31.9 88 20.1

CRT .7434 CR8 -.9823 CST -.944S

LSA 41.3 NSA 12.5 96A 3.4

ELI 36.2 EL2 12.5 ALF 59.?2

ARRIVAL DATE NOV 19 1978

EARTH TO HAR$

184.28 [CC .19403 INC 1.0258 Vl 29.319

146.84 RCA 148.52 kPO 220.03 V2 25.911

199.06 ZAC 92.$6 ETC 276,74 LVI -9.07

3.274 DPA -26.18 RAP 319.37 ECC 1.2228

PO CST TIN INJ 2 LAT INJ 2 LONG

1495.g 11.18 50.46

1295.5 13.84 34.90

1008.2 16,T1 13.83

829.9 19.49 346.31

286.0 20.91 320.20

104.2 19.4R $07.T2

SS.O 19.71 302.S5

ORBIT DETERMINATION ACCURACY

ST 22.0 SR 31.T || 20.0

CRT .7548 CRI -.9811 CIT -.8$24

LSA 41,5 NSA i2.G iRA 3.4

ELI 36.5 EL2 I2.S ALF $8.15

ARRIVAL DATE NOV 20 IITI

EARTH TO MAR8

RL 131.9G LAL .00 LOL 2G3.2T VL

RP 212.01 LAP -.19 LOP 20.?2 VP

RC 127,588 6L -I.?S GP -R.28 ZAL

PLANETOCENTRIC CONIC

C3 13.S82 VHL S.IIi

LNCN AZNTH LNCH TIME

SO.DO 12 31 54

60.00 13 46 43

TO.OD 15 23 32

00.00 IT 22 48

90.00 19 13 50

I00.00 20 S 40

110.00 20 22 59

DIFFERENTIAL CORRECTION8

TDE -,2340 TRA -.9123 TC3-1.0101 BAU ,2050

RDE -.4021 RRA .0822 RC3 ".5470 FAU .22679

FDE -.9849 FRA -.3196 FC-14.6720 06P 1410

BD[ ,4652 BRA .5109 BC3 1,1490 FSP 1532

32.034 GAL 4,TR AZL 91.00 HCA 117.4| 8HA 184.16 ECC ,19334 INC .9996 Vt 29.319

23,033 GAP T,01 AZP 89,34 TAL 30.41 TAP 14T,88 RCA 149,57 APO 219.79 V2 25,990

46.sg ZAP 112.01 ET$ 123.16 ZAE 154.17 ETE IGT.99 ZAC 92.48 ETC 2?9.58 LVl -9.83

DLA -RG,37 RAL 314,22 RAD 6839,T VEL 11.352 PTM 8.80 VHP 3,226 DPA -24,61 RAP 319.$9 [CC 1,2202

L-! TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

2498.87 -?.34 66.37 167.83 13T.14 13 13 33 |498.9 11.04 S0.59

2299.$9 -2.32 $3.26 172.T4 130.25 14 28 3 1299.9 13.88 36.12

2018,19 2.99 34,20 170.76 124.04 IS 57 8 1015,2 16.4T 14.03

1641.g0 7.98 8.92 179.82 118.8T 17 30 10 641.9 19.14 347.11

1293.62 10,53 343.93 181,17 t!6.40 19 35 14 283.8 20.51 323.35

1118.37 ?.98 330.2g 179.92 !18,87 20 24 18 118.4 Ig.14 308.48

1062,01 2.99 323.11 IT6.76 124.04 20 40 41 62.0 16.47 302.g5

RIO-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SOT 1217,6 SGR 760,1 $03 936.4 8T 22.8 9R 31.6 88 20.0

RRT ,4303 RRF ,6183 RTF .6?76 CRT .?642 CR8 -.9612 CRT -.8593

3GB 143§.4 R23 .2269 R13 .7339 L6A 41.? NRA 12.6 88A 3.S

381 1277.9 382 653.8 THA 20,88 ELI 36.8 EL2 12.6 ALF 58.79

1934



• JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM OAT[ JUN I| IlYl

N[LIO¢EkTNIC CONIC

mL 151,91 LAL .00

RP _12.96 LAP -.iS

Re I_R.R30 GL -R.55

PLAN(TOCEMTRIC CONIC

C3 13.RES VHL 3,937

LNCH AZNYM LMCN TIME

30.OU IE 31 93

40,00 13 45 41

T0.D0 13 21 36

60.00 lY 19 14

90.00 19 8 40

100.00 20 2 9

I10,00 20 21 3

FLIGHT TIN[ leO.O0 AtIIVAL OAI[ I_V II 1571

OIl?ARC[ $?|.650 [ANYN ?0 MAR8

LCl 863.87 VL )Z.OR5 GAL 4.?S AZL 80.9? HCA 118,85 8HA 164.11 (CC ,lit?8 IMC ,l?Ol VI |9.|19

LOP 21,03 VP 53.0II GAP 5.11 AZP 89.53 TAL 30.Z0 TAP 148,55 RCA 145,55 APO 819.3R V8 25,R49

GP -8.48 ZAL 45.5| ZAP 110.01 [T8 188.68 ZA[ I52.84 ST( 10T.02 ZAC 92,35 [7C rYe. SO LV| "8,95

DLA "15.11 HAL 314,43 HAD 6639,? V[L 11.|45 PTH 9.59 VHP 3,1ll OPA "|?,04

L-I TIN( IMJ LAT INJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO C$T TIN

2502.21 -?.51 65.51 167.99 137.12 13 13 ? 1502.2

2304.e9 -2.53 53.49 IT2.73 130.23 14 24 6 1304.T

2022.65 2.Y1 34.5g 175.69 124,06 15 55 19 1022.6

1634.40 Y.57 9.62 179.65 119.97 17 46 49 654.5

1301.56 g. Rg 344.96 180.97 116.60 19 30 22 301,6

1129.93 7.5Y 330.99 179,68 118.97 20 20 55 128.9

1069,46 2,71 323,90 176,69 124,06 20 38 52 69,5

RAP 317,80 ECC 1.|177

INJ 2 LAY INJ 2 LONG

10.87 50.74

13.45 3S,3Y

16,21 14,45

19.80 347.49

20.09 322.48

15.80 309,26

11.21 303.3?

OIFFERENT I AL C01RECTION$ MID-COURSE EXECUTION ACCURACY (_BI T DETERMINATiO0_ ACCURACY

TOE -.24S9 TNA -,3202 TC3-1,1662 8AU ,2303 3GT 1505,1 3GR 766,4 303 960,9 5T 23,0 5N 31,3 85 19,4

ROE -.sgG| NRA .0424 RC3 -.5783 FAU .23tGI RRT .4660 RRF .6352 RTF .7138 CRT .7744 CR8 -.9603 C$T *.8440

FDE -.8145 FRA -.2939 FC-13.1570 BSP 1569 300 1513.5 R23 .215g RI3 .7613 LSA 41,8 NSA 12.7 88A 3.5

60E .4662 ERA ,3287 9C3 !,3023 FSP 1616 501 1359,8 302 546,4 THA 19,96 ELI 37,2 EL2 12,6 ALF 54,90

LAUNCH DATE JUN 15 1971 FLIGHT TIN( 162.00 ARRIVAL DATE NOV 24 1971

DISTANCE 376.882

4,?1 AZL 90.94 HCA !!9.26 $MA

5.61 AZP 89.53 TAL 29,98 TAP

HELIOCENTRIC CONIC . EARTH TO MARS

RI 151.95 LAL ,DO LC_, 283.27 VL 32,026 GAL 184,05 E(C ,19_16 INC ,9422 Vl 29,319

RP 212.57 LAP -,82 LCP 23,13 VP 22,969 GAP 149.84 R(lk 14_68 AF_ 219.42 V2 25,818

RC 132.153 GL -8,35 GP -8.88 ZAL 47,06 ZAP 1(W,02 ET3 152,55 ZA( 150,2g ETE 196,14 ZA( _24 (TC 276,20 LVZ -7,80

PLANETO(ENTRIC CONIC

C3 13,080 VNL 3.817 OLA °25.83 RAL 314.67 MAD 6639.6 V[L 11.539 PTM 6,59 VHP 3.1410PA °27.46 RAP 317.01 [CO 1.2153

LNCH AZNTN LNCN TIN( L-I TIM£ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

50.00 12 30 58 2505,89 -7,Gg ME,G7 160,02 137,10 13 12 43 1505,9 10,69 50,90

GO.0O 13 44 39 2309.89 -2.76 53.7A 172.74 130.22 14 23 9 1309.9 13,23 35,83

70.00 15 19 39 2030.56 2.41 35.00 176.65 124.08 15 53 30 1030.6 13.94 14.90

DO.Q0 17 15 41 1667.38 7.14 10.35 179.57 119.07 17 43 29 56?.4 18.44 340.68

90.00 19 3 38 1319.25 9.45 345.98 180.80 116.78 19 25 37 319.2 19.67 323.81

100.00 19 58 33 1141.83 7.14 331.71 179,57 119.07 20 17 35 141.9 19.44 310.05

110.00 20 Ig 8 1077.38 2.41 323.92 175,65 124,08 20 37 3 77.4 15.94 303.82

DIFFERENTIAL CCRRECTICd48

TOE -.2558 TRA °.5282 TC3-1.3252 BAU .2552

RDE -.3904 RRA .0824 RC3 -,6114 FAU ,23657

FO( o.8515 FRA *,2810 FC-13,6380 BSP 1753

80( .4668 BRA ,5328 BC3 !,4594 FSP 1665

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

5ST 1393.1 3_q 774,1 503 986,4 5T 24,6 5R 31.0 S$ 19,0

RRT ,5010 RRF ,6530 RTF .7456 CRT .7827 CR5 -,9594 CST -.86?9

3GB IS93,? R23 ,2053 R13 ,7063 LSA 41,9 MSA 12,7 33A 3.G

3GI 1459,9 SG2 539,3 THA 19,42 ELI 37,5 £L2 12,? ALF 53,30

LAUNCH DATE JUN 13 1871 FLIGHT TIM( 164.00 ARRIVAL DATE NOV 21 1971

DISTANCE 381,008 EARTH TO MAR5

L_ 263,27 VL 32,023 GAL 4,66 A2L 90,91 HCA 121,06 $MA 184,01 [CC ,19167 INC ,9131 Vl 28,318

LOP 24,33 VP 22,929 GAP 5,41 AZP 89,53 TAL 29,73 TAP 150,79 RCA 148,74 APO 219,28 V2 25,702

GP -8,89 ZAL 47,33 ZAP 10S,03 ET3 182,28 ?AS 148,33 [T£ 195,34 ZkC 92,13 [TC 27S,02 LVI -?,37

HELIOCENTRIC CONIC

RL 151.94 LAL .00

RP 212.88 LAP -.78

RC 134.475 GL -R.13

PLANETOC£NTRIC CONIC

C3 12,938 VHL 3,58? OLA -25,54 RAL 314,92 HAD 5639,5 VEL !1,533 PTH 6,59 VHP 3,105 OPA -27,89 RAP 318,21 [CC 1,2128

LNCH AZMTM LNCH TIME Loi TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAY |NJ 2 LONG

50.00 12 30 31 2509,92 -7,89 69,84 168,|0 137,07 13 12 21 1509,9 10,49 31,07

80.00 13 43 37 2315.50 -3.01 54.00 172,77 130.21 14 22 13 1315.5 13.00 35.91

?o.o0 13 17 41 2038.93 2.09 35.44 178.93 124.10 15 Sl 40 1038.9 15.85 15.38

80.00 IT 12 g 1880.88 9.70 11.09 179.45 119.16 17 40 10 880,7 18.07 349.30

gO,DO IR 58 44 1336,98 0,90 349,99 180,55 116,95 19 21 0 337,0 19,24 324,?3

lO0.DO 19 35 1 1135.15 9.70 332,49 179.48 119,18 20 14 19 155.2 18.07 310.8?

!10.00 20 17 ? 1083.?5 2.09 324.35 178.63 124.10 20 35 13 85.8 15.65 304.30

DIFFERENTIAL CORRECTIONI NID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2853 7RA -,$321 TC3-1,4907 8AU ,280R SGT 1417,0 5_q 782.0 3G3 1010,7 5T 25,5 5R 30,7 81 li,I

ROE ".3848 RRA .0524 RC3 -,8445 FAU ,84121 RRT ,S)_T RRF .9Y04 RT? ._,33 CRT .7901CR| -.9583 CRY -.JYOR

FOE -,1358 FtA -,8635 FC-15,1434 |RP 1945 808 lllO,l R23 ,1911RI3 ,1000 LSA 48,0 NSA 12.Y 85A 3,R

|OE .48?2 5HA .5395 0C3 1.9241FRP IT08 3GI |SSI.| SG2 138.2 THA 1i.58 EL| 3T.9 (LE !Z.? ALF 51.73

LAUMCN DATE JUM 13 1971 FLIGHT TIN[ 159,00 ARRIVAL OAT( NOV 21 IR?I

N(LIOC[MTRIC CONIC DISTANCE 383,291

RL 151,99 LAL ,00 LOL 283,2? VL 32,022 GAL 4,61 AZL 90,88 HCA 182,23 GNA

RP 213,18 LAP "*?5 LOP 25,52 VP 22,899 GAP 9,28 AZP 89,$3 TAL 29,47 TAP

EARTH TO MARl

153.99 [CC .19124 INC .8834 Vl 29.319

ISI.72 RCA 148.80 APO 219.17 V2 25,749

RC 138,814 GL "?,91GP *9,08 ZAL 4T,88 ZAP 104,09 ITS 151,98 ZA[ 149,37 ET[ 194,90 ZAC 92,02 [TC 275,64 LVI -8,94
PLANETOCENTRIC CONIC

C3 12.795 VML 3.S?T DLA -95.94 RAL 315.19 RAO 9639.S ¥[L I|,S2? PTH 9,$7 VHP 3,0?30PA -29,30 RAP 315,42 [CC 1,2108

LNCH AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT IMJ Z LONG

50.00 12 30 6 2514,31 -8.11 6?.03 165.20 13T.04 13 12 0 1514.3 t0.27 51.28

80,00 13 42 33 2321,51 -3,27 54,29 172,93 130,19 14 21 IT 1321,5 12,74 36.22

?0.00 15 IS 42 204?.?6 1,?S 35.90 176.63 124.11 15 49 49 1047.8 15.34 15.88

80.00 17 8 37 1684.33 6.24 tl.85 ITg.41 11g.26 17 36 51 694.3 17.69 350.33

90.00 18 53 53 1334.?2 5.35 348.01 180.$5 117.12 lg 16 30 334.7 18,80 325.85

100.00 19 51 29 1168,82 8.24 333.22 17g.41 119.26 20 10 57 168.8 1?.89 311. TD

110.00 20 15 8 1084.38 1,75 324.62 176.63 124.11 20 33 23 94.8 13.34 304.79

OIFF£RENTIAL CORRECTION8 MID-COUR$[ EXECUTION ACCURACY C_BIT O£T£RNINATION ACCURACY

TDE -.2?44 TRA -.5379 TC3-1.6631 BAU .3072 5GT 1306.3 5DR 789.9 503 1033.0 ST 26.3 5R 30.4 SS t8.0

RD[ -.3?84 RRA .0826 RC3 -.67?8 FAU .24337 RRT ,5618 RRF .65?0 RTF .7967 CRT .7934 CRS -.9571 CST *.8?22

FOG -,8143 FRA -,2402 FC-16,6023 BSP 2145 SGD IT72,1 R23 .1884 R13 ,5264 L3A 42,0 NSA 12.? $$A 3.7

80£ .48?40RA ,3442 0C3 1.7g60 FSP 1749 SGI 1650,1 502 625.1THA 18.33 EL1 38.1 EL2 12.7 ALF 50.20

1935



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 19 16TI

HELIOCENTRIC C_llC

RL 151.96 LAL ,00

_P 213.46 LAP -*?1

RC 13t.171 GL -T,RI

PLAN£TOCENTRIC CONIC

C3 12.637 VHL 3.550

LNCH AZNTH LNCH TIHE

50,00 12 29 41

SO.GO 13 41 33

70.00 13 13 41

60.00 17 5 5

90.00 18 49 12

_00.00 19 47 57

110.00 20 13 T

FLIGHT TIME lll,OD ARRIVAL DATE NOV 30 1171

TO MARl

LQL Ell.E? VL $t.Otl 6AL .8330 Vl R8.319

LOP 21.71 VP 22.850 GAP 6.03 AZP 19.53 TAL 29.19 TAP |52.64 RCA 148.87 APO 219.09 V2 t5.?14

GP -9.27 ZAL 47.94 ZAP 102.09 [T8 101.66 ZkE 144.40 ET( 193.92 ZAC 91.91 ETC 2TS.GG LY! -8.$1

DLA "24.92 RAL 315.48 RAO 6839,4 V[L 11.521 PTH 6,57 VHP 3.044 DPA -28,71 RAP 314.63 ECC 1,2083

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ClT TIM INJ 2 LAT IMJ 2 LONG

2519,06 -6.35 07.23 168.31 13T,01 13 11 40 1519.1 tO.D4 31.A7

2327.94 "3,55 54.60 172.90 130.17 14 20 20 1327.9 12.47 3G.$A

2057.04 1.39 36.38 176.65 124.13 15 47 58 1057.0 15.02 16o40

1708.38 5.78 12.63 179.36 119,34 17 33 33 708.4 17.29 351.18

1372.57 7.80 349.02 180.46 117,27 19 12 3 372.6 18.35 326.96

1182.85 5.78 333.9g 579.36 1t9,34 20 7 40 182.9 17.29 312.55

1103.86 1.39 325.30 176.65 124.13 20 31 31 103.9 15.02 305.32

DIITANCE 389.49? EARTH

4.56 AZL 90,8| HCA 123.44 IMA 103.1t ECC .llOl6 INC

D_FFERENTIAL CORR[CTIO_I8

TOE -.2831 TRA -.5436 TC3-1.8418 BAU ,3341

ROE -.371R RRA .0830 RC3 -,7110 FAD .24901

FOE -.7888 FRA -.2146 FC-17,0320 BlP 2354

ODE .4674 BRA .5499 BC3 1.9742 FSP 1788

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 1690.3 3GR 797,8 863 1053.3 8T 27,1 8R 30.0 88 17.4

RRT .5886 RRF .7026 RTF ,8167 CRT .8018 CR8 ".9553 CAT ",R724

8GB 1869.1 R23 .1818 R13 .8422 LSA 42.0 MSA 12,8 SlA 3,7

861 1764.0 862 618.0 THA 17.78 ELI 38.4 EL2 12.7 ALF 48.70

LAUNCH DATE JUN 15 1971 PLIGHT TIME 1TO,DO ARRIVAL DATE DEC 2 IR71

HELIOCENTRIC CONIC DISTANCE 393.704 EARTH TO MARS

RL 151.96 LAL .DO LOL 263.27 VL 32.022 GAL 4,51AZL 90,82 HCA 124.63 IMA 103.99 ECC ,19053 INC .6218 Vl 29.316

RP 213.77 LAP -.68 LOP 27.90 VP 22.811 GAP 5.85 AZP 89.53 TAL 28.90 TAP 153,53 RCA 148.93 APO 219.04 V2 25.660

RC 141,545 GL -7.44 GP -9.47 ZAL 48.2? ZAP 100.15 ET8 181.35 ZA( 142.44 ETE 193.28 ZAC 91.79 ETC 2T5.49 LVi -6.08

PLANETOCENTRIC CONIC

C3 12.523 VHL 3.539 DLA -24.58 RAL 315.79 RAD 6639.3 VEL 11,515 PTH 6.56 VHP 3.019 DPA -29.11 RAP 313.85 ECC 1.2061

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 29 17 2524.17 -8.60 67.45 168.45 136.98 13 11 21 1524.2 9.78 51.69

60.OO 13 40 29 2334.77 -3.85 54.93 172.99 130.15 14 19 24 1334.8 12.18 36.88

TO.DO 15 11 3g 2066.78 1.02 36.89 176.69 124.14 15 46 6 1066.8 14.67 16.95

80.00 17 I 34 1722.78 5.30 13.42 179.34 119.43 17 30 16 722.8 16.88 352.05

90.00 18 44 34 1390.56 7.23 350.04 180.39 117.41 19 7 45 390.6 17.89 328.06

100.00 19 44 25 1197.25 5.30 334.79 179.34 119,43 20 4 23 197.3 16.88 313,42

110.00 20 II S 1113.80 1.02 325.81 176.69 124.14 20 29 39 !13.6 14.67 305.86

DIFFERENTIAL CORRECTIONS

TOE -.2908 TRA -.5487 TC3-2.0262 BAU .3614

ROE -.3653 RRA .0834 RC3 -.7451FAU .25248

FOE -.7616 FRA -,1893 FC-1?.4544 DlP 2568

DOE .4670 BRA .8550 BC3 2,1588 FIP 1818

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1798.0 3GR 806.3 863 1073.0 8T 27.8 SR 29,7 38 16.1

RRT ,6136 RRF ,7185 RTF ,8341 CRT .8063 CR9 -.9535 C$T -.8T16

8GB 1970.5 R23 .1760 R13 ,6563 LSA 42.0 MSA 12.7 88A 3.8

3G1 1673.4 862 610.9 THA 17.28 ELI 38,7 EL2 12.6 ALF 47.29

LAUNCH DATE JUN 15 1971 FLIGHT TIME 172,00 ARRIVAL DATE DEC 4 1971

HELIOCENTRIC CONIC DISTANCE 387,911 EARTN TO MARS

RL 151,96 LAL .DO LOL 263.27 VL 32.023 6AL 4.46 AZL 90.79 HCA 125,82 8MA 184,01 ECC .19026 INC ,7898 Vl 29.319

RP 214.08 LAP -.64 LOP 29.08 VP 22,773 GAP 5.67 AZP 89.34 TAL 28.39 TAP 154.40 RCA 149.00 APO 21g,02 V2 25.645

RC 143.936 GL -7,18 GP -9,67 ZAL 48.63 ZAP 98,23 ETA 181.02 ZAE 140.49 ETE 192,69 ZAC 91.67 ETC 275.31 LV! -5.66

PLANETOCENTRIC CONIC

C3 12.392 VNL 3.520 DLA -24.23 RAL 316.12 RAO 6639.3 VEL 11.509 PTH 6.56 VHP 2,99? OPA -29.51 RAP 313,09 [CC 1.2039

LNCH AZMTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

50.00 12 28 53 2329.68 -8,88 67,69 168,61 136,94 13 11 2 1529.7 9.51 51,93

60.00 13 39 26 2342.03 -4,17 55,28 173.10 130.12 14 18 2R 1342,0 !1.87 37.25

70,00 15 9 35 2076.97 .63 3T,42 176.74 124.15 13 44 12 lO??,0 14.31 17.52

80.00 18 S8 2 1737.31 4,80 14.24 179,33 119.50 17 68 59 737.6 16.45 3S2,94

90,00 18 40 O 1408,70 6,66 3S1,07 180.35 117.55 19 3 28 400.? 17.42 328,20

IO0,O0 19 40 54 1212.03 4.80 335.61 179.33 119.50 20 1 6 212.0 18,43 314.31

!!0,00 80 8 1 1123.79 ,63 326,34 116,74 124.15 20 21 43 123.8 14,31 306.43

DIFFERENTIAL CORRECTION8

TOE -.2977 TRA -.9933 TC3-2,2154 6AU .3091

ROE -.350R RRA .Oi3l R¢3 -.?796 FAU ,2Sill

FOE -.7364 FRA -,1672 FC-17.ASTS lip 2792

80[ .4t82 ERA .3Sgl IC3 2,3486 FIP I038

RID-COURSE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

8GT IROi.I 8DR 813.3 3G3 1091.5 IT 28,5 8R 29,3 8| 16,3

RRT .13?S RRF ,7338 RTF ._,91 CRT ,8101CRI -.ill3 CI! o.IYD6

8GB 2075.4 R23 ,1706 R13 .$689 LEA 41.9 MSk 12.7 8IA 3,8

381 1905.7 IG2 603.7 THA 16.83 ELI 38.9 EL2 12.8 4LF 4S.8i

LAUNCH DATE JUN 1| 1971 PLIGHT TIME ITA.DO ARRIVAL DATE DEC 4 t8?l

HELIOCENTRIC CONIC

RL ISI,98 LAL ,DO

RP 214,19 LAP ".60

RC 146.344 GL "l,$t

PLANETOCENTR|C CONIC

C3 12.263 VHL 3.502

LNCH AZNTH LNCH TIME

30.00 12 28 26

60.00 13 38 20

70.00 13 7 29

DO.OR 16 S4 30

90.00 18 38 28

lOO.O0 19 37 22

110.00 20 6 56

DIFFERENT IAL CORRECTIONS

TDE -.3030 TRA ",3567 TC3"2.407t |AU ,4169

RDE -.3526 RRA ,0832 RC3 -,8171 FAU ,25895

FOE -.?203 FRA -.1554 FC-18.2619 RAP 3026

BDE .4649 BRA ,5629 BC3 2.$423 FGP 1839

DIITANC[ 402.111 EARTH TO MAR8

LO_ 263.17 VL 32.021 GAL 4,41 AZL IO, Ti HCA 127,00 |MA 114,04 ECC ,19003 INC .7570 Y1 2i,31t

LOP 30,26 VP 26,T36 GAP S.41 AZP 89,|4 TAL 21.26 TAP 13§,21 RCA 141.07 APO 219.01 V2 R1.609

GP -D.17 ZAL 49.00 ZAP 91,33 [TI 180.61 ZAE 138,54 ETE 182.12 ZAC gl.54 (TC 273,14 LVl -9,14

OLA -23.86 RAL 316.46 RAD 6639.2 VEL 11.504 PTH 6,55 VHP 2,R79 DPA -29.90 RAP 312.34 ECC 1.201i

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO tit TIM INJ 2 LAT INJ 2 LONG

2335.52 -9,17 67.94 188.79 136.89 13 10 44 IS3S.S 9.22 32.11

2349,71 -4.$1 35.65 173.23 130.09 14 17 30 1349.? 11.54 37.13

2017,62 .23 3?.98 176.82 124.15 13 42 17 1087.6 13.94 16.11

I732,71 4.29 t3.0D 179,36 !19.3R I? 23 43 752.7 16.01 333*85

1427.04 6,0R 352.11 180.33 117.67 18 39 15 427*D 16.93 330.33

1127,18 4.29 336,45 178.35 119.58 19 57 49 22?.2 16,01 315.22

1134,44 .23 326,90 176,82 124,15 20 23 SO 134,4 13.94 307.03

MID-COURSE EXECUTION ACCURACY OR|IT OET(RNINATION ACCURACY

8GT 2020.2 SGR 826.2 863 1111.3 8T 29.0 8R 28.9 88 16.0

RRT .6607 RRF ,?497 RTF ,8642 CRT .8132 CR8 -.9494 C6T -.6?08

8GB 2182,6 R23 ,1649 RI3 .8811 LIA 42.0 MIA 12,7 88A 3.6

861 2099.5 862 596,? THA 16,49 EL! 3g.D EL2 12,3 ALF 44,67

1836



, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE dUU 18 1t71

HELIOCENTRIC CCNIC

RL 191,61 LAL ,04)

RP 814.T| LAP -.ST

R¢ 148,TYD fA. "8,tUI

PLAN_TO(ENTIIC ¢QN|C

C8 16t13S YHL 3.484

LNCN AENTN LMCN TINS

S0.D0 It IS l

IO.O0 13 8? 14

TO,DO 18 S I!

80.00 16 60 86

D0.00 16 31 O

tOO.DO 11 33 SO

110,00 IO 4 48

FLi6HT TIM( ITS,DO ARRIVAL OAT! DEC 8 llYl

O|STANC[ 408,)!S EARTN TO NAIl

L_ 868,IT VL 38,0l$ 8AL 4,35 AZL 6O.?Z HCA Ill. IT IRA 184.09 ECC .1898S INC .7231 Vl It. Ill

LOP 31,44 VP RI,OII GAP S,Sl AZP 8Ro85 TAL 17.88 TAP 186,08 NCA 146.14 APO |19,03 Vl IS. ITS

DP "10,0? ZAL 48,40 ZAP 94.48 IT8 180,$8 ZA[ 166,61 [T[ 191.60 ZAC 91.41 (TC 274.98 LVI -4.81

K4 "IS.iT RAL 8tl,l) l/_ iiSl,I Y[L ||,41i PTN 6.SO VHP 1.913 DPA -30.17 RAP Ill.St ICE I,IS66

L-| T|NE |NJ LAT INJ LONG INJ RT ASC |NJ AZNTN |NJ TIN( PO CIT TIN |NJ ! LAT |NJ I LONG

8841.76 "R.48 N,|| 188.96 936,85 13 10 26 1541,6 8.91 il.4S

13ST,IS -4.6T S6.04 173.36 13D.06 14 IS 38 1387.6 11.16 38.04

ION.T? -.SO 38.56 176.91 124.15 15 40 21 IOgl,8 13.S4 II.TS

tTN.19 3.T? 15.94 179,38 119.64 *T 20 26 ?68,3 15.68 384.70

1448.64 S,8D 353.18 100.33 117.T6 16 85 5 448.6 16.43 3)1,47

tl4R,T8 3.?T 337.31 1T9.38 119,64 18 54 31 242.8 IS.SO 318.10

ll4S,lD -.tO 317,48 1?6,91 124.16 20 23 54 146,6 I3.84 307.88

DIFFERENT IAL CCRR[CTIQNI

TOE -,3113 TRA -,8838 T¢3-8,8188 _ .4414

ROE ".3418 IRA ,Dill IC3 ",8489 FAU ,tilT2

FOE -.834D KRA -,0743 FC-|0.4810 BOP 3234

8DE .4610 ERA ,ITOi BC3 I.?808 FSP IROY

NID'CQURS[ (XECUTICN ACCURACY _IilT D[T[RNINATION ACCURACY

8ST |147.4 3GR 821,7 883 lll4.l IT 21.6 81 lS.$ 88 94,3

RRT ,4?83 RRF .?595 RTF ,I?OI CRT .6147 CRS -.9418 CIT -.8S39

SGB 13O|°T RI3 .1639 IS3 ,8657 LSA 41.3 NSA II,T 8SA 4,0

|01 !!83.| SG2 569.1 TNA 16,?8 EL1 39.2 ELI II.S AL_ 43.10

LAUNCH DATE JUN IS tiTS FL|GHT T|NE t?l,ÙO ARRIVAL DATE DEC 10 1671

HELIOCENTRIC COMIC

RL 151.96 LAL .DO LOL 283.1T VL

RP 215.04 LAP ".53 LOP 31,t2 VP

RC 151.811 GL. -8.38 GP "lO.l? ZAL

PLANETOCE1MTRIC CONIC

C3 12.017 VHL 3.49?

LNCN AZNTH LNCH T|NC

50.00 11 IT 40

SO.DO 13 34 8

TO.DO 18 S 11

80.OO 13 4T 14

90.OO 11 tl 33

100.00 ID 30 16

110.00 lO ! 36

DIFFERENTIAL CCRRECTION|

TOE -.3110 TRA -.SITS 7C3-1,814T IAU .4TSI

ROE -.3349 RRA .De78 Re3 ".875D FAU .16OOI

FOE -.588t FNA -,03SO FC-18.?811 BSP 3466

BOE .4604 BRA .S?4t IC3 1.91T4 FSP 192?

DI8TANC[ 410.531 EARTH TO NARS

38.031 GAL 4.30 AZL 90.69 HCA 189.35 SNA 184.14 ECC .18971 INC .6864 Vl 89.319

18.883 GAP 5,15 AZP 89.56 TAL 97,56 TAP 156.91 RCA 149.21 APe 919.0? V_ IS.639

49.82 ZAP 92.62 ITS 180.02 ZAE 134,71 [TE 191.10 ZAC 91.26 ETC 174.91 LVI -4.42

OLA -23.06 RAL 317.80 RAO 6639.1 VEL 11.493 PTH 6.54 VHP 8.95t DPA -30.64 RAP 310.91 [CO 1.19T8

L-i TIHE |NJ LAT |NJ LONG |NJ RT A$C INJ AZNTH 1NJ T|N( PO CST TIN INJ 2 LAT INJ 8 LONG

2844.45 -9.81 68.49 169.19 136.79 13 10 $ 1346.S 9.SS 62.76

8388,43 "5.24 $6.48 173.55 130.02 14 13 33 1396.4 10.83 39.48

8110.39 -.84 39.16 177,03 184.15 IS 36 18 1110,4 13.18 19,3?

1784,18 3.83 16.88 179.44 119.70 17 17 9 784.3 IS.OS 385,73

1484.48 4.20 354.22 180,36 117.89 18 50 38 484.5 15.92 331.81

1858,73 3.83 338.19 179.44 119.70 19 51 15 288.7 15.08 317,09

116?.88 -.64 388.08 IT?.03 184.15 80 81 36 157.8 18.18 308.19

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

8GT 1868.8 SGR 836.6 883 1185.2 ST 30.4 SR 2?.8 88 13.4

RRT .6944 RRF .7?84 RTF ,6801 CflT ,8158 ER8 -.9349 COT -.8481

6GB 2418.2 R23 .1636 R13 °8933 LSA 41.2 NSA 12.T SSA 4.1

SGI 2847.1 682 381.9 TNA 15.33 ELI 39.3 EL2 12.4 ALF 41.8S

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

RL 151.91 LAL .DO

RP 215.ST LAP -,SO

RC lSS.lS9 GL -i,OI

PLANETOCENTRIC CONIC

C3 11.896 VHL 3.446

LNCH AZNTH LNCM T|NE

SO.GO 19 8? 14

$0.00 13 34 57

?0.00 15 1 O

ID,O0 1i 4S 50

90.00 IS 2E T

100.00 19 28 42

1tO.DO ZO 0 2S

FLIGHT Till( 180.00 ARRIVAL DATE DEC 1_ 1971

DISTANCE 414.?38 EARTH TO MARS

LOL 263.1T VL 32,038 GAL 4.24 AZL 90.65 HCA 130.58 SNA 184.81 [CC o18961 INC .6525 Vl 29.S19

LOP 33,79 VP 82.68? GAP 4.98 AZP 89.58 TAL 27.19 TAP 15?.71 RCA 149.88 APO 819.14 v2 2S.499

GP -10.4? ZAL 50.88 ZAP 90,61 ETS 179.67 ZAE 138.81 ETE 190,68 ZAC 91.14 ETC 2T4.SS LV! -4.01

DLA -28.64 RAL 31?.59 RAD 8639.0 VEL 11.488 PTH 6.54 YHP 8.941 DPA -31.00 RAP 310.24 [CC 1.1950

L-i TIN[ |NJ LAT INJ LONG |NJ RT ASC INJ AZNTN INJ T|NE PO COT TIN INJ 2 LAT INJ 2 LONG

8S85.54 -10.16 86.80 166.42 IRE.?4 13 9 SO 1555.5 8.22 S3.04

8875,4T 05.94 3S.88 ITS.T3 |IS,IT 14 14 38 1378.S 10,44 38.91

8188,50 -1.11 69.80 177,15 184.14 IS 36 22 1128.5 12.69 20.04

iSO0.8S 8.48 17.72 ITg. Sl 119.75 17 13 SO 800.T 14.58 S$6.69

1463.61 4.28 355,89 180.40 117.98 18 48 51 483.S 15.39 S33.?T

1275.13 8.88 839.09 ITg. Sl 119.75 19 4? 57 2?5.1 14.58 318,09

1189.32 -1.1_ 328.71 177.15 124.14 20 19 55 169.S 12.89 308.9S

DIFFERENTIAL CORRECTIONS

TOE -.3193 TRA -°lllO TC3-5.0316 IAU o|041

ROE ".ISIS RRA .0846 RCS ".tOSS FAD ,86073

FOE -.5345 FRA .DOTS FC-18.9718 |SP 3TOt

ROE °4598 ERA ,SY?6 6C3 3.1S86 FSP 1842

MID-COURSE EXECUTION ACCURACY O_ilT DETERMINATION ACCURACY

$GT 2392.5 $GR 844.1 SG3 1183.4 ST S0.8 SR 2T.2 83 18,S

RflT .7111RRF .7846 flTF ._*T6 CRT .8158 CRI ",9248 COl -.liST

$88 253T.1 R23 .1625 RI3 ,8987 LSA 40.8 NDA 12.6 83A 4.8

8GI 2471.1 882 5T4.6 THA 14.91 ELI 88,2 EL2 12.4 ALF 40.65

LAUNCH DATE JUN 1S IIY1 FLIGHT T|N[ 182,00 ARRIVAL DATE DEC 14 18T1

HELIOCENTRIC CONIC

RL 181.96 LAL .DO

RP 218.?1 LAP -.46

RC IS6.143 GL -5.74

PLAN£TOCENTRIC CONIC

C3 11.?88 Vl_ 3.433

LNCH AZNTH LNCH TIME

SO,0O 12 29 47

90.00 13 83 44

?O.00 14 58 44

60,00 16 40 13

90.00 18 17 48

1DO.DO 19 83 S

110.00 19 58 10

DIFFIRENTIAL ¢CRRICTiON$

TDE -.3219 TRA -,5?39 TC3-3.8518 DAU ,5332

ROE -.3174 RRA .0908 RC3 -.g411 FAU ,86100

FDE -.47T0 FRA .0851 FC-19.1??? B6P 3937

6DE .4823 IRA .5810 6C3 3,3849 FOP 1g56

DISTANCE 418,843 EARTH

4.18 AZL 90,82 NCA 13|,68 8HA 184.28 [CC ,18958 INC

TO MAR8

.6163 Vl 16.318

819.22 V2 2S,4St

874.61 L¥1 -3.t2

LQL 963,87 VL 38,040 GAL

LOP 34.88 VP 12,SOl GAP 4,82 AZP 89,99 TAL 26.81 TAP 188.50 RCA 149.36 APO

(de -10.67 ZAL 80,?8 ZAP 89,04 ITS 179,38 ZAE 130,85 ET[ 190.t? ZAC g0.69 ETC

OLA -88.19 RAL 317,69 RAD 6638,8 VEL 11.463 PTH 6,$3 VHP 8,133 DPA -31.66 RAP

L-I TINS |NJ LAT |NJ LONG INJ RT A$C INJ AZMTN |NJ TINS

8563.05 "!0.$3 86.12 166.6T 136.6T 13 8 30

8384.gs -8.05 $7.38 1?3,83 189,82 14 13 28

8135,12 -1,58 40,45 1??,30 124,12 15 34 lg

1817.50 8.11 88.65 178.60 118.79 17 10 31

IS03.06 3,66 338,38 180.47 918.06 18 42 48

1191.9T 1,11 340.01 I?g.60 11g,?9 lg 44 3?

1181.g4 -1.59 31g.37 1TT,30 124.12 20 1? $2

RIO'COURSE EXECUTION ACCURACY

6ST 2818.2 SGR 851 ,? SG3 1139.6

RRT ,7266 RRF .T962 RTF .8843

$GB 2686.4 R23 .1620 R13 .IDOl

IS! 8597.1SG2 $67,4 THA 14.51

309.56 [CC 1.1839

PO CIT TIN INJ 2 LAT INJ 2 LONG

1563.0 T,85 53.36

1385.0 10.03 38.38

1135.1 12.23 20.T3

617.5 14.07 35T.88

503,1 14.86 334.64

2g2.0 14.0T 316.08

161,g 12.83 309.66

ORBIT DETERMINATION ACCURACY

ST 31.2 8R 26.? 86 lt.3

CRT .814g CRS ".9902 COT -.6018

LSA 40.4 MSA 12,9 8SA 4.3

EL1 39.1 EL2 12.S ALF 39,$1

I$ST



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCH DATE JUM 13 1911

HELIO£EMTRIC CONIC

RL 151.96 LAL ,DO

RP 218.04 LAP ".48

RC 158.631 GL "3.41

PLANETOCENTRIC CONIC

C3 11.&69 VHL 3.416

LHCH AZMTH LNCH TIME

50.00 12 26 19

80.00 13 32 30

TO.DO 14 56 25

80.00 16 38 35

90.00 18 13 IT

.90,OO 19 19 27

_10.00 19 55 52

LOL 263.2? VL 32.04S GAL

LOP 36,18 VP 28,556 GAP

GP -10,8? ZAL §1,80 ZAP

PLIGHT TIME 164.00 ARRIVAL DATE DEC |l tlYl

DISTANCE 423.147 EARTH TO MARl

4.18 AZL 90.56 HCA 138o85 8MA 184.37 ECC .189S8 INC .5770 V! 89.31R

4.66 AZP 89.61 TAL 88.48 TAP 159.27 RCA 149.43 APO 819.31 V2 83.424

67.30 [T6 178.96 ZAE 189.10 ETE 189.74 ZAC 80,84 £TC 274°37 LVI -3.Z$

RAP 308.97 ECC 1.19E0

INJ 2 LAT INJ 8 LONG

7.45 53.70

9.60 38,88

11.75 21.45

13,54 358,69

14.89 338.13

IS,54 32D,06

11.75 310.37

DLA -81.73 RAL 318.41 RAD 6938,9 VEL 11.478 PTH 6,53 VHP Z.928 DPA "31.71

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN

2571,01 -10.93 69,4T 169.93 136,60 13 9 10 1511.0

2395,00 -6,49 57.63 174.14 189.86 14 12 25 1395.0

2148.27 -2.09 41.14 177.46 124.10 13 32 14 1148.3

1834.81 1,52 19,60 179,71 519.82 17 7 10 834.8

1522.88 3,03 357.49 180,55 118.13 18 38 40 582.9

1309.28 1.52 340.96 179,71 !19.88 19 41 16 309.3

1195.09 -2,09 330,06 177.46 124.10 20 15 47 195.1

,_,;_ENTIAL CORRECTIONS MID-COURSE

TOE -.3230 TRA -.5784 TC3-S.4?OT DAU .5624 8GT 8645,6

_DE -.3090 RRA .0919 RC5 -.9744 FAU .26100 RRT .7414

FOE -.4199 FRA .0986 FC-19.3638 B6P 4172 $GB 2781,8

ROE .4470 BRA .5837 8C3 3.6049 FSP 1960 681 2724.9

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GR 859.9 SG3 1144,7 8T 31.5 8R 26.1 $8 10.2

RRF .8077 RTF ,9005 CRT .8132 CRS -.8898 CST -.7710

R23 .1617 813 ,9101 LSA 40.0 MRA 12.5 SSA 4.4

6G2 560.2 THA 14,18 ELI 39.0 EL2 12.2 ALF 38.43

LAUNCH DATE JUN 15 1971 FLIGHT TIM( 186.09 ARRIVAL DATE DEC 18 1971

HELIOCENTRIC CONIC DISTANCE 427.349 EARTH TO MARS

RL 151.96 LAL .OO LOt. 263.87 VL 32,051 GAL 4.06 AZL 90.54 HCA 154.01 6HA 184,47 ECC .18953 ]NC .5375 Vl 29.319

RP 216.39 LAP -.39 LOP 37.87 VP 22.521 GAP 4.50 AZP 89.63 TAL 26.02 TAP 160.08 RCA 149.$1 APO 219.45 V2 23.$83

RC 161.134 GL -5.06 GP -11.08 ZAL 51.69 ZAP 85.60 ET3 178.60 ZAE 127,28 ETE 189,32 ZAC 90.68 ETC 274.23 LVI -2.84

PLANETOCENTRIC CONIC

C3 11.559 VHL S.400 DLA -21.24 RAL 318.83 RAO 6638,8 VEL 11.474 PTH 6.52 VHP 2,986 OPA "32.05 RAP 308.39 ECC 1.1902

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 12 25 48 25?9.43 "11.34 69.84 170.20 136.52 13 8 48 1579.4 7.03 S4.0S

60.00 13 31 12 2405.53 -6.95 58.54 174,37 129.80 14 11 17 1405.5 9.14 40.39

70.00 14 54 3 2161.96 -2.61 41.86 177.64 124.07 15 30 5 1162.0 11.25 22.20

80.00 16 32 54 1852,60 .92 20.57 179,84 119.84 17 3 46 852,6 12.99 359.73

gO.DO 18 8 51 1543.09 2,38 358.62 180,65 118.19 18 34 34 543.1 13.71 337.$3

lO0.O0 19 15 48 1327.07 .92 341.94 179.84 119.84 lg 37 53 387.1 12.99 $21.10

110.00 19 53 29 1208.78 -8.61 330.78 177,64 124.07 20 13 38 808.8 11.25 311.12

DIFFERENTIAL CORRECTIONS MID-COURSE

TOE -.3225 TRA ".5781 TC3-3.6920 BAU ,5915 SGT 2773.1

RD( -.SODS RRA .0929 RCS-I.OO93 FAU .26066 RRT .7561

FD[ -.3704 FRA .1332 FC-|9,5458 BSP 44|8 SG8 8906.|

BDE .4408 BRA .5855 DC3 3,8274 FSP 1951 881 8653.0

EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

6GR 869.3 $83 !149.7 6T 31.6 SR 25.5 88 9.4

RRF .8193 RTF .9065 CRT .6108 CRS -.8653 CST -.7370

R23 ,1610 RI3 .9153 LSA 3g.5 MSA 12.5 $Sk 4.5

SG2 553.0 THA t3.87 ELI 38.? EL2 12.2 ALF 57.50

LAUNCH DATE JUN 15 1971 FLIGHT TIME 166.00 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC DISTANCE 431,550 EARTH TO MARS

RL 151.96 LAL .00 LOL 2GS.E? VL 58.057 GAL 4.00 AZL 90.50 HCA 135.16 8MA 164,57 ECC .18958 INC .4967 Vi 29.319

RP 216.76 LAP -.35 LOP 58.43 VP 22.487 GAP 4.35 AZP 89.65 TAL 25.60 TAP 160,77 RCA 149.58 APO 219.56 V2 25.34?

RC 163.649 GL -4.70 GP -11.29 ZAL 52.81 ZAP 83.94 ETS 178.23 ZAE 125.49 ETE 188.93 ZAC 9O.Sl ETC 574.10 LVI -2.46

PLANETOCENTRIC CONIC

C3 11.452 VML 3.384 OLA -20,73 RAL 319.2? MAD 6838.8 VEL 11.469 PTH 6'52 VHP 8.925 DPA -32.38 RAP 307.84 (CC 1.1885

LNCH AZNTH LNCM TIN[ L'I TINE INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 12 25 16 8588.35 -11.76 70,83 170.49 138.44 13 8 84 1588.4 6.59 54.43

60.00 13 29 51 2416.60 -7,43 56.88 174,82 189.73 14 10 7 1416.6 8.66 40.94

?O.O0 14 Sl 37 2174,23 -3,16 42.60 177.83 124.05 15 2? 53 1176.2 10.73 22.97

80.00 18 29 10 1870.92 ,30 81.55 179.99 119.06 17 O 21 670.9 12.42 .79

90.00 10 4 24 1563.74 1,71 359.?8 190.78 118.23 18 30 27 583.? 13.12 338.55

tOO.DO 19 15 2 1343.40 .30 342.95 179,99 119,85 19 34 ET 345.4 1E.42 382.16

lID.OR 19 51 3 1883.05 -3.li 331.52 177.83 124,03 20 It 86 223,O 10.73 311.89

DIFFERENTIAL CORRECT|ON8 MIO*COURSE EXECUTION ACCURACY ORBIT OETERNI NAT| ON ACCURACY

TD( -.3ZOI TEA -.5790 TC3-3.9173 5AU .$204 3GT 2902,1 iGR 874.9 SG3 !146.9 IT 31.8 $R 24.7 S| 8.1

ROE -._9Ol RRA .OiSl RC3-1.0386 FAU .Eli1? RRT ,7R74 RRF ,8267 RTF ,_a95 CRT .lOSS CR| -.lUST CIT -.848Y

FOE -.2888 FRA ,|O|l FC-IS.SR_7 SIP 4559 818 3031.1 883 .1638 RI3 .9176 LSA 38.7 NSk 12.4 RIA 4.8

ROE .4324 8Rk .58|9 6C3 4.032R FaP 1978 3GI 898|,6 358 546,0 THA 13.49 EL! 38.3 EL2 |2.1 ALF 38,43

LAUNCH DATE JUN IS 1|1I FLIGHT TIME I90,OO ARRIVAL DATE O[C 88 19Yl

HELI_ENTRIC CONIC

RL 151.98 LAL .00 LOL 263,87 VL

RP 217.08 LAP ",3I LOP 36.58 VP

RC 1S1.178 GL "4.31 GP -11.51 ZAL

PLANETOCENTRIC CONIC

C3 11.$48 VHL 3,369

LNCH AZMTH LNCH TIME

50.00 12 84 40

80.00 13 88 26

70.00 14 49 8

8O.OO 16 25 22

90.00 17 59 54

100.00 19 9 14

ttOoO0 19 48 32

OIFFERENYIAL CCRRECTION$

TD[ -.3169 TRA -,3?99 TC3-4,1439 8AU ,6496

RDE -.2801 RRA ,09?7 RC3-1.0713 FAU ,857?6

FOE -.2189 FRA .2617 FC-19,6656 D6P 4898

BDE .4229 DRA .5881 BC3 4,2821 FSP 1971

DISTANCE 435.?45 [ARTN TO MAR8

38.064 GAL 3,94 AZL 90.45 HCA 136.31 8HA IR4oll ECC ,18R65 INC ,483R Vl ER.31R

88.458 GAP 4,80 AZP 86,87 TAL 85,18 TAP |51,49 RCA 149.66 APO 819.71 V2 £5,3DB

58°74 ZAP $2,38 ET8 |77,53 ZAE 185,73 [T[ 188.53 ZAC 9D.35 [TC 273.91 LVl -2.09

OLA -80.1R RAL 319.71 RAD 6638.? VEL 11.464 PTH 6,51 VHP 8,987 DPA -32.71 RAP 307.33 £CC 1.1151

L-I TIN[ INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2597,76 -18.25 ?D.64 170.80 136,34 13 7 $8 1597,8 6.12 54.85

2428.83 -?.94 56.44 174,97 129.64 14 R 54 1428.2 8.16 41.50

8191.09 -3.72 43.58 178.04 123.97 IS 25 37 1191.1 10.18 83.73

1889.79 -.34 82.61 18D.15 119,$6 16 $6 52 889.S 11,83 1.81

1584.86 1.03 .96 180.91 118.28 18 26 19 584.9 12.50 369.80

IS64.28 -,54 343.98 18D.15 119,86 19 30 58 364.3 11.83 323.24

1237,91 -3,?2 338.3D 178.04 125,67 20 9 10 237.9 1D.18 $12.$9

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIMATION ACCURACY

$GT 3032.6 SGR 882.8 SG3 1145,8 ST 31.5 SR 24.0 $S ?.1

RRT .??85 RRF .838? RTF .9132 CRT ,8000 CRS -,7140 C$T -.$3G3

SGB 3158.3 R23 .1654 813 ,9206 LRA 38.Q NRA 12,3 88A 4.8

$G1 3112.2 382 538.g THA 13.19 ELI 37.? £L2 12.0 ALF 35.49

1938



. JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN IS 1S't|

NEL|OCENTRIC CONIC

RL 151.81 LAL .00

RP liT.43 LAP ".88

RC ERR.TIT 61. "3.81

PLANETOCENTRIC CONIC

¢S II.24T YNL S.3|4

LNCN A2NYH LNCN TIN[

50.00 12 R4 8

eo,oo 13 21 $6

?0.00 14 46 $0

60.00 13 21 SO

90.00 1T 5S 21

1100.00 19 4 22

110.00 15 43 Sl

PLIGHT TIN[ lil.0D ARRIVAL DATE DEC 24 1971

LOL Ill.IF VL

LOS s 40,73 VP

GP -I1.T3 ZAL

OISTARCE 430,V45 EARTN TO MAR1

)|.DYl G&L ),08 AZL 90.41 HCA 13Y.4l IRA I04,80 ECC .lISTS INC .4094 Vl 29.318

22.419 6AP 4,05 AlP 69.70 TAL 24.?4 TAP SIS.IS RCA 149.T3 APO 219.87 V2 2S,IS9

S$o30 lAP RO.?4 ET8 IT?,4? ZAE 181,99 [TE 108.18 ZAC 90.15 [TC 273.87 LVI -I,Y3

OLA -t$.13 RAL 310,1T RAD IS31.T VEL 11.460 PTH |,51VNP !,131DPA -)3.04 RAP 304.81 [CC t.1831

L-i TIN[ INJ bAT INJ LONG INJ IT AIC |NJ AZMTH INJ TIME PO C|T TIN INJ 2 LAT INJ R LONG

210T.TS -11.74 71.08 171.1! 186.24 13 T 30 1607.7 5.12 51.23

2440.45 -8.47 SQ.04 175.15 119.55 14 T 3? 1440,4 7.$3 4E.IO

2206.57 -4,31 44.19 178.27 123.9| t5 23 IS 1206.6 9.61 24.61

1909.24 -l.OO 23.$8 180.33 119.84 16 53 19 909.2 11.21 E.99

1605.49 ,34 2.16 181,0T 118.28 18 22 ? $06.5 11.88 341.0S

1383,71 -I,OO 345.05 180,33 119.84 19 27 25 383.7 11.21 324.38

1253,$9 "4.31 333.11 178.27 128.9! 20 6 42 253.4 9.SI 313.33

DIFFERENTIAL CCNRECTIOND

TOE -.5119 TRA -.5799 TCS-4.ST5? BAU .878i

ROE -.E?OS RRA .0995 RCS-I.IOll FAU .2SS42

FOE -.1547 FRA .2935 FC-SS.T388 OSP 5137

DOE .4129 BRA .5884 DC3 4.5134 FRP 195T

LAUNCN DATE JUN 1S $971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 3168.8 8DR 892,4 SG3 1145.0

RRT .Tg15 RRF .8469 flTF .91TO

SG8 3108.3 R23 .I088 RI3 .9139

SG1 3143.0 SG2 532.0 THA 12.94

PLIGHT TIN[ 194.00

DISTANCE 444.139

CRGIT DETERMINATION ACCURACY

8T 31.3 SR 23.3 88 8.4

CRT .T931 CR8 -.5555 CIT -.3981

LIA 3?.2 USA 12.t SSA 4.9

ELI 37,1 EL2 12.0 ALF 34.$9

ARRIVAL OAT[ DEC 29 1971

EARTH TO NARS

RL 151.98 LAL .00

RP 217.79 LAP -.24

RC 171.268 CA. -3,49

PLANETOCENTRIC CONIC

C3 11.149 VNL 3.339

LNCH AZNTH LNCH TINE

50.00 12 23 20

60.00 13 25 22

70.00 14 45 48

60.00 16 17 $5

90.00 17 50 44

lOO.O0 19 0 25

110.00 19 43 15

LOL 263.27 VL 32.079 GAL 3.81 AZL 90.36 HCA 138.61 SNA 184.93 ECC .18990 INC .3SSS Vt 29.319

LOP 41.8? VP 22.385 GAP 3.90 AZP 89.73 TAL 24.30 TAP 162.9! RCA 149.81 APO 220.05 V2 25.229

GP -11.96 ZAL 55.87 ZAP 79.21 ETS 177.08 ZAE 120,29 ETE 187.83 ZAC 69.95 ETC 273.7T LVI -I.37

DLA -19.05 RAL 320.63 RAD 6658.6 VEL 11.456 PTH 6.51 VHP 2.938 OPA -33.36 RAP 306.45 ECC 1.1855

L-I TIME INJ LAT INJ LONG IHJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2918.26 -13.26 71,54 171.45 136.13 13 6 55 1618.5 S. 09 55.69

2453.28 -9.02 60.67 175.44 129.45 14 6 15 1453.5 ?.OT 42.72

2222.70 -4.92 45,04 176.51 125.84 15 20 51 1222.7 9.01 25.45

1929.32 -1.68 24.78 180.52 119.81 16 49 42 929.3 10.57 4.14

1628.69 -.38 3.40 181.25 118.28 18 17 53 628.7 11.20 342.38

1403.79 -1.$8 340.15 180.52 219.81 19 13 48 403.8 10.57 325.50

1269.52 "4.91 333.90 178.51 123.84 20 4 24 269.5 9.01 314.39

DIFFERENTIAL CCRRECTICNS

TDE -.5041 TRA -.5790 TC$-4.RO?R BAU .70?4

ROE -.2595 RRA .1019 RC3-1.1580 FAU .25403

FOE -.D?3S FRA .3327 FC-19.7261 GRP 5350

DOE .399R 8RA .58713 0C3 4.7460 FSP 1955

LAUNCH DATE JUN 15 197|

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3293.1 SGR 900.1 SG3 1139.6 ST 30.8 SR 22.5 88 5.8

RRT .0017 RRF .8580 RTF .9192 CRT .7831 CRS -.5690 CST -.1479

SGB 3413.9 R23 .1702 RI3 .9238 LSA $6.3 NSA 12.1 8$A S.I

SG| 3373.2 SG2 525.2 THA 12.67 ELI 36.3 EL2 11.9 ALF $3.85

FLIGHT T]I_ 196.00

DISTANCE 448.$31

ARRIVAL DATE DEC 28 1971

EARTH TO MARS

RL 151.96 LAL .00

RP 218.15 LAP -.20

RC 173.829 GL -3.04

PLANETOCENTRIC CONIC

C3 11.055 VNL 3.525

LNCH AZNTN LNCN TIN[

50.00 12 22 34

60.00 IS 23 43

70.00 14 41 I

SO.DO IS 15 30

90.00 17 45 3

100.00 18 55 22

110.00 19 40 27

L04. 265.2? VL 32.087 GAL

LOP 45.01 VP 22.351 GAP

GP -12.20 ZAL 54.46 ZAP

3.75 AZL 90.32 NCA 139.75 5NA 185.06 ECC .I900S INC .3147 Vl 29.319

3.78 AZP 89.76 TAL 23.85 TAP 163.60 RCA 149.89 APO 220.23 V2 25.159

77.T! [T5 176.S8 ZAE 118.62 ETE 187.49 ZAC 89.75 ETC 273.67 LVI -!.01

DLA -18.45 RAL 321.09 RAD 6636.R VEL 11.452 PTH 6.50 VHP 2.943 DFA -33.68 RAP 306.04 ECC 1.1819

L-i TIN[ ]NJ LAT INJ LON6 INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2525.38 -13.80 T2.O4 171.80 |36.00 13 6 23 1629.4 4.53 5S.IB

2468.75 -9.SI 61.33 175.74 129.33 14 4 49 1466.8 S.48 43.36

2239.53 -S.58 45.95 178.78 123.75 15 18 20 1239.5 8.39 26.38

1950.05 -2.38 25.92 180.74 119.77 16 46 0 950,1 5.g0 S.31

IS51.50 -1.1| 4.67 181.44 118,28 18 13 35 651.5 10,51 343.i8

1424.52 -2.38 347.29 180.74 |IS.T? 19 20 8 424.5 9.90 325.$8

1285.35 -5.55 334.84 178.76 123.73 20 1 33 286.3 8.39 315.25

DIFFERENT IAL CCRRECTIONR

TOE -.2946 TRA -.5782 TC3-4.8421 |AU .7383

ROE -.2457 RRA .1041 RC3-1.1TIO FAU .151TI

FOE .0030 FRA ,4018 FC-19.7121 |RP Sets

8D[ .3557 |RA .3573 Re3 4.9SIR FRP 154S

LAUNCH DATE dUN 15 IST|

NELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY _BIT OETERNINATION ACCURACY

SGT 3424.7 $GR 909.3 SG3 1134.3 ST 30.3 3R 21.6 $$ 3.7

NIT ,$120 RRF .6871 RTF ._glS CRT .7710 CRI ".OILS CIT .125l

SGB 3543.3 R23 .1734 R13 .R27R L|A 35.3 N|A 11.0 88A 3.3

561 3SOS.Z SG2 SlS.S THA 11.44 ELI 35.3 EL2 11.8 ALF 33.04

PLIGHT TIN[ 198.00 ARRIVAL DATE DEC 30 I571

DISTANCE 452.520 EARTH TO MAll

RL 151.$6 LAL .00 LOL 153.1T VL

RP 215.51 LAP -.IT LOP 44.15 VP

RC tTS.40D SL -2.ST GP "12.45 ZAL

PLANETOCENTRIC CONIC

C3 10.954 VHL 3,311

LNCH AZNTH LNCM TIME L'I TIME ZNJ LAT

50.00 12 21 45 2641.12 -14.37

60.00 13 21 ST 2480.94 -10.22

YO.OO 14 58 9 2257.08 -S.22

SO.OD 16 g 21 19?l,SO -3.11

90.00 17 41 16 1674.gs "I.S?

100.00 18 52 15 1445.97 "3.11

110.00 19 5T $2 1303.80 -6.22

OIFFRRENTIAL CORRECTION_J

TOE -.2880 TRA -.5760 TCS'S.D?S2 BAU .7648

MDE -.2372 RRA .1066 RCS-1.20SS FAU .24880

FOE .0847 iRA ,4545 FC-I9.6525 GSP 5863

DOE .3691 0RA.5958 BC3 5.2164 FSP 1935

31.0t8 GAL 3,60 AZL 90.27 HCA 140.89 SNA 18S.10 [CC .|9025 INC .2548 V| 19.]tS

21,318 GAP 3,SI AZP 89,79 TAL 28.39 TAP 164,18 RCA 149,SS APO 220,43 V2 2S.14S

S|,O? ZAP ?S,2S ETS 1?6.28 ZA[ 116.98 ET[ 18Y, IS ZAC 89.$3 (TC 273.58 LVl -.55

DLA -IT,T9 RAL 321.SG RAO 6538,5 VEL 11.448 PTH 6.50 VHP 1.952 DPA -34.00 RAP 305,69 ECC 1.1504

INJ LONG INJ RT ASS INJ AZNTH ]NJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

72.56 172.16 133.$6 13 5 44 1641.1 3.94 5S.SS

62.03 IT6.06 12g.20 14 3 18 1450,9 5.86 44.06

46,85 17g.03 123,65 15 15 43 1257.1 7.75 27.51

27.10 180.g6 11g.71 16 42 12 971.5 g.21 6.53

5.98 1R1.65 118.22 IS g 11 6?5.0 9.80 345.05

348.47 180,96 119.71 |g 16 19 446.0 9.21 327.$9

335.77 1?9.03 123.65 19 sg 16 303.9 7.73 $19.25

NID-COURRE EXECUTION ACCURACY ORBIT DETERN[NATION ACCURACY

9ST 3554.1 $GR 918.3 SG3 1126.S ST 2g.s ER 20.8 SS S.2

RRT .8215 RRF .8758 RTF .9233 CRT .?$51 CR$ .1508 CDT .384T

SGB 36T0.8 R23 .IT72 R13 .9294 LSA 54.2 NSA It.S SEA S.$

SGI 3634.g SG2 512.0 THA 12.23 ELI 34,1 EL2 11.S ALF 52.50

1939



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN 88 SRTI

H(L|O¢ENTRIC CONIC

RL tSI.Si LAL ,00

RP 218.lO LAP ".13

RC 178.g81 GL -I,Ol

P_ANETOCEHTRIC CQNIC

C3 10.877 VHL S,228

LNCH AZNTM LHCH TIHE

SO.DO 12 20 4T

60.00 13 20 5

70.00 14 3S 4

60.00 16 5 4

go.o0 17 36 22

100.00 18 47 56

110.00 19 34 SO

LOG |63.2? VL 3|.S04 6AL

LOP 45.28 VP 62.265 GAP

GP -82.?0 ZAL IS.TO ZAP

PLIGHT TINS |00.00 ARRIVAL DATE JAN I IRTI

OISTAHC[ 456,70R EARTH TO HARI

3.61 AZL 90.2| HCA 142.02 8NA 18|.34 ECC .||04! IHC olStO Vt tl.|S!

3,47 AZP 89,83 TAL 22.92 TAP 164,94 RCA t50,04 APO 220,R5 V2 RS, IOR

?4.85 ET$ |T$.SG ZA[ S|5.38 IT[ 866.83 ZAC 89.$0 [TC 273.50 LVi *.51

BLA -IT.St RAL 322.04 RAD 6S38.S

L-I TINS INJ LAT INJ LONG

2653,54 -14.98 73.12

2495,83 -S0.86 68.??

2275.41 -6.91 47.82

1993.70 -3,85 28.32

1699.17 -2.65 7.53

1468.17 -3.85 349.69

1322.23 -6.91 336.74

V[L 11.444 PTH 6.49 VHP 2.962 OPA -34.32 RAP 305,38 ECC 1.1760

INJ RT ASC IHJ AZNTH INJ TIME PO C8T TIH INJ 2 LAT INJ 2 LONG

172.53 135.71 13 3 t 1853,5 3.32 5T.IS

176,39 129.05 14 S 41 1495.8 5.21 44.78

179.32 123.53 15 12 59 1275,4 7.04 26.26

183.21 119.63 16 38 18 993.7 8.48 T.TS

188.87 118.17 18 4 42 699.2 9.06 346.42

181.21 119.63 19 12 24 468.2 R.48 329.|4

179.32 123.53 89 56 33 322.2 7.04 317.20

DIFFERENTIAL CORRECTIONS

TDE -.2691 TRA -.5735 TC3-5.3098 BAU .7929

ROE -.2257 RRA .1091 RC3-1.2400 FAU .24590

FDE .1642 FRA .5052 FC-19.5716 BSP 6106

ROE .3512 BRA .5838 BC3 5.4527 FSP 1923

LAUNCH DATE JUN IS 1971

HELI C(ENTRIC CONIC

NL 151.96 LAL .OO LOL 268.2? VL 32.113 GAL

RP 219.25 LAP -.09 LOP 46.41 VP 22.253 GAP

RC 181.572 GL -1.54 GP -12.97 ZAL 56.34 ZAP

PLAN(TOCENTRIC CONIC

C3 10.794 VHL 3.285 DLA -16.40 RAL 322.51RAD 6638.4

LNCH AZHTH LNCM TIME L-I TIME INJ LAT INJ LONG

50.00 12 19 45 2666.66 -15.62 73.71

60.00 13 18 6 2511.51 -11.53 63.55

70.00 14 31 53 2264.56 -7.63 48.84

80.00 16 0 40 2016.73 -4.63 29.60

90.00 17 31 21 I724.15 -3.45 8.73

100.00 18 43 31 1491.20 -4.63 350.96

110.00 19 31 20 1341.38 -7.63 337.76

HID-COUR6E EXECUTION ACCURACY CRBIT OETERNIHATION ACCURACY

8GT 3684.1 8GR 928,5 363 1118.3 8T 28.6 IR I9.i 85 T.t

RRT .8307 RRF .8844 RTF .9252 CRT .7358 CR8 .3902 CST .5637

6GB 379g.3 R23 .1814 R13 .9308 LSA 33.0 MSA 11.8 SSA 5.8

661 3765,5 662 505.8 THA 12.04 ELI 32.8 EL2 11.7 ALF 31.55

FLIGHT TIME 202,00 ARRIVAL DATE JAH 3 1872

DISTANCE 460.890 EARTH TO MARS

3.54 AZL 90.16 HCA 143.15 6MA 185.49 ECC .19072 INC .1362 Vt R9.319

3.33 AZP 89.87 TAL 22.45 TAP 163.60 RCA 150.11 APO 220.67 V2 25.068

73.48 ET8 175.43 ZAE 113.80 ETE 186.52 ZAC 89.05 ETC 273.43 LVI .04

VEL 11.440 PTH 6.49 VHP 2.974 DPA -34.65 RAP $05.12 ECC 1.1776

INJ RT ASC INJ AZHTH IHJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

172.92 135.55 13 4 12 1666.7 2.66 57.73

176,74 128.89 13 59 57 1511.5 4.52 45.54

179.62 123.39 15 10 8 1294.6 6.32 29.30

181.47 119.53 16 34 16 1016.7 7.73 9.0?

182.12 116.09 18 O 5 724.2 8.28 347.85

181.47 119.53 19 8 23 491.2 7.73 330.43

179.62 123.39 1g 53 41 341.4 6.32 318.22

DIFFERENTIAL CORRECTIONS

TD[ -.2528 TRA -.5TOg TC3-5.5466 BAU .8213

ROE -.2137 NRA .1115 RC3-1.2759 FAU .24280

FOE .2465 FRA .552? FC-19.4734 BSP 6344

8DE .3310 8RA .3817 6C3 5.6915 FIP 1905

LAUNCH DATE JUN 15 S9?I

HELIOCENTRIC CONIC

RL 151.96 LAL .00 LOL 285.2? VL 32.122 GAL

HID-COURSE EXECUTION AccuRACY ORBIT DETERMIHATION ACCURACY

6GT 3815.1 8GR 939.6 603 1109.6 ST 27.5 IR 18.g SS 8.4

RRT .8595 RRF .8927 RTF .9267 CRT .7106 CRS .5371 CST .6735

866 3929.S R23 .1860 R13 .9321 LSA 31.8 NSA 11.? iRA 6.0

661 5897.2 662 499.7 THA 11.88 ELI 31.3 EL2 11.7 ALF 30.80

FLIGHT TIM( 204.00 ARRIVAL DATE JAN 5 1972

DISTANCE 465.070 EARTH TO MARS

3.47 AZL 90.10 HCA 144,27 8HA 185.65 ECC .19099 INC .0979 V! 29.319

RP 219.62 LAP -.OI

RC 184.172 GL -.97

PLANETOCENTRIC CONIC

C3 10.716 VHL 3.273

LNCH AZNTH LNCH TIME

50.00 12 IS 37

60.00 13 15 58

YO.O0 14 28 34

80.00 15 50 5

90.OO 17 26 II

t00.00 18 38 57

110.00 19 28 O

LOP 47.54 VP 22.220 GAP 3.19 AZP 89.92 TAL 21.97 TAP 166.24 RCA 150.19 APO 821.10 V2 25.028

GP -13.23 ZAL 57.01 ZAP 72.16 ET8 175.00 ZAE 112.26 [TE 886.21 ZAC 88.79 ETC 273.3? LVI .39

DLA -15.66 RAL 322.99 RAO 6638.4 VEL 11.457 PTH 6.49 VHP 2.987 DPA -54.98 RAP 504.90 [CC 1.1764

L-I TIN[ IHJ LAT IHJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CIT TIN 1NJ 2 LAT INJ 2 LONG

2680,54 -IR,29 74.34 173.32 135,35 13 3 17 1680.5 1.97 58.51

2528.01 -12.23 64.37 177.10 128.71 13 58 6 1528.0 3.00 46.33

2514.60 -8.55 49.91 179.94 123.25 13 7 8 1514.6 5.57 30.35

2040.64 -5.45 30.92 181.75 119.40 16 50 6 1040.6 6.94 10.40

1746,99 -4.28 SO,tO 182.38 !17.98 IT 55 21 750.0 7.48 549.32

1515,1I -5,43 352.29 181o?$ 119.40 19 4 12 515.1 6.94 331.77

1561.42 -8.58 558.82 179.94 123,23 19 50 41 361.4 5,57 $19.27

DIFFER ENTIAL CORRECTION|

TD[ -.2330 TRA -.$6TD TC3-5.7807 IAU .8492

ROE -.20DR RRA ,S!44 RCS-I,SII8 FAU .23231

FOE .334S ERA .6040 FC-19.5545 |SP R554

8DE .3077 ERA .5784 8C5 5.9276 FSP 1887

LAUNCN OAT[ JUN I| 1971

HELI¢)¢ENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

SGT 5943,5 5_ 851,0 5G3 1098,9 IT 26.2 SR 17.9 |5 IO.O

RRT .8477 flRF .V906 RTF ,_78 CRT .6758 CR8 .S$84 (IT .7584

5GD 4036.6 R23 .1914 R13 ,9329 LSA 30.5 NSA 11.7 8SA 6.5

861 4026.4 8G2 494,1THA It.?3 ELI 29.5 EL2 11.? ALF 50.00

PLIGHT TIME 208.00 ARRIVAL DATE JAN ? IOT2

DISTANCE 489.24? EARTH TO HAR8

RL 151.96 LAL ,DO LOL 283.|7 VL 32.152 GAL

RP RIg.v9 LAP ".02 LOP 48.60 VP 22.168 GAP

RC les.?ol GL -.35 GP -13.54 ZAL 57.88 TAP

PLANETOCENTHIC CONIC

C3 10.648 VHL 3,R62

LNCN AZHTN LNCH TINS

5O.OO 12 ST 21

60.00 15 13 41

?0.00 14 25 5

80.00 15 51 21

90.00 I? 20 51

100.00 10 34 12

110.00 19 24 30

OIFF[RENTIAL CORRECTION5

TO[ -DRill TRA -.663t TC3-6,0548 IAU ,8??D

RD[ -,1880 RRA ,1170 RC3-|,3486 VAU .235?0

FOE .4190 FRA ,6489 FC-19.174? BSP 6R25

BD[ .282? BRA .3732 8C3 6.1642 FSP 1867

5.40 AZL 90.04 HCA 145.40 8NA 1t5,11 ECC .12128 INC .035? Vl 29.51R

3.06 AZP 38.9? TAL 21.43 TAP 166,80 RCA I80.2R APO R21.$5 V8 24.817

70.88 ET3 174,34 ZAE 1|0.76 £T[ 185.R1 ZAC 08.51 [TC 273.32 LVi .74

DLA -14.87 RkL 323.4? RAD R658.4 VEL 11.454 PTH

L'i TIH( IHJ LAT XHJ LONG IHJ RT A3C

2695.23 -17.00 ?5.02 173.74 135.13 13 2 16

2545.39 -12.97 65.25 177.47 128.50 13 56 ?

2335.58 -g.16 51.03 180.27 123.05 15 3 59

2055.50 -6.26 32.30 182,04 119.25 16 25 46

17T6,?T -$.15 11.68 182,66 117,85 17 50 2?

1539.97 -6.26 355.67 182,04 119.25 10 Sg 52

1382,39 -9.18 339,95 180.27 823,05 19 47 32

HIO-COUR6[ [XECUTZCN AccURACY

6GT 40?2,4 SGR 963,? 8G3 1087.D

RRT .855? RRF .g083 RTF .9289

6GB 4184.g R23 ,sg6? R13 .9339

SGI 4156.3 662 488.6 TMA 18.61

6.48 VHP 5.002 DPA -55.5| RAP 504.73 ECC !.1751

XNJ AZHTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

1695.2 1.23 58.62

1545.4 3.04 47.15

1535.6 4,?? 31.46

1065.5 6.11 11.78

?76.8 6.64 350.84

540.0 S.11 333.15

382.4 4.?? 520,38

(_BIT D[TERHIHATION ACCURACY

6T E4.8 SR 16.R II II.T

CRT .633? CRS .RR44 CIT .?S?4

L6A 22,2 NSA 11.6 66A 6.S

EL1 27.6 EL2 11.7 ALF 29.08

1g40



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT[ JUN |S tR?!

NELiOC[HTRIC CCNIC

RL 151.6S LAL .GO

RP 210.88 LAP .01

RC 186.$99 St. .28

PLANETOCENTRIC CONIC

CS 10,573 VNL 3,252

LNCM AZNTH LNCH TIME

SQ.OQ 12 15 57

I0,00 15 11 15

TO.00 14 21 R2

60.00 IS 48 24

SO,O0 IT IS 19

100.00 18 29 18

110.00 19 20 4R

FLIGHT TIME 208,00 ARmlVAL DATE JAH 6 SlY8

OIITANCE 473,410 EARTH TO MARl

LOL Ill.IT VL _|.14| GAL 3,33 AZL 89.8T HCA 148.5| 8HA I$S.8? ECC .tlllO IMC .0|10 ¥1 I|,SIR

LOP 49,71 YP |2,15D GAP 2,98 AZP 90,02 TAL 20.98 TAP 18?,50 NCA 150.$4 APO 221.80 ¥2 24,R48

GP -18,88 ZAL S8.$9 ZAP RO.6S £TS IT4,05 ZAE 109.28 [TE 185.62 ZAC $0.21 (TC 273.2? LVI 1.10

DLA -14,05 RAL 323.04 RAO t(_8.3 V[L 11,431 PTH i.48 VHP 3,017 DPA -3S,88 RAP 504.80 ECC S ,1740

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2710.78 -1T.75 75.74 t?4.1? 134.90 13 1 ? 1710.8 ,45 SR.5?

2588.72 -13.74 6D,18 tTT.8T 128.27 13 53 58 1563.T 2.25 40.04

2857.57 -9,80 52.21 180.82 122.83 15 O 89 1357.8 3.94 82.61

2081.41 -7.|2 33.74 182.85 119.07 16 21 15 !091.4 5,25 23.22

1804.57 -6.01 13,25 182.95 117.69 17 45 28 804.8 5.76 852,41

1565.88 -T.12 358,11 182,35 119.07 18 55 22 565.9 5.25 334.50

1404.39 -9.98 342,13 180.82 122.D3 19 44 13 404.4 3.94 321,55

OIFFER[HT IAL CCRRECTION8

TOE ".1861 TRA -,SSRO TC3"6o2480 BAU .9048

RDE -.1744 RRA .1190 RC3-1.1871 FAU *23189

FOE .5064 FRA .6941 FC-18,8870 BDP 7053

806 .2551 DRA .5717 BC3 6.4001 FSP 1844

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4201,0 3GR 9?T,S 863 1075,2 IT 23.2 3R 15.8 88 13.1

RRT .8632 RRF .giST RTF ,9296 CRT .5754 CR3 .?120 CIT .T535

368 4313.2 R23 ,2028 R13 ,9345 LRA 28,0 NSA 12,0 8SA 6.i

SGI 4286.0 362 483.7 THA |1.51 ELI 25.5 EL2 11.? ALF 27.75

LAUNCH DATE JUN 15 lg71 FLIGHT TIH_ 210.00 ARRIVAL DATE JAN 11 2978

HELIOCENTRIC CONIC

RL 151.96 LAL .00

RP 220.74 LAP .05

NC 192.025 GL .93

PLANETOCENTNIC CONIC

C3 10.509 VHL 3.242

LNCH A2NTH LNCH TINS

50,00 12 14 25

60.00 13 8 37

TO.O0 14 17 28

80.00 15 41 14

90.00 l? 9 53

100.00 18 24 8

110.00 19 16 54

DISTANCE 477.590 EARTH TO NARD

LCL 263.27 VL 32.152 GAL 5.26 AZL 89.91HCA 147.65 8HA 186.14 ECC .19194 INC .ORS1 Vl 28.318

LOP 50.89 VP 22.124 GAP 2.79 AZP 90.08 TAL 20.49 TAP 168,12 RCA 150.41 APO 221.86 V2 24.904

GP -14.18 ZAL 59.11 ZAP 68.48 ET8 175.59 ZA[ 107,84 ET[ 185.53 ZAC 87,89 ETC 273.24 LVI 1.46

DLA -13.18 RAL 324.42 RAD 8638.3 VEL 11,428 PTH 6.48 VHP 3.034 DPA "56.01 RAP 304.51 £CC 1.1730

L-I TIN( INJ LAT INJ LONG ]NJ RT ARC INJ AZMTH INJ TIN[ PO CRT TIN INJ 2 LAT INJ 2 LONG

2727.28 -ID,54 76.51 174.62 154.64 12 59 50 1727.5 ".38 60,26

2583.07 -14.56 67,17 178.28 t28.00 13 51 40 1585.1 1,38 46.96

2380.6? -10.83 55.46 180.95 122.59 14 57 6 1580.T 3,06 33.82

2118.44 "8,01 35.25 182.68 118,88 16 16 SS 1118.4 4.34 14.72

1833.49 -6.92 14.89 183.27 11?,49 17 40 ? 833,5 4,84 364.04

1592,91 -8.01 356.62 182.68 118.88 18 50 39 592.9 4.34 336.08

1427.49 -10.85 542,38 180,95 122,59 19 40 41 427.5 3.06 322.74

DIFFERENTIAL CORHECTION$

TOE -,1572 TRA -,5542 TCS-6.4788 |AU .9521

RDE -.1602 RRA .1228 RC3-1,4264 FAU .22792

FDE .5969 FRA .7381 FC-18.7758 DSP 7300

DOE ,2244 BRA .5677 BC3 6.6359 FSP 1822

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4325.3 8DR 992,6 883 1062.1 ST 21,5 SR 14.6 88 15.6

RRT .$703 RRF .9228 RTF .9303 CRT ,4941 CR6 .7545 CST .7235

$GB 4440.6 R2S .2092 RIS .9551 LSA 26.8 NSA 12.5 SSA 6.6

681 4414.7 $82 479.3 THA 11,42 ELI 25.1 EL2 11.8 ALF 25.72

LAUNCH DATE JUN 15 1971 FLIGHT TIME 212.00 ARRIVAL DATE JAN 13 1972

HELIOCENTRIC C(;_lJC

RL 151,96 LAL .00 LOL 263.2T VL

RP 221.12 LAP -.09 LOP 52.00 VP

RC 194.656 GL 1,85 GP -14,54 ZAL

PLANETOCENTRIC CONIC

C3 10.452 VHL 3.253

LNCH AZNTH LNCH TIME

50.00 12 12 59

80.00 13 5 46

TO.D0 14 13 19

80.00 15 55 49

90.00 17 3 33

IO0.OO 18 18 41

liD.D0 19 12 45

DIFFERENT IAL CONNECTIONS

TOE -.1254 TNA 0.5492 TC3-6.?DTR DAU .9564

ROE -.1454 RRA .1260 RC$-I.4871 FAU .22380

FOE ,685A FRA .T798 FC-IR.SS82 DSP 7535

6OE .1921 IRA .5635 8CS 6,8664 FDP l?gi

DISTANCE 481.756 EARTH TO MARS

52.182 GAL 3.19 AZL 89.83 HCA 148.74 SNA 186.31ECC .19229 INC .1654 Vl 29.319

22,092 GAP 2.65 AZP 90.14 TAL 19.99 TAP 168.75 RCA 150.48 APO 222.15 V2 24,865

59.84 ZAP 67.31ET3 173.09 ZAE 106.42 ETE 185.04 ZAC 8?.55 ETC 273.21LVI 1.85

DLA "12.28 RAL 324.80 RAD 6638.5 VEL 11.426 PTH 6,48 VHP S.053 DPA -56,38 RAP 304.47 [CC 1.1720

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2?44.78 "|9.38 ??.35 175.05 134.35 12 58 24 1744.S "1.26 80,99

2805.55 -15.41 68.22 178,70 127.71 13 49 10 1603.5 .48 49.94

2404.98 -11,71 54.78 181.37 122.51 14 55 24 1405.0 2.13 35.09

2146.71 -8.98 36.84 185.03 !18.61 16 11 36 1146.? 3.39 16.27

1863.55 07.87 16.60 185.80 117.25 IT 34 3? 863.7 5.88 353.73

1621.18 -8.93 358.21 183.03 118.81 18 45 42 621.2 3.39 337,64

1451,78 -11.?1 343.70 181,37 122.31 IS 36 57 451,8 2,15 524.01

HID-COURSE [XECUTION ACCURACY ORE|T DETERMINATION ACCURACY

$GT 4455.6 S_q 1006.2 SG3 1048,| ST 19.7 SR 13,4 86 17.6

RRT .8771RRF .929S RTF ,_a0l CRT .3825 Eli .T641 Ell .1141

3GB 4560.5 R25 ,2161RI3 ,0355 LSA 25.8 NSk 13.3 $8A 6.4

861 4543.? SG2 4?5.4 THA 11,36 (LI 20.7 EL2 11.8 ALF 22.04

LAUHCH DATE JUN 16 19?1 FLIGHT TIME 214.00 ARRIVAL DATE JAN 15 1972

MELIO¢EHTRIC CONIC DISTANCE 485.9|6 EARTH TO MAR8

RL 151.96 LAL .00 LOL 265.27 VL 32,172 GAL 3.11 AZL 89.76 HCA 149,84 5NA 188.43 ECC ,19267 INC .£413 Vl 29.319

RP 221.50 LAP .12 LOP 53.11 VP 22.060 GAP 2,52 AZP 90.21 TAL 19.48 TAP 168.33 RCA 150.55 APO 222.41 V2 24,821

RE 197.289 GL 2.41 GP -14.91 ZAL 60.60 ZAP 66.20 ETS 172.57 ZAE 105.04 [TE 184,75 2AC 87.18 ETC 273.19 LV/ 2.21

PLANETOCENTR|C CONIC

C3 10.401 VHL 5.225 DLA "11.S0 RAL 325,34 RAD 6638,2 VEL 11.423 PTH G.47 VHP 3.0?2 OPA 036.78 RAP 304.4? ECC 1,1?12

LNCH AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG ]NJ RT ARC ]NJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 12 10 44 2T63.39 -20.26 78.22 175.57 134.02 12 58 48 1763.4 -2.20 61.77

60.00 13 2 42 2625,18 -16,31 69.34 179.15 127.36 13 46 28 1625.2 -.48 50.97

70.00 14 8 55 2430,55 -12.64 56,15 151,77 122.00 14 49 25 1430,S 1.15 36,43

80,00 IS 30 7 2176.33 -g,go 58,51 183.40 118.31 16 6 24 1176.5 2.39 17.90

90.00 16 57 16 1895.1T -8.85 18.40 183.g5 118.97 17 25 51 8gs.2 2.8? 357.S0

100.00 18 12 sg 1650.RQ -9.50 359.88 183,40 118,31 18 40 30 650.8 2,59 339,27

110,00 19 8 21 1477,36 -12.64 345,10 181.?? 122.00 19 32 58 47?.4 1.15 325.35

OIFFERENTIAL CONRECTION6 HID-COURSE EXECUTION ACCURACY O_SIT DET[RMINAT]ON ACCURACY

TOE -.08g2 TRA -.$445 TC3-6.9323 8AU .9865 $GT 4581.6 8DR 1026.8 SG3 1032.9 3T 18.1 SR 12,1 68 19,9

ROE -.129? RRA .1292 RC3-1.5084 FAU *21943 RRT ,5834 RRF .9360 RTF .9310 CRT .2241 CR3 .7641 CST .5616

FDE .?800 FRA .81g2 FC-18.2654 BSP 776? $GB 45g5.3 R23 .2236 R13 .935T LSA 25.1 NSA 14,$ IRA 6.0

BDE .1574 BRA .5596 BC3 7.0946 FSP 1772 8G1 4671.5 SG2 472.0 THA 11.32 ELI 18.4 EL2 11.6 ALF 14.34

1g41



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCH DATE dUN 15 IS?I

HELIOCENTRIC CCillC

RL 151.98 LAL .O0

RP 221.88 LAP .IS

RC 199.945 GL 3._4

pLAHETOC[NTRIC CONIC

C3 10.357 VHL 3.218

LNCH AZNTH LNCH TIME

50.00 12 8 3t

60.00 12 sg 23

70.O0 14 4 12

80.D0 15 24 6

go.Do 16 50 39

100.00 18 6 58

110.00 19 3 39

FLIGHT TIME |li.00 ARRIVAL DATE JAN IT IDTR

LOL ti|.17 VL |l.ll| GAL

LOP S4.RI VP RR.02t GAP

GP -16.31 ZAL llo3T ZAP

OlRTANCE 490.076 EARTH TO MARS

3.04 AZL i9.RI NCA IlO.l! INk Ill.iS ECC .ll3Ol INC .Sill Vl ID.IIi

2,3G AZP R0,28 TAL IS,R? TAP Iii.Re RCA |50,62 APO t82.70 V2 R4,780

i5.14 [YS |?Z,02 ZAE 108,t9 ET[ 184,4T ZAC ti.?9 [TC 273.17 LVI l,lO

OLA -10.28 RAL 325.79 RAD 6138.2

L-I TIME INJ LAT INJ LONG

275_,18 -2|.19 79.19

2648.15 -17.26 70.55

2457.55 -13.61 57.67

2207.44 -10.89 40,28

1928.20 -9.86 20.29

1681.91 -10.89 1.65

1504.37 -13.61 346.59

VEL 11.421 PTM S,4Y VHP 3,093 DPA -37,16 RAP 104.52 ECC t.1704

INJ RT A$C INJ AZMTH |NJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

176,08 133.65 12 54 59 1783,2 -$.19 62.59

IT9.62 12?,DO 13 43 31 I048.1 -1,49 52.07

182.20 121.63 14 45 IO 1457.S .12 3?.84

183.79 117.9T 16 O 54 1207.4 1.54 19.81

184.33 116.64 17 22 48 928.2 1.80 359.34

185.79 117.97 16 35 0 681,9 1.54 340.98

182.20 121,63 19 28 43 504.4 .12 325.T6

DIFFERENTIAL CORRECTIONS

TOE -.0484 TRA -.$387 TC3-7.1623 BAU 1.0134

RDE -.1130 RRA .1326 RCS-I,5520 FAU .21505

FOE .8731 FRA .8578 FC-lT.gTsg BSP 8002

ROE .1229 BRA .3548 BC3 7.3188 FSP 1743

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CCNIC

RL 151.93 LAL .00

RP 222.27 LAP .19

RC 202.595 GL 4.ll

PLANETOCENTRIC CONIC

C3 10,322 VHL 3.213

LNCH AZNTH LNCH TIME

SO.OD 12 6 14

60.00 12 53 46

70.00 13 59 10

80.O0 15 IT 44

90.00 IS 43 41

100.00 18 D 36

110.00 18 58 37

HID-COURSE EXECUTION ACCURACY

SGT 4706.4 8GR 1046.8 $G3 IOIT.D

RRT .8694 RRF .9422 RTF .9312

SGB 4821,4 R23 .2311 R13 .9359

SGl 4799.5 SG2 469.3 THA 11.30

FLIGHT TIME 218.00

DISTANCE 494.230

LOL 263.27 VL 32.194 GAL 2.93 AZL 89.59 HCA 152.04 SHA

LOP 55.31 VP 21.998 GAP 2.26 AZP 90.36 TAL 18.46 TAP

GP -15.73 ZAL 62.10 ZAP 64.13 ETS 171.45 ZAE 102.37 ETE

DLA -9.19 RAL 326.22 RAD 6638.2 VEL 11.420 PTH 6,47 VMP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN(

2804.29 -22.18 80.21 176.69 133.24 12 52 58

2672.54 -18.25 71.84 180.11 126.55 13 40 16

2486.1/ "14.62 59.27 IS2.65 121.21 14 4D 30

2240.19 -11.93 42.|6 184.20 117.57 15 55 4

1962.90 -10.91 22._0 184.73 116.25 17 16 24

1714.66 -11.93 3,53 184.20 117.57 18 29 |D

1532.93 -14.82 348._8 182.65 121.21 19 24 lO

DIFFERENTIAL CORRECTION8

TOE -.003T TRA -.5541 TC3-7.3683 BAU 1.0404

RDE -.0956 RRA .1359 RC3-1,5971FAU .21054

FDE .9690 FRA ,8906 FC-17.$59| BRP 8236

BDE .0957 BRA .5511 SC3 7.5394 FSP 1715

LAUNCH DATE JUN 15 197|

LOL RI3*2? VL 32.205 GAL

LOP 56.41 VP 21.967 GAP

GP -16.19 ZAL 82.97 ZAP

HELIOCENTRIC CCNIC

RL 181.96 LAL .00

RP 222.$5 LAP .23

RC 205.250 GL 5.06

PLANETOCENTRIC CONIC

C3 10.295 VHL 3.209 DLA

LNCH AZMTH LNCH TIME L-I TIN[

50,00 12 3 35 2825,83

60.00 t2 51 50 2698.51

TO.DO 13 53 4S 2513.40

80.00 15 !0 57 2274.78

$0.00 16 31 17 |999,41

100.00 17 53 49 1749.25

!10.00 IS 53 12 1583,22

DIFFERENTIAL COtRECTIONI

TOE .04SI TRA -.5298

RDE -.OTT| RRA .1393

FOE 1.0S35 YRA .it01

IOE ,0898 DRA .54?5

MID-COURSE EXECUTION AccuRACY

$GT 4831.8 SGR 1068,9 803 1001.4

RRT .$951RRF .9481RTF .9314

SGB 4948.6 R23 .2380 R13 .9361

SGI 4926.5 802 467.4 THA 11.30

FLIGHT TIME 220.00

LAUNCH DATE JUN 15 1871

HELIOCENTRIC C(:NIC

RL 151.93 LAL .DO

RP 223.04 LAP .23

RC ROT.gOT GL S.0T

PLANETOCENTRIC CONIC

CS 10.280 VHL 3.206

LNCH AZNTH LNCH TIN[

SD.OO 12 O 37

SO.OO 12 4? 31

TO.DO 13 47 5S

SO.DO 15 3 42

80,00 18 28 24

100.00 17 48 34

I10.00 18 47 R2

DISTANCE 49R.380

2.89 AZL 09.50 MCA 153.14 IRA

2.13 AZP 90.45 TAL 17.94 TAP

83.16 ST8 170.85 ZAE 101.08 [T[

-I.D5 RAL 325.04 RAD 6638.2

INJ LAT INJ LONG

°23.23 81.33

-19.30 73.24

-I5.69 90.97

-13.02 44.15

-12,01 24.43

-I3.02 S.52

-IS.11 341.89

TCl-T.1719 IAU I.OiTJ

RC3-I.143T FAU .lOllS

FC-IT.3123 lip 14TO

iC3 7.7532 FIP 1685

VEL 11.419 PTH S.4T VHP

INJ RT A$C INJ AZNTH INJ TIME

177.16 132.77 12 SO 41

180.62 IEl. Og 13 38 48

103.12 120.73 14 35 42

184.64 liT.It 15 48 52

185.16 llS.80 17 9 39

184.64 117.11 10 22 SO

113.12 120.73 19 19 15

MID-COURSE EXECUTION ACCURACY

8GT 4955.9 I_q 1093.0 SG3 984.3

RRT ,1004 RRF ,1133 RTF ._,I4

8GB |0?5.0 R28 .24RI RI3 ,tll2

IGI 5053.5 $G2 46R,3 TNA 11.33

CRSIT DETERMINATION ACCURACY

ST 16.7 SR 10.8 SS 22.2

CRT .0058 CRS .7513 CST .399T

LGA 25.0 NSA 15.4 SSA 5.5

ELI 16.7 EL2 10.8 ALF .3T

ARRIVAL DATE JAN 19 1972

EARTH TO MARS

185.84 ECC .19349 INC .4106 Vl 29.318

170.50 RCA 150.69 APO 223.00 V2 24.738

184.18 ZAC 86.37 ETC 273.17 LVI 3.01

3.116 DPA -37.58 RAP 304.61 ECC 1.1599

PO CST TIN INJ 2 LAT INJ 2 LONG

1804.3 -4.25 83,48

1672.5 "2,56 53.24

1456.! -.97 39,33

1240.2 .23 21.41

962.9 .69 1.28

?14.? .2_ 342.T8

532.9 -.97 328.25

ORBIT DETERMINATION ACCURACY

ST ID.l 8R 9.4 SS 24.8

CRT -.2605 CRS .7232 CST .1748

LSA 25.7 MSA IS.3 IDA 5.0

EL1 16.4 EL2 8.9 ALF 157.61

ARRIVAL DATE JAN R1 IgTR

EARTH TO MARS

18T.03 ECC .19395 INC .5040 Vl 89.319

171.08 RCA 150,?6 APO 223,30 V2 24.SS8

183.90 ZAC 85.91 ETC 273.1? LVI 3.48

5.139 OPA -38.02 RAP 304,75 ECC 1.1594

PO CIT'TIM INJ 2 LAT INJ 2 LONG

1826.8 "5,38 14.43

1698.5 -3.70 54.48

1516.4 -2.13 40.91

1274.8 -.94 R3.31

999.5 -.49 3.32

?49.2 -.94 344.SI

5t3.2 -2.13 329.83

ORBIT OETERNINATION ACCURACY

ST 1S.6 3R 8.8 IS tt.D

CRT ".531S (RI .Sill CIY ".Otis

LIA 27.7 MGA ll.I 11A 4,4

ELI 17.2 EL2 S.5 ALF tll.tD

FLIGHT TIN( 221,00 ARRIVAL DATE JAN 23 IS?E

DISTANCE S02.525 EARTH TO MARl

LDL 2G3.R? VL 32.21D GAL 2.8| AZL 8t.40 HCA 1S4.23 8NA |17.22 (CC ,19438 INC ,S039 VI 29.318

LOP 5?.50 VP 21.930 GAP 2.00 AZP g0,54 TAL IT.42 TAP IT|.S5 RCA |§D,83 APO 223.61 V2 24,154

GP -lI,Sg ZAL 98,80 ZAP $2.23 IT6 ITO.22 ZA[ 99.82 [TE 113,$1 ZAC 65.41 [TC 2T3.18 LVl 3.88

OLA -I.83 RAL 32?.04 RAD 6939.R VEL ll.411 PTH 6.47 VNP 3.164 OPA -33.$0 RAP 504.94 ECC 1.1332

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TZN INJ 2 LAT INJ 2 LONGL-I TIN[ INJ LAT

2860.$5 -24.34

2720.22 -20.40

2548.59 -16.60

2311.40 -14,14

2038.11 -13,14

1785.87 -14.14

1595.41 -IG.60

DIFFERENTIAL CORRECTION8

TOE .1010 TRA -.5258 TC3-?.T?SS 8AU 1.0940

RD[ -.0575 RRA ,1429 RC3-1.6522 FAU .20114

FDE 1.1604 FRA .9451 FC-IG,g392 DSP 8698

BD[ ,1181 DRA .$447 IC3 7.gtD5 FSP 1653

82.$5 17T.74 132.23 12 48 8

T4.?5 181.17 125.54 13 32 58

68.80 183,83 120.18 14 30 25

46.29 165.12 116.57 15 42 13

26.?D |85.$2 1i5.27 17 2 22

?,66 |85.12 115.57 16 16 20

351.72 185.85 120.16 Ig 13 58

MID-COURSE EXECUTION ACCURACY

8GT 5080.1SGR I119.9 SG3 $66,?

RRT .9054 RRF .9587 RTF .9314

SGB 5202.1 R25 .2561 R13 .g3G1

SGI 5181,1SG2 466.2 TMA 11.36

1851,0 "6.59 $5.45

IT26.2 -4.92 55.81

IS48.6 "3.35 42.59

1311.4 -2.18 25.32

1038.1 -!.74 5.4T

715.9 "2.18 346.69

595.4 "3,35 331.$1

CRGIT D£TERMINATION ACC_ACY

ST 18.4 SR S.S $8 29.8

CRT -.?292 CRS .$6T7 CST -,3495

LGA 30.9 NSA 17.0 SSA 3.8

ELI 19.1 EL2 4.4 ALF 164.48

1942



. JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LiUNCH OATE JUN IS IoTa

HELIOCENTRIC CONIC

IL 151,96 LAL ,DO

RP 123.48 LAP .30

M¢ 210.56I 6L T.I7

PLANETOCENYIIC CONIC

C3 10,27T VHL S,IO6

LNCN AZNTH LHCH TIME

SO.DO 11 S? 1I

60.OO 12 42 48

TO.DO 13 41 37

80.00 14 55 58

9O.OO 16 19 58

100.00 17 38 47

110.00 18 41 4

FLIGHT TIN( t24.OO

DIITkHC[ 501,616 EARTH YO MAIl

LOt, 883.8? VL ]2.217 ]AL 2.Y] A|L IS,IS HCA 185,]2 IRA 167,41 ECC ,16485 1NC ,7117 ¥1 28.311

LOP 58.58 VP El.gOB GAP 1,88 kip 90.85 TAL 16.89 TAP 172.21 ICA 150.I9 APO 225.92 V2 24,61I

GP -17.22 ZAL 64.65 ZAP tl.]I ITS 169.56 ZA[ DR,IS EYE 18].)1 ZAC 84,88 ETC 273.20 L¥1 4.38

OLA -|,S] IAL $27,42 RAD 6836.2 V[L 11.418 PTH 6.4? VHP 3.191 DPA "39000 RAP 305.18 ECC 1.1191

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH IHJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2876,83 -25.51 8],89 178,36 111.82 12 45 18 1878.8 -7,88 66.55

I731.86 -81.57 78.39 181.75 124.91 13 28 44 1755.9 -8.21 57.24

2582.91 -17.I6 $4.78 184.17 119.55 14 24 40 1582.9 -4.66 44.39

2350.31 -15.31 48.58 185.62 115.95 15 35 S 1350.3 -3,50 27.46

2079,10 -14.32 29.13 186.11 114.65 16 84 38 tOTS.i -3,De 7,76

1824,79 "15.31 9.98 185,62 115.95 18 9 12 824.8 -3,50 340.43

1829.73 -1?.96 351.?0 184.17 119.55 19 8 14 829.7 -4.86 833.31

AIIlVAL DATE JAM 25 |IT2

DIFFERENTIAL CCRRECTION6

TOE .1829 TRA -.5221 TC3-7.9692 BAU 1.1207

ROE -.0356 IRA .1467 RC3-1.7418 FAU .1961I

FOE 1.2617 FRA .9736 FC-18.S24T BSP 8928

8DE .168T IRA .5423 8C3 8.1572 FIP 1621

N%D-COORS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCORACV

SOT 5202.8 8GR 1149.0 863 848.0 8T 21.6 8R 5.3 88 32.8

RRT .9099 RRF .9635 RTF .9310 CRT -.7703 CRS .3864 CST -.3314

865 5328,2 R23 .2830 R13 ,9359 LSA 35.2 MSA 16.6 8IA 3,3

$61 5307.7 $62 467.2 THA 11.45 ELI 22.0 EL2 3.3 ALF 168.97

LAUNCH DATE JUN 15 1971 FLIGHT TIHE 226.00 ARRIVAL DATE JAN 87 1972

HELIOCENTRIC CONIC

RL 151.96 LAL .DO

RP 223.81 LAP .33

RC 213.227 GL 8.33

PLANETOCENTRIC CONIC

C3 10.288 VHL 3.207

LNCH AZMTH LNCH TIN[

50.00 11 53 38

60.00 12 37 37

70.00 13 34 46

80.00 14 47 32

90.00 16 10 55

100.00 17 30 23

110.00 18 34 12

DIFFERENTIAL CORRECTION8

TDE .2310 TRA -.S2OO TC3-8.1479 BAU 1.1478

ROE -.0128 RRA .1502 RC3-1.793I FAU .19121

FDE 1.3598 FRA .9905 FC-16.0910 BIP 9153

BOE .2314 BRA .5413 BC3 8.3430 FSP 1583

DISTANCE 510.803 EARTH TO MARS

LOL 263.27 VL 32.258 GAL 2.65 AZL 89.17 HCA 156.40 8HA 187.60 ECC .19534 INC .8288 Vl 29.319

LOP 59.6T VP 21.875 GAP 1.75 AZP 90.76 TAL 16.36 TAP 172.76 RCA 150.95 APO 224.25 V2 24.871

6P -17.80 ZAL 65.52 ZAP E0.53 IT] 168.85 ZAE 97.39 ETE 183.01 ZAC 84.29 ETC 273.22 LVI 4.8?

DLA -4.15 RAL 327.77 RAO 8638.2 VEL 11.418 PTH 6.47 VHP 3.220 DPA -39.54

L-I TIME INJ LAT INJ LONG INJ RT AIC %NJ AZNTH INJ TIME PO CST TIN

2904.66 -26.76 85.36 179.02 130,93 12 42 2 1904.7

2787.65 -22.79 78,18 182.38 124.18 13 24 5 1787.7

2619.61 "19.18 66.93 184.75 118.82 14 18 26 1619.6

2391.I1 -16.53 51.06 186.17 115.22 15 27 23 1391.8

2t22.76 -15.54 31.75 186.64 113.9] 16 46 17 1122.8

1866.28 -16.53 12.45 186.17 115.22 18 1 30 866.5

1666.43 -19,18 ]55.85 184.75 118.82 19 1 59 666.4

MID-COURSE EXECUTICN ACCURACY

SOT 8325.2 8GR 1182.0 SO3 928.9

RRT .9143 RRF .9679 RTF .9310

SOB 5454.7 R23 .2717 R13 .9359

8G1 5434.5 SO2 469.1THA 11.56

RAP 305.47 £CC 1.1693

"%NJ 2 LAT INJ 2 LONG

-9.26 6T.?4

-7.60 58,78

-6.05 46.32

"4.89 29.75

-4.45 10.21

"4,89 Sit,t2

-6.05 335.24

ORBIT DETERMINATION ACCURACY

ST 26.I 3R 4.3 SS 34.9

CRT -.5586 CR8 ,DOS2 CST -,8892

LSA 40.4 NSA 16.? 38A 2.9

ELI 26.2 EL2 3.7 ALF 174.35

LAUNCH DATE JUN 15 1971 FLIGHT TI_E 228.00 ARRIVAL DATE JAN 29 1972

HELIOCENTRIC CONIC DISTANCE 514.935

RL 151.96 LAL .00 LOL 263.2? VL 32.249 GAL 2.57 AZL 8g.04 HCA 157.48 3MA

RP 224.20 LAP .37 LOP 60.75 VP 21.845 GAP 1.62 AZP 90.88 TAL 15.83 TAP 173.31RCA 151.01

RC 215.890 GL 9.63 GP -18,42 ZAL 68.42 ZAP 59,78 [TS 168.11ZAE 96.22 [TE 182.70 ZAC 83.66

PLANETOCENTRIC CONIC

C3 10.318 VHL 3.212 DLA -2.67 RAL 328.09 RAD 6631.2 VEL 11.420 PTH 6.47 VHP 3.250 DPA -40.12

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME 11t0 C8T TIM

50.00 11 49 29 2934.68 -20.09

SO.DO 12 31 54 2821.87 "24,09

70.00 13 27 17 2659,01 "20,45

80.00 14 38 26 2436.23 -17.80

DO.GO 18 I 7 2169.43 "18.81

100.00 17 2! 10 1910.70 -17.80

110.00 18 28 43 1705.83 "20.41

DIFFERENTIAL CGqRECT1ON8

TOE .3084 TRA -,5188 TC3-8.3117 8AU 1.1745

8DE .0118 RRA .1544 RC]'1.8415 FAU .18GOD

FDE 1.4829 FRA 1.0091 FC-15,6098 |SP 9379

IO[ .3067 IRA .5413 6C3 8.5113 FIP 1549

EARTH TO MARS

187,78 ECC .19583 INC .9355 Vl 29.319

APO 224.5? V2 24.529

ETC 273.25 LYE 5.41

RAP 303.81ECC 1.1698

%NJ 2 LAT INJ 2 LONG

1934.7 -10,73 89.03

1621.8 -9.08 60.48

1659.0 -7.53 48.41

1436.2 -6,38 32.21

1169.4 -3.94 12.84

910.7 "8.38 358.38

705.8 -7.53 357.33

OIIIT DETERMINATION ACCURACY

|T 31.? 8R 4.I 18 37.I

CRT -.0824 CR8 -,4610 Cl| -,FTID

LSA 46.5 NSk 18,S SSA 2.4

ELI 31.7 EL| 4.6 ALF 178.28

86.99 179.73 110.12 12 38 24

80.15 183.05 12].]4 1] 18 56

69.27 185.38 117.97 14 11 ]6

83.75 186.76 !14.37 15 19 2

34,59 187,22 113.08 16 37 16

15.12 188.76 114.37 17 53 8

558.19 185.38 117,97 18 55 9

MID-COURSE EXECUTION ACCURACY

8GT 5447.7 5GR 1217.9 SG3 908.6

RRT o9181RRF *9?EO RTF ._JO4

SOB 5582.5 R23 .6807 Rt3 .R355

8GI 5562.1 $62 472.8 THA 11.68

LAUMCH DATE JUN 15 1971 FLIGHT TIME 230.00 ARRIVAL DATE JAM 31 187I

HELIOCENTIIC CONIC

RL 111.96 LAL .DO LOL 263.27 VL

IF 224.89 LAP .40 LOP G1,62 VP

RC 818.554 GL 11.02 GP -19.11 2AL

PLANETOCENTRIC CONIC

C3 1D.364 VHL 3.219

LNCH AZMTH LNCH TIN(

50.00 11 44 49

60.00 12 25 33

70.00 13 19 4

80.00 14 28 31

90.00 15 SO 27

tOO,GO 17 11 23

110.00 18 18 30

DIFFERENTIAL CCRRECTION8

TDE .390T TRA °.3198 TC3-8.4588 8AU 1.2012

RD[ .0404 RRA .1580 RC3-1.9006 FAU ,18067

FDE 1.5639 FRA 1.0175 FC-15.0920 88P 9600

BDE .3928 IRA .$432 6C3 8.6697 FSP 1309

O|ITANCE 51R.082

32,261 GAL 2.49 AZL 8],91 HCA 158.58 8HA

21.814 GAP 1.S0 AZP g$.D2 TAL 15,]0 TAP

I7,33 ZAP 58,04 IT8 187,31 2A[ 95.09 [TE

£ARTN TO MARl

18?.IS [CC .18857 INC t.0141 Vl 28.51I

17]o88 ICA 151,O? APO 224,91 V2 84.417

182.]8 ZAC 82.97 [TC 273.29 LVi 6.00

DLA -1.08 RAL 398.37 RAD I638.2 VEL 11,492 PTH 6.4? VHP ].283 DPA -40.75

L-| TINE INJ LAT |NJ LONG INJ RT AIC INJ AZMTH INJ TIN[ PO C$T TIM

2967.16 -2g.50 88.79 180.50 129,18 12 34 17 1967.2

2858.82 "25.45 82.32 183.Y9 122.37 l] 13 12 1858.8

2701.46 "21.79 71.85 186.07 116,98 14 4 5 1701.S

2484.00 -1g.12 86,68 187,41 113.38 15 9 55 1484.0

221g.61 -18.12 37.69 187.85 112.09 16 2? 27 121g.6

1938.48 -19.12 18.05 187.41 11].38 17 44 1 938.5

1748.27 -21.79 .76 186.07 116.98 18 47 38 748.3

MID-COURIE EXECUTION ACCURACY

SOT 5367.8 8DR 1257.7 863 887.2

RRT .9217 RRF .9?57 RTF .9301

368 5708,1 R23 .2887 RI3 .g354

$GI 5688,1SG2 477,4 THA 11.85

RAP 306.21 [CC 1.1706

INJ 2 LAT INJ 2 LONG

-12,35 70.45

-10,67 82.28

-9.1! 30.68

-7.95 34.88

-7.32 13.68

-?.95 338.23

-9,11 339.59

ORDIT DETERMINATION ACCURACY

9T 38.3 8R S.8 81 40.4

CRT .3643 CRS -.7712 CST -.8387

LSA 53.S NSA 16.3 SSA 2.1

ELI 38.4 EL2 S.4 ALF 3.24

1943



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, i971)

LAUNCH DATE JUN 15 IR?I

HELIOCENTRIC CONIC

RL 191.81 LAL .gO

RP 22•.98 LAP .43

RC 221.219 GL 12.14

PLANETOCENTRIC CONIC

E3 10.436 VHL 5.210

LNCH AZNTH LNCH TIME

SO,DO It Sg 34

80.DO 12 II 30

70.00 13 ID 0

80.00 14 17 38

90.00 15 38 47

IDO.OD IT 0 SO

lJO.O0 19 9 2?

FLIGHT TIM( 252.00 ARRIVAL DATE FEB 2 1972

DISTANCE 523.184 EARTH TO MARl

LOL 211.27 YL 32.2?2 GAL 2.44 AZL 8S.TS HCA lag.15 8NA Ill.l| EEl .19i91 INC 1.2482 Vl 20.SIS

LO@ 62°90 VP 21,784 GAP 2,37 AZF SI.ITTAL 14,?? TAP 1T4.39 RCA ISI,lS APO 2Z5.21 V2 24.445

GP -19,ll ZAL 18,27 ZAP 58.38 ETl Ill.41 ZAE 93.94 ETE 112.05 ZAC SZ.II ETC 271.34 LVI 1.14

DLA .62 2AL 328,11 RAO 1138.3

L-I TlNE INJ LAT |NJ LONG

S002.44 -$1.DD 90.62

2898.89 -21,89 84,T4

274?.40 -23,18 74,69

2535.64 -20,48 59.91

2273.80 -I9.47 41,09

2010.11 "20.48 21.26

1794.22 -25.18 3.60

VEL 11,42S PTH 6.48 VHP 3.318 DPA "4t.44 NAP 30l.l? EC¢ 1.1717

INJ RT ASC |NJ AZNTH |MJ TIME PO ¢IT TIM INJ 2 LAT INJ 2 LONG

181,36 128.09 12 29 36 2002,4 -14.09 ?l,O2

184.61 12t.23 |3 6 49 1898.9 -12.aS 14.2R

186.83 115.82 13 |S 48 ITIT.4 -lO.81 aS,IS

188.13 112.21 14 59 54 1535.6 -9.14 S?.?S

118.55 110.92 16 16 4D 1273.0 -9.20 la.?T

188.13 112.21 IT 34 D lOID.l -9.6• SaD.IS

186.85 115.82 18 3g 21 794.2 -10.91 S42.OT

DIFFERENT IAL CCRRECTIONS

TDE .4848 TRA -.5226 TC3-8.5825 2AU 1.2281

RD( .0710 RRA .161e RC3-1.9554 FAU .1?514

FDE 1.6668 FRA 1.0228 FC-14.5291 BaR 9lSS

BDE .4896 ERA .5471 BC3 8.8024 FSP 1471

LAUNCH DATE JUN 15 197t

HELIOCENTRIC CONIC

RL 161.96 LAL .DO

RP 225.3T LAP .47

RC 223.884 GL 14.19

PLANETOCENTRIC CONIC

C3 10.538 VHL 3.246

LNCH AZHTH LNCH TINE

50.00 11 33 37

60.00 12 IO 36

70.00 12 59 57

80.00 14 5 37

90.00 15 25 54

100.00 16 48 28

110.00 17 59 23

LOL 263.27 VL 12,284 GAL

LOP 63.97 VP 21.?55 GAP

GP -20.68 ZAL 69.24 ZAP 57.78

DLA 2.45 RAL 528.80 RAD 6638.3

L-I TIME INJ LAT INJ LONG

3040.90 -12.60 93.1D

2942.51 -28.40 8?.44

2797.37 -24.62 77.85

2191.?6 -21.89 63.49

2332.68 -20.86 44.85

2066.23 -21.88 24.86

/844.19 -24.62 6.76

MID-CO_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5687.3 6GR 1301.6 SG3 814.1 8T •5.9 SR 7.9 88 •3.3

RRT .gI§D RRF .9790 RTF .9296 CRT .6277 CRS -.9059 Cat -.ayes

888 5814.3 223 .2968 Rl3 .9151 LSA 61.5 NSA 16.2 68A 1.8

SGl 5814.3 SG2 481.7 THA 12.04 ELI •6.2 ELl 6.1 ALF 6.2•

FLIGHT TIV_ 234.00 ARRIVAL DATE FEB 4 1972

DISTANCE 527.302

2.33 AZL 88.59 HCA 160.69 8HA 26.S19

1.25 AZP 91.31 TAL 14.25 TAP 24.403

ETS 165.55 ZAE 92.90 ETE 7.34

VEb 11,429 PTH 6.48 VHP S.357 DPA -42.19 RAP 507.19 ECC 1.1T34

INJ RT ASC INJ AZMTH INJ TIME PO CaT TIN INJ 2 LAT INJ 2 LONG

182.51 126.80 12 2• IS 2040.9 -15.96 73.75

185.51 llg.8g 12 59 39 1942.5 -14.23 66.49

167.68 114.45 13 46 14 1797.4 -12.63 55.88

188.92 110.83 14 48 48 1591.8 -11.44 40.98

189.33 109.54 16 4 46 1332.7 -10.9g 22.17

188.92 !10.85 17 22 55 1066.2 -11.44 2.35

187.68 114.45 18 SO 6 844.2 -12.63 144.80

EARTH TO MARS

188.39 ECC .19746 INC 1.4136 Vl

|74.91 RCA Ill.19 APO 225.59 V2

161.?1 ZAC 81.3? ETC 2T3.40 LVI

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .5904 TRA -.5286 TCS-8.6795 BAU 1.2551 SGT 5806.0 SGR Isle.! $83 840.T ST 54.6 SR 10.5 68 46.3

RDE .1059 RRA .1653 RCS-2.ODI? FAU .16931 RRT .9290 RRF .9819 RTF .9290 CRT .7707 ERa -.9600 Cat -.9064

FD[ !.7758 FRA l.O21O FC-13.9131 lap 10073 SG8 5960.9 223 .3048 213 .9346 LSA T0.5 MSA 16.0 ISA I.S

80( .9999 8RA .5530 BC3 8.9089 FSP 1412 SGI 5940.6 SG2 491.5 THA 12.26 ELl 55.2 EL2 6.6 ALF 8.56

LAUNCH DATE JUN 15 lgTl FLIGHT TIME 236.00 ARRIVAL DATE FEB 6 1972

HELIOCENTRIC CCNIC DISTANCE 531.417 EARTH TO MARS

RL 151.98 LAL .DO LO_ 261.27 VL 32.296 GAL 2.25 AZL 88.40 HCA 161.76 SNA 188.59 ECC .19803 INC 1.599l vI 29,519

RP 225.71 LAP .SO LOP 65.03 VP 21.725 GAP 1.12 AZP 91.52 TAL 13.70 TAP 173.46 RCA 151.24 APO 225.94 V2 24.3t1

RC 226.550 GL 16.00 GP -21.50 ZAL 70.22 ZAP 57.25 ETS 114.58 ZAE 91.86 ST[ 181.35 ZAC 80.46 ETC 273.41 LVI 8.11

PLANETOCENTRIC CONIC

C3 lD.671 VHL 3.287 DLA 4.41 RALS28.92 RAD 1638.4 VEL 11,435 PTH 6.49 VHP 3.399 OPA -43.01 RAP 307.79 ECC l.lYS?

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 II 28 5l 3082.98 -34.28 95.70 181.59 125.27 12 11 14 8083.0 -l?.9g 75.89

80.00 12 ! 43 2990.20 -29.98 90.50 116.54 110.50 12 51 34 1990.2 -16.22 GO.as

70.00 12 48 43 2891.99 -26.12 81.59 188.t3 !12.83 !S 3t 15 1852.0 -14.58 58.81

80.00 13 52 13 2653.11 -23.51 17.48 169.82 109.20 14 56 26 1653.1 -13.36 44.58

90.00 15 II 34 2397.06 -22.27 49.04 190.20 107.90 15 51 31 |397.1 -12.90 ZS.93

tOO.DO 18 35 5 2127.51 -23.31 21.85 169.62 109.80 !? IO 38 1127.1 -13.36 5.82

llO.O0 17 49 9 1098.81 -26.12 10.51 118.65 112.83 |8 19 48 891.0 -14.56 347.83

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTZON AcCuRACY ORBIT DETERMINATION ACCURACY

TDE .6958 TRA -.5501 TC3-8.7865 DAU 1,2095 SlY 5990.6 SGR 1417.2 SG5 R21.l ST 63.3 |R 12.9 S8 47,1

RDE .I3TI RRA .Ills RC5-2,092§ FAU .|lag| RRT ,S$3S RRF .ilia RTF ,_a21 CRT .8452 CRI -.1805 CRY -.8242

FOE I.lle3 FRA .iSiS rC-13.ASIT BlP lOIIT 882 Itl?.O R23 .30|8 Rl3 .9383 LIA 78.0 MIA IS,? 8IA 1.3

BOG .TOil ERA .S?3t SC3 9.034t FaR 132T all iOgl.g 88| 495.7 TflA 12.62 ELI 64.2 EL2 S.8 ALF S.18

LAUNCH DATE JUN 15 1971 FLIGHT TIME 25S.DO ARRIVAL DATE FEI I 1978

HELIOCENTRIC CONIC

RL 151.66 LAL .00

RP 226.15 LAP .53

RE 22g.211 GL IT.t8

PLANETOCENTRIC CONIC

C3 10.860 VHL 3.29t

LNCH AZNTH LNCH TIN[

SO.DO 11 II R

10.00 II 51 41

TO.O0 12 31 •

80.00 13 3T lO

90.00 14 55 2T

100.00 16 RO 2

110.00 IT SS SD

DISTANCE 533.5|3 EARTH TO MAR8

LOt. 213,2T VL S2.SO? GAL 2.|? AZL 88.19 HCA 112,82 SMA lSl,?t [CC .19861 IHC 1.0DSl Vl 2t.$tl

LOP Sl.09 VP tl.Sgt GAP 1,00 AZP 11.73 TAL 13.1t TAP IT5,98 RCA Ill,SO APO 221.29 V2 24.319

9P -22.58 2AL ?I.E4 lAP 51.81 ETa 163,53 ZAE go,Sl [TE laD.ST ZAC 79.44 [TC 273,$3 LVl 8.91

OLA I,ST RAL 328o9T RAD 61aS,5 VEL 11.443 PTH S,41 VNP S,445 DPA -•3.91 RAP 301.48 ECC I,ITIY

L-I TINE |NJ LAT |NJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO Cat TIN INJ 2 LAT INJ 2 LONG

3129.30 -16.06 gl.lS 114.64 123,41 12 |l IS 2129.3 -20.20 TT.R?

3042.71 -Sl.12 13.97 187,72 Ill.41 IE 42 24 2042.7 -11.3T 71.72

2g12.17 -2T.14 85.40 189.72 IID.gl IS 24 36 1912.2 -16,67 62.31

2720.79 -24.?1 TI.g9 190.84 107.25 14 22 11 1720.8 -15.41 48.50

2468.14 -23.68 $3.78 191.1g I05.95 15 36 35 1468,1 -14,95 30,11

|195,21 "24,?6 3S.31 190.84 ID?.25 16 56 5? 1195,3 -IS.41 9,Sl

llSl.S9 "27,64 14,32 119.72 |10.gl IS S S 9Sl. O -18.1? 151.23

MID-COQR8E EX[¢UTICN ACCURACY ORDIT DETERMINATION ACCURACY

8GT 6D58.4 6GR 14T2.9 $GS ?12.D ST T4.3 8R |t.? 88 Sl.S

RRT .g3sl RRF .96TD RTF .83D5 CRT .8942 CRS -.9915 CST -.9398

$GB 6215.S R23 .3125 R13 .9365 LSA gO.S MSA 1§.T SSA 1.1

all 6215.1 $82 508.8 THA 12,89 ELI 75.8 EL2 T.3 ALF t1.46

DIFFERENTIAL CCRRECT[ON8

TD[ .8522 TRA -.5803 TCl-8.R02? DAD !,3151

ROE .1837 RRA .1614 RCS-2,1164 FAU *!5885

FD£ 1.9139 FRA .9626 FC-|2.1624 BSP ID590

ROE .8522 BRA .1841 BCS g.0582 FSP 12SO

I944



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAU_CN DATE JUM tS tIT|

HELIOCENTRIC CONIC

RL 151.86 LAL .00

RP E2G.5S LAP .ST

RC E31.060 GL 20.17

PLANETOCEMTRI¢ CONIC

C3 11.103 VNL 3.332

LNCN AZNTM LNCM TIN[

SO.GO 11 SO 17

60.00 11 40 14

1'0.00 12 21 41

80.00 13 EO S

90.00 14 37 8

SOO.O0 18 2 53

110.00 17 21 T

FLIGHT TIM( 240.00 ARRIVAL DATE FEB 10 18?E

DI3TANCE 539.824 EARTH TO MAR8

2,09 AZL 87.96 HCA 163,88 GNk 189.00 [CC .19921 INC 2.OSSG Vl

V2

LVI

LOl. 2G3.27 VL 32.316 GAL 28.810

LOP 6T.IS VP 21.66T GAP .87 AZP 91.96 TAL 12.62 TAP 176.50 RCA 151.35 APO 226.GS 24.278

r_ °23,69 ZAL 72.26 ZAP 5G.48 ET6 162.40 ZAE 89.90 ETE 180.58 ZkC 78.31 [TC ETS.S2 G.lJ

DLA 1,9O RAL 323,6S RAO 61,31.6 V[L 11.464 PTH 6,90 VHP 3,49? OPA "44,91 RAP 309.26 [CC l.lllT

L'I TIME |Md LAT INJ LONG INJ RT AlE INJ AZMTH IMJ TIN[ PO ¢8T TIN INJ 2 LAT INJ 8 LONG

3180.33 -3T.93 102,1T 186.11 121.21 12 3 17 2180.6 -22,60 lO.Sl

3100.82 -33.$1 9?.97 189.09 114.13 12 31 35 2100.8 -20.89 74.17

2978.69 -29.18 89.96 190.98 lOS.IS 13 11 20 19?8.9 -18.92 66.18

2?66.04 o26.18 77.13 192.00 104.90 14 6 39 1796.0 -17.39 53.02

254?.30 -2S.OS 59.|T 192.32 103.57 1§ 19 35 1547.3 -|7.09 34.96

2270.$2 -26.18 38.50 192.00 104.90 16 40 46 1270.5 "1?.59 14.38

2028.?! "29.18 18.90 190.98 108,59 IT 54 53 1025.7 -18.92 3SS.IO

DIFFERENTIAL CCRRECTI_q8

TOE .9848 TRA -.6TT8 TC3"6.TTS2 BAU 1.$428

ROE .2363 RRA .1700 RC3-2.1801 FAU .|5177

FOE 2.0?40 FRA .9506 FC-11..8340 B8P 10678

BDE 1.0126 6RA .6017 BC3 9.0426 FSP 1265

LAUNCH DATE JUN 15 1971

HIO-COQRS[ E'XECUTICN ACCURACY CMO1T DETERMINATION ACCUMACY

8GT 6171.0 6_q 1537,4 SG3 761.4 8T 86.5 8R 20.9 6l S4,S

RRT .9368 RRF .9889 RTF .9287 CRT .9252 CR3 -.9963 CRY -.6SOT

SOB 6356.6 R23 .3217 R13 o9351 LGA 103.1 NSA 15.? 8GA .6

SG1 6338.0 8¢,2 523.6 THA 13.23 ELI 88.6 EL2 ?.? ALF 12.71

FLIGHT TIE 242.00 ARRIVAL OATE FEB IE 1978

HELIOCENTRIC CONIC

RL 131.98 LAL .GO

RP 220.94 LAP .GO

RC 284.543 GL 22.56

PLANETOCENTRIC CONIC

C3 11.421 VHL 3.380

LNCH AZMTH LNCN TINE

50.=0 11 O 3

60.00 11 2T 4

TO.GO 12 S 9

80.00 13 0 20

go.o0 14 15 58

100.00 15 43 IE

110.00 17 4 38

DISTANCE 543.720 EARTh TO MARS

LOL 263.27 VL 32.381 GAL 2.00 AZL 87,70 HCA 164.93 8MA 189.21 [CC .19982 INC 2.S016 Vl 29.316

L_ 68.20 VP 21.638 GAP .75 kip 92.22 Tk_ 12.06 TAP 177.01 RCA 151.40 APO 227.0t V2 24.236

GP -24.93 ZAL 73.38 ZAP 56.19 ET3 161.19 ZAE 88.98 ETE 180.13 ZAC 77.06 ETC 2?3.71 LV! 10.96

DLA 11.44 RAL 328,79 RAO 8838.8 VEL 11.468 PTH 6.5E VHP 3.556 DPA -46.02 RAP 310.15 ECC !.1860

L-I TIME INJ LAT 1NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CET TIN INJ 2 LAT INJ E LONG

3237.$1 °39.86 10G.26 187.87 118.50 11 64 0 E23T.S -2S.22 83.27

3169.S6 "SS.02 102.61 190.70 111.3T 12 19 SO 2165.6 -23.20 T6.31

30S3.51 -SO.GO 96.2? 192.44 105.80 12 56 3 2053.5 -21.32 70.64

2880.65 -27.S2 83.06 193.33 102.06 13 48 21 1880.6 -19.90 58.24

2636.54 -26.38 65.38 193.60 lOO.?l 14 59 55 1636.5 -19.36 40.82

23SS.12 02T.52 44.42 193.35 102.06 16 22 2? 1353.1 -19.98 19.60

2100.33 "30*68 24.19 192.44 lOS.SO 17 39 36 1100.3 "21.32 3S9.56

DIFFERENTIAL CORRECTIONS

TOE 1.1575 TRA -.6011 TC3"8.6906 BAU !.3694

RDE .2874 RRA .1730 RC3-2.2151 FAU .14413

FOE 2.1915 FRA .9304 FC-10.9252 BSP 10937

BDE 1.1951 8RA .8253 BC3 8.9687 FSP 1222

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 6280.0 SGR 1608.0 SO3 727.G iT gg.T 6R 25.7 $6 ST.T

RRT .9381RRF .ggo4 R1F .9264 CRT .9452 CR$ -.9985 CST -.9589

888 6482.6 R2S .3314 R13 .9333 LSA 117.0 NSA 15.7 8SA .8

901 6459.9 SO2 541.2 THA 13.60 ELI 102.7 EL2 8.2 ALF 13.78

FLIGHT TIME 244.00 ARRIVAL DATE FEB 14 1971

DISTANCE 547.811 EARTH TO MARS

RL 151.98 LAL .OO

RP 227.33 LAP .63

RC 237.203 GL 25.25

PLANETOCENTRIC CONIC

C3 1/.839 VHL 3.441

LNCH AZNTH LNCH TINE

SO.GO tO 48 T

S0.00 11 11 47

70.00 11 45 54

80.00 12 37 13

gO.DO 13 51 3

100.00 1S 20 4

110.00 18 45 ZO

LOL 268.27 VL 32.343 GAL 1.92 AZL 87.40 HCA 165.98 SNA 189.41 ECC .20044 INC 2.6018 VI 29.319

LOP 69.26 VP 21.609 GAP .62 AZP g2.52 TAL 11.$4 TAP 177.52 RCA 151.45 APO 227.38 V2 24.195

GP -26.31 ZAL 74.49 ZAP SG.0S ETS 159.89 ZA[ 88.11 ETE 179.68 ZAC 75.65 ETC 2?3.82 LVI 12.14

DLA 14.20 RAL 328.52 RAD 6639.0 VEL 11.486 PTH G.5S VHP 3.624 DPA -47.25 RAP 311.17 ECC !.1948

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TINE PO CST TIN INJ 2 LAT INJ 2 LONG

3301.29 -41.82 111.11 190,00 115.15 11 43 8 2301.3 -28.07 88.8T

3288,29 036.69 IO8.OG 192,62 108.00 12 S 45 2238.3 -25.90 82.TT

3137.88 -$2.08 101.44 194.13 102.40 12 38 12 2137.9 -23.86 73.87

2977.10 -28.70 89.98 194.88 98.61 13 26 $0 197T.1 -22.32 $4.38

273D.75 -27.42 72,88 195.06 97.22 14 3G 42 1738.8 -21.?2 47.09

2451.57 -28.70 51.35 194.86 98.81 IG 0 S6 1451.G -22.32 26.75

2184.88 -32.08 30.38 194.13 102.40 17 21 48 1184.7 "23.88 4.78

DIFFERENTIAL CORRECTION8

TDE S.3513 TRA -.GST4 TCS"I.SS4G 8AU 1.4000

ROE o3881 RRA .IT29 RC3-2.2489 FAU .136G2

FOE 2.2988 FRA .GIGS FCS-9oglgG ISP IllS2

DOE 1.4005 ERA .GGO4 8C3 8.8453 FSP 1167

MID-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

SOT 6396.8 SGR 1690.9 SO3 GD2.S ST 114.0 SR 31.1 88 $0.4

ART .9398 RflF ,iSiS RTF ,_948 CRT ,lie? CRI -,iSiS Cll -,llll

SGB 6616.5 R23 .3392 RI3 .S]21 LIA 13!.8 Mlk 15.7 IIA .l

SGt 6592.7 $82 6lO.i THA 14.03 ELI 117.9 EL2 8.5 ALE 14.YI

LAUNCH DATE JUN 15 liT1 FLIGHT TIN[ 246.09

HELIOCENTRIC CONIC DISTANCE 651,898

RL 131,88 LAL .00 LOL 283.2T VL 32,355 GAL 1.84 AZL 87.06 HCA 187.02 3MA 18D.$2 ECC ,2D108 INC 2.g_88

RP 22?,?2 LAP .86 LOP 70,30 VP 21,$8| GAP ,50 AZP 92,87 TAL 11.00 TAP 178,02 RCA IS1.49 APO 227,?5

RC 239,889 GL 28.20 GP -27.87 ZAL 73,64 ZAP 38,05 ETS 158.48 ZAE 87,30 [T[ IT9,19 ZAC 74,D7 ETC 2?3.83

PLANETOCENTR1C CONIC

C3 12.$62 VHL S,S20 DLA 17.23 RAL 328,09 RAO 6638,3 VEL 11.509 PTH 8.58 VHP 3.?D3 DPA -48.64 RAP 312.37

LNCH AZNTH LNCH TINE L-+I TIN[ ]NJ LAT |NJ LONG INJ RT ASC INJ AZNTN INJ TINE PO CGT TIN INJ 2 LAT

30.00 10 34 4 3373,28 -43.?4 1tg.95 I92.62 110.g? 11 30 18 2373.2 -31,15

60.00 10 $3 47 3820.T5 -38.23 114,52 194.gl 103,88 11 4g 7 232D.7 -28,?T

TO.O0 11 23 4 3234.$1 "33.28 108.T3 1g6.10 98,24 12 16 59 2234.5 -26.52

80.00 12 9 26 3089,21 "29.56 98.19 196.58 94.37 13 0 $6 2089.Z -24.78

80.00 13 20 58 2858.58 "28.14 8t.35 lg6.69 92,94 14 8 $2 1858,S "24.10

100.00 14 52 16 2863.88 "26,56 59.56 196.56 g4.3? IS 35 1 1563.7 -24.78

110.00 16 22 31 2281,32 "33,26 37,85 196,10 g8,24 l? 0 32 1281,3 -26.52

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.S?83 TRA -,0881 TC3-8.3232 8AU 1,4291 SOT 8308.0 $GR 1?81,S $83 653,2

RDE .4837 RRA .1718 RC3-2.2850 FAU .12823 RRT ,9412 RRF ,gg25 RTF .g224

FOE 2.4043 FRA .8440 FC3-8.9883 63P 11442 SOB 6742.7 R23 .3471 R13 .9305

8DE 1.6432 BRA .7014 6C3 8.6289 F3P 1109 $81 6717.4 SG2 582.6 THA 14.5T

ARRIVAL D_T[ F[8 IG 19T2

EARTH TO NAH8

VI 28.319

V2 24,153

LVl 13,4T

[CC 1.2039

INJ Z LONG

90.74

8T.86

82.12

71.79

SS.06

33.18

11.03

ORBIT DETERNINATION ACCURACY

ST 130,0 SR 3T.3 88 63.1

CRT .9684 CRS -.gg98 CST -.g?02

LSA 148.4 NSA IS.? $$A .5

(L1 134.g EL2 g.o ALF 15.$8

1945



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCM OAT[ JW_ 15 1171

MEL|OCENTS|¢ ¢CN1¢

RL 131.96 LAL .00

RP 228.10 LAP .89

RC 242.Sll GL S|,48

PLAMETO¢ENTR|C CONIC

C3 13.130 VHL S*S24

LNCH AZHTH LNCH TINS

50.00 10 17 22

60.00 10 32 14

70.00 10 53 20

80.00 11 S4 SO

90,00 12 42 43

100.00 14 17 42

110.00 15 54 47

FLIGHT TIME 241.00 ARRIVAL DATE FEB IS IITS

LOL 2IS.E? VL Sl.SIT GAL

LOP ?|.38 VP tI.882 GAP

GP -ES.SS ZAL ?SOS3 ZAP

OIITANCE $5§.878 EARTH TO MARS

I,T$ AZL SS,6$ HCA |ll,OI 8MA |89.83 ECC ,E0113 IRC S. SiSS VI El,SIS

• 37 AZP 83o23 TAL lO,4i TAP 176,|2 RCA 18|.$3 APO 223,18 V2 24, SIS

51,22 ETS |$S.98 ZA( 86,56 [T( |?S,SS ZAC 72,29 [TC 274.09 LVI 14,91

OLA 20,54 RAL )87.46 MAD SS3S.6 VEL tl.341 PTH 6,59 VHP 3.79? OPA °9D,19 RAP $13.77 ECC 1,81il

L-I T|NE INJ LAT INJ LONG INJ RT AIC |Ha AZMTN IMJ TIN[ PO CST TIM INJ 2 LAT IMJ 2 LONG

3454,96 -48,$0 124.06 |SS,SS 105,78 11 14 ST 243$,0 -34.47 33.72

3419,34 -39,S0 182,23 197.62 98.76 11 29 10 8415.3 -31.79 94.08

S347.31 -34,03 117.44 198.33 93.14 11 51 S 2347.3 -29.20 89.70

3223.50 -2g,SS 103.16 198,43 89.15 12 28 33 2223.5 -27.16 81.05

3004,34 -28.19 92.00 198,33 SY.Sl 13 32 47 2004.3 -26.34 63.14

2697.96 -29.85 69.52 198.43 89.15 IS 2 40 1698.0 -27.16 42.42

2394.12 -34.03 46,36 198.33 93.14 16 34 41 1394.1 -29.20 18.70

OI_FERENTIAL CCRRECT|(_

TOE 1.8401TRA -.7416 TC3-8.D114 8AU 1.4615

ROE .5568 RRA .1651 RC3-2.2666 FAU .11937

FDE 2.4963 FRA .7783 FC3-7.8703 8ST 11695

DOE 1.g225 ERA .7597 BE3 8.3259 FSP 1043

LAUNCH DATE JUN 15 1971

NID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 6613.9 SGR 1884.4 SG3 610.0 ST 146.g SR 4A.3 SS SS.I

RRT .9427 RRF .gg3o RTF .9200 CRT .9733 CRS -.9999 CST -.9741

SGB 6877.1 R23 .3548 R13 .9287 LSA 166.0 MSA 15.7 SSA .4

SG1 6850.3 502 606,8 THA 15.16 £L1 133.2 EL2 9.4 ALF 13.44

FLIGHT TIME 2SO.O0 ARRIVAL DATE FEB 20 1972

HELIOCENTRIC CONIC DISTANCE 560.047 EARTH TO MARS

EL 151.93 LAL .DO LOL 263.27 VL 32.379 GAL !.67 AZL 86.17 NCA 169,10 8MA 190,04 [CC .2023g INC 3.8320 VI 29.319

RP 228.49 LAP .72 LOP 72.39 VP 21,524 GAP .25 AZP 93.73 TAL 9.93 TAP 179.02 RCA 151.56 APO 228.50 V2 24.071

RC 245.157 GL 35.13 GP -31.62 ZAL 78.06 ZAP 36.38 ETS 155.37 ZAE 85,90 ETE 178.11 ZAC 70.2? ETC 274.26 LV! 16.69

PLANETOCENTRIC CONIC

C3 14.130 VHL 3. 759 DLA 24.13 RAL 326. SS MAD 6640.1 VEL 11.534 PTH 6.63 VHP 3.910 DPA -51.94 RAP 315.45 ECC 1.2323

LNCH AZMTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 9 57 9 3548.84 -46.88 132.66 199.81 99.24 IO 56 18 2548.8 -37.97 101.97

60.00 10 5 54 3525.56 -40.24 131.51 200.75 92.51 11 4 39 2525.6 -34.84 101.80

70.00 10 20 24 3482.82 -34.03 128.01 200.71 86.90 11 18 27 2482.8 -31.74 99.S1

80.00 10 48 48 3393.74 -29.01 120.72 200.17 82.60 11 45 21 2393.7 -2g.lS 93.30

90.00 11 49 53 3196.46 -26.86 103.88 199.81 80.73 12 43 9 2196.3 -28.02 78.93

100.00 t3 31 39 2868.21 -29.01 82.09 200.17 82.60 14 19 28 1868.2 -29.15 54.07

110.00 15 19 SO 2529.64 -34.03 56.93 200.71 66.90 16 2 0 1529.6 -31.74 26.45

DIFFERENTIAL CCRRECTIDNS

TD[ 2.1433 TRA -.8250 TC3-7.6039 8AU 1.4982

ROE .6850 RRA .1529 RC3-2.2482 FAU .10976

FDE 2.5754 FRA .6999 FC3-6.7258 BSP 11902

BDE 2.2501BRA .3390 SC3 7.9306 FSP 965

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY

SGT 6728.2 SGR 2001.7 SG3 362.2

RRT .9441RRF .9931RTF .9163

SGB 7019.7 R23 .3640 R13 .g262

SGI 6990.9 SG2 635.3 THA 15.82

FLIGHT TINE 232.00

DISTANCE $64.114

ORBIT DETERMINATION ACCURACY

ST 164.9 SR 52.4 38 88.6

CRT .9803 CRS -.9998 CST -.9739

LSA 184.7 flSA 13.7 3SA .4

EL! 172.7 EL2 8.9 ALF 17.$8

ARRIVAL DATE FEB 22 1972

EARTH TO MAR8

ML 181.93 LAL .DO

RP 228.88 LAP .73

RC 247.?96 GL 39.19

PLANETOCENTRIC CONIC

C3 15.512 VHL S.939

LNCH AZNTH LNCH TIME

80.00 9 32 IS

80.00 9 32 37

?O.DO 9 33 20

80.00 9 35 19

tO.DO 8 37 31

100.00 |2 II II

llO.OO 14 32 48

LOL 283.27 VL 32.390 GAL

LOP 73,48 VP 21.497 GAP

GP -33.69 ZAL T9,38 ZAP

1.58 AZL 85.59 HCA 170.13 SNA 190.23 ECC .20307 INC 4.405t V! 29.313

.12 AZP 94.34 TAL 9,39 TAP ITS.S2 RCA 131,62 APO 228,88 V2 24.03D

37.19 ETS 153.69 ZA[ IS,IS [TE 177.58 ZAC G?.9T [TC 274.47 LVI 18.64

DLA 28.12 RAL 325,37 RAD 3640,8 VEL !1.643 PTN 6.38 VHP 4,052 DPA -53.90 RAP 317.49 [CC 1.2533

L-I TIN[ |NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME _ CST TIN INJ 2 LAT INJ 2 LONG

3657,94 -47.56 I43,10 204.46 91,23 tO 35 13 3657.9 -41.51 110.00

3656.33 -40,04 148.66 204.11 84.99 10 35 34 26$S,9 -3T,70 111.77

3S34.84 "3E,Sl 141.21 202,03 79.22 10 34 1$ 2654.8 "33.7! !12.S3

3640.59 "23.42 130,71 200.83 73.79 SO 36 8 2648.8 -29.7| 112.17

3978.72 -20.13 lSI,il 198.97 69.71 10 37 8 2576.7 -28.71 10S.S2

3123.07 -R5.42 100.14 200.66 73.79 13 tO 14 2123.1 -29.71 ?3.54

2701.88 -32,S1 70,13 202.83 79.22 IS 17 4R IT0|.7 -33.7| 41,43

OIFFERENTIAL CCIIRECTIOII| NID-COURSE EXECUTION ACCURACY

TDE 2.5040 TRA -.9335 TC3-7.0798 IAU 1.3374 SGT 1831.R SGR 2134.8 8G3 $O8.S ST

RDE .8431 RRA ,1MRS RC3-2.1gS9 FAU .09944 RRT ,1481 RRF ,99|7 RTF ._,34 CRT

FOE 2.8233 FRA ,S988 FC3-S.S4SS SiP IEI4$ RGB 7132.3 R26 ,3115 RI3 ,9241 LSA

SDE 2.8427 ERA .94RS RE3 ?,4133 FIP 87$ 8GI 7131.6 iS2 662,S THA IS.St ELI

LAUNCH DATE JUN 13 IgT! FLIGHT TINS 2S4.OD

NELIOC2NTRIC CONIC DISTANC[ 5IS,IS8

RL 131.96 LAL .DO LOL ES3.67 VL 32,406 GAL I.SO AZL 84.89

RP 229.27 LAP .79 LOP 74.45 VP 21.438 GAP -,DO AZP 95,05

RC 350.428 GL 43.SR GP "3S,48 ZAL RO.Sl ZAP M.Og [T8 151.94

PLANETOCENTR[C CONIC

CS 17.470 VHL 4,180 DLA 32.44 RAL 323.73 RAG 8041.? VEL 11,126

LNCM AZNTH LNCH TIME L'I TINS INJ LAT INJ LONG INJ RT ASC

5,0,00 9 O 40 3T83.92 -47.D2 I$S.3O 209,4R

SO.DO 8 46 15 3820.06 -SO.IS 133.11 207,12

70.00 8 13 42 3913,43 -ST,?7 159.73 203,25

73.40 Y 13 34 4099,37 -19,12 170,23 199.42

73.40 7 16 34 4099°37 -19.72 1?0.23 199.42

73.40 7 IS 34 4099.37 -19.72 IT0.23 199.42

110.D0 13 lS 8 2960,28 -27,77 38.87 203.25

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION AccuRACY

TOE 2.93?? TRA-I.0719 TC3-6,4236 BAU I.S79D SGT 6934.3 $GR 2283.4 SG3 447.S

RDE 1.0540 RRA .0952 RC3-2.10?| FAU ,08752 RRT .g4?s RRF .g915 RTF .9078

FDE 2,8373 FRA .4952 FC3-4.3369 BSP 12438 SGB 7300.6 R23 .3335 R13 .9198

DDE 3,1211 BRAI.07S2 BC3 8.YSDS FSP 760 SGI 7267,S SG2 694.6 THA 17.SD

GRSlT OETERMINATION ACCURACY

HCA ITI.I$ 8HA tSO.4S [CC .20376 INC S.tt42

TAL 8.85 TAP 180.DI RCA 161.SS APO 229,2T

ZAE 64,R4 ETE 178.92 ZAC 6S,33 [TC 2T4.T3

183.8 3R 81.8 88 S?.Q

• 8842 CRI -.1911 (IT -,1711

204.$ MSA I$,T 88A ,3

193,6 EL2 10.4 ALF 18.31

ARRIVAL OAT[ F[S 24 19TS

EARTH TO MAR8

Vl 29*313

V2 23,RIO

LVl 20.83

PTH S,T6 VHP 4,231 DPA -$S.II RAP 320.04 ECC I.SRY$

INJ AZMTH INJ T|N[ PO CIT TIN INJ 2 LAT INJ 2 LONG

81,71 10 3 47 8766.9 -44.80 120.84

76.01 9 51 $5 2320.1 -39.84 125.08

69.28 9 21 53 2913.$ -33.69 132,S$

63.70 8 24 33 3093.4 -2R,82 146,RS

63.70 8 24 $3 3099.4 -28,62 145.83

33.?0 8 24 53 3Dgg.4 -26,82 145,86

69.28 14 5 29 t960.3 -33.69 61.57

OItBIT DETERMINATION ACCURACY

8T 203.2 SR 72.3 S$ 66,3

CRT .9371 CRS -.9994 CST -.98D9

LSA 225.1 MSA 15,7 $SA .3

ELI 215,4 EL2 1D.9 ALF lg.41

1946



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)
J,

LAUIKH DATE JUli 15 It?i

HELIOCENTRIC CONIC

RL ilt.9S LAL ,00

RP 2lg.iS LAP ,82

RC 153,OS3 GL 4l.i8

PLAN[TOCENTRIC CONIC

C3 20.33? VHL 4.510

LNCH AZHTM LNCH TINS

SO.GO 8 II 53

60.00 7 40 56

14.86 6 IT 45

14.88 G tT 45

84.88 6 17 45

64.88 8 1? 45

64.88 6 17 45

FLIGHT TIIG Ill.00 ARRIVAL BATE FE$ It 1078

EARTH TO NAR8

LOL RIG,IT VL )2,414 GAL IO0,R7 [CC .2044R |NC R.OOO7 V! lO,$tl

LQF ?5.48 VP 21.448 GAP ".13 ARP 95.95 TAL $.32 TAP 180.50 RCA ISt.S9 APO 228.66 V2 23.R4R

GP -39.44 2AL 81.92 ZAP 59.36 [T8 ISO.18 ZAE 84,71 ET[ ITS.34 ZAC 82.32 ETC 275,07 LVI ES.4O

DLA 3T.IR RAL 321.50 RAD 6643.0 VEL 1i.847 PTH G.8G VMP 4.467 DPA -58.57 RAP 323.33 ECC 1.334T

L-! TIME INJ LAT IHJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT lNJ 2 LONG

3943o5T -44.49 1lR.7E 213.88 71.02 g 24 36 2943,6 -47.I5 134.96

4045.07 -33.10 172.99 208.08 65.56 8 46 24 3045.1 -39.90 144.14

428G.51 -El.DR t65.72 200.95 58.69 7 29 ll 3286.5 -32.04 IGl.7l

428R.5| -el.OR |85.?2 260.95 58.69 7 29 II 3256.5 -32.04 161.7R

4266.51 -2|.06 |85.72 200.95 58.69 7 29 11 3286.5 -32.04 161.76

4286.51 -21.06 185,72 200.95 58.69 7 29 1I 5286.5 -32.04 161.76

428Q.51 -21.06 185.72 200.95 58.69 7 29 |l 3286.5 -32.04 IGI.TG

DISTANCE 572.223

t,41AZL 84.00 HCA l?t,Ii SNA

DIFFERENTIAL CO_RECTION8

TOE 3.4609 TRA-I.2603 TC3"5.6541 BAU 1.6285

RDE 1.3300 NRA .035T RC3-1.97R_ FAU .07449

FOE 2.5895 FRA .3751 FC3-3.17ti 8SP |272G

DDE 3.7077 ERA 1.2610 BC3 5.9695 FSP 669

LAUNCH DATE JUN 15 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERK;NATION ACCURACY

SET 7026.7 SC_ 2455.8 863 380.2 8T 222.0 SR 84.5 88 63.G

RRT .9503 RRF .9690 RTF .good CRT .9695 CRS -.9ggo CAT -.9816

SGD 7443.9 R23 .3973 R|3 .9144 LSA 245.5 NSA 15.G 88A .R

SGI 7406.4 $82 725.1 THA 16.51 ELi 237.3 EL2 11.5 ALF tO.iS

FLIGHT TIN( 258.00 ARRIVAL DATE FEB 26 1972

HELIOCENTRIC CONIC

RL ISl.96 LAL .DO

RP 230.04 LAP .84

RC 255.671GL 54.21

PLANETOCENTR|E CONIC

C3 24.716 VHL 4.972

LNCH AZNTH LNCH TINS

50.00 7 |8 47

57.35 5 30 24

57.35 S 30 24

57.35 5 SO 24

57.35 5 30 24

5?.35 5 30 24

57.35 5 30 24

DISTANCE 576.265

LCL 263.27 VL 32.426 GAL 1.32 AZL 82.85 HCA 173.19 6NA

LOP 76.5| VP 21.415 GAP -.25 AZP 97.10 TAt. 7.79 TAP

GP -42.82 ZAL 83.23 ZAP 61.06 ETA 148.55 ZAE 84.72 ETE

EARTH TO MARS

I90.R8 ECC .20517 INC 7.1462 Vl 29.31R

lEO,AS RCA 151.?2 APO 230.05 V2 23.909

175.84 ZAC 58.88 [TC 275.53 LVI 26.27

DLA 42.14 RAL 318.46 RAD 6644.9 VEL 12.Q29 PTH 7.02 VHP 4.786 DPA -61.27 RAP 327.71 ECC 1.4068

L-! TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

4145.32 -36.73 IBS.6O 215.54 59.85 8 27 52 3145.3 -47.10 154.36

4453,?? "21.22 298.51 202.49 52.90 G 44 18 3433.8 -34.82 ITS.RE

4433.77 -21.62 198.5t 202.49 52.90 6 44 18 3433.8 -34.82 175.52

4435.77 -21.62 198.51 202.49 52.90 6 44 18 3433.8 -34.82 175.52

4433.77 -21.62 198.51 202,49 52.90 S 44 18 3433.8 -34.82 175.52

4435.77 "21.62 198.51 202.49 52.90 G 44 18 3433.8 -34.62 175.52

4433.77 -21.62 198.5! 202.49 52.90 6 44 IS 3453.8 -34.82 175.52

DIFFERENTIAL CCRRECTION$

TDE 4.0827 TRA-I.5319 TC3-4.8091 BAU 1.6978

RDE 1.7043 RRA -.0678 RC3-!.8ORO FAU .06029

FDE 2.4457 FRA .24?5 FC3-2.]tS9 BSP 12668

BDE 4.4841 BRA 1.5334 6C3 5.I3RI FSP 540

NIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

6GT 7118.5 SGR 2665.4 SG5 305.5 8T 236.1 SR 98.3 8$ 58.4

RRT .9536 RRF .9659 RTF .8895 CRT .9910 CRS ".9984 CAT -.9617

SGB 7801.1 R23 .4185 RI5 .9051 LSA 265.6 NSA 15.6 SSA .2

9GI 7583.5 8G2 755.1THA 19.86 ELI 257.3 EL2 12.2 ALF 22.30

LAUNCH DATE JUN 15 IgTl FLIGHT TIN( 2SO.DO ARRIVAL DATE NAR 1 lSTt

HELIOCENTRIC CONIC DISTANCE 580.296 EARTH TO MARS

RL |51.98 LAL .00 LOL 253.27 VL 32.438 GAL 1.24 AZL 81.3| HCA 174.20 SNA 191.tO ECC .20589 INC 8.6851 Vl 28.316

RP 230.42 LAP .87 LOP 77.53 VP 21.588 GAP -.38 AZP 88.64 TAL 7.27 TAP 181.48 RCA 551.75 APO 230.44 Y2 23.968

RC 258.281 8L GD.3i GP -46.66 ZAL 84.52 ZAP 63.30 ETA 147.18 ZAE 85.04 ETE !75.56 ZAC 54.g6 ETC 276.17 LVI 26.48

PLANETOCENTRIC CONIC

C3 31.T82 VHL 5.658

LNCH AZNTH LNCN TIN[

50.OO 5 ? 42

50.18 4 46 0

50.18 4 46 0

50.18 4 4l 0

50.18 4 46 O

50.18 4 48 O

50.18 4 46 0

DLA 47.44 RAL 3|4.20 RAB 6647.7 VEL 12.317 PTH 7.25 VHP 5.244 DPA -64.11 RAP 333.74

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIN[ PO CAT TIN INJ 2 LAT

4514.20 -25.58 207.67 206.28 47.40 G 22 56 3514.2 -38.67

4568.22 -20.98 210.22 203,62 46.41 6 2 8 3366.2 -36.60

4568.22 -29.96 210.22 203.62 46.41 6 2 6 3568.2 -38.60

4568.22 -26.96 210.22 203.62 46.41 6 2 6 3568.2 -36.60

4568.22 -20.98 210.22 203.62 46.41 8 2 8 3568.2 -36.80

4568.22 -20.96 210.22 203,82 46.41 6 2 8 3568.2 -38.60

4588.22 -20.86 210.22 203.62 46.41 6 2 8 3568.2 -36.60

DIFFERENT IAL CCRRECTION8

TOE 4.8303 TRA-I.RO88 TC3-3.8954 RAU 1,7900

ROE 2.228R 8RA -.2523 RC3-1.GOgR FAU .04495

FOE 2.1522 FRA .1233 FC3-1.2244 BSP 12986

BOG 3.3188 8RA 1.9254 Re3 4.2129 FSP 3R5

NID-COURS[ EXECUTION ACCURACY

88T 7183.1SGR 2924.9 883 224.0

RRT .9595 RRF .9Y35 RTF ._,53

SGB ??55.8 R23 .4486 R]3 ,$915

381 7717.8 362 786.8 THA 2|.56

[CC 1.5831

INJ 2 LONG

189.44

189.06

tOg.DR

189.08

185.06

188.06

189.08

ORBIT DETERMINATION ACCURACY

ST 249.3 8R 113.3 88 48.8

CRT .5524 CN8 -.9971CSt -.AGO)

L34 277.9 NSA 15.4 88A .l

ELI 273.5 EL2 12.7 ALF 24.33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM 18 IRTI

HELIOCENTRIC CONIC

RL lit.S? LAL -.00

RP 206°?0 LAP -1.80

NC G1.4IS GL -10.69

FLAN[TOC[NTRIC CO_41C

C3 39.107 VNL 6.2S4

LNCH AZMTH LNCM TIRE

SO.DO 13 S 2E

60.00 14 17 59

?0.00 15 51 18

SO.DO I? 44 35

90.00 19 30 6

100.00 20 27 24

110.00 20 50 44

PLIGHT TIME 80.00 ARRIVAL DATE 8[P 4 18T1

DISTANCE Ell. MS? EARTH TO NAIl

LOL EI4.RZ VL 84.146 8AL 8.17 AZL 91.94 HCA 88,43 8HA 259.94 [CC .38001 INC 1,9ISS Vl 88.310

LOP 332.84 VP ET,DSS GAP 80.93 AZP 00.71 TAL 22.59 TAP 9|.02 2CA 14I,T6 APO $$1.15 V2 26.454

GP -2.91 ZAL 55.34 ZAP !?2.18 ETS 201.93 ZkE 188.70 ETE 8.|8 ZAC RS.O8 [TC 27R.13 LVi "17,0?

DLA -25.30 RAL 324.94 MAD 8850.4 VEL 12.809 PTH ?.47 VMP 8,867 DPA "IT.S3 RAP 329.33 [CC 1.8438

L-I TINS INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME +PO C8T TIM INJ 2 LAT INJ E LONG

2750.52 °21.0? 79.05 181.15 133.70 13 Si 45 1780.5 -3.06 G8.48

2587.39 -14.74 IT.39 198,89 127.84 15 1 8 1587.4 t.19 49.17

2313.04 -8.32 49.82 201.57 123.24 16 29 51 1313.0 5.65 30.27

1958.63 -2.67 26,38 205.05 119.75 IR 17 13 958.6 9.83 5.T9

1618.17 -.04 2.81 206.51 110.20 19 57 4 618.2 11.51 341.74

1433.10 -2.67 347.?6 205.05 119.75 20 51 17 433.1 9.63 327.17

1359.86 -8.32 338.74 901.57 123.24 21 13 24 359.9 5.63 319.19

DIFFERENTIAL CORRECTION9 HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1922 TRA -.6058 TC3 .1680 BAU .0802 SOT 672.4 9GR 561.3 363 91.9 3T 12.7 9R 26. S 38 4.9

RDE -.575? RRA .leST RC3 .0299 FAU .03800 RRT -.0392 RRF .0619 RTF -.3797 CRT .0100 CRS -.9405 CST -.4128

FDE -.1141FRA .1105 FC3 -.8412 BSP 653 368 075.0 R23 -.0133 R13 .3824 LSA 28.2 NSA 9.7 93A 1.S

DOE .6069 BRA .6336 BC3 .1706 FSP 105 SOl 873.5 $62 559.9 THA 173.90 ELI 27.9 EL2 9.8 ALF 71.35

LAUNCH DATE JUN 19 1971 FL]GHT TIME 82.00 ARRIVAL DATE 8EP 0 19?1

HELIOCENTRIC CONIC DISTANCE 218.909 EARTH TO MARS

RL 151.97 LAL -.OO L(_. 264.22 VL 34.354 GAL 6.11AZL 91.91HCA 69.70 8HA 234.34 ECC .36534 INC 1.9089 VI 29.316

RP 206.68 LAP -1.79 LOP 333.91VP 26.794 GAP 20.38 AZP 90.66 TAL 23.05 TAP 92.75 RCA 148.73 APO 319.90 V2 20.496

RC 62.398 GL -10.81GP -2.98 ZAL 54.77 ZAP 171.11ETS 199.65 ZAE 166.44 ETE 5.36 ZAC 95.99 ETC 279.18 LVI -17.04

PLANETOCENTRIC CONIC

C3 36.829 VHL 6.069 OLA -25.61RAL 324.57 MAD 6649.6 VEL 12.519 PTH 7.40 VHP 9.508 DPA -1?.54 RAP 329.51

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH

50.00 15 4 35 2758.66 -20.04 77.99 189.81 134.10

60.00 14 17 48 2563.90 -13.75 86.19 195.55 128.26

70.00 15 52 4 2286.75 -7.34 48.42 200.26 123.45

80.00 17 46 52 1927.46 -1.62 24.68 203.79 119.82

90.00 19 33 44 1582.83 1.10 .84 205.30 118.26

100.00 20 29 44 1401.93 -1.62 346.05 203.79 119.82

110.00 20 51 31 1333.56 -7.34 337.34 200.26 123.45

ECC t.G091

INJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

13 50 34 1758.7 -1.96 61.$7

15 O 32 1563.9 2.22 49.05

16 30 !1 1286.7 6.62 26.90

18 18 59 927,5 10.63 4.03

20 O 6 582.8 12.56 539.68

20 §3 6 401.9 10.63 525.40

21 13 44 333.6 6.62 317.60

DIFFERENT 1AL CORRECTIONS

TOE -.1843 TRA -.5948 TC3 .1856 BAU .0926

RD( -.5675 RRA .1606 RC3 .0301 FAU .03982

FOE -.1264 FRA .1065 FC3 -.9361 BSP 678

BDE .5967 BRA .62|4 BC3 .1880 FSP 115

LAUNCH DATE JUN 10 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 684.5 9GR 569.3 SO3 99.2 ST 12.8 SR 26.9 S3 S.3

RRT -.0418 RRF .0667 RTF -.3077 CRT .6009 CR$ -.9501 CST -.4353

SOB 890.3 R23 -.0147 R13 .3907 LSA 28.6 NSA 9.9 SSA 1.3

3G1 685.0 SG2 567.7 THA 173.65 EL1 28.2 EL2 9.8 ALF 71.85

PLIGHT TIME 84.00 ARRIVAL DATE 3EP 8 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 205.67 LAP -1.78

RC 63.$76 GL -10.91

PLANETOCENTRIC CONIC

CS 34.785 VNL 5.890

LNCN AZHTH LNCH TIN[

50.00 13 3 43

S0.00 14 17 33

?O.O0 15 52 48

NO.DO !? 49 |1

90.00 19 37 28

100.00 20 52 2

tlO.OO 20 52 12

LOL 254.22 VL

LOP 355.18 VP

GP -3.05 ZAL

DISTANCE 221.976 EARTH TO MARS

34.176 GAL 9.06 AZL 91.88 HCA 70.97 8HA 229.38 ECC .3§178 INC 1.8825 Vl 29.316

26.505 GAP 19.83 AZP 90.61 TAL 23.51 TAP 04.48 RCA 148.69 APO SID.OT V2 26.496

54.20 ZAP 170.02 ETS 197.05 ZAE 166.25 ETE 4.4? ZAC 95.89 ETC 279.21 LVI -t?.OO

DLA -25.GQ RAL 323.70 RAD 6646.9 VEL 12.43T PTH 7.34 VHP 9.165 DPA -17.56 RAP $29.6T ECC !.5725

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2737.71 -19.04 77.00 188,51 134.47 15 49 21 1737.7 -.91 60.69

2541,35 -12.00 05.05 104.25 126.55 14 59 54 1541.4 3.21 46.97

2281.37 06.39 47.08 190.96 123.62 16 30 27 1261.4 T.ST 27.54

1997.D2 -.59 23.01 202.57 !10.85 18 20 40 897.0 11.60 2.29

1547.79 2.23 358.89 204.13 118.20 20 3 16 547.8 13.58 337.61

1371.49 -.59 344.38 202.5T 119.85 20 54 54 371.5 11.60 323.65

1308.19 "6.39 536.00 198.90 123.62 2| 14 1 508.2 7.57 315.46

DIFFERENTIAL CORRECTIONS

TOE -.lYTl TRA -.5550 TC3 .2050 8AU .0963

ROE -.559Y RRA .ITS$ RCS .0298 FAU .041TT

FOE -.1392 FRA .IOEI FC3-1.0307 98P 695

ROE .$071 ERA .8108 SO3 .|071 F|P 127

HID-COURSE EXECUTION ACCURACY OR91T DETERMINATION ACCURACY

SGT 998.0 SGR 577.0 SG5 107.0 8T 12.8 SR 27.5 SS 5.7

RRT -.0444 RRF .OTIS RTF -._,66 CRT .591| CRS -.9574 CST -.453Y

SOB 605.S R23 -.0186 R13 .3999 LIA 29.0 Nlk 10.0 SSA 1.4

$61 809.4 SO2 575.2 THA 173.47 EL1 28.5 EL2 9.9 ALF 72.32

LAUNCH DATE JUN 16 1971 FLIGHT TIME 08.00 ARRIVAL OAT[ SEP |D 19TI

MELIQCENTRIC CONIC

RL ISI.9Y LAL -.00

RP R06.90 LAP -I.??

RC 64.414 6L -I1.01

PLANETO¢ENTMIC CONIC

C3 32.940 VHL S.?4O

LNCN AZNTH LNCH TIN(

SO.DO 13 2 46

G0.00 14 I? I1

?0.00 15 53 22

60.00 17 51 27

90.0D 29 41 19

100.00 20 34 19

110.00 20 52 48

LOL 284.22 VL

LOP 336.45 VP

GP "3.13 ZAL

DIITANCE 225.168 EARTH TO MARS

34.008 GAL G.Ol AZL 91.88 HCA 72.24 SMA 224.07 ECC .53924 INC 1.8565 Vl 2R.316

R8.$51 GAP 19.30 AZP 90.5? TAL 23.90 TAP 06.22 RCA 146.65 APO 301.29 V2 26.496

53.81 ZAP IWI.91 ST8 196.39 ZAE 166.12 ETE 3.59 ZAC 95.00 ETC 279.23 LVI -IG.99

OLA -E6.18 RAL 323.10 RAD 8648.t VEL 12.584 PTH 7.28 VHF B.R$? DPA -IT.S9 RAP 329.$2

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT

2717.71 -18.08 78.08 187.25 154.78 13 48 4 1717.7 .10

2510.78 -11.86 83.86 192.98 120.00 14 59 11 1519.8 4.16

2236.98 -5.49 45.79 197.74 123.77 16 30 39 1257.0 8.48

1067.36 .42 21.38 201.39 119.86 IO 22 34 067.4 12.53

1513.08 3.34 356.g4 203.01 118.10 20 6 32 513.1 14.57

1341.85 .42 342.75 201.39 119.96 20 59 41 341.g 12.$3

1283,60 -5.48 334,T1 1ST,?4 123,77 21 14 12 283.8 8.49

DIFFERENT IAL CORRECTIONS

TOE -.1697 TRA -.$?$9 TC3 .2245 BAU .Dg9?

RDE -.5529 RRA ,1712 RC3 ,0292 FAU .04384

FDE -.1S89 FRA ,0964 FC3-1,152! B8P 725

BD[ .S?70 8RA .8008 8C3 .2284 FSP 138

HID-COURSE EXECUTION AccuRACY

3GT 711.0 3GR 584.4 SG3 115.4

RRT -,0479 RRF .0??2 RTF -.4044

8GB 920.3 R23 -.0183 R13 .4001

8G1 712,? 862 $82.3 THA 173.18

[CC t.5422

INJ 2 LONG

5R.89

45*93

Z6.24

.58

SIS.S4

321.95

515*16

ORBIT DETERMINATION ACCURACY

9T 12.8 SR 27.T $9 0,1

CRT .$802 CR8 -.g833 CST *.489?

LSA 28,4 NSA 10.1 88A 1.|

EL1 28,8 EL2 10,0 ALP 72.85

1940



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT| JUN 18 19?1 FLIGHT TIM( 15,00 AHIVAL OAT( IEF It 1911

MELIIX[NTRIC CQNIC

RL 151.97 LAL -.00

RP 209.99 LAP "1,76

RC 85.512 GL "11.09

PLANETOCENTR1C CONIC

C3 31.209 VNL 5.594

LNCH AZMYH LNCH TIRE

50.00 13 1 45

S0.00 14 18 45

TO.G0 IS 53 S2

80.00 17 S5 41

80.00 19 45 17

100.00 20 38 33

110.00 20 53 19

OlITANC[ 2|6°469 EARTH YO MARl

LOL tl4.|| VL 3|.654 GAL $.G? AZL 91.85 HCA 15.5t IMA ||1.0| [CC °||/95 INC 1.9301 Vl |l,3li

LOP 357,?| VP |6.149 GAP 18.?Y AZP 90.S2 TAL |4.46 TAP 97.9? RCA 146,91 APO |93.44 V2 16.495

GP "3.|1 ZAL 53.04 ZAP 167.77 ET$ 195.|9 ZA£ |96,0G ETE |.71 ZAC 95.71 [TC 279.|5 LVI -16.90

DLA -26.46 RAL 3||.56 |AD 6647.5 VEL 12.|97 PTH 7.25 VHP 8.5|3 DPA -17.&2 RAP 529.95 ECC 1.5149

L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIHE PO CGT TIN INJ | LAT INJ 2 LONG

|698.88 -!?.17 75.17 |96.03 135.09 13 46 44 1898.7 !.06 S9.06

|499.20 -11.00 62.94 191.76 1|9.0| 14 58 24 1499.2 5.06 44.94

2213.6| -4.58 44,56 196.54 125.88 16 30 46 1213,6 9.35 24.99

1838.81 1.39 t9.81 200.25 119.83 18 |4 19 838.6 13.42 358.9|

14Y8.68 4.44 355.02 201.94 117.96 20 g 56 479,? 15.55 333.4?

1313.09 1.39 341.17 200.|5 119.83 20 58 29 313.1 13,42 320.28

1|80.44 -4.58 333.48 196.54 1|3.88 21 14 19 |60.4 9.35 313.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT ?23.5 SGR 591.4 583 124.4 ST 12.8 6R 28.1 88 8.8

RRT -.0511 RRF .0831 RTF -.4113 CRT .5897 CR8 -.9679 CGT -.4923

5GB 934.5 R23 -.0207 RI3 .4155 LGA 29.8 MIA 10.2 88A 1.5

$81 725.4 $82 589.1THA 172.94 ELI 29.2 EL2 10.1ALF 73.35

DIFFERENTIAL CCRRECTION8

TOE -.1628 TRA ".5670 TC3 .2444 BAU .1029

ROE -.5457 RRA .1686 RC3 .0282 FAU .04605

FDE -.1678 FRA .0907 FC301.|743 BSP ?50

806 ,5684 BRA .5910 BC3 .2460 FGP 155

LAUNCH DATE JUN 16 1971 FLIGHT TIN( 90.00 ARRIVAL DATE 8£P 14 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 206.71 LAP -1.74

RC 66.68? GL -11.16

PLANI[TOCENTRIC CONIC

C3 29.794 VHL 5.458

LNCH AZNTH LNCH TIME

5O.OO 13 0 40

GO,GO 14 16 13

70.00 15 54 1?

80.00 17 55 51

90.00 19 49 25

lOO.OO 20 38 43

110.00 20 53 43

DISTANCE 231.859 EARTH TO MAR8

LOL 284.|| VL 33,710 GAL 5.93 AZL 91.81 HCA 74,?? GMA 217.49 [CC .31692 INC 1.80S5 Vl 29.315

LOP 338.99 VP 25.959 GAP 18.26 AZP 90.47 TAL 24.95 TAP 99.72 RCA 148.56 APO 286.41 V2 28.495

GP -3,29 ZAL 52.46 ZAP 166.61 [TS 194.17 ZAE 166.07 ETE 1.81 ZAC 95.61 ETC 279.26 LVI -18.84

DLA -26.?1 RAL 321.98 RAO 6646.9 VEL 12.236 PTH ?.19 VHP 8.224 OPA -17.87 RAP 330.07 ECC 1.4903

L-i TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN| PO CGT TIN INJ | LAT INJ 2 LONG

2680.59 -18.29 74.34 184.86 135.34 13 45 21 1680.6 1,96 58.31

2479.64 -10.16 61.97 190.58 129.21 14 57 35 1479.6 5.92 44.00

2191.32 -3.73 43.39 195.38 123.97 16 30 48 1191.3 10.18 23.78

1810.76 2.33 18.28 199.15 119.77 18 26 2 810.8 14.28 557.29

1444.56 5.53 353.10 200.91 117.78 20 13 29 444,6 15.49 331,40

I285.23 2,33 339.64 199.15 119.77 21 0 8 285.2 14.28 318.68

1238.14 "3.73 33|o31 195.38 123.97 21 14 21 238.1 10.16 312.71

RIO-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 735.2 SGR 598.1 683 134.0 ST 12.9 GR 28.5 89 ?.1

RRT -.0544 RRF .0895 RTF -.4181 CRT ,5590 CR9 -.9715 C8T -,4940

SGB 94?.7 R23 -.0232 R13 ,4225 LSA 30.3 NGA 10.3 6SA 1.8

381 737.3 SG2 595.5 THA 172.G? ELI 29.5 EL2 10.3 ALF ?3.8?

DIFFERENTIAL CCRRECTICNS

TD( -.1580 TRA -*$581 TC5 .2647 8AU .1090

RDE ".5393 RRA .1623 RC3 .0266 FAU .04840

FOE -.1832 FRA .0836 FC3-1.4084 $9P 769

BIDE .$615 BRA .5812 BC3 ,2660 FSP 167

LAUNCH DATE JUN 18 19?1 FLIGHT TIME 92.00 ARRIVAL DATE 3EP 16 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 208.73 LAP -1.73

RC 67.8?7 GL -11.22

PLANETOCENTRIC CONIC

C3 28.442 VHL 3.333

LNCH AZMTH LNCH TIN(

SO.DO 12 59 32

60.00 14 15 3?

TO.DO 15 54 3S

SO.DO 17 57 58

gO.DO 19 S3 42

100.00 20 40 50

liD.DO 20 54 1

DIFFERENT IAL CORRECTIONS

TDE -.1497 TRA -.5497 TC3 .2845 9AU .lOIS

ROE -,5334 RRA .1550 RC3 .0245 FAU .05090

FOE -.1995 FRA .0T56 FC3-I.S499 |3P 799

BDE .3540 6RA .5720 8C3 .2854 FIR 183

DZSTANC( 235.335 EARTH TO NAR3

LOL 264.22 VL 33.5?5 GAL 5.89 AZL 91.79 HCA ?6.04 SHA 214.30 ECC .30699 INC 1.7803 VI 29.310

LOP 340.28 VP 25.781 GAP 17.77 AZP 90.43 TAL 25.43 TAP 191.47 RCA 146.51 APO |60.09 V| 26.400

GP -3.37 ZAL 51.89 ZAP 165.42 ET9 193.32 ZAE 166.14 ETE .88 ZAC 95.51ETC 279.27 LVl -18.70

DLA -28.98 RAL 321.38 RAO 8649.4 VEL 12.181PTH ?.14 VHP 7.936 DPA -17.72 RAP 330.17 ECC 1.4881

L-I TIN[ INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ | LAT INJ | LONG

2963.50 -15.47 75.07 183.72 135.58 13 43 35 1663.5 2.02 57.59

2481.12 -9.39 61,05 159.44 1|9.38 14 56 38 1461.1 6.73 43.10

2170.12 -2.92 4|.28 194.26 124.04 16 50 45 1170.1 10.90 22.84

1783.90 3.24 19.80 198.09 119.70 18 |7 42 783,9 15.09 335,70

1410.67 9.60 391.18 199.g3 117.56 20 17 13 41O.? 17.39 329.32

1258.37 3.24 339.17 198.09 119.70 21 I 48 258.4 15.99 317.07

1219.g4 °2.92 331.20 194.26 124,04 21 14 18 216.9 10.96 311.50

MID-COURSE [X[CUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 746.2 5GR 604.5 583 144.| 5T 12.8 6R 28.8 66 7.6

RRT -.0376 RRF .U991RTF -,_33 CRT .5485 CR8 -,9740 CaT -.i04o

6GB 960.3 R23 -.0261RI3 .4265 LSA 30.7 NSA 10.4 Ilm I,i

381 746.6 382 901.9 THA 17|.36 ELI 29.6 EL2 10.3 ALF 74.3?

LAUMCH OATE JUN 19 1971 FLIGHT TIME 94.00 ARRIVAL DATE IEP 18 I971

HELIOCENTRIC CONIC DISTANCE 238.085

RL 151.97 LAL ".00 LQL |84.2| VL 35.449 GAL 5.06 AZL gI.?6 HCA

RP |06.?7 LAP -1.71 LOP 341,53 VP |S,61| GAP 17.28 kip g0.59 TAL 25.9| TAP 105.|3 RCA 148.47

RC 89.140 GL -ll,|? GP -3.45 ZAL Sl.5| ZAP 164.21 ETa 192.58 ZA[ 156,29 [T[ 355.9| ZAC 95.42

PLANETOC[NTRIC CONIC

C3 27.210 VHL S.217 DLA -|?.19 RAL 3|0.?0 RAO 6645,9 VEL 12,131 PTH ?,!0 VHP ?,961 DPA -17.79

EARTH TO MAR8

T?.St 8HA 211,45 [CC .|97?9 INC 1.7556 Vl |9.319

APO 2?4,36 V2 |9,483

[TC 279.26 LVl -16,70

RAP 330.|3 [CC t.4479

INJ LONG INJ RT AGC INJ AZMTH INJ TIME PO CGT TIN INJ 2 LAT INJ Z LONG

72.84 182,63 155,78 13 42 27 1647.4 3.63 56.92

60.20 188.33 12g.$3 14 53 39 1443.6 7.49 42.25

41.23 lg3.17 124.09 16 30 36 1130.0 11.6g 21,55

15.37 197.06 119.60 16 2g 18 758.0 13.86 334.17

349,26 1gg.00 117,30 20 21 g 3?6.6 18.24 32?.23

336.74 197,08 119.60 21 3 24 232,3 15.86 315.34

330.15 1g3.17 124.0g 21 14 10 1g8.8 11.69 310.48

GROIT DETERNINATION ACCURACY

3T 12.3 SR 2g.1SS 8.t

CRT .5151CRS -.9757 CGT -.4883

LGA 30.g M8A 10.3 S8A 1.7

£L1 29.9 £L2 10.2 ALF ?6.09

LNCH AZNTH LNCH TIN| Lol TIME IHJ LAT

30.D0 12 38 19 284?.36 -14,68

60.00 14 14 $5 2443.81 -8.60

?0.00 19 54 46 2150.00 -2.16

' 80.QD 18 0 D 1758.02 4,11

90.00 19 $8 12 1376.82 7.66

100.00 20 42 51 1232.49 4.11

110.00 20 54 13 1196.82 -2.16

DZFFER£NTIAL CCRR[CTION8 HID*COURSE EXECUTION ACCURACY

TDE -.1333 TRA -.$313 TC3 .31g0 8AU .1184 SGT ?50.0 $GR 610.6 SG3 155.0

RD[ -.5260 RRA .1538 RC3 .0216 FAU .05354 RRT ",070| RRF .1034 RTF ",4541

FDE -.2162 FRA .0672 FC3-1.7029 BSP 681 $GB 967,1 R23 -.0114 R13 ,45g6

006 .$440 BRA ,9531 0C3 .31g8 FGP 200 $Gl 753.5 SG2 608,2 THA 170.64

194g



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM 16 IiTI

HELIOCENTRIC CONIC

RL ISI.67 LAL -.DO

_P 2DB.SI LAP -I.?O

RC TO.4S5 _L -tl.31

@LANETOCENTRIC CONIC

¢3 26.108 VHL S.llO

LNCM AZMTH LNCM TINS

50.00 12 57 5

60.00 14 14 |0

?O,OO 15 54 52

IO.OO 18 1 55

90.90 20 2 56

IOO.O0 20 44 4?

110.00 20 54 18

FLIGHT TIM( 9i.OO ARRIVAL DATE lIP |O 1lT!

DISTANCE Z4Z.499 EARTH TO MAR1

LOL |64.|| VL ]8.33E GAL 5.83 AZL 91.?8 HCA TO.SO INk |DO,S3 ECC ,|ID|G IN( 1.?$13 V! El.liD

LOP $42,T9 VP 15.434 GAP 16.81 AZP 90.34 TAL 26.40 TAP 104.97 RCA 146.42 APO 209.2| V2 26,410

GP -3o88 ZAL SO.?? ZAP 1U,98 [T$ 191.94 ZAE 16B.S0 ST[ 358.90 ZAC 95.32 ETC 279.29 LVI -II.l|

DLA -27.40 RAL 320,1t RAD 6143.4 VEL |2.08B PTH 7.08 VHP 7.398 DPA "IT.DT RAP 330.31 ECC 1,4267

L-I TIME |MJ LAT INJ LONG INJ RT ARC INJ A2HTH INJ TIME PO CIT TIM |NJ 2 LAT INJ E LONG

2632.83 -13.94 72,16 181,$7 133.97 13 40 57 I632.2 4.39 56.EI

2427.19 -7,69 59,39 187.27 t29.65 14 54 37 1427.2 8.20 4|,45

8131.09 -1,44 40.25 192.13 124.13 16 30 23 1131.1 12.38 20.51

1733.35 4.94 14,0! 196.08 119,46 18 30 48 733.3 16.56 352.69

1343.13 8,71 347,34 198.12 117.01 20 25 19 343.1 19.09 325.12

1207.82 4.94 335.38 190,08 119.48 21 4 55 207.8 16.58 314.06

1177.91 -!.44 329.16 192.13 |24.13 21 13 56 177.9 12.38 309.43

DIFFERENT IAL CORRECTIONS

TDE -.1317 TRA -.5274 TC3 .3325 6AU .1162

ROE -.5226 RRA .1498 RC3 .0183 FAU .05639

FOE -.2349 FRA .0567 FC3-1.8?Q! BSP 747

BOB .5391BRA .5483 BC3 .3330 FSP 218

LAUNCH OATE JUN 16 19?1

HID-COURSE EXECUTION ACCURACY (_61T DETERMINATION ACCURACY

SGT 762,3 SGR 616.3 SG3 166,8 8T 12.4 SR 29.4 SS 8.6

RRT -.0706 RRF .1111 RTF -.4474 CRT .5135 CRS -.9769 CST -.3057

6GB 980.2 R23 -.0221 R13 .4539 LSA 31.4 MSA 10.4 SSA 1.1

361 765.7 362 611.9 THA ITO.SB ELI 30.2 EL2 10.4 ALF 76.09

FLIGHT TIHE 98.00 ARRIVAL DATE 6EP 22 1971

HELIOC[NTRIC CONIC

RL 151.97 LAL -.00

RP 206.87 LAP -1.68

RC 71.818 GL -11.33

PLANETOCENTRIC CONIC

C3 25.099 VHL 3.0|0

LNCH AZMTH LNCH TIHE

SO.O0 12 55 49

60.00 14 13 21

70.00 15 54 51

80.00 18 3 44

80.00 20 7 58

100.00 20 46 35

110.00 20 54 17

DISTANCE 246.172 EARTH TO MARS

LOL 264.22 VL 33.223 GAL 5.80 AZL 91.71 HCA 79.85 SMA 206.48 ECC .26142 INC 1.7070 Vl 29.31l

LOP 344.06 VP 25.303 GAP 16.34 AZP 90.30 TAL 26.87 TAP 106.71 RCA 148.37 APO 264.58 V2 26.474

GP -3.65 ZAL 50.24 ZAP 161.73 ETS 191.37 ZAE 166.79 ETE 357.82 ZAC 95.23 [TC 279.28 LVI -16.52

DLA -27.60 RAL 319.61 RAD 6645,0 VEL 12.044

L-I TIME INJ LAT INJ LONG INJ RT ARC

2618.04 -13.24 71.53 180.56

2411.80 -7.22 58.64 186.25

2113.33 -.76 39.32 191.12

1709.85 5.73 12.71 195.14

1309.20 9.75 345,40 lg7.30

1184.32 5.73 334.08 195.14

1160.15 -.76 328.24 191.12

PTH 7.03 VHP 7.146 DPA -17.96 RAP 330.35 ECC 1.4131

INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

136.13 13 39 27 1618.0 5.10 55.69

129.76 14 53 33 1411.8 8.87 40.70

124.15 16 30 4 1113.3 13.02 19.53

119.35 10 32 13 709.6 17.25 351.27

116.68 20 29 47 309.2 19.91 322.97

119.33 21 6 20 164.3 1?.25 312.64

124.15 21 13 37 160,2 13.02 308.45

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ -.1288 TRA -.5224 TC3 .3467 6AU .1164 $GT 772.6 SGR 621.7 $63 |79.2 6T 12.5 IR 29.7 IS 9.2

RD[ -.5179 RRA .1460 RE3 .0144 FAU .05941 RRT -.0725 RRF .1190 RTF -.4431 CRT .5087 CR5 -.9776 CST -.5179

FDE -.2536 FRA .0455 FC3-2.B4gl BIP 792 3GB 991.6 R23 -.0301 RI3 .4505 LSA 31.8 MSA 10.5 SSA 1.6

BOB .5336 RRA .3424 6C3 .3470 FSP 237 661 776.2 $62 61_.2 THA 170,84 ELI 30.5 [L2 10,5 ALF ?6.25

LAUNCH DATE JUN 16 1971 FLIGHT TIME tOO.DO ARRIVAL DATE SEP 24 1971

HELIOCENTRIC CONIC DISTANCE 249.896 EARTH TO NARS

RL 151.97 LAL -.DO LOL 264.22 VL 33.122 GAL 5.78 AZL 91.68 HCA 81.11 SMA 204.34 ECC .27413 INC 1.6530 Vl 29.31B

RP 200.93 LAP -I.R5 LOP 345.33 VP 85.164 GAP 15.89 AZP 90.26 TAL 27,33 TAP 108,44 RCA 145.32 APO 260.35 V2 26.465

RC 73.225 GL -11.35 GP -3.75 ZAL 49.71 ZAP 160,45 ET3 190.87 ZA[ I67.14 [TE 356.64 ZAC 95.13 ETC 2?9.28 LVI -16.42

PLANETOCENTRIC CONIC

C3 24.181 VHL 4.917 DLA -27.78 RAL 319,04 NAB 6644.8 VEL 12.007 PTH ?,DO VHP 6.905 DPA -18.06 RAP 330.37 ECC 1.3BAO

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.OO 12 54 30 2604.00 -12.59 70.95 1T9.60 136,27 13 37 55 1604.8 5.76 5|.13

BO.O0 14 12 27 2397.43 -D.ID 57.95 ;85,27 129,85 14 52 25 1397,4 9.49 4O,OD

?O.BO 15 54 43 2006.74 -.12 88,45 lgo,lS |24.13 18 29 39 IODB.? 13,61 18,62

IO,DO II S 24 I087,5R 6.47 11,47 194,22 118.21 18 33 31 687.6 17.55 349,II

9D.OB 20 13 26 1274,88 |O,DO 343.40 196.53 116,29 20 34 41 2?4,T 80.72 320.75

lOG.DO 20 46 II 1162.DG 0.41 332.84 194.22 !19.21 21 7 38 162,1 17.88 311.29

llO.OO EO 54 I 1|43.58 *.12 327.37 190.15 124.15 21 13 12 143.G 13.11 3D?,53

DIFFERENTIAL CCRRECTIONI MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.IZ$I TRA -.5170 TC$ ,SLOB |AU .liB7 IGT TlI.G 8GR 826.8 563 192.5 ST 12.6 IR 30.0 II 9.?

RDE ",5133 RRA .1424 RC3 .009G FAU .0G281 RRT -,0750 RRF *I|TI RTF ",_l? CRT ,5034 CRI -.ill1 CSI -,IETI

FOE -.|141 FRA ,0337 FC3-E.2413 lip 827 IGD IDOl.9 R23 ".OSTT R|3 .4483 LGA 32.2 HSA IO.I IIA I.I

BOB .5EI4 BRA .1363 |C3 ,3lib FGP Ell GG! ?85.3 SO2 922.0 THA |TO,|9 ELI 3O.I EL2 IO.I ALF 71.41

LAUNCH BATE JUN IS Ii?l FLIGHT TIME 1O2,OO ARRIVAL BATE lEP il llYl

HELIOCENTRIC CONIC DIITANCE 253.|86 EARTH TO MARl

RL I$1,$? LAL ",DO LOL 284,22 VL 33.028 GAL 5.78 AZL 91,Di HCA 82,3i SHA 202,39 [CC ,21137 INC 1.8591 Vl ll,316

RP EO?,DD LAP -|,R4 LOP 346,10 VP 25.031 GAP 15,43 AZP 90.22 TAL 27,70 TAP llO,ll RCA |41,25 APO 258,51 V2 21.451

RC 74.183 GL "11o31 GP -3,BB ZAL 49.21 ZAP 159,14 ST5 190.42 ZAE 167.38 ETE 355.33 ZAC 95,63 ETC 2?9.2? LVI -16.30

PLANETOCENTRIC SONIC

C3 23,343 VHL 4.831 OLA -E?,D4 RAL 318,49 RAO 8544,$ VEL 11,97_ PTM 8,9? VHP 8,i74 DPA -IS.II RAP 330.36 [CC I.$84R

LMCH A2NTH LNCM TIN[ L-i TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

SO,O0 IR $3 ID 2502.47 -11.99 T0,4! 178.67 136,40 13 36 22 1592.S 6.38 54.61

60,00 14 11 30 2384.0R "6.01 5?.30 184,33 12g,g3 14 31 15 1364.1 10.07 39.34

?O.OD 15 54 26 2081,32 ,4? 37,65 189.22 124.15 16 29 9 I061.3 14.16 17.76

80.D0 18 6 $4 1666,65 7,16 10.30 193.35 119.0t 1S 34 41 666.6 11.41 348.64

60.D0 20 19 33 1238.86 11.87 341.32 195.83 115.86 20 40 12 236.g 81.$2 318,44

IOD,DD 2D 49 46 1141.12 T.16 331,67 lg3.35 11g,06 E1 8 4? 141.1 18,46 $1D.01

110,D0 20 53 54 1128.14 ,4? 326.57 IS9.22 124,15 21 12 42 125.1 14.16 306.68

OIFFER[NTIAL CORRECTIONS MID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ -.1_2R TRA -.5113 TC3 ,3?44 BAU .1169 3GT 789.2 3DR 631.7 363 206,5 8T 12.6 3R 30.3 68 ID.3

MD[ -.SD9D RRA .1388 RC3 .D04E FAU .06598 RRT -.0781 RRF .1371 RTF -,4366 CRT .4974 CR8 -.9778 C$T -,3359

FD[ -.2952 FRA .0207 FC3-2o44?0 BGP 841 $GB 1010,g R23 -,044? R13 .4465 LSA 32.6 MSA 10.7 BIA 2.D

BDE .5233 8RA .5298 BC3 .3744 FSP 280 SGI 793,4 362 626.5 THA 170,41 ELI 31.0 £L2 10.7 ALF 76.72

lg50



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT1 JUN 16 liT|

HELIOCENTRIC ¢C111¢

RL IS1,17 LAL -.00

RP 10T,08 LAP "1,$3

RC 78,180 _ "1|t31

PLANETOC[NTRIC CONIC

C3 12.578 VNL 4.711

LNCN AZNTH LNCH TIME

$0.00 11 51 48

1O.Q0 14 10 30

?0.00 15 54 6

80.00 18 R 14

90.00 20 26 49

100.00 10 81 I

110.00 10 13 31

LOL Ill.it VL 31,940 GAL

LOP 347.86 VP 14.909 GAP 11,03 AZP 90.18 TkL 10,13 TAP 111,87 ICA 141.E3 APO 1l).00

6P -3,01 ZAL 48.?8 lAP IST.RI ETS 190.01ZAE 118,05 IT[ 3S$,80 ZAC 04.03 [TC 171.83

DLA -10,08 RAL 31T,85 RAD 8644,D V[L 11,640 PTH 6,94 VNP 1,482 DPA -11,30 NAP $30,33

L-| TINE IMJ LAT INJ LONG INJ RT ADC INJ AZNTN INJ TIME PO CST TIN INJ 2 LAT

8381.04 -11.42 69.91 177,71 t38.51 13 34 SO I511.0 6.95

2371.72 -5.47 58.T1 183.43 129.81 14 50 2 13TI.7 10.80

2067.07 1.01 38.9t 188.33 124.14 16 20 33 1067.1 14.66

1647.10 T.81 9,21 182.51 110.91 18 35 41 647.1 11.00

1100.13 18.01 339.05 195.22 115.33 10 48 49 200.1 12.]5

1121.3T ?.81 330,58 192,51 118.91 21 I 47 121.6 19.00

!113.88 1.01 325,82 188.33 124,14 21 12 8 113.9 14.88

FLIGHT TIN[ 104.80 ARRIVAL DATE 119 28 IIYI

DIITANC[ 297.4?0 EARTH TO MAR8

i.73 AZL 01,S4 HCA 83,84 IRA |O0.8l [CC ,28112 INC 1.t314 Vt ll.itl

Vl 18,441

LVI -11.18

[CC I,$711

INJ 1 LONG

54.11

30.73

18,88

347.43

811.81

301.80

301.81

DIFFERENT IkL CCRRECTI(:N8

TOE ".llOO TRA -.1051 T¢3 ,3661 lAD .116T

RDE -.5049 RRA .1353 RE3 -.0021 FAU .06931

FOE -.3167 FRA .0069 FC3-2.6671 UP 863

ODE .5188 ORA .5233 BE3 .38U FOP 305

HID-COURSE EXECUTION ACCURACY OABIT DETERNINATICN ACCURACY

SOT 7t5.7 SC_ 636.4 SO3 221.3 8T 11.8 $R 30.6 88 10,0

RRT -.0814 RRF .1468 RTF -.4331 CRT .491R CR8 -.9774 CIT -.S430

8GB 1018.9 R23 -.0518 R13 .4444 LSA 33.0 NSA 10.T 88A 2.0

SGI 800,2 SG2 630.7 THA 1?0.07 ELI 31.3 EL2 IQ.T ALF 76.97

LAUNCH DATE JUN II 1971 FLIGHT TIME 106.00 ARRIVAL DATE 8[P 80 1971

HELIOCENTRIC CONIC

RL 151,97 LAL -,00

RP 207.17 LAP -I,61

RC Y?.?I8 GL -11.34

PLANETOCENTRi¢ C(_llC

C3 21.877 VHL 4.t??

LNCH AZNTH LNCH TIME

SO.GO 12 50 2?

GO.DO 14 9 2?

TO.D0 15 53 81

80.00 18 9 21

90.00 20 31 54

100.00 20 52 12

110.00 20 93 4

DIFFERENTIAL C0tRECTI_I8

TOE -.1189 TRA -.4009 TC8 .3076 IAU .!168

ROE -.5011 RRA .1320 RC3 -.0098 FAU .07335

FOE -.3391 FRA -.0014 FC$-2.9028 lIP 871

DOE .5144 BRA ,1170 BC3 ,3977 FIP 330

DISTANCE 261.328 EARTH TO MARl

LOL 264.12 VL 32.858 GAL S.?l AZL 91.81 HCA 84.91 8NA 199.00 [CC .25533 INC 1.9119 VI 29.316

LOP 349,13 VP 24,708 GAP 14.61 AZP 90,14 TAI. 28,65 TAP 113,56 RCA 148.18 AI_ 249,01 V2 26,439

GP -4.08 ZAL 41.28 ZAP 156.43 ET$ 189.64 ZAE 188.60 ETE 352.27 ZAC 94.84 ETC 279.23 LV! -IR.OS

DLA "28,21 RAL 317,44 RAD 8&43,? VEL 11,gll PTH 6,82 VHP 6,140 OPk -18,45 RAP 330,28 ECC 1,3100

L-I TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIN[ PO CRT TIN INJ 2 LAT INJ 2 LONG

2570.41 -10.90 69.41 176.94 136.61 13 33 18 1570.5 7.48 53.1T

2360.34 -4.98 56.16 182.57 130,04 14 48 48 1360.3 11.09 38.11

2058.98 1.51 36,22 187.47 124.12 16 27 51 1054.0 15.12 ll.Z8

1628,03 8.40 8.20 191.70 118.76 18 38 30 629.0 19.48 341.81

1153.05 14.37 336.25 194.75 114.62 20 58 8 153.0 23.29 311.T8

1103.50 8,40 329.57 191.70 118.76 21 10 36 103.5 19.48 307.11

1100.80 1.51 325.14 187.47 124.12 21 11 25 100.8 15.12 301.15

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 000.8 8GR 140.6 $63 117.3 8T 12.6 SR 30.8 88 11.4

RRT -,0849 RflF .1573 RTF -.4283 CRT .4814 CRI -.9?GI CIT ".9502

SOB |025.6 123 -.0591 R13 .4414 LSA 33.4 NSA 10.8 8|A 1.1

SO1 805.8 362 634.5 TNA 169.68 ELI 31.5 EL2 10.8 ALF ?7.21

LAUNCH DATE JUN II 1971 FLIGHT TIN[ 108,00 ARRIVAL DATE OCT I 1971

HELIOCENTRIC CCNIC

RL 151.97 LAL -.DO LOt. 254.21 VL

NP 207.26 LAP -1.51 LOP 350,39 VP

NC 79.295 GL -1|.32 Gild "4.10 ZAL

PLANETOCENTRIC CONIC

C3 21.235 VHL 4.808

LNCH AZNTH LNCH TINE

DO.DO 12 49 S

60.00 14 8 21

TO.D0 15 53 3

80.00 18 10 13

81,34 20 37 51

100.00 20 53 $

110.00 20 52 21

DIFFERENTIAL CCRR[CTIONI

TOE -.1134 TRA -.4941 TC$ ,4OS? JAU .1153

RDE -.497S IRA .1217 IC$ o.OlT4 FAU .OTT]$

F01 ".3&30 FIA -.0244 FC3-3.1538 |lP 1?1

ROE .5103 IRA .S111 8C3 .4080 FIP 358

DISTANCE 265.212

32.782 GAL 5.Eg AZL 91.59 HCA 86.17 8NA

24.9?3 GAP 14.20 AZP 90.11 TAL 29,08 TAP

4?.81ZAP 155.06 ET8 189.30 ZAE 169.21ETE

EARTH TO NARD

19T.32 [CO .24997 INC 1.5884 Vl 18.311

115.23 RCA 148.15 APO 248.90 Vl 29.428

350.39 ZAC 94.74 ETC 27g.21 LVl -15.90

OLA -28.31 RAL 316.95 RAD 8643.4 VEL 11.884 PTH 6.90 VHP 6.037 SPA -18.80 RAP 330.20 [C¢ 1.3495

L-I TIN[ INJ LAT INJ LONG INJ RT AlE INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT INJ I LONG

2980.77 -10.42 19.03 176,13 136.69 13 31 46 1580,8 7,96 53.2l

2349.90 °4.52 55.65 181.75 130.09 14 47 32 1349.9 11,53 3?.64

2042.04 1.97 35.60 186.65 124.10 18 27 5 1042.0 13.S4 13.S5

1812.31 8.94 ?.2? 190.92 118.61 18 37 S 612.5 19.92 345.19

!131.3? 18.11 335.84 194.52 113.61 20 58 41 136.4 24.4Y 311.92

1011.84 8.94 328.64 190.92 118.61 21 11 12 87.0 19.92 3OS.lS

1088.86 1.97 324.52 186.15 124.10 21 10 38 98.9 15.54 304.4?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T 803.0 SON 845.0 363 234.2 ST 12,9 11 31.0 38 11.0

RRT -,0883 RRF .Ill4 RTF o._;10 CRT 04821 CRI -.9YiO CIT -.$3Y0

SOB 1031.5 123 -.0877 113 .4367 LiA 33.6 NIA 10.8 88A 2.1

86! 810.4 162 138,2 THA IS9.12 ELI 31.7 EL2 10.1 ALF 77.38

LAUNCH DATE JUN 18 1971 FLIGHT TIME liD.DO ARRIVAL DATE OCT 4 1871

HELIOCENTRIC ¢ONI¢ D[|TANC[ 281.12T EARTH TO MAR8

RL 151,87 LAL ",00 LQL 264,22 VL 31.?11 GAL S.67 AZL tl.57 HCA 8?,43 8MA 118,17 ECC ,24300 INC 1.$831 Vl 11.311

RP ROY,3? LAP "1.SI LOP 351.61 VP 24,$61 GAP 13o81 AZP 90,0T TAL 29,41 TAP 111,18 RCA 148.11 APO 144,23 Vl 18,411

RE 10.901 GL -11.16 GP -4.33 ZAL 47,31 ZAP 133,64 ITS 188,11 ZA[ 169.87 ETE 348,|1 ZAC 94,14 ETC 271.10 LVi "!$.?1

PLANETOCENTRI¢ ¢ON1C

¢3 10.144 VNL 4,144 DLA -81,42 RAL 316.68 RAO 8643.1V[L |!,880 PTH 8.87 VHP 5,842 DPA -18.TT RAP 330.01 ECC 1.331T

LNCM AZNTM LNCH T|N[ L-I TIRE INJ LAT ]NJ LONG INJ RT AS¢ INJ AZNTH 1NJ TIN[ PO CST TIN INJ 2 LAT INJ ! LONG

50.00 11 4Y 44 1351.86 -g.91 18.64 171.37 138,TT 13 30 16 1531.1 1.41 51.88

90.Q0 14 ? 14 2340.31 -4.10 55,20 180.9T 130.13 14 46 14 1340.4 11.84 37.17

?0.00 IS 11 11 2031,14 2.31 33,03 185,87 124.08 16 26 11 1031,2 IS.92 14.94

80.00 11 10 48 1387.62 g.43 6,43 |g0.17 118.46 18 37 17 597.8 20.31 344.34

9Y.01 10 2t 2Y 1163.TS 16.31 33T,18 193.63 113.57 20 44 51 163.0 14.16 313188

100.00 10 13 41 1072.09 9,43 327.80 190.17 118.46 21 1! 33 72.1 20.31 305.71

110.00 10 $1 4? 1078.06 2,38 323.95 185.87 124.08 21 g 45 78.1 15,92 303.88

OIFF[R[MTIAL CORRECTION1 MID-COURSE EXECUTION ACCURACY ORBIT O(T[RNINATION ACCURACY

TDE -.1112 TRA -.489? TO3 ,4116 BAU .1139 SOT 007.8 8DR 649.D 363 2?2.0 ST 12.? 8R 31.3 81 12,1

RDE -.4941RRA .1111 RC$ -.01t4 FAU ,08130 RRT -,0916 RRF .1803 RTF -.4140 CRT .4797 CRS -.9731CIT -.SI50

FIDE -,3879 FRA -.0414 FC3-3.4215 08P 8T6 SOB 1036.2 123 -.077D 113 .4311 L8A 34.2 NRA ID.9 SSA 2.2

BIDE .90t4 BRA .5011 RE3 ,4113 F8P 387 SO1 813.? SG2 641.6 THA 168.73 ELI 31.9 EL2 10,g ALF T?.33

1981



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE J_N Ii 1iT1

HELIOCENTRIC CONIC

RL 151.IT LAL ",00

RP |07,4i LAP -1.54

RE 82.560 6L "-11.24

PLANETOCENTRIC CONIC

C3 20.100 VHL 4o483

LNCH AZNTH LNCN TIME

SO.O0 12 46 23

60.00 14 6 4

70.00 15 51 $3

80.00 18 11 8

86.36 20 17 45

100.0Q 20 54 O

110.00 20 50 5g

FLIGHT TIM( 112,00 ARRIVAL DATE OCT i IRTI

OIRTANCE ET$.O?O EARTH TO MARl

LOL 854.22 VL $2,64S GAL 5.65 AZL 91.54 HCA 88.69 8MA 1D4,04 ECC .24040 INC 1.5417 Vt 21o511

LOP 3S2.01VP 24.464 GAP 13.42 AZP 90.04 TAL 29.82 TAP 118.51RCA 14l. O? APO 241.80 V2 26.402

GP -4.45 ZAL 47.00 ZAP 152.20 ET5 188.60 ZAE 170.58 ETE 345.56 ZAC 94.55 ETC 2Y9.14 LVI -IS.SI

DLA -ER.49 RAL 318.04 RAD R642.9 VEL 11.837 PTH 6,8S VHP 5.S56 DPA -18.9R RAP 329.95 ECC Io3508

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CBT TIM INJ 2 LAT ;NJ Z LONG

2543.74 -9,58 68.29 174.65 156.85 13 28 47 1543,7 8.81 52.53

2531.75 -5,?2 54,78 180.23 130.16 14 44 56 1331.8 |2,31 51,IS

2021.55 2.75 34,53 185.12 124.06 16 25 14 1021.6 16.25 14.39

1584,42 9.85 5.68 189.44 118.33 18 37 32 584,4 20.65 343.51

1176.72 16.57 33g.00 192.79 115.52 20 57 20 176.7 24.84 514.98

1058.86 9.85 327.05 189.44 118.53 21 11 39 58.9 20.65 304.86

1068.57 2,75 523,45 185.12 124.06 21 8 48 68.4 16.25 303.31

DIFFERENT IAL CORRECTIONS

TDE -.10g8 TRA -.4853 TC5 .4144 BAU .1118

ROE -.4907 RRA .1225 RC3 -.0383 FAU .08604

FOE -.4124 FRA -.0595 FC3-3.7080 DIP 875

60E .5029 8RA .5005 BC3 .4160 FlP 418

LAUNCH DATE JUN 16 1971

HELIOCENTRIC CCNIC

RL 151.97 LAL -.00 LOL 264.22 VL 32.585 GAL

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SGT 809.8 SGR 652.8 503 290.8 ST 12.7 lR 31.5 SS 13.1

RRT -.0943 RRF .1927 RTF -.4034 CRT .4793 CRS -.9741 CST 0.5719

8GB 1040.2 R23 -.0880 RI3 ,4235 LSA 54.6 MSA 10.g SSA 2.3

SGt 816.2 502 644.8 THA 168.27 ELI 32.1 EL2 |0.9 ALF 77.58

FLIGHT TINS 114.00 ARRIVAL DATE OCT R 197I

DISTANCE 277.039

5.63 AZL 91.52 HCA 89.95 5HA 193.81ECC .23615 INC 1.5185

RP 207.60 LAP -1.52

RC 84.247 GL -11.19

PLAN[TOCENTRIC CONIC

C3 lg.507 VHL 4.427

LNCH AZMTH LNCH TIME

50.00 12 45 l

60.00 14 4 53

70.00 15 50 39

80.00 18 11 8

85.89 20 12 7

100.00 20 54 0

110.00 20 50 5

LOP 354.1T VP 24.368 GAP 13.05 AZP go. Do TAL 30.17 TAP 120.12 RCA 148.04 APO 259.58

GP -4.59 ZAL 46.63 ZAP 150.72 ETS 188.42 ZAE 171.34 ETE 342.34 ZAC 94.45 ETC 279.10

EARTH TO MARS

VI 29.315

V2 26.588

LVI -15.40

DLA "28.55 RAL 315.62 RAO 6642.7 VEL 11. 816 PTH 6.84 VHP 5.478 DPA -Ig. I6 RAP 329.78 ECC 1.3225

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH [NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2536.57 -9.21 67.97 173.97 156.89 13 27 19 1556.4 9.18 52.21

2325.98 -3.58 54.41 179.53 1SO.IS 14 45 37 1324.0 12.64 16.34

2012.95 3.08 34.08 184.41 124.03 16 24 12 1012.9 16.55 13.90

1572.98 10,22 5.03 188.75 118.21 18 37 2I 573.0 20.g4 342.79

1183.48 16.76 339.59 192.00 113.46 20 31 50 183.5 24.99 315.52

1047.45 10.22 526.40 188.75 118.21 21 11 2? 47.4 20.94 304.16

1059.76 5.08 523.00 184.41 124.03 21 7 45 59.8 16.55 302.82

DIFFERENT IAL CORR[CTIONI

TDE -.1089 TRA -.4612 TC3 .4138 6AU *1091

RDE -.4875 RRA .1196 RC3 -.O4T5 FAD .DgO?2

FDE -.4586 FRA -.0781 FCl-4.0075 BIP 864

DOE .4998 6RA .4959 BC3 .4165 FSP 451

LAUNCH DATE JUN IS 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

IGT 810.5 SGR 656.5 5G3 310.D ST 12.8 SR 31.7 $1 13.7

RRT -.0985 RRF .2060 RTF -.3905 CRT .4802 CRI -.9730 CST -.5634

SGB 1043.1 R23 -.1005 R13 .4135 LSA 35.0 MSA 11.0 ISA 2.4

IGt 817.4 SG2 648.0 THA 167.77 ELI 32.3 EL2 11.0 ALF 77.59

FLIGHT TIME 116.00

DISTANCE 281.030

ARRIVAL DATE OCT tO 1971

EARTH TO MARS

RL Ill.IT LAL ".DO

RP 207.73 LAP -1.50

RC 85.989 GL -11.14

PLANETOCENTRIC CONIC

C5 1t.132 VHL 4.374

LNCH A2MTH LNCN TIME

50.00 12 45 44

60.00 14 I 41

70.00 15 49 3R

IO.00 II lO 40

85.57 20 8 O

t00.00 20 53 40

110.00 20 49 $

LOL 254.22 VL 52.529 GAL 5.61 AZL 91.50 HCA 91.21 IMA 192.78 [CC .23221 INC 1.4953 Vl 29.318

LOP 155.45 VP 24.276 GAP 12.65 AZP 89,97 TAL 30.49 TAP 121.70 RCA 148.01 APO 237.54 V2 28.375

GP -4.73 ZAL 46.29 ZAP 149.2! ETS 158.16 ZA[ 172.13 ST( 338,35 ZAC 94.35 ETC 279.05 LVI -15.21

DLA -28,$0 RAL 315.24 RAD 6642.4 VEL II,T96 PTH 6.82 VHP 5.508 DPA -19.58 RAP 329.55 _CC 1.3149

L-! TIME INJ LAT INJ LONG |NJ RT ARC INJ AZHTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2529.71 -D,IO 57.69 173.32 136,94 13 25 54 1529.7 9.51 51.93

231T.04 -3,08 54.08 178.87 130.20 14 42 15 1317.0 12.93 35.99

2005.40 5.35 33.68 183.73 124.01 16 23 4 1005.4 16.81 13.4T

1563.33 10.53 4.49 188.0T 118.10 tO 31 51 565.3 21.18 542.1Y

1186.09 16.94 539.86 191.25 113.39 20 27 45 156.1 25.12 315.T5

1037,80 10,53 325,85 188,08 118.10 21 IO 58 37,8 21.18 303.54

1052.22 3.36 322.60 103.73 124.01 21 I 37 52.2 16.81 302.31

DIFFERENT IAL CORRECTIONS

TD[ -.lOll TRA -.4771 TC$ .40RO lAD .1057

ROE ",4045 RRA ,11t8 RE3 -.0592 FAU .09562

FOE -.4148 FRA -,098I FC3-4.3268 |if 854

SO[ .4965 |RA .4920 5C3 .4132 FIP 48?

LAUNCH DATE JUN 11 IiTI

HELIOCENTRIC CONIC

NID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 810.4 3GR SSO.I SG3 331.5 ST 12.9 SR 31.8 II 14.2

RRT -.0975 RRF ,2199 RTF -,_,41 CRT .4031 CHi -.Iris el| -.Jill

SGB 1045.2 R23 -,1154 RI3 .4007 LSA 35.4 MSA II.I iIA 2.4

801 817.5 SG2 |51,2 THA 19T,33 EL! 32.5 EL2 II.D ALF T7.4i

FLIGHT TIME IIIiDD ARRIVAL DATE OCT I2 1971

DISTANCE 295.043 EARTH TO MARl

RL 151,9T LAL -.DO LOL Et4.22 VL

RP 207.86 LAP "1.47 LOP 351.R8 VP

RC A?.FR5 GL -11.07 GP -4.8T 2AL

PLANETOC[NTRIC CONIC

C3 18,701 VHL 4.325

LNCH AZNTH LNCH TIME

S0.00 12 4R 27

60.00 14 R 27

TO.DO 15 48 33

S0.00 18 10 8

85.19 20 ! I

100.00 20 52 sg

IIO.OQ 20 47 59

DIFFERENTIAL CORR[CTIONI

TOE -.1090 TRA -.4750 TC5 .4007 BAU .1018

RD[ -.4815 MRA .1140 RC3 -,0?22 FAU .IO0?R

FDE -.4910 FRA -.1187 FC5-4.5646 BSP 83?

BDE .4937 BRA .4884 BC3 .40?1 FSP 524

32,4?? 6AL 5,59 AZL 91,4T HCA 92.46 IMA 191.$5 [CC ,22256 INC 1,4721 Vt 29.31t

R4.18D GAP 12,33 AZP sg.94 TAL 30.79 TAP 123.26 RCA 147,99 APO 231.6t V2 28.357

45.9? ZAP 147.67 ET$ IS7.91 ZAE 172,95 [TE 353.20 ZAC 94.25 ETC 278.99 LVI -15.00

DLA -RS,R2 RAL 314.88 RAD $642.3 V[L It. TT8 PTH

L-I TIME INJ LAT

2523.T4 -8.58

2310,90 -R.81

1988.08 3.61

1555.48 ID.T8

1185,55 17.10

t029.95 10.T8

1045.TD 3,61

R,80 VHP 5.146 DPA -19,61 RAP 329.53 ECC 1.50TI

INJ LONG INJ RT A2C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

6T.43 172.72 136,98 13 24 30 1525.? g.80 51.$T

$5.T8 170.24 130.22 14 40 $8 1510.g 13.19 35.68

33.34 183.Dg 125.99 16 21 52 RSt.! 17.03 13.10

4.04 187,43 I15.01 18 36 5 555.5 21.30 341.6T

559,8g |g0.55 113.31 20 24 SI 125.S 25.23 315.74

525.41 187.43 118.01 21 tO 9 30,0 21.38 103.04

522.26 183.0g 123.gg 21 5 25 45.7 17.03 302.0t

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 809,2 SGR 663.? SG3 353.4 ST 13.0 IR 32.0 88 14.A

RRT -.0g83 RRF .2346 RTF -.3551 CRT .4084 ORS -.9T06 CST -,6058

SGB 1046.6 R23 -.1321 R15 ,30sg LSA 35.8 NSA 11.1 88A 2.5

SGI 816.0 SG2 654.3 THA 166.89 ELI 32,7 EL2 11.1 ALF ?7.33

1952



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN I• I871

H[LICKENTRIC CONIC

RL 151.87 LAL -.DO

RP 208,01 LAP -1,45

RC 89.514 GL -11o00

PLANETOCENTRIC CON|C

C3 18.300 VNb 4.278

LNCH A2NTH LNCH TIME

SO.DO 12 41 11

SO.DO 14 1 13

70.00 13 47 22

80.00 18 8 ?

85.33 20 3 12

lOO.O0 20 51 38

110.00 20 48 48

FLI•HT TIN_ IE0.00 ARRIVAL DATE OCT 84 8871

OIITANC[ EOD,0f• EARTH TO MARE

LC_. E•4,RR VL 38,488 GAL 5o58 AZL 81.48 NCA 83°?| 8MA 180,9T ECC ,tEll9 |NC 1.4488 Vl 29.314

LOP 3S?.84 VP 24,|0• GAP 1|.•R AZP 89.91TAL 31.07 TAP |24.?9 RCA 147.87 APO 233.9? V2 28.348

GP -5.01 ZAL 41.88 ZAP t46.10 (T3 187.86 ZA[ 173.71 ET[ 328,48 ZAC 94.16 [TC 278°93 LV| -14.?8

DLA -28.83 RAL 314.55 RAD 6842.1 ¥[L 11.T61 PTH •.79 VHP 4.991 DPA -19.88 RAP 329.09 ECC 1,3012

L-i TIN( INJ LAT INJ LONG IMJ RT ASC INJ AZNTH INJ TIN( PO CAT TIM INJ 2 LAT INJ t LONG

2518.43 -8.36 $T.20 172.15 137.02 13 23 10 1518.4 ID.OT 31.44

2305.52 -2.57 53.53 177.65 130.23 14 39 39 1305.5 13.42 35.41

1••3.35 3,82 33.05 182,48 123.97 16 20 35 993.4 17.22 12.78

1549.43 10.98 3.•9 18•.80 117.94 18 34 S• 549.4 21.53 341.29

1182.31 17.24 339.72 189.89 113.22 20 22 54 182.3 25.32 315.52

1023.90 10.98 325.0• 18•,80 117.94 2! g 2 23.9 21.53 302.•5

1040.17 3.82 321.97 182.48 123.97 21 4 8 40.2 17.22 301.89

DIFFERENT IAL CCRRECTION8

TOE -.1101 TRA ".4724 TC3 .3880 BAU .09T3

RDE -.4788 RRA .1113 RC3 -.08•3 FAU .10•15

FDE -.3193 FRA ".1402 FC3-5.0217 BSP 815

8DE .4910 BRA .4853 •C3 .3975 FSP 583

LAUNCH DATE JUN 1• 1971

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCt_ACY

8GT 807.2 8_ 667.1 883 376.5 8T 13.1 88 32,1 88 13.8

RRT ",0974 RRF .2500 RTF -.3325 CRT .4955 DR• -.9•98 CST -.•189

SG6 1047.2 R23 -.1516 R13 .3•80 LSA 3•.2 MSA 11.2 88A 2.8

801 814.9 8G2 •5?.7 TNA 166.53 ELI 32.9 EL2 11.1 ALF 77.09

FLIGHT TIH( 122.00 ARRIVAL DATE OCT I• 1071

HELIOCENTRIC CONIC DI8TANCE 293.165

RL 151.97 LAL -.00 LOL 2•4.22 VL 36.384 GAL 5.54 AZL 91.43 HCA 94.97 •HA 1•0.10 [CC .22208

LOP 35•,19 VP 24.027 GAP 11.64 _ZP 89.88 TAL 31.32 TAP IE•,29 RCA 147.95

GP -5.17 ZAL 45.42 ZAP 144.49 [78 187.43 ZAE 174.44 ETE 317.55 ZAC 94.06

EARTH TO NAN8

INC 1.423• V1 29.31•

APO 232.41 V2 2•.323

ETC 278.86 LVI -14.5•

RP 208.16 LAP -1.42

RC 91.837 GL -10.82

PLANETOC[NTRIC CONIC

C3 17.927 VHL 4.234

LNCM AZMTH LNCH TIN(

50.00 12 39 58

80.00 13 39 59

TO.D0 13 4• •

80.00 18 7 45

85.36 20 2 19

100.00 20 50 37

110.00 20 45 32

DLA -28.63 RAL 314.25 RAD 6•41.9 VEL 51.745 PTH •.77 VHP 4.843 OPA -20.12

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM

2513.74 -8.08 ' 67.00 171.63 137.05 13 21 51 1513.?

2300.86 -2.36 53.30 177.10 130.24 14 58 20 1300.9

1988.78 4.00 32.81 181.90 123.95 16 19 15 988.8

1545.14 11.11 3.45 186.20 117.89 18 33 30 545.1

1178.50 17.36 339.35 189.27 113.12 20 21 55 17•.5

1019.82 11.11 324.82 186.20 117.8g 21 T 37 19.6

1035.60 4.00 321.73 181.90 123.95 21 2 48 35.6

RAP 328.79 ECC 1,2950

INJ 2 LAT INJ 2 LONG

10.30 31.24

13.•2 35.17

17.37 12.31

21,63 341,01

25.40 315.12

21.63 302.88

17.37 301.43

DIFFERENTIAL CCRRECTION8

TOE -.1118 TRA -.4707 TC3 .3700 BAU .0920

ROE ".475• RRA .1087 RC3 -.1015 FAU .11174

FOE -.5474 FRA -.1622 FC3-5.3864 BSP 792

• DE .4888 BRA .4881 BC3 .383? FSP •05

LAUNCH DATE JUN I• 1971

HELIOCENTRIC CONIC

RL 151.97 LAL ".DO

RP 208.32 LAP -1.39

LOt. 264.22 VL 36.345 GAL

LOP .44 VP 23.951 GAP

MID-COURSE EXECUTION ACCURACY

SGT 804.8 •DR 670.• 803 400.l

RRT -.0947 RRF .6662 RTF -,3051

8GB 1047.6 R23 -.1747 813 ,3455

$G1 812,5 302 •61.3 THA 1•6,34

FLIGHT TIH( 124.00

DISTANCE 297.193

5.52 AZL 91.40 HCA

11.32 AZP 89.85 TAL

CRBIT DETERMINATION ACCURACY

ST 13.3 8R 32.3 88 18.8

CRT .5047 CR8 ".8683 CST -,8331

LSA 36.5 NSA 11.3 88A 2.•

ELI 33.1 EL2 11.2 ALF 7•,74

RC 93.190 GL -10.83

PLANETOCENTRIC CONIC

C3 17.578 VHL 4.193

LNCH AZNTH LNCN TIME

SO.DO 12 38 47

80.00 13 58 45

70.00 15 44 45

8O.OO 19 6 5

85.5! 20 2 28

SOD.DO 20 48 54

1|8.00 20 44 12

96.22 8MA 189,46 ECC .21918

31.55 TAP 127,7• RCA 147,94

GP "3.32 ZAL 45.19 ZAP 142.05 ET8 187.20 ZAE 175.02 ETE 305,70 ZAC 93.97

DL4 -28.61 RAL 313.98 RAD 6641.7 VEL 11.731 PTH 6.7• VNP 4.702 DFA -20.40

L-! TIME INJ LA? INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

2508.64 -7.88 86,83 171.14 137.07 15 20 38 1509.6

2298.91 -2.19 53.12 176.58 130.25 14 37 2 1296.9

1985.12 4.14 32.62 181.36 123.95 16 17 51 985.1

1542.55 11.19 3.30 185.62 117.86 18 91 47 542.5

1158.04 17.40 338.70 188.70 113.01 2D 2! 54 188.0

1017.02 11.19 324.6? 185.82 117.88 21 S 53 I7.O

1031.94 4.14 321.54 181.36 123.93 Zl 1 24 31.9

ARRIVAL OAT[ OCT 18 1971

EARTN TO MARl

INC 1.4023 Vl 29.318

APO 230.99 V2 28.304

ETC 278.?8 LVI -14.31

RAP 328.46 •CC 1.2893

INJ 2 LAT 1kJ 2 LONG

10.50 51.06

13.78 34.97

17.50 12.30

21.70 340.84

25.45 314.51

21.70 302.21

17.50 301.22

DIFFERENTIAL CORRECTION8

TOE -.1142 TRA -.4995 TC3 .3473 8AU .08R2

ROE ".4727 RRA .1082 RC3 -.IITR FAU .11754

FOE -.5753 7RA ",1844 FC3-5,7891 |3P ?82

802 .4883 iRA .4814 It3 ,31tl F|P 648

MID-COURSE EXECUTION ACCURACY

3GT 802.1SGR 874.1 343 425,6

RRT -.ogol RRF .Z8$I RTF -._,3T

$GB 1047.8 R23 -.2009 R13 .3192

881 809.4 302 885.3 THA 165.36

LAUNCH DATE JUN t• 1971 FLIGHT TIME 126.00

HELIOCENTRIC CONIC

ML 151.97 LAL ".DO

RP 208.4g LAP -1,37

RC 95.074 GL -10.74

PLANET_ENTRIC CONIC

C3 17.251VHL 4.153

LNCH A2NTH LNCH TIME

50.00 12 87 37

SO.DO 13 57 30

70.00 15 43 21

8D.O0 18 4 •

85.78 20 3 33

100.00 20 46 58

110.80 20 42 47

OI|TANCE 301.275

LOL 2•4.tt VL 32.309 GAL 5.50 AZL 91.38 HCA 97.46 8NA 188.80 [CC .2lSSO

LOP 1.•8 VP 23.87• GAP 11.00 AZP 89.82 TAL 31.75 TAP 169.21RCA 147.93

GP -5.48 ZAL 44,98 ZAP 141.18 [T8 188.98 ZA[ 175.38 (T[ 290.71 ZAC 93.87

DLA -28,57 RAL 313,74 RAD •64|.6 VEL 11.717 PTH •.75 VNP 4.568 DPA -20.70

L'I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZNTH INJ TIN[ PO CST TIN

250•.11 -7.TO 66.68 170.68 137.10 13 19 23 1506.1

2298.61 -2.03 52.96 176.10 130.26 14 35 44 1293.6

1982.33 4.24 32.47 180.85 |23.92 16 16 23 982.3

1541.52 11.23 3.24 185.08 117.85 18 29 47 541.5

1157.01 17.57 338.01 188.1• 112.90 20 22 50 157.0

101•.00 11,23 324.61 185.0• 117.85 21 3 $4 16.0

1029.15 4.24 321.39 180.85 123.92 20 5g 56 2g.1

DIFF[R[NTIAL CCRRECTION$

TDE -.1103 TRA -.4618 TC3 .335• BAU .0835

RDE -.4703 RRA .1033 RC3 -.13•4 FAU *12400

FDE -.6124 FRA -.2134 FC3-•.2231 D3P 652

• DE .4831 BRA .4?32 BC3 .3623 F•P 084

ORRIT DET[RNINATION ACCURACY

ST 13.5 $R 32,4 $| 18.3

CRT ,5138 CR8 -,9974 CDW -.9458

LAA 36,8 HSA ll.5 38A 2.7

ELI 33.2 EL2 11.2 ALF 78.31

ARRIVAL DATE OCT 20 19?1

EARTN TO NAR|

INC 1.3790 Vl 25.318

APO 229.88 V2 28,284

ETC 278.70 LVI -14.08

RAP 528.1D ECC 1,2838

INJ 2 LAT INJ 2 LONG

10.68 50.91

13.g2 34.80

17.59 12.14

21.72 340.78

25.49 313,71

21.72 302.13

17.59 301.08

CRBIT DETERMINATION ACCURACY

ST 13.3 8R 32.5 58 17.1

CRT .5097 CR8 ".9682 CST -*8500

L$A 37.3 NSA 11.3 $8A 2*7

ELI 33.3 EL2 11.2 ALF 7•.73

NID-COURRE EXECUTION AcCuRACY

8GT 791.9 5DR •78.3 SG5 453.S

RRT ".0941RRF .3030 RTF -.256?

SG8 1042.7 823 -,2146 _13 ,313•

$81 800,8 802 667.• THA 164.41

lg53



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE JUN 18 1571

NELIOCENTMIC CONIC

RL 151.97 LAL -.OO

_ 208.6? LAP -1.34

RC 96.988 GL -10.64

PLANETOCENTRIC CONIC

C3 16.943 VHL 4.116

LNCN AZNTH LNCH TIRE

50.00 12 36 31

60.00 13 56 16

TO.DO 15 41 52

80.00 18 1 51

86.15 20 5 56

100.00 20 44 42

110.00 20 41 19

FLIGHT TIME 1Z8.00 ARRIVAL DAY[ OCT !1 ll?l

D|RTANCE 3DS.)TO EARTH TO NARI

LOL |G4.28 VL 32.2?| GAL S.4? AZL i|.$S HCA 98,?| IRA 190,21 ECC .21404 IMC 1.3554 Vl 29.$11

LOP 2.93 VP 23.$09 GAP 10.69 kip 89.79 TAL 31.92 TAP 130.S3 RCA 147.92 APO 120.49 V2 29.264

GP -5.GS ZAL 44.80 TAP 139.49 ET$ 185.75 ZAE 175,38 ET( 2?3.82 ZAC 93.77 ETC 278.61 LVi -13.79

DLA "|8.52 RAL $13.53 RAD 6641.4 ?EL !|.704 PTH 6.74 VMP 4.440 DPA "21.01 RAP $2?.70 ECC 1.2181

L-I TIME INJ LAT IMJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2503.12 -?.55 GS.5S 170.27 137.12 13 19 14 1503.1 10.83 SO.TO

2290.96 -1.93 52,83 175.65 130.26 14 34 27 1291.D 14.05 34.67

1980.40 4.31 32.37 180.37 123.91 16 14 53 980.4 17.66 12.03

1542.06 11.21 3.27 184.53 11?.85 18 27 33 542.1 21.71 340.91

1142.46 17.65 33G.98 187.67 112.77 20 24 59 142.5 25.51 S12.65

1016.53 11.21 324.64 184.53 117.85 21 1 39 16.5 21.71 502.18

1027.22 4.31 321,29 180.37 123.91 20 58 25 27.2 17.66 300.95

DIFFERENTIAL CORRECTIONS

TOE -.1171TRA -.4646 TC5 .2995 BAD .0755

ROE -.4673 RRA .101! RE3 -.1546 FAU .13010

FOE -.6375 FRA -.2354 FC3-6.6474 SGP 651

BOG .4817 BRA .4756 BC3 .3533 FSP 754

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 792.5 9GR 681.8 SO3 480.1 ST 13.7 SR 32.6 SS 17.4

RRT -.0793 RRF .3204 RTF -.2069 CRT .5525 ORS -.9652 CST 0.6754

5GB 1045.3 623 -.2563 615 .2645 LSA 57.7 MSA 11.4 9SA 2.8

$G1 ?99.0 SO2 6?4.0 THA 166.12 EL/ 35.5 EL2 !1.5 ALF 75.70

LAUNCH DATE JUN 16 1971 FLIGHT TIE 150.00 ARRIVAL DATE OCT 24 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 208.85 LAP -1,3!

RC 98.929 GL -10.53

PLANETOCENTRIC CONIC

C3 16.654 VHL 4.06|

LNCH AZHTH LNCH TIHE

50.00 12 35 29

60.00 13 55 3

70.00 15 40 20

80.00 17 59 21

86.71 20 9 58

100.00 20 42 13

110.00 20 39 47

DISTANCE 309.477 EARTH TO MARS

LOL 264.22 VL 32.239 GAL 5.44 AZL 91.53 HCA 99.95 SMA 187.66 ECC .21176 INC 1.5519 Vl 29.316

LOP 4.18 VP 23.743 GAP 10.39 AZP 89.77 TAL 32.06 TAP 132.02 RCA 147.92 APO 227.40 V2 26.246

GP -5.82 ZAL 44.66 ZAP 137.75 ETS 186.53 ZA( 174.99 ETE 257.53 ZAC 93.68 ETC 278.51 LVI -15.50

DLA -28.45 RAL 316,35 RAD 6641.3 VEL 11.691 PTH 8.73 VHP 4.319 DPA -21,33 RAP 327,27

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT

2500.65 -7.43 66.45 169.89 157.15 13 17 8 1500.7 10.95

2288.92 -1.84 52.73 175.24 150.27 14 53 12 1288.9 14.12

1979.27 4.36 52.31 179.92 123.91 16 13 20 979.5 17.69

1543.98 1/,15 S.38 184,02 117.88 18 25 5 544.0 21.66

1123.19 17.72 535.60 187.22 112.64 20 28 41 125,2 25.51

1018.46 11.15 324,75 184.02 117.88 20 5g 11 18.5 21.66

1026.09 4.56 321.25 179.92 125.91 20 56 53 26.1 17.69

DIFFERENTIAL CORRECTIONS

TOE -.1236 TRA -.4674 TCS .2509 BAU .0680

ROE -.4842 RRA .0990 RC5 -.1740 FAU .15656

FOE -.6621 FRA -.2551 FC5-7.0897 BSP 636

BOG .4806 BRA .4777 BC5 .3054 FSP 786

HID-COURSE EXECUTION ACCURACY

SGT 795.1 SGR 685.5 SG3 5D7.6

RRT -.0625 RRF .3585 RTF -.1543

9GB 1048.3 623 -.2980 R13 .2088

$61 79?.5 SG2 680.4 THA 168.44

ECC 1.2741

INJ 2 LONG

50.67

34.$6

11.96

340.94

311.24

302.30

300.88

ORBIT DETERMINATION ACCURACY

ST 14.2 96 32.7 68 !?.8

CRT .5533 CRS -.9642 CST -.694&

LSA 38.0 HSA 1t.6 SSA 2.8

ELI 53.7 EL2 11.4 ALF 74.71

LAUNCH DATE JUN 16 1971 FLIGHT TIM( 132.00 ARRIVAL DATE OCT 26 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.DO

RP 209.04 LAP -|.20

RC 100.899 GL -10,42

PLANETOCENTMIC CONIC

C3 16.580 VHL 4.04?

LNCN AZHTH LNCH TIN[

90.00 12 34 27

90.00 13 55 51

70.00 15 39 46

80.00 17 56 55

87.57 20 16 30

100.00 20 39 30

llO.OD 20 38 12

DISTANCE 313.596 EARTH TO MARS

LOL 254.22 VL 32.210 GAL 5.42 AZL 91.31HCA 101.20 SMA 187.17 ECC .20g65 INC !.3081 vt 29.319

LOP 5,42 VP 23.S79 GAP 10.09 AZP 89.75 TAL 32.18 TAP 133.58 RCA 147.93 APO 226.41 v2 29.221

GP -3.99 ZAL 44.53 TAP 135.98 ETS 186.31ZAE 174.24 ETE 243.92 ZAC 93.58 £TC 278.41LVl -13.21

DLA -28.59 RAL 313.21 MAD $641.2 ?EL 11.680 PTH 6,72 VHP 4.204 DPA -21.67 RAP 326.81ECC 1.2999

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2498.67 -7.33 S$.36 169.54 137.14 13 16 5 1498.7 11.05 50.59

2287.46 -1.77 52.66 174.88 130.27 14 31 58 I287.5 14.18 34.49

1978.81 4.37 32.29 179.51 123.91 16 II 43 970.9 17.71 11.94

1547.17 11.05 3.57 183.54 117.92 18 22 25 547.2 21.58 341.14

1096.30 17.77 633.65 186.80 !12.49 20 34 47 98.3 25.50 309.2?

1021.64 11.05 324.93 183.54 117.92 20 55 32 21.6 21.58 302.51

1025.73 4,37 321.21 179.51 123.91 20 55 18 25.7 17.7I 300.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$6T 794.8 8GR 689.4 $83 336.2 8T 14.6 SR 52.T IS 16.t

RRT -.0453 RRF .36YT RTF -._._09 CRY .SY22 Ci6 -.9655 CIT -.713|

$68 10|2.1R23 -,3383 RI3 .143D LBA 38.3 MIA 11.7 88A 2.9

SOt ?97.0 SO2 RES.I THA IT1.55 ELI 33.9 EL2 It.5 ALF 73.75

DIFFERENTIAL CORRECTIONI

TDE -.1288 TRA -.4S97 TC3 .2024 lAD ,D|13

RDE -.4611 IRA o0989 RC3 -.1947 FAU *14lR9

FOE °.8880 FRA -°2?$3 rC3-?,SSt4 |iF OIl

ROE .47S0 ERA .4791 |C3 .2908 FiR 639

LAUNCH DATE JUN 1G t8?I FLIGHT TIME 134.00 ARRIVAL DATE OCT 29 1971

HELIOCENTRIC CONIC

RL 161,97 LAL -.DO LOL 2S4.22 VL

RP 209.24 LAP -1.25 LOP 6,SS VP

RC 102.891 EL "lO.SO GP "9.17 ZAL

FLANETOCENTMIC CONIC

¢3 16.121 VHL 4.015

LNCH AZNTN LNCH TIN[

50.00 12 33 29

60,GO 15 52 59

70.00 15 3Y 8

60.00 17 33 45

89.58 20 32 56

100.00 20 56 $7

11D.00 20 36 34

DIFFERENTIAL CORRECTI(_3

TOE -.1362 TRA -.4721TC3 .1492 BAU .0598

ROE -.4590 RRA .0949 RC3 -.2166 FAU .14955

FOE -.7156 FRA ".2959 FC3-6.0316 BSP 583

BDE .4778 BRA .4819 BE3 .2624 FSP 892

DIITANCE 317.728 EARTH TO MARl

32,194 GAL $.39 AZL 91.29 HCA 102.44 |HA Ill, T| ECC .20771 INC 1.2842 VI 21.319

23.818 GAP 9.81 AZP 89.72 TAL 32.27 TAP 134,71 RCA 147,94 APO 223,50 V2 26.198

44,44 TAP 134,19 ET8 185.09 ZAE 173,22 ETE 233,43 ZAC 93,49 ETC 276.29 LVI -12.90

DLA -28.28 RkL 513.09 RAD 6641.1 V[L 11.669 PTH 4,71 VHP 4.096 DPA -22.02 RAP 326.31

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

2497.18 -?,26 $6,30 169,23 137.15 13 15 6 1497.2 11.12

2288,58 -1,73 52.62 174.52 130.27 14 30 45 1286.6 14.22

1979.25 4.39 32,31 179.12 123.gi IS 10 7 979,3 17.69

1551.51 10.91 3.81 103.D9 117.97 18 lg 96 551.5 21.48

1037.82 1?,81 329,39 186.42 112,34 20 50 15 37.8 25.4T

1025.98 10,91 325,18 183.08 117.g7 20 53 43 26.0 21.48

1026.10 4.55 321.23 I?g.12 123,gl 20 53 40 26.1 17,69

MiO-COURSE EXECUTION ACCURACY

SGT ?98.2 SGR S93,5 583 585,7

RRT -.0203 RRF .3??3 RTF -.0588

SGB 1057,4 R23 ".3735 R15 .0623

SG1 798,8 SG2 692.9 THA 175.86

ECC 1.2853

INJ 2 LONG

50.52

34.44

11.96

341.42

304.98

302.79

300.89

ORBIT DETERMINATION ACCURACY

ST 15.0 $R 32.8 SS 19,9

CRT .5907 CR$ -*9624 CGT -.7314

LSA 38.? MSA !!.S SSA 2,9

ELI 54.1 EL2 11.? ALF ?2.?6

1g54



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH DATE dUl4 II II71

NELIO(ENTRIC CONIC

RL Ill.IT LAL ".O0

IP R09.44 LAP "l.I!

RC 104.91_ 6L "|O.ll

PLANETOCENTII¢ CONIC

C3 IS.ITS VHL 3.t84

LNCH AZNTM LKH TIME

50.00 12 31 33

80.00 13 Sl 2I

70.00 1S 38 28

80.00 17 SO 48

90.00 20 14 SS

100.00 20 33 34

110.00 20 34 54

FLIGRT TIN( l|i,O0 ARRIVAL DATE OCT 30 IlTI

D|ITANC[ 3E|,II5 EARTH TO NAIl

L_. Ill.It VL ll,ll0 GAL S.35 AZL 9|,E$ NCA 10|,IT IHA |ll.3l ECC .|0lie IHC t,EIO| Yl II,lll

LQP Y.SO VP 23.SSD GAP I,S3 AZP 89,70 TAL 3E,33 TAP 136.01 ICA |47,9§ APO 124,ll VE 21o174

GP -I.3l ZAL 44.37 ZAP 132.30 ITS tl$.OD ZAE |71,09 ETE 2El.DO ZAC 93.39 [TC 271.17 LVi -II.l?

DLA -ll,ll IAL ||],DD RAD 6640.9 ¥[L ||.858 PTH D.TO VHP 3.993 DPA -22.39

L-I TIME |NJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

2498.09 -T.EO 04.25 |S8.95 13?.|D 13 |4 lO 1496.1

2281.19 -l.?E 52.60 174.20 |30.27 14 29 34 1286.2

1910.34 4.32 38,37 178.76 123,9| |6 S 28 980.3

IS58.88 |0.?4 4.|2 |62.D4 l|8,O3 |8 |D 39 556.9

1091.74 |6.07 332.56 |85.29 1|5.58 20 33 ? 9|,?

1031.31 10.74 325.49 182.64 118.03 20 50 46 31.3

102T.15 4.32 32|.29 |78.76 123.91 20 52 2 27.2

RAP 325,71 [CC 1.2813

INJ 2 LAT INJ 2 LONG

I1.17 10.47

14,23 34,43

17.88 12,03

2|.34 341.?D

24,42 308.84

21.34 303.13

17.DD 300.94

DIFFERENTIAL C_RECTION8

TOE -.142D TRA -.4T4D T¢3 .0812 8AU .DS42

RDE -.4540 RRA .ogso IC3 -.2391 FAD .15636

FOE -.7384 FRA -.3157 FC3-8.5268 BlP 557

DOE .478T DRA .4831 lC3 .2553 FSP 945

MID-CCURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

IGT 804.4 6GR GgD,D SG3 595,9 IT 15.5 SI 32.8 IS 18.0 _

RRT ._61 RRF .3976 RTF .025| CRT .6005 CflD -.9816 CST -.TABb

SGB 1065.0 R23 .3969 R13 .0328 LSA 39.0 NSA ll.g 8SA 3.U

SGI 804.5 8G2 197.9 THA |.23 ELI 34.3 EL2 ll.I ALP 71.72

LAUNCH OAT[ JUN 18 19?1 PLIGHT T|HE 138.00 ARRIVAL DATE NOV S 1971

HELIOCENTNIC CONIC

RL 151.9T LAL -.GO LOL 2i4.22 VL

RP 209.89 LAP -1.19 LOP 9.13 VP

RC 10S.958 GL -lO.OS 9P -6.53 ZAL

PLANETOCENTRIC ((_]C

C3 15.641VHL 3.955

LNCH AZNTH LNCH TIME

30.00 12 31 41

60.00 13 $0 18

70.00 1S 33 46

80.00 17 47 33

90.00 20 4 44

100.00 20 30 25

110.00 ZO S$ 12

DIFFERENTIAL CQRRECTiON8

TOE -.1499 TNA -.4779 TC3 .O21l |AU ,DS54

R0£ -.4515 RRA .0911 NC3 ".2D38 FAU .16320

FOE -.T022 FRA -.3350 FC3-i.037D BSP 543

DOE .4759 iRA .4865 8C3 .2647 FSP 1002

DISTANCE 326.013 EARTH TO MARS

32.138 GAL 5.33 AZL 91.24 HCA 104.91 8MA 185.95 [CC .20427 INC 1.2359 Vl 29.318

23.502 GAP 9.26 AZP 8g.66 TAL 32.37 TAP 137.28 RCA 147.97 APO 223.94 V2 26.150

44.33 ZAP 130.51 [T6 185,63 ZAE 170.62 ETE 219.68 ZAC 93.30 ETC 278.01 LVl -12.24

OLA -2D.O0 RAL 312.95 RAD $640.8 VEL 11.646 PTH 6.69 VHP 3.896 DPA -22.77

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH ]NJ TIME PO CST TIM

2495.41 "T.|? 66.23 168.70 137.16 13 |3 16 1495.5

2285.32 -1.72 52.61 173.92 130.27 14 28 24 1286.3

1982.08 4.25 32.46 178.43 123.92 16 6 48 982.1

1583.18 10.34 4.46 182.24 118.10 18 13 36 563.2

ll2D.T? IS.27 334.32 184.62 114.09 20 23 24 120.8

1087.IS 10.54 325.85 182.24 118.10 20 47 42 37.7

1028.00 4.25 321.38 178.43 123.92 20 SO 21 28.9

NID'COQRS£ EXECUTION ACCURACY

SGT 814.3 8GR 702.7 8G3 626.8

RRT .0370 RRF .4162 RTF .0930

SG8 1075.6 R23 .4030 R13 .1362

SG1 8|5.9 802 700,8 THA 7.02

RAP 325.21 [CC 1.2574

INJ 2 LAT INJ 2 LONG

11.21 50.45

14.23 34.48

17.60 12.13

21.19 342.19

21.90 S10.61

21.19 $03.53

17.60 301.04

ORBIT DETERMINATION ACCURACY

8T 16.0 8R 32.8 i8 19.1

CRT .6262 CRS -.9608 CST -.?650

LSA 39.5 NSA 12.0 S$A 3.0

ELI 34.5 EL2 11.9 ALF 70.81

LAUNCH DAT£ JUN 16 1971 FLIGHT TIM( 140.00 ARRIVAL DATE NOV 3 1971

HELIOCENTRIC C(_IIC

RL t51.g7 LAL -.00

RP 201.47 LAP -l.ll

RC I09.024 GL -9.92

PLANETOCENTIIC CONIC

C3 15.418 VHL 3.927

LNCH AZNTH LNCH TiME

50.00 12 IO 51

60.00 13 49 S

?O.O0 IS 32 2

SO.O0 IT 44 II

90.00 II II 24

100.00 20 27 10

IlO,OO 20 31 2A

DIFFERENTIAL C_qRECTIONI

TOE -.II/I TtA -.481Y TC3 -.OI2S IAU .0605

ROE -.4481 iRA .8193 RCS -.EllO FAU .17021

FOE ".1843 FRA -.3S21 Fc3-g.$ST4 DiP 544

|DE .4?50 IRA .4Agl IC3 .293? FSP 1058

DISTANCE 330.168 EARTH TO MARS

LOL 264.22 VL 32.118 GAL 5,30 AZL 91.21 HCA 106.14 SNA 185.65 [CC .202?S INC 1.2114 Vl 29.319

LOP 10.38 VP 23.447 GAP 9.00 kip 89.66 TAL 32.30 TAP 138.52 RCA 147.99 APO 223.26 V2 26.124

rip -S.?2 ZAL 44.32 ZAP 128.63 ITS IS5.40 ZAE 169.14 IT[ 215.13 ZAC 93.20 ETC 277.91 LVi -11.89

DLA -27.92 IAL 312.92 RAD 6640.7 VEL 11,638 PTfl 6.68 VHP 3.804 DPA -23.16 RAP 124.62 ECC 1.2537

L-I TIN| INJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2495.24 -7.16 16.22 168.48 137.16 13 12 26 1495.2 11.22 50.44

2281.95 -l.Tt 52,64 173.68 130.27 14 27 16 1287.0 14.20 34.46

1984.41 4.16 32.58 178.13 123.93 16 t ? 984.4 17.52 12.21

1570.32 10.31 4.88 181.86 !18.18 18 10 29 570,3 21.01 342.62

1144.29 14.$1 335.71 184.04 114.48 20 15 28 144.1 23.46 312.19

1044.79 I0.31 326.25 181.86 118.18 20 44 34 44.1 21.01 303.99

1011.23 4.16 321.50 178.13 121.93 20 48 40 11,2 17.52 lot.18

MID-COURSE EXECUTION ACCURACY OABIT DETERMINATION ACCURACY

$GT 821.1SGR 707.7 SG3 157.9 ST 16.6 SR 32.8 SA 19.4

NIT ,0723 RRF .4390 RTF ._v4l CRT .6438 CRS -.9101 (IT -,TOOl

SGB 1090.1 R23 .5920 RI3 .2501 L$A 3g.S MSA 12.1 IDA 3.1

801 034.6 IG2 701.2 THA 12.22 ELl 34.7 EL2 12.0 ALF 69.41

LAUNCH DATE JUN II lg?l PLIGHT TIME 142.00 ARRIVAL DATE NOV I 1971

MELIO(ENTIIC CONIC

IL Ill.g7 LAL -.OO LOL 254.22 VL

RP 210.10 LAP -1.13 LOP 11.59 VP

RC 111.121 6L -g.?l GP -I.9l ZAL

PLANET_ENTIIC CONIC

¢3 15.204 VNL 3.899

LNCH AZNTM LNCH TIME

SO.DO IR 30 4

80.00 13 40 2

?0.00 15 SO 17

80.00 17 40 5i

90.00 II 49 1

100.00 20 23 50

110.00 20 29 43

DIFFERENTIAL CORRECTIONS

TDE -.1058 TRA -.4860 TC3 ".133g BAU .06g6

RDE -.4445 RRA ,08?? RC3 -.3151 FAU .1?713

FDE -.8040 IrRA ".3684 FC-10.0860 BSP 568

BD[ .4T41 iRA .4138 BC3 .3424 FSP 111D

DISTANCE 354.331 EARTH TO HAtS

38.101 GAL 5,21 AZL 81.18 HCA 107.37 INA liD.33 ECC .20135 IMC 1.1116 Vl 29.311

83.394 GAP 1,74 AZP sg.6t TAL 32.37 TAP 139.74 RCA 148.02 APO 222.65 V2 21.Oil

44.33 ZAP 126.73 IT8 IS5.18 ZAE 167,57 ET[ 211.54 ZAC 93,11 ETC 277.T? LVI -II.$3

DLA -27.78 IAL 318,9! RAD 6640.6 VEL |1.$30 PTN 6.6? VHP 3.?11 DPA -23.55

L-I TIME |NJ LAT ]NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM

2415.42 -7,17 16,22 168.2g 137.16 13 |! 40 1495.4

2210,OI -1,80 52.69 175.44 150,27 14 26 lO 1288,1

1187.31 4.05 32,74 177.86 123.g4 16 3 24 g87.4

1t?1.21 10.05 5.33 161.50 118.26 18 7 16 578.2

1105,29 |4,02 336.g8 183.53 114.81 20 8 26 16t.3

1012.61 10,05 326,70 181.50 118.26 20 41 23 52.?

1034.18 4.05 321.86 177.86 123.gA 20 46 57 14.2

MID-COURSE EXECUTION ACCURACY

$GT 84g.s SGR 712.9 SG3 68g.2

RRT .1110 RRF .4898 RTF .2366

8GB 1109.0 R23 .3707 R13 ,3300

SGI 560.9 SG2 6gg.2 THA 16.11

RAP 324.00 ECC I.ElO!

INJ 2 LAT INJ 2 LON6

11.21 50.44

14.16 34.12

17.42 12,43

20.S1 341.12

23.0t 313.60

20.S! 304.4R

17.42 301.3t

ORBIT OETERMINATION ACCURACY

ST 1?.2 SR 32.? SS 19.9

CRT ,6608 CRS ".9595 CIT -.?956

LSA 39,9 NSA 12.2 SSA 3.1

ELI 34,9 EL2 12.1ALF 68.13

1988



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUMCH DATE JUN 18 1811

HELIOCENTRIC CONIC

RL 151.97 LAL ",00

RP 210.33 LAF -t.10

RC 113,238 GL -9.83

PLAN[TOCENYR1C CONIC

C3 14.gg9 VHL 3.873

LNCH AZHTN LNCH TIME

5O.OO 12 29 20

60.00 13 48 55

?0.00 15 28 30

80.00 17 37 35

90.00 lg 42 13

100.00 20 20 27

110.00 20 27 36

FLIGHT TIME" 144.00 ARRIVAL DATE NOV I 1111

DISTANCE 3$i,SOt EARTH TO MARl

LOL 2R4.2l VL 32,Oil GAL S,83 AZL 91.16 MCA 1DI.60 8MA 115.07 (CC .8D007 INC !.1416 Vl 29.318

LOP 18.82 VP 83.348 GAP 8.49 AZP 89.83 TAL 32.33 TAP 140,92 RCA 148,05 APO 222.10 V2 88.071

GP -7.10 ZAL 44.37 ZAP 124.81 ETS 184.88 ZAE taR.g2 ETE ZOR.R5 SAC 93o01 ETC 27?.63 LVI -11.16

DLA -27.82 RAL 312.04 RAD R640.5 VEL 11.S81 PTH 6.66 VHP $,838 OPA -83.90 RAP 323.34 ECC 1.241l

L-I TIME IMJ LAT |NJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ Z LONG

2495.99 -7,80 66.25 188.13 137,16 13 10 56 1498,0 11o18 S0,47

2289.61 -|.87 58.77 173.24 130.86 14 25 4 1289.8 14,09 34.60

18go.8g 3,92 38.92 177,61 123.96 16 1 41 990.9 17.30 12.84

1588.77 g.78 5.82 181.18 118.35 18 4 2 586.8 20.$9 343.68

1184.85 13.46 338,14 183.07 115.11 20 I 58 184.9 22.66 314.90

1061.24 9.78 327.18 181.18 118.35 20 3e e 61.2 20.39 305.03

1037,71 3.92 321.84 177.61 123.96 20 45 14 37.7 17.30 301.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 876.0 SGR 716.6 363 721.0 RT 17.8 RR 32.7 SS 19.7

RRT .1328 RRF .4809 RTF .3087 CRT ,6771 CR3 -.9588 CAT -.8098

3GB 1133.0 R23 .3457 R13 .4104 LRA 40.2 HSA 12.3 8SA 3.1

801 894.5 302 6g3.5 THA 18.73 ELI 35.2 EL2 12.2 ALF 66.79

DIFFERENTIAL CCJ_RECTION8

TOE -.1745 TRA -.4906 TC3 -.2227 BAU .0819

RDE -.4408 RRA .0862 RC3 ".3423 FAU ,18412

FOE -.8220 FRA -.3827 FC-10.6272 BSP 618

8DE .4741 BRA .4981 BC3 .4084 FSP 1173

LAUNCH DATE JUN 16 1971 FLIGHT TINS 146.00 ARRIVAL DATE NOV 9 1971

HELIOCENTRIC CC_IIC

RL 151.97 LAL -.DO

RP 210.57 LAP -1.07

RC 115.380 GL -9.48

PLANETOCENTRIC CONIC

C3 14.803 VHL 3.847

LNCH AZMTH LNCH T]H[

50.00 12 28 37

60.00 13 45 49

70.00 15 26 41

50.00 17 34 10

90.00 19 35 52

100.00 20 17 2

110.00 20 23 8

DISTANCE 342.677 EARTH TO MARS

LOL 264.22 VL 32.071 GAL S.19 AZL 91.14 HCA 109.82 8MA 184.84 ECC .19889 INC 1.1362 Vl 29.316

LOP 14.04 VP 23.892 GAP 8.25 AZP 8g.81 TAL 32.27 TAP 142,08 RCA 148.08 APO 221.61 V2 26.044

GP -7.29 ZAL 44.44 ZAP 122.86 ETA 184.67 ZAE 164.22 [TE 206.26 ZAC 92.91 ETC 277.47 LVl -SD.Ye

DLA -27.45 RAL 312.99 RAD 6640.4 VEL 11.613 PTH 6.63 VHP 3.563 DPA -24.38 RAP $22.66 ECC 1.2438

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2496.93 -7.24 66.29 168.00 137.15 13 10 14 1496.9 11.13 30.81

2291.61 -1.96 52.86 173.06 130.26 14 24 O 1291.6 14.01 34.70

1994.96 3.76 33.14 177.39 123.97 15 59 56 995.0 17.16 12.87

1595.90 9,48 6.33 I80.87 118.45 18 0 46 59S,9 20.35 344.24

1203.44 12.92 339.24 182.65 115.38 19 35 55 203.4 22.28 316.12

1070.38 9.48 327,70 180.87 118.45 20 34 52 70.4 20.35 303.61

1041.78 3.76 322.05 177.39 123.97 20 43 30 41.6 17.16 301.79

DIFFERENTIAL CORRECTIC_S

TDE -.1755 TRA -.48T7 TC3 -.2969 BAU .0945

ROE -.4384 RRA .0834 RC3 -.3740 FAU .19231

FOE -.8974 FRA -.4242 FC-11.2472 DRP 717

ODE .4721BRA .4947 8C3 .4775 FSP 1188

LAUNCH DATE JUN 18 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 888.8 SGR 727.1 SG3 758.5 ST 17.9 SR 32.7 SS 20.3

RRT .1883 RRF .5068 RTF .3712 CRT .6830 CR8 -.9560 CST -.8181

SGB 1148.3 R23 .3203 R13 .4828 L_A 40.7 MSA 12.2 SSA 3.2

SGI 913.3 SG2 693.4 THA 21.48 ELI 35.3 EL2 12.1 ALF 66.54

FLIGHT TIME 148.00 ARRIVAL DATE NOV 11 1971

HELIOCENTRIC CCNIC

RL 151.97 LAL -,08

RP 210.82 LAP -1.04

RC 117.545 GL -9.32

PLANETOC[NTRIC CONIC

C3 14.613 VHL 3.823

LNCH AZHTH LNCH TIME

50.00 12 27 3R

90.00 13 44 44

70.00 15 24 53

80.00 17 30 43

90.00 19 29 50

100.00 20 13 35

I10.00 20 24 lS

DISTANCE 346.857 EARTH TO MARS

LOL 284.2_ VL 32,059 GAL 5.16 AZL 91.11 HCA 111.04 SMA 184.63 [CC .19702 INC 1.1106 Vl 29.818

LOP 15.28 VP 23,244 GAP 8,01 AZP 89.60 TAL 32.17 TAP 143.21 RCA 148.12 APO 221.17 V2 28.018

9P -7.49 ZAL 44,33 ZAP 120.90 (TS 184.42 2A[ 162.46 [T[ 204.2? ZAC 92.82 ETC 2?7.31 LVI -10.39

DLA -27.28 RAL 313.07 RAD 6640.3 VEL 11.805 PTH 8.85 VHP 3.493 DPA -24.80 RAP 32t.93 ECC 1.2405

L-| TIME INJ LAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2494.23 -7.31 R8.34 167.60 137.15 13 9 37 1496.2 11.07 50.57

2294.04 -2.06 32.98 172,92 130.28 14 22 58 1294.0 13.90 34.83

1999.5R 3.59 33.38 177.20 123.g9 15 58 12 g99.6 17.01 13.14

1805.65 9.18 8.88 180,80 118.54 17 57 29 605.7 20.10 344.85

1221.54 12.39 340.31 182.28 115.63 19 30 II 221.5 21.90 317.31

1080.12 9.18 320.25 180.60 118.54 20 31 35 80.1 20.10 306.22

1046.40 3.39 322.30 177,20 123.99 20 41 46 45,4 17.01 302.03

DIFFERENTIAL CCRRECT|O_I

TDE -.IgOY TRA *,ARR3 TC3 -.417R |AU ,1129

ROE -.4333 RRA .0831 RC3 -,4002 FAU .19812

rOE -.SSSR FRA -.4123 FC-11.?376 RiP 780

ROE .4?34 ERA .50R! 8C3 .5781 FSP 127R

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

RL lit.iT LAL -*OO

RP |11.07 LAP -l.O0

RC 118.734 GL -9,18

PLANETO¢ENTRIC CONIC

C3 14.430 VHL 3,799

MID-COUR3E EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

SGT 844.5 36R 131,5 863 ?8S.R 8T 18.1 8R 32.9 58 20.1

RRT .8392 RRF *$|40 RTF ._.43 CRT .YOSI CRS -.SIll ¢i_ -,S3RI

38| 1194.7 R23 .2972 R13 ,3424 LRA 40.8 HSA 12,4 8SA 3.E

381 878,2 862 RR$.8 THA 21.39 ELI 33.8 EL2 12.4 ALF R4,23

FLIGHT TIME 150.00 ARRIVAL DATE NOV 13 1971

DISTANCE 351.042 EARTH TO MARl

LOL 284.22 VL 38.049 8AL 5.18 AZL 91.08 flCA 112.2R 8MA 184,47 [CC .19R84 INC 1.0845 Vl RR.SI8

LOP IR,48 VP 83.197 GAP T.TR kZP 8g,5i TAL 32,08 TAP 144.38 RCA 148.16 APO 220,75 V2 29.9R8

GP -?.R8 ZAL 44.R4 ZAP 118.93 ET3 184.1R ZAE liD.68 ETE 208,37 ZAC 92.72 (TC 277.15 LVl -9,99

DLA -2?,08 RAL 313.18 RAD 6640,3 VEL !1.597 PTH 6,64 VHP 3.42R OPA *25.22 RAP 321.23

LNCN AZMTH

50.00

RO.O0

?O,O0

$0.00

90.00

100.0D

110.00

OIFFERENTIAL

ECC 1.8575

LNCN TIN( L'I TIM( IMJ LAT INJ LONG INJ RT A8C |NJ AZNTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

12 2? 22 2499.S0 -?,39 66.41 167,82 137,14 13 g 2 1499.9 10.99 50,84

lS 43 41 2296.8R -8,19 33,11 172.8| 130.25 14 21 38 1296.9 13.76 34,9?

19 23 3 2004,70 3,39 33.65 17?,03 124.D| 15 58 28 1004.7 16.83 13.43

17 27 15 1613.89 R.03 7.46 180,35 118.64 17 94 11 $19.9 19.83 348.49

19 24 4 1239.20 11.0R 341.34 181.94 115.86 lg 44 43 239.2 21.91 318.48

20 10 ? IDg0.36 8,83 328,83 180,35 118.84 20 28 18 90.4 19.83 306.$6

20 22 29 1051.92 3.3g 322.56 177.03 124.01 20 40 1 51.9 16.$3 302.85

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 997.g SGR ?3?.3 SG3 R14.8 8T 20.0 SR 32.4 85 lg.R

RRT .2890 RRF .5432 RTF .5079 CRT .7207 CRS -.g968 CRT -.A438

SGD 1240,7 R23 .2786 R13 ,5g50 LSA 41.0 MSA 12.9 $$A 3.3

801 1038.3 SG2 679.2 THA 21.42 ELI 36*D EL2 12.S ALF 62,48

TDE -.2023 TRA -.5071 TC3 -,$348 |AU .1322

RD[ -.42A? RRA .0824 RC$ -.4287 FAU .20436

FDE -.$6t3 FRA -.4108 FC-12.2610 BSP 894

8DE .4740 8RA .5138 BC3 ,6892 FRP 1343

1956



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 11 1671

N[LIO¢[NTRIC COMIC

RL 151.87 LAL ".DO

RP 211.33 LAP -.87

Re 121.945 GL "i.ii

PLANETOCENTRIC CONIC

¢3 14,252 VHL 3.778

LNCH AZMTH LNCH TIME

50.00 12 26 47

60,00 13 42 38

70.00 15 21 12

80.00 17 23 47

90.00 19 18 32

100.00 20 6 39

110.00 20 20 32

FLIGRT TIME lS2.OO ARRIVAL DATE NOV 1l IRYI

DISTANCE 358,832 EARTN TO MARl

LOL li4.|l VL 32.D40 6AL 5,DS AZL 61.D6 HCA 113.47 6NA 184.32 [CC ,lill| INC l.OSll VI ll.51l

LO_ 17.?0 VP 23,1SI GAP 7.56 AZP 89.56 TAL 31.93 TAP 145.40 RCA 148.21 APO 220.44 V2 25.957

6P "T,S8 ZAL 44,78 2AP 116.94 [TI 163.69 ZA[ IS6,82 2TE 201,10 ZAC 92.62 EYC 276.98 LVl "6.58

OLA -26.85 RAL 313o31 RAD 6640.2 VEL ll.SSg PTH 6.63 VHP 3.368 DPA -25.65 RAP 320.48 ECC 1.2346

L-i TIME INJ LAT INJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2501,g1 -7.49 66.50 leT.T? 137.12 13 8 28 1501.8 10.89 50.75

2300,18 -2,33 53.2? 172.?1 130.24 14 20 58 1300.2 13.65 35.14

2D10,32 3.18 33.84 176.88 124.02 15 54 43 1010,3 16.64 13.75

1626.60 8.48 8.06 180.13 116.74 17 80 54 626.6 19.55 346.16

1256.$6 11.35 342.35 181.64 116.08 19 39 29 256.6 21.13 319.59

1101.07 8.46 329.43 180.13 116.74 20 25 0 101.1 19.SS 307.S8

1057.13 3.18 322.86 176.28 124.92 20 38 16 57.1 16.64 302.67

DIFFEREHTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2125 TRA -.S138 TC3 ",6851 6AU .1524 SOT 1054.6 SGR 743.9 8G3 844,T 8T 20.8 8R 32,3 88 19.8

RDE -.4241 RRA .OSIS RC3 -,48R7 PAU .21Q67 RRT .3284 RRP .563D RTP .5640 CRT .7336 CR8 *.RSGI CRT -.8S32

FOE -.8654 FRA -.4125 PC-12.?969 BRP 1022 SO8 1290.7 223 .2581 R13 .6414 LSA 41.2 NSA 12.6 66A 3.3

DOE .4743 DRA .5202 BC3 .7997 PSP 1401 SOl 1101.4 662 672.8 THA 21.33 ELI 36.3 EL2 12.6 ALP 60.83

LAUNCH DATE JUN tG 1971 PLIGHT TIE 134,00 ARRIVAL DATE NOV 17 1971

HELIOCENTRIC CONIC DISTANCE 359.425 EARTH TO MAR8

RL 151.97 LAL -.DO LOL 264.22 VL 32.032 GAL 5.04 AZL 91.03 HCA 114.69 6MA 184.20 ECC .19513 INC 1.0312 VI 29.316

RP 211.60 LAP -.94 LOP 18.91 VP 23o107 GAP 7.34 AZP 89.57 TAL 31.77 TAP 146.46 RCA 148.26 APO 220.14 V2 25.920

RC 124.177 GL -8.80 GP -8.08 ZAL 44.94 ZAP 114,95 [TS 183.62 ZAE 156.95 ETE 199.80 ZAC 92.52 ETC 276.81 LVl -9.17

PLANETOCENTRIC CONIC

C3 14.081 VHL 3.752 DLA "26.63 RAL 313.46 RAD 664C.1 VEL 11.562 PTM 6.63 VHP 3.313 DPA -26.08 RAP 319.73 ECC !.2317

LNCH AZHTH LNCN TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.O0 12 26 14 2504.27 -7.61 66.60 167.74 137.11 13 7 58 1504.3 10.77 50.88

60.00 13 41 36 2303.81 -2.49 53.45 172.64 130.24 14 20 O 1303.8 13.49 35.32

70.00 15 19 21 2016.41 2.94 34.26 176.76 124.04 15 32 57 1016.4 16.43 14,tO

80.00 17 20 19 1637.73 8.12 8.69 179.93 118,83 17 47 37 637.7 19.25 346.05

90.00 19 13 12 1273.73 10.83 343.35 181.37 116.28 19 34 26 273.7 20.74 320.70

100.00 20 3 11 1112.21 8.12 330.06 179.93 118.63 20 21 43 112.2 19.25 308.22

110.00 20 18 47 1063,23 2.94 323.18 176.76 124.04 20 36 30 63.2 16.43 303.02

DIFFERENTIAL CORRECTIONS MID-COURSE £XECUTION ACCURACY

TOE -.2225 TRA -.5204 TC3 -.7825 6AU .1736 SGT 1118.3 SGR 751.0 803 874.4

ROE -.4194 RRA .0806 RC3 -.4896 FAU .21690 RRT ,3703 RRF .3828 RTP .6147

FDE -.6690 FRA -.4137 FC-13.3356 DiP 1164 SOB 1347.1 223 .2417 213 .6824

8DE .4748 ERA .5266 BC3 .9231 PSP 1453 SO1 1170.7 8G2 666.4 THA 21,09

LAUNCH DATE JUN 16 1971 PLIGHT TIME 156.00

HELIOCENTRIC CONIC DISTANCE 363.621

RL 151.97 LAL -,DO LOL 264.22 VL 32,025 GAL 4.99 AZL 91.00 HCA 115.89 IMA

RP 211.87 LAP -.90 LOP 20.12 VP 23.063 GAP 7.12 kip 89.56 TAL 31.59 TAP

RC 126.431 GL -8.62 GP -8.28 ZAL 45.13 ZAP 112.98 [TS 183.34 ZAE 153.05 [TE

PLANETOCENTRIC CONIC

C3 13.915 VHL 3.730 DLA -26.39 RAL 313.83 RAD 6640.0 VEL 11,575 PTN 6.62 VHP

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

50.00 12 25 43 2506.97 -7.75 66.72 167.74 137.09 13 7 30

GO.O0 13 40 35 2307.87 -2.67 58.64 172,60 130.23 14 19 2

70.00 15 17 28 2022.97 2.69 34.60 176.66 124.06 15 51 !1

80.00 17 |6 52 1649.29 ?,74 9.33 179.78 1|8.95 17 44 21

9O.O0 19 8 1 1290.78 10.31 344.34 181,13 116.40 19 26 32

100.00 19 59 43 1123.76 7.74 330.70 179.76 118.93 20 18 27

110.00 20 16 55 1069.78 2.69 323.52 176.66 124.06 20 34 45

DIFFERENT 1AL CCRRECTiON8 MID-COURSE EXECUTION ACCURACY

TD[ -.2324 TRA -.5269 TC3 -.9|67 BAD .|98| SOT IJ88.1 $E_ 758,8 SO3 903.0

ROE ".4145 IRA °0799 RC3 "°5208 FAU .22278 RRT .4088 RRF .6021 RTF °_J62

FDE -.6694 FRA -.4108 FC-13.8818 66P 1323 368 1409.5 223 .2273 R13 .7179

60E .4752 8RA °5830 DC3 1.0544 FSP 1506 861 1245.5 8G2 659.9 THA 20.72

LAUNCH OAT[ JUN 16 1971 FLIGHT TIME 158.00

HELIOCENTRIC CONIC DISTANCE 367.821

RL 151.97 LAL -.00 LOL 254.22 VL 32.021 6AL 4.98 AZL 90.98 HCA tIT.tO 3NA

NP 212.14 LAP -.87 LOP 21.33 VP 23.020 GAP 6.91 kip 89.56 TAL 31.39 TAP

RC 128.706 GL "8.48

PLANETOCENTRIC CONIC

C3 13.753 VHL 3.709

LNCH AZMTN LNCH TIME

50.00 12 25 14

GO.DO 13 39 34

70.00 15 15 35

80.00 17 13 24

90.00 19 3 0

lDO.OO 19 56 16

110.00 20 15 2

GP -6.46 ZAL 45.34 ZAP 110.95 ET3 183.05 ZAE 153.13 ETE

DLA "26.14 RAL 313.83 RAD 6639.9 VEL 11.560 PTH 6.61VHP 3.215 DPA "26.93

L-I TIME INJ LAT INJ LONG INJ RT ARC IRJ AZMTH INJ TIME PO CIT TIM

2510.00 -7.90 66.85 167.76 137.07 13 7 4 1510.0

2312.32 -2.87 53.85 172.58 130.22 14 18 6 1312.3

2029.98 2.43 34.97 176.58 124.08 15 49 25 1030.0

1661.22 7,34 10.00 179.6! 11g.02 17 41 5 661.2

1307.77 9.80 345.32 180.92 116.6b 19 24 48 307.8

1135.70 7.34 331.37 179.61 119.02 20 15 12 135.7

1076.80 2.43 323.89 176.58 124.08 20 32 58 76.8

DIFFERENTIAL CORRECTIONS

TD[ -.2407 TRA -.5321 TC3-1.0537 BAU .2189

ROE -.4099 RRA .0788 RC3 -.5542 FAU .22891

FOE -.8767 FRA -.4165 FC-14.4092 BSP 1505

DOE .4753 BRA .5379 RC3 1.1906 FSP 1541

MID-COURSE EXECUTION ACCURACY

SOT 1260.0 SGR 767.0 SG3 932.8

RRT .4475 RRF .6223 RTF .6993

SGB 1475.I R23 .2135 213 .7504

SG1 1322.4 SG2 653.6 THA 20.44

QRR|T OETERNINATION ACCURACY

ST 21.6 8R 52.1 $8 19.7

CRT .7452 CRS -*gs54 CST -,8614

LSA 41.4 M6A 12.? $8A 3,3

ELI 36,6 EL2 12.6 ALP $9,27

ARRIVAL DATE NOV 19 1971

EARTH TO MAR|

184,0R ECC ,1g439 INC 1.0039 vl 29,31G

14?,49 RCA 146.31 APO 219,68 V2 25.896

|g8.66 ZAC 82.42 [TC 276.64 LVi -8.75

3*262 DPA -26.51 RAP 318.g6 ECC 1.2290

PO CST TIN INJ 2 LAT [NJ 2 LONG

1507,0 10.64 50,95

1307,g 13._2 35.53

1025,0 |6.20 14.47

648.5 18.94 $47.S?

2g0.8 20,34 321.79

123.8 18.94 308.94

$9.8 16.20 305.39

ORBIT DETE2NINATION ACCURACY

3T 22.4 6R 31.9 $6 16.$

CRT .TSSY CRI -.R546 (67 -,IGI2

LSA 41.6 M3A 12.? 68A 5,4

ELI 36.9 EL2 12.? ALF S?.71

ARRIVAL OAT[ NOV 21 18YI

EARTH TO MAR8

184,01 [CC .19373 INC ,R761 Vl 28,311

148,42 RCA 148.38 APO 2|8.86 V2 25,804

197.63 ZAC 22.31 (TC 276.46 LVi -8,33

RAP 318.1? [CC 1,2263

INJ 2 LAT INJ 2 LONG

10.49 51.08

13.13 55.75

15.g6 14.87

16.61 348.30

19.84 322.88

18.61 309.6?

15.96 305.?9

ORBIT DET£RHINATION ACCURACY

3T 23.1 $R 31.7 99 19.G

CRT .7644 CRS -.9542 C$T -.8746

LSA 41,8 NSA 12.7 SSA 3,4

ELI 37.2 EL2 12.7 ALF 56,38

lg57



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 16 tSTI

HELIOCENTRIC CONIC

RL 151.97 LAL -.DO

RP 212.43 LAP ".83

RC 130.999 GL -D.23

PLAHETOCENTRIC CONIC

C3 13,5g6 VHL 3,S87

LNCH AZMTH LNCH TIME

50.00 12 24 47

60,00 13 38 53

70.00 15 13 42

80.00 1? g 57

90,00 18 58 6

100.00 19 52 49

110,00 20 13 8

FLIGHT TIN( tEO.OO ARR|VkL DATE NOV I$ 1971

DISTANCE 373,022 EARTH TO MARl

LOL 2G4.2| VL 3t.O|T GAL 4.90 AZL 90.95 HCA Ite.]O |HA |e),l| ECC ,|9]|3 IHC .R4/! VS 21o|11

LOP 22.5] VP 2E,979 GAP I.?I AZP 89,55 TAL 31.17 TAP 14D.48 RCA 148,42 APO 219.47 V2 2S,032

GP -9.67 ZAL 4SOS? ZAP 108.96 ET$ 182.75 ZAE 151.19 ETE ItS.TO 2AC 02.21 (TC 278.28 LVI -7,91

DLA -25,87 RAL 314.0S RAD t639.D VEL 11,50t PTH 6.65 VHP 3.173 OPA -27.36 RAP 317.36 ECC 1.2237

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT IMJ 2 LONG

2513.38 -8.07 60.g9 167.81 137.05 13 6 40 1513.4 10.32 51.22

2317.17 -3.08 54.08 172.58 130.20 14 17 10 131T.2 12.95 39.00

2037,45 2,14 35,36 176,53 124,09 15 47 39 1037,4 15,70 15,29

1673.56 6.93 10.69 179.49 11g.!1 17 37 51 673.G 18.27 349.09

1324.77 9,28 340.29 180.74 116.83 19 20 11 324.8 19.53 323.96

1148,03 G,93 332,06 1?9,49 119,11 20 11 57 148,0 Ii,27 310,43

1084,26 2,14 324,28 176,53 124,09 20 31 12 84,3 15,70 304,21

UXFFER[NTIAL CORRECTIONS

TOE -.2529 TRA -.5414 TC3-1.2102 BAU .2442

ROE -,4037 RRA ,0792 RE3 -,5840 FAU ,23341

FOE -,8529 FRA -,3913 FC-14,8628 BSP 1664

8DE ,4764 eRA ,5472 BE3 1,3437 FSP 1606

LAUNCH DATE J_N 16 lg71

HELIOCENTRIC COMIC

MID-COURSE EXECUTION ACCURACY ,_BIT DETERMINATION ACCURACY

SGT 1351.0 9DR 7T3,0 SG5 955,7 ST 24,2 SR 31,4 89 18,9

RRT ,4816 RRF ,6384 RTF ,7317 CRT ,7741CRS -,9531 CST ",0785

SG8 1556,5 R23 ,2043 R13 ,7747 LeA 41.9 MSA 12,8 SeA 3,5

SG1 1415,9 SG2 646,4 THA 19,67 ELI 37,5 EL2 12,8 ALF 54,45

FLIGHT TIME 162,00

DISTANCE 376,226

ARRIVAL DATE MC, V 23 1971

EARTH TO MARS

RL 151,97 LAL -,00 L(:X. 264,22 VL 32,014 GAL 4.86

RP 212,72 LAP -,80 LOP 23,73 VP 22,938 GAP 6,51

RC 133.312 GL -8,02 GP -8.87 ZAL 45,83 ZAP 106,97

PLANETOCENTRIC CONIC

C3 13,442 VHL 3,666 DLA -25,60 RAL 314,29 RAD 6639,8

LNCH AZHTH LNCH TINS L-I TIME INJ LAT INJ LONG

50.00 12 24 21 2517.10 -8.25 67.15

60,00 13 37 33 2322.40 -3,3/ 54.34

70.00 15 11 47 2045,35 1,84 35.77

60,00 17 8 31 1686,25 6,51 11,40

gO,D0 18 53 19 1341,79 8,75 347,2?

100.00 19 49 23 1160.72 6,51 332,77

110.00 20 11 13 1092.17 1.94 324.69

AZL 90.92 HCA 119.50 SMA 183.90 ECC .19260 INC .9188 Vl 29.316

AZP 89,55 TAL 30,94 TAP 150,44 RCA 148,48 APO 219,32 V2 25,799

ET9 182.45 ZAE 149.24 ETE 195.85 ZAC 92.10 ETC 276.10 LVI -7.48

VEL 11,555 PTH 6,60 VHP 3,134 DPA -27,79 RAP 316,59 ECC 1,2212

INJ RT ASC INJ AZHTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

167,87 137,03 13 6 18 1517,1 10,13 $1,36

172,60 130,19 14 16 15 1322,4 12,70 36,26

176,50 124,11 15 45 52 1045,4 15,43 15,74

179,38 119,20 17 34 37 686,3 17,92 349.84

180,59 117,00 19 15 41 341,8 19,12 325,03

179,38 119,20 20 8 43 160,7 17.92 311,21

176,50 124,11 20 29 25 92,2 15.43 304,66

DIFFERENTIAL C(3_RECTIDNS

TOE -,2626 TRA -,5485 TC3-1,3669 BAU ,2694

RDE -,3976 RRA ,0791 RC3 -,6160 FAU ,23819

FDE -.8378 FRA -.3759 FC-15,3404 BSP 1850

BDE .4767 BRA .5541 BC3 1.4993 FSP 1652

LAUNCH DATE JUN 16 1971

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1440,9 SGR 780,6 SG5 980,1 ST 25,0 9R 31,2 SS 18.5

RRT ,5136 RRF ,6557 RTF ,7605 CRT ,7615 CRS -,9520 CST -,8620

9GB 1638,8 R23 ,1952 R13 .7974 LeA 42,0 HSA 12,9 SeA 3,5

SGt 1508,8 $62 639,7 THA 19,11 ELI 57,8 EL2 12,9 ALF 52,89

FLIGHT TIME 164,00 ARRIVAL DATE NOV 27 1971

HELIOCENTRIC CC_41C

RL 151.97 LAL -.DO

RP 213.01 LAP -.76

RC 135.643 GL -7,81

PLANETOCENTRIC CONIC

C3 13.293 VHL 3.646

LNCH AZNTH LNCH TIME

30.00 12 23 55

60,00 13 39 33

70.00 15 9 51

80.00 17 3 5

gO,DO 18 48 58

100.00 19 45 57

II0.00 20 9 18

LOL 264.22 VL

LOP 24.92 VP

GP -9.07 ZAL

DISTANCE 380.431 EARTH TO MARS

32,012 GAL 4.81 AZL 90.69 HCA 120.70 SHA 183.87 ECC .19213 INC .8893 Vl 29.319

22.898 GAP 6.32 AZP 89.55 TAL 30.68 TAP 151.38 RCA 148.55 APO 219.20 V2 25.765

46.11 ZAP 104.99 ETS 182.15 ZAE 147.28 ETE 195.08 ZAC 91.99 ETC 275.92 LVI -?.De

DLA -23.30 RAL 314.56 RAD 0639.7 VEL 11.548 PTH 6.59 VMP 3.100 DPk -28.19 RAP 315.80 ECC 1.2188

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM [NJ 2 LAT [NJ 2 LONG

2521.16 -0.45 67.32 IS7.96 137.00 13 5 57 1521.2 9.93 51.56

2328.03 -3.56 54.61 172.64 130.17 14 15 21 1326.0 12.47 3S.55

2053.70 1.52 36.21 1T6.48 124.12 15 44 5 1053.7 15.13 IS.21

1999.31 6.08 12.12 179.50 119.29 tT 3t 24 $99.3 17.55 350.93

1358.87 8.22 340.24 180.46 117.15 19 11 17 358.9 18.$9 325.11

1173.78 6.08 353.49 179.50 119.29 20 5 31 173.8 17,55 312.00

1100.52 1.52 325.13 176.40 124.12 20 27 38 100.5 15.15 305.13

DIFFERENT IAL CONRECTZON8

TDE -.2782 TRA -.5555 TC3-1.5307 IAU .|954

ROE -,3917 RRA .0751 RC3 ".1482 FAU .8425|

FOE -.8192 FflA -.$S11 FC-15.TD49 leP 2044

|0£ .4770 IRA .|112 6C3 1.1623 FSP 1695

LAUNCH DATE JUN IS 1ST1

HELIOCENTRIC CONIC

NID-COUR|E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1536.7 S_q 780.2 SG3 1002.7 ST 25,9 SR 30.9 83 tS.O

RRT .5453 RRF ,$723 RTF ,_.53 CRT .Tee3 ERe -.iSoe Lel -,8|44

5G§ 172?.1 R23 .1873 R13 .ell9 LIA 42.0 HIA 12.9 $IA 3.6

IGI lIOl,I $62 132.8 THA 18.55 ELI 36._ ELl 12.9 JLF 51.31

FLIGHT TIME lEe,DO ARRIVAL DATE HOV 2R IR?I

DIITANC( 334,138 EARTH TO MARl

RL 151,97 LAL -.DO LOG, ||4,|2 VL

RP 813.31 LAP -.Y3 LOP 26.12 VP

RE 137.991 GL -T._E GP "9.26 2AL

PLANETOCENTRIC CONIC

C3 13.147 VHL 3,S24

LNCH AZHTH LNCH TIME

50.00 12 23 32

SO,DO 13 35 32

70.00 15 7 54

80.00 19 39 40

90.00 16 44 5

lOO.0O 19 42 31

110.00 20 7 21

DIFFERENT ! AL CCRRECTION8

TDE -.2812 TRA -.5624 TC3-1.?DID |AU .3220

RDE -,3854 RRA ,OTe5 RE3 -,6803 FAU ,24641

FD£ -.7962 FRA -.3350 FC-16.2260 BGP 2245

8DE ,4771 BRA ,5980 6C3 1,8320 FDP 1734

32,011 GAL 4,T6 AZL go.el HCA l|l.lt IHA 1t3,11 [CC ,19171 INC ,$593 V1 21,111

22.659 GAP G.13 AZP 89.35 TAL 30.40 TAP 152,30 RCA 148.$1 APO 219.11 V2 21.732

46.40 ZAP 103.03 ETS 181.83 ZAE 145,32 ET[ I04,39 ZAC 01.88 [TC 875.74 LVl *R.S3

DLA -24.99 RAL 314.84 RAD GG39.S VEL 11.542 PTH

L-i TIME INJ LAT INJ LONG INJ RT ASC

2525,56 "8,67 6T,51 tte,D6 136,9T 13 5 58

2334,04 -3,82 54,sg 172,70 130.15 14 14 26

2062.48 1.19 36.67 176.49 124.14 15 42 17

1712.73 S.63 12.87 17g.25 119.37 17 28 12

1376.05 ?.69 349.22 18D.35 117.30 19 G 59

1187,20 5,63 334.24 179.25 !19,37 20 2 lg

!109.30 l,lg 325,56 176,49 124,14 20 25 50

HID-COURSE EXECUTION ACCURACY

6GT 1637,3 S_t ?gs.2 SG3 1023.?

RRT ,5706 Ri_F ,6883 RTF ,8068

SGB 1920,3 R23 .1805 R13 ,8337

SG1 170g.5 S12 626.D THA IS,00

6.59 VHP 3.059 DPA -28,60 RAP 315.01 ECC t.2154

INJ AZMTH INJ TZME PO C3T TIN ]NJ 2 LAT IMJ 2 LONG

1525.6 g,7t 5t.?S

t334.0 12,21 35,85

1062.5 14.83 16.7t

712,7 17.17 351.45

3T6,1 18,26 327,18

!e?.2 17,17 312,62

10g.3 14,$3 305.02

ORIIT DETERMINATION ACCURACY

9T 26.7 SR 30,5 85 17,S

CRT *?g3g CRS -.9493 CST -.8656

LeA 42,1MSA 12,9 SeA 3.6

ELI 38,5 EL2 12,9 ALF 49,?S

1g58



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE JUN 11 IiTI FLIGHT TIM( 169.00 ARRIVAL DATE DEC 1 ISYI

HELIOCENTRIC CONIC

9L 151.9T LAL ".00

RP 2IS.tl LAP ",69

RC 140,351 6L -T,39

PLANETOCENTRi¢ CONIC

C5 13,005 VHL 3.SOS

LNCH AZNTH LNCH TIME

SO.DO IE 63 9

_O.OO 13 34 92

TO.DO 19 5 56

80.00 le 56 14

9O.OO 18 39 52

1DO.DO 19 39 6

110,00 20 9 23

DIFFERENT IAL CCRRECTION8

TOE -.2898 TRA -.9692 TC3-1,ITT3 BAU .3491

ROE -.3788 RRA .0797 RC3 -.712T FAU .24989

FOE -.7892 FRA -.5104 FC'|6.6352 BDP 2454

DOE .A769 BRA .574T BC3 2.0080 FSP 1770

DISTANCE 381.845

LOt. ER4,2| VL 31.011 GAL 4,Tl AZL DO.D5 MCA 123.08 8HA

LOP E?,31 VP 22,8_0 GAP 5.94 AZP 99.55 TAL SO,IS TAP

GP -g.4R ZAL 4S.?2 ZAP 101.08 IT8 IS1.52 ZAE |45.3? [TE

EARTH TO HANS

183.81 EC¢ .19135 INC .9685 V1 25.$1D

153,20 RCA 14S.ll APO 219.04 VE 25,857

195,69 ZAC 91.T7 (TC 2T5.S? LVl -I.2O

DLA -24,ST RAL 315.13 gAD SS$9,S VEL 11.936 PTN

L-| TIME INJ LAT

6530.31 -8.91

6340.48 -4.10

EO?i,TO .83

I?E6.SO S.1?

1393.37 ?.15

1200.97 5.17

11t8.92 ,83

D.5D VHP 3.042 DPA -E9.OI RAP 314.E] ECC 1.6140

INJ LONG INJ RT ARC INJ AZMTN INJ TIME PO CBT TIM INJ 2 LAT INJ E LONG

6T.fl 168.19 136.93 13 5 19 1530o3 9.48 51.99

55,20 lYE.?8 130.13 14 t3 32 1340,5 11.94 97,17

37.15 176.52 124.14 15 40 28 1071.7 14.50 t?.EE

13.63 IT9.21 119.45 I? 25 ! 726.5 16.?T 39|.28

350.20 180.28 117.43 19 2 45 393.4 17.91 828.EI

335.00 179.21 119,45 19 59 T 201,0 1D.?? 318.15

326.06 176.52 124.14 _O 24 | 118.5 14.50 805,14

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT t742,3 SGR 803.6 SG3 1043.0 ST 27.5 SR 30.2 II 1D.9

RRT ,5960 RRF .7038 RTF .6248 CRT .7986 CR8 -,9473 CIT -.liST

9GD 1918.7 R23 .1749 R13 .D483 LSA 42.1 MSA IE.D 88A 8.7

59t t818.1 892 6|9.0 THA 17.48 EL! 38.? EL2 12.9 ALF 48,30

LAUNCH DATE JUN 16 1971 FLIGHT TIME 170.00 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.DO

RP 213.92 LAP -.66

RC 142.739 GL -7.11

PLANETOCENTRIC C(_I|C

C3 12.866 VHL 5.587

LNCH AZNTH LNCH TIN[

50.00 12 22 46

6O.OD 13 35 50

?0.00 |5 5 57

SO.DO 16 5649

gO.DO 18 35 4

lOD.OD 19 35 41

110.00 20 3 23

DIFFERENTIAL CORRECTIGNS

TOE -.2976 TRA -.5755 TCS-Z.QS91 6AU .5767

RDE -.3720 RRA .0799 RC5 -.7458 FAU .25310

FOE -.7420 FRA -.2865 FC-1?.O310 BSP 2668

BOE ,4794 BRA .58|0 BE3 2.1900 FSP 1797

DISTANCE 393.053 EARTH TO MARS

LOL 264.22 VL 32.012 GAL 4.66 AZL 90.80 HCA 124.27 SNA 183.88 [CC .19104 INC .7968 Vl 29.516

LOP 28.49 VP 22.782 GAP 5.76 AZP 89.55 TAL 29.81 TAP 154.07 RCA 148.75 APO 219.01 V2 25.662

GP -g. D6 ZAL 47.07 ZAP 99.15 ET$ 191.19 ZAE 141.41 [T[ 193.07 ZAC 91.65 £TC 275.39 LVI -5.Te

DLA -24.55 RAL 315.45 RAO 6639.5 VEL 11.530 PTH 6.58 VHP 3.019 DPA -29.40 RAP 315.46

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT

2535.42 -9.16 87.95 168.34 136.90 13 5 1 1555.4 9.23

2347.28 -4.40 55.53 172.88 130.10 14 12 38 1347.3 11.64

2081.37 .46 37.65 176.56 124.15 15 38 38 1081.4 14.16

1740.64 4,70 14.41 179.19 119.52 17 21 50 740.6 16.56

1410.94 S.GO 351,19 180.25 117.56 tS 58 35 410.8 17.36

1215.12 4.70 335,78 179.19 119.52 Ig 55 56 215.1 16.36

1128.19 .46 326.57 176._8 124.15 20 22 12 128.2 14.16

MID-C(_JRSE EXECUTION ACCURACY

9GT 1850.9 8GR 811.8 $93 1061,5

RRT .8199 RRF .7190 RTF .8408

8GB 2021.1 R23 .1697 R13 .8612

8G1 1926,2 SG2 612.1THA 16.98

ECC 1.2117

INJ 2 LONG

52.17

37.51

17.76

353.13

529.54

314.50

309*68

ORBIT DETERMINATION ACCURACY

ST 28.3 SR 29.8 SS 19.$

CRT .8029 CRI -.g451 CST -.8851

LSA 42.1 NSA 12.g ISA 3.T

ELI 39.0 EL2 12.9 ALF 49.89

LAUNCH DATE JUN 16 1971 PLIGHT TIME 172.00 ARRIVAL DATE DEC 5 19T1

HELIOCENTRIC CONIC

RL 151.97 LAL -.DO LOL 264.22 VL

RP 214.24 LAP -.62 LOP 2g.6T VP

RC 145.|18 GL -6.65 GP -9.85 ZAL

PLANETOCENTRIC CONIC

C3 12.730 VHL 3.568

LNCH AZNTH LNCN TINE

50.00 12 22 23

90.00 13 52 28

70.DO 15 I 56

80.00 11 49 24

90.00 18 30 40

100.00 19 52 16

!10.00 20 I 22

DIFF(RENTIAL C(_R[CTION8

TDE -.3043 TRA -.5812 TC3-2.2453 BAU ,4045

ROE ".3652 RRA .0802 RE8 -,7793 FAU .25599

FOE -,7131 FRA -,2629 FC-17,4071 BSP 2891

DOE .4753 DRA .5817 9C8 2.876? FSP Ill|

DISTANCE 397.20| EARTH TO MARS

32.014 GAL 4.60 AZL 90.76 HCA 125.45 SMA 183.91 [CC .19078 INC .7642 V1 29.316

22.745 GAP 5.58 A/P 89.56 TAL 29.48 TAP 154.93 RCA 148,82 APO 211.99 V2 25.627

47.48 ZAP 97.25 EY$ 180.80 ZA£ 139.47 ETE 192,48 ZAC 91.53 [TC 275.22 LVI -5.36

DLA -25.98 RAL 315.70 RAD 6639.4 VEL 11.524 PTH 6.57 VHP 2.999 DPA -29,T9

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH IMJ TIME PO CST TIN

2540.89 -9.43 68.17 168.50 136.85 13 4 44 1540.9

2354.50 -4.72 55.88 173.00 130.07 14 11 45 1354.5

2091.48 .08 58.18 176.63 124.15 IS 56 48 1091.5

1755.16 4.21 15.21 179.20 I19.59 17 18 39 755.2

1428.50 6.04 352.19 180.20 117,68 18 54 29 428,5

I229.63 4.21 336.58 179.20 !!9,59 19 52 45 229.6

1138.29 .08 527.10 176.65 124.15 20 20 2I 138.5

MID-COURSE EXECUTION ACCURACY

5GT 1882.0 8OR 820,4 8G3 1078.5

RRT ,842| RRF .7888 RTF ._a4l

SGB 2126.6 R23 .1652 RIB .8726

SG; 2038.9 562 605.2 THA ID.55

RAP 512.71 ECC 1.2095

INJ 2 LAT [NJ 2 LON6

8.95 52.41

11.34 37.8?

13.80 18.82

15.94 354.00

16.89 330.42

15.94 315.31

13.80 30Y.24

ORBIT DETERMIMAYION ACCURACY

ST 28.9 IR 29.4 58 15.7

CRT ,0060 CRS -.94Z5 Ell -.8036

LSA 42.0 N8A 12.9 SSA 3.0

ELI 3g.2 EL2 12,8 ALF 45.58

LAUNCH DATE JUN 10 lgTl FLIGHT TIN( 174,00 ARRIVAL DATE DEC ? IRTI

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 214.55 LAP ".59

RC 147.555 6L -6.59

PLANETOCENTRIC CONIC

C3 12.597 VHL 3.549

LNCM AZMTM LNCH TIME

50.00 12 22 O

60.00 15 81 25

70.00 14 59 55

SO.DO 16 45 58

SO.DO 18 26 19

lO0.OD 19 28 50

liD.GO 19 59 20

DIFFERENTIAL CORRECTIONS

TDE -.3094 TRA -.5859 TC3-2.4341BAU .4324

ROE -.3592 RRA .0795 RE3 -.8160 FAU .25926

FOE -*7021 FRA ".2574 FC-17.81?4 6SP 5121

DDE .4740 BRA .5912 BC3 2.5673 FSP 1809

DISTANCE 401.470 EARTH TO MARS

LOt. 264.22 VL 3E.OIT GAL 4.55 AZL 90.73 HCA 126.$3 SMA 183.95 ECC .IDOl7 INC .?30g VI 29.816

LOP 30.05 VP 22,708 GAP 5.41 AZP 89.56 TAL 29,15 TAP 155.78 RCA 140.89 APO 219.00 V2 25.591

GP -10.05 ZAL 47.8! ZAP gS,38 ITS 180.58 ZAE 157.54 [TE 191.98 ZAC 91,40 ETC 275.05 LV[ -4.95

OLA -23.60 RAL 516.13 RAD 6639.4 VEL 11,518 PTH 6,5T VHP 2.9810PA -50.17

L-I TIRE ]NJ LAT INJ LONG INJ RT ARC ]NJ AZMTH ]NJ TIME POCST TIM

2546.?3 -g. T2 68.42 168.68 136.81 13 4 27 1546,7

2362.14 -S.05 56.24 173,13 150.04 14 l0 4? 1562,1

2102.03 -.32 38.73 176.71 124.15 15 34 55 1102.0

1770,04 3,71 16.03 179.22 119.65 17 15 28 770.D

1446,5T 5.47 353.20 |80.19 llT.?g 18 50 25 446.4

1244.$1 3,7! 387.40 179,22 11g.65 19 49 34 244.5

1148.85 -.32 32T.65 176.71 124,15 20 18 28 149.8

RID-COURSE EXECUTION ACCURACY

SGT 2073.7 SGR 831.5 SG3 109T.g

RRT .6646 RRF .7496 RTF .8686

SGB 2234.2 R25 .ISgg R13 .8844

891 2152.5 SG2 598.5 THA 16.21

RAP 811.97 ECC !.2073

[NJ 2 LAT INJ 2 LONG

8,61 52.99

11.01 38.25

13.42 18.91

15.50 354.88

16,4! 331.51

15,50 316.25

13.42 307.83

ORBIT OET(RNINATION ACCURACY

ST 29.5 SR 29.1 S$ 15.5

CRT ,8087 CRS -.9406 CST -.8847

LSA 42.1NSA 12.g SSA 3.8

ELI 59.4 EL2 12.8 ALF 44.50

1959



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 18 1671 FLIGHT TIME 176.09 AH3VAL DATE DEC S 1971

HELIOCENTRIC C¢_lC DISTANCE 4D§.6?S EARTH TO NAIl

RL 151.97 LAL -.OO LIX. 864.t| VL SE.OEO GAL 4,46 AZL 60,70 NCA 12T,8| 8MA |S4.DO ECC .11059 INC .6966 Vl ts.$1e

RP 214.96 LAP ".SS LOP 32.03 VP 12.171 GAP S.24 AZP 89.57 TAL 25.79 TAP 156.60 RCA 146.97 APO 219.05 V| 2S. SS4

RC 149.988 GL -8.31GP "tO,E4 ZAL 46.81ZAP 63.52 ET6 180.19 ZAE 165.63 [TE |81.4| ZAC 91.27 ETC Z?4.Re LVI -4.$$

PLAMETOCENTRIC CONIC

C3 12.467 VflL 3.531DLA -23.2| RAL 316.50 RAD SSS9.3 VEL 11,513 PTH 6.56 VHP 2.96T DPA "30.54 RAP $11.86 (CC 1.2DS2

LNCN AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TXM[ PO C8T TIM INJ 2 LAT INJ 2 LONG

SO.DO 12 21 38 2552.96 -10.03 68.69 168.88 136.78 13 4 !I 1553,0 8.35 52.95

6O.OO 13 30 20 2370.22 -5,41 56.63 173.29 130.00 14 g 51 1370,2 10.66 38,85

70.00 14 57 49 2113.0T -.?5 39.30 176,81 124.15 15 33 2 !113.1 15.03 19.52

80.DO 16 42 32 1785.55 3.19 16.88 179.27 119.?0 IT 12 17 785.4 15.04 355.79

90.00 18 22 O 1464.52 4.90 354.22 180.20 117.89 18 46 24 464.5 15.92 332.82

100.00 19 25 24 1259.82 3.19 338.25 179.27 119.70 19 46 25 259.8 15.04 317.16

1tO.DO 19 57 15 1159.88 -.T5 328.22 176.81 124.15 20 16 35 159.9 13.03 308.44

DIFFERENTIAL CCRRECT|ONS MID-COURSE EXECUTION AccuRAcY (_eIT DETERN|NATION ACCURACY

TOE -.3173 TRA -.5937 TCS-2.8409 DAU .4619 8ST 2200.4 SGR 833.3 SG3 1099.7 ST 30.3 3R 28.4 S$ 13.?

RDE -.3489 RRA .0829 RE3 -.8405 FAU .25868 RRT .6790 RRF .7588 RTF .8743 CRT .8096 CR$ -.9318 CST -.8879

FDE -.6122 FRA -.1720 FC-17.9835 BSP 8332 SGB 2552.9 R25 .1618 R13 .8882 LeA 41.6 USA 12.9 SeA 4.0

BDE .4717 DRA .5994 BE3 2.7714 FSP 1880 SG1 2277.5 SG2 591.0 THA 15.49 EL1 39.5 EL2 12.8 ALF 42.75

LAUNCH DATE JUN 18 1971 FLIGHT TIME 178.00 ARRIVAL DATE DEC 11 1971

HELIOCENTRIC CCNIC

RL 151.97 LAL -.00 LCL 264.22 VL 32.024 GAL

RP 215.21 LAP -.81 LOP 53.20 VP 22.655 GAP

RC 152.438 GL -6.02 GP -10.44 ZAL 48.63 ZAP

PLAHETOCENTRIC CONIC

C3 12.340 VHL 3.513 DLA -22.8! RAL 316.88 RAD 8639.2 VEL ll,507 PTH VHP

LNCH AZMTH LNCH TIME L-I TIME INJ

50.00 12 21 14 2589.58 13 3 54

60.00 13 29 14 2378.?4 14 8 53

TO.DO 14 55 42 2124.56 15 31 6

80.00 16 39 4 1801.04 17 9 3

90.00 18 17 42 1482,95 18 42 25

100.00 19 21 56 1275.51 19 43 12

110.00 19 SS 8 1171.38 328.82 176.93 124.14 20 14 40

DIFFERENT I AL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3216 TRA -.8987 TC5-2.8436 8AU .4907 3ST 2321,4 8DR 840.5 363 1108,8

HOE -.3408 flRA .0841 RC3 -.8?SO FAU .25962 RRT .6961 RRF .T?11 RTF .8827

FDE -.5640 FRA -.1318 FC-16.2137 BSP 3562 $GB 2468,9 R23 .|600 R13 .8951

DOE .4888 BRA .9045 6C5 2.9?43 FSP 1898 861 2398.9 $62 583.9 THA 15.06

DISTANCE 409.884 EARTH TO MARS

4.44 AZL 90.66 HCA 128.98 SMA 184.07 ECC .19026 INC .6618 Vl 29.310

5.DT AZP 89.56 TAL 28.43 TAP 157.40 RCA 149.04 APO 219.09 V2 25.518

91.70 ETS 178.84 ZAE 133.73 ETE 190.92 ZAC 91.14 ETC 274.73 LVI -4.14

6.56 2.956 DPA -30.90 RAP 3ID.S9 ECC l.2DSl

INJ LAT INJ LONG INJ RT ASC INJ AZMTH TIME PO CST TIM INJ 2 LAT INJ 2 LONG

-10.36 68.97 169.|0 136.70 1859.6 8102 53.21

-5.78 57,04 173,46 129,95 1378.7 10.30 5R.OT

-!.19 89.90 176.93 124.14 1124.6 12.61 20.18

2.66 17.74 179.33 119.75 801.0 14.57 358.?E

4.31 355.25 180.24 117.98 482.9 15.41 333.73

2.66 339.11 179.33 119.75 275.5 14.57 318.08

-1.19 171.4 12.61 309.07

ORBIT DETERMINATION ACCURACY

6T 30,8 3R 27.9 SS 12.8

CRT .8103 CRS -.9242 CST -.IS?2

LeA 41,4 MSA 12.9 SeA 4.Q

ELI 39,6 EL2 12.7 ALF 41.47

LAUNCH DATE JUN 16 1971 FLIGHT TIM( 100.00 ARRIVAL DATE DEC 15 1971

HELIOCENTRIC CCNIC

RL 151.97 LAL ".DO

RP 215.54 LAP -.48

NC 154.904 GL -5.72

PLANETOCENTRIC CONIC

C3 12.218 VHL S.495

LNCH AZMTH LNCH TIN(

50.00 12 20 50

SO.DO 13 28 6

70.00 14 55 62

80.00 IS 35 55

DO.DO 18 13 24

JDD.DO IS I8 27

110.00 19 52 5R -1.84

DIFFERENTIAL CCMRECTIONe

TDE -.5252 TRA -.9035 TCS-S,OSDS BAU ,5188

ROE ",33|E RRA o0854 R{3 ",lOS4 FIU ,E601O

FOE ".SOS4 FRA ".DOS| PC'18,4328 |SP 3713

8DE .4646 8RA .8093 1¢3 3,le|S FIR 1911

DISTANCE 414.090 EARTH TO MARS

LOL 284.22 VL 32.029 GAL 4.58 AZL 90.65 HCA 130.15 SNA 184.14 ECC .19017 IMC .8250 Vl 29.318

LOP 34.37 VP 22.600 GAP 4.90 AZP 89.60 TAL 28.05 TAP 158.20 RCA 149.12 APe 219.t6 V2 25.480

GP -lO.G3 ZAL 49.06 ZAP 89.91ET$ 179.49 ZA[ 131.86 [TE 190.45 ZAC 91.00 ETC 274.58 LVI -5.75

OLA -22.38 RAL 517.27 RAD 8659.2 VEL 11.502 PTH 6.55 VHP 2.94? DPA -51.25 RAP 809.92 ECC !.2010

L'I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2566.81 *lO,Tl 69.25 189.33 136.64 13 3 36 1566.6 7.87 55.51

2387.71 -8.1? 57.48 173.84 129.91 14 7 54 1367.7 9.91 39.52

2186.54 -|.64 40.53 1??.06 124.12 I5 29 6 1138.5 12.18 20.81

1417.16 2.12 18.65 179.41 119.78 17 5 55 017.2 14.98 357.56

1501.84 3.71 356.30 180.2g 118.06 18 38 26 501.6 14.89 334.66

I291.83 2.12 340.DD |79.41 ||9.79 19 39 59 291.6 14.08 S19.03

1188.36 329.45 177.06 124.18 20 12 42 163.4 12.10 309.73

NID-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2444.8 $_R 847.5 SG3 !113.? ST 31.3 SR 27.3 |e I1.?

RRT ,TIle RRF ,1828 RTF ._je8 CRT .iDSY cRe -.el)l {s! -.141u

3GB 2SST.4 RI3 ,1593 R13 ,iOOi LIA 41.O NSA ll.I lea 4,1

861 8522.2 362 576.9 THA I4.S§ ELI 39.6 ELZ 12.7 ALF 40.2?

LAUMCH DATE JUN 16 liTl FLIGHT TIME 182.00 ARRIVAL OAT[ DEC I! 1171

HELIOCENTRIC CONIc

RL Ill.S? LAL -.DO

RP 215.87 LAP ".44

RC 157.385 GL -5.41

PLANETOCENTRIC CONIC

C3 12.095 VHL 3,478

LNCH AZNTM LNCH T|NE

50.00 12 20 24

SO.DO 13 26 56

70.00 14 Sl 20

SO.SO 18 32 5

90.00 18 9 ?

100.00 19 14 57

llO.OD 19 50 48

DIFFERENTIAL CORRECTIONS

TOE -.327_ TRA ".GO?2 TC3-3.2618 8AU .5487

RD£ -.3235 RRA .0868 RE3 -.9392 FAD .26026

FOE -.454R FRA ".0423 FC-16.6280 6SP 4029

DOE .4602 eRA .6134 SC3 3.3932 FSP 1922

DISTANCE 418.295 EARTN TO HARe

LOL 864ot| VL 32.034 GAL 4.32 AZL go.s9 NCA 131.S| 8MA IS4,EE ECC .19012 INC .$e76 Vl 29.318

LOP 35,53 VP 22,561 GAP 4,?4 AZP 89,61 TAL 27,86 TAP 130,97 RCA 149.20 APe 219,2S V2 25.443

_P -10,63 Zkk 49.54 ZAP 88.19 ET$ 179.14 ZAE 130.00 ST[ 160.00 ZAC 90.S5 ETC 274.44 LVI -3.59

OLA -21.84 RAL 317.$7 RAD 8639.1 VEL 11,49T PTH 9.|5 VHP 2.940 DPA -31.59 RAP 309,29 [CC 1.1991

L-I TIME |MJ LAT |MJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CeT TIM IMJ 2 LAT INJ 2 LONG

25T4.D? "11,08 68.60 169.3? 136.57 13 3 18 1574.1 7.30 53.83

2397.14 -6.38 $7.g3 173.84 129.85 14 6 53 1397.1 9.50 89.98

2149,02 -2,12 41,]8 177.21 124,]0 |5 2? 9 1149,0 11.73 21.49

1833.72 1,55 !g,54 17g.51 11g.82 17 2 30 833.7 13.58 558.63

1520.69 3.10 33?.37 180.36 118.12 18 34 28 520,T 14.35 336.00

1306.19 1.58 340.g0 17g.31 119.82 19 56 45 308.2 13.58 320.00

1195.84 -2.12 330.|0 1?7.21 124.1D 20 ID 42 195.8 11.73 310.41

MIO-COURSE EXECUTION ACCURACY (_SIT DETERMINATION ACCURACY

$GT 2569.3 SGR 855.0 SGS 1121.4 ST 31.6 SR 26.8 S$ 10.?

RRT .7270 RRF .7945 RTF ,8961 CRT ,808S CRS -.89T9 CST -.81ST

6GB 2707.8 R23 ,15g0 R13 .g061 LeA 40.6 H&A 12.8 SeA 4,2

SGI 2647,2 SG2 56g.8 THA 14.27 EL! 3g.s EL2 12,6 ALF 89.14

Ig60



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 11 IlTI

HELIOCEMTOIC CONIC

RL IS1.97 LAL ".DO

8P 210.11 LAP ",4D

RC 111,88_ OL "S.DO

PLANETO¢ENTIIC CONIC

C3 11.977 VHL 1.461

LHCH AZMTH LMCM T|ME

5O.00 IE 19 57

SO.DO 13 65 43

70.00 14 49 4

80.00 1t 28 52

go,Do 18 4 SO

100.00 19 I1 E4

110.00 18 48 31

FLIGHT TIM( 184o00 ARRIVAL DATE DEC 1T 1071

OIITA_(E 422.400 EARTH TO NAil

L_. li4,1l VL 32,0|i 6AL 4.El AZL 90.SS HCA 1St,AT ONA |84.)2 ECC .IIOID INC .S480 V] |O.Iil

LQP 3G.TD VP R2.$30 GAP 4,SI AZP 89,13 TAL 27,26 TAP ]50,73 RCA 149,E8 APO 219.36 V2 IS,4D!

GP -11.D4 2AL SO.DR ZAP 88.45 IT3 l?O.?l ZAE 128.18 ETE 189,S? ZAC 00.70 ETC 2?4.30 LVI -2,ll

DLA -2].4T RAL 316,09 lAD llSl.O V[L 1].40| PTM O.$4 VHP 2.030 DPA -31,|1 RAP 5D8.00 Ice follY]

L-! TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH lid TIME PO COT TIM IMJ 2 LAY lkJ E LONG

258].90 -11.47 69.95 liD.84 136.50 13 E 59 ISIE.D 6.91 $4.10

240?,07 -7.02 58.42 174.06 |29.79 14 5 $0 1407.| 9.07 40,47

EID2.Ol "_,D2 4],86 177.38 124,0? 15 _5 6 1102.0 11.25 t2.ED

]OSO,T4 °98 20.47 179.62 ]]9.84 16 59 22 850,? 13.DS 359,62

1540,]] !.48 358,46 180.45 ]18,]8 18 30 30 540.1 13.60 337.11

1325.21 .98 341.84 179.62 119.84 19 53 29 325.2 13.05 320.99

5208.83 -I.D2 330.?8 17?.38 124.07 20 8 39 608.8 11.25 311.11

OIFFERENTIAL CCRRECTIOM$

TOt_ -.3283 TRA -.6104 TC3-3.4762 BAU .5771

ROE -.3145 iRA .0882 RC3 "oOD?E FAU .26003

FOE -.5964 FRA .0011 FC']8.?9S9 BOP 4214

DOE .454? DRA .6171 BC3 3.6082 FOP 1925

MIO-COQRSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SOT 2095.4 8GR 802.6 SO3 ]]25.S iT 31.9 $1 66,2 i8 8.T

RRT ._12 RRF .8057 RTF ,9016 CRT .8064 CR6 -.1766 COT -.7904

]GO 28)0.0 823 .1591 R]3 .9108 LIA 40.2 NSA 12.? 6OA 4.5

SGI 2775,5 662 562.7 THA 13.93 ILl 39.3 EL2 12.6 ALF 30.07

LAUNCH DATE JUN 16 lgTI FLIGHT TIM( 186.00 ARRIVAL DATE DEC tO 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 216.56 LAP -.3?

RC 162.390 GL -4.73

PLANETOCENTRIC CONIC

C3 11.862 VHL 3.444

LNCH AZNTH LNCH TIN(

50.00 12 19 26

GO,OO 13 24 27

70.00 14 46 45

60.00 16 24 56

90.00 18 0 51

100.00 19 ? 48

110.00 19 46 11

OIFFERENTIAL CCRRECTION8

TDE -.3270 TRA -.6156 TC3-3.6956 BAU .6069

ROE -.3060 RRA .0892 RC5-1.0012 FAU .25988

FOE -.3486 FRA .0378 FC-18.9671 BOP 4498

ODE .4483 BRA .6200 BC3 5.8269 FOP 1915

DISTANCE 426.701 EARTH TO MAil

LOL 264.22 VL 32.046 GAL 4.20 AZL 90.5] MCA 133.63 8MA 184.42 ECC .19012 INC .5089 Vl 29.316

LOP 57.85 VP 22.495 GAP 4,43 AZP 89,65 TAL 26,84 TAP 160,47 RCA 149,36 APO 219.48 V2 25.366

riP -11.24 ZAL 50.52 ZAP 84,?? [TO 178.41 ZAE 126.37 ETE 189.16 ZAC 90.54 ETC 274.17 LVI -2,60

OLA -20.98 RAL 318.52 RAD 6639.0 VEL ]1.487 PTH 6,54 VHP 2,935 DPA -32.26 RAP 308.13 EC¢ 1,1952

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2590.31 -11.88 70,31 170.12 156.42 13 2 58 1590.3 6,49 54.$1

2417.49 -7.47 58.92 174.29 129.72 14 4 44 1417.5 8.62 40.96

2175.54 -5.13 42.57 177.56 124.05 15 23 D 1175.5 10.76 22.93

1868.25 .39 21.43 179.76 ]19.86 16 50 4 868.2 12.50 .85

1559.93 1.84 359.56 180.56 188.23 18 26 31 55g.g 13.23 338.33

1342.72 .39 542.80 I79,76 119.86 ]9 30 !1 342.7 12.50 322.00

1222.56 -3.13 331.49 177.56 124.05 20 6 33 222.4 10.76 511.85

HID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SOT 2822.3 ]DR 871.8 865 1129.9 ST 32.0 SR 25.6 58 8.9

RRT .?SO4 RRF .8172 RTF .9072 CRT .8055 CR$ -.8492 COT -.7565

SOB 2955.9 823 .1590 R13 .9155 LSA 39.? NSA 12.7 88A 4.4

9G! 2901.1 862 555.0 THA 15.64 ELl 39.0 EL2 12.5 ALF 37.12

LAUNCH DATE JUN 16 1971 FLZGHT TIME 188.00 ARRIVAL DATE DEC 21 1971

HELIOCENTHIC CONIC

RL 151.97 LAL -.00

RP 216.91 LAP -.33

RC 164.912 GL -4.57

PLANETOCENTRIC CONIC

C3 11.750 VHL 5.420

LNCH AZNTH LNCH TIME

50.00 12 18 56

60.00 15 25 ?

70.00 14 44 22

80.00 16 21 17

90.00 17 58 11

100.00 19 4 9

110.00 lg 43 48

DIFFER(NTIAL CORRECTION6

TOE -.3254 TRA -.6161 TC3-3.9150 IAU .6300

ROE -.2932 RRA .0619 RC3-1.0290 FAU .25794

FOE -.2646 FRA .I045 FC-IO,ODS4 OlP 4759

BOO .4395 8RA .1229 8C3 4.048? FOP 1956

DISTANCE 430.901 EARTH TO MARS

LOL 264.22 VL 32.052 GAL 4.14 AZL 90.47 HCA 134.78 ]HA 184.53 ECC .IODI7 INC .4671 VI 29.516

LOP 39.0/ VP 22.461 GAP 4.27 AZP 89.67 TAL 26.42 TAP 181.20 RCA 149,44 APO 219.62 V2 25.32?

GP -11.45 ZAL 51.04 ZAP 83.14 [T8 178.04 ZA( 124.60 ETE 168.77 ZAC 90.38 ETC 274.04 LVI -2.24

DLA -20.47 RAL 318.95 RAD 6630.0 VEL 11.482 PTH 6.55 VHP 2.955 DPA -32.59 RAF 307.60 ECC 1.1934

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2599.14 -12.32 70.70 170.41 156.53 13 2 16 1599.1 6.05 54.89

2426.45 -7,95 59.46 174.54 129,64 14 5 36 1428.4 8.15 '41.52

2189.64 -3.67 45.51 177.76 125.98 15 20 51 1189.6 10,24 23.?0

1086.28 -.22 22.42 179.91 119.86 16 52 44 886.3 11.94 1.67

1580.20 1.18 .69 180.69 118.26 18 22 Sl 580.2 12.64 359.52

1360.75 -.22 345.79 179.91 119.86 19 20 50 560.8 11.94 323.04

1236.46 -3.67 352.22 177.76 125.9t 20 4 24 2)6,5 10.24 312.61

MID-COURSE EXECUTION ACCURACY

5GT 2951,S 5GR 876.? SO3 !120.5

RRT ,7664 RRF .4265 RTF ._a95

OGO 50T8,8 R23 .1619 RIO .9176

861 3029.5 562 548.6 THA 13.27

LAUNCH DATE JUN 10 1971 FLIGHT TIME 190.DD

HELIOCENTRIC CONIC

RL 151.87 LAL -.DO

RP 21?.25 LAP -.30

RC 167.441 GL "_.91

PLANETOCENTRIC CONIC

C3 11,641 VHL 5.412

LNCH AZNTH LNCH TIME

50.00 12 18 22

60.00 13 21 44

70.00 14 41 54

80.00 16 17 35

gO.D0 17 51 48

100.00 19 0 27

110.00 19 41 20

DISTANCE 435.100

LOL 264.26 VL 32.059 GAL 4.07 AZL 90.42 HCA 135.93 SNA 184.65 ECC .19025

LOP 40.18 YP 22,427 GAP 4.12 AZP 89.69 TAL 25.99 TAP 101.92 RCA 149.52

GP -11.66 ZAL 51.57 2AP 81.54 ETS 177.66 ZAE 122.86 [TO 188.39 ZAC 90.20

O_OIT DETERMINATION ACCURACY

IT 321 $R 24.8 16 ?.S

CRT .?979 Cfl8 ".7791 C6I -,glTS

LSA 39.0 HSA 12,0 88A 4.6

ELI 58.5 EL2 12.4 ALF 31.00

ARRIVAL DATE DEC 25 1971

EARTH TO NARD

INC .424) VI 29.$16

APO 21g.?l V2 25,258

ETC 2?).93 LVl -I.87

RAP 307.12 [CC 1o1916

ZNJ 2 LAT INJ 2 LONG

5,59 $5.29

7.65 42.08

9.70 24.49

11.35 2.?4

12,05 340,?4

11.35 324.11

9.70 313.41

ORBIT DETERHINATION ACCURACY

ST 31.9 SR 24.1SS 6.6

CRT .7915 CR_ -.6858 C6T -*5548

LSA 38.5 MSA 12.5 $8A 4,?

ELI 58.1 EL2 12.4 ALF 35.09

DLA -19.94 RAL 319.40 RAO 6639,9 VEL ]1.477 PTN 6,53 VHP 2.93T DPA -32.91

L-I TIME INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIN

2609,46 -i2.77 71.11 170,72 136.23 15 1 Si i608.5

2459.g5 -8,45 60.02 174.80 129.55 14 2 24 1440.0

2204.31 -4.2) 44.08 177.97 123.92 ]5 18 39 1204.)

lg04.85 -.85 23.44 180.07 119,85 16 49 20 g04.9

1600.93 .52 1.85 180.85 118.28 18 18 29 600.9

1379.32 -.85 344.81 180.07 119.85 lg 23 26 379.3

1251.13 -4.23 332.gg 177.g7 123.92 20 2 11 251.1

DIFFERENTIAL CORRECTIONS

TDE ".3215 TRA -.6175 TC5-4.1570 BAU .6647

RDE -.2852 RRA .0g59 RC3-1.0608 FAU .25651

FDE -.1964 FRA .1558 FC-lg.0620 BSP 4g81

BOO .4298 8RA .6246 DC3 4.2?09 FOP 1933

HID-COURSE EXECUTICN ACCURACY

8GT 30T8,6 SG_ 894.1 SG) ]124.4

RRT ,7779 RRF .8561 RTF .9135

6GB 3203,0 R23 .i638 R1) .g205

$61 5156.8 _62 541.8 THA 12.98

1961



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE JUN 1D till

HELIOCENTriC CGiiI¢

RL tSt.I? LAL ".DO

:P ttToSt LAP ".|S

RC tS9.9i2 GL -3o58

PLANETOCENTRIC CONIC

C3 11.535 VML 3.551

LNCH AZMTH LNCH TIRE

30.00 12 17 45

60.00 13 20 t?

?0.00 14 39 21

80.00 19 13 45

90.00 17 4? 21

100.00 18 56 40

110.00 19 38 4?

FL|¢dAT TIN( tit.DO ARRIVAL DATE DEC II lIT1

LCI. ll4.tE VL )I.OIT tAL

LOP 41.30 iF El.It4 GAP

IP -liDOS ZAL RE.iS ZAP

OIITANCE 439,|D6 EARTH TO MASS

4,0| A|L IO,3l HCA t37.01 IMA 184,17 (CC .liO36 IHC .3TO4 Vt IS.ill

LIT AZP IS.T2 TAL 25.94 TAP 151,D2 RCA 140.10 kPO ttS.S$ Vl t5.14S

_J.D9 ETI 177.27 ZAE t2t.|S ETE 188.03 ZAC 90.02 (TC I?L8I LVI or.St

DLA -tl,3l RAL Gig.IS RAD 1131.1 VEL 11,472 PTH D,S2 VHP 2.942 OPA "33.15 RAP 3OS.DT ECC I.t198

L-I TIME INJ LAT INJ LONG INJ 2T ASC INJ AZNTH INJ TIME PO C8T TIM INJ 1 LAT INJ ! LONG

!$18.32 -13o26 71.54 tTt,O4 136,13 13 I 23 |D18.3 5.09 3S.TO

2432.03 -8.97 60.61 173.08 129.46 14 1 9 1452.0 7.12 42.66

2219.60 -4.81 44.88 178.20 123.85 15 16 1O 1219.$ 9.13 25.31

1924.00 -1.50 14.49 180.26 !19.02 16 45 52 924.0 10.74 3.83

1622.19 -.17 3.04 181.00 118.28 18 14 24 622.2 11.39 341.98

1398.47 -1.50 345.85 180.26 119.82 19 19 58 398.5 10.74 525.20

1256.41 -4.81 335.10 178.20 123.85 IS 59 34 266.4 9.13 $14.23

DIFFERENTIAL COqRECTICIAS

TDE -.3113 TRA -.6195 TCS-4.SSSD DAU .6938

ROE -.2756 RRA .0950 RCS'I.DDSS FAU .25504

FOE -.13?D FRA .1930 FC-19.1414 DSP S2tt

BDE .4195 DRA .6265 SC3 4.4992 FSP 1515

LAUNCH DATE JUN 10 tS71

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 31og.o SGR 893.8 SG3 tt23.g ST 31.7 SR 23.4 SS 5.9

RRT .7goo RRF .D4S4 RTF o9170 CRT .7843 CRS -.5577 C$T -.4187

SGB 3331.1 R23 .1651 RE3 .9237 LSA 37.6 NSA 12.4 SSA 4.4

SGI $287.9 SG2 534.9 THA 12.75 ELI 37.5 EL2 12.3 ALF 34.25

FLIGHT TIHE 194.00 ARRIVAL DATE DEC 27 1971

DISTANCE 443.490 EARTH TO MAR8

RL 151.9T LAL -.O0

RP 217.07 LAP -.22

RC 172.547 04. -3.16

PLANETOCENTRZC CONIC

C3 11.432 VHL 3.351

LNCH AZNTH LNCH TINS

50.00 12 17 4

GO.D0 13 18 45

?O.OD 14 36 45

80.00 16 9 56

90.00 17 42 51

100.00 18 52 48

llO.O0 19 36 9

LOL 254.22 VL 32.075 GAL 3.94 AZL 90.33 HCA 138.22 DHA 184.90 (CC .19051 INC .3331 Vl 29.31D

LOP 42.45 VP 22.3D0 GAP 3.83 AZP 69.75 TAL 25.09 TAP 163.32 RCA 149.68 APO 120.13 Vl 15.2Ol

M I -t2.11 ZAL 52.70 2AP tl.43 ST8 1?6.88 ZAE 119.47 ETE 187.68 ZAC 89.32 ETC 273.72 LVI -1.17

GLA -18.79 RAL 120.31 RAD DS38.S VEL 11.440 PTH 6.52 VHP 2.946 DPA -33.54 RAP 506.28 (CC 1.1881

L-Z TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2628.73 -IS.7? 72.01 171.37 136.01 13 O 53 1628.T 4.57 5R.13

2464.75 -9.52 61.23 1T5.37 129.35 13 59 49 1464.7 6.57 43.28

2235.53 -3.41 45.72 178.44 123.77 15 13 58 1235.5 8.54 26.18

1943.77 -2.17 25.58 180.46 119.79 16 42 20 943.8 1D.1! 4.96

1644.01 -.87 4.25 181.17 118.27 tS l0 15 644.0 10.74 343.24

1418.24 -2.17 346.95 180,46 119.?9 19 16 25 418.2 10.11 32R,32

1282.35 -5.41 334.63 178.44 123.77 19 57 31 212.3 8.54 315.08

DIFFERENTIAL CQRRECTIONS

TD( -.3082 TRA -.D192 TCS-4.5898 8AU .7123

ROE -.2643 RRA .0975 RCS-I.1237 FAU .25238

FOE -.0528 FRA .2561 FC-19.1125 SIP 5457

BD( .4060 DRA .6268 SC3 4.725D FIP 1918

LAUNCH DATE JUN 11 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3336,8 8DR 900.4 SG3 1117.4 8T 31,3 SR 22.1 SS 5.4

RRT .?gg6 flRF .6552 RTF .giRD CRT .7732 CRS -.2955 CST -.1408

8GB 3456.2 R23 .1691 R13 .9252 LSA 36.6 HSA 12.3 SSA 5.0

SGI $415.6 SG2 521.2 THA 12.48 ELI 36.1 EL2 12.2 ALF 33.36

FLIGHT TIH( tgs. O0 ARRIVAL GATE DEC 29 1971

DISTANCE 44T.681 EARTH TO MARS

RL 151.97 LAL -.00

RP 218.33 LAP -.IS

RC 175.114 _ -2.71

PLANETOCENTRIC CONIC

C3 11.333 VHL 3.357

LNCH AZNTH LNCH TINS

SO.DO 12 11 20

60.00 13 17 ?

70.00 14 33 50

80.00 19 $ 58

90.00 17 38 1A

tOO.DO 18 48 SO

110.00 19 31 15

LOt. 264.22 VL 32.083 GAL 3.87 AZL g0.28 HCA 13g.36 8MA 185,04 ECC .19017 INC .2847 Vl 29.31R

LOP 45.58 VP 22.32? GAP 3.68 AZP 69.78 TAL 24.63 TAP 163.99 RCA 149.?S APO 120,32 V2 25.199

GP -12.34 ZAL 53.29 lAP 77.01 ITS 171.48 ZAE 117.82 ETE 187.34 ZAC 89.62 ETC 2?5.63 LVi -.82

DLA -ILLS RAL 120.78 RAD 1638.7 VEL 11.464 PTH 6.51 VHP 2.955 DPA -33.85 RAP 305.89 ECC !.1815

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2139.72 -14.51 71.50 171.72 135.88 15 O lg 1639.7 4.01 51.60

2478,05 -tO.09 61.89 175.68 129.23 13 38 23 1478.1 5.99 43.92

2252.14 -S.04 45.59 175.70 125.68 15 11 30 1252.1 ?.92 17.05

1964.15 -I.SS IS.TO 180,67 llg.?3 16 31 42 914.2 9.45 6.11

1500.44 -I.S0 5.51 |8|,57 118.24 18 S 3 611.4 10.04 344.54

1431.81 -I,SS 340.07 150.67 119.73 IS 12 49 438.? 9.45 327.48

1295.96 "S.O4 335.51 178.70 123,68 19 53 3 299.0 7.92 315.97

DIFFERENTIAL CDRRECTIQN8

TOE ".2905 TRA -.ill! TC3-4.SIRT lAD ./|O|

ROE -.2533 RRA .DSO9 RC3-1.1584 FAU °14SS!

FOE .02|l FSA .3Oil _¢-11.0909 |iF 391l

ROE .3913 SSA ,Sl?l ECS 4.SSSO FSP liDS

LAUNCH DATE JUN IS IST|

MELIOCENTRIC CONIC

NID-COUR$E EXECUTION ACCURACY O_SIT DETERMINATION ACCURACY

8GT 341S.t St_q S09.0 SG5 1111.1 IT 30,1 IR ll.l IS 5.4

RRT ,lOS? RRF 04S43 RTF 0_1! CRT .7101 CRi -.00t0 Cl| .14l$

GGB 5583.4 R25 .1?23 Rt3 .9|71 LIA 35.1 Mlk 12.5 88A 5.2

SGI 3S45.3 SGI 51i.3 THA tI.2$ ELI 35.6 EL2 12.2 ALF 35.54

FLIGHT TIH£ 191.00 ARRIVAL DATE DEC 51 1071

DISTANCE 45t.819 EARTH TO NAS5

RL 151.R? LAL -,OO

RP RII.1R LAP -,1§

RC tT?.ISO k -2.24

PLANETOCENTRIC CONIC

C3 11.231 VHL 3.351

LNCH AZNTH LNCH TINS

5D.QO 12 15 30

10.00 13 15 24

TO.O0 14 31 7

10.00 11 ! $4

90.00 17 33 31

IOO.OO 14 44 41

110.00 19 30 33

DIFFERENT IAL CORRECTION3

TD( -.2818 TRA -.Dlll TCS-5.D4T9 DAU ,7T92

NDE -.2419 RRA *1022 RCS-1.1914 FAU .24713

FDE .1005 FRA .35?2 Fc-Ig.0378 SSP 5934

BOE .3752 DRA .12699C3 L1866 FSP 1895

LOL ES4.t2 VL 31.091 GAL 3.$1 AZL 90,13 HCA 140.50 SNA |l|,tS [CC .tSOR? IHC

LOP 44.72 VP 21,255 GAP 3,54 AZP 89.12 TAL 24.15 TAP ID4.SS RCA 145.84 APO

GP -12,$8 ZAL 53.S0 2AP T5,58 IT3 |T6,0? ZAE 116,10 ETE tS?,DI ZAC $9.40 [TC

DLA -17.54 RAL 321o15 RAD Di3S.? V[L 11.410 PTH S,51 VHP 2,DS4 DPA -34,|$ RAP

L-i TINS INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TINS

2531.33 -14,S? 7L02 172.09 135.73 12 59 42

1492,06 -tD.SS Sl.58 176,00 129.09 15 55 56

$2D9.47 -$.69 47,51 ITs.g8 123.57 15 8 51

1985.32 -3,5? 27.86 1so,go 119.66 16 35 G

168g.54 "2,34 $.§0 181.58 118.15 11 I 45

145g,?9 -3.57 149.23 180,g0 11g.66 19 g D

1315.28 -6.69 356.43 178.g8 123.57 19 52 30

HID-COURSE EXECUTION ACCURACY

SGT 3595.0 SGR Sl?,g SGS 1104.S

RRT .Slgl RRF .8?30 RTF ,g229

SGB 3710,3 R23 .1764 R13 .g286

SG1 35?4.4 SG2 515.2 THA 12,03

,2331 Vl 25.314

22D.$5 V2 2$.tSR

ST5.55 LVi -.4A

305.5? [CC !.1A45

PO CST TIN INJ 2 LAT INJ I LONG

1651.3 3.43 S?.04

1492.1 5.38 44.40

126g.5 7.2T Z7.97

g85,3 S.71 ?.30

SIS.5 g.35 345.t?

459.8 6.76 328.67

311.3 ?.27 311.8g

ORBIT DETERNINATION ACCURACY

8T 30.1 SR 2Q.g 18 5.9

CRT .?440 CR$ .2159 CIT *3937

LSA 34,$ NSA 12.2 SSA S.4

ELI 54,5 EL2 12.t ALF 31.72

1962



, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DAYS 4UN 18 |SYI

HELIOCENTRIC CON|C

IL Ill,ST LAL ",00

RP Ill.De LAP ".11

RC 180.27| 61. "1,Y4

PL&NETQ¢ENTR|¢ ¢0N1¢

C5 11,141 VNL ),)St

LNCH AZMTH LNCN TINS

SO,DO 12 14 38

S0,D0 13 18 34

TO.D0 14 18 8

80.00 15 5? 4)

90.00 17 I8 48

IDO.O0 18 40 $S

110.00 19 2Y S)

FL|ORT TIN( tO0,O0 AII|¥AL DATE JAM l lOYl

LOL lt4,2t VL

LOP 4i,l| VP

"1t.84 ZAL

DIITANCE 45S,0|) EARTH TO NAIl

)hlOt 6AL 3,T4 AZL IO.IS NCA 141.8) 8MA 10S,9) 2CC ,1SlOt INC ,liDS Vt 2l,)ll

It,ItS GAP 8,40 kip IS.IS TAL 13,89 TAP IiS.)t RCA 149.91 APO ttO,?S Vt IS,DIS

S4,53 tAP 74,19 ITS 175,86 ZAE 114,81 ETE 18S,89 ZAC 89.1Y ETC t?),4l LVI -,14

DLA o18.87 RAL 311o?$ RAD 8830.S VEL th456 PTH 8.51 YHP 8.9?5 SPA -)4,4S RAP )O|,tS ECC 1.1854

L-I TIN[ INJ LAT ]NJ LONG INJ RT ASC lNJ AZMTH INJ TIN[ PO CIT TIN INJ Z LAT INJ t LONG

till,DO -JS.4T 73°57 172,46 1)5.58 12 SO |9 1688,8 2.81 57,60

ISOeoYO °11.33 83.31 IT6,33 118,94 13 55 21 1508,8 4,?3 40,)1

tilT,St "T,3? 4t.4T t79.16 It),44 15 8 18 ltS?,8 S.)t 20.98

2007,t0 -4,31 29,0T 181.15 119.S7 16 )1 t0 1007.2 8.04 8,53

IT13,)S -3.10 8.t) 181.81 1t8.12 17 5T 21 ?18,4 8.81 )4Y.21

1481.6? -4.)1 390,44 181.15 |19,57 19 ) 18 481,? 8,04 329,90

1)34,38 -7.ST S)?,SS 179.26 113.44 19 49 49 ))4.4 I,S9 )IT.IS
DIFFERENTIAL COtN[CTIGNI

TOE -,2?IT TRA ".Sill TC3-5.2777 |AU .8074

ROE -,2801 IRA .1048 RC3-1.124? FAU ,24401

FOE .1809 FRA o4|14 FC-18,9533 |SP 8174

80[ .3868 8RA .ITS? BC) 5,4180 FIP 1883

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT )72),1 SGR 917.4 IS3 1095,l IT 29.2 8R 10,0 88 I,l

RRT .0180 RRF .8814 RTF ,924) CRT .T2)5 CR8 Jill ClY ,Slid

8GB )038.9 R23 .1811 Rl) ,itS? LIA )3.5 N8A 11.| IIA S.I

SGI )003,0 SGt S09,1 THA 11.07 ELl )3.t EL2 11.1 ALF )0.91

LAUNCH DATE JUN 11 19?1 FLIGHT TIHE tOt. O0 ARRIVAL DATE JAM 4 19Y2

HELIOCENTRIC CONIC

RL I)l.g? LAL -,00

RP 219.43 LAP ",08

RC 162.871GL -1.21

PLANETOCENTM1C CONIC

C3 11.059 VHL 3.325

LNCH AZNTH LNCH TIN_

50.00 12 13 35

I0.00 13 11 )?

?O.O0 14 25 1

80.O0 15 SS 23

90.00 17 23 53

100.00 18 )8 15

110.00 19 24 28

DISTANCE 460.237 EARTH TO MARl

LOL 284.22 VL 32.110 GAL 3.87 AZL 90.13 HCA 142.78 SMA 185.49 ECC .191)4 |ME .1249 Vl 29.316

LOP 46.98 VP 22.219 GAP 3.26 AZP 89.90 TAL 2).21 TAP 165,97 RCA 150.00 APO 220.90 V2 23.048

;P -1).!0 ZAL 55.17 2AP ?2.85 ETS 175.23 ZAE 113.06 ETE 188.37 ZAC 88.9) ETC 27).41 LVI .20

DLA -18.18 RAL )22.20 RAD 6838.6 VEL 11.452 PTH 8.50 VHP 2.98Y SPA -34.80 RAP )05.04 ECC 1.1820

L-[ TIN( |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2671.58 -11.10 74.16 172.85 IS5.40 12 58 12 1876.6 2.1? SD.14

2822.26 -11,99 14.09 1T6.68 120.77 13 53 39 1522.3 4.05 4D.DS

2806,46 -8.08 49.47 179.57 113.30 15 ) 18 1)06.5 5.8? 26.63

2029.89 "§.OT )0°32 181.41 119.48 16 t? IS 1029.9 7.29 0.80

1?)?.St -).89 9,50 182.06 116.0) 17 52 51 7)7.9 7.85 348.04

1504,)6 -S.OT 351.09 181.41 119.46 19 1 19 504.4 7.29 3)1.17

13S3.28 "8.08 ))8.39 179.57 123.)0 19 4? 1 )5).3 5.87 318.84

DIFFERENTIAL CORMECTIOI_I

TOE -.25S9 TRA -,61S4 TC3-5.5088 IAU ,63||

ROE -.1179 RRA .1071 MC3-1.2595 FAU .14084

FOE .2G2T FRA .4585 FC-18,S))? BSP 6409

DOE .3361 BRA .6246 DC) ).6508 FSP 1864

NED-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 3851.9 SGR 937.8 SG) 1068.5 ST 28.1 6R 19.0 56 6.2

RRT .8)67 RRF .8897 RTF .925? CRT .8971 CRS ,6020 CST .6686

$GB )964.4 R23 .1857 RI) ,9309 LSA St.) NSA lt.l SSA S.8

$GI 3932.4 )02 50),0 THA 11.71 ELI )1.7 EL2 12.1 ALF )0.07

LAUNCH DATE JUN 16 1971 FLIGHT TIM( 204.00 ARRIVAL DATE JAN 6 197t

HELIOCENTRIC CCNIC DISTANCE 464.416

NL 151.97 LAL -.DO LOL 2S4.tt VL )2.110 GAL 3.80 AZL 90.OY HCA 14).08 SNA

NP 219.80 LAP -.04 LOP 48.10 VP 22,197 GAP 3,t2 AZP 89.95 TAL tZ.Yt TAP

NC 185.475 GL -.68 GP -|).)8 ZAL 5|.84 tAP 71,55 ETS 174.79 ZAE 111.54 ET[

PLANETOCENTNIC CONIC

C3 10.9T$ VHL 3.31) DLA "1|.41 RAL 312.68 RAD SG)8.5 VEL 11.448 PTH 6.50 VHP

EARTH TO MARS

185,68 ECC .19160 INC .0660 Vt 19.)16

166.60 RCA 1|0.08 APO tit.22 VE IS.DOT

188.07 ZAC 80.67 ETC 873.35 LVI .54

).000 OPA ")|.12 RAP 304.85 [CC 1.1806

LNCH AZNTH LNCN TIN[ L-I TIME INJ LAT

tO,DO 12 12 19 2S90.27 -14.76

60.OO 13 9 )1 29)8,59 -1t.66

TO.O0 14 It 45 ISIS,IS -8.82

60.OO 1| 48 54 209).4| -5.84

$0.00 I? 19 49 IllS.St "4.T1

1O0.00 tO )1 48 S|t?.St -|.88

llO.OO IS 21 I1 1)T).05 00.81

DIFFERENTIAL CORRECTIONI

TD[ -.2)41 TRA -.iIti TC|-5.7)99 IAU .iS)4

ROE -.205) RRA ,109) RCS'I,094Y FAD ,13?39

FOE .)444 FRA ,|091 rC-tl.?t4) 85P 6644

SOS .)134 IRA ,SOTS BC) 5.883Y FSP 1848

LAUNCH DATE JUN IS 19?1

HELIOCENTRIC CONIC

RL 151.9Y LAL ".DO

RP 220,18 LAP "*OO

RC IS8,086 GL ".06

PLANETOCENTRIC CONIC

C3 10.897 VHL ),301

LNCH AZMTH LMCH TIME

5O.OO 12 11 IS

60.00 1) Y 16

TO.DO 14 18 16

IO.OO 15 44 IS

9O.OO 1? 13 )|

100,00 18 t? ?

110.00 19 IT 45

]NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN IMJ 0 LAT INJ t LONG

74.79 17),26 135.21 12 |? IS 1690.| 1.48 58.71

64.90 177.04 128.58 13 51 |0 1538.5 ).34 46.8)

50,S) 179.89 ItS.iS 15 0 )1 130S.2 5.13 )0.9T

31.S) 181.69 119.)) 16 13 S lOS3,| S.Sl I1.11

I0,93 181.32 117.90 17 48 It 783.4 ?.De )30,OS

3|3.00 181,69 110.)3 18 57 14 5t7.9 6,51 ))0.48

339.45 179.89 128.1) 19 44 3 )?3.0 3.1) 319,80

MIDoCOURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST lgYg. S |DR 948.! SG$ I0Y8.| ST 2S.I 6R 18,06) 9.S

RRT ,i448 RRF ,liT? RTF ,_67 CRT ,168i CII ,ills CiT ,fill

SGt 4091.4 RO) ,1911 RI3 ,0)|6 L|A 31,0 NSA 12,1 I)A S,O

8GI 4061.0 )80 49?.3 THA 11.37 EL! )O.! (Lt It,! ALF tl.14

FLIGRT TIME 006.00 ARRIVAL OATE JAM I 12Tt

18S.TT ZAC 88.)g [TC t?).30

O]$TANCE 468.39t EARTH TO MAIl

LOL tS4.tt VL )t.l)O GAL 3.53 AZL 90.01 HCA 145.00 6NA |88,$1 [CC .19190 INC .0000 Vl

LOP 49.It VP 2t.165 GAP 0.9g AZP 89,t9 TAL tO.t3 TAP |67,t) RCA 150.1) APO ttl,4? V2

GP -13.S? ZAL 58,$t ZAP ?0.30 ITS t74,)3 ZAE 110.08 £T[

DLA -14.64 RAL )t3.18 RAD D6)8,1 VEL |1.44| PTH 6.S0 VHP ),OJ5 DPA -)|.44 RAP )04.$9

L-I TIME |NJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ T|NE PO CST TIM INJ 2 LAT

t?04,77 -17.46 74o46 IT3.$8 1)4.g9 11 |6 19 1704.8 .?5

tSSS,71 -1),41 65,?7 177.42 128.)? I) 49 |3 1|$5.7 2.$8

2)44,93 -9.$8 |1.64 1)0.22 122.94 14 |7 t6 1346.9 4.34

1077.96 -6.67 )2,99 181.gg 119.17 t6 18 53 tOTS,O |.70

t?89.T? "5.84 11,41 180.61 117,78 17 4) t4 789,8 6.t)

ISSI.4) "8.t? )|4.)6 181.99 119.1? 18 51 59 ||t.4 |,?0

l)g),?) -9.58 )40,|6 180.20 122.94 19 40 5g )g3,? 4.)4

DIFFERENTIAL C(]R[CTION8

TDE -.2146 TRA -.6099 TC)-).968? 8AU .8go)

MDE ".1921 RRA .1124 RC)-I.))OS FAU ,23)68

FDE .4296 FRA .55?5 FC-18,5620 BSP 6881

BOE .2880 BRA .1201 8C3 6.115t FSP 1827

MID-COURSE EXECUTION ACCURACY

SGT 4|06.6 )DR g60.9 SG) 1064.)

RRT .8527 RRF *9054 RTF *g27)

SGB 4217.6 R2) .1970 R13 .9)25

S01 4188,? 682 492.2 THA 11.44

16.)16

t4.944

LVl .48

ECC I,I?S)

INJ | LONG

$9.)2

4?.6|

)t.OS

11.48

)|1.|?

))3.84

310.9?

ORBIT DETERMINATION ACCURACY

ST 25.5 SR IT.0 88 ll.S

CRT .6194 CR8 ,7)51 CST .?)7?

LSA 2g.7 MSA 12.) 3SA 6.2

ELI 28,2 EL2 12.1 ALF 28.01

198|



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971) .

LAUNCH OAYE dUN IS II?1

MELIOC[NTRIC CONIC

RL 1il.17 L4L ",00

RP 220.85 LAP .DI

_C 150.711 GL .58

PLAMETO¢ENTRIC CONIC

C3 10,824 VHL _.2iD

LNCH AZMTM LNCM TIME

50,00 12 I 52

EO,O0 13 4 54

70.00 14 14 41

CO,DO 15 31 24

90,00 17 i 9

ZOO.D0 18 22 IS

110.00 19 14 8

FLIGHT TI_( |Ol,OO 4RRI¥AL OAT[ JAM 10 ll?l

DIITANC[ 478,?S4 EARTH TO MAil

LOt. !S4.82 VL _2.140 GAL 3,40 AZL DR,t4 HCA |41.18 tMA |l|,ll ECC ,llt2l INC .DIS! Vl 21,|ll

LQP 50.34 VP 22,113 GAP 2,8S AZP 90.DS TAL 21.T3 TAP 1i7,85 RCA IS0,21 APO 211.?1 V2 14oils

;P -t_.i? ZAL 5?.22 ZAP N,O8 iTS 173.87 ZAE 108.60 ST[ 185,47 ZAC ll.OI ETC 273,2l LVI 1,12

OLA "13,82 RAL 323.83 RAD 1838.5 VEL !1.442 PTH 6.49 VHP I.O$t SPA "3$,TB RAP 304,S8 ECC t.l?ll

L-I TIME |NJ LAT 1NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CiT TIM INJ 2 LAT IMJ 2 LOqi

2710.12 -tR,20 18.t7 114.11 154.75 12 55 13 1720.1 -.02 IS.gS

2573,80 -14.17 88.89 I?T.82 1=8,23 13 47 48 1513.8 l,Tg 48,i2

2368.62 -|0,38 52.01 180.37 122.72 14 34 10 1368,6 l.t2 33.19

2103.48 -7.i2 34.41 182.30 118.98 16 14 2? 1103.5 4.84 13,99

1817.I4 -I.41 13.98 182.91 117.10 17 38 26 817.1 5.36 353.12

I377.R6 -7.52 355.78 182.30 118.t8 18 49 33 578.0 4.t4 333.21

1418,44 -10.38 341.73 180,57 122,72 19 37 43 415.4 3,S2 322,11

DIFFERENTIAL CCRRECTION3

TOE -.1890 TRA -.6057 TCi"S.1970 8AU .9183

ROE -.1794 RRA .1151 RC3-1.3677 FAU .22988

FOE .5167 FRA .6031 FC-18.3850 BIP TItS

BO[ ,2599 iRA .6175 IC3 S,3462 FIP IR04

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

8GT 4233.1 3GR 9?4.2 863 1052.2 8T 24.D 8R 15,1 8S 13.4

RRT .8602 RRF .9128 RTF .9282 CRT .5519 CR8 ,7676 CST .7292

8GB 4343.8 R23 ,2032 R13 .9331 LSA 21.4 MSA 12,i iRA S,2

801 4316.4 802 487,3 THA /1.34 ELl 26.1 EL2 12,1ALF 24.49

LAUNCH DATE JUN 18 1971 FLIGHT TIME 210,0Q ARRIVAL OAT[ JAN 12 1972

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 220.93 LAP .07

RC 193.341GL 1.23

PLANETOCENTRIC CONIC

C3 10.758 VHL 3.280

LNCH AZMTH LNCH TIME

50.00 12 8 21

60.00 13 2 19

70.00 14 10 51

80.00 15 34 19

gO.DO 17 2 30

100.00 18 17 11

110.00 19 10 17

DISTANCE 476.933 EARTH TO MARS

LOL 264.22 VL 32.150 GAL 3.38 AZL 89.87 HCA 147.23 SNA 188.13 ECC .19255 INC .1241 Vt 25.315

LC_ 51,48 VP 22.102 GAP 2.72 4ZP 90.11 TAL 21,23 TAP |80,45 RCA 150.3/ APO 222,00 V2 24.484

GF -14.30 ZAL 57.t4 ZAP 67,91 iTS 173,38 ZAE 107,18 ETE 185.18 ZAC 87.78 ETC 273.23 LVI 1.57

OL4 -12.95 RAL 324.10 RAO 1838,4 VEL 11.439 PTH 6.49 VHP 3,049 SPA -39.13 RAP 304.52 ECC 1.1770

L-I TIME INJ LAT INJ LONG INJ RT ABE INJ AZMTH INJ TIME PO CiT TIM INJ 2 LAT INJ 2 LONG

2736,39 -16.98 78,t3 174,t6 134.49 12 33 58 1736.4 ".84 80.64

2592.8t -14.97 87.67 178.23 127.87 13 45 32 1592.9 ,95 49.43

2391.40 -11.22 54.04 1i0.94 122.47 t4 30 43 1391.4 2.65 34.38

2130.12 "i.39 33,91 182.64 118,76 16 9 SO 1130.1 3.95 15,35

1845.64 -7,31 13.$8 183.22 117.40 17 33 18 845.6 4.45 354,?2

1604.60 -8,39 357,28 182.64 118,76 18 43 56 604.6 3.95 335.73

1438.22 -11.22 342.96 180.94 122.47 19 34 16 438.2 2.55 323,30

DIFFERENTIAL CCRRECTION8

TOE -.1609 TRA -.6035 TC3-S.425t BAU .9459

ROE -.1643 flRA ,1178 RC3-I.4DG5 FAU .22591

FOE .6025 FRA ,54i4 FC-18,1888 BSP 7350

BD[ .2300 BRA .6149 RC3 6.5775 FSP 1782

MZD-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

8ST 4360.6 8DR 989.0 SG3 1039.6 8T 22.4 SR 14.8 88 15.3

RRT ,8674 RRF .9201 RTF .9289 CRT ,4815 DR8 ,785i CST .5969

8GB 4471.3 R21 .2097 R13 ,9336 LSA 27.2 MSA 13.2 884 8.2

3G1 4445.2 302 482.8 THA 11.26 ELI 25.9 EL2 12.1 4LF 24.17

LAUNCH DATE JUN 16 1971 FLIGHT T|ME 212,00 ARRIVAL DATE JAN 14 1972

HELIOCENTRIC CONIC OIITANCE 481.096 EARTH TO MARS

RL 151.97 LAL -.00 LOL 284.22 VL 32.1i0 GAL 5.31 AZL 8g.80 HCA 148,34 3NA t6t.33 ECC .19290 INC .1966 Vi 29,318

tip 221.31 LAP .10 LOP i2.tl VP 22.070 GAP 2*SO AZP 90.17 TAL 20.72 TAP llg. OS RCA 150.38 APO 222.27 V2 24.842

RC 19i.978 GL 1.94 gP -14.54 ZAL i8.87 ZAP 66,79 iTS 172,88 ZAE 105,78 ETE 184.89 ZAC 87,44 ETC 275.21 LVI 1.93

PLANETOCENTRIC CONIC

C3 10.694 VHL 3.270 OLA -12.05 RAL 324,§7 RAD 6638.4 VEL 11.438 PTH t.49 VHP 3.067 SPA -36.48 RAP 304.50 ECC 1.1780

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CAT TIM |NJ 2 LAT INJ 2 LONG

50.00 12 6 40 2713.66 *t9.80 77.75 175,03 134.19 12 32 34 1753.7 -t.71 61.38

80.00 12 30 32 2813.06 -15.81 18,71 178,61 127.57 13 43 ! 1611.1 .96 50.39

70.00 14 8 41 2415.35 -12,09 it,iS 181,33 122.19 14 47 3 1415.3 1.73 35.84

8O.DD 15 28 O 2157,t8 -9.30 37.47 182.99 !18.50 16 4 58 1158.0 3.01 18.09

gO.DO I8 98 37 10/5,34 -0.25 IT.27 183.56 117.15 17 2? 52 875.5 3.50 358.39

IOO.OO 18 11 82 1632.45 -I,iO 358.04 182,19 118.80 |8 39 5 t32,4 3.01 338,18

liD.DO 10 8 14 1482.17 -12,09 344,27 181.33 122.19 11 30 56 482.2 t.?5 324.55

DIFFERENTIAL CGqRECTION8 MID-COURSE EXECUTION ACCURACY O_IIT DETERMINATION 4CCURACY

TOE -.1290 YRA -,iBiS TCi-t,lSD8 |AU .1?51 IgT 4486.4 SiR 1004.9 353 1025,9 iT 20.7 IR 13.8 81 17.4

ROE -.1494 IRA .1208 3C1"!,4412 FAU .||187 RRT ,8742 flRF ,0270 RTF ,_81 CRT ,]Yll CRi ,794| C2! *|$82

FOE .2810 FRA oil?4 FC'17o9813 lip ?iTS 8GB 4Si?.8 R23 .|187 R!3 .9340 LIA _8,2 MSA |4.0 88A I,O

SOE .1974 IRA .Sill |C3 S,ID82 FiP |738 BGI 43?2.1 8G2 478,8 THA |!,20 ELI 21,7 ELI 12,1 ALP 2D.21

LAUNCM DATE JUN IS IR?I PLIGHT TIN[ 214,00 ARRIVAL DATE JAN I1 ||72

HELIOCENTRIC CONIC OI8TANCE 48|,|§9 EARTH TO RAR8

RL 111.97 LAL -.00 LOt. 114.11 VL 32.171GAL 3,23 AZL 89.?3 HCA 141.44 8NA 188o|1 [CC .ll328 INC .2Yil Vt 21.118

RP 221.15 LAP .14 LOP |l*il VP 22.03i SAP 2,41 AZP 10.24 TAL E0,20 TAP |MR.84 RC4 110.48 AFO 222.5t V2 24,80|

RC 118.821 9L t.70 GP -liDS1ZAL 5t.43 ZAP 81.?0 ST8 172,38 ZA[ |04,42 ETE 114.80 ZAC 8T.08 ETC 273,tt LVl 2.10

PLANETOCENTRI¢ CONIC

C3 10.i31 VML $,252 OL4 "|1.10 RAL 325,03 RAD 1818,4 VEL |1.434 PTN 1.4R VHP 3.08? OPA °31.8i RAP 304,S| [CC !.1731

LNCH A2MTH LNCM TIN[ L'I TIME INJ LAT |NJ LONG |NJ RT ASC ]NJ AZNTk INJ TINS PO C|T TIM INJ ELAT INJ 2 LONG

IO.DO 12 4 41 2?Tt.RS "20,8? 78.i3 175.$2 133.81 12 51 0 1772.0 -2,11 12.t3

10,00 12 IS 32 2534,41 -18,11 81.83 I?i,11 127.23 13 40 21 I034.4 -,18 !1,41

?D.O0 14 2 2i 2440.17 -13.00 58.73 181.?1 121,88 14 43 i 1440.1 ,77 3S.lS

10.00 15 23 21 211?,16 -10,24 31.13 183.18 111.20 !! Si 12 1187.2 2.02 18,50

SD.O0 18 lO 2? 1i08,38 -g,19 19.04 183,92 116.86 17 22 13 i06.4 2.tl 3iS.t2

100.00 18 S 17 1561.13 -10.24 .SO 183.3E 118.20 18 33 58 811.S 2.02 339.87

!t0.00 19 t 54 1457.38 -13.00 345.61 181.73 121,85 1i 26 41 487.4 ,?? 325.S?

DIFFERENTIAL CCRRECTION8 MID-cOURSE EXECUTION ACCURACY QMBIT DETERMINATION ACCURACY

TOE -.0927 TRA -.8954 TC3-6.8711 |AU .Igg9 SiT 4610.2 SiR 1022.1 803 1011.1 IT 1g.2 8R 12.3 95 ti.S

RDE -.1337 RRA .1230 RC3-1,4868 FAU .21754 RRT .8804 RRF .1333 RTF .92i4 CRT .2218 CR9 .?i26 CIT ,53?3

FDE .7822 FRA .7310 FC-17.7020 SiP 7i17 808 4722.2 R23 .2244 R13 .9341 LSA 25.3 M$A lt.t 8SA 5.?

9D[ .152? iRA .S08t BC3 ?.0301 FSP 1733 SG! 46i8,1 SG2 4?5,$ THA 11.16 £Lt 19.5 EL2 11.8 ALF 12.89
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 19 1971 FLIRNT TIN[ llR.OO ARRIVAL DATE JAM II ll?l

H[LIO¢[MTIIC ¢ONIC

RL 181.9T LAL ",DO

RP 22R.07 LAP .17

NC ROl.2?O GL 3.51

PLAMETOCENTNIC CONIC

C3 10.591 VHL 3.254

LNCH AZMTH LNCM TIME

SO.DO 12 2 43

6O.DD 12 33 18

TO.OO 13 S? Sl

80.00 15 17 31

9Q.OQ 16 43 37

tOO.DO 18 O 28

110.00 19 97 17

DISTANCE 489.418 [ARTM TO MAll

LGA. EI4,RR VL 38o182 8AL 3.11 AZL 99.84 HCA |SO.S4 8MA Ill,i! ECC .1939! INC .3RID VI 28.811

LOP 34.7R VP 2E,OD8 GAP 8,33 AZP 90,3! TAL 19,69 TAP 170.23 RCA lID.S3 APO 228.8S V2 24.789

6P -IS,4O IAL 80.20 ZAP 64.88 [79 1?1.81 ZA[ 103,D9 [T[ 184,38 ZAC 89.98 [TC 2T3,ll LVI 8,ll

OLA -lO,D9 RAL 38S.47 RAO 6838.3 VEL 11.432 PTH 1,41 VHP 3.107 DPA -37,25 RAP 304.S9 ECC !.I743

L-i TIN[ INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIN[ PO C8T TIM INJ 2 LAT INJ 2 LONG

2TIt.SO -El.S8 ?9.58 178.03 I33,49 12 49 14 1791.5 -3.6I 82.94

2957.04 -17.62 71.02 179.58 126.85 13 3? 33 1857.0 -1.88 52,50

2487.1? -13.95 S8.21 182.16 121.49 14 38 58 1467.2 -.25 38.34

2217.80 -11.22 40.87 183.75 11?.85 IS 54 28 1217.8 .99 20.18

1938.90 -10.19 CO.91 194.30 118,52 17 18 16 938.9 1.46 388.94

1692.E? -11.22 2.24 193.?$ 117.85 18 28 35 892,3 .99 341,35

1S13.99 "13.9S 347.13 I02.18 121,49 19 22 31 5t4,0 -.21 327.26

DIFFERENTIAL CCRRECTION8

TOE -.0888 TRA -.5816 TC3"T.OtDD IAU I.DE?O

ROE -.11T8 RRA .12WI RCS"I.SE94 FAU .81384

FDE .i?3O iRA .T676 FC'|?.4306 DDP 9040

DOE .1285 BRA .60S1 D¢3 ?.2530 PiP 1703

LAUNCH DATE JUN 11 liT|

HELIOCENTRIC CONIC

RL 151.97 LAL -.00 LOL 264.22 VL 32.193 GAL

RP 222.46 LAP .21 LOP 35.98 VP 21.977 GAP

NED-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4735.3 8GR 1041,6 863 99E.2 ST IT.9 88 11.0 88 ll.l

RRT ,8866 RRF .9398 RTF .9298 CRT ,GEl? CR8 .7817 CAT .3AID

8G8 4848.S R23 .2320 R13 .9343 LSA 25.0 1484 16.3 88A 8.3

801 4825.4 $02 4?E.9 THA 11.14 ELI 17.9 EL2 11.0 ALF !.21

FLIGHT TIN( 218.DD ARRIVAL DATE JAN tO 1978

DISTANCE 493.588 EARTH TO MAN8

3.08 AZL 8g.56 HCA 151.84 SMA 188.81 [CC .19409 INC .4418 Vl 29.316

2.20 AZP 90.39 TAb 19,17 TAP 170.80 RCA 150.60 APO 223.18 V2 24.T17

GP -15.82 ZAL 60,98 ZAP 63,67 ETS 171.24 ZAE 101.79 ETE 184.03 ZAC 86.27 ETC 273.18 LVl 3.07RC 203.922 GL 4.38

PLANETOCENTRIC CONIC

C3 10.552 VHL 3.248

LNCH AZMTH LNCH TIME

50.00 12 O 23

60.00 12 49 44

?0.00 13 82 55

8O.OO 15 It 15

90.00 16 37 6

lOO.OO 17 54 ?

110.00 18 52 21

DLA -9.02 RAL 325.91 RAD 6638,3 VEL 11.430 PTH 6,48 VHP 3.130 DPA -3T.66 RAP 304.?0 ECC 1.1737

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2812.28 -22.55 80.61 176.56 133.07 12 47 16 t812.3 -4.65 63.82

2661.06 -18.60 ?2.30 180.07 126.42 13 34 25 1681.1 -2.93 83.64

2495.30 -14.95 59.79 182.61 121.07 14 34 30 1495.3 -1.32 39.81

2250.05 -12.24 42.72 184.17 117.45 15 48 45 1250.0 ".11 21.95

1973.06 °11.22 22.89 184.70 116.13 17 9 59 973.1 .36 !.84

1724.52 -12.24 4.09 184.1? 117,45 18 22 52 ?24.5 ".11 343.32

1842.12 -14.9§ 348.70 182.61 121.0? 19 18 3 542.1 "1,32 388.72

DIFFERENT/AL CC_R[CTIONS

YO[ -.0066 TRA -.5670 TC3-7.3012 lAD 1.0539

ROE -.1000 NRA .1300 8C3-|.5730 FAU .208?0

FOE .9682 FRA .8024 FC-17.1239 DIP 8268

• ODE ./003 liRA .6020 DC3 ?.4689 FSP 1674

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SRT 4858.2 SGR 1062,7 _83 990.2 ST 17.3 9R 9.8 89 24.1

RRT ,8922 RRF .9459 RTF .9297 CRT -.2243 CR9 .7572 CST .1840

SGB 4973.0 R23 .2399 R13 .9344 LSA 25,5 MSA 17.3 SSA 4.8

661 4950.7 802 470.9 TflA 11.15 ELI 17.3 EL2 9.3 ALF 170.10

LAUNCH DATE JUN 18 1971 FLIGHT TIM( 220.00 ARRIVAL DATE JAN 22 19?2

HELIOCENTRIC CONIC

RL 151.97 LAL -.00

RP 222.84 LAP .25

RC 206.578 GL 5.31

PLANETOCENTRIC CONIC

C3 10.522 VHL 3.244

LNCH AZMTM LNCM TIME

50.00 11 5? 48

6O.OD 12 45 12

70.DO 13 47 37

80.00 t5 4 36

90.00 IR 29 St

tOO.DO 17 47 28

liD.GO 18 47 3

DISTANCE 497.717 EARTH TO MARS

LO_ 284.22 VL 32.204 GAL 3.01 AZL 89.46 HCA IS2.73 8NA 187.06 ECC .19453 INC .5344 Vl 29.816

LOP 56.95 VP 21.946 GAP 2.07 AZP 90.48 TAL 18.64 TAP 1?1.37 RCA 150.68 APO 223.45 V2 24.6?S

GP -16.28 ZAL 81.80 ZAP 62.?2 ET8 170.85 ZA[ 100.51 [TE 183.74 ZAC 85.82 [TC 273.19 LVi 3,49

DLA -7.89 RAL 326.33 RAO 6638.3 V(L 11.429 PTH 6.48 VHP

L-I TIME INJ LAT

2834.48 -23,38

2?06.62 -19,62

2325.I1 -|5.99

2284.08 -13.30

2099.03 -12,29

1788.55 -I3.30

1571.92 -IS.9R

DIFFER[MTIAL CORRECTIONS

TOE .O4II TRA -.S848 TCS-?.SO90 lAD l. OlO|

ROE -.0813 RRA ,1631 RC$-I,IlI? FAU ,|O4IR

FOE 1.0584 FRA .8333 FC'19,7955 |9P 6498

ROE .ogtI iRA .5998 9C3 ?.8818 F|P |648

LAUNCH DATE JUN 18 I971

HELIOCEMTRIC CONIC

RL 131.V7 LAL -.DO b_. ES4,2E VL

RP 223.23 LAP .28 LOP 39.04 VP

RC 209.236 6L 8.31 GP -18.?8 ZAL

PLAMETOCENT8|C CONIC

3.153 DPA -38.09 RAP 304.86 [CC 1.1732

INJ LONG INJ RT ARC INJ AZNTH INJ T1NE PO CST TIM INJ 2 LAT INJ 2 LONG

81.72 IT?.lI 132.60 12 43 3 1834.5 -5,78 84.71

73.68 I80.sg 125.94 13 3Q 59 1706.6 -4.06 54.8?

81.46 183.09 120.59 14 29 42 1525.1 -2.46 41.36

44.70 184.62 118.98 15 42 40 1284,1 -1.28 23.82

24.99 185.13 113.67 17 3 20 lOOg.O -.80 3.85

6.06 184.62 116.98 10 16 46 750.8 -1.28 345.19

350.38 183.09 120.39 19 13 IS S?l.g -2.48 330.28

MID-COURSE EXECUTION ACCURACY ORBIT DETERRIHATION ACCURACY

36T 4982,3 3GR 1089.1 883 983.8 IT 17.8 3R 8.S 88 88.R

RRT .8978 RRF .Ill4 RTF ._99 CRT -.4813 C88 .?lid C8! 0.0888

388 S099,3 823 ,2432 RI3 .9343 LIA 27,3 NIA 17,V IRA 4.3

8GI SO??.? 362 489.7 THA II.I? ELl 18.2 EL2 8,8 ALF 181.07

PLIGHT TIM( 222,00 ARRIVAL DATE JAN 24 187t

OISTANCE S01,961 EARTH TO NARD

32.213 GAL E.33 AZL 89.3? HCA 113.88 8NA 18?.21 ECC .19498 INC .8139 Vl 28,31i

21.918 RAP l,g4 AZP g0,3? TAL 19.12 TAP !71.94 RCA 110.74 APO 223.7? V2 24.633

82,63 ZAP 81,81 [T8 1?0.02 ZAE 99.2? [TE 183,43 ZAC 05,33 [TC 2?3.20 LVl 3.V2

¢3 19.$92 VML 3.E41

LNCM AZNTH LNCH TIME

SD.O0 11 34 58

QD.OD 12 41 40

TO.O0 13 41 94

60.00 14 87 30

90.00 11 22 ?

ID0.00 1? 4D 21

11D.00 18 41 20

DIFFERENT IAL CORRECTIONS

TDE .0986 TRA -.$822 TC3-T.?I01 BAU 1,1073

RDE -.D816 RRA .1363 RC3-1.6668 FAU .19953

FDE 1.1521 FRA .8610 FC-16,4484 69P 8719

6DE .1137 liRA ,5980 BC3 ?.8882 F9P 1913

DLA -8.18 RAL 3E1.?3 RAD 1638.3 V[L !1,4Z8 PTN 6.48 VHP 3.1?8 OPA *38,33 RAP 305.09 ECC 1,172i

L'Z TIME INJ LAT INJ LONG |NJ RT ASC ]NJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

2839,17 -84.87 82.g2 177,70 132,0? 12 42 34 1838.2 -8.93 85.71

2?33.8? -20.?0 79,17 181,14 125,38 13 2? 14 1733.9 -5.25 56.18

2356,77 -1?.08 63.27 183.60 120.04 14 24 31 1556.8 -3.66 43,02

2329.10 -14.41 46,80 185.D9 116,44 13 36 10 1320,1 -2.48 28.80

204?,04 -13,40 2?,23 193,59 113.14 16 36 13 |047°9 -2,03 5.97

1794.39 -14.41 8,17 185.09 116.44 18 lO 19 ?94,6 -2.48 347,16

1603,39 _17.09 332.19 193,60 120.04 19 8 4 803.6 -3.66 131.94

ORBZT D[T[RNINATION ACCURACY

9T 19.2 8R 6.? 63 29.D

CRT -.6974 CR$ .6246 C$T *.3D68

L9A 30.3 NRA 17.9 88A 3.D

ELI 19.8 EL2 4.? ALP 168.40

MIO-COUR$[ EXECUTION ACCURACY

$6T 5106.3 SGR 1112.5 983 94?.1

RRT ,g029 RRF *g567 RTF .92g6

868 $226.1 R23 .2565 R13 .9343

SG1 5205.0 $62 469.3 THA 11,22

1985



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, /971)

LAUMCH DATE JUN SS 15T1

HELIO¢EMTRI¢ CGNI¢

RL 151.DT LAL -.0D

_F 22S.DE LAP .31

RC 211,895 GL T,SS

PLANETQCENTRIC CONIC

C3 10.455 VHL 3.240

LHCH AZMTH LMCH TIME

50.00 11 51 43

60.00 12 37 3

?0.00 13 33 43

80.00 14 49 52

90.00 ID 13 52

100.00 17 32 44

110.00 18 35 10

FLIGHT TIM( 224.00 ARRIVAL DAY[ JAN 2D 197S

DISTANCE SOS.D01

L_ 214.22 VL $E.EES GAL 1.8S AZL 89.26 HCA 154,90 8HA

LOP SS,13 VP EI.I8S GAP 1.81 kiP 90.67 TAL 17,59 TAP

GP -IT,28 ZAL $3,40 ZAP 60,95 ETS 169.35 ZAE g9.0S [TE

EARTH TO MARl

1|7.4| [CC ,IS545 IMC .7411 VI 21.311

|72.49 RCA ISD.SI APO 224.08 V2 24.592

185.15 ZAC 64.60 ETC 273.22 LVI 4.39

DLA "S.40 RAL 327.11RAD SS38.3 VEL 11.427 PTH 6,48 VNP 3.205 DPA "59.04 RAP 305,3Z ECC 1.17E7

L-| TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IMJ 2 LAT INJ 2 LONG

2883.60 -25,82 84,25 178.32 151,42 12 39 45 IRBS.E -8.21 SI.S4

2?E2,99 -21.84 76.79 161.73 /24.75 13 25 6 1763.0 -8.52 57.59

2590.50 -16.21 65.22 164.15 119.40 14 16 54 1590.5 -4.95 44.79

2358,34 -15.55 49.06 185.60 115.81 15 29 11 1358.3 -3.77 27.90

2087.34 -14.55 29.62 188.09 114.52 16 48 39 1087.3 -3.32 8.22

1832.82 -15.55 10.43 185.60 115.81 18 3 17 832.8 -3.77 349.27

1637.31 -18.21 354.14 164.15 119,40 19 2 27 637.3 -4.95 533.71

D|FFERENTIAL CORRECTIONS

TOE .1570 TRA -.5794 TC3-7.8961 BAU 1.1335

RDE -.0401 RRA .1399 RC3-1.7139 FAU .19450

FDE 1.2508 FRA .8893 FC-16.0447 BSP 8954

BDE .1620 DRA .5960 BC3 9.0800 FSP 1584

LAUNCH DATE JUN 16 1971

HELIOCENTRIC CONIC

RL 151.97 LAL -,00

RP 224.01 LAP .35

RC 214.550 GL S.SS

PLANETOCENTRIC CONIC

C3 10,502 VHL 3.241

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5225.8 8GR 1140.1 803 928.4 ST 22.1 DR 5.4 S8 31.6

RRT ,9072 RRF .9615 RTF .9291 CRT ".7852 CRS .4499 CST -.S101

8GD 5348.8 R23 .2656 R13 .g339 LEA 34.6 MSA 17.7 88A 3.3

801 5328.0 802 470.3 THA 11.29 EL1 22.5 EL2 3.3 ALF 168.90

FLIGHT TIME 226.00 ARRIVAL DATE JAN 28 1972

DISTANCE 510.136 EARTH TO MARS

LOL 204,22 VL 32.238 GAL 2.77 AZL 89.14 HCA 155,99 IRA 187.04 ECC .19593 INC .8575 Vl 29.316

LOP 60,21 VP 21,855 GAP 1.09 AZP 90.78 TAL 17.05 TAP 173.04 RCA 150.58 APO 224.41 V2 24.550

GP -17.85 ZAL 64.35 ZAP 60.14 ET8 168.65 ZAE 96.8? [TE 182.85 ZAC 84.23 ETC 273.25 LVI 4.88

DLA -4.04 RAL 327.47 RAD 6638.3 VEL 11.428 PTH 6.48 VHP 3.233 DPA -39.57 RAP 305.62

LNCH AZMTH LNCH TINS

50.00 11 48 ?

60.00 12 32 O

70.00 13 29 1

80.00 14 41 40

90.00 16 S O

1OO.O0 17 24 31

110.00 18 28 27

L-I TIME INJ LAT IN3 LONG INJ RT A$C INJ AZNTH

2910.91 -27.04 85.70 178.98 130.76

2794.20 -23.04 78.56 182.35 124.03

2626.53 -1g.41 67.34 184.73 118.67

2399.09 -16.74 51.50 186.15 115.09

2130.21 -15.75 32.20 186.62 113.80

1873.56 -16.T4 12.87 186.15 115.09

1673.35 " -19.41 356.26 184.73 118.67

ECC 1.1728

INJ TIN( PO C$T TIM INJ 2 LAT INJ 2 LONG

12 36 38 1910.9 -9.57 08.01

13 18 34 1794.2 -7.88 59.10

14 12 47 1628.5 -6.31 46.69

15 21 39 1399.1 -5.14 30.15

16 40 30 1130.2 "4.69 IO.63

17 55 45 873.6 -5.14 351.52

18 56 21 673.4 -6.31 335.61

DIFFERENT IAL CORRECTION8

TDE .2253 TRA -.5799 TCS-8.D?ID BAU 1.1599

RDE -.0171RRA .1454 RC3-1,7641FAU .10954

FOE 1.3451FRA .9lid FC-15.S253 ISP SISO

BDE .2259 BRA .5945 BC3 8.2015 FIP 1551

LAUNCH DATE JUN 16 1971

HELIOCENTRIC C(:_IIC

RL 151,97 LAL -,00 LOL 264,22 VL 52,24R GAL

RP 224,40 LAP .38 LOP 81.29 VP 21.925 GAP

RC 217.222 GL 9.51 GP -18.4? ZAL D5.25 ZAP

PLANETOCENTMIC CONIC

C3 10.525

LNCH AZMTH LNCH TIME L-! TIME INJ LAT

50.00 lI 44 5 2940.34 -28,54

60.00 12 24 25 2827.70 "2A.31

?0.00 13 21 42 26E5.17 -20.25

80.00 14 32 41 2442.87 "17.98

90.00 1S 55 2l 2170o01 -IS.95

100.00 17 15 32 1917.14 -17.98

110.00 19 21 l 1711lid -20*05

DIFFERENTIAL CORRECTIONS

TD[ .2989 TRA ".iTS3 TC3-S.2374 DAU l,llel

RDE .0075 RRA .1415 RCS-I,elEI FAU .18449

FDE 1,4438 FRA .9259 FC-IS,I?4S lip 9398

DDE .2gSO IRA ,S2SE DE3 8.4353 FSP 1513

LAUNCH DATE JUN 12 1971

HELIOCENTRIC CONIC

RL 151.97 LAL ",DO L04. ED4.E2 VL

RP 224.75 LAP .42 LOP DE.SE VP

MC Eli,DiS GL 11.17 GP -19°13 ZAL

PLANETOCENTRIC CONIC

C3 10.5D9 VHL 3.2S1

LHCH AZMTH LNCM TIME

50.00 11 39 34

SO.DO 12 20 14

70.00 13 13 41

80.00 14 23 S

90.00 15 45 0

100.00 17 S 57

110.O0 19 13 8

DIFFERENT IAL CORRECTIONS

TOE .3827 TRA -.5?96 TC3-8.3839 DAU 1.2130

ROE .0353 RMA .1501 RC3-1.0694 FAU .17920

PDE 1.5469 FRA .9403 FC-14.6794 DSP 9635

BD( .3844 BRA .5588 8C3 8.5890 FSP 1490

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5544.9 5GR 1171.7 5G3 905.7 8T 2S.3 8R 4.4 88 34.2

RRT .9116 RRF ,9661 RTF °9209 CRT -.6418 CR$ .1132 CST -.0570

868 5471.S R25 .2740 R13 .9538 LEA 39.7 MSA 17.4 SEA 2.6

SGI 5451.4 SG2 472.2 THA 11.39 ELI 26.5 EL2 3.4 ALF 173,71

FLIGHT TIM( 228.00 ARRIVAL DATE JAN 30 1172

DISTANCE 514.260 EARTH TO MARS

2.65 AZL 89.02 HCA 157.06 8MA 187,84 ECC ,19643 INC .9826 Vt 29.319

!.56 AZP 90.91 TAL 16.52 TAP 173.56 RCA 150.94 APO 224.74 V2 24.508

59.38 ET$ 167.91 ZAE 95,72 ETE 182,54 ZAC 83.61 [TC 273.29 LVi 5.41

VHL 3.244 DLA -2.55 RAL 327.80 RAD |630,5 VEL 11.429 PTH 6.48 VHP 3.263 DPA -40.14 RAP 305.98 ECC 1.1732

|NJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

87°50 179.70 129.96 12 33 6 1940.3 -11.03 69.26

80,49 183.03 123.19 13 15 33 1827.8 -9.34 10.74

29.64 185.36 !!7.93 14 6 7 1665.2 -7.76 48.74

54°14 188.75 114.24 15 13 29 I442.7 -6.59 32.57

35.00 187.20 112.96 16 31 41 1176.0 -6.iS 13.21

15.51 186,75 114,24 17 47 35 917.1 -s.sg 353.94

358.56 185.35 !17.83 18 49 40 712.0 -7.71 337.SS

MIO-COUR3E EXECUTION ACCURACY ORRIT OETERNINATION ACCURACY

SGT 5457.3 $GR IEOD.D SG3 SSO.I ST 31.S 3R 4.3 SS 35.8

RRT .S137 RRF .9?03 RTF ._g85 CRT ".2037 CRI ".3il2 CI? "./$Sl

20§ 5555,5 R23 ,2525 R|3 .0335 LSA 45.5 MSA 17.E SSA 2.4

501 55?8,? 302 4?S.5 THA !|o51 ELI 31.6 EL2 4.2 ALF 175,37

FLIGHT TIM( 250.00 ARRIVAL DATE P[S I 19?R

DISTANCE 518.592 [ARTM TO MARS

52.251 GAL 2,21 AZL 08.85 MCA 158,14 |NA IRE.D4 ECC .10655 INC t.ltD4 Vl 20,$18

EI,TD5 GAP 1.44 AZP DI,04 TAL 15,95 TAP 174,12 RCA 151o01 APO 225,05 V2 24,450

SE,ID ZAP 58,68 ITS IS7.12 ZAE D4.SO [TE 182,21 ZAC $2.83 (TC 275.33 LVl S.S8

OLA -1.05 RAL 528.09 RAD SS55,3 VEL 11,431 PTH 6.48 VHP 3,2R5 DPA -40.75 RAP 300.39 ECC t.1739

L-I TINS INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2972,14 -29,72 sg,09 180.47 12g.05 12 29 S 1972.1 -12.60 70.67

2853.g5 -25,$4 $2.63 183,77 122.23 13 7 58 1863.9 -lO.Sg 62.53

2700,76 -21,95 72.17 186.06 115.65 13 50 49 1706.8 -9.31 50.g9

2489.45 -19.27 37,02 187,40 113,26 15 4 34 1489.3 -S.13 35.18

2225.10 "10,20 18,04 I07.84 111.97 16 22 S 1225.2 -7.69 15,99

1953.gs "19.27 18.39 167.40 113.26 1? 38 4| 963.g -8.13 3S6.SS

1753.57 "21.05 1,0g 186.08 116.85 18 42 21 ?53.6 -g.31 339.88

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 5586,9 $GR 1244.8 SG3 88g.5 ST 37.g SR 5.4 $S 39.7

RRT .9193 RRF .9741 RTF .9279 CRT .2902 CRS -.7350 CST -.8200

SGB $723.g R23 ,2g14 R13 .g331 LSA $2.4 MSA 16.9 9SA 2.1

8G| 5703,? SG2 479,9 THA 11.68 ELI 38.0 EL2 5.1 ALP 2.39

196E



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUllCN 9ATE ,lUll t6 16Tt

NELIQ¢ENTRIC CONIC

RL ISI.9? LAL -,GO

RP 22S.18 LAP ,41

R¢ 222.nl 14. 1|.18

PLAN[TO¢[NTRI¢ CONIC

¢S I0,)56 VNL S,211

LNCN AZNTN LNCN TINS

50.00 It $4 21

SO.OO 11 13 23

TO.DO t) 4 SR

80.00 14 12 29

90.00 IS S) )?

tOO.DO 11 |l 20

110.00 11 4 16

FLIGHT TIME 832.00 ARRIVAL DATE FEB S II?I

OlITAMC[ Slt.Sll EARTH TO MAIl

t.S3 AZL 11.73 HCA 1S1,2! IRA Ill,E4 ECC ,11T41 IHC l,llli Vi

V2

LVl

LQI, Ill.It VL 31,l?l |AL 21.)II

LOP 13.A) V+ tl.?ll GAP 1.31 k2P gI.Ig TAL 15.45 TAP I74.65 RCA 111.01 Alto Ill.At 24,424

GP -11,17 ZAL IT,IS ZAP M,03 EEl 146,21 ZAE 93,50 EYE 101,18 ZAC It,S9 [tO 276.31 l.lO

04.A .14 HAL )_1,33 RAD 6638,4 ¥[L |1,434 PTH 6.48 VNP 3,$30 SPA -41.4| RAP )06,IS ICE 1.1750

L-I Tll_ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIN INJ Z LAT INJ I LONG

3006.15 -31.11 91.06 161.33 127,55 IE 24 35 2001.1 -14.69 ?|.20

tgO3.tE -87.04 IS.D0 184,59 121.10 |3 I 46 1905.! -12.5T 14,49

2?51.?0 -25.5| ?4.95 186,82 115,70 13 50 44 |781.7 -10.97 53.$9

15)9.99 -20,59 40,10 188.11 112.11 14 54 49 1540.0 -9.78 S0.0)

1276.18 -19.58 41.)7 188.54 110.82 16 11 55 1278.2 -9.33 19,02

2014,46 -20.59 21,56 188,11 112.11 17 28 55 1014.5 -9.78 $59.40

1795.52 -26,$I 3.87 196.82 ItS.TO 14 34 17 ?98.5 -10.97 342,S0

DIFFERENT IAL CORRECTION8

TOE ,4?)2 TRA -.5838 T¢3"0,5066 |AU 1,2404

ROE ,06)6 RRA ,1654 RC$'1,9812 FAU ,IT372

FOE 1.6483 IrRA .iiTI F¢'14,1407 DIP R811_

lot .4717 IRA ,lO)l it3 l,?t$l FIT 1445

NIO-CCURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 5705,7 SGR 1286,9 SG5 847,S 8T 45,3 8R 7,) 88 42,5

RRT ,9226 RRF ,9T75 RTF ,9873 CRT ,5512 CR6 ",8941 CIT ",1141

DGB S849°0 823 .3000 813 .938? LIA 60,E NIA 11.? 16A 1,1

$GI 5828,8 )62 465,9 THA |1.64 ELI 45,S EL2 5.9 ALF S,lO

LAUNCH DATE JUN 16 1171 FLIGHT Till( 254,00 ARRIVAL DATE FEE S 1972

IIELIOCENTSI¢ CONIC

RL 151.97 LAL -.00

RP 225.9? LAP .46

RC 225.217 GL 14.26

PLANETOCENTR|¢ CONIC

C3 10.732 VHL ),276

LNCH AZNTH LNCN TIN(

SO.O0 11 26 45

10.00 12 8 4)

70.00 12 85 6

90.00 14 O 4?

90.00 19 21 4

1OO.OO 16 43 36

910.00 17 54 32

DISTANCE 526.628 EARTH TO MARS

LOL 264.26 VL 32.261 GAL 2.45 AZL 88.57 HCA 160.27 )HA 180,45 ECC .19806 INC 1.4354 VS 29.316

LOP 64.50 VP 21.?56 GAP 1.19 AZP 91.55 TAL 14.91 TAP 175.16 RCA 151.13 APO 225.?? V2 24.382

GP -20.67 ZAL 68.07 ZAP 57.45 ET$ 165.58 ZAE 92,44 ETE 181.55 ZAC 81.38 ETC 275.44 LV! ?.26

DLA 2.43 RAL 328.5) RAD 6658.4 VEL 11.455 PTH 6.49 VHP 5.$68 SPA -42.14 RAP 507.39 ECC 1.1746

L-i TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

5044.16 -52.73 93.30 182.28 126.69 12 19 2? 2044.2 -16.12 75.90

2943.71 -26.51 87.65 185.49 119,78 12 54 49 1945.? -14.37 66.6S

2800.49 -24.71 76.05 187.66 114.36 13 41 46 1800.5 -12.74 SS.OS

2594°60 "21.96 63.69 188.91 110.76 14 44 1 1594.8 -11.54 41o2S

2)35.69 -20.93 45.04 189.31 109.47 16 O D 1335.7 -11.08 22.34

2069.28 -21.96 25.05 188.91 110.76 17 18 8 1069.) -11.54 2,52

1847,31 -24.71 6.96 187.66 114.56 18 25 19 847.3 -12.74 )44.97

DIFFERENTIAL CCRRECTIGN$

TD[ .5772 TRA -.5904 TC3-8,6129 BAU 1.2678

ROE .0989 SEA ,1566 RC)-1,9754 FAU ,16817

FDE 1.747$ FRA .9491 FC-16.5664 6SP 10066

BD£ .5856 BRA .1110 8C3 1.8366 FSP IS99

NID*CC_JRSE EXECUTICN ACCURACY ORBIT DETERNINATION ACCURACY

SOT 5825.1 SGR 1354.2 SO3 824.7 ST 53.5 6R 9.8 88 45.2

RRT ,9257 RRF ,9006 RTF .9267 CRT .7447 CRS -.9549 CIT o.8951

SOB 5975.9 R25 ,3082 RIg .9325 LSA 66.? NSA 16.5 $8A 1.5

801 5955.5 302 49S.6 THA 12.06 ELI 54.0 EL2 6.5 ALF 7.86

LAUNCH DATE JUN 16 1971 FLIGHT TIM( 2)6.00 ARRIVAL DATE FEB 7 1972

HELIOCENTRIC CONIC 01STANCE 530.739 EARTH TO MARS

RL 151.97 LAL -.00 LO_ 264.22 VL 52,296 GAL 2.3? AZL 88,58 flEA 161.33 )NA 188.65 ECC .19859 INC 1.6153 VS 29.326

RP 225.96 LAP ,52 LOP 65.5i VP 21.?07 GAP 1.06 AZP 91.55 TAL 14.57 TAP 1?5,?0 RCA 151,19 APO 226.12 V2 24.)40

RC 227.683 £L 16.02 GP -21.55 ZAL $2.06 EAT SQ.93 ET5 164.42 ZAE 91.42 [TE 181,17 ZAC 80.48 [TC 273.90 LV| 6.02

PLANETOCENTRIC CONIC

C3 10.8i3 VHL S.296 DLA 4,51 RAL $25.67 RAO 6658,S VEL 11.443 PTH 6,49 VHP 3.409 SPA "42.96 RAP SQ8.00 ECC 1.1788

LNCN AZNTH LNCN TIN[ L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

50.OO 11 22 11 3069,17 -S4.S? 53,84 103.56 125.19 12 15 36 2005.2 -16.10 ?S.79

lO.OO 11 S? g 2992,21 "30.04 90.85 185.5! 118,23 12 47 O t992.2 -IS.SO 65.05

70.00 12 44 IE 2153.76 -21,14 61.50 188.$1 512.78 13 51 46 1653,8 -14.64 S0.01

80.00 13 47 4? 2654.$4 -23.$5 67.58 159.80 109,16 14 52 1 1654.6 -13.41 44.81

90.00 IS ? 9 2395.49 -22.SD 48.I4 190.18 107.86 15 47 ) 1598.5 -12.94 26.02

100.00 IS 50 36 2126,12 -23,35 28.05 189,80 JOg,IS 17 6 ? 1126.1 -13.41 S.gS

110.00 1? 43 54 1900.56 -24.16 10.42 188,6! 112,78 10 IS 19 900.6 -14.64 347.95

DIFFERENTIAL CONNECTION) MID"COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .1943 TEA -.5997 TCS-S.I?gl gAU 1.2944 SOT 5940.2 SGR ISS5,5 S6S 000.0 ST 62.S 88 12.| AS 48.8

ROE .1375 RRA ,lStS 2C$-2,0241 FAU ,11211 RflT ,$204 RRF ,1035 RTF ,_5T CRT .8540 Ell -,BOO3 Ell -,SIT?

FOE 1.t511 FRA .14?5 FC-12.9254 |)P 10510 86B 1099,6 RRS ,3166 R13 ,gSll LSA 78,6 NSk IS.4 8iA I.]

ODE .?078 IRA ,S209 RE3 ),9155 FSP 1560 SOl 1078,9 862 503.0 THA 12,30 ELl 63,9 EL2 ?.0 ALF 9,74

LAUNCH DATE JUN 16 1971 FLIGHT TIME 258.00 ARRIVAL DATE FEB R 1972

HELIOCENTRIC CONIC DISTANCE 554,546 EARTH TO MARl

RL 191,97 LAL -,DO LOL 264,22 VL 51,308 6AL 2,|5 AZL 88,18 HCA 162,59 IRA 186,16 [CC ,lggl? INC t.SI?I VI It,SIS

RP 226,$5 LAP ,55 LOP 16.62 VP 21.678 6AP ,94 AZP 91,?3 TAL t5.83 TAP 171,22 RCA 151o24 APO 226,47 ¥2 24.266

RC 26Q,$48 (d. t?,g| GP -22,51 ZAL ?0,08 ZAP 56,48 ETA IS5,59 ZA[ go,4) ETE 189,76 ZAC ?0,50 ETC 273,56 LVi ).,)4

PLAHETO¢ENTRIC CONIC

CS 11,069 VHL 3,522 DLA 6,45 RAL 328,?4 RAD 6658,$ V[L 11,451 PTH S,50 VHP 5,455 DPA *45,90 RAP S08.66 [CC 1.1117

LN(N A2NTH LNCN TIRE L-! TIRE INJ LAT INJ LON; INJ RT ASC INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

50.00 11 14 46 5130.17 -Ss.og 96.75 154.5g 125.40 12 6 55 2150.2 *20.24 ??.92

69.00 11 4? 26 $046,22 -SI.S4 94.01 187.67 116.59 12 38 9 2043.2 -18,39 71,75

70°00 12 $1 17 2912.23 -2T.$4 85,40 15g.68 110,90 13 20 29 1912.2 -16.G? 62.32

AO,O0 16 3) 12 2?20,41 -24.T5 71,97 190.00 107,26 14 18 32 1720.4 -15,40 46,47

90.00 14 51 )) 2467.56 -23.S? $3,74 lg1,15 105.95 15 52 40 1461.6 "14.92 30,12

100.00 16 14 4 2154.98 "24,?5 33,34 |g0.00 107,26 16 $2 5g 1154.9 -15.40 S.S4

110.00 I? $1 64 1969.05 -27.$4 14,3_ Isg,sS 110.90 18 4 3 959.D -16.6? $51.24

DIFFERENTIAL CORRECTI_ NIO-COUR8E EXECUTION ACCURACY ONgIT D[T[RNINATION ACCURACY

TDE ,6156 TRA -,6288 TC)-),T4R2 BAU 1,3274 SGT 6975,? 8DR 1452,5 )GS ??).1 )T ?2.S SR IS.7 )$ 50.0

ROE .1745 6RA ,IS64 RC)-2.DggR FAU .IS792 RRT .9351RRF .g860 RTF ,9283 CRT .8863 CR) -,g906 C)T -.9326

FDE 1.9195 FRA .8944 FC-12.3554 BSP 10405 SO8 6246.0 R25 .$160 R15 ,9342 L)A 88.0 NSA 16,0 $)A I.I

)DE .6316 BRA o6426 6C) ).9g46 FSP 1273 SGI 6226.1 $62 509.6 THA 12.86 ELI ?3.8 EL2 7,2 ALF 10.94

Ig67



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971).

LAUNCH DATE JUN IQ 1|71

HELIO¢EMTtl¢ CONIC

RL 151,97 LAL ",D0

RF 228,T4 LAP .Sl

_t¢ 233.E12 6L 2D.OT

PLANETOCENTRIC CONIC

C3 11.27D VHL 5.35?

LNCH AZMTH LNCH TIME

5D.OD 11 E 14

60.D0 11 36 24

7D.00 12 18 S

80.00 13 16 41

90.00 14 33 52

100.D0 15 59 33

11D.00 17 17 31

PLIGHT TXNE 240.D0 ARRIVAL DATE F(8 11 lITl

DIITANCE 533.94D EARTH TO MARl

LOL 2D4.2t VL $E,320 GAL Z,2D AZL 87.96 HCA I63.4S SI4A |GR,DD [CC .199T6 INC 2.D458 V1 2D.318

LOP 6T.68 VP 21.649 GAP .8! kip 91.96 TAL 13,29 TAP 1?6,73 RCA IS1,30 APO 221,83 V2 24,25T

GP -25.59 ZAL 71.|3 ZAP 56.13 ET5 162.29 ZAE $9°48 ETE 160.38 ZAC 78,40 ETC 273.G6 LVI 9.73

OLA 8.71 RAL 328.?3 RAO Si38,? VEL 11.461 PTH 6.51 VHP 3,SO§ DPA -44.7D RAP 3DR.4D ECC 1.115S

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

31711.03 -37.90 102.12 186.03 121.24 11 59 14 2170.8 -22.57 00.34

3099.55 -33.26 9?°88 189.02 114.18 12 28 4 2099.D -20.64 T4.8D

29?8.92 "29.14 89.84 190.92 108.66 13 ? 42 19?6.R -11.85 66.0T

2703,37 -26.13 76.95 191.94 104.99 14 3 14 1793.4 -17.52 52.85

2544.3D -25.0D 58,96 192.26 1D3.67 IS 16 16 1544.3 -17.D1 34.78

2267.14 -26.13 38.31 191.94 I84.99 16 37 21 1257.8 -17.52 14.22

2025.74 -29.14 18.76 190.92 108.D6 17 51 IS 1023.7 o!8.85 3S4.88

DIFFERENTIAL CCRRECTIC#4$

TOE .9613 TNA -.6417 TCl-8.T528 BAU 1.5540

ROE .225D RRA .1591 flC3-2.1431 FAU .|3107

FOE 2.0333 FRA .8863 FC-I1,6049 BIP 10651

BDE .9873 ERA .6611 BE3 8.9920 FSP 1235

LAUNCH DATE JUN 16 1971

MID-COURSE EXECUTIOI AcCuRACY ORBIT DETERNXNATION ACCURACY

6GT 6188.5 5GR 1514.4 $85 746.7 ST 14.2 8R 19.8 II 53.1

RRT .9350 RRF .9879 RTF .9264 CRT .9175 CRI -.9RS9 CST -.9453

608 D371.1 R23 .3254 R15 .9328 LSA 10D.2 MGA t6.0 SSA .8

SGI 6349.6 SG2 523.D THA 12.98 EL1 86.1 EL2 1.7 ALF 12.23

FLIGHT TIME E42.00 ARRIVAL DATE FEB 13 8972

HELIOCENTRIC C(_I|C

RL 131.97 LAL -.00 LOt. 264,22 VL

RP 227.13 LAP .61 LOP 68.73 VP

RC 235.874 GL 22.40 GP -24.78 ZAL

FLANETOCENTRIC CCNIC

C3 1t.573 VHL 3.402

LNCH AZMTH LNCH TIME

50.DD 10 56 25

60.00 11 23 41

TO.DO t2 2 12

80.00 12 87 44

90.00 14 13 3!

100.00 15 40 36

IID.DD 17 1 39

DIFFERENTIAL CORRECTIONI

TDE 1.1288 TRA -.8851 TC3-8.0641 BAU 1.3883

RDE .2856 RRA .161I RC3-2.18OD FAU .14382

FDE 2.1484 FRA .8665 FC-ID.7595 GSP 109D8

BDE 1.1638 ERA .8850 BE3 8.9544 FSP 1194

LAUNCH DATE JUN 18 1971

DISTANCE 543.040 EARTH TO MARS

32.352 GAL 2.12 AZL 87.70 HCA 164.50 8NA 189.27 ECC .20037 INC 2.2990 Vl 29.118

21.620 GAP .69 AZP 92.22 TAL 12.74 TAP 177.24 RCA |51.3§ APO 227.20 V2 _4.215

72.22 ZAP 55.87 ETS 161.10 ZAE 88.57 ETE 179.95 ZAC 77.19 ETC 273.76 LVI 10.78

DLA 11.17 RAL 328.61 RAD 6638.8 VEL 11.474 PTH 6.52 VHP 3.368 DPA -45.82 RAP 110.34

L-i TIME INJ LAT ZNJ LONG INJ RT ASC |NJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT

3234.91 -39.77 106.06 187.74 118.65 11 50 20 8254.9 -25.10

3162.14 -34.93 102.56 190.59 111.52 12 16 28 2162.1 -23.D?

$049.04 -ID.6O 94.95 192.34 105.97 t2 53 1 2D49.0 -21.18

2875.09 -27.44 82.66 193.25 102.2D 13 45 39 1873.1 -19.76

2630.48 "20.25 64.96 193.52 100.91 14 ST 22 1630.5 -19.22

2349.56 "27.44 44.03 193,25 102.26 ID 19 45 1349,6 -19.76

2095.86 -30.60 23.8? 192.34 ID5.97 17 36 34 1095.9 -21018

HELIOCENTRIC CONIC

RL 151.97 LAL -.DO LOL 264.22 VL 52.344 GAL

RP 227.52 LAP .15 LOP 69.78 VP 21.592 GAP

MID-COURSE EXECUTION ACCURACY

6GT 6298.4 SGR 1583.1 $G5 ?17.1

RRT .9366 RRF .9895 RTF .9244

SGB 6494.3 R23 .3347 R13 .9312

$Gl 6471.8 SG2 54D.0 THA 13.34

ECC 1.1905

INJ 2 LONG

83.14

79.32

70.37

57.89

40.14

19.26

559.29

ORBIT DETERMINATION ACCURACY

6T 97.D 6R 24.3 89 58.2

CRT .9397 CR8 -.9983 CGT -.9347

L$A 113.6 MIA 15,9 $IA .I

ELI 99.7 EL2 8.1 ALP 13.56

FLIGHT TZNE 244.00 ARRIVAL DATE FEB IS 1972

DISTANCE 547.129 EARTH TO MARl

2.03 AZL 67.41HCA 165.54 SNA 189.40 ECC .20098 INC 2.5891Vt R9.318

.57 AZP 92.51TAL 12.20 TAP 177.74 RCA 151.40 APO 227.57 V2 24.174

RC 231.332 GL 24.9?

PLANETOCENTRIC CONIC

C3 JI.9T0 VHL 3,410

LNCH AZNTH LNCH TIME

SO.DO 1D 45 2

GO.DO 11 9 9

?O.OO 1! 41 47

80.00 12 35 37

9O.DD 13 49 43

100.00 13 II 29

llD.DD 16 41 14

GP -26.11 ZAL 73.34 ZAP 59.72 ETS 159.82

DLA 15.8S RAL 321.38 RAD 6639.D VEL 11.491

L-I TIME INJ LAT INJ LONG INJ RT ASC

5296.37 -41.68 lID.T3 189.81

3232.20 -36.56 I07.59 192.45

313D.23 -31,97 IDD.88 195.99

2917.83 -28.10 69.31 194.74

2728.89 -27.33 71.94 194.93

2442.30 "20.60 30.67 194.74

2177.05 -31.97 29.79 193.9g

ZAE 17.71ETE 179.49 ZAC 75.84 ETC 273.8T LVI 11.99

PTH 6.54 VHP 3.628 DPA -47.DI RAP 311.36 ECC 1.19?0

INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

115.42 It 39 58 2296.4 -27.85 86.40

I08.29 12 3 1 2232.2 -25.88 82.41

102.71 12 35 58 2130.2 -23.84 75.38

98.95 13 25 5 196T.I -22.10 83.78

97.58 14 35 !1 1728.7 -21.50 46.43

98.93 15 59 11 1442.3 -22.10 25.15

102.71 17 19 31 1177.0 -23.64 4.30

DIFFERENTIAL cORRECTIONS

TD( t.3149 TRA -.7012 TC5-0.5430 DkU 1.412E

RDE .3514 RRA ,110| RCI-E.213S FAD ,13638

FDE 2.R320 FRA ,1353 FC5-9.$644 BSP 11186

BDE 1.3127 DRA .7194 BE3 8.1251 FSP 1142

LAUNCH DATE JUN ID 1971

HELIOCENTRIC CONIC

RL 151.17 LAL -.00 LOL 264.28 VL 32.350 GAL

RP 82T.9| LAP .18 LOP 70.88 VP 21.514 GAP

RC R41.186 GL 2?.8! GP -27.6| ZAL 74,50 ZAP

PLANETOCENTRIC CONIC

Cl 12.491 VHL 3.534

LNCH AZMTH LNCH TIM[

SD.DD ID 31 41

60.DD 1D $2 I

?O.DO 11 22 S

O0.OD 12 9 II

gO.DO 13 21 7

IDO.DO 14 52 ?

I10.DO 18 2111

DIFFERENT 1AL CORRECTIONS

TDE 1.1358 TRA -.7441 TC3-8.3427 BAU 1.4425

ROE .4322 RRA .1585 RC3-2.2340 FAU .12859

FOE 2.3529 FRA .7943 FC3-8.8984 BSP 11391

DOE 1.5937 BRA .7613 GC3 8.6366 FIP 1090

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 8413.11GR 1101._ SG3 883.E 8T 110.0 8fl 29.5 II 50.O

RRT .$388 RRF .990| RTF ._,24 CRT .9546 CRI -.t994 Ell -.lily

8GB DD24.T R23 .3438 R13 .9297 LSA 128.0 HSA lS.8 SSA .7

801 660I.I 5G2 538.8 THA 13,78 EL! ||4.4 EL2 8.5 ALF 14.32

FLIGHT TINE 246,00 ARRIVAL DATE FEB 17 ltTE

DISTANCE 551.213 EARTH TO MAR8

1,95 AZL 87,08 HCA 186.5t SMA 182.1D ECC .2D11! INC 2.9225 Vl Et.lll

.44 kip 92.04 TAL 11.06 TAP 178.24 RCA 151.45 kPO 227.94 V2 84.133

SG.?O [T6 158.45 ZAE 88.91 ET[ 170,99 ZkC 74,32 ETC 274.D0 LVI 13.18

DLA ID,T? RAL 328.0D RAD 6539.3 VEL !!.514 PTH 6.51 VMP 3.703 DPA -4B.33 RAP 312.52 ECC 1.2D38

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN XNJ 2 LAT INJ 2 LONG

3365.41 -43.55 110.30 192.32 111.45 II 27 47 2365.4 -30.13 go.21

3311.30 *36.0? 113.76 194.66 |04.35 II 47 |2 2311.3 -21.45 IT.26

3222.?9 -33.14 ID?.83 lgl.go 98.76 12 IS 48 2222.8 -28.21 81.34

30T4.85 "20.49 D?o14 lgD.41 94.92 15 D 30 2074.9 -24.49 ?D.83

8842.90 -28.08 DD.21 196.53 g5.50 14 8 30 1843.0 -23.12 $4.01

2549.42 -29.49 SDo51 |96.41 94.g2 15 34 37 1549.4 -24.49 32.80

2269.60 -33.14 36.75 195.90 gB.76 16 59 2! 1269.6 -26.21 10.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6523.0 SGR 1748.3 SG3 646.1 8T 126.1 ER 35.5 II 81.4

RRT .9397 RRF .9917 RTF .9201 CRT .9652 CRS -.9998 C$T -.9672

308 6T53.2 R23 .3515 R13 ,9280 LIA 143.8 NSA 13.9 86A ,6

$01 6?28,3 SG2 5?9,? THA 14.24 ELI 130.6 EL2 8.g ALF 11,21

1968



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE JUN |8 |871

HELIOCENTRIC CC$11C

RL 1$|.97 LAL -.OQ

RP 828oS0 LAP .?|

RC 243.834 GL SO.91

PLANETOCENTRIC CONIC

CS IS.184 VHL S.6)1

LNCH AZNTH LII_H TIME

$0.00 10 IS $3

60.00 10 31 4O

?O,OD 10 S| $9

80.00 I1 86 47

90,00 IE 48 2S

100.00 14 19 39

110.00 15 SS 63

FLIGHT TIM( 848.00 ARRIVAL DATE FEB 18 18?2

DIRTARCE S55,290 EARTH ?0 NAIl

LOL 164,2l VL 9e.lU GAL 1,86 AZL 81.88 NCA 187.63 IRA 189.98 ECC .20Z29 INC 3,3084 VI ES.SI6

LOP ?|,8? VP 22,836 GAP ,32 AZP 93,23 TAL ll,12 TAP 178,74 RCA 151,49 APO 228,31 V2 24,062

8P "ER.29 ZAL ?S.TD ZAP IS,84 ET$ 156.98 ZAE 86.|? [TE 178,47 ZAC 72,81 ETC 274.14 LVI 14.SS

OLA 19.98 RAL 327.41 DAD 1639.6 VEL 11,$43 PTH G.59 VNP S.792 DPA *49,81 RAP S13.$8 [CC 1.21fD

L-I TINS INJ LAT INJ LGNG INJ RT ARC INJ AZMTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

3443.|T -48.28 128.02 191,41 tOG.St 11 |3 IT 2443,6 -34,02 93.0l

S4Dl.S8 -SI.SS 121.09 187.28 89.$2 1| 28 21 2401.6 -81.$7 83.13

3380.09 -33,88 111,10 198,06 93,93 11 $1 26 2380,1 -28.83 88.59

3202,03 "29.86 106.56 198,22 89,99 12 30 9 2202.0 -26.S3 72.$5

2990.49 "29.24 90.28 198.20 68.48 IS 38 S 1980,S -26,02 65.47

2976,S0 -29,96 97.93 198.22 89.99 IS 4 15 1876.S -28.83 40.91

2379.90 -33,95 ' 48.02 198.06 93.93 16 34 59 1378.8 -28,83 IT.SO

DIFFERENTIAL CCRRECTION8

TOE t.TISI TRA -.9030 TCS-9oOSS? |AU I,4731

ROE *S30S RRA .|SIS RC3-2,2399 FAU °Stilt

FDE 2.4483 FRA °?396 FCS-T,ISIS BIP 11924

D0[ 1.8663 liRA .8174 BC3 9,3605 FSP 1029

LAUNCH DATE JUN 19 1971

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1831,3 8DR |849,9 303 905.0 8T 142,8 8R 42,1 88 99.7

RRT .9411 RRF .9929 RTF .9173 CRT .9T28 CR8 0,9999 CIT -.9?IS

808 9803.3 R23 .3609 R13 ,9258 LIA 160.8 NIA IS.R 98A .I

30] WISI.S 302 603.8 THA |4,79 ELI 148.4 EL2 9.4 ALF IS.tO

FLIGHT TINS 290.00 ARRIVAL DATE FEB 91 1978

DISTANCE 589,391 EARTH TO MAR8

1.78 AZL 86.24 HCA 168.66 8HA 190,12 [CC .28291 INC 3.?645 Vl 29.318

.20 AZP 93.69 TAL 10.57 TAP 179,29 RCA Ill,S4 APO 228.69 V2 24.081

SG.17 ETS 155.42 ZAE 85.52 ETE 177.91 ZAC ?0.68 ETC 274.31 LVI 16.E2

HELIOCENTRIC CONIC

RL 151.97 LAL -.OO L04. 264.22 VL 32,980 GAL

RP 228.69 LAP *74 LOP 72.90 VP 21,508 GAP

RC 246.4?? CA. 34.45 TAe "$1.19 ZAL ?6.94 ZAP

PLANETOCENTRIC CONIC

C3 14.113 VHL 3.787 DLA 23.44 RAL 326,64 DAD 6640.1 VEL 11.583 PTH 6.63 VHP

LNCH AZNTM LNCH TIN[ L'I TIN[ |NJ LAT

50.00 9 59 55 3532.86 -46.70

60.00 lO 6 S8 3509.0? -4O,ll

TO.DO SO 23 24 3457.66 -34.11

80.00 10 S4 29 3360.14 -29.28

90.00 11 ST 23 3157.03 -27.26

ZOO.OO 13 3? 21 2834.61 -29.28

110.00 15 22 SO 2504.48 -34.11

DIFFERENT IAL CCRRECTION8

TOE 2.0775 TRA -.6784 TC3"7.6723 BAU 1,5071

RDE .6499 RRA .1408 RC3-2.2219 FAU .11043

FOE 2.5293 FRA .6690 FC3-6.7740 BSP 11899

6DE 2.1767 BRA .6696 BCS ?.98?S F8P 987

3.900 DPA -51.47 RAP 315.49 ECC 1.2323

INJ LONG INJ RT ARC INJ AZNTH INJ TIME P_ CRY TIN INJ 2 LAT INJ 2 LONG

181.16 199.16 100.38 10 55 48 2532.9 -3T.40 100.66

129.85 200.27 93.63 11 5 24 2506.1 "34.34 100.39

126,05 200.38 88.06 11 21 2 248?.? -31.34 97.6?

118.26 199.98 83.8? II SO 29 2380.1 -29.86 90.el

103.06 199,70 82.15 12 So 0 2157.0 -2?.80 76.07

79.63 199.98 83.87 14 24 36 1834.6 -28.86 52.21

54.97 200.38 68,06 16 4 35 ISO4,S -31,34 26.56

HID-COURSE [XECUTI_I ACCURACY ORBIT DETERMINATION ACCUQACY

3GT 6738.1 SGR 1955.5 SG3 559,8 ST 160,2 8R 49.? 88 66,2

RRT ,9428 RRF .9925 RTF .9144 CflT .9785 CR8 -.ggg6 CST -.9?SQ

889 7016.1 929 ,3683 RID ,9239 LSA 179.2 NSA 15.9 88A .4

8GI 6987.9 582 628,8 THA 15.43 ELI 167.4 EL2 9.0 ALP 16.9?

LAUNCH DATE JUM 16 Sg?l FLIGHT TIME 252.00 ARRIVAL OAT[ FED 23 1872

HELIOCENTRIC CONIC

RL 151.97 LAL -.00 LOL 294.26 VL 32.392 GAL

RP 229.07 LAP .77 L_ 78.94 VP 21.480 GAP

RC 249.1|3 GL 38.32 GP -33.34 ZAL 78.22 ZAP

PLANETOCENTRIC CONIC

C3 15,384 VHL S.922

LNCH AZMTH LNCH TIN[

DISTANCE 563.42T EARTH TO MARS

!.69 AZL 85.69 HCA 169.69 8HA 190.33 ECC .20358 INC 4.$0T1 Vl 29.$18

• OF AZP 94.24 TAL 10.03 TAP 179.?2 RCA 15|.58 APO 229.08 V2 24.010

56.72 ETS 253.7? ZAE 84.96 ETE I??.SE ZAC 68.49 ETC 274.51 LVI 18,0?

SO.O0 9 33 48 363$.89 -47.51

80.00 9 $6 10 3629.45 -4O.lS

?O.OO 9 40 SI 3918,$6 -38,06

SO.OO 9 51 $2 $582,02 -26.61

90.00 10 SS $6 3482.62 -28.10

100.90 I2 34 24 $058.49 -26.S1

110.00 14 40 2 2683.21 -$3.06

OlFFERENTI AL CCRR[C?ION8

TD[ 2.41S7 YRA -.9016 TCS-?.1931 9AU I.$480

ROE *7985 RRA .1204 8¢3-2,1018 FAU ,10037

rOE 2.S?II FRA .5844 FCS-S.6481 DiP 12099

80E 2.5442 ERA .9890 9CS ?.5166 FIP $74

DLA 27.24 RAL 325.54 RAD 6640.7 VEL 11,638 PTH 6.68 VNP 4.031 DPA -53.33 RAP 317.44 ECC 1.2532

L-I TIN( INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH INJ TINS PO CST TIM INJ 2 LAT 1NJ 2 LONG

140.98 208.60 92.86 10 34 19 2656.0 -40.85 108.32

140,34 203.55 66.58 lO 36 $9 2629,5 -37.18 109.62

138,31 202.57 90.89 10 40 62 2616.4 -33.40 109.67

134.16 201.05 ?5.93 10 5! 14 2582.0 "2g.8s 107.23

i22,67 199.99 75.22 11 32 SS 2489.6 "27,89 96.6?

95.55 201.05 75.93 IS 28 21 2056.5 -29.85 88.60

67,22 202.57 80.$9 15 24 25 1663.2 -33.40 38.46

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 8847,9 SGR 2080.S SGS 509.S IT 178.S SR 58.S 98 lS.I

RRT ,1443 flRF .6821RTF ._,04 CRT ,9826 CR8 ".9996 Cll -*l?Tl

SG8 7156.9 RIG .3?8| RIG .i2Ol LSA 198.2 MSA I5.9 IIA .$

SGI 7126.S 8G2 637.7 THA IS.15 ELI 187.S EL2 10.S ALF 17.91

LAUNCH DATE JUN 16 1871 FLIGHT TIME 254,00 ARRIVAL DATE FEB |S 1t72

HELIOCENTRIC CONIC DISTANCE 567.483 EARTH TO MARS

RL 151.97 LAL ".OO LQL 264.22 VL 92.404 GAL |.61 AZL 85.08 HCA 170.71 SNA |90.14 ECC .20426 INC 4,9687 Vl 29,319

RP 289.46 LAP o88 LOP 74,g? VP 21.4SS GAP -.08 AZP 94,90 TAL g.so TAP 180,21 RCA 1|1.62 APO 229.48 V2 28,9i6

RC 23|.746 GL 42.81 GP "35.?9 ZAL ?8.59 ZAP S?.S4 ITS IS2,0? ZAE $4,$4 ETE 17R,71 ZAC $6.00 ETC 2Y4.78 LVl 20.17

PLAH£TOCENTRIC CONIC

C3 17.|61 VHL 4,149 DLA 91.37 RAL 324.08 RAD 8141,S VEL 11.713 PTH 6.75 VHP

LNCH AZNTH LNCM TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TINE

S0.00 g 4 39 3?16.89 -4?.28 152.64 208,48 88,8g 10 ? 16

60.00 8 55 $7 3760.12 -38.80 IS2.69 286.68 78.12 g $8 5?

?0.00 8 36 16 3838,32 -29.48 114,57 203.64 71,gl g 40 14

?S.81 ? 30 20 4044.04 °19.28 165.78 19g.18 64,73 8 97 44

?S.81 7 30 20 4044.04 -Ig,23 165.7_ 199.18 64,?3 8 3T 44

?S.81 ? 30 20 4044,84 -19,29 168,78 199.19 64,?9 8 3? 44

110.08 13 38 42 2888,13 "29.48 83,49 203.64 ?l,gl 14 23 A7

DIFFERENTIAL ¢CRRECTION8 NID-COURS[ EXECUTION ACCURACY

TOE 2.8229 TRA-I.III2 TC3-9.$984 BAU 1,5870 8GT 8948.4 SGR 2222.6 SG3 482,g

RDE .g881 RRA .08?? RC3-2.1080 FAU .08933 RRT .9464 RRF *9911 RTF ,9088

FDE 2.5g83 FRA .4871 FC3-4.S06? DSP 1237T $GB ?295.2 R2S ,$880 R13 .9174

BOE 2.gg09 lIRA 1.1146 BC3 6.g1?4 FSP 783 $81 T262.8 $82 686.? THA 17.00

4,197 DPA -58.42 RAP $19.83 [CC 1.2124

PO CST TIN |NJ 2 LAT INJ 2 LONG

27s6.g -44.13 118.06

2?80,1 -39.4? 121.75

2838.3 -$4,07 126.82

$044.0 -27,gT 141.39

3044,0 -27,g? 141.$9

S844.0 -2?.9? |41,$9

1888.1 -34.07 SS,?S

ORBIT DETERMINATION ACCURACT

8T 187.2 SR 68.S 88 8S.S

CRT ,g858 CR6 -*9994 C$T -.9?94

LSA 216,2 NSA 18.8 88A .3

ELI 208.5 £L2 10.9 ALF 18.94

1969



JPL TM 33'100 EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUMCH DATE JUN IS 19?|

14ELIOCEMTRIC CONIC

RL 151.97 LAL -.GO

_P 229.65 LAP ,83

RC 254.363 GL 47.56

PL_METOCENTRIC CONIC

C_ 19.718 VHL 4.441

LNCH AZMTH LNCM TIME

50.00 5 26 55

60.00 ? 58 16

66,96 6 2T 16

6R.98 6 27 lB

66.98 6 27 16

66.98 6 27 ]8

66.98 6 27 18

FLIGHT TIME 258.00 ARRIVAL DATE FEB IT ii?l

OISTANC[ 571.534 EARTH TO MARS

LOL 884.|2 VL 32.41D GAL 1.52 AZL 14.21 HCA ITl.T4 3NA IBO,TS [CC .20495 INC 5.7947 Vt 25.31G

LOP 76.00 VP 21.42D GAP ".18 AZP 95.?3 TAL 8.98 TAP 190.?O RCA 151.66 APO 229.65 V2 2).RER

GP -39.59 2AL 80.8T 2AP _J.G9 ET8 IS0.34 2AE D4.29 [TE 178.10 ZAC 63,16 ETC 275.09 LVI 22,5D

DLA 35.65 RAL 322.08 RAD 6642.7 VEL !1.821 PTM 6.84 VHP 4,412 DPA -57.75 RAP 322.87 ECC 1,3245

L-I TIME INJ LAT |NJ LONG INJ RT A3C INJ A2MTH INJ TIME PO C$T TIM INJ 2 LAT IMJ 2 LONG

3901.87 -43.35 168.07 213.06 73.72 9 31 57 2801,9 -46,72 131,04

3978.51 -34.88 168.24 208.36 68,38 g 4 34 2978.5 -40.24 156.52

4245.81 "20.68 182,19 200,63 60.02 7 38 4 3245.8 -31.15 158.12

4245.81 "20.60 182.19 200.83 GO.D2 7 36 4 3245,8 -31.15 158.12

4245.81 -20.66 182.19 200.63 60.02 7 39 4 3245.8 -31,15 15R.12

4245.$I -20.66 182.19 200,63 60.02 T 38 4 3245.8 -31.15 158.12

4245.81 -20.66 182.19 200.63 60.02 T 38 4 3245.8 -31.15 158.12

_IFFERENTIAL CCRRECTIOM6

TOE 3.3023 TRA-I.2921 TC3-5.6R47 BAU 1.6383

R_ 1.2358 RRA .0326 RC3-1.9968 FAU .07718

FOE 2.5645 FRA .3752 FC3-5.3885 BSP 12554

DOE 3.5260 BRA 1.2925 BC3 6.2149 FSP 675

LAUNCH DATE JUN 16 19T1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7049.8 5GR 2386.7 563 389.9 ST 215.4 6R 79.8 6R 65.2

RRT .9488 RRF .9888 RTF .6990 CRT .g882 CRS -.9990 C$T -.9805

SGB 7442.9 R25 ,4017 R13 .9120 LSA 237.7 MSA 15.8 66A .2

5G1 7408.3 SG2 717.2 THA 17.96 ELI 229.4 EL2 11.5 ALF 20.15

FLIGHT TIME 258.00 ARRIVAL DATE FEB 29 1972

HELIOCENTRIC CONIC

RL 151.97 LAL -.DO

RP 230.25 LAP .86

RC 256.977 GL 52.60

PLANETOCENTRIC CONIC

C3 23.538 VHL 4.852

LNCH AZMTH LNCH T|HE

50.00 ? 34 38

59.46 5 39 |2

59.46 5 39 12

59.48 5 39 12

59.46 5 39 12

59.48 5 59 12

59.48 5 39 12

LOL 264.22 VL 32.428 GAL

LOP 77.02 VP 21.399 GAP

GP -41.77 ZAL 82.23 ZAP

-.31AZP g6.77 TAL

60.25 ET8 148.68 ZAE

29.316

8.43 TAP 181,18 RCA 151.69 APO 230.24 23.889

84.23 ETE 175.56 ZAC 59.91 ETC 275.49 25.27

DISTANCE 575.5?5 EARTH TO MARS

1.43 AZL 83.17 HCA 172,75 SMA 190.97 ECC .20566 INC 6.8273 Vl

V2

LVI

DLA 40.66 RAL 319.35 RAD 6644.4 VEL 11.980 PTM 6.98 VHP 4.699 DPA -60.51 RAP 326.84 ECC 1.5874

L-| TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4065.4g -40.74 181.05 215.69 82.93 8 42 42 3083.5 -47.50 148.46

4396.42 -21.44 195.14 202.15 54.59 6 52 29 3396.4 -34.00 171.84

4396.42 -21,44 195,14 202.15 54.59 6 52 29 5396.4 -34.00 171.64

4396.42 "21.44 195.14 202.t5 54,59 G 52 29 3596.4 -34.00 171.64

4396.42 -21.44 195.14 202.15 34.59 G 52 29 3396.4 -34.00 171.84

4396.42 -21.44 195.14 202.15 34.59 6 52 29 3396.4 -34.00 171.64

4396.42 -21.44 195.14 202.15 54.59 6 52 29 3396.4 -34.00 171.84

DIFFERENTIAL CORRECTIONS

TDE 3.879? TRA-1.5342 TC5-5.0759 BAU 1.6997

ROE 1.5685 RRA -.0559 RC3"I.6460 FAU .06534

FOE 2.4535 FRA .2613 FC3-2.3370 BGP 12741

80[ 4.1R48 8RA !.5352 BC3 5.4012 FGP 537

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

GET 7138.4 SGR 2378.2 SG3 319.8 ST 232.0 6R 92.7 66 58.9

RRT .gRID RRF .9842 RTF .8883 CRT .9901 CR5 -.9984 CST -.9606

SGB 7589.7 R23 ,4216 R13 ,9033 LEA 256.2 MSA 15.8 85A .2

8El 7552.8 SG2 747.5 THA 19.17 ELI 249.3 EL2 12.1 ALF 21.65

LAUNCH DATE JUN 16 1971 FLIGHT TIME 260.00 ARRIVAL DATE MAR 2 197R

HELIOCENTRIC CONIC DISTANCE 579.605 EARTH 10 MARS

RL 151.97 LAL -,00 LOL 264.22 VL 52.440 GAL 1.35 AZL 81.80 HCA 173,76 SMA 191.18 [CC .20637 INC 8.201T Vl 29.316

RP 250.61 LAP ,89 LOP 79.04 VP 21.373 GAP -.43 AZP 98.13 TAL 7.90 TAP 161.GG RCA 151.73 APO 230.64 V2 23.848

RC 259.585 GL 58.37 GP -45.38 ZAL 83.57 ZAP 62.29 ETS 147.24 ZAE 84.4? ET[ 173.17 ZAC 56.22 ETC 276.07 LVl 28.30

PLANETOCENTRIC CONIC

C3 29.529 VHL 5.434 DLA 43.73 RAL 315.59 RAD R646.B VEL 12.226 PTH T.18 VMP 5.099 DPA -63.03 RAP 332.19 ECC !.4860

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT |NJ 2 LONG

50,00 § ? 44 4346.11 -31.02 I99.§G 212.$I 51.92 7 20 II 3346.1 -43.66 172.45

52.41 4 53 36 4529.33 -21.19 206.78 203.42 46.45 G |! 8 3529.6 -36.08 185.00

52.41 4 55 36 4529.55 -21.19 209.T6 203.42 48.45 6 11 6 3529.6 -36.08 185.00

52.41 4 55 55 4529.55 -21.19 206.78 203.42 48.45 6 11 8 3329.6 "36.08 155.00

52.4t 4 53 56 4529.55 -21.19 206.78 203.42 48.45 6 IS 6 3529.6 -36.08 185.09

52.41 4 35 34 4529.55 -21,19 206.78 203.42 48,45 6 l| G 3529,6 -36.08 105.00

52.41 4 55 $8 4529.53 -21.19 206.T$ 203.42 48.43 6 11 6 3529.G -36.98 165.90

DIFFERENTIAL CC_RECTION8 HID-COURSE EXECUTION ACCURACY

TDE 4.5638 TRA-I.R785 TC3-4.2042 BAD 1,7562 9GT 7216.2 9DR 26|8.3 363 243,3

ROE 2.Otto RRA °o2176 RC3-I.6TE| FAD ,D4936 RRT .5319 RRF ,9752 RTF .b,95

FDE 2.2OeS FRA .134R FC3-1.4477 19P 12T86 3G8 TT4?.O R23 .4424 RI3 .8933

FOE 4.9995 RRA 1.R891 8C3 4.5245 FSP 40? 6GI 7709.9 362 757.8 THA 20.?2

LAUNCH DATE JUM iS liTl FLIGHT TIME 292,00

HELIOCENTRIC CONIC DISTANCE 583.624

RL 151.97 LAL -.OO LOL 264.22 VL 32.432 GAL 1.27 AZL 79.91

RP 230.69 LAP .32 LOP T9.DG VP 21,347 GAP -.38 AZP lOO.O5

RC 2R2.18| GL 04.72 GP -49.42 ZAL 94,09 ZAP 64.91 [T5 146.29

PLANETOCENTRIC CONIC

C3 39.591 VHL 6.289 DLA 51.04 RAL 310.28 RAO 8630.3 VEL 12.626

LNCH AZNTH LNCH TIN[ L-! TIME INJ LAT INJ LONG INJ RT ASC

45.57 4 1| 14 4660.02 -19.40 217.89 203.75

43.5? 4 11 14 4660.02 -19.40 2|7.69 203.75

45.57 4 11 14 4660.02 -19.40 217.69 203,73

45.57 4 11 14 4660.02 -19.40 217.69 203.75

43,57 4 11 14 46RD.02 -19.40 217.69 203.75

45.87 4 11 14 4660.02 -19.40 21?.69 203.75

45.8? 4 11 14 4660.02 -19.40 217.69 203.75

DIFFERENT IAL CORRECTIONS

TOE 5.3??4 TRA-2.3351 TC3-3.2T44 8AU 1.8893

ROE 2.6967 RRA -.465! RC3-1.4301 FAU .03177

FOE 1.8318 lIRA .D817 FC3 -.6955 BDP 13193

DOE 6.0157 BRA 2.3606 DC3 3.5731 FSP 285

ORBIT DETERMINATION ACCURACY

9T 244,4 5R 106.R 88 31.3

CRT .6917 CRI -.8574 CSV **I?SI

LSA 2?1.1 MSA 15,5 86A .2

[L| 269,4 EL2 12,5 ALF 23,44

ARRZVAL DATE MAR 4 1972

[ARTN TO NAR3

HCA |T4,78 SMA 121,40 (CC .20Yt0 INCl0,0931 Vl 19,3|1

TAL ?,35 TAP 192.14 RCA 151.?6 APO 231.D3 V2 23,109

ZAE 05.1D ETE 175,17 ZAC 52.07 [TC 276.91 LVI 31,63

PTH ?,46 VHP 3,680 DPA *63,?5 RAP 339.66 ECC I,R509

INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

41.81 5 21 54 3660.0 -36.74 19S,3R

41,81 5 28 $4 3860.0 -36.74 198.36

41,81 $ 28 34 3660.0 -36.T4 IR8.36

41,81 5 28 34 3660.0 -36.T4 198,36

41,81 5 26 34 3660.0 -36. T4 198.36

41,81 3 28 34 5660.0 -36.74 196.36

41.81 § 28 34 3660.0 -36,?4 198.36

MID-COURSE EXECUTION ACCURACY (_RIT DETERMINATION ACCURACY

8GT ?239.4 6DR 3118.0 663 163,1 ST 250.2 SR 123,3 SS 41.0

RRT ogD2D RRF .9505 RTF ,8323 CRT .9925 CR6 -.gg4? C$T -.g?46

$GB 7862.3 R23 .5120 R13 .8347 LDA 281.5 MSA 15.8 SSA .1

861 7943.0 SG2 789,9 THA 22.75 EL! 2?6,6 EL2 13.5 ALF 26.12

1970



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 11 |l?l

HELI¢¢EMTRIC CONIC

RL 1SI.li LAL -,00

RP lOS.it LAP -I.IO

RC II.ISS GL "IO.14

PLANETO(ENTR|C CONIC

CS 39.215 VHL I.Ill

LNCH AZHTH LNCH TIME

SO.DO 1R 19 17

SO.DO 14 IR 17

YO.OO 15 4S 1_

6O.O0 17 40 23

90,00 Ii RI 44

I00.00 20 23 15

110.00 RO 45 37

FLIGHT TIN[ iO.O0 ARRIVAL OAT[ lRP I tiT!

Oil?ARE[ lli.13i EARTH TO HAIl

L_i. lli.|l VL $4.4R0 GAL R.42 A|L 1|.13 HCA II.l| IHA ||?.47 ICE .S741_ INC 1.1551 Vl El.ill

LOP 533.8? VP 21.$$R GAP EO.7T AZP 9D.?E TAL 63.80 TAP 91.91 RCA 148.4? APO $2i.48 V2 li.4iS

EP "S.O2 ZAL SS.ll lAP |71,15 iT| 20|,ES ZA[ Ill,S4 [TE 5.50 ZAC 95,95 [TC 2?i.17 LV! "11.99

OLA -t5.4i RAL 324,|7 RAD IISO.4 V[L RE.I|3 PTH ?,47 VHP 9.74| DPA -17.59 RAP 521.47 ECC 1.1414

L-| TIME |NJ LAT INJ LONG INJ RT ARC 1NJ AZHTH IHJ TIHE PO El? TIN IRa E LAT INJ R LONG

R777.06 -EO.9D 78,88 190,45 153.77 13 45 54 1777.0 "2.88 R2.54

ISRR.90 "14.§S I?.11 156.20 |E8,DI 14 $5 20 1582.9 1.39 48.95

ISDi.i2 -8.09 49.49 200,92 123.29 16 94 38 1306.6 5.1l 29.94

1949.40 -2.34 85.88 204.45 119.77 18 12 53 949.4 9.92 5.27

1SOS.4O .34 8.16 205.95 111.28 19 53 30 601.4 11.84 S41.OR

1423.8? -2.36 347.25 204.45 119.77 80 46 55 423,9 9.92 SEl.i4

1313.13 -8,09 33R.41 200,99 t23.29 21 8 1! 313,6 S.16 311.81

OlFF[REHTIAL CCRRECTION8

TOE ".1061 TRA ".IIRR TC3 .1711 6AU .0609

ROE ".5785 RRA .1830 RCS .o2eo FAU .03811

FOE -.122| FRA .DiRt FC3 -.ISSe 18P 135

ROE .6075 IRA ,62iS BE3 ,I?3S rip 106

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY Oil|IT DETERMINATION ACCURACY

$GT 666.6 5GR 561.8 863 93.E 8T 12.S SR 26.6 88 9.0

RRT -.0404 RRF .0542 RTF -.3712 CRT .6022 ERR -.9532 CiT -.4595

608 R?I.8 RRS ".013! R13 .5742 LSA 26.2 NSA 9.6 80A 1.)

S;l 667.9 SG2 $60.2 THA 175.39 ELI 27.1 EL2 9.5 ALF T2.04

FLIGHT TIE 82.00

DISTAHcE 217.627

ARRIVAL DATE SiP ? 1171

EARTH TO NAR$

RL 151.99 LAL -.00

RP 206.68 LAP -|.79

RC 62.079 _ -10.T4

PLANETOCENTRIC CONIC

C3 36.982 VHL 6.011

LNCH AZHTH LNCH TIN[

50.00 12 58 24

60.00 14 IR O

70.00 15 4S 50

60.00 17 42 36

90.00 19 30 18

100.00 20 25 28

110.OO 20 46 17

LCL 261.10 VL 34.2T3 6AL 6.36 AZL 91.91HCA 69.38 8HA 238.11 ECC .36051

LOP 334.54 YP 2R.R93 GAP 20.2! AZF 90.67 TAL 24.27 TAP 93.64 RCA 148.43

GP -S.O9 ZAL 53.11 ZAP 179.57 iTS 199.16 ZAE 166.52 ETE 4.61 ZAC i5.87

INC !.9073 Vl El. SIS

APO $15.79 VR 2R.49R

ETC 279.20 LVi -1R.96

DLA -R$.79 RAL 323.5R RAD 6649.6 VEL 12. 525 PTH 7.40 VHP 9.390 DPA "17.61 RAP 329.64 ECC 1.6OOl

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CIT TIM INJ 2 LAT IHJ R LONG

R755.74 -19.90 77.55 189.10 134.16 15 44 20 1755.7 -1.81 61.41

2560.02 -13.59 65.t9 194.66 128.51 I4 54 40 1560.0 2.39 47.86

2201.15 -7,13 46.15 199.6! 123.49 16 24 52 1281.2 6.85 2R.59

lili.8S -1.53 24.21 203.20 119.$3 18 14 35 918.8 10.91 5.54

1571.47 1.47 .21 204.75 118.25 19 56 SO 571.5 12.89 $39.01

1393.30 -1.33 345.58 203.20 119.85 20 48 41 395.3 10.91 $24.91

1327.97 -7.13 337.04 199.61 125.49 21 8 25 328.0 6.83 317.51

DIFFERENT IAL CORRECTIONS

TDE -.1791 TRA -.5897 TC3 .18R4 RAU .OI4O

ROE -.5705 RRA .1781 RE5 .0279 FAU .04057

FOE -.1344 FRA .0871 FC3 -.94i6 RIP 664

BDE .5980 iRA .6160 8C3 ,191R FSP 117

LAUNCH DATE JUN 17 1971

HELIOCENTRIC C(_IIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERHIHATION ACCURACY

SGT 680,1 SiR 569.9 503 100.7 iT 12.5 SR 27.0 8S 5.4

RRT -.0425 RRF .0691 RTF -.3803 CRT .5i34 CR6 -.9598 CST -.4782

8GB 887.5 R25 -.0156 R13 .3837 LSA 28.6 NSA 9.? SSA 1.4

SGI 681.5 SG2 568.2 THA 173.28 ELI 28.2 EL2 9.7 ALF 72.48

FLIGHT TIME 84.00 ARRIVAL DATE SEP I ll71

DISTANCE 220.755 EARTH TO MARS

RL 151.99 LAL ".DO

RP 206.67 LAP -1.77

RC 63.886 GL -10.84

PLANETOCENTRlC CONIC

C3 34.977 VHL 5.114

LNCH AZNTH LNCH TIHE

50.00 12 57 27

90.00 14 11 37

TO,DO 15 47 24

80.00 17 44 4?

90.00 15 35 59

100.00 20 27 59

110.00 20 46 51

LOL 265.18 VL 34.098 SAL 6.31 AZL 91.88 HCA 70.65 5HA 227.35 [CO .$4731 INC 1.8801 Vl 29.315

LOP 335.81 VP 26.468 GAP 19.67 AZP 90.62 TAL 24.74 TAP g5.39 RCA 148.59 APO 506.32 V2 2R.496

GP -3,16 ZAL 52,53 ZAP 169.41 iTS 197.49 ZAE 166.16 ETE 3.73 ZAC 95.77 ETC 279.22 LVI -19.91

DLA -26.07 RAL 322.11 RAD 6648.9 VEL 12.445 PTH 7,35 VHP 9.051 OPA -17.63

L-I TIN[ INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN

2735.34 -18.93 76,89 187.80 154.51 13 43 2 1735.5

2530.10 -12.i6 64.88 193.S? 128,59 14 35 SS 1538,1

2258.47 -R.20 41,82 198.34 I93.65 li 25 1 1251.S

IS89.05 -.32 EE,S7 201.ii 115.86 18 16 II 68tol

1536.91 E.S8 358.28 203.$9 116.17 ll 51 36 53i.9

1363.S2 -,32 343.14 201.99 tl9.tt 20 50 93 313.5

1503,28 -I.RO 531,T4 198.34 I93,65 RI 8 34 303.3

RAP 329.79 [CC 1.5756

INJ 2 LAT INJ R LONG

-.7i t0.60

3.36 46.11

7.76 R7.28

II.tS 1.04

13.89 $36.9i

!1.85 SIS.El

?.?l Sit.tO

DIFFERENTIAL CCRR[CTION8

TOE ".1719 TRA -.5805 TC3 .2Oil 2AU .0984

ROE ".5638 RRA .1733 RE3 .0274 FAU .04|lT

POE -.1471 FRA .0814 FCS-I.OSS? liP SET

ROt ,Sell ERA .lOSS 6C3 .2104 FIP 12t

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT SIS.2 8DR 577.7 563 IO8.T IT 12.6 5R 27.4 |5 9.5

8RT -.0454 RRF .0744 RTF -._,84 CRT .5534 CR8 -.5190 Ell -.41||

|DE IO|.S R23 -.OITS R13 .3921 LEA _9.1NIA I,I IIA 1,4

8G| 694.8 502 S?S.7 TNA 173,05 ELI 28,S EL! |.| ALE ?l.17

LAUNCH DATE JUN I? ttTl PLIGHT TIME li.O0 ARRIVAL DATE lip It lSYt

HELIOCENTRIC CONIC

RL 151.RI LAL ".00

RP 20R.IR LAP -!.76

RC 14.956 GL -10.92

PLAHETOCENTRIC CONIC

C3 35.IT4 VHL 5.76D

LNCH AZHTH LNCH TINE

SO.O0 12 55 21

60.00 14 11 9

70.00 IS 4? $2

90.00 17 46 56

9D.OD |l 5? 45

100.00 20 2i 4R

110.O0 20 47 19

OIRTANCE 223.Rt7 EARTH TO HARI

L_. Ill,II VL |3,131 6AL E.tl AZL il,86 HCA 71.R! 8NA E23,11 [CC .33Sit INC t.$S$4 Vt I1,111

LOP 33?.0t VP ti.ES? GAP IR.14 AZP 90.18 TAL 25.23 TAP 97.|S RCA |48.35 APO IR?.ll VE |l.41i

GP -S,24 ZAL 5|,R5 ZAP IM.SS [TI ll6,|| ZA[ 161.07 [T[ |,RS ZAC IS.il ETC 2?1,14 LVI -ll,ll

DLA -26.34 RAL 392,51 RAO 6048.2 V(L |_,373 PTH ?.29 VHP 8.?27 DPA -17.$?

L-I TIH[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINE PO CET TIN

2715.98 -18.00 75.96 186.56 154.$E 15 4t 41 1?16,0

2517.18 -11.77 63,83 192.52 128.i3 14 13 7 1517,2

2252.80 "5,31 4S.ST 157.11 123.7i 16 25 S 1232.8

1860.15 .R6 Eo.gi 200.$2 llg.es 18 I? 56 860.1

1502.T3 5,17 S16,37 202.49 118,06 20 2 48 S02.?

1334.62 .66 342,36 200.12 11g,85 20 52 2 334.6

1279.69 "S,31 334.45 187.11 123.79 21 I 30 2?g.i

RAP 5R1.95

INJ E LAT

.11

4.27

S.64

12,76

14,$6

12,76

8.64

DIFFEREHTIAL CCRRECT1ON8

TDE ".1659 TRA -.5?1R TCS .227R 8AU .1016

RDE -.5563 RRA .I087 RE3 .0215 FAU .044T1

FDE -.1616 FRA .074T FC3-t.1607 DIP 712

DOE .$803 BRA .5960 BC3 .2291 FRP 142

MID-COURSE £XECUTIOI ACCURACY

$GT 795.g $GR 585.1 SG3 11T.2

RRT -.0482 RRF .0t00 RTF -.3954

$GB g16.8 R23 -.0201RI3 .39g6

$GI 707.T $G2 5i2.t THA 172.84

[CC 1.5410

INJ 2 LONG

Sl.75

45,81

21.02

.IY

354*92

321.$3

314.13

ORBIT DETERHINATION ACCURACY

IT 12.6 SR 27.6 $5 6.5

CRT .S754 CRS "*t68i CiT -.506?

LSA 29.5 HeA 10.0 ERA 1,5

ELI 25.9 EL2 g,9 ALF 75,45

lgT1



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 17 1971 FLIGHT TIME 88,09 ARRIVAL D47[ 6EP 35 1973

HELIOC[MTRIC cONIC

RL 151.99 LAL ",DO

kP 256.70 LAP "l,?S

_C 66.062 6L -10.R6

FLAHETOCENTRI¢ CONIC

C_ 31,548 YHL S.6i?

LNCH AZMTH LMCH TIME

50,00 12 56 19

6Q.DO 3A 10 36

70.00 35 46 15

80.00 17 49 1

70.00 19 41 39

100.00 20 31 53

110.00 20 4T 41

D|ITANCE 221,344 EARTH TO MARl

L_ ZI|.$1 VL )).?i) GAL 6,25 AZL 91.83 HCA 73,11 |HA _li.)3 ERE .)e)13 ZNC 1.9270 VI 29o513

LOP 338,35 VP 26,059 GAP 19.61 AZP 90.53 TAL |S,72 TAP 9R,91 RCA 148,30 APO 290.36 V2 26.494

GP "5,32 ZAL 51.37 ZAP 167.$$ ET$ 194.99 ZA[ 166.95 [TE l,i| ZAC R5.38 EYE 279.26 LVI -iR.1O

OLA -|i.BO RAL 321,71 RAO 6647.6 VEL 12,307 PTH ?,24 YMP 1.417 DPA -17.71 RAP 330.05 [CC i.Sttl

L-| TIME iNJ LAY INJ LONG ZNJ RT AGE |NJ AZMTH INJ TIME PO CBT TIM IMJ 2 LAT IMJ 2 LONG

2697.55 -17.11 75.12 185.35 135.10 13 40 16 1697.6 1,11 69,02

2467,28 -10.92 62,84 191.10 129,04 14 52 14 149?,3 5.15 44,85

2210,19 -4.45 44.38 195.92 123.90 16 15 5 1210.2 9.48 24,60

1632,18 1.61 19.45 199.69 119.82 18 19 33 832.2 13.62 356,54

1468.92 4.76 354.4? 205.42 117.91 20 6 8 468.9 15.80 332,88

1306.65 1.61 340.82 199.69 119.82 20 $3 59 306.6 13.62 319.91

1257.51 -4.45 333.30 195.92 123.90 21 8 38 257.0 9.48 513,72

MID-COURSE EXECUTION AccuRACY ORBIT DETERMIMATION ACCURACY

SGT 717.7 SGR 592.2 665 126.3 ST 12.6 9R 28.2 66 6.8

RRT -.0516 RRF .0860 RTF -,4021 CRY ,5625 CR3 ".9715 CST -.9174

SGB 950.5 R23 -.0221 R13 .4068 LSA 29.9 MSA 10.1 iRA I.$

$G! 719.7 $62 589.7 THA |72.54 ELi 29.2 ELI I0.D ALF 73.97

C_;_ERENTIAL CCRRECTION_

TDE -.1582 TRA -.5628 TC3 .2469 BAU .1047

ROE -.5500 RRA .1643 RE3 .0231 FAU .04698

FD( -.1764 FRA .0671 FC3-1.2895 B8P 731

BDE .5723 BRA .5862 5C3 .2482 FiP 155

LAUNCH DATE JUN 1T 1971 FLIGHT TIME 90.00 ARRIVAL DATE 6EP 15 1971

HELIOCENTRIC CCNI¢

RL 151.99 LAL -.00

RP 206.72 LAP -1.74

RC 67.265 GL -13,05

PLANETOCENTRIC CONIC

C3 30,080 VHL 5,485

LNCH AZHTH LNCH TIME

50.00 12 54 9

60.00 14 9 59

70.00 15 48 31

8O.O0 17 51 1

90.00 19 45 41

IOO.OO 20 33 53

330.00 20 47 57

DISTANCE 250.779 EARTH TO MARS

LOL 285.18 VL 35.642 GAL 6.17 AZL 91.80 HCA 74.45 iRA 215.93 ECC .31341 INC 1.8010 Vl 29.313

LOP 339.62 VP 25.673 GAP 18.11 AZP 90.48 TAL 26.22 TAP $00.67 RCA 148.26 APO 283.61 V2 26.493

GP -5.41 ZAL 50.80 ZAP 166.01 (T$ 194.03 ZAE 166.09 ETE 1.05 ZAC 95.49 _TC 279.21 LVi "16.74

OLA -26.84 RAL 321.16 RAD 5647.0 VEL 12.248 PTH 7.19

L-I TIME INJ LAT INJ LONG INJ RT A$C 1NJ AZMTH

2680.11 -16.27 74.32 184.18 155.55

2478.41 -10.11 61.91 189.93 129.22

2188.69 -3.63 43.26 194.77 123.98

t805.20 2.52 17.97 198.60 119.76

1435.46 3.82 352,58 200.41 117.72

1279.67 2.52 339.34 198.60 119.76

1235.51 -3.$3 332.17 194.77 123.98

VHP 8.121 DPA -17.76 RAP 330.1e [CC 1.4950

INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

13 38 49 1680.1 1.99 58.29

14 51 17 1478.4 5.97 43.94

16 24 59 1188.7 10.27 23.65

18 21 6 805.2 14.45 356.96

20 9 36 435.5 16.71 330.85

20 55 13 279.7 14.45 318.33

21 8 52 235.5 10.27 312.56

ORB]T DETERMINATION ACCURACY

ST 12.6 $R 28.6 IS T.3

CRT .5517 CR$ -.9759 CST -.5266

LSA 30.3 MSA 10.2 $6A |.6

ELI 29.5 EL2 10.1 ALF 74.48

DSFFERENT IAL CC_R[CTION$

TD[ -,1557 TRA -,5545 TC3 .2663 BAU .1075

RDE ".5440 RRA .13_9 RE3 ,0232 FAU .04940

FDE -.J923 FR4 .0587 FC3-1.4210 DiP 750

BDE .5648 BRA .5769 8C3 .2673 FIP 170

MID-COURSE EXECUTIOt_ AccuRACY

$GT 729.2 SGR 598.9 SG5 136.0

RRT -.0550 RRF .0926 RTF -.4080

$GD 943.6 R23 -.0248 RJ3 .4133

SG1 751.4 SG2 596.2 THA 172.24

LAUNCH DATE JUN 17 1971 FLIGHT TIME 92.00 ARRIVAL DATE SEP 17 1971

HELIOCENTRIC CONIC

RL 151.99 LAL -.00

RP 206.75 LAP -1.72

RC 68,502 GL -13.10

PLANETOCENTRfC CON|C

C3 28.753 VHL 3.562

LNCH AZMTH LNCH TIME

50.00 12 52 56

80.00 14 9 |l

TO.DO 15 48 40

60.00 17 52 31

go.o0 lg 49 51

100.00 20 55 49

110.00 20 45 7

DISTANCE 254.294 EARTH TO MAR8

LOL 285.18 VL 33.510 6AL 6.13 AZL 91.78 HCA 75.72 3M4 212.67 ECC .30376 INC 1.7753 V! 29.513

LOP 340.89 VP 25.693 GAP 17.61 AZP 90.44 TAL 26,71 TAP $02.43 RCA 146.21 APO 277.53 V2 26.487

_p -_.49 ZAL 50.23 ZAP 164o85 ET3 193.21 ZAE $66.21 ETE .10 ZAC 95.59 ETC 279.28 LVI -16.66

OLA -27.07 RAL 320.56 RAD 6646.5 VEL 12.194 PTH 7.15 VHP 7.837 DPA -17.85 RAP 330.24 ECC 1.4732

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2663.65 "15.4T ?5.57 183.06 155.57 t3 37 20 $653.7 2.61 5T.80

2460.60 -9.34 61,03 188.00 129.58 14 50 1T |490,6 6.75 43.06

2166,31 -2.66 42.19 193.66 124.05 19 24 49 1168,5 11.02 22,54

1779.69 3.40 15.54 197.55 119.60 18 22 56 779.3 15.23 555,43

1402.30 6.86 550.71 199.44 117.50 20 15 13 402.5 17.58 328,81

1253,75 5,40 537.91 197.55 Ilg,9R 20 $6 43 255.8 $5.2_ 511,80

1215.i5 -2.86 531,11 193.66 124.05 25 8 22 215.1 11.02 311,46

DIFFERENT lkL CORRECTION|

TOE -.1457 TRA -.54tl TC3 .2855 DAU .ilOD

IOE ".5314 RRA .1557 RE3 .0208 FAU ,05198

FOE -.2011 FRA .OAiO _C5-1.S951 lip ??t

ROE .5510 iRA .$$?9 It3 ,2960 F|P 139

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 739.8 $GR 905.5 303 146.4 IT 12.5 5R 28.9 is ?.l

RRT -.0582 flRF .U995 RTF -._°27 CRT .SAIl CRI ".9152 (iV -.5552

3GB R55,9 R23 -,02RI Rt5 ,4[81 LBA 30.7 MIA 10.2 98A I.?

5GI 742.3 562 |02.5 THA 171,R6 [LI 29.8 EL2 10.2 ALF 74.95

LAUNCH DATE dUN 17 1971 FLIGHT TIME 94.00 ARRIVAL DATE $EP 19 1071

MELIOCENTIIC CONIC

RL 153.99 LAL -.00

MR lOS.?9 LAP -1.71

RC R9.791 GL -11.14

PLAN[TOCENTRIC CONIC

C3 27.530 VHL 3.240

LNCH AZMTH LNCH TIME

50.00 12 55 40

60.00 14 $ 29

70.00 15 45 43

00.00 17 54 47

90.00 19 54 15

300.00 20 37 39

11Q.OO 20 48 lO

DISTANCE 251.877 EARTH TO MARl

LOL 215.18 VL 35.310 GAL $.09 AZL 91.7§ HCA 76.99 IMA 150.t0 [C¢ .29483 IMC 1.7600 Vi 20,515

LOP 342.16 VP 25.132 fAR 17.12 AZP 90,39 TkL 17.20 TAP |04.19 RCA 145.16 APO 272.05 V2 25,455

GP -5,$9 ZAL 49,$7 SAP 163.5R ET3 $92,S0 ZAE 166,59 [TE 359,10 ZAC 95.30 [TC 275,28 I.v! -IR,51

DLA -2?,25 RAL 3|R.96 RRD 6646.0 VEL 12.145 PTM 7,|$ VHP ?.555 DPA -I?.lO RAF 350,51 [CC 1,4554

L-| TIHE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TiME PO CST TIN INJ 2 LAT |NJ 2 LONG

2648,15 -14.72 72.80 $85.99 135,77 13 35 48 $648,1 3.59 55,$5

2443.80 -8,11 60.21 |67.71 129,52 14 49 15 1443.8 7.41 42.26

2149,04 -2,12 41.18 192,55 124.10 16 24 52 1149.0 31.72 21.49

1754,44 4,25 15.17 196,55 $$g.58 18 24 1 ?54,4 15.g6 553.95

1396,27 7.R0 345,84 $98.52 lIT.24 20 |? 2 36g.3 19.43 $26.?6

1228,95 4.23 336.54 $96.53 11g.58 20 $8 8 228.9 15.98 315.32

II99.86 -E,12 350,10 t92.59 124,10 21 9 6 155,9 11,72 310.41

M[O-COUR$( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT ?44.3 $GR 611.$ $63 15T.4 8T 12.1SR 29.2 |S 6.3

RRT -,0697 RRF .1071 RTF -.43g4 CRT .5109 CR6 -.g760 C$T -.5215

$GB 953,5 R23 -.D155 R13 .4458 LiA 31.0 MSA 10.2 65A 1.?

$61 ?47,9 $62 607.1 THA 170.29 ELI 30.0 EL2 10.1 ALF 76.45

DIFFER(MT IAL CCRRECTION5

TD[ -,1310 TRA -.3295 TC3 .5168 BAU .1169

RD£ -,5334 RRA ,1316 RE3 ,0175 FAU .05471

FD[ -.228R FRA ,0589 PC3-1.7t92 B5P 676

BO[ ,$492 ERA ,3507 6C3 .3173 FSP 203

lg72



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE _UN 17 tiTI

NEL|OCENTRIC CONIC

RL 191.66 LAL ",OG

NP lOG,A4 LAP "1,66

RC 71.130 GL -11.16

PLANETOCENTRIC ¢_t1¢

¢3 2R,49R VHL 9,144

LNCH AZHTH LNCH TIRE

50.00 12 SO 8t

60.00 14 7 30

70.00 19 46 40

80.00 17 86 06

90,00 16 98 47

100,00 20 39 !1

PL|KHT TIRE tl.OO ARRIVAL DATE |EP Et tSYl

DISTANCE t41,Rt]

LQL teS.lO VL )3,tY4 GAL 1.0i A|L RI,Pl NCA T$.tl 8NA

L_ 343.43 VP E|,377 GAP It,iS AZP 90,36 TAL |7.69 TAP

4P "3.60 ZAL 49.|3 |AP tU,34 [T| |91,88 ZA( SIS.S4 [TE

EARTN YO NAR|

DOT.El [C¢ ,tieS? ZNC 1.YR46 VI 86,|13

tOt,iS RCA 148.11 APO tiT.tO Vt E6,4?T

358.04 ZAC 99.10 ETC 2TR.RR LVl -10.49

OLA -tT.4D RAL $19,37 tAO DS4S.D VEL IE,100 PTH 7.08 VHP 7.306 OPA -17,99

L-I TIHE INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIRE PO CIT TIH

8933,64 -14.01 7E,t3 100.94 135.95 13 34 13 1693.6

2410.09 "7.RS 59.44 106.67 129,64 14 48 $ |418.1

1130.99 -I.43 40.14 191.56 !14,13 16 24 11 1131.0

1730.85 5.03 13.87 195,56 119.47 18 25 tO 730,8

1336.40 8.92 349,96 197.66 116.95 tO 21 3 336.5

IEOS,3t S,O3 335.24 Ig5,SS !19,47 tO 39 16 105,3

RAP 330,30 ECC 1,43S4

INJ 2 LAT INa 2 LONG

4.32 50.34

8.16 41,S0

12.38 tO.St

10.65 392.54

19.25 324.?0

16.69 313.01
110.00 20 48 6 1177.81 -1,43

DIFFERENTIAL CCRRECTION6

TB£ -.1290 TRA -,$2S4 TC3 .3E97 DAU ,1187

ROE -.5269 iRA .1477 RE3 ,0199 PAU ,05764

FOE ".2452 FlEA .0267 FC3-1,8661 DIP 733

DOE .5440 BRA .5497 DC3 .3300 P8P t2|

369.16 191.86 114,13 El

NID-CCAJRi[ EXECUTI_ ACCURACY

8ST 755.5 SGR 617.4 803 169,3

RRT -.0704 RRF ,1151 RTF -,4330

SGB 9?5.? RE3 -,0158 R13 ,4404

SGI 759.2 802 012.9 THA 1?0.4S

LAUNCH DATE JUN 17 1071 PLIG_tT TIN( 90.00

HELIOCENTRIC CONIC

RL 151.99 LAL -.00

RP 206.90 LAP "1.67

RC 72.517 GL -11.18

PLANETOC(NTRIC CONIC

DI8TANCE 248.223

LOL 265.18 VL 33.167 GAL 6.03 AZL 91.70 HCA 79.53 iRA

LOP 344.70 VP 25.231 GAP 16,19 AZP 90.31 TAL 26.16 TAP

6P -3.76 ZAL 48.60 tAP 161.06 ET8 191.33 ZAE 166,96 £TE

? 44 177.8 It,38 302.42

GIlT DETERMINATION ACCURACY

IT IE.E 86 29.6 89 0.8

CRT .5005 CR8 -.9713 COT -.S3lt

LiA 31,5 N6A 10,3 IDA I,l

fJ.l 30.3 ELE 10,3 ALF 76,93

ARRIVAL DATE 8EP 23 1271

EARTH TO NARI

205.34 ECC ,07893 INC 1.7000 Vt 29.313

107.69 RCA 148.06 APO 262.61 V2 26.4P0

396.89 ZkC 9S.lO ETC 279.28 LV! "16.39

C3 25.466 VHL 5.046

LNCH AZNTH LNCH TIME

SO.O0 12 49 2

60.00 14 6 43

?0.00 15 40 30

80.00 17 68 3

90.00 20 3 37

100.00 20 40 59

110.90 20 47 $7

DLA -27,67 RAL 318.80 RAD 6645,2 VEL 12.060 PTN 7.04 VHP 7.057 DPA -18.09 RAP 330.38 [CC 1.4121

L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TINE PO CGT TIN INJ 2 LAT INJ E LONG

2620.08 -13.34 71,02 ITg,9s 136,11 13 32 42 1620.1 9.OO St.7?

2413,41 -?.09 S8.?t 185.66 129.?9 14 _6 5? 1413.4 8,60 40.78

2114,10 -.79 39,39 |90,$6 124,15 16 23 44 1114.1 12.99 16.$8

1708.51 S.77 11,93 194.62 119.35 18 26 36 708.5 17.09 351.19

1303.58 9,92 345.07 196.85 116,61 00 25 11 303.6 20.04 320,61

1182.98 $,?? 334.00 194,62 119.35 11 O 38 193,0 17.09 312,Sl

1160.9E -,79 3E0,28 190,5E 124.15 21 ? 17 160,9 1R,99 308,49

DIFFERENT IAL CCRRECTiOI_I

TD[ -.1261 TRA -.9209 TC3 .3433 BAD ,1169

ROE -.5236 RRA .1436 NC3 .DOGS FAU .06073

FDE -.2643 FRA .0141 FC3-2.0651 DiP 773

DOE .5389 BRA .5400 8C3 ,3439 PIP 241

LAUNCN DATE JUN 17 1671

HELIOCENTRIC" CCNIC

NL 151.99 LAL ".00

RP 2oD.gG LAP -1,05

RC ?3.950 GL -11.19

PLAN(TOCENTRIC C(_IC

NID-CCdJR8[ EXECUTICN ACCURACY ORBIT DETERNINATIC_4 ACCURACY

9ST 761.4 8DR 622.9 SG3 181.9 IT 12.3 6R 29.9 98 9,3

RRT -,OT25 RRF ,1233 RTF -,4290 CRT .5036 CR$ -.9761 CST -.5460

SGB 986.9 R23 ",0336 R13 .43?5 LSA 31.9 NSA 10.4 SSA 1.8

801 ?69,2 8Gt sIe,I THA 170.37 ELI 30.6 EL2 10.4 ALF 76,71

FLIGHT TIN[ 100.00 ARRIVAL DATE 8EP ES 1971

DISTANCE 246.9Tt EARTH TO NARD

L_ 299.18 VL 33.068 GAL 6.00 AZL 91,$8 HCA 80,79 iRA 103.28 ECC .27186 INC 1,6753 Vl 25.313

LOP 545.66 VP 29,062 SAP 15.74 AZP 90.27 TAL 28,03 TAP 109.42 NCA 148.02 APO 235.54 V2 26.462

GP -3,89 2AL 48,00 ZAP 159.77 ET$ 190.84 ZAE |67.35 ETE 355,64 ZAC gs.oo ETC 279.2? LV| -10.28

C3 24.502

LNCH AZNTH

50.00

eO.O0

70.00

80.00

90.00

100.00

1/0.00

DIFFERENTIAL

TDE -.1231 TRA ".SIS1

ROE ".510A RRA ,140|

FOE -.2849 VRA -.000D

ROE .5340 IRA .5539

LAUNCH DATE JUN IT SiTE

HELIOCENTRIC CONIC

RL 151.26 LAL -,00

RP 20?,04 LAP -I,64

RC 71.420 SL -!1,18

PLANETOCENTRIC CONIC

C5 R3,?37 VHL 4.8?8

LNCN AZHTH Lk_N TINt

50.00 12 46 17

SO.GQ 14 4 43

?O.OQ 13 47 SO

80,0O 10 O 42

00.00 20 14 39

100.00 20 43 34

110.00 20 4? 16

VHL 4.956 DLA -27.63 RAL 318,04 RAD 6644.8 VEL 12.011 PTH 7.01 VHP 6.819 DPA -18.20 RAP 330.58 ECC 1.4042

LNCH TIME L-I TIN[ |NJ LAT |NJ LONG |NJ RT ARC INJ AZNTH |NJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

12 47 40 2607.44 -12.72 71.06 |79.00 136.24 13 31 ? 1607,4 S.G3 55.24

14 5 45 2399.74 -6,70 58.09 184.T0 129,83 14 49 45 1399,? 9.39 40.11

IS 4l 13 2098.39 -,19 38.54 189.61 124.15 16 13 11 1098.4 13.5| 10.T1

1? 59 22 100T,46 6.47 11.47 193,72 119.21 18 2T 36 e8?.S 1?.08 34_.91

20 8 51 12T0,25 10.93 343.15 196.09 116.24 20 30 l 2T0.2 20.52 320.48

20 42 20 1141,98 6.47 332.83 193.72 119.21 21 I 42 162.0 17.88 311.28

ED 47 40 1145.20 -,19 327.46 189.61 124.15 tl 6 45 148,2 13.55 307,53

DIFFERENTIAL CO_RECTI_q$

TOE ".1199 TNA -.5097 TC3 .3688 BAU ,1170

ROE -.5156 iRA ,1307 RC3 -.0014 FAU ,06750

FDE -.3057 FRA -.0144 FC3-2.4616 SSP 922

DOE .5294 BRA .5277 Be3 .3608 FRP 285

CCIIRECTIONI HID-COURSE EXECUTION ACCURACY OIt|lT DETERMINATION ACCURACY

TC3 ,3996 IAU .1171 lIT 713.T 8DR StO.I SG3 195.3 8T 12,4 86 3D.2 II 5.1

RC3 ,0045 PAU ,04406 RRT -.0?48 RRF *1_12 RTF ",_90 CRT .4959 (R| ".575? (A_ ",|9|4

PC_'t,tSDS DSP 804 iS| 9|$.S R23 ",0414 RI3 ,4340 LiA 32.4 HGA 10.$ 88A t.R

6C3 ,3669 FIP tRt $61 ???,? 96t St3,1 THA 170.19 ELI 30,9 EL2 10,3 ALF Ti. II

PLIGHT TIN£ lOt,OD ARRIVAL DATE lIP IT 19TI

DISTANCE 231,?DI EARTH TO MAR8

LOL tlSoll VL 3t,tTl _AL 5,99 AZL 91,DR HCA 82.00 8HA tDI,40 [CC .1933| INC 1.6109 Vl 69.311

LOP 347,t3 VP t4,SDt GAP 1|.30 AZP DO,t3 T_ 29,08 TAP Ill.14 RCA 147,67 APO 294,14 Vt 19.4|4

6P -4,00 ZAL 47,$9 tAP |M.43 IT3 190.40 Z_[ IST.81 [T[ 3S4,ED ZAC R4,Rt EYE tTR.26 LVi -IS. tD

DLA "t?.98 RAL 317, TO RAO DS44, S V[L 11,9t8 PTH 6.98 VHP 9. |91 DPA "19,32 RAP 330.36 ECC 1.3t01

L'| TIRE IMJ LAT INJ LONG INJ RT A$C _NJ AZNTH INJ TINE PO CRT TIN INJ 2 LAT INJ E LONG

1966,?1 °|t.lS ?0,59 179.09 i 136,37 13 29 33 IS99.7 6.22 94.74

23R?.00 "9.15 5T,4S 183.77 _ 129.91 14 44 30 138T.t 9.g4 30.49

2083.84 .37 3T,78 188.69 _ |24.15 16 21 34 I093.0 14.07 17.90

IR07.89 ?.12 10,37 191.83 i 119.0? 18 28 30 667.8 IR.43 346.?t

1233.86 11.96 341.14 193.40 ; 115.82 20 31 IS 235.9 21.50 3El.IS

1142.32 T.12 33|.74 192.85 i 11g.07 21 2 36 142.3 18.43 310.06

1130.66 .3? 326,70 188.69 : 124.19 21 6 ? 130.? 14,07 306.82

RID-COURSE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

8ST 780.8 8DR 633,1SG3 209.6 ST 12.4 66 30.4 86 10.4

RRT -,0780 RRF .I016 RTF -.4215 CRT .4g28 CRO -.9751CGT -.$620

3GD |005,2 623 -.0_85 R13 .4327 LiA 32.8 NGA 10.5 SSA 2.0

$01 78|,2 SG2 627.7 THA 169.87 ELI 31.1 EL2 10,S ALF 77.16

1973



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE Jl,_14 IT I|Y1

HELI(XENTMIC C(_lC

RL 131.69 LAL -,DO

gP 207.12 LAP ol,S2

RC 76,R44 _ -11o17

PLAMETO¢ENTR|C CONIC

C3 _2.982 VNL 4.T84

LNCH AZNTH LNCN TIN[

50.00 |2 44 $4

60.00 14 S 31

70,00 15 47 20

60.00 16 1 44

90,00 20 21 28

ZOO.D0 20 44 35

110.00 20 46 46

FLIGHT TIN[ 104.00 AIRIVAL DATE IEP IS 19?!

DISTANCE 28S.5R9 EARTH TO NAgS

LOL Ell,18 VL 32.091GAL S.IS AZL 81,83 HCA 03,32 8NA |98.70 ECC .2592S IMC 1.G266 Vl 28.S13

LOP 348.49 VP 24,838 GAP |4,88 AZP 80,18 TAL 29,52 TAP 1|2,84 RCA 147.12 APO 251,47 V2 29,444

6P -4.11ZAL 47.12 ZAP 157.10 ST8 IDOoOO ZA[ 168.33 ST( 352,70 ZAC 94.81 [TC 2?9.24 LVI -li,D)

DLA -28.11RAL 31T.|D SAD i644,| VEL 11,8S? PTN 6.96 VNP $.373 DPA "$8.46 RAP 330.31ECC I.SIIE

L-1 TIME INJ LAT INJ LONG INJ NT AlE INJ AZNTN INJ TIN( (DO CIT TIM INJ 2 LAT INJ 2 LONG

2304.D? "|1.61 ?O.OT S??.2| |36,4T 13 27 59 |524.D $.76 34.28

23?5.40 -5.83 56.88 182,89 129.97 14 43 14 1375,4 10.44 38.91

2070,4? .88 37.06 18?.D| 124.14 18 21 51 1070,5 14.54 17,|3

1349.67 ?.?2 9.36 122,DE 116.93 16 29 13 649.? 18.93 S47.$8

1190.99 13,05 338.98 124.?1 115.31 20 41 27 199.0 22.37 313.63

1124.15 7,72 330,?E 192,02 118.93 21 3 20 124.1 18.93 308.96

|117.28 .86 |26.DO 187,11 124.14 21 3 24 117.3 |4.$4 306.0?

DIFFERENTIAL CORRECTIONS

TDE -.1169 TRA -,$042 TC3 ,3797 2AU .1187

RDF -.$119 RRA ,1332 RCS -,0061FAU .O?I|R

FOE -.3278 FRA -,030g FC3-2.68|6 8SP 834

DOE .S2SO 6RA .5215 BE3 ,3798 FSP 310

LAUNCH DATE JUN 17 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 786,7 SGR 837.9 SG3 224.7 ST 12,4 SR 30.7 86 I1.0

RRT -.0811 RRF .1319 RTF -,4187 CRT .4878 CRS -.9742 CST -,$694

SGB 1012.8 R23 -.0562 R13 ,4295 LSA 33.2 MSA 10,6 SSA 2.|

$81 791.4 SG2 631.9 THA 169.$0 ELI 31.4 EL2 10.6 ALF 77.38

FLIGHT TIN(: 106,00 ARRIVAL DATE OCT 1 1971

HELIOCENTRIC CONIC

RL 151,99 LAL -.00

RP 207.21 LAP -1.60

RC 78.502 GL -11.15

PLANETOCENTRIC CONIC

C3 22.291VHL 4.721

LNCH AZMTH LNCH TIME

50.00 12 43 30

DO,DO 14 2 31

70.00 15 46 43

60.00 18 2 31

90,00 20 30 46

100.00 20 43 23

110.00 20 46 10

DI8TANCE 260.468 EARTH TO MARS

LOL 265.18 VL 32.81| GAL 5.93 AZL 91,60 HCA 84.58 SMA 198,14 ECC .25365 INC 1.6024 Vl 29.313

LOP 349.76 VP 24.721 GAP 14.48 AZP 90.15 TAL 29,95 TAP 114.53 RCA 147.88 APO 248.40 V2 26.433

GP -4,23 ZAL 46.87 ZAP 155.72 [TS 189.64 ZAI[ 188.9| ETE 330.92 ZAC 94.71 [TC 279.22 LVi -15.89

DLA -28,22 RAL 316.66 RAO 6643.8 VEL 11.928 PTH 6.93 VHP 6.164 DPA -18.£| RAP 330.24 [CC 1.3668

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2374.87 -11.12 69.64 176.39 136.57 13 26 25 1574.9 7.26 53.86

2364.66 -5,17 56.37 182,05 130,02 14 41 36 |334.7 10,90 38.38

2058.24 1.35 38,44 186.97 124.13 16 21 2 1058.2 14.97 16.47

1633.03 8.27 8.42 191.21 118.79 18 28 44 633.0 t9.38 346.56

1134.86 14.31 336.36 194.32 114.65 20 50 1 154.9 23.26 312.90

1107.$0 8.27 32D.79 |91.2| |18.79 21 3 Sl 107.5 19.38 307.93

1105.06 1.35 328.38 186.97 124.13 21 4 35 105.1 14.97 305.38

DIFFERENT 1AL CORRECTIONS

TOE -.1144 TRA -,4991 TC3 ,3885 BAU .1159

ROE -.5083 RRA .1299 RCS -.0156 FAU .D?$O?

FOE -.3503 FRA -.0473 FCS-2.9156 BSP 842

BDE .5210 BRA .5156 8C$ .3088 FIP 336

LAUNCH DATE JUN 1? 1971

HELIOCENTRIC CONIC

RL 151.96 LAL ".OO

RP 207.31 LAP -1.57

RC 60.098 GL -11.I1

PLANETOCENTRIC CONIC

C$ 21.656 VHL 4,654

LNCH A2NTH LNCH TIRE

90.00 12 42 7

IO,O0 14 1 22

70.00 15 43 0

80.00 18 3 4

88.5| RO 32 23

100,00 20 45 34

!!0.00 20 4$ _l

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 781.5 SGR 642.4 SG3 240.8 ST 12.4 8R $1.0 SS 11.S

RRT -.0842 RRF .1626 RTF -.4107 CRT .4838 CRS -,9731 CST -,37S3

SGB 10|9.4 R23 -,0645 R13 ,4255 LSA 33.6 MSA 10.7 SSA 2,1

SGI 796.7 SG2 836.0 THA 139,09 ELI 31.6 EL2 10.7 ALF 77,56

FLIGHT TIN( lOS.GO ARRIVAL DATE OCT 3 1971

DISTANCE 284.370 EARTH TO MARS

LOL 245.18 VL 32,737 GAL 5.90 A2L 91.58 HCA 85.83 SMA 116.72 ECC .24645 INC 1,$784 Vl 89.313

LOP 351,02 VP 24.311 GAP |4.06 AZP 90.1| TAL 30.35 TAP 113.20 RCA 147.84 APO 243,59 V2 26.422

GP -4.35 ZAL 46.24 ZAP 154.31 [TS 189.30 ZA[ 189,55 ETE 346.84 ZAC 94.61 [TC 279.19 LVI -15.73

DLA -23,32 RAL 316.20 gAD 8643.6 VEL 11.902 PTH S.gl VNP 5.964 DPA "18.76 RAP 330.14 [CC 1.3564

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ A2MTM INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2545.70 -SO*IS 19.24 175.81 136.85 13 24 53 ISLS.? 7.72 53,47

23S4.88 -4.74 95.89 101,25 130.07 14 40 3T 1354.9 11.32 37.66

2047.15 1.77 35,87 186.|1 IS4,11 ll 20 8 104?.2 15.36 15.84

ISl?.gl D.?S ?.IS 190.44 !18.66 18 30 2 818.0 19.78 345.62

1134.44 IS,g1 335,79 t94.07 116.61 20 5| 19 138.4 24.38 lit,SO

IOlE.4S 8,78 320,9S 190,44 I18.61 21 4 3 92.5 19.76 301.66

1095,97 1.77 324.70 188.11 124.11 21 3 41 94.0 15.36 304.73

DIFFERENTIAL CORRECTIONS

TOE -.1|22 TRA -.4643 TC$ .3lIE IAU .1143

ROE ".3049 RRA *12S1 RE3 ".0t40 PAU .0?117

FOE -.3733 PRA -.O6SI FC3-3.18$t lip 845

00[ .3172 ERA .3103 8C3 .SSSg FIP 384

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

RL 161,99 LAL -.OG

RP EOT.4E LAP -t.5S

RC 81,730 GL -|l,0T

PLANETOCENTMIC CONIC

C3 21,071 VHL 4.590

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT ?95.8 8_ 146,? 383 2S7.? ST 18.3 SR 31.2 IS I8,|

RRT -.0872 gRF .1731 RTF ",L_SE CRT .4310 Cg6 -.9720 Ell -,1868

IG8 lOtl.O REI -.0736 RI3 .4202 LSA 34.0 MSA 10,7 SSA 8.2

3Gl 800.8 SG2 639.7 THA 180.64 ELI 31.8 EL2 10.7 ALP 71.70

FLIGHT TIN[ ItD.O0 ARRIVAL DATE OCT I 1971

OIl?kNEE 280,301 EARTH TO MARl

LOL E85,18 VL 32,620 GAL 9,18 AZL 91.SS MCA 87.11 IMA ll|.4t ECC .24315 IMC 1.5845 VI 89.313

LOP 352.28 VP 84.508 GAP 13,8| kip 90.00 TAL 30.74 TAP 117.84 RCA 147.80 APO 243.03 V2 2S,4Ol

GP -4,46 2AL 48.33 ZAP 152.87 ITS 188.gl ZAE 170,24 [T[ 343.31 ZAC 14,51 ETC 279.16 LVI -15.57

DLA -28,39 RAL 315.75 RAD 6643.3 VEL 11.D?? PTH 6,89 VHP $.772 DPA -18,98 RAP

LNCN AZNTH

10.00

60.00

TO.SO

80.00

87,34

100.00

110.00

DIFFERENTIAL

330.01 ECC 1.3468

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

12 40 44 ESS?,32 "|0,2§ 80,8§ 174.18 136,72 13 23 22 13|?.3 8,14 $3.11

14 0 I1 2345.99 -4,35 53,4? 130,40 130,11 14 39 1? 1343.0 1|.70 37.45

15 45 11 2037.18 E,11 35.34 183,40 124,09 16 19 8 1037.2 15.71 IS.R8

IR 3 20 1604,60 S,20 8,82 !38,?D 1|8.$3 13 30 4 604,6 20,13 344.78

20 20 4? |181.$9 |S,2D 33?.73 1g3.21 113,64 20 40 8 181.6 24.$6 $13.?S

20 46 11 |0?9.07 g,20 328.19 139.70 116.$3 21 4 10 ?g.1 20.13 306.15

20 44 38 |DlS,gg 2.18 324.26 |35,40 124.09 21 2 42 84.0 15.71 304.20

CORR[CTIOI_ NID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SGT 797,? SGR 850.9 SG3 275.7 ST 12.5 SR 31.4 SS 12.6

RRT -.08g8 RRF ,1369 RTF -.3934 CRT .4796 CRS -.g707 CST ".5919

SGB 1029.5 R23 -.0840 R13 .4130 LSA 34.4 NSA 10.8 SSA 2.3

SGI 603.8 SG2 843.3 THA 168.16 £L1 32.1 EL2 10,6 ALF 77.79

TOE -.1105 TRA -.4893 TC3 ,3931 DAU .1|23

RD[ -.$016 RRA .1235 RC3 -.0334 FAU .0835|

PDE -.3g80 FRA -.0886 PC3-3.43|2 DSP 842

BD[ .$136 BRA .5051 8CS .4003 FSP 394

1g74



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE 4UN IT ll?t

HELIOCENTRIC CONIC

RL 15!.IV LAL ".DO

RP tOT,S4 LAP "I,|S

RC IS,SIS GL -11o0|

PLAN[TO¢[NTRIC CONIC

CS t0,552 VHL 4.551

LNCH AZNTH LI_H TIN[

S0,G0 18 19 t|

80.00 11 59 58

70.00 15 44 1l

80.00 18 S 18

81,?0 tO 13 44

100.00 20 49 9

110.00 20 43 46

FLIGHT TIN( 118,00 ARRIVAL DATE OCT Y ll?l

DiITANC[ tTt,851 EARTH TO NAIl

L(]. |el,ll VL 5t.tOl 4AL 5,OK AZL 91,65 HCA 88,31 5NA 194,1) ECC ,159ffO INC |.lSOI Vt frO.ill

LOP 5S$,14 VP R4.401 GAP 15,11 AZP 90.04 TAL 51.10 TAP 111,47 RCA 14T.?T APO t40,11 Vt IS, Ill

f_ -4,111AL 41,4S ZAP 155.41 [TI leo,TO ZAE 170,97 ET[ 545.45 ZAC 94,42 [TC !79.11LVI -IS,R0

OLA -ll.4i RAL 511o32 lAD 11_4],t V[L It,ill PTH 6,17 VHP 5,Sll DPA "19,15 NAP 589.8G ECC 1,$379

L'! TIME INJ LAT IMJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INA E LONG

854t,19 -9.$T U oRS 1T4,18 15S,T8 13 11 52 1541.? O.5E 5E.YI

2557,95 -5,19 iS,De I?9,T6 130.14 14 37 56 1338.0 12,04 57.04

2020,29 1,41 54.88 184,68 124,07 18 Ii 4 1028,3 16.02 14,Y?

1592.9l 9.55 8,1T ISI.9S 118,42 18 29 50 592,9 60.43 544,0l

1172,?R 16,41 338,84 182.40 115.58 20 35 IS 171,? 24.72 314.66

1067,39 9.58 327,55 |88,90 110.42 21 3 57 67,4 20.41 $05.42

1075,10 2,49 $23.80 114,88 124.07 21 1 3? 75,1 18.02 $03,98

DIFFERENT IAL C(:RRECTIOOMJ

TOE -.1095 TRA -.4llO TCS .5998 DAU .1104

ROE -,4985 IRA .1205 RCS ",0437 FAU .08807

FOE -.4232 FRA -.1058 FC5-3,7135 DIP 85?

90E .5104 6RA .50GY BE3 .4022 FSP 425

NID-COQR$E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT ?99,4 SC._ 854,9 903 294,7 IT 12,6 IR 31.6 86 13,2

RRT -,OR20 RRF .1919 RTF -.3810 CNT ,4800 CR1 -.9694 CIT -.S007

IGB 1033.4 R23 -.0962 R13 ,4037 LSA 34.1 NSA 10.9 ISA 2,S

SGI 805.8 SG2 646.8 THA 167.61 ELi 32.3 EL2 10.8 ALF 77.01

LAUNCH DATE JUN 17 1971 FLIGHT TIN( 114.00 ARRIVAL DATE OCT 9 1971

HELIOCENTRIC CONIC DISTANCE 276.241 EARTH TO NAIl

RL 151.99 LAL -.00 LOL 285.18 VL 52.546 GAL 5.85 AZL 91.51 HCA 89.62 lNA 193.15 ECC .25508 INC 1.5060 VI 29,915

RP 207.68 LAP -1.51 LOP 354.80 VP 24,512 GAP 12,91 AlP 90.01 TAL 31.44 TAP 121,07 RCA 147.74 APO 258.55 V2 26.$91

RC 85.104 GL -10.97 GP -4.74 ZAL 45.10 ZAP 149.91 [TS 188.42 ZAE 171.74 ETE 559,7? ZAC 94.52 [TC 279.08 LV! -15.21

PLANETC_ENTRIC CONIC

CS 20.014 VHL 4,476 DLA -2R,50 RAL 514.92 lAD 8642.9 VEL 11.834 PTH 6.85 VHP 5.414 DPA -19.36 RAP 329.87 ECC 1,3297

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 38 2 2542.79 -9.53 68.25 173.50 156.84 13 20 25 1542.8 S.86 52,49

SO.GO 15 S? 44 2530.76 -3,68 54.74 179.0R IS0.16 14 58 35 1330.8 IE.35 39.00

70.00 13 43 15 2020°45 2.79 54.47 185.97 124.05 16 16 55 1020.5 16.29 14.$3

80.00 18 2 67 1582.98 9.90 5.60 188.29 118.31 18 29 20 585,0 20.69 343°42

86.30 20 8 48 SI??.S8 16,5g $39,08 191.65 113.51 20 28 25 1??.7 24.68 315.09

100.00 20 45 49 1057.45 9.90 526.9? 188.29 118.31 21 3 28 37.5 20.69 $04.79

110.00 20 42 41 1067,27 2.79 523.59 185.97 124.05 21 0 29 67.3 18.29 305.23

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATICq ACCURACY

TOE -.1090 TRA -.4825 TC5 .$971 BAD .10?4 9GT Tgg.9 SGR 658.8 SG3 $14,? ST 12.7 SR 31.8 IS 13.7

ROE -.4955 RlA .1175 RCS ",0541 FAU .09286 RRT ".0934 RRF .2125 RTF ",3661 CRT .4825 CRI -.9681 CRT ".lID?

FOE -.4491 FRA -.1272 FC5-4.0129 liP 827 8GB 1055.3 R25 -,1101 RI5 .5g25 LSA 55.2 NSA 10,9 8IA 2.4

ODE .5073 iRA .4990 |C3 .4009 FSP 458 901 906,9 $02 660,3 THA 167.21 ELI 32.S EL2 10.1 ALF 77.75

LAUNCH DATE JUN 17 1971 FLIGHT TIN( 116.00 ARRIVAL DATE OCT !1 1971

HELIOCENTRIC CONIC DISTANCE 280.245 EARTH TO MAR8

RL 151.99 LAL -.00 LOt. 205.1| VL 32.491 GAL 5.81 AZL 91.48 HCA 90.06 8HA 192.15 ECC .25127 INC 1,4831 VI 29,515

RP 207.80 LAP -!.41 LOP 556.03 VP 24.222 GAP 12.54 AZP 89.98 TAL 31.78 TAP 122.64 RCA 147.?1 APO 236.59 V2 29.183

RC 86.043 GL -10.90 GP -4,89 ZAL 44,77 ZAP 148.38 ETS |80.|6 ZA[ 1?2,53 [T[ 535.15 ZAC 94.22 [TC 279.01 LVI -15.01

PLANETOCENTRIC CONIC

C3 19.572 VHL 4.424

LNCH AZHTH LNCH TIN[

S0.D0 12 36 45

SO.G0 15 51 30

?O.O0 15 42 9

80.00 18 R 17

84,08 20 5 2R

lO0.O0 20 45 9

llO.DO 20 41 35

DIFFERENTIAL

TOE ".1093 TRA ".4Vii

ROE ".4818 IRA ,I141

FOE -.4751 FRA ",t4VI

DOE *5045 ERA .4532

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

RL 151.99 LAL "*00

RP 207.84 LAP -1,41

RC 88.618 GL -tO.IS

PLANETOCEHTRIC CONIC

CS 19.141 VHL 4,S75

LNCH AZNTH LNCH TIN(

60.00 12 55 21

90.00 13 5| 14

70.00 16 40 57

80.00 16 III

85.8l tO 5 11

190,00 20 44 9

110,00 20 40 24

OLA "28,55 RAL 314.55 lAD 1142.6 YEL 11.8|5 PTH 6.84 VHP 5,247 DPA -19,59 RAP 329.45

L-i TIN( IMJ LAY INJ LONG INJ RT ARC INJ AZNTH IMJ TIME PO CIT TIN INJ E LAT

2936.51 -9,22 67.98 172.87 156.89 13 II 59 1535.6 9.17

2524,51 -5,40 54,45 178,45 130.10 14 35 14 1324,4 12,62

2015.64 5,05 54,11 185.50 124,05 16 15 42 1013.6 16.52

1574.?0 lO,I6 5.14 187,62 118,25 18 28 32 SY4,8 20,90

||70.44 II,?t 539,22 190.90 113.45 20 25 1 178.4 24.9?

I049.2l IO,tl 326.51 107.82 118.23 21 2 38 49.3 20.90

IOlO,4i 5.05 325.05 185.30 124.03 20 59 15 10.5 11,52

CCRRECTION8 RIO-COURSE EXECUTION ACCURACY

TC3 ,3SOl lAD .lOif SGT 759.5 SGR 182.1 SG3 355.7

RC3 -,OiY2 FAU .05?iT RRT ",0135 RRF .2264 2TF ",_?l

FC3-4.3252 lip 813 SGB 1050,5 R25 ".1262 R15 ,5722

IC) .5914 F2P 494 801 $01.9 502 655,7 THA tll,8D

ECC t.SIRI

INJ 2 LONG

52.22

31,30

15.94

542.80

515.14

304.tY

sot,el

ORBIT O(TERNINATION ACCURACY

ST |2.8 8R 32,0 11 14.S

CIY ,4018 CRA ".1447 CIT ".V211

LIA $S,5 NIA 11,0 llA 2,1

ELI 32.? EL2 10.2 ALF 77,1|

FLIIHT TIN( 118.00 ARRIVAL DATE OCY 15 llYt

DISTANCE 284.270 [ARTN TO NAR8

LOL 2t5.11 VL 52.445 GAL 5.78 AZL 91,46 HCA 92.15 8MA 191.25 ECC .22Y71 INC 1.45t4 VI 28.315

LOP 55?,31 VP 24,13t GAP 12,19 AlP 89.95 TAL 32.05 TAP 124.11 RCA 147o89 APO 234.80 V2 28,548

GP "S.05 ZAL 44,41 ZAP 141.82 ITS 187.90 ZA[ 175,52 ETE 329,18 ZAC 94.12 ETC 271.95 LVI -14.80

DIFFERENTIAL ¢ORR[CTIOi8

TDE ".1100 TRA -.4773 TC5 ,380R BAU ,0995

RD£ -.489? IRA ,1118 RC3 -,0805 FAU ,10313

FDE -.$020 FRA -,1720 FC3-4.6639 BRP 795

BDE .5019 BRA ,4lOS BCS .5886 FRP 552

DLA -20.54 RAL 514.21 lAD 6642.5 VEL II.?9T PTH 6.82 VHP $,087 DPA -19.55 RAP 329,20 ECC 1.5151

L-I TIN( INJ LAT INJ LONG INJ RT AIC INJ AZNTN INJ TIME PO CIT TIN INJ 2 LAT IMJ 2 LONG

2551.04 -I.g4 17.74 t72,21 131.95 15 IT 57 1551.0 9.44 51.tR

2518.75 -5.$5 54,11 177.13 130.20 14 33 $3 1318.7 12,16 58,08

R00?.83 $.2T 55,81 182.11 124.02 18 14 25 1007,8 16.72 lS.81

ISI8.35 10.57 4.?? 186.98 118.16 11 2? 26 Sll,5 21.09 342.49

1173,90 11.91 539,10 190.22 115.55 20 22 46 175.9 25.0Y 114.99

1042,80 10,37 325,14 Ill,g8 115,10 21 I 32 42.8 21.06 S05.88

1054,64 3.27 322.75 182.68 |24.02 20 57 58 54.6 16,72 302.55

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

8GT 798,6 8DR 866.5 $03 35?,9 9T 12,9 8R 12.2 85 14.9

RRT -.0934 RRF .2415 RTF -,526? CRT .4928 CR8 -.g654 CRT -,6338

9GB 1040.1 R23 -.1449 R13 .5615 LSA 35.9 NSA 11.1 88A 2.S

8GI 806,1SG2 657.3 THA 186.45 EL! 52.9 ELI 11.0 ALF ?7.40

1975



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH _ATE JUN IY IRT| FLIGHT TIIt_ lID,gO ARRIVAL DATE OCT 11 tSYl

HELIOCEHTRIC C_lllC DIITANCE 26l.|13 EARTH TO NAR8

RL 1S1.8l LAb ",DD L0L liS,18 VL ]2.$95 iAL §,7G AZL 91.44 HCA R3,39 iRA |90.48 [CC ,2|449 INC 1,4357 VI RR,$13

RP 208.08 LAP -1,43 LOP $S8,SR VP 24,055 GAP 11.35 AZP iG,l| TAL 32,32 TAP |IS,TO RCA 147,6T APO 833,17 V2 2R,339

RC 90.42| GL -10,75 GP -5,19 ZAL 44,20 ZAP 145.23 ITS lET.R3 ZA[ |74,07 ATE 32|,3| ZAC 94.03 ETC Z?8,IB LV| -14oS?

FLANETOCENTRIC CONIC

C3 18.?44 VHL 4.389 DLA "28.SA R&L 31_,iO RAD 6948.3 ¥EL It.?80 PTH |,30 VHP 4.i33 DPA "|D,D9 RAP 38l,R2 ECC 1,3099

LNCH ARNTH LNCH TI_E L'I TINS |NJ LAT INJ LONG INJ RT A3C |NJ A8HTH INJ TIME _ C3T TIN INJ 2 LAT INJ 9 LONG

SO.Q0 19 34 10 952R.13 "8.70 67.53 17|.74 |36,9R |3 16 17 ISER.I R.99 S1.77

60.00 13 53 59 2313,93 -2.g3 53.92 tT7,ES |30,2! I4 38 33 1313,8 I3.O? 39.$3

TO.D0 15 39 41 9009.95 3.46 33,56 182.08 124.00 16 13 4 1003.0 18.89 13.33

80.00 17 5g 59 1563.59 10.59 4,50 186.3? 118.t0 le ZS 3 583.6 91.18 349.19

85.98 20 2 4 1170.50 17.04 338.T6 189.59 113.95 20 21 35 170.5 93.15 314.61

100.00 20 42 51 1038.05 10,52 325,8T 185.37 119.10 21 D 9 35.1 21.15 303.56

110.00 ZO 39 7 1049,70 3,46 322,47 199.09 194.00 20 56 37 4R.8 18,R9 302.25

LAUNCH DATE JUN 17 1971

OlFFER[NTIAL COqRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1119 TRA -.4?57 TC3 .3659 BAU .0945 SOT 797.1 SGR 670,0 SO3 381.0 ST 13.0 SR 39.3 S8 15.3

ROE -.4869 RRA .1091 RC3 -,0949 FAD .1086! RRT -.0911 RRF .2571 RTF -.3011 CRT .5010 CR8 ".9640 CST ".6469

FOE -,5291 FRA -.1959 FC3-5.0163 BSP 772 SGB 1041.3 R23 ".1666 R13 .3407 LSA 36.3 MSA 11.2 SSA 2.8

BOG .4995 ERA .4881 BC3 .3773 FSP 5T1 SGI @04.S SG2 661.0 THA 166,22 ELI 33.1 EL2 11.0 ALF 77.10

FLIGHT TI_ 122.00 ARRIVAL DATE OCT 17 1971

HELIOCENTRIC CONIC DISTANCE 292,374 EARTH TO MARS

RL 151.9R LAL -.OD LOL 265.18 VL 32,352 GAL 5,74 AZL 91.41 HCA 94,$4 iRA 189,66 E¢¢ .2_147 INC 1.4119 VI _R.313

RP 208.24 LAP -1.41 LOP 359,81 VP 23.977 GAP tl.51 AZP 8g.89 TAL 32.S6 TAP 197,20 RCA 14T.66 APO 931.67 V2 96.313

RC 92,259 GL -10.88 GP -5,34 2AL 43,96 RAP 143.61 ETS 187.42 ZAE 174.72 [TE 310,88 ZAC 93.93 ETC 978.81 LVI -14.33

PLANETOCENTRIC CONIC

C3 18.371 VHL 4.286 DLA -28,52 RAL 313.69 HAD 0642.1 VEL 11.764 PTH 6.79 VHP 4,790 DPA -90.3? RAP 398.61 ECC 1,3093

LNCH AZNTH LNCH TZME L'| TIME ZNJ LAY |NJ LONG INJ RT A58 INJ AZHTN |NJ 7INS PO CST TIN IHJ 2 LAY INJ Z LONG

50.00 19 32 88 9521,82 -8.49 67,35 171.94 130.99 13 14 59 1891,8 9.R0 81,59

SO.DO 13 52 43 9309.63 "2,75 53,79 17S,72 130.28 14 31 13 1309.6 13.95 35.|9

70.00 15 38 21 lggg. Ol 3.61 33.35 181,52 123.99 16 11 40 999.0 17.03 13.10

80.00 17 58 93 1360.47 10.R2 4,32 t85.77 |18.07 IS 24 93 560.5 21.95 341.99

86.11 ZO 2 5 1182.10 17.15 338.20 188.99 113.14 20 21 _8 169.1 25.22 314.01

100.00 20 41 15 1034.94 10.62 325,69 185,77 118.07 20 58 29 34.9 21.95 303.36

110.00 20 37 4T 1045.$3 3.61 322.27 181.52 123.gg 20 55 13 45.8 17.03 302.02

OIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY Ci_BIT DETERHINATION ACCURACY

TOE -.1138 TRA -,4746 TC3 .3456 BAU .0891 3GT 795.2 SGR 673.7 SG3 405.9 ST 13.9 SR 32.4 88 15.0

RD2 ",4841 RRA .1085 RC3 -.1|03 FAU .|1431 RRT ",0889 RRF .2734 RTF ".2_|6 CRT .3114 CR$ -.R627 CST ".$614

FOE -,5566 FRA -.2904 FC3"5.3868 BSP 746 $GB 1042,2 R23 ",1918 R13 ,3181 LSA 38.7 NSA 11.9 SSA 2.1

80[ .4973 BRA ,4884 BC3 .3628 FSP 613 $01 802.4 $02 665.2 THA 166.29 ELI 33;9 EL2 11,1 ALF ?S.?O

LAUNCH DATE JUN 17 1971 FLIGHT TIME 194.00 ARRIVAL DATE OCT 19 1971

HELIOCENTRIC CONIC DISTANCE 996.450 EARTH TO MARS

RL 151.99 LAL -.DO LOL 2R5.18 Vb 32,319 GAL 5.71 AZL 91.39 HCA 95.89 SHA 188,97 ECC .21868 INC 1.3881 Vl 29.313

RP 908.41 LAP -1,38 LOP l,OS VP 93,909 GAP 11.19 AZP 89.86 TAL 52,77 TAP 128,06 RCA 147.65 APO 230,30 V2 20.294

RC 94.198 GL -10.57 GP -3.50 ZAL 43.74 8AP 141.95 [T$ |87.18 ZAE 175,18 ETE 297,37 ZAC 93.83 ETC 278.73 bY! -14.08

PLAN(TOCENTR_C CONIC

C3 18.023 VHL 4,245 DLA -28,49 RAL 313,37 HAD 8641.9 VEL 11.748 PTH 6.78 VHP 4.$59 DPA -20°68 RAP 528.25 ECC 1.296S

LNCH AZNTH LNCH TINS L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIHE PO CST TIM INJ 2 LAT INJ 9 LONG

50.00 IR 31 4S 9518,06 -8.30 S7,19 170.76 |37.08 13 13 45 1518,1 tO.OR 51.43

80.00 13 51 95 9301.0g -2.39 53.55 1?S.22 t30,23 14 28 34 1308.1 13.59 35.44

?0.00 15 3S 58 1988,9I 3,73 33,19 190.09 123.97 II 10 I9 885.9 I?.15 I£.g9

80.00 17 54 99 1558.87 lO,S? 4,23 183,20 118.0S 18 92 88 558.9 21,29 341.89

88.38 RO 3 15 1150.81 17,15 337,40 188,44 113.03 20 82 25 150.S 25.28 313.18

100.00 90 38 21 1033.35 I0.67 385.80 185.20 I18.03 80 56 34 33.3 21.29 305.28

110.00 RO 38 R2 1042.73 3.73 399.10 180.9g 125,ST 20 53 45 42.7 17.13 301.84

DIFF[R[HTIAL CCRR[CT[ON8 RID'COURSE EXECUTION ACCURACY ORBIT D(TERNINATXOH ACCURACY

TOE -.10S1 TRA -,A83S TC3 ,3441 |AU .0085 SGT 782.7 $GR 178.3 $03 438.8 8T 12.8 SR 32.S 38 18.8

RDE -,4880 RRA ,103| RC3 ",12|4 FAU ,18089 SRT ",0971 RRF ,8940 RTF -,_38 CST oA943 CRI -.V81_ CIT -,I54Y

FOE ".5874 FRA ".RS50 FC3-S.RD3R SSP 59R 309 1035.8 R23 ",1946 R13 ,3248 L3A 37.1 NSA I1,1 85A 2.Y

ROE ,493| IRA ,4750 6C3 *3iT9 F|P 142 301 T98,7 902 SiS.S THA tIE.iS ELI 33.3 ELI t0.9 ALF 77.41

LAUNCH DATE JUN !? 1871 FLIGHT TIHE 126,00 ARRIVAL DATE OCT 21 1971

HELIOCENTRIC CONIC

RL 151.88 LAL -.00

HP 908.58 LAP -1.35

RC RR.OR7 GL -10.4T

PLANETOCENTRIC CONIC

C3 17.813 VHL 4.R07

LNCH AZNTH LNCH TIME

SO.O0 12 30 58

SO.O0 13 50 13

70.00 I$ 35 28

80.00 t? 54 90

OR.80 20 5 56

100.OO 90 3? 12

110,00 90 34 SA

DISTANCE 300.540 EARTH TO MARS

LOt. t15.18 VL 39,tTi GAL 5,$9 AZL 91.39 HCA 97.13 IHA 108,34 ECC .21011 INC 1.584R VI 99.313

LOP 9.31 VP 83,831 GAP 10.87 AZP sg,83 TAL 32,96 TAP |30.Dg RCA 14T.64 APO 229.05 V2 98.2?4

GP -S,GG ZAL 43,55 ZAP |40,88 ETS 106,GS 8AE IT3.38 [TE 88|,34 ZAC S).74 ETC 878,64 LVl -13.89

DLA -98.45 RAL 313.19 HAD RQ41,S V[L 11,738 PTH S,?? VHP 4,380 OPA -20.gs RAP 327.S? [CC 1.2919

L-I TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINE PO ¢ST TIN INJ 2 LAT INJ 9 LONG

2514.87 -8.14 6?.05 1?D.33 |37,04 13 12 34 IS14.g 10.25 51.29

9303,20 -9.4? 53.42 175.?S 130.24 14 28 36 1303.2 13.52 35.29

19R3.69 3.81 33.0? 180.50 |23.9T f8 8 41 993,7 17.21 12.$0

1558,83 10.68 4.23 154.$6 118.05 18 20 18 555.8 91.30 341.89

1134.91 17.34 336.28 187.93 112.91 20 24 51 134,B 95.29 312.03

I033.30 tO.RG 525,60 I54.66 118.03 20 54 25 33.3 21.30 303.25

I040.50 3.81 321.99 180.50 123.g? 20 $8 15 40.8 17.21 301.71

NZD-C(_JRSE EXECUTION ACCURACY ORS|T DETERN[NATrON ACCURACY

GGT 784.S SGR 681,g SG3 458.1 ST 13,4 SR 32.? SS 17.0

RRT -.0814 RRF ,3104 RTF -,2147 CRT ,520T CRS -.9801 CST -,S80T

SGB 1039,S R25 ".2380 RI3 ,2T46 LSA 37.4 NSA 11.3 SSA 2,7

SGI ?99.2 SG2 G73._ THA 165.01 ELI 33.S EL2 11.1ALF ?S.4S

D/FF[R[NT/AL CCRRECTION3

TD[ -.1140 TRA -.468R TC3 .3047 BAU .0799

RD[ ".478R RRA .1010 RC3 -.1455 FAU .12673

FD[ -.$209 FRA -,9?84 FC3-G.ED05 BSP 61?

BDE .4923 BRA .4790 BC3 .33?? FSP 6gE

IgT6



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OATE JUN 1• lIT1

HELIOCEN•RlC CCNIC

RL lSl,�i LAL -.00

RP 200,T$ LAF -t,38

RC 97.t$9 GL "10.3T

PLA_TOCEH•R|C ¢_|C

C3 1T.38l VHL 4.|?0

LNCH AZNTH LNCR Tlk_

10.00 12 E9 34

$0.00 13 41 $9

?0.00 19 33 Si

80.00 IT Sl SI

S?.4i 20 10 41

tOO.DO 20 34 41

110,00 20 33 83

FLIGHT TIN[ 188.00 ARRIVAL OAT[ OCT 13 tl•l

OIITANCE 304.143 EARTH TO NAR8

LOL tlS.ll VL )t.14! GAL S,GI AlL 91.34 HCA tl.31 ERA II?,TT [CC .t1373 IHC 1.3408 V$ R1.313

LOP 3.81 VP 83.T13 GAP 10.5e AZP 89.00 TAL 33.12 TAP 131.50 RCA 147.14 APO tit,tO vt 21.114

-5,83 ZAL 43039 ZAP |M.54 ET8 186.?3 ZAE !?S.13 [TE 264,T4 ZAC 93.44 [TC ETI.S3 LVI -13.34

DLA "11,38 RAL 318.01 RAO 6641,? VEL II.Y23 PTH Q.?5 VHP 4.39S OPA -28.28 RAP 327.46 [CC 1.18i1

L-I TIRE INJ LAT INJ LONG INJ RT ARC |NJ AZNTH INJ TINE PO CRT TIN INJ 2 LAT |NJ 2 LONG

2512.18 -8.01 66.94 119.93 137.06 13 11 26 1512.2 10.$9 RE.it

2300.92 "2.3T 53.31 175.33 130.24 14 2T 20 1300.9 13.61 35.18

1992.25 3.81 32.99 180.04 123.96 16 T 9 992.3 17.26 12.T1

t510.13 t0.63 4.30 184.14 118,06 18 IT 56 360.1 21.26 341.97

1118.91 17.41 334.71 18?.48 112.•? 20 Z9 14 !12,9 23.30 310.43

tO34.St 10.63 325.ST 184.14 158.06 20 8Z 3 34.& 21.2G 303.34

1059.0• 3.08 321.91 180,04 123.96 20 SO 42 39.1 17.26 301.13

DIFFERENT IAL CCNRECTION$

• DE -.1210 TRA -.4717 TC3 ,212G BAU .0?10

ROE -.4•SO RRA .0088 RC3 -.!e38 FAU .13288

FOE -.R448 FRA -.3001 FC3-O.GIS5 |RP 613

ODE .4910 ORA .4819 8C3 .3093 FSP ?43

LAU_ICH DATE JUN t• 11•$

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SOT ?06.3 SGR 685.6 $83 484.S 8T 13.8 GR 32.8 88 1•.3

RRT -.0647 R_F .3278 RTF o.1623 ¢R• .5428 CR8 -.8580 ¢GT -.?GEl

SG8 1043.2 R23 -.2816 RI3 .2194 LEA 37.8 HRA IZ.S $SA 2.8

SOl 791.3 SO2 6T9,9 THA 167.40 ELI 33.7 EL2 11.3 ALF T5.43

FLIGHT TiME 130.00 ARRIVAL OA•E OCT 85 tD•t

018TANCE 308.758 EARTH TO MARR

RL 151.99 LAL -.00

RP 208.94 LAP "1.30

RC 99.910 GL -IO.2G

PLANETOCENTRIC CONIC

C3 1?,ORS VHL 4,138

LNCH AZNTH LHCH TIRE

SO.GO 12 28 32

60.00 13 47 46

?0.00 15 32 22

80.00 17 49 20

88.89 20 20 1

100.00 20 32 12

110.00 20 31 49

LOL ZIG.IS VL 32.213 GAL 5.63 AZL 81.32 HCA 89.62 SNA 187.25 EC¢ .21153

LOP 4,80 VP 23,GgG GAP 10.26 AZP 89.78 TAL 33.25 TAP 132.87 RCA 147.64

GP -8.00 ZAL 48.26 ZAP 136.79 ET$ 186.51ZA[ |74.54 ETE 249.98 ZAC g3.SS

INC 1.3161 Vl 2i.313

APO 22S.8G V2 26,232

ETC 278.45 LVI "18.1S

_.A -|8,31RAL 81E.GO RAO 8641.5 VEL 11.?10 PTH 6.74 vHP 4.27T DPA -21.61 RAP 327.01ECC 1.2813

L-| •IRE ENd LAT INJ L_IG INJ iT ADC [NJ AZNTH [NJ TIRE PQ C&T TIN INJ 2 LAT 1N4 2 LONG

2809.99 07,90 68.84 189.57 137.07 13 ID 22 1510.0 JO,4g 51.08

2299.22 "2.29 53.23 174.94 130.25 14 26 3 1298.2 13.88 35.00

lgGl.S8 3.8g 32.98 17g.51 123,gs 16 5 34 Gg_.$ 17.28 12.68

1562.69 10.55 4.45 183.64 118.09 18 15 23 362.? 21.20 342.18

1076.?1 17.47 332.0g 187.02 112.63 20 3T 58 •8.? 25.29 $0•.•8

1037,18 10.55 325.82 183.64 liD,DO 20 49 2g 37.2 21.20 303.50

1038.40 3.89 321.88 179.61 128.96 20 49 ? $8.4 1•.28 301.98

DIFFERENTIAL CQRRECTIG_UB

TOE -.1274 TRA -.474• TC8 .21•S |AU .0630

ROE ",4•29 RRA .ODDS R¢3 -.1885 FAU ,1392G

FOE -.Gsg4 FRA ".3232 FC3-•.0525 BSP SDS

ODE .489? BRA .4844 8¢8 .2848 FRY 784

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

NID-COURD[ EXECUTION AcCURAC• CAB|T DETERMINATION ACCURACY

SOT ?88.5 3GR 689.6 SO3 512.1 8T 14.3 SR 32.8 88 1•.•

RRT -.0483 RRF ,3483RTF -.1081 CRT ,5825 CR8 -.9579 CRT ".•221

Sf_ 104T,5 R23 -.3228 R18 .15_1 LSA 88.1 MSA 11.$ SS& 2.8

8GI 791.2 882 686.5 THA l?O.SO ELl 33.9 EL2 11.4 ALF •4.48

FLIGHT TIN( 132.00 ARRIVAL DATE OCT 2• 18•1

018TANCE $12.883 EARTH TO NARI

RL 151.99 LAL -.00

RP 209.14 LAP -1.2•

RC 101.892 _ -10,14

PLANETOCENTRIC CONIC

C3 16.820 VHL 4.|01

LNCH AZNTH LNCH TIRE

90.00 12 27 32

40.00 13 41 33

70.00 IS 30 48

80.00 I? 41 34

gO.D0 20 14 34

100.00 20 29 28

110.00 20 30 12

DIFFERENT IAL CORRECTION8

T02 0.|339 TRA -.4777 TO3 .llZl BAU ,0394

SOD -,4898 RRA+ ,0944 RC3 ".|043 FAD .14583

FOE -.6942 FRA -.3459 FC3-T.S081 lip 573

808 .4198 ERA .48?0 8C3 .2843 FRY 848

LOL 283.11 •L 32.188 GAL S.60 AZL 91.28 HCA 100.86 8NA 188.78 [CO .20950 INC 1.2919 Vl 29.313

LOP 8.04 VP 23.835 GAP 9.87 AZP 89.76 TAL 38.35 TAP 134.21RCA I4T.GS APO 225.91 V2 26.209

-8.17 ZAL 48.1S ZAP 135,01 (T$ 188,28 ZAE 1TS.64 ETE 238,23 ZAC 93.45 (TC 278,34 LVi -12.94

DLA -28,22 RAL 312.8• RAO 6641.4 VEL 11.689 PTH $.73 VHP 4.165 DPA -21.96 RAP 326,53 [CC 1,2788

L*I TINE IRa LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIHE PO CDT TIN INJ 2 LAY INJ 2 LOHG

2508.27 -7.81 86.77 169.24 137.08 13 g 21 1508.3 10,57 51,00

2298.07 °2.24 S3.1? 174.57 130,25 14 24 31 1298,1 13.73 35.03

1891,82 3.89 $2.81 179.21 123.96 16 S 37 991.6 IT.21 12.18

1568,38 10.43 4,66 183,1T 118,13 18 12 40 586.4 21,11 342,37

1017.95 16,17 $32.33 186,03 113.52 20 33 I 87.9 24.48 308.31

1040.06 10.43 328.03 183.t7 IIR,I3 20 48 47 40.8 21.11 303.74

1038.44 3.89 321.88 ITg*ZI 123,96 20 47 30 30.4 17.88 301.10

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

3GT ?92,3 SON 893.7 3G3 540,8 IT 14.7 SR 32,9 18 11.0

RRT ".OliO RflF *1154 RTF ",f,_03 CRY .$811CRS -.SIll cgv -.Y401

SOl 1093,! R23 ",3580 R|3 ,0788 LSA 38,4 NIA 11,7 IIA t.l

8G| 793,| 382 892.8 THA 1?4.68 ELI 34.1 EL2 t1.3 ALF TS,4I

LAUNCH OAT2 JUN IT 19T1 PLIGHT TIN[ 134.00 ARR|V4L DATE OCT 29 19?1

HELIOCENTRIC CONIC DISTANCE 31T,019 EARTH TO NAR8

RL 181.89 LAL -,00 LGL 288.11 VL 32,180 GAL S,S? AZL 9t.2T HCA 102,1D SNA 188.3G [CC ._0762 INC I.ZS73 V! E9,313

RP 209.34 LAP -1,24 LOP T,28 VP 23.ST5 GAP S,69 AZP 89,?3 TAL 33,43 TAP |33.$3 RCA 147,8? APO 223.03 V2 28,199

RC 103.900 GL "10.02 GP "t.3S ZAL 43.08 ZAP IS3,20 IT3 186,08 ZAE 1?_,5| [TE 229,31 ZAC 93.33 ETC 2YI,22 LVi -12,12

PLANETOCENTRIC CONIC

C_ 18.$59 _L 4.08_ DLA -21.12 RAL 311.S? DAD GG&I.3 ¥EL It,GET PTH 8,72 VHP 4.089 DPA -22.32 RAP 328.01 ECC 1,2728

LNCN AZNTH LNCH TINE L-! TINE INJ LAT |NJ LONG INJ RT A8C |NJ AZNTH INJ TIN[ PO C3T TIN INJ Z LAT INJ 2 LONG

90.00 12 26 39 250?.00 -?.78 aG.72 168,95 137,09 13 8 23 1507.0 10.63 50.99

80.00 tS 49 22 229?,46 -2.21 $3.t4 174,24 130,25 14 23 $9 1297.S IS.76 33.00

?0.00 15 29 • !992.86 3.86 38.00 178.83 123.96 16 2 19 992.4 17,25 12.T2

80.QO 17 48 39 tS?t,tt 10,28 4,93 102.?3 I18.19 18 g 50 571,1 20.99 342,67

90,00 2Q 4 4 1118.28 15.$4 334.17 185,27 114,05 20 22 42 118.3 23.95 310.44

1Q0,00 20 28 31 1048,|8 10,28 326.30 182,73 118,1g 20 43 $6 45,8 20.99 304.04

tED.00 20 28 33 1039.18 3.88 321.92 IT8,88 123,98 20 45 $2 3g,2 IT.28 301.84

DIFFERENTIAL CORRECTI_I8 RIO-couRSE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

TDE -.1407 TRA -,4811 TC3 .111Q BAU .ORS8 8GT 798,3 8OR 698,1 SO3 569.8 ST 15.2 8R 32.g $8 19,9

RDE ".466? RRA .0g24 RC3 -.2281 FAU .15282 RRT .0003 RRF .3880 RTF .0119 CRT .59g3 CRS -.g559 CST -.?$73

FOE -.7188 FRA -.3885 FC3-7.9?41 D3P 351 388 1060,5 R23 .3850 R13 .0123 LEA 38.8 NGA 11.8 $$A 2.9

ODE ,48?4 ORA ,4899 8C3 .2322 FRP go0 88| ?98.3 SG2 698.1 THA ,06 2L1 34.3 EL2 11,7 ALF 72.49

1977



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE JUN 17 tiTl

HELIOCENTRIC C_NIC

_ 151.60 LAb -,00

_P _09,55 LAP -I.81

RC roD.s33 6L -9.St

FLk;;CTOCENTRIC CONIC

C3 18.310 VHL 4,039

LNCH AZMTN LMCH TIME

50,00 12 E5 42

80.00 13 44 12

70.00 IS 27 2S

80.00 17 40 40

90.00 19 55 36

,OO.O0 20 23 28

110.00 20 26 52

FLIGNT T|ME 13S,DO ARRIVAL DATE OCT 31 ID71

OiITANCE 3|1,164

LOL ESI.IS VL _I.IS? 6AL 5.54 AZL 91.E4 NCA 103.34

LOP 8,5! VP 63,S1? GAP S.41 AZP 89,71 TAL 33.48

BP -6,S4 ZAL 43.02 ZAP 131.36 ETS 183.82 ZAE 171.20

OLA "28.01 RAL 312.S0 RAO IN1.! VEL 11.67T PTH 6.71

L-! TIME INJ LAT lNJ LONG lNJ RT kEC |NJ AZMTH

6500,15 "7,?0 66.68 168,68 137.t0

229T,34 "2.21 53.14 173.94 130,25

1993,75 3.81 33.07 l?S.4g 123.g?

IST6.T7 10.10 5.23 182.31 !19.25

1141.45 14.69 335.56 184,64 114.44

1051.24 10.10 326.62 182.31 118.25

1040.57 3.81 321,99 178.49 123.97

EARYN TO MAmA

INk |S|,9T [CO ,EDSJD INC 1,2430 VI 2D.SIS

TAP 139o81 RCA 147,68 APO 224.27 V2 El. ill

ET[ 222,59 ZAC 93.66 ETC 218.10 LVI -12,29

VHP 3.858 DPA "82,66 RAP 32S.4D ECC I.ESS4

INJ TIME PO CST TIN IN4 2 LAT INJ 2 LONG

13 ? 28 1506.1 10.68 90.91

14 22 29 1297.3 13.76 34.99

16 0 40 993,8 IT.EO 12.60

18 6 57 579.8 20.84 343.0|

20 14 3? 141.4 23,52 312,00

20 41 O 31.2 20.94 304.40

20 A4 13 40,6 17.20 301.72

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TDE -.1477 TRA -.4847 TC3 .0502 6AU ,0554 SOT 807.5 SGR 702,8 SG3 599.3

RDE -.4835 RRA .0904 RC3 -.2490 FAU .13931 flRT ,0291RRF .4050 RTF ,0772

FUE -.7420 FRA -.3905 FC3-8.4560 8SP 535 SGB 1070.5 R23 .3g44 R13 ,1128

6DE .4864 ERA .4930 BC3 ,2541FSP 954 SGI 808.8 SG2 ?01,6 THA 5,90

(_DIT DETERNINATION ACCURACY

ST 15.7 SR 33.0 8S 16.D

CRT ,6169 CR6 ",9549 CST ",TT3S

LSA 39.1NSA 12.0 SSA 3,D

ELI 34,5 EL2 11.8 ALF 71,36

LAUNCH DATE JUN 17 1971 FLIGHT TIME 138.00 ARRIVAL DATE NOV 2 1971

HELIOCENTRIC CONIC DISTANCE 325.317

RL 151.99 LAL -.DO LO(. 265.18 VL 32.116 GAL 3.50 AZL 91,22 NCA 104.57

R_ 209,?6 LAP -1.18 LOP 9.75 VP 23.461 GAP 9.15 AZP 89,69 TAL 33,50

RC 107.990 GL -9,76 _ -6.?2 ZAL 43.00 ZAP 129.49 ET$ 185.58 ZA[ 169.77

PLANETOCENTRIC CONIC

C3 16.073 VHL 4.009 DLA -2T.DD RAL 312.46 RAO 664t.0 VEL 11.667 PTH 6.?0

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH

50.00 12 24 51 2505.71 -7.68 66.66 168.43 137.10

60.00 13 43 3 2297.72 -2.23 $3.15 173.67 130.25

70.00 15 25 43 1995.76 3.73 33.18 178.18 123.97

80.00 17 37 29 1583.27 9.89 5.62 181.92 118.32

90.00 19 48 10 1161.82 14.12 336.78 184.08 114.76

100.00 2D 20 20 1057.74 9.89 326.99 181,92 110.32

110.00 20 25 SO 1042.58 3.73 322.10 178.18 123.97

EARTH TO NARD

8NA 185.63 ECC .20431 INC 1.2182 Vt 29,313

TAP 136.07 RCA 147.71 APO 223.56 V2 26.137

ETE 21?,44 ZAC 93.16 ETC 277.97 LVI -11.93

VHP 3.864 OPA -23.08 RAP 324.88 [CC 1.2645

ZNJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

13 6 37 1505.7 10.70 30.89

14 21 20 1297,7 13.79 33.01

13 38 59 995.9 17.14 12,92

18 3 52 5D3.3 20.68 343.44

20 T 32 161.8 23.12 313.37

20 37 88 57.7 20.68 304.81

20 42 32 42.6 17.14 301.93

DIFFERENT IAL CCRRECTION6 NIO-COURSE EXECUTION ACCURACY

TD[ -,1532 TRA -.4989 TC3 -.0183 BAU ,0388 $GT 821,0 SGR 707,7 903 63D.0

RDE -.4602 RRA .0885 RCS ".2731 FAU ,18620 RRT ,0620 RRF .4254 RTF .1460

FDE -.7645 FRA -,4120 FC3-8.9522 §DP 533 8GB 1084,0 R23 .3888 R13 ,2138

BD[ .4856 BRA ,491_i BC3 .2737 FSP 1009 3G1 025.4 SG2 702,6 THA 11.29

FLIGHT TIME 140.00

DISTANCE 329.477

LOL 263.18 VL 32.098 6AL 5.47 AZL 91.19 HCA 105.80

LOP 10.98 VP 23.407 GAP 8,68 AZP 89,68 TAb 33.30

GP -6.91 ZAL 43.00 ZAP 127.60 ET8 185.34 ZA[ 168.25

LAUNCH DATE JUN 17 1971

DLA "27.74 RAL 312.44 RAD 6640.S VEL 11.657 FTH 6.69

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH

2303,67 -7,68 DD.66 168.25 137.10

2298.56 -2,26 53.19 173.43 130.25

1998.37 3,63 33.32 177.89 123,96

1590,33 9,45 S,O3 161,5i 118.39

1180,67 13,50 397.90 183.57 tt5,O5

1063.00 9.$5 327.40 181.39 110,39

ID4S.IS 3,63 322.23 177.89 123.98

HELIOCENTRIC CCNIC

RL 151.99 LAL -,00

RP 209.99 LAP -1,15

RC !10.071 GL -9.82

PLANET_CNTRIC CONIC

C3 15,846 VNL 3,981

LNCH AZNTH LNCN TIME

30.OD 12 24 3

80.00 13 41 55

70.00 13 24 0

80.00 ]7 34 16

90.00 I9 41 21

100,00 20 IT t

110.00 2D 23 21

ORBIT DETERMINATION ACCURACY

ST 16.2 3R 33.0 8S 18,9

CRT .6341 CR8 -.9340 CST -,7869

LSA 39.4 NSA 12.1 iDA 3.0

ELI 34.8 EL2 11,9 ALF 70.24

ARRIVAL DATE NOV 4 1971

EARTH TO MAR3

SMA 183,32 ECC .20284 INC 1,1932 VI 29.313

TAP 139.30 RCA 147.73 APO 222.91 V2 26.111

ET[ 213.42 ZAC 93.07 ETC 277.83 LVi -11,60

VHP 3.775 DPA -23.47 RAP 324,27 ECC 1.2608

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

13 5 49 1503.? 10.70 50.89

14 20 13 1298.6 13.71 35,06

15 57 18 990.4 17.05 13.07

18 O 46 $90.3 20.49 343,90

20 I 2 180.? 22,73 314.82

20 34 33 65.0 20.49 30S,2?

20 40 51 45.2 17.05 301.98

DIFFERENT IAL CCRRECTION3 MID-COURSE EXECUTION ACCURACY

TDE -.1631TRA -.4934 TC3 "*0936 9AU *066R SGT 639.2 SGR 713.0 $03 $60,9

ROE -,4517 RRA ,OlRI RC3 "*2ill FAU .17317 RRT .0984 RRF .4490 RTF ,_,42

FOE ".1451FRA -,4319 FC3-9.4408 iSP SSD SGB 1101.2 R23 .3977 RI3 .3OSI

9DE .4850 ERA ,SOOt IC3 ,3123 FSP IQS4 301 $49.9 |02 701.4 THA 15,30

LAUNCH OAT[ JUN 11 IRTI FLIGHT TIN[ 142,00

HELIOCENTRIC CONIC DISTANCE 333.645

RL 151.99 LAL ",DO LOL ItS,IS VL DE.Oil 6AL S,43 AZL 91.17 HCA 107,03

RP 210.22 LAP -1.12 LOP 12.21 VP 23,3SS GAP 8.13 AZP 89,86 TAL 33.47

RC I12,1?T 6L -9,48 6P -?,10 ZAL 43.03 ZAP 125,99 ETS 103.10 ZAE 166.64

PLANETOCENTRIC CONIC

C3 15,629 VNL 3,9S3 DLA -27.58 RAL S12.46 RAD 6640.6 VEL !1.S48 PTN 6.69

LNCH AZNTH LNCM TIN( L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTN

SD.0O 12 23 10 2506,02 -T,?O 66,68 168.07 137.10

80.00 13 40 48 6299,85 -E,32 53.26 173.22 130.23

?0.00 IS 22 14 2001,SS 3.51 33.49 177,63 123.g9

80.00 17 31 0 1598.47 g.40 6,48 181.22 118.47

90.00 19 34 59 1109.61 13.06 338.96 183.11 113.31

100.00 20 13 $2 1072,94 9.40 36T.85 181,22 118.47

110.00 20 11 41 1041,37 3.31 322,40 177,63 123.gg

DIFFERENTIAL CCRRECTION8

TOE -,1716 TRA -,498? TC3 -.ITS6 6AU .OTTO

RD[ -,4531RRA .0830 RC3 -,3242 FAU ,IS010

FDE -.8045 FRA ".4493 FCS-g.6?sg 6DP 591

DD£ .4849 BRA .S038 6C3 .366T F6P 1120

OREIT DETERMINATION ACCURACY

ST 16,8 &R 32,9 9A 11.1

CRT ,SSUI CNI -,9131 CII -,1031

LSA 39,? MDA 12,2 S|A ),0

ILl 39.0 EL2 12.0 ALF R9.05

ARRIVAL DATE NOV A 1971

EARTH TO MAR8

SNA IO|.DS [CC .E0149 INC 1,1610 Vl 29,313

TAP 140,49 RCA 147,76 APO 222,33 V2 26,013

[TE 210,21 ZAC 92,97 ETC 277.66 LVl -11.23

VNF 3.692 DPA -63.87 RAP 323.63 ECC t.E$?2

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

13 5 4 i506.0 10.68 50.90

14 19 8 1299*g 13,66 35.12

15 53 36 1001.5 16.94 13.25

17 3? 38 398.5 20.29 344.40

19 54 58 IS8,6 22.38 313.81

20 31 43 T2,D 20.29 303,TT

20 38 g 49,4 16,94 302,17

NED-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 863*? SGR 718,5 $G3 691.D ST 1?.4 SR 32.9 DS 19.3

RRT .1379 RRF .4668 RTF ,2869 CRT ,6671 CR6 **g524 CBT -.8170

SGB 1123.5 R23 .3441 R13 ,3872 LSA 40.0 NSA 12.3 66A 3.1

SGI 880.0 $02 698.5 THA 18,39 ELI 35.2 [L2 12.1 ALF 6?.?4

1978



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCH DATE JUN l? |9YI

HELIOCENTRIC CCNIC

RL lit.DO LAL *.00

RP lID.iS LAP -I,OS

RC 114.30T fd. -|,$3

PLANETOCENTDIC CONIC

C5 IS.42D VNL 3,98T

LNCH AZNTH LNCH T1NE

SO.00 12 RE 55

80.00 15 $9 42

TO.DO 15 20 28

80,DO 17 27 4!

gO.DO 19 28 58

aoo.oo 2O 10 53

liD.DO 20 19 SS

FLIGHT TIN[ I44,00 ARRIVAL DATE NOV I II?l

DIITAN(E 3)?.lid [ARTN TO HAt1

5,40 AZL 01.14 HCA SOl,IS IMA ll4.ll ECC .MOORS IRE 1.141! Vl

Vl

LVl

b_ lil.ll VL |8,0ll IAL ll.ill

L_ I 13,43 VP 25.50R GAP 8,58 AZP 89.64 TAL 39.41 TAP 141.SG tea 147,80 APO Eli.It IS.DID

GP "T.2i IAL 43.Dl ZAP 1|5.75 [TI 184,15 ZAE I04.lY ETE EOT.SD ZAC it.iT (TC 277.S3 -1O,lt

OLA -17,4R RAL 31E.5O RAD $140,? V[L ll,15i PTN G,08 VHP 5,i14 DPA -E4.ES NAP SEE.IS [CC t,ll3l

L*i TIN[ INJ LAT INJ LONG INJ RT A8¢ INJ AZNTH INJ TIN[ PO ¢iT TIN INJ 2 LAT INJ E LONG

2SOS.T3 -T.T3 S1.71 16?.93 13T.09 t3 4 22 1506.7 10,65 SO.D4

tSOI.S8 -2.40 35.34 1?3.04 130.24 14 18 4 1301.6 13.59 35.21

2005.27 3.3? 53.68 17?.40 124,01 15 53 $4 1005.3 16,81 13.45

1607.02 9,12 6,96 18D,91 llO.SS 17 54 28 $07.0 20.07 344.94

1215.95 32.55 $39.g8 182.$9 liD.IS 19 49 14 215.9 22.02 318.9S

lOll.SO 9.12 328.33 180.91 118.55 20 28 55 81.5 2O.OT SOS.SO

1052.09 3.37 322.59 177.4D 124.01 20 37 27 52.1 IS.It 302.38

DIFFERENTIAL CDRRECTION$

TOE -.leGS TRA -.5045 TC3 -.2658 BAD .0908

ROE -,4493 RRA ,DO34 RC3 -.3510 FAD .18654

FOE -.82D4 FRA -,4645 F¢-10.4953 liSP IS4

DDI[ °4842 ERA .5115 DCS ,4402 FDP I1T?

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATICI_I ACCURACY

SGT 894.7 SGR 724.3 SG3 722.7 iT 18.I 8R 32.8 88 19.4

RRT .t?g8 RRF .4873 RTF .3566 CRT ,6826 C28 -,Sits CIT -.liDS

SGB 1151.1 R23 ,3195 R13 .4584 LSA 40.3 HSA 12.4 IDA 3.1

$61 910.2 $62 694.2 THA 20,09 ELl 35.4 EL2 12.5 ALF 64,S?

LAUNCH DATE JUN 17 1971 FLIGHT TIN( 146.00 ARRIVAL DATE NOV 10 1971

HELIOCENTRIC CONIC DISTANCE 341.998 EARTH TO MARS

RL 151.99 LAL -,GO L(X. 265.18 VL 32.D54 GAL 5.56 AlL 91.12 HCA 109,48 SNA 184.59 ECC .19913 INC 1.liST VI 29.315

RP 210.70 LAP -1.OR

RC 116,480 GL -9.17

PLANETOCENTRIC CONIC

C3 15.220 VHL s.gOl

LNCH AZNTH LNCH TIME

50.00 12 21 54

80.00 13 38 35

70.00 15 ID 41

80,OO 17 24 21

gO.DO 19 23 12

100.00 20 ? 15

I10,00 20 IS 8

L(:P 14,$5 VP 23.255 GAP 8.14 AlP 89.63 TAL 33,34 TAP 142.01 RCA 147.84 APO 221.35 V2 2S.O3D

GP -7.49 ZAL 43.15 lAP 121.DO ETS 184.59 ZAE 163.24 [TE 205.40 ZAC 92.78 ETC 277.58 LVI -10.47

OLA -27.24 RAL 312.5D DAD 6640.6 VEL 11,631PTH 6.67 VHP 3.541DPA "24.T0 RAP 322.2? ECC 1.2505

L-! TIN[ INJ LAT INJ LONG |NJ RT A$¢ INJ AZNTH INJ T|N[ PO ¢DT TIN INJ 2 LAT INJ 2 LONG

2507.79 -7.79 65,75 IS7.81 137,D9 13 3 42 1507.8 10.60 50.95

2303.75 -2.49 53.44 172.88 130.24 14 17 1 13OR.? 13.49 $5.52

2009.50 3.21 33.90 177.19 124.02 15 52 11 1009.5 16.67 13.70

ISIS. 12 8.82 7,47 180.62 118,64 17 51 17 DI6.1 19.83 345.51

1232,84 12.05 340.97 182,31 115.78 19 43 45 232.8 21.65 318.05

1090.59 8.82 328.84 180.62 118.$4 20 25 24 90.6 19.83 3OR.ST

1056.52 5.21 322.82 17T.19 124.02 20 35 44 55.3 16.$7 302.82

DIFFERENTIAL CCRRECTICA_S

TD[ -,1831 TRA -,5041 TC3 -.3452 BAU .1047

ROE -.4468 RRA ,0807 RCS -.3818 FAU .19489

FOE -.8599 FRA -.5041 FC-II,DIS7 DIP 770

ODE .4827 BRA .5105 BC3 .$147 FSP 1207

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 915.6 SGR 732.6 SG3 ?58,7 ST IO,4 SR 32,R 8S 20.1

RRT ,EtTl RRF ,5121 RTF .4183 CRT ,6899 CRD -.9509 CST -,8381

SGB 1172.6 R23 .2956 RIG .5235 LSA 40,? NSA 12.4 SSA S.1

SGI 947.2 SG2 691.3 THA 22.01 ELI $5.6 EL2 12.3 ALF 65.88

LAUNCH DATE JUN IT 1971 FLIGHT T1H( 148.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC DISTANCE 546.182 EARTH TO MARS

EL 151.99 LAL -.O0 LOt. 265,18 VL $2.042 GAL 5,32 AlL 91.og HCA 110,$9 SMA 184.41ECC .19809 INC !.0905 Vl 29.315

NP 210,95 LAP -1.02 LOP 15.8T VP 23.206 GAP 7.91AZP 89,61TAL 33.23 TAP 143.95 RCA 147.88 APO 220.94 V2 26.001

RC !18.637 GL -9.D1GP -7.68 ZAL 43.25 lAP 119.84 ETS 184.35 ZA[ 161.46 [TE 203.55 ZAC g2,68 [TC 277,22 LVl -10.08

PLANETOCEN?RIC CONIC

C3 15.026 VHL 3.87D DLA -27.05 RAL 312.65 RAD 6640.5 VEL 11.622 PTH 6.66 VflP 3.4T4 DPA -25.12 RAP 521.56

LNCH AZMTH LNCH TIN( L-I TIRE INJ LAT

5O.OO 12 21 17 2509.21 -?.86

60.00 13 57 35 2306.29 -2,SD

70,00 15 16 54 2014.25 3.03

SO.O0 17 21 O 1525.77 l,SI

SO.DO 19 17 40 124D.53 It.SS

tO0.OO 20 S 52 I100.24 0.51

110,00 20 ID 20 IDSI.Q7 S.O3

[CC 1.2473

INJ LONG INJ AT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

66.81 167.72 137.08 13 3 ? 1509.2 10.53 51.Q4

53.56 172.75 130,23 14 16 I 1306.3 13.39 $5.45

54.15 177.01 124.04 15 SO 20 1014.2 16.50 I3,iS

8,02 180.57 118,?3 17 48 6 625.8 19,57 346.11

$41.94 181.97 I15,99 19 58 30 249.5 21.28 $19,14

$20.$8 tOO.S? 116.73 20 22 12 tO0.2 19.57 307.40

$23.06 !?7,01 I24,04 20 34 1 61,1 16.50 302,89

DIFFERENTIAL CCNRECTIONS

TD[ -.1918 TRA -.5150 TC5 ".4515 IAU .1240

ROE -.4415 RHA .0803 RCS -,4OTS FAD .20OTI

FOE -.8522 FRA ".4554 FC-II,SS4S |GP 053

ODE .4858 BRA .SLID OC3 .R175 FiP I2li

LAUNCH DATE JUN l? lOTS

HELIOCENTRIC CONIC

RL ISt.DD LAL ",00 LOL SIS.tO VL 32,035 GAL

RP 211,20 LAP ".$0 LOP 1?,09 VP ES.ID2 GAP

MID-COURSE EXECUTION ACCURACY OR|IT DETEHNINATION ACCURACY

SGT 5T5,3 SGR 737.4 SG3 705,4 8T 19.5 SH 32.7 IS ll.T

RRT ,tiSl RRF .it03 RTF ,_SI CHT ,TOSS Cll -,ViOl CIT -,1111

SGD lttI.I R23 .2754 DIS .S763 LIA 40,D NSA IE,l IRA 3.E

SGI 1011,4 iS2 684.2 THA 21.66 ELI SS,5 EL2 12.5 ALF S3.S9

FLIGHT TIM( 150.00 ARRIVAL DATE NOV 14 IDTI

Ol3TANCE 350.370 EARTH TO MARl

5,20 AlL 9I.OG HCA 111.91 8HA 114.85 ECC .IiYI4 INC

?,68 AlP 89.$0 TAL 33.10 TAP 145.01 RCA 147.03 APO

I,D140 Vl t0,Sl|

220.5? V2 25.D72

-D.e8RC 120.D35 GL -D.D5 GP -7.88 ZAL 45.38 ZAP I17,SG [T3 t84,DS ZAE tSD.G4 [?[ 2D1.RG ZAC 92,$8 ETC 877.05 LVl

PLANETOCENTEIC CONIC

C3 14.$3D VNL 3.D58 OLA "2G.89 HAL 312.T? EAO $640,4 V[L 11.614 PTH S,S9 VNP 3.411 DPA -25,SS RAP 320,82 [¢C 1.2442

LNCH AENTH LNCH TINS L-i TIN£ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIM( PO CIT TIN INJ 2 LAT INJ 2 LONG

5D,DO 12 20 42 2RIO.DE -7,95 GS.89 |D?,66 137,07 13 2 3S ISII.O 10,44 51,12

SO.O0 13 35 SS 2305.25 "E.73 $3,71 17R,04 130.2E 14 IS E 1305.3 13,25 55.S0

TO.OQ IS 15 S 2019,47 2.IS 34.42 ITS,85 124,D3 15 48 45 101D,S ID.S2 14.27

8D.00 1T IT SD 1DIS,IS 8.18 8,58 180.13 11D.82 IT 44 54 G33oS ID.30 34S,TS

D0.00 ID 12 RO 12DS.00 tl.OS 34E.RO ID1.DD llO,tD 10 33 ED 26S.0 ZO.Dt S20.tO

tO0.O0 20 0 SO I11D.35 8.1D 329,95 180,13 118.8E EO 19 1 110.4 19,50 501.11

110.0D 20 14 32 I056.29 2,83 323.34 175.85 124.05 2D 32 18 IS,3 16.32 S03.19

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ONDIT DETERNINAT1ON ACCURACY

TDE -.2091 TRA -.$242 TCS -.57g0 BAU .1438 SGT 102g.3 SGR 743.5 SG3 $14.5 8T 20.3 SR 32.S 58 ID.$

MDE -*4369 RRA .Q794 RC3 ",4362 FAU .2D694 RRT ,3005 RRF .5484 RTF .5433 CRT .?238 CRS -,9492 CST -,8811

FOE -,8548 FRA -.4981 FC-12.D740 BSP 96? SGB 126g.? R23 .2571 R13 .6235 LSA 41.0 NSA 12.7 SSA 3.2

SD[ *4843 ERA ,S3D2 BC3 .725D FSP 1343 SG! 1073.6 SG2 6?S.G THA 21,5D ELI 36.3 EL2 12.6 ALF 61.98

19?g



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 17 IS?t

HELIOCENTRIC CQNIC

RL ISl.S9 LAL ".DO

RP 211.46 LAP ".SS

RC 123.058 GL "8,R7

FLANETOCENTRIC CONIC

C5 14.857 VflL S.828

LNCN AZNTH LNCH TIRE

5O.OO 12 20 9

60.00 13 35 51

7O.OO 15 13 17

80.00 17 14 _7

80.00 19 ? 10

100.00 19 57 8

110.D0 20 12 41

FLIGHT TIME 152.00 ARRIVAL DATE NOV IS 1871

DISTANCE 354,$93 EARTH TO MAR8

LOL tlS,16 VL 32,084 GAL $,24 AZL 91.04 RCA 115.13 IRA 164.11 ECC ,19628 INC 1.0572 Vl 2S,)IS

LOP 18,30 VP 123,117 GAP T,4S AZP 89.$9 TAL 32,95 TAP 146,08 RCA 147,98 APO 220,2S V2 25,242

GP -D,O6 ZAL 46,53 ZAP |15,67 ET6 183,79 ZAE liT,T9 ETE 200.56 2AC 9E,4S ETC 2?6.88 LVI -D.27

DLA -26,63 RAL 312,91 RAO 91_0,4 VEL 11,6D? PTH 6,65 VHP 3.353 DPA "25,97 RAP 320,07 ECC 1,2412

L-! TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2513,07 -8.05 66.98 197,62 137,05 13 2 2 1513.1 10.55 SI.91

2312.60 -2.89 53,8? 172.56 |30.22 14 14 4 1312.6 13.12 35,77

2025,17 2.61 34,72 176,72 124.07 15 47 2 2025.2 16.13 14.60

1646.49 ?.83 9,17 179,93 118.90 17 41 43 646.4 19.02 347,39

1282.35 10.57 343,85 181.38 116.$8 19 28 53 282.4 20.54 321,25

1120.g0 7.89 390.54 179.99 119.90 20 15 49 120.9 19.02 508.79

1071.99 2.61 323.63 276.72 124.07 20 50 35 72.0 16.13 $D5.52

_FFERENTIAL CCRREC¥1ONS

YDE -.2192 TRA -.5319 TC3 -.6992 BAU .1649

RDE -.4322 RRA .0785 RC3 -.4651 FAU .21307

FOE -.8569 FRA -.5008 FC-12.5896 DSP 1102

BDE .4846 BRA .5376 8C3 .840D FSP 1399

LAUNCH DATE JUN 17 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1089.6 SGR 750.1 SG3 849.1 ST 21.2 SR 52.4 SS 19.4

RRT .$500 RRF .5676 RTF .5951 CRT .7356 CRS -.9484 CST -,8892

SG9 IS22.8 R23 .2409 R13 .6657 LSA 41.2 NSA 12.8 SSA S.S

SGI 1139.S 662 671.9 THA 21.24 ELI 56.6 EL2 12.7 ALF 60.40

FLIGHT TIME 154.00 ARRIVAL DATE NOV IS 1971

LNCH AZNTH LNCN TINS L-I TIRE INJ LAT

50.00 12 19 58 2515.50 "8.17

60.00 15 34 31 2519.54 -3.04

TO.OD 15 1l 27 2031.31 2.38

80.00 17 10 51 1657.39 7.47

90.00 19 2 10 1298.84 10.08

100.00 19 53 47 1131.87 7.47

110.00 20 10 54 1078.15 2.$8

DIFFERENT IAL CCRRECTIONS

TOE -.2294 TRA -.5595 TC3 ".8264 BAU .1969

ROE -.4274 RRA .0776 RC3 -.4957 FAU ,21912

FOE -.8590 FRA -;5020 FC-13.1003 BSP 1251

BDE .4851 BRA .5451 BC3 .9637 FSP 1451

HELIOCENTRIC CONIC DISTANCE $58.758 EARTH TO MARS

RL 151.99 LAL -.00 LOL 265.10 VL $2.018 GAL 5.19 AZL 91.01 HCA 114,34 8HA 184.00 ECC .19550 INC 1.0099 Vl 29.513

RP 211.73 LAP -.92 LOP 19.52 VP 23.073 GAP 7,24 AZP 89.58 TAL 32.78 TAP 147.12 RCA 148.03 APO 219.97 V2 25.011

RC 125.302 GL -8.49 GP -8.27 ZAL 43.70 ZAP 113.88 ETS 183.50 ZAE 155.91 [TE 199.35 ZAC 92.39 ETC 276.71 LVI "8.89

PLANETOCENTRIC CONIC

C3 14.481 VHL S.805 DLA -26.40 RAL 319.08 RAD 8640.3 VEL 11.599 PTH 6.64 VHP 3.299 DPA -26.40 RAP 319.31 ECC 1.2383

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

67.08 167.60 137.04 IS 1 34 1515.5 10.21 51.32

54.05 172.51 130.21 14 13 T 1316.3 12.96 35.96

35.04 176.61 124.08 15 45 IS 1031.5 15.91 14.95

9.79 179.74 118.99 IT 38 32 657.4 18.72 548.07

344.79 181.13 116.56 19 25 48 298.S 20.16 322.30

331.16 179.74 118.99 20 12 39 131.9 18.72 309.44

323.96 176.61 124.08 20 28 52 76.1 15.91 303.$6

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1156.9 SGR 757.2 6G3 871.7 ST 22.0 SR 52.2 SS 19.3

ART .3897 RRF .5869 RTF .6415 CRT .7465 CR$ -.9476 CST -.8764

SGB 1382.4 R23 .2265 R13 .7027 LSA 41.5 NSA 12.S SSA 3.3

SGI 1211.5 662 665.7 THA 20.88 ELI 36.9 EL2 12.8 ALF 58.82

LAUNCH DATE JUN 17 1971 FLIGHT TINE 156,00 ARRIVAL DATE NOV 20 1971

DISTANCE 562.657 EARTH TO MARS

LOL 265.18 VL $2.012 GAL 5.15 AZL 90.98 HCA 115.54 SNA 163.91 ECC .19479 INC .9821 Vl 29.313

LOP 20.72 VP 23.050 GAP 7.02 AZP 8g.58 TAL 32.59 TAP 149.15 RCA 148.09 APO 219,73 V2 25.880

GP -8.47 ZAL 45.90 ZAP 111.88 ETS 183.22 ZAE 154.00 ETE 196.29 ZAC 92.28 ETC 276.53 LVI -8.44

HELIOCENTRIC CCNIC

RL 151.99 LAL -.00

RP 212.0t LAP -.89

RC 127.556 GL -8.31

PLANETC_CNTRIC CONIC

C3 14,510 VHL 3.783 DLA -26.16 RAL $13.27 RAD 6640.2 VEL 11.592 PTH 6.65 VHP 3.251 DPA -26.83 RAP 316.53 ECC 1.2355

L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2518.26 -S.3I 67.20 167.61 137.02 13 1 ? 1516.5 10.08 51.43

2320.46 -5.23 54.24 I72.47 130.19 14 12 12 1320.5 12.79 38.16

2037.$1 2.12 35.38 176.52 124.10 15 45 35 1057.9 15.$9 15.32

IS68.75 7,09 1D.42 179.58 119.08 17 55 22 668.8 18.41 348.??

1314.90 9.58 345.73 180.91 116.74 19 19 12 314.9 19.7T 325.35

1143.22 7.09 531.79 179.58 119.08 20 9 29 143,2 18.41 310.14

1054.72 2.12 324.50 176.52 124.10 20 27 8 84.7 15.69 504.24

RID-COURSE EXECUTION ACCURACY

SGT 1E29.5 SG_ 764.5 5G5 099.2

RRT .4ERR RRY .SOS6 RTF ._,18

396 1447.6 R23 .2139 RI3 .7349

SGI |288.7 SG2 $59.5 THA 20.4§

FLIGHT TIN[ 158,00

NELIO¢ENTRIC CONIC DISTANCE 367.159

RL 151.SS LAL -.DO LOt. 265.18 VL 39,008 GAL 5.10 AZL 90.95 NCA 116.75

RP 212.29 LAP -.55 LOP 21.93 VP 22.983 GAP 6,89 kip 89.57 TAL 32.58

LNCH AZNTH LNCH TIRE

50.00 12 19 9

60.00 15 33 51

70.O0 15 9 37

80.00 17 ? 54

90.00 18 57 17

lO0.OO 19 50 25

110.00 20 9 3

DIFFERENTIAL CCMRECTIONS

TD( -.2395 TRA -.5472 TC3 -.9589 9AU .2094

ROE -.4R23 RRA .0768 Re3 ".52G5 FAU ,22484

FOE -.8572 FRA -.5009 FC-13.6029 6SP 1414

ROE .4854 9RA .5525 9C3 I.OR4S FSP 1500

ORBIT OETERRiNATION ACCURACY

ST 22.8 8R 52.0 $5 18.1

CRT .7561 CR8 -.9488 C|I -.08ES

LSA 41.? MSA 12.5 5SA 3.3

EL! 37.2 ELI 12.9 ALF 57.27

ARRIVAL DATE NOV 22 1971

EARTH TO MARS

SMA 185,84 ECC .19415 INC .9538 Vl 20.31"5

TAP 149.13 RCA 140.15 APO 219.53 V2 25.$40

LAUNCH DATE JUN 17 lg?l

RC 129.850 GL -I,II GP -8.6? ZAL 44.12 ZAP 109.69 ETS 182,92 2AS 152.07 ETE 197.27 ZAC 92.18 ETC 276.36 LVI -8.01

PLANETOC(NTRIC CONIC

C3 14.143 VHL 3.?lI DLA -95.91 RAL 313,47 RAD 6940.1 VEL 11.535 PTH 6,$5 VHP 3.206 DPA -27.25 RAP 517.74 ECC 1.2328

LNCN AZMTN LNCH TIRE L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 i2 18 41 2921.34 -8,46 $7,35 167,64 137,00 15 0 43 152i,3 9,g2 51,57

60.00 13 32 32 2324.96 -3,42 54,46 172.46 130.18 14 11 I? 1325.0 12,60 $6.39

70.DQ 15 T 46 2044.93 1,86 35,75 176,45 124,11 15 41 S! 1044,9 15.44 15,72

80.00 17 4 15 1680,48 9,70 11,08 1?g.45 Iig.16 1T 32 15 680,5 IS.08 349,49

90.00 18 52 SI 1351.17 9.06 346.66 tS0.72 116.90 Ig 14 43 33i,2 19.38 324.39

100,00 IS 47 4 !154.95 D.70 332.44 17g.45 llg.16 20 G 19 155.D 19.08 310.SS

110,00 2D • 15 ID91.75 1,86 324,67 IT6.45 124.11 20 25 24 91.7 15.44 304.64

DIFFERENTIAL CCRRECTION8 RED-COURSE EXECUTIO_ ACCURACY ORBIT DETERMINATION ACCURACY

TD( -.24?3 TRA -.SSSO TC3-1.0946 DAU .2325 $GT 1302.9 SGR 773.6 SG3 928.7 ST 23.5 SR 31.9 S$ 19.1

ND[ -.4177 RRA .D?55 RC3 -.5594 FAU .29094 RRT .4629 RRF ,6297 RTF .?186 CRT .7640 CRS -,g4s| CST -.$885

FD£ -.$663 FRA -.5109 FC-14,1360 DSP 160_ $69 IS15.2 R23 .2014 R13 *?650 LSA 41.g NSA 12.9 SSA 3.4

DD( .4894 BRA .5581 BC3 1,2296 FSP 153 SGI 1567,0 SG2 653.5 THA 20.16 ELI 37.5 EL2 12.g ALF 55.99

1990



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE _UR 17 SIFt FLIGHT TIME llO,O0 ARRIVAL DATE MOV 24 Ilfl

NELIO¢EMTRIC C¢II1¢

RL ISl.lS LAL -.00

SP Ill,ST LAP -.DR

RC 1$8.153 Yd. -?.$1

PLANETOC[MTRIC CONIC

C3 13.981 VNL 3.739

LNCN AZMTN LNCH TIN[

50.00 tE 18 IS

IO.OO 13 II 33

TO.OO 15 S 55

80.OO l? O 56

90.00 18 4? 52

IOO.O0 19 43 44

llD.OQ 20 3 21

DIITAMC[ )?|,|it [AITH TO MAR1

L_ tiI,18 VL 3t,004 GAL S,OI AZL 60.61 HCA liT.iS IMA I8|,Tt ECC ,tO)SO IRC ,StlO Vl 21.Ill

LOP 13,11 VP It.14? GAP 6.12 AZP 89,57 TAL It. IS TAP lID,tO RCA I4I.ZI APO Ill,IS Vl 26,111

GP -l.ll ZAL 44.16 lAP tOT,60 [78 182,62 ZA[ 150.14 [T[ I96,3l ZAC 92.07 [TC ITS. IS LVI -?,iS

DLA -IS.R4 RAL 3|3.?0 RAD 1140.0 V[L II,STS PTH 1,12 VHP I,ISI DPA -2?.IT RAP Ill,DR (CC 1.1301

L'I TIN[ INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT lNa E LONG

2684.1R -8,R$ l?.48 Ii?.6i 134.97 13 O 21 1524.8 9.YS SI./2

2121,14 -I,E4 34.69 |T2.41 tIO,IS |4 10 23 |I2S,S 12.39 36.64

_052.19 1.5? IS.14 176.41 124.12 15 40 ? 1052.4 15.13 16.14

IS92.59 S.30 11.T3 179.11 119.25 11 29 5 $92.$ 17.74 350.23

1347.51 S.ST S4?,sg 180.56 117.01 19 10 20 34T.5 18.98 IE5.19

1lIT.OR S.30 331.12 179.13 119.25 20 3 It 167.1 17.74 311.59

IOM).2I 1.57 325.06 178.41 124.12 20 23 40 99.2 15.18 lOS.OR

DIFFERENTIAL CCmRECTION&

TDE -.2599 TRA -.5S_l TC$-1,2S10 |AU .2581

ROE -.4111 RRA .O?S1 RC3 -,SITR FAU .2549?

FOE -.8361 FRA ".4804 FC'I4,S4D9 BSP 176t

DOG .48&4 IRA .5889 It3 1.3821 FSP 1597

LAUNCH DATE JUN 17 19?!

HELIOCENTRIC COMIC

MID'COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 1197.2 8DR ?78.9 SG3 949.2 8T 24.6 8R 31.6 88 18.4

RRT .494I RRF .64DT RTF ,?4T4 CRT ,T?3t CRS -.1441 CST 0.331R

SGB 1599.7 R23 .1919 RII ,TSSl LSA 41.9 MSA li.O 63A 3.4

SG! 1461.2 SG2 646.8 THA 19.32 ELI 37.S EL2 13.0 ALF S4.03

FLIGHT TIME 162.00 ARRIVAL DATE NOV 2R 1671

DISTANCE IT5.SST EARTH TO MAR8

RL 151.9D LAL -.00

RP 212.8R LAP -.Ti

RC 134.475 84. -7.70

PLANETOCENTRIC CONIC

C3 13.822 VHL 3.718

LNCH AZMTH LNCH TIN[

SO.DO 12 17 51

60.00 13 30 35

?0.00 15 4 l

6O.OO 18 57 53

90.00 18 41 19

100.00 19 4O 24

110.00 20 3 E9

LQL 2iS.IS VL 32,DOE GAL S.01 AZL 90.90 HCA 119,1S 8MA 18I.?| ECC .1RIO? IMC .6937 VI 29.313

LOP 24.3I VP 22.90? GAP 6.42 AZP 89.56 TAL 31.90 TAP IS1.04 RCA 148.27 APO 219.21 V2 25. ?82

GP -9.DR ZAL 44,62 ZAP 105.92 ET3 182.32 ZAE 148.19 ET£ 195.56 ZAC 91.97 ETC 2?S.OO LVi -?.17

DLA -28.3R R/J. Ill.US RAD $640.0 VEL 11.571 PTH 6.61 VHP 3,122 DPA -28.09 RAP 316.16 [CO l.ttTl

L-I TIN[ IMJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C$T TIM tNJ E LAT INJ ! LGNG

2528.5D -8.82 67.64 167.76 136.95 13 O O 1528.5 9.57 $1.88

2165.09 -3.87 54.94 172.49 110.15 14 g 30 1315.1 12.16 3l. SO

201K).27 1.27 36.55 176.18 124.13 15 I6 23 1060.3 14.60 16.S8

1705.05 5.69 12.44 1T9.24 t19.32 I? 25 58 705.1 1?.36 ISO.S8

1363.92 8.OR 348.51 180.42 117.20 19 6 l 361.9 18.57 $ER.42

1179.53 5,89 311.8! 179.24 llg.I2 20 O 4 179.5 I?.39 312.35

1107.09 !.27 I2§.47 176.18 124.11 20 21 56 107.1 14.90 305.59

O|FFER[NT/AL CCMRECTI(_S

TD( -.218| TRA -.5?EO TC3-1.40D5 |AU .2640

ROE -.4052 NRA .OTIS MCI ".6169 FAU .21957

FD[ ".8211 FRA *.4DR? FC-|S,D04S |SP 194D

BDE .4861 IRA .lT?l |C) 1.$36| FIP 1S41

LAUNCH DATE JUN 17 1071

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SST 1459.4 8GR 756.5 SG3 972.6 ST 25.5 8R 31.1 I8 18.0

RRT .5246 RRF .65?6 RTF .??IT CRT .7801 CR6 -.9414 CST -.8948

$GB IS84.3 R21 ,1858 R13 .8071 LSA 42.1MSA 13.1 83A l.S

SGI 1557.9 $82 640.1 THA 18.77 ELI 38.2 EL2 tl.S ALF S2.44

FLIGHT TIME 164.00 ARRIVAL DATE NOV |8 19/1

DISTANCE lTl.??4 EARTH TO MAR1

flL 151.99 LAL -.DO

RP 213.11 LAP -.7$

RC 131.014 GL "7.49

PLANETOCENTRIC CONIC

C3 |3.SIS VHL 5.38?

LNCfl AZNTH LNCH TIRE

50.oO 12 17 28

SO.D0 13 29 IS

?O.OO 15 2 10

SO.D0 IS S4 II

gO.Q0 IS 38 St

100.00 lS 37 5

110.00 20 I IS

DIFFER[NTIAL CGRRECTIONS

TOE *.2792 7RA *.5802 TC$-I.5II] lAD ,$102

ROE -.3RID IRA .8?59 iCl ".158D FAD ,2ills

FOE -.IGOR FRA -.4491 FC-15.4336 iSP 2143

SUE .4870 IRA .5852 SCI 1.6977 FSP 1601

LOL 2R5.18 VL 32.00t GAL 4.96 AZL SO.ST HCA 120.34 SNA |83.?I[CC .19262 INC

LOP 25.52 VP 22,817 GAP 6.22 AZP $9.56 TAL 11.6I TAP ISI.6T RCA I4S.14 APO

GP -9.25 ZAL 44.90 ZAP 103.95 ITS 122.DD ZA[ 146.23 [TE I94,2D ZAC 91.8S [TC

DLA -25.DR RAL 114,22 RAD 4639.9 VEL 11.564 PTH 6,61 VNP 3.USE DPA "28.49 RAP

L-i TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME

2512.57 -R.O2 $7,81 |ST.SS 156.92 12 $9 41

214D.72 "4.12 55.21 172.54 110.13 i4 8 17

2OU.5S .95 IS.98 175.38 124.14 15 IS 35

1711.87 5.45 11.15 179.17 119.40 17 22 51

1530.44 T.S5 149.47 180.$1 117,53 19 I 51

1152.34 5.46 I34.52 179.11 !!9.40 19 SS 57

1119.40 ,95 325.90 176.35 124.14 20 20 11

NID-COUR5[ EXECUTION ACCURACY

SGT 1586.3 $GR 793.0 SG3 994.0

RRT .5525 RRF .STIR RTF *_,$2

SUB 1?74.1 R23 .IT$g R13 .8245

8GI 15S7,2 SG2 Sll.5 THA 10.21

• 5657 V1 29.313

219.12 Vt 25.749

215.82 LVi -S.74

l|5.1T ECC 1.2249

PO CIT TIN INJ 2 LAT INJ 2 LON6

1532.6 9.31 52.05

|34D.7 11.92 37.18

1068.6 14.61 IT.OR

717.9 17.02 ISI.?S

380,4 tO,iS $27,45

192.1 17.02 313.13

IIS,4 14.Sl 305.93

C_61T DETERNIMATION ACCURACY

ST 26.3 SR 31.0 88 11.5

C2T ,7151 CRS -.141Y Cll -.8IYO

LIA 42.1NSA 15,| IIA 3.S

2L! 35,5 EL2 15.1 ALF SO.AS

LAUNCN OATE JUN 17 IS71 FLIGHT TIME |65.00 ARRIVAL DATE NOV 30 t5Y1

N[LIOCEMTRI¢ C(_1¢

RL 151.66 LAL -.00 LOL 255.1R VL

RP 213.46 LAP -.71 LOP 25.71 VP

RC 136,1?1 CA. -7.26 GP -9,44 ZAL

PLANETO¢ENTRIC CONIC

Cl 11.517 VML I.S7?

LNCN AZMTH LNCH TIME

5D.00 12 1? 5

80.00 I1 23 IT

TO.O0 IS 0 IS

30.DO IS |D 14

5O,O0 18 14 2T

100.00 16 33 41

IIQ.00 19 59 42

DIFFERENTIAL COqRECTI_q8

TDE -.2883 TRA -.5881 TC3-1.7360 BAU .13?0

RDE ".5625 RRA .0761RC3 -,6812 FAU .24730

FDE -.?766 FRA -.42T2 FC-15,638T 63P 234§

802 ,4d69 DRA *S632 DC3 1.8149 F3P IT18

OIITANC[ 353,R82 EARTN TO NANS

I2.DD| GAL 4,61 AZL 90,24 HCA t21.SI IMA 151,?1 [CC .|$223 |NC ,235D ¥1 £9,311

22oS25 GAP 6,04A_P 89,55 TAL 31,14 TAP lS2,S? RCA 145,A1 APO 2IS,DR V2 25,714

45.21 2AT 102.00 ITS 101.68 ZA[ 144,28 £T[ 194.10 ZAC S1./5 [TC 27§,84 LVI -1,11

OLA -24.TS RAL 314,$1RAD RSIS.$ V[L 11.555 PTH S,60 VHP 1.067 DPA -25.9D RAP 314.SS ECC 1.2225

L-I TIME INJ LAT INJ LONG ]NJ RT ARC [NJ AZMTN ]NJ TZN[ PO CIT TIM INJ 2 LAT IMJ 2 LONG

2536,68 -9.24 $8,00 167.97 135.88 12 55 22 1537.D 9,15 52,24

EI46,TI -4,18 15,50 1?Z.61 13D.IO t4 7 44 1546,? 1|.67 5?,48

2077,11 .$2 17,44 ITS,40 124,15 15 54 53 10??,3 14.30 1?,94

I?3|,D4 5.D2 11,$8 |79.11 l|g.4? 17 19 43 731,0 IS.S4 332,SS

119?.D6 7,0I 150,42 180.22 1|?.46 IS 57 44 59T. I 17.72 323,49

1205.$1 5,02 335,25 IY9,13 119.4T 19 53 5! 205.5 16.64 313,92

1124.11 .62 126.36 176.4D 124.15 2D 18 21 124.1 14.3D 308.46

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1688,3 SGR $01.2 383 1011.6 3T 27,2 3R 30.7 33 16.6

RRT ,5783 RRF .63gl RTF .8154 CRT .7613 CR3 -.639g C5T -.8988

SSB 1868.8 R23 .1712 R13 .84D2 L3A 42.2 MSA 13.1SIA 3.6

$61 1760.5 SG2 626.9 THA 17,68 ELI 38.8 EL2 13.1ALF 4g.31

1951



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DAY[ JUN IT IS71

HEL_,_¢ENTR|¢ CONIC

Rt 151.R9 LAL ".OD

RP R13.77 LAP -.E8

RC 141.54| GL "?.03

PLANETOC[NTR|C CONIC

C5 13,3T0 VHL $.656

LNCH AZNTH LNCH TINS

30.00 12 1S 44

60.0O 13 27 38

70.00 14 58 21

80.00 16 47 35

90.00 16 30 7

1DO.DO 19 30 27

110.00 19 5T 47

FLIGHT TIME 1IS,00 ARRIVAL

DISTANCE 390.IgD EARTH TO MARl

LOL 833.31 Vb 32.002 GAL 4.86 AZL go. Go NCA 122.TE SHA IG3.Y4 EC¢ .19188 INC .8037 VI ZS,313

LOP 2Y.gO VP 22,790 GAP 5.85 AZP G9.57 TAL 31.04 TAP 153.76 RCA 148.40 APO EIS,O0 V2 25.180

6P -9.R4 ZAL 45.54 ZAP 100.07 ET$ 181.36 ZAE 142.33 [TE 193.45 ZAC $1.63 ETC 275.47 LVi -9.90

DATE DEC t IRYl

OLA -84.42 RAL 314,81 RAD 6839.? VEL 11.SS| PTH 6.60 VHP 3,048 DPA "89.89 RAP 313.$2 EC¢!.2200

L-I TIME IMJ LAT INJ LONG INJ RT AS( INJ AZMTH INJ TIN[ PO CST TIM INJ 8 LAT INJ 8 LONG

2341.T3 -9,48 68,80 166.10 136.85 12 59 5 1541,Y 8.$1 52.44

8353.13 -4,66 S5.81 172.70 13O,D8 14 6 SI 13SS.I IJ.3R 37.80

2086.46 .27 3?.92 176.43 124.15 15 33 ? 1086.5 13.93 10.05

1?44.56 4.57 14.63 179.10 119.54 I? |6 40 744.6 16.25 353.36

1413,90 6.50 351.37 180.16 117.58 18 53 40 413.9 17.28 329.52

1219.03 4.57 336.00 179.10 119.54 19 50 46 219.0 18.25 314.73

1133.28 .2T 326.83 176.43 124.15 20 16 40 133.3 13.98 306.96

DIFFERENTIAL CCRRECTION$

TOE -.2966 TRA -.5961 TC3-1.90R9 BAU .3644

KDE -.3857 RRA .0763 RCS -.7128 FAU .85062

POE -.7491 FRA -.404! FC-IE.22R8 SiP 2554

BOG .4866 BRA .6010 8CS 2.0386 FSP 1750

MID-COURSE EXECUTICN ACCURACY ORBIT DETERN|NATION ACCt_ACY

SOT 1794.2 SGR 800.8 363 1032.1 ST 28.0 3R 30.3 $8 16.4

RRT ,6024 RRF .7042 RTF .G321 CRT .T955 CRS -.9376 CST -.8981

SG8 |968.1 R23 .1682 RE3 ,8537 LEA 42.2 NSA 13.1 SSA 3,8

361 1867.9 SO2 620.2 THA 17.14 ELI 39.1 EL2 13.1 ALF 47.89

LAUNCH DATE JUN 17 /97| FLIGHT TIME |?0.00 ARRIVAL DATE DEC 4 lOT|

HELI_ENTRIC CONIC

RL 151.gR LAL -.00

RP 214.08 LAP -.64

RC 143.936 GL -6.78

PLANET_ENTRIC C_|C

C3 13.225 VHL 3.657

LNCH AZNTH LNCH TIME

50.00 12 16 22

60.00 13 26 39

70.00 14 56 24

80.00 16 44 16

90.00 18 25 50

100.00 19 27 8

110.00 29 55 50

DISTANCE 592.3g9 EARTH TO MARS

LOL 265.18 VL 32.003 GAL 4.80 AZL 90.77 HCA 125.91 SNA 183.77 ECC .19159 [NC .7717 Vl 2R.313

LOP 29.08 VP 22.733 GAP 5.67 AZP 89.57 TAL 30.72 TAP 154.62 RCA 148.56 APO 218,9T V2 25.645

GP -9.83 ZAL 45.88 ZAP 98.16 ETS 181.03 ZAE 140.39 [TE 192.84 ZAC 91.52 ETC 275.30 LVI "5.49

DLA -24.08 RAL $15.13 RAD 6639.7 VEL 11.545 PTH 6.59 VHP 3,020 DPA -29.68

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINS PO CST TIN

2548.82 -9.73 68.42 168.26 156.81 12 58 49 1546.8

2559.9! -4.96 36.14 172.81 130.05 14 5 59 1359.9

2096.04 -.10 38.42 176.48 124.15 15 31 20 10g6.0

1758.45 4.10 15.40 179.09 119.60 17 13 35 758.4

1430.89 5.98 352.33 180.11 117.70 18 49 40 450.9

1232.92 4.10 336.76 179.09 119.60 19 4T 41 232.9

1142.86 -.10 327.33 176.48 124.15 20 14 53 142.9

RAP 313.06 [CC 1.R177

INJ 2 LAT INJ 2 LONG

8.66 52.66

11.10 38.14

13.64 18.50

15.84 354.19

16.83 350.57

15.84 315.56

13.$4 307.50

DIFFERENT IAL CORRECTIONS

TO[ -.3042 TRA -.6034 TCS-2.0BS8 BAU .3921

RDE -.3787 RRA .0767 RE3 ".7445 FAU .25350

FOE -.7196 FRA -.3705 FC'16.5943 6SP 2769

BDE .4858 BRA .6083 8C3 2,2175 FIR |775

MID-COURSE EXECUTION ACCURACY Ci_BIT DETERMINATION ACCURACY

SOT 1905.2 SGR 816.6 $63 1048.9 ST 28.7 SR 29.9 8S 15,T

RRT .6247 RRF .T199 RTF .9466 CRT .7990 CRS -.9349 CST -.S9?R

SOB 2071.0 R23 .1640 R13 .8654 LSA 42.2 MSA 13.1 3SA 3,7

SGI 1976.0 SO2 $13.5 THA 16.65 EL1 39.3 EL2 13.1 ALP 45.49

LAUNCH DATE JUN 17 1971 FLIGHT TIME 172.00 ARRIVAL DATE DEC E 1R?I

HEL|OCENTR|C CONIC DISTANCE 396.600 EARTH TO MARS

RL 151.99 LAL -.00 LOL 255.10 VL 32,005 GAL 4.75 AZL 90.74 HCA 125,09 SMA |83.80 ECC .19154 INC .T388 Vl 29.313

RP 214.39 LAP -.50 LOP 50.26 VP 22.716 GAP 5.49 AZP 89.58 TAL 30.38 TAP 155.47 RCA 148.64 APO 218.97 V2 25.609

RC 146.344 GL -6.55 GP -1D.02 ZAL 46.85 ZAP 96.27 ST5 180.70 ZAE 138.45 ET( 192.27 ZAC 91.40 ETC 275.13 LV! -5.00

PLAN(TOCENTRIC CONIC

C3 23.084 VHL 3.617 DLA -23.72 RAL 315.47 RAD 1639.6 VEL 11.539 PTH 6,59 VHP 3,001 DPA "30.06 RAP 312.32 EC¢ 1.2153

LNCH AZNTH LNCH TIME L-i TINS INJ LAT INJ LONG [NJ RT ARC INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

50.00 12 18 I 2552.27 -lO,OO $9.66 168.42 135.76 12 58 33 1552.3 8.39 58.90

60.00 13 25 30 2337.10 -5.27 56.48 172.93 130.01 14 5 3 1367,1 10.60 58.50

70.00 I4 14 24 2109.OS -.48 30.94 176.35 124.15 15 29 32 1108.1 13.28 19.13

BO.O0 16 4O 57 1772.89 3.62 16.18 179.10 119.G6 17 10 50 772.7 15.42 353.04

90.00 IR 21 35 1448.09 5,42 353.50 180.09 liT.GO 18 45 45 448.1 16.37 531.62

100.00 IS 25 49 1247.16 3.62 537.55 179.10 119.66 19 44 5G 247.2 15.42 31G.41

110.00 19 53 52 1152.87 -.4| 327.86 176.33 124.15 20 13 3 152.9 t5.28 308.05

DIFFERENT IAL CORRECTION8 NID-COUR3[ EXECUTION ACcuRACY ORBIT DETERN] NATION ACCURACY

TD[ -.3107 TRA -.RIO3 TC3-E.2715 8AU .4EO0 |GT 2014.3 5GR 825.2 GG3 10G5.4 8T 29.4 8R 29.1 R3 I|oE

ROE -.3?IS RRA .Gill RE3 *.it?3 FAU .ESGtS RRT .$4|_ RRF .1335 RTF ._a97 CRT .101t ERA -.1320 ¢|t -.0894

FOE -.S940 FRA -.3Gig FC-18,9554 38P |910 SG8 |ltG.8 R23 ,I60O R13 .$763 LGA 43.2 Rlk 13.1 Ilk 3.7

003 .4046 iRA .SISl SOS E.4OD8 FSP IT|g 8GI 2090.5 362 G06.8 THA 16.23 ELl 3g.S £L2 13.1ALF 4S.EI

LAUNCH DATE JUN IT IR?I FLIGHT TIME I?4oDO ARRIVAL DATE DEC R IgTS

HELIOCENTRIC CONIC DI|TANC_ 400.31G (ARTM TO MAR|

NL ISI.S9 LAL -.GO LOL EGS.18 VL 38o001 GAL 4.i9 AZL go.T| NCA 128.2i IRA |$3.13 ECE .19114 ]NC .7051 VI 29,313

RP RI4.TR LAP -.ST LOP 31.44 VR 82.S79 GAP 5.58 AZR 89.58 TAL 30.03 TAP 155.3D RCA I48.71 APO 219,00 V2 25.573

HC 148.770 GL -S.27 GP -10.31ZAL 4G,$3 ZAP $4.41ET5 I80.3G ZAE 136.53 ETE 191.72 ZAC Rt.27 ETC 274.9G LV| -4.6T

PLANETO¢EMTR|C CONIC

C3 IR,94? VML 3.558 OLA -23.35 RAL 315,82 RAD $639.5 VEL 11.533 PTfl 6.58 VHP 2.985 SPA -30.43 RAP 311.$0

LNCN A2MTM LNCM Tiffs L-I TIME INJ LAT INJ LONG INJ RT AGe INJ AZMTH [NJ TIME PO CGT TIM INJ 8 LAT

50.00 IR 15 39 2558.0? -10.29 46.91 163.81 136.71 12 58 17 1559.1 8.10

60.00 13 R4 36 23T4.89 -S.60 $6.85 I?3.0T 129,g8 14 A 11 13T4.? I0.4T

70.Q0 14 52 26 2116.50 -,88 3g.48 176.$4 124.14 15 27 42 1118.5 t2.SD

8D.00 16 37 3T 1767.3| 3.13 18,gg 179.14 119.71 1T 7 24 787.3 /4.99

R0.00 18 17 25 1465.$1 4.86 354.28 180.09 117.89 18 41 4g 455.5 15,89

100.00 IR 20 29 1281.?S 3.13 339.35 179,14 119.T1 19 4! 3! 261.8 14.99

lt0,00 19 51 52 1183,32 -,88 328,40 176,64 124,14 20 I1 IS 183.3 12.go

DIFFERENT IAL CORRECTION9 MID-COURSE EXECUTION ACCURACY

TOE -.3188 TRA -.6159 TCS-2.4ST| DAD .4480 SGT 2126.2 3OR 836.1 363 1083,6

ROE -.3686 RRA .0T$9 Re3 -,8130 FAU .85935 RRT .6676 RRF .7490 RTF .8725

FD[ -,8828 FRA -.3524 FC-17.3425 OSP 3219 8GB 2284.? R23 .1354 R13 .$87_

ROE .4833 ORA .6206 0C3 8,5801FSP 1780 861 2204.4 SG2 $00.4 THA IS,S_

[CC 1.2131

INJ 8 LONG

53,14

38.87

!g.71

355.91

332.SS

317.2T

308.63

ORBIT DETERN]NATZON ACCURACY

ST 29.R SR 29.2 SS 15.0

CRT .80dl CR8 ".9301 CRT -.3971

LSA 42.5 NSA 13.1 8SA 3.8

ELI 39,7 EL2 13.1 ALF 44.12

1992



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JM44 l? IR?I FLIGHT TIN( 171.00 ARRIVAL DATE DEC SO It?$

HELIOCENTRIC CCliI¢ DIITANCE iOl,O|l EARTH TO MAll

RL I|toll LAL -.00 LOL Ill,It VL 31.011 GAL 4.14 AZL RO,I? HCA 187,44 IRA 18|,32 ICE .IlOIS INC .ITOS Vl 21.Ill

RP 81S.04 LAP ",SS LOP $8,I8 VP RE.143 GAP 5.|S AZP 6R,|8 TAL 29,17 TAP 15?.1| RCA |43.79 APO 811.04 V2 Ii.S)l

RC Ill.Ill _. -I.II GP -10.41 ZAL 4?,04 ZAP 92.58 [T8 IlD.Ol ZAE 134.14 ETE |91.21 ZAC 11,24 [TC 274,80 LVI *4.87

PLANETOCENTRIC CONIC

C3 12.811 VHL S.6?l DLA °il.9l RAL $1I.Ii RAD l139.S V[L 11.527 PTH 6.57 VMP 2.8T2 DPA "30.79 RAP SIO,Sl ECC l.ltOl

LNCN AZHTH LtKH TIME L-I TIN( INJ LAT INJ LONG INJ RT AIC |NJ AZMTM INJ TIN[ PO C8T TIM INJ 2 LAT INJ R LONG

5O.OO it IS It lit4.11 -1Q.S9 69.16 118.81 136.66 |2 58 E 1564.3 7.79 53.41

80.00 lS 23 $4 2302.71 -5.95 5?,24 I?S.23 129.93 14 3 l? 1382.7 ID.IS 31.2T

?D.OQ 14 SO 24 !12?,42 -t.29 40,05 176.75 124.13 IS 25 52 1127.4 12.61 20.31

80.00 II $4 17 |802.33 2.62 17,6! 179.t9 1|8,75 1T 4 19 802.3 14.55 $Si,71

90.00 18 13 13 1483,23 4.30 355.2T 100.12 117.98 18 37 51 483.2 15.40 SS$.TS

tOO.DO 19 l? 8 lZ?l,Ot E°62 339.18 ITg. IR $18,?S lg 38 RS 2?6.8 14.53 318.1I

liD.GO 19 41 $1 |1?4,23 "l.lI 328.9? 176,75 124.13 20 g 25 |74.E 12.51 _01.23

DiFfERENTIAL CCRMECTIQN8 HID'COURSE EXECUTION ACCURACY C_DIT DETERNINATION ACCURACY

TOE -.3234 TRA ".1241 TCI-I,ISIR |AU .4??5 SGT 2252.2 3GR 836.8 363 1033.5 IT 30.7 8R R8.$ 81 IS.I

HOE -.3S62 RRA .OTIS RC3 ".8357 FAU .2S832 RRT .UO9 RRF .7573 RTF .8773 CRT .8044 CR8 -,9193 CIT ".Ills

FOE ".Slit FRA -,RISS FC*17.4511 RIP 3430 869 2402,7 R23 .15T3 R13 .8903 LIA 4|,? MSA 13.| 8IA 3,9

BD[ .4804 liRA .IRIS BC3 2,78?? FSP 1653 36! 2326.4 562 592.8 THA 15.21 ELI 39.8 EL2 13.1 ALF 42,35

LAUNCH DATE JUN 17 1971 FLIGHT TIME |?8.00 ARRIVAL DATE DEC It IS?I

HELIOCENTRIC CONIC DISTANCE 409.232 EARTH TO NAR$

RL 151.99 LAL -.DO LOL 2lS.ll VL 32.017 GAL 4.SR AZL 90,63 HCA 128.61 SNA 183.91 ECC .18085 INC .634? Vl 21.313

RP 215.37 LAP -.50 LOP 33.79 VP 22.608 GAP 4.99 AZP 89.60 TAL 29.29 TAP 157.90 RCA 148.87 APO 219.10 V2 25.499

RC 153.669 GL -5.70 GP "lD.lO ZAL 47.47 ZAP 90.78 ET5 179.66 ZAE 132.78 ET[ 190.73 ZAC 91.0! ETC 274,65 LVI "3.18

PLANETOCENTR|C C(_4|C

C3 12.679 VHL 3.Sll DLA -22.5S RAL 316.68 RAO 6639.4 V[L 11.522 PTM 6.5? VHP 2.961 DPA "31.14 RAP $10.24 [CO t.lOl?

LNCH AZMTH LNCM TIME L'I TIN[ INJ LAT |NJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO CIT TIN INJ 2 LAT |NJ R LON&

SO.DO 12 14 56 29?0.83 -10.92 69.46 169.03 136.60 12 57 47 15T0.8 7.46 S3.11

60.00 13 22 30 23t1.15 -6.32 5?.64 173.40 129.89 14 2 21 1391.1 9.?6 $1.1l

TO.DO 14 48 20 2138.78 -1.73 40.65 176.87 124.12 15 23 $g 1138.8 12.10 20.93

80.00 1t 30 55 1817.76 2.1O 18.66 179.26 119.79 27 I 13 817.8 14.Ol SIT.TO

SO.DO 16 S 3 1501.22 3.?2 356.28 180.16 118.05 18 34 4 501.2 14.90 334.83

100.00 19 13 47 1292.23 2.10 340.03 179.26 119.79 19 35 19 292.2 14.06 321.07

110.00 ID 47 47 1185.60 "1.73 329.56 176.87 124,12 20 ? 32 185,6 12.10 309.09

DIFFERENTIAL CORRECTION8 MID-C_RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.32?8 TRA -.ISSl TC3-2.8587 lAD .5013 SIT 2373,1 SIR 843.7 SG3 1091.S ST 31.3 SR 28.0 88 IE._

RDE -.3418 RRA .OIOl RC3 -.8664 FAU .25913 RRT .6973 RRF .7694 RTF ,8850 CRT .8045 CR6 *.9103 CST -.8?13

FOE -.5584 FRA -.2241 FC-17.Ig41 RiP 3657 3_B 2518.6 R23 °1583 R!3 .8967 LSA 41.5 MSA 13.1 6IA 4.0

60£ .4772 IRA .6332 IC3 2.9871 FIP lSll SGI 2449.5 $62 585.9 THA |4.?9 ELI 39.9 EL2 15.0 ALF 41.10

LAUNCH DATE JUN 17 lgTl FLIGHT TIME 180,00 ARRIVAL DATE DEC 14 lSTt

HELIOCENTRIC CONIC

RL 151.99 LAL -.DO

RP 215.71 LAP -.41

RC 15t.143 GL -5.40

PLANETOCENTRIC CONIC

C3 12.550 VML 3.543

LNCH AZNTH LNCH TIME

SO.DO 12 14 33

6O.DO 13 21 23

70.00 t4 46 14

80.00 II 2T 32

90.00 18 4 54

lOO.O0 lg tO 23

llO.DO 19 45 40

DIFFERENTIAL CORRECTIONI

TOE -.3310 TNA *.6547 TC5-5,0114 IAU ,5352

ROE -.3302 RRA .Oils RC5 *.8966 ?AU .25941

FOE -.4855 FRA -.liDS FC-I?.6952 ISP 3881

BDE .4TS2 RRA .5420 lC$ 5.1900 FSP 1880

DISTANCE 413.438 EARTH TO MARS

LOL 265.18 VL 32.022 GAL 4.52 AZL g0.60 HCA 129.77 3NA 184.07 ECC .19077 ]NC ,59Tg Vl 29.313

LOP $4.95 VP 22.573 GAP 4.82 AZF 89.62 TAL 28.90 TAP 150.68 RCA 148.95 APO R19.IR V2 25.4ll

GP -10.79 ZAL 4T.91 ZAP 89.02 ITS 179.31 ZAE 130.90 ETE 190.27 ZAC 90.87 ETC 274.50 LV! -5.49

ILk -22.13 RAL 311.87 RAD IS59.3 VEL 11,51l PTH 6.56 VHP 2.954 DPA -51.48 RAP 509.60 ECC 1.2065

L-! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2577.00 -11,26 I9.T7 169.27 136.54 12 57 30 1577.8 7.11 53.98

2400.04 -I.71 98.0? 173.59 129.83 14 1 23 1400.0 9.38 40.12

2150.12 -2.18 41.26 I77.01 124.09 15 22 4 1150.6 11.67 21.58

1833,60 1.58 19.53 |79,34 119.82 16 58 $ 835.6 13.58 358.62

1516.53 3.14 $57,31 180.22 118.12 18 30 13 519.5 14.39 355.93

ISOl.O? |,56 $40.90 179.54 119.82 19 32 11 308.1 13.58 319.09

1197.44 o2.18 330.10 177.01 124.09 20 5 30 197.4 11.67 $10,50

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SIT 2415.5 SIR 050.4 5G3 1097.9 ST 3I.T 5R 27.4 I$ II.t

RRT .7124 RRF ,?110 RTF ._11 CRT .8U$? CR8 *,lilO CS[ -.iSiS

SGB 2636.4 R23 .1560 RI3 ,9021 LEA 41.2 NSk 13.1 8iA 4.1

861 2572.0 SG2 879.0 THA 14.39 ELI 59.9 EL2 13,0 ALF 39.86

LAUNCH DATE JUN t? 19T1 FLIGHT TIME 182.00 ARRIVAL DATE 0[C IS llYl

HELIOCENTRIC CONIC

RL 151.99 LAL -.DO L_. 21S.ll VL

RP 211.04 LAP ",42 LOP 36.12 VP

RC 150.131GL -8,08 GP -10.99 ZAL

PLANETOCENTRIC CONIC

C3 12.423 VHL 3.828

LNCH AZMTH LNCH TIME

5O.OO 12 14 8

60.00 13 20 IS

TD.OO 14 44 4

IO.OO 11 84 6

90.DO ll O 44

ROD.DO 19 6 98

liD.DO 16 43 31

DIFFERENTIAL CORRECTI(_N8

TDE ".3330 TRA -.6411 TC3-3.2681 IAU .5642

ROE -.3292 RRA .0833 RC3 -.82?2 FAU .25953

FDE -.429? FRA -,133T FC-18,0715 BSP 4120

BDE .4683 IRA .6470 BC3 3.5g71 FSP 1889

DISTANCE 4|?,R44 EARTH TO MAR8

32.02? 6AL 4,4R AZL 80.8R HCA 130,94 8MA IR4.13 ECC .1ROT3 INC .RIO1 V! 21oS!3

22o631 GAP 4oil AZP 89.63 TAL 28.50 TAP |51.44 RCA 141.OA APO 219,29 VR 28.484

46.35 lAP 8?,29 ITS 178,R5 ZAE 129,OT ETE 189.12 ZAC 90.73 (TC 274.31 LVI -3.It

OLA -21.88 RAL 31T.33 RAO 6639.3 VEL 11,811 PTH 8.$$ VHP 2,846 OPA -31.82 RAP 308,81 [CC 1.8046

L-I T1NE INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2588.19 -11.63 ?0.09 16g,52 136.47 12 5? 13 t585.2 6,?4 54.50

2409.35 -?.12 58.53 173.80 129.77 14 0 24 1409.4 8.97 40.58

2162.95 -2.65 41.gl 177,16 124.06 15 20 7 1162.9 !1.22 22,26

1849.87 1.01 20.42 179.45 119,84 16 54 56 849,8 13,08 559.8?

1531,11 2,84 350,35 180,30 118,|8 18 26 22 838,2 13.96 33?.04

1324,34 1,01 341.79 1?9,45 119.84 1t 29 3 324,3 13,08 320,04

1209.71 "2,15 330.83 ITY.ll 124,06 20 3 40 20g,s 11.22 311.1T

HID-COURSE EXECUTION Ac(URACY ORBIT DETERNINAT|ON ACCURACY

3GT 2619.2 SIR 85?.2 $G3 1102.S ST 32.1 SR 26.9 SS 10.E

RRT .7268 RRF .7922 RTF .8973 CRT .8020 CR$ -.880T CST -.8354

lIB 2755.9 R23 ,1562 RI3 .g068 LSA 40.B MSA 13.0 SSA 4.2

8G1 26g5,9 SG2 372.1 THA 14.02 ELI 39.8 EL2 12.9 ALF 38.?S

1983



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN l? lSYl

HELIOCENTRIC CONIC

RL 131,69 LAL ".DO

RF 216.39 LAP ".59

_C 161.134 GL -4.?5

PLANETOCENTRIC CONIC

C3 12.300 VHL 3.50?

LNCN AZNTH LNCH TIME

30.00 12 13 42

60.00 13 19 3

70.00 14 4| 52

80.00 le 20 _9

90.00 I? 56 34

100.00 19 3 31

110.00 19 41 18

PLIGHT Till( 1|4,00 ARRIVAL OAT[ DEC Sl 1971

TO HARe

LOL t95,18 VL 32,033 GAL .520R Vt 20,313

LOP 3?,27 VP E2,503 GAP 4.50 AZP 99.65 TAL EG.09 TAP IGO.19 RCA 149,12 APe 219.40 V2 25.395

GP -11,1R ZAL 48,8G ZAP 83.60 ET8 178,5G ZA[ IZ7,Z6 ETE 169,40 ZAC G0,58 ETC 274.23 LVI -2,74

DLA -Zl.Zl RAL 317.e0 RAO el3S.2 VEL 11.505 PTH 6,S5 VHP Z,845 DPA -3Z,15 RAP 308.41 ECC 1.2024

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ R LONG

2593.00 -IE.Ol ?0,43 leg.Te 136,3g 12 56 55 1593.0 6.35 54.63

2419.20 -7,54 59,00 174.02 129.71 13 59 23 1419.2 8.55 41,06

2175.78 -3.14 4E,58 177.34 124.03 15 18 7 1175.8 10.75 22.95

1866.6t .44 21.34 179,57 119.85 16 51 45 866.6 12.56 .54

1557.21 1.93 359.41 180.39 118.22 18 22 31 557.2 13.31 338.17

1341.08 .44 342o71 179.57 119.85 19 25 52 341.1 12,56 321.91

1222.60 -3.14 331.50 177.34 124.03 20 1 41 222,6 10.75 311.87

DISTANCE 421.84T EARTH

4,40 AZL 90.52 HCA 13Z,|O 8HA Ie4.RG ECC .leO?E INC

_IFFERENTI AL CORRECTION8

TDE -.3335 TRA -.6483 TC3-3.4?82 BAU .5933

ROE -.3201RRA .0846 RC3 -.9580 FAU .25892

FOE -.3722 FRA -.0903 FC-18.2237 BeP 4351

60E .4622 ERA .6518 BC3 3.607? FSP 1891

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2744.4 8GR 864.3 eG3 1105.8 ST 32.3 38 26.3 88 9.2

RRT .7405 RRF .8032 RTF .g024 CRT .7992 CR8 -.8552 CST -.8065

8GB 2877.3 R23 .1566 Re3 .9111 LeA 40.4 HSA 13.0 68A 4.3

eG! 2821.3 882 565.! THA 13.69 ELI 39.6 EL2 12.9 ALF 37.68

LAUNCH DATE JUN 17 1971 FLIGHT TIN( 186.80 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC DISTANCE 426,05D EARTH TO MARS

RL 151.99 LAL -.00 LOL 265.18 VL 32,040 GAL 4.33 AZL 90.48 HCA 133.25 eRA 184.37 ECC .19074 INC .4006 Vl 29.313

RP 216.73 LAP -.55 LOP 38.43 VP 29.469 GAP 4.35 AZP 89.67 TAL 27.67 TAP 160.92 RCA 149.20 APO 219.54 V2 25.347

RC 163.649 GL -4,41GP "11.39 ZAL 49,36 ZAP 83,95 ETS 178.22 ZAE 125.48 ETE 189.00 ZAC 90,42 ETC 2?4.10 LVI -2.36

PLANET_ENTRIC CONIC

C3 12.180 VHL 3.490

LNCH AZHTH LNCH TIME

50.50 12 13 14

60.00 13 17 49

?O.GO 14 39 35

80.00 16 17 8

90.00 17 52 22

100.00 19 0 0

!!0.00 19 39 2

DLA -20.73 RAL 318.22 RAG 6639.1 VEL 11.500 PTH 6.55 VHP 2.944 DPA -32.47 RAP 307.97 ECC 1.2009

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

2601.26 -12.42 70.79 170.07 136.31 12 56 33 1601.3 5.94 54.98

2429.51 -?,99 59,51 174.25 129,63 13 58 19 1429.3 8.10 41.S7

2189.14 -3.65 43.28 177.52 123.98 15 16 4 1189.1 10.26 23.6?

1883.82 -.14 22.29 179.71 119.86 16 48 32 883.8 12.02 1,33

1576.64 1.30 .50 180,51 118.25 18 18 39 $76.6 12.74 339.31

1358.2g -.14 843.63 179.71 119.86 19 22 39 358.3 12.02 322.90

1235.96 -3.65 332.20 177.52 123.98 19 59 38 236.0 10.26 312.59

DIFFERENT IAL CORRECTIONS MID-COURSE (XEEUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3328 TRA -.6504 TC3-3,6913 BAU .6224 3GT 2870.6 eGR 873.5 eG3 1110.1 ST 32.5 eR 25.7 el 6.4

RDE -.3115 FlRA ,0853 RC3 -.9916 FAU .25875 RRT .7544 RRF ,6147 RTF .9078 CRT .7860 CR8 -.8272 CST -.7760

FOE -.3266 FRA -.0572 FC-18.3913 BSP 4585 SGB 3000.6 RZ3 .1567 R13 .9158 LeA 40.0 HSA 12.9 89A 4.3

80E .4558 IRA .6560 BC3 3.822| FeP 1878 eGI 2948.Z 382 558.4 THA 13.42 ELI 39.4 ELI 12.6 ALF 39.73

LAUNCH DATE JUN 17 1971 FLIGHT TII_ 168.00 ARRIVAL GATE DEC 22 1971

HELIOCENTRIC CONIC DISTANCE 430.249 EARTH TO MARS

RL 151.99 LAL -.00 LOL 265.18 VL 32.047 GAL 4.27 AZL 90.44 HCA 134.41 8HA 164.49 ECC .19079 INC .4385 Vl 29.313

RP 217.08 LAP -.31 LOP 39.59 vp 22.435 GAP 4.20 AZP 89.69 TAL Z?.Z4 TAP 161.64 RCA 149.29 APO 219.69 V2 23.398

RC 196.178 GL -4.84 GP -11.59 ZAL 49.66 ZAP 82.34 ET8 177.84 ZAE 123.73 ETE 188.61ZAC 90.25 ETC 273.99 LVI -2.02

PLANETOCENTRIC CONIC

C3 |2,092 VHL 3.475 DLA -20.22 RAL 319.66 RAD 6639.1VEL !1.495 PTH 6.54 VHP 2,945 DPA -32.79 RAP 307.37 ECC 1.1995

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

30,00 12 12 44 ze|o.oo -12.85 71.lB |70.38 136.22 12 5e 14 1610.0 5.50 55.35

CO,GO 13 18 32 2440,33 -8.46 60.04 174.51 129.55 13 37 IZ 1440.3 7.83 42.10

70.00 14 37 15 2203.05 -4.18 44.01 177.72 123.95 15 13 58 1203.1 9.74 24.42

80.00 18 13 35 1901.58 -.74 Z3,26 179.86 119.85 16 45 17 901.6 11.46 2.55

90.00 17 48 g 1598.52 .66 !.61 180.84 118.27 15 14 43 596.5 12.16 340.48

IO0,OO 18 36 27 |378,03 ".74 344.63 179,86 119,05 19 19 23 376.0 II.AE 323.92

t!0.00 19 38 41 1249.87 -4.18 332.93 177.72 123.93 19 57 31 249.9 9.74 313.34

01FFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORelT DETERMINATION ACCURACY

TDE -,3383 T8A-.9338 TC3-3,RO?R 8AU .8511 3GT 2987.4 3DR 877.8 883 1105.5 8T 32.5 $R 24.9 88 7,0

ROE -.3OOI RRA ,088| RC3-1,0183 FAU ,Z56SZ RRT ,7848 RRF .9Z35 RTF ,_,00 CRT .?leT CRi -,T4|1 ¢R! -,lilt

FOE -.8408 FRA .91|4 FC-I8.4108 18P 4884 881 iil3.Z RI3 .leO0 RI3 ,91?$ L8A 39.3 NIA IZ.8 IIA 4.5

lot .449l IRA .i597 8C3 4,0377 FSP I888 881 3074.1 $88 |Sl,3 THA 13.01 EL! 58.9 ELI 1Z,9 ALP 55.R0

LAUNCH DATE JUN 17 19?1 FLIGHT TIME |9D.DO ARRIVAL DATE DEC 84 1971

HELIOCENTRIC CONIC DISTANCE 434.447 EARTH TO NAN8

RL 181.1| LAL -.0O LQL ll5.1l VL 3|.05l GAL 4.ZO AZL 90.40 HCA 133,55 8HA 164.81ECC ,1909R INC .395Z Vl RR.313

RP 217.43 LAP -.21 LOP 40.73 VP EZ.40Z GAP 4.05 AZP 8g.?z TAL 2e.79 TAP 162.35 RCA 149.3? APO RI9,85 V2 23.269

RC 168.717 GL -3.66 GP -11.80 ZAL 50,42 ZAP 60.?? ET8 177.46 ZAE 122.00 ETE lie.z3 ZAC 90.08 EYC 273.88 LVI -1.67

PLANETOCENTRIC CONIC

C3 11.94R VHL 3.45? DLA -19.6R RAL 319.11RAD e839.0 VEL 11.4RD PTH 8.54 VHP Z.R48 DPA -33,10 RAP 306.90 [CC 1.196e

LNCN AZNTH LNCH TIME L-I TINE 1NJ LAT INJ LONG INJ RT A$¢ INJ AZMTN INJ TIME PO E3T TIN INJ 2 LAT INJ 2 LONG

50.80 12 12 I1 2619.22 -13.30 ?1.59 175,67 136.12 IZ 55 51 1919.2 5.04 55.?3

60,QO 13 15 II 2451.?2 -8,96 60.39 174,?? |29.46 13 56 2 1451.7 7,14 42.85

70,00 14 34 50 2217,54 "4.73 44.?? 177,94 I23.86 13 11 48 1217.5 9.21 25.20

80,00 le g 58 191g.84 -1,36 24.26 180.D3 !19.93 16 41 57 919.8 10.87 3.59

90.50 17 43 32 1616,99 ,00 2,?4 180.T9 lIB,Z8 18 |0 49 616.9 |1.35 341.67

I00.00 19 32 49 1394.31 "1.36 343.63 180,03 119,83 19 16 4 394*3 10.87 324.96

110.00 19 34 17 1264.39 "4.T3 333.69 IT7,94 123.86 19 55 21 264.4 g.21 314.12

O1FFERENTIAL C_RR[CTION8 N]D-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TD[ -.3264 TRA -.9366 TC3-4,126D BAU ,6801 eGT 3124.g $GR 984.9 $83 1153.6 ST 32.4 $R 24.2 98 6.1

809 -.2904 RRA .0901 MC3-1.0492 FAU .25492 RRT ,776! RRF ,8334 RTF .9132 CRT .7831 CR$ -.8407 C$T -.5?00

FDE -.1749 FRA .0633 FC-18,4705 BSP 5080 8GB 3247.8 R23 .1622 R13 .g202 LeA 38.6 NSA 12.8 SeA 4.6

BD[ .4369 BRA .6628 BC3 4,25?3 FSP 1895 SGI 3201.8 SG2 344.6 THA 12.77 ELI 38.4 EL2 12.7 ALF 34.65

1984



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN DATE dUN 17 ISTt FL|SHT TIN( 192.00 ARRIVAL OAT[ DEC 86 tits

N[LIOC[MTRIC CONIC

RL tSI.9S LAL -.DO

RP 2t?.?l LAP ",24

RC 171.266 6t. -3,R6

PLAN[TOCENTRIC CONIC

C3 11.838 VHL 3,441

LNCH AZNTH LNCH TIME

5O.00 I2 I1 35

6O.00 13 13 45

70.00 I4 32 21

SO.DO 16 4 16

gO.DO 17 39 83

tOO.D0 19 49 9

110.00 19 $1 4?

DIFFERENTIAL CCIERECTION6

TOE -.3209 TRA -.659| TC3-4.3463 BAU .7069

RDE -.2808 RRA .0911 RC3-1.0927 FAU .25349

FOE -.1181 FRA .1011 FC-18.5391 BSP 5284

ODE .4264 BRA .6633 BC3 4.4793 FSP 1872

OIl?ARC[ 436.643 EARTH TO MAll

L_. 86|,18 VL 3R,063 SAL 4.14 AZL 60.3S HCA 136.?0 IMA 184.74 ECC ,19096 INC .3S00 Vl 28.313

LOP 41,1? VP 22.369 GAP 3,90 AZP 69.74 TAL 26.34 TAP 163.04 RCA 149.46 APO 820.03 V2 2S,2tS

GP -12.02 ZAL |0°6? ZAP ?9.84 [T3 177.08 ZA[ 120.31 [TE 187.87 ZAC 89.90 [TC 2?3.?7 LVI -!.32

OLA -16.13 RAL 319.56 RAD 6639.0 VEL 11.486 PTH 6.53 VHP 2.653 DPA -$3.41 RAP 306.48 ECC 1,194R

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2626.96 -13.76 72.02 1?1.00 136.00 12 53 24 1629.0 4.55 56.14

2463.66 -9.4? 61.16 |75.05 129.36 13 54 49 1463.7 6.92 43.23

2232.62 -5.30 45.56 176.17 123.79 15 9 33 1232.6 8.65 2e.OI

1936.68 "2.00 25.30 180.22 119.80 16 38 34 939.7 10.27 4.6?

1637.76 -.67 3.90 180.96 116.2T 18 6 51 637.8 10.93 342.58

1413,15 -2.00 346.67 180.22 119.80 I9 12 41 413.1 10.27 326.04

1279.44 -5.30 334.48 178.17 123.79 19 53 6 279.4 8.65 314.92

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SAT 3252.8 6GR 894.1 SG3 1102.4 ST 32.2 SR 23.9 88 S.S

RRT .7879 RRF .8436 RTF .9168 CRT .7754 CRS -.5052 CST -.4324

SGB 3373.4 R23 .1636 R!3 .9233 LSA 37.9 NSA 12,7 89A 4.7

SGI 3330.3 SG2 537,9 THA 12.55 ELI 37.8 ELI 12.7 ALF 33.8I

LAUNCH DATE JUN IT 1971 FLIGHT TIME 194.00 ARRIVAL DATE DEC 28 1971

HELIOCENTRIC COMIC

RL 151.99 LAL -.DO

RP 218.15 LAP -.20

RC 173.520 GL -2,84

PLANETOCENTRIC CONIC

C3 11.730 VHL 3.425

LNCH AZMTH LNCH TINE

50.00 12 10 56

60.00 13 I2 15

70.00 14 29 46

80.00 16 2 29

90.00 17 35 9

100.00 18 45 21

IlO.DO 19 29 12

DIFFERENT IAL CORRECTIONS

TDE -.3128 TRA -.6603 TC3-4.5686 6AU .7374

ROE -.2693 RRA .0939 RC3-1.I120 FAU .23077

FOE -.0344 FRA .1642 FC-19.3094 06P 5531

BDE .4128 ERA .6669 BC3 4.7022 FSP 1877

DISTANCE 442,836 EARTH TO MAR6

LOL 205.16 VL 32.071 GAL 4.07 AZL 90.30 HCA 137.84 6NA 184.88 ECC ,19114 INC .3031 Vl 29,313

LOP 43.01 VP 22.336 GAP 3.75 AZP 89.77 TAL 25.88 TAP 163.72 RCA 149.54 APO 220.22 V2 23.189

GP -12.24 ZAL 51.35 ZAP 77.75 ITS 176.68 ZAE 118.65 ETE 167.52 ZAC 89.70 [TC 273.68 LV! -.98

DLA -18.35 RAL 320.02 RAD 6636.9 VEL 11.481PTH 6.53 VHP 2.960 DPA -33.71 RAP 30R.09 [CC 1,1630

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

2639.25 "14.28 72.48 171.33 135.88 12 54 55 I639.3 4.04 31.6R

24?6.20 -10.01 61.80 175.34 129.24 13 53 31 I476,2 6.07 43.83

2249.34 -5.09 46.39 178.42 123.70 IS 7 14 I246.3 8.06 26.95

1958.14 -2.66 26.37 180.42 119.73 16 35 ? 958.1 9.64 5,TT

1659.21 -1.36 5.10 181.14 118.25 18 2 46 659.2 10.28 344.I2

1432.61 -2.66 347.74 180.42 119.?5 19 9 13 432.6 9.64 327.I4

1295.16 -5.89 333.31 178.42 123.70 19 50 47 295.2 8.06 315.71

NID-COORS£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3380.1SGR 900.3 $63 1095.7 ST 31.8 6R 22.7 69 S.D

RRT .7974 RRF .8523 RTF .9184 CRT .7667 CRS -.2177 CST -.1414

SGB 3498.0 R23 .1679 R13 .9246 LSA 37.0 NSA 12.6 63A 4.9

8G1 3457.4 862 531.2 THA 12.28 ELI 37.0 EL2 12.6 ALF 32.07

LAUNCH DATE JUN 17 1971 FLIGHT TIRE 196.00 ARRIVAL DATE DEC 30 19Tt

164.39 RCA 149.63 APO 220.42

167.16 ZAC 89.50 ETC 2?3.59

V2 23.149

LVI -.13

2,666 OPA -34.01 RAP 305.73 ECC 1.1913

INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

94 23 1650.1 3.49 3?.03

92 9 |4R9.4 5.49 44.4?

4 49 1264.7 7.45 27,72.

31 33 9?8.2 8.99 6.91

56 41 681.3 9.61 345.39

5 41 452.? 6.99 326.2?

48 22 311.5 ?.45 316.63

ORBIT OETERNINATIOM ACCURACY

IT 31.3 3R 21.9 88 S.I

CRT ,7500 (RI oOSll Ell ,llll

LSA 36,0 MIA 12,6 IIA l,l

ELI 36.0 ELI 12.6 ALF 32.00

NELIOCENTRIC CCNIC DISTANCE 447.027 EARTH TO MARS

RL 151.99 LAL -.00 LOL 263.18 VL 32.080 GAL 4.00 AZL 90.25 HCA 138.96 6NA 163.02 ECC ,19131 INC .2545 Vl 29.313

RP 210.51 LAP -.IT LOP 44.13 YP 22.303 GAP 3.61 AZP 89.81 TAL 25.42 TAP

RC 176.400 GL -2.39 GP -12.47 ZAL 52.14 ZAP ?6.30 ET3 176.28 ZAE 117.02 [TE

PLANETOCENTRIC CONIC

C3 II.62R VNL 3.410 OLA "1?.94 RAL 320.46 MAD 6636.9 VEL 11.476 PTH 6,53 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC

50.00 12 10 18 2650.11 -14.81 72.96 171.68 135.75 12

60.00 13 10 40 2489.36 -10.38 62.45 175.65 129.12 13

?O.OO 14 2? 4 2264.72 -6.31 47.26 178.68 123.60 15

80.00 15 59 36 1976.25 03.33 27.47 |60.64 119.69 16

90.00 17 30 40 1681.26 -2.07 R.33 181.34 110.21 17

tOO.D0 18 41 26 1452.72 -3.33 348.84 180.64 !19.69 19

110.00 I9 26 31 I311.54 -6.51 336.17 178.68 123.60 19

DIFFERENTIAL CORRECTIONS NID-COQRSE EXECUTION ACCURACY

TOE -.3025 TRA -.6613 TC3-i.?gIR IAU ,?iS? SAT 3307.2 $GR 908,0 SG3 10R9.0

flOE ",2561 RRA .0960 flC3"1,1432 FAU .R4810 RRT ,8070 RRF .5611 RTF ,_g04

FOE .0413 FRA .2156 FC-II.4748 B|P 5766 808 352_.8 R23 .I?16 R13 .9262

60E .3979 6RA ,6663 6C3 4.9261 FIR tilt 601 3584.6 $02 524.? THA 12,01

LAUNCH DATE JUN 17 1971 FLIGHT TIME 198.00 ARRIVAL DATE JAN I liTt

NELIOCEHTMIC CONIC

RL 151.69 LAL -.00

RP 218.88 LAP ".13

RC 178,981GL -3.92

PLANETOCENTNIC CONIC

C3 11.32R VNL 3.395

LNCH AZNTH LNCH TIME

50.00 12 9 25

$0.00 13 6 38

70.00 14 24 16

80.00 15 54 37

90.00 I? 26 S

IOO.OO 19 37 29

110.00 19 23 43

DIFFERENTIAL CCRRECT[(_I8

TOE -.2909 TRA -.6614 TC3-S.0168 BAU .7940

ROE ".2466 RRA .0993 RC3-1.1755 FAU .24530

FD[ .1176 FRA .269| FC-16.4299 86P 6003

ROE .3814 BRA .6687 BC3 5.1527 FSP I856

DIITANC[ 451.215 EARTH TO MARS

LOL 265.16 VL 32,089 GAL 3.94 AZL 60.20 HCA 140.11 8NA 163.1T ECC .19150 INC ,2037 Vl 26.313

LOP 43.28 VP 22,270 GAP 3.47 kip 89.84 TAL 24,94 TAP 165,05 RCA 149.71 APO 220.63 V2 25,109

GP -12.Tl ZAL 52.?S ZAP 74,90 IT3 175.87 ZAE 116,43 ETE 186,|3 ZAC 69.28 [TC 273.32 LVI -.36

DLA -17.30 RAL 320.96 RAO 6638,8 VEL 11,472 PTH 6,52 VHP 2.977 DPA -34.32 RAP 305,45 ECC t. IRR?

L-I TIM( INJ LAT 1NJ LONG INJ RT A3¢ INJ AZNTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

2661.38 -15,37 ?3,48 1?2.05 136,60 12 53 46 1661,6 2.g2 57.51

2603.19 -11.17 63,13 175.97 128,g8 13 30 42 1503.2 4.89 45,14

2281.92 -7.66 48.I6 178.RS 123.49 15 2 18 1261.8 6,00 28.62

1999.03 -4.03 28.62 180,88 11g,61 16 27 56 999,0 8.31 R,06

1703,96 -2.80 ?,60 181.56 118,13 |7 $4 29 ?04.0 8,91 346,70

I473.52 -4,03 349.99 180,88 |1g.61 |g 2 3 4?3.3 8,31 329,44

1328,64 "T,16 337.08 178.g5 123,49 lg 46 51 328.6 6.80 367.$4

MIO-COURSE EXECUTION ACCURACY DRAft DETERMINATION ACCURACY

8GT 3634.7 $GR 916.8 $63 1081.8 ST 30.6 8R 21.0 89 S.R

RRT .8163 RRF .869g RTF .g220 CRT .7332 CR8 .3519 CAT ,3953

$GB 3?48.6 R23 ,I768 R13 ,9276 L6A 35,D NRA 12,5 9SA 5.2

861 37|2.3 SG2 318.4 THA II.8T ELI 34.9 EL2 12.5 ALF 31,14

1985



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH GATE JUH IY t971

HELIOCERTRI( CONIC

_L 151.99 LAL ".DO

:.._ 219.25 LAP -.05

RC 181.579 GL -I.43

PLANETOCENTRIC CONIC

C3 11.429 VHL 3.381

LNCN AZMTN LHCH TIN(

50.DD 12 8 32

6O.OD 13 7 tl

70.00 14 21 21

8O.OO 15 SO 3!

go.oo 17 21 24

100.00 18 35 23

110.00 1g 20 46

FLIGHT TIH[ GOD.DO ARRIVAL DATE JAN 3 lift

DISTANCE 455,399 EARTH 70 MARl

LOL 953.18 VL bE,Oil GAL 3.87 AZL 90.15 HCA 141.Z4 8NA |ll,)| GEE ,1DI73 IHC ,I4R9 V! 99,313

LOP 46.41 VP 29.238 GAP 3.33 AZP 09.88 TAL 24.45 TAP 14|.70 ECA 149.79 APO 920.86 V2 ES,0OO

GP -I2.96 ZAL 53,38 2AP 73,54 [T8 175,45 ZA[ 113,85 [TE 115,83 2AC 89,09 (TC |73,45 LVI ,el

DLA "16.$3 2AL 321.44 MAD li38.8 V[L 1t.465 PTH i.52 VHP 2°229 DPA "34.62 RAP 305.19 [CC t.llll

L'I TIME INJ LAT INJ LONG |Ha RT AGE INJ AZHTH |NJ TIME PO CIT TIM INJ 2 LAT INJ 8 LONG

Z673.65 -IS,96 74.03 172,43 135.44 12 53 5 1675,7 2,31 9G.02

2517.72 °11.79 $3.86 17t.31 128.$2 13 49 6 18|7.7 4.25 45.13

2299.66 -7.82 49.11 179.24 123.35 14 59 41 1299.7 S.13 29.57

2020.60 -4.76 29.81 181.13 119.51 16 24 12 1020.6 7.SO 9.20

1727.40 -3.55 8,91 181.79 118.07 17 80 11 727.4 8.15 $46.04

f493.07 -4.76 351.18 181.13 119.51 18 58 18 495.1 7.60 330.65

IS46,48 -7.82 338,03 179,24 123,35 19 43 14 346.5 8.13 316.48

DIFFERENTIAL CCRRECTIONS

TOE -.2767 TRA -.6514 TCS-3.2429 BAU .8221

RDE -.2347 RRA .1DOS RC3-1.2085 FAU .24228

FD[ .1957 FRA .3193 FC-18.3520 BSP 6233

BD[ .3629 BRA .6690 BC3 5.3804 FSP 1839

LAUNCH DATE JUN 17 1971

HELIOCENTR|C CONIC

RL 151.99 LAL -.00 LOL 265.16 VL 32.107 GAL

RP 219.62 LAP -.O8 LOP 47.54 VP 22.20S GAP

RC 184,172 GL -,91 GP -IS.22 ZAL

PLANETOCENTRIC CONIC

C3 11.337 VHL 3.36?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

SGT 3762.4 $GR 926.0 SG3 1073.G ST 29.8 SR 20.

RRT .8253 RRF .8784 RTF .9234 CRT .7121 CRS

3GG 3874.7 R23 .1804 R13 .9288 LSA 33.g NSA

SG1 3840.6 SG2 512.3 THA 11.69 ELI 33.7 EL2

ACCURACY

1 iS 6.4

• 5374 CST .5596

12.5 88A 5.4

12.5 ALF 3D.28

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

SO.DO 12 7 33 2686.48 -t6.58

6O.OO 13 5 16 2533.00 -12.44

70.00 14 18 18 2316.30 -8.52

80.00 15 46 16 2042.94 -5.81

go.Do 17 16 35 1751.60 -4.33

100.00 18 29 8 1517.41 °5.51

110.00 19 17 44 IS65.12 -8.52

DIFFERENT IAL CCRR(CTION8

TOE -.2594 TRA -.$599 TCS-5.4664 BAU .8498

RD[ -.2223 RRA .1031 RCS-1.2409 FAU .23879

FD[ .2782 FRA .3743 FC-18.2348 DiP 6478

DOE .3416 BRA .6679 BE3 5.6055 FIP 1826

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

RL 151.Rg LAL -.DO LOL 26S.18 VL 32.117 GAL

FLIGHT TIME 202.00 ARRIVAL DATE JAN S 1972

EARTH TO MARSDISTANCE 459.581

3.89 AZL 90.10 HCA 142.36 SMA 185.48 ECC .19197 INC .0941 Vl 29.313

S.19 AZP 89.92 TAL 23.g7 TAP 166.34 RCA 149.88 APO 221.DS V2 23.028

54.02 ZAP ?2.22 ETS 175.02 ZAE 112.33 ETE 186.222AC 88.81 ETC 273.39 LVI .34

DLA -15.93 RAL 321,91 RAD 6658.7 VEL 11.464 PTH 6.51 VHP 3.001 DPA "34.93 RAP $04.97 ECC 1.1586

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

74.61 172.82 135.26 12 52 19 1685.5 1.67 58.55

64.63 176.66 128.65 13 47 29 IS33.D 3.58 46.57

5O.lO 179.55 123.20 14 56 56 1318.3 5.43 30.55

31.05 181.39 119.59 16 20 19 1042.9 S.86 10.53

10.27 182.94 117.97 17 45 47 751.6 7.43 349.41

352.41 181.59 119.39 18 54 26 517.4 6.86 331.90

339.02 179.55 123,20 19 4D 29 365.1 5.43 319.47

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9ST 3887.1 9GR 935.2 583 1063.S ST 26.7 SR 19.1 $8 8.2

RRT .8335 RRF .8865 RTF .9244 CRT .6845 CR8 .6567 CST .8558

SGB 3998.0 R23 .1858 R13 .9296 LIA 32,7 HSA 12,5 98A 5.6

DGl 3955.8 SG2 506.5 THA 11.53 ELI 32.2 EL2 12.5 ALF 29.35

FLIGHT TIME 204.00 ARRIVAL DATE JAN ? 1972

DISTANCE 463.759 EARTH TO MARS

3.73 AZL 90,04 HCA 143.49 9HA 183.85 [CO .19224 IHC .D325 Vl 29.313

RP 219.99 LAP -.02

RC 186.781 GL -,31

PLANETOCENTRIC CONIC

C3 11.249 VHL 3.354

LNCH AZHTH LNCH TIRE

gO.DO 12 6 28

40.00 13 5 13

70.00 14 15 5

8O.OO 15 41 53

gO.DO 17 11 37

SOD.DO 18 24 44

liD.GO 19 14 32

3.05 AZP 89.97 TAL 23.48 TAP 166.98 RCA 14g.96 APO 221.34 V2 24.98T

?0.95 ETS 174.58 ZAE !10.83 ST[ 185.92 ZkC 88.56 ETC 273.34 LVi .ST

LOP 48.66 VP 22.174 GAP

GP -13.49 ZAL 94.SD ZAP

DLA -15.19 RAL 322.3R RAD 8638.7 VEL 11.460 PTH 6.51 VHP 3.0i4 DPA -35.2§ RAP 304.80 ECC 1.1851

L-I TIME INJ LAT INJ LONG INJ RT ASC IHJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2700.01 -17.25 75.24 173.23 135.06 12 51 28 l?OO.O .9g 59.12

2549.0? "13.|3 $5.44 177.02 128.45 13 45 42 1549.1 2.87 47.34

2537.80 -9.25 51.15 179.87 123.03 14 54 3 1337.6 4.sg 31.50

2066.15 "G.20 32.33 181.68 119.25 18 IS 19 1099.2 6.09 11.82

1779.95 -5,13 I1,68 182.31 117.85 17 41 14 776.6 6.64 350.83

1940.52 -6.28 353.70 181.95 119.25 18 50 25 540.9 8.09 335.19

1384,92 -9.25 340,07 179.87 123.03 19 37 36 304.$ 4,sg 320.49

DI FFERENTI AL COqRECTIONS HID'COURSE EXECUTION ACCURACY ORDIT DETERNIHATIOH ACCURACY

TDE -.Z409 TRA -.6592 TCS-5.8942 IAU o8771 387 4015.0 8GR 946,3 593 1053.3 IT 27.8 8R 18.t S| 9.7

ROE -.lOST RE4 .tOil RC3-1.2758 FAU ,23541 RRT ,8418 RflF .814l RTF ._55| CRT .85UI ERA .?2el El| .Ills

FOE .3574 FRA .4205 FC'Ii. IIT5 83P 8705 IGB 4125.0 R23 ,19|I RI3 ,8305 LSA 31.5 NSA 12.9 88A 3.0

GO[ .3191 IRA .i871 |CS 5.8354 FIP lIDS 8GI 4094.5 3G2 500.8 THA I1.39 ELI 50.4 EL2 12,4 4LF 24.20

LAUNCH OAT[ JUH 17 IJ?l FLIGHT TIHE 206.00 ARRIVAL DATE JAN I t9?E

HELIOCENTRIC CONIC DISTANCE 467,994 EARTH TO MARl

RL 131.99 LAL -,GO LOL liS.I8 Vb 32.1l? GAL 3.95 AZL 89.9| HCA 144.SO 8HA 18S,IE [CC °19253 INC .0121 Vl 29,313

RP 210.38 LAP .01 LOP 45.78 VP |E.148 GAP 8.92 AZP 90.02 TAL |2.91 TAP IS7.58 RCA 150.04 APO 221.59 V2 24.D45

RC 185.39R GL o!4 GP -13.78 ZAL 55,3? ZAP 69.71 ST8 174,13 ZA( 1D9,33 ET[ 185oS| ZAC 88.28 [TC 573,29 LVl 1.00

PLAH[TOC[NTRIC CONIC

C3 I1.18i VHL S.342 DLA *14.49 RAL 328,$i RAD 6838.1 V[L 11.457 PTH 6,51 VHP 3,0ED DPA -35.56 RAP 304.SG ECC 1.1i31

LHCH AZMTH LHCH TIME L'i TIME INJ LAT |NJ LONG INJ RT A$C INJ AZHTH INJ TINE PO CST TIH INJ E LAT INJ E LONG

5D,O0 12 D 19 2714,31 -17,92 75,90 173,$5 194,85 12 50 30 1714,3 .27 59,?2

SO.O0 13 I 2 2D65.00 -13.14 88.29 177.40 128.24 13 43 41 1568.0 2.13 48.15

70,00 14 11 43 2958.20 -IO.DO 59.25 180.21 122.D3 14 51 ! 135D.2 3oS! 32.65

SD.00 15 $7 19 209D.29 -7.08 33.69 181.g8 119.09 16 12 9 1090.3 5.29 13.16

$0.00 17 6 29 ISQ2.SO "3.95 13.14 182.59 117.7D 17 38 32 802.G 5.82 352.30

100.00 II 20 10 15G4,?S -?,Q8 355.05 181,96 119.D8 18 46 IS 534,9 3.29 334,23

110.00 19 11 9 1405.02 -10.D0 341.16 180.21 122.D3 19 34 34 405.0 3.gl 321.56

OIF_rER[NTIAL CCRRECTICN8 HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TDE -.2181 TRA -.6576 TC3-5.8192 |AU .9050 GUT 4140.S SGR 957.8 SG3 1042.0 8T 26.3 DR 17.1 SS 11.4

RDE -.1964 RRA .1079 RC5-1.3109 FAU .25175 RRT .84g6 RRF .9024 RTF .9263 CRT .6061 CRS .7717 CST .7122

FDE .4412 FRA .46?9 FC-17.9683 SSP Gg37 SG8 4249.9 R23 .1970 R13 .9511 LSA 30.2 NSA 12.S SSA 5.9

SOS ,2g35 BRA .6654 BC3 6.0526 FGP 1789 SGI 4220.g $82 495.5 THA 11.26 ELI 28.8 EL2 12.4 ALF 26.99

1986



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE J_l tY tSYI

NELiOC[NTMI¢ CONIC

RL 151,99 LAL o,OO

RP 2ID.T4 LAP .O|

RE IRt.O2l GL .8S

PLAMETOCENTRIE ¢0N1¢

C3 ll.O6R VNL 3.350

LNCH AZNTH LNCM TIME

SO.DO 12 3 56

60.00 12 58 41

TO.DO 14 8 S

SO.DO 15 32 33

90.00 IT I 10

tOO.DO li IS 2S

liD.DO 16 ? 36

FLIGHT TIN( tOe.DO ARRIVAL DATE JAM St lS?l

DISTANCE 4T|,IOI EARTH TO NAIl

LG4. 8t1,1S VL 31.$38 GAL 3,5D AZL IR,S| HCA 145,?E 8HA SlS.SS £CC ,tRESS IMC ,Dill Vl 29.311

LQP SO,lS VP 12,|11 GAP E.TS AZP SO.D? TAL 28.4? TAp 168.19 RCA 150.12 APO 121.86 VE 24,904

GP o14,08 ZAI. 5S.OT ZAP RO.IE ETA 173.66 ZA[ 107,93 ST[ 185.31 ZAC OT.g9 ETC E73.26 LVi 1.34

DLA -|3.$1 RAL 313.34 RAD 6538.6 V[L 11.453 PTN S.50 VMP 3.D45 DPA -55.89 RAP 304.58 SEE 1.1825

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TINE PO CST TIN INJ 2 LAT INJ E LONG

R?L_i,4S "16.65 TR.6! t74.08 134.60 I2 49 25 1729.5 -.49 60.35

2583.83 -14.59 R?.21 l?T.80 127.99 13 4! 45 1583.1 1.54 49.00

2379.59 "10.79 53.40 |80.36 122.60 14 47 49 1379.6 3.10 33.77

2115.43 -T.Sl 35.08 182.29 118.88 16 ? 48 1115,4 4.44 14.IS

18n.56 "6.RO |4.1R 182.89 117.52 17 31 59 826.6 4.96 853,82

1569.90 "?,9t 356.45 102.29 1t8.68 18 41 55 589,9 4.44 355.12

1426.41 "10.79 349.32 |S0.56 122.10 19 31 22 426.4 3.1O 392.86

DIFFERENTIAL CCRRECTIQN8

TOE -.1933 TRA -.6558 TC3-6.1446 DAU .9395

ROE -.IRZD RRA .1103 RC3-1,3474 FAU *E2795

FOE .5233 FRA .5135 FC-IT.$O03 |IP 7165

DOE .2681 _RA .SIS0 DE3 6.2906 FSP 1763

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

NID-C_JR$E EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SST 4166.7 SGR 970,? IG3 1030.2 ST 24.8 8R 16,1 88 11,2

RRT .8571 RRF .9099 RTF .9269 CRT ,5454 CR8 .?ITS CST ,7017

36_ 437S.7 R23 .2033 R13 .9317 LSA 29.0 NSA 13.2 68A 5.9

661 4348.1 662 490.? THA IS.18 ELI 26.6 EL2 12.4 ALF 25.30

FLIGHT TIME 2|0.00 ARRIVAL DATE JAN 13 1972

DISTANCE 476.E73 EARTH TO MAR6

RL |51.99 LAL -.00

RP 221.12 LAP .09

RC 194.659 GL |.SE

PLANETOC[NTRIC CONIC

C3 11.016 VHL 3.319

LNCH AZNTH LNCH TIME

50.00 12 2 27

GO.DO 12 56 9

?O.OO 14 4 23

80,00 IS ET 34

9D.OO 16 55 57

ZOO.DO 16 10 26

110.00 19 3 50

LCL 255.18 VL 32.148 GAL

LOP 52.00 VP 29.080 GAP

GP -t4.40 ZAL 56.78 ZAP

5.51 AZL 69.84 HCA 146.83 IRA 186.17 ECC .19318 IRE .1553 Vl 29.313

2.65 AZP 90.13 TAL 21.96 TAP 168.79 RCA 150.20 APO 222.13 V2 24.863

67.39 ET$ 173.17 Z/dE 106.52 [TE 185.03 ZAC 87.68 ETC 273.23 LV| 1.68

DLA -12.?6 RAL 323.61 RAD 6658.6 VEL 11.450 PTH 6.50 VHP 3.063 DPA "36.23 RAP 304.53 ECC 1.1819

L-| TIN( INJ LAT INJ LONG INJ RT AlE INJ AZMTH INJ TIME PO ¢ST TIN INJ 2 LAT INJ E LONG

2745.49 -19,41 T?.36 174.34 134.33 12 48 12 1745.5 -l.SO 81.02

2602.65 -15.38 68.17 178.21 127.72 13 39 32 1602.7 .52 49.90

2402.04 -11.61 54.62 180.93 122.35 14 44 26 1402.0 2.24 34.94

2141.67 "6.77 36.56 182.63 118.65 16 3 16 |141.7 3.58 IQ.DD

1857.61 "7.68 16.26 183.21 117.30 17 26 35 R57.6 4.0T 355.39

1616,14 -8.77 357.92 182.63 118.65 18 37 22 616,1 3.56 337.36

1448.86 -11.61 343.54 180.93 122.35 19 27 59 448.9 2.24 323.86

DIFFERENTIAL CC_RECTION6

TOE -.1646 TRA -.6533 TC3-6.3672 DAU .9596

ROE -.1685 RRA .!129 RC3-1.3648 FAU .22401

FOE *6091 FRA .5568 FC'17.6054 DIP 7400

80£ .2556 BRA .6630 BC3 6.5161 FRP 1742

LAUNCH DATE JUN 17 1971

MID-COURSE EXECUTION ACCURACY _RBIT DETERMINATION ACCURACY

3GT 4391.1 6DR 984.6 SG3 1017.4 ST 23.3 3R 14.9 88 15.2

RRT .8642 RRF .9172 RTF .9274 CRT .4702 ERR .8135 C8T .6682

SGB 4300.1 R23 .2109 RI3 .9321 LSA E?.? MSA 13.9 38A S.9

SGt 4475.8 6G2 486.2 THA 11.10 ELi 64.? ELE 12.4 ALP 2E.?R

FLIGHT TIM( 212.00 ARRIVAL DATE JAN I5 1672

HELIOCENTRIC CONIC

RL 151.99 LAL -.DO

RP 221.50 LAP .12

RC 197.299 GL 2.22

PLANETOCENTRIC CONIC

C3 ID.949 VNL 3.309

LNCH AZNTH LNCHTINE

SO.Q0 12 O 48

60.00 12 53 ES

?0.00 14 D 24

80.00 15 22 21

go.oo 16 49 50

IOO.OO 19 5 13

110.00 18 59 50

OlFF[RENTIAL C_qRECTIONI

TDE -.1325 TRA ".@SO6 TC3-1.5877 DAU .tOil

ROE -.1536 IRA .1156 RC3-1,425R FAD .2|Ill

FOE .6952 FRA .1013 FC-IT,5914 DiP ?R24

ROE .202R ERA .SSO8 RC3 6.7398 FSP 1715

LAUNCH DATE JUM 17 1971

DISTANCE 480.456 EARTH

3.45 AZL 89.77 HCA 147.93 INA 18R,55 ICE .19353 INC

TO MARS

LOL 28S.18 VL 32.159 GAL .2284 vl 29.313

LOP 53.11 VP 22.048 GAP 2.52 kip 90.19 TAL 21.45 TAP 169.38 RCA 150.28 APO 922.41 V2 94.821

GP -14.74 ZAL 57.52 ZAP 66.2? ETS 172.67 ZA[ 105.15 [TE 1R4.T4 ZAC 87.54 ET¢ 273.21 LVI E.O2

DLA -11.66 RAL 324.27 RAD 6638.5 VEL |1.447 PTM 6.50 VHP 5.081 DPA -36.58 NAP 304.53 ECC 1.1802

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2762.50 -20.22 ?8.18 175.01 154,04 12 46 50 1762.5 -2.15 61.73

2622.53 -16.20 69.21 178.64 127.42 I5 37 8 1622.5 -.36 50.85

2425.63 -12.46 $5.91 181,32 122.06 14 40 50 1425.6 1.34 36.17

2169.10 -9.66 38.10 182.98 !10.39 IS 50 30 1169.1 2.64 17.51

1886.65 -R.59 17.92 185.55 117.05 IT 21 17 086.9 5.13 357.03

1643.57 -9.66 35t,47 182.9t 1|3.59 18 39 37 643.6 2.64 358.07

1472.45 -12.46 544.85 151.32 122.06 19 24 23 472.5 1.34 325.09

NELIOCENTRIC CONIC

RL 151.99 LAL -.DO LOL 2R5.10 VL

RP 221.00 LAP .IS LOP 54.21 VP

tic 199.945 GL 2,97 GP -15.11 ZAL

PLANETOCENTRIC CONIC

C5 10.8R0 VHL 3.300

LNEH AZMTH LNCH TIME

SO.DO II 58 $8

60.00 12 50 29

TO.DO I3 $6 9

80.00 IS 16 52

go.DO 16 43 4?

lOG.DO 17 59 44

llO.OO 18 55 56

DIFFERENTIAL CORRECTION8

TOE -.D988 TRA -.6473 TC5-6,8051 DAU 1.0134

ROE -.137D RRA .1188 RCS-|.465D FAU .215R5

FOE .7842 FRA .8449 FC-17.1459 DIP 7865

9DE .1683 6RA .6581 BC3 6,9606 FSP 1694

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4914.9 5GR IOOO.I 3G3 1004.1 ST 21.? IR 13.7 81 lY.l

RRT ,8711RRF .9242 RTF ._77 CRT .3651CRI .12Ol Cl! .lOiS

862 4624.4 R23 .2175 R15 .9324 LSA 26.6 MSA 14.7 864 $.?

IGI 4559.2 162 482.5 THA 11,04 ELI 22,6 EL2 12.5 ALF 18.73

FLIGHT TIME 2|4.00 ARRIVAL DATE JAN 17 IlTt

DISTANCE 484.598 EARTH TO M4RI

32.170 GAL 3.36 AZL 89.69 HCA 141.04 1HA 155.33 [CO .19391 INC .5090 Vl R9.515

29,017 GAP 2,39 AZP 90.25 TAL 20.93 TAP |61,ST RCA t50.36 APO 222,70 VE 24.780

56.27 2AP 65.21 ETI 172.19 ZAE 105.80 [TE 104,45 ZAC 15,98 ETC 2?5.20 LVI E.$|

DLA -10.91 RAL 324,73 RAO IS38.| VEL 11.445 PTH S,50 VHP 3,101 DPk -36.94 RAP 304.57 ECC I.STRR

L-i TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ R LONG

2?80.56 -ll.0? ?g.05 IT5.50 153.70 12 45 II 1780.6 -5.06 62,48

2643.16 -17.07 70.31 ITg.lO 127.08 13 34 32 1643.6 -I.Ig 51.81

2450.47 -13,51 97,28 Ill.T3 121.75 t4 5? 0 1450,5 ,39 37.4?

2197.83 -10,59 39.73 183.36 !18.08 15 $3 50 1197.8 1.68 IR,06

191?,4| -9,53 19,67 165.91 116,75 |7 t9 44 g17.4 2.19 558.74

1672.30 -10.51 I.ID |83.36 118,08 11 2T 36 6?2.3 1.85 340.45

1497,29 -13,36 346.20 181,73 121.73 19 EO 35 4g7.3 ,3g 528,39

MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

3ST 4137.9 6DR 1016.6 663 98g.6 6T 20.3 3R 12.5 85 19.3

RRT ,8774 RRF .9308 RTF ,9278 ERT ,2224 CR$ .81AS CST .SLIT

$GB 4748.0 R25 .2291 R13 .g324 LIA 25,T NIA 15,g SSA 5.4

$61 4725.8 $62 478.9 THA 11,00 EL1 20.5 EL2 12.0 ALF II.07
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUH IY ISTI

HELI_ENTNIC CONIC

RL 151.69 LAL -.90

RP 222.Z? LAP .19

_ 202.595 GL 5,T8

.+A_ETOC[HTRIC CONIC

_, _0.638 VHL 5.t9Z

LNCH AZMTH LNCH TIHE

50.00 11 SS 5i

60.00 12 47 IT

70.00 13 51 38

80.00 15 11 4

gO.DO 16 37 25

_00.00 17 53 56

110.00 18 51 4

FLIGHT TIME 216.00 ARRIVAL DATE JAM II 117E

DISTANCE 488.751 EARTH TO MARl

LOL SIS.IS VL 32.181 GAL 3.28 AZL 89.81 HCA 150.I3 SNA 181.76 ECC ,!3450 IHC.3ISl Vl ll.51|

LCMP 95.31 VP 81.987 GAP 2.26 AZP 90.34 TAL 20.41 TAP I70.54 RCA 150.44 APO 222.93 V2 34,758

_P -15.49 ZAL 59.04 ZAP 14.11 ETS ITt.Sl 2AS 102.41 [TE 184.16 ZAC 86.60 ETC 273.11 LVI 2.75

DLA -9.91 RAL 325.18 RAO 1638.5 VEL 11,442 PTH S.49 VHP 3.126 DPA -3?.32

b-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN

2TSS.?6 -21.97 ?9.99 176.00 133.33 12 43 36 1799.8

2685.84 -17.gs 71,49 179,57 126.70 13 31 43 1665.8

247S.67 -14.29 58.74 132.1G 121.36 14 32 55 1476.7

2227.98 -11.55 41.45 183.75 117.73 15 48 12 1228.0

1949.41 "10.51 21.52 184.30 116.41 17 9 54 949.4

1702.46 -11.55 2.82 183.75 117.73 18 22 19 702.5

1523.48 -14,29 347.66 182.16 121.36 19 16 28 563.5

RAP 3O4,SS [CO 1.1714

INJ E LAT IHJ 2 LONG

-4,02 SS.28

-2.27 52.92

-.61 38.83

• 64 20.74

1.19 .52

• 64 342.11

-.61 327.75

DIFFERENTIAL CORRECTIONS

TOE -.0573 TRA -.S455 TC3-7.0219 DAU 1.0405

RDE -.1215 RRA .1211 RC3-1.5051 FAU ,21142

_DE .8714 FRA .6796 FC-16.8987 BSP 8080

_06 .1344 ERA .6568 SC3 T.18|2 FSP 1664

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

SGT 4762.8 SGR 1035.6 5G3 975,2 8T |9.1 8R 11.2 88 61.5

RRT .8836 RRF .9372 RTF .9280 CRT .0384 CRS .8094 CIT .574S

SGB 4874.1 R23 .2326 R13 .9326 LSA 25.! MSA 17.2 IRA S,O

SG! 4850.S 602 476.D TMA 10,98 ELI 19,1 EL2 II.I ALF 1.94

LAUNCH DATE JUN 17 lgT1 FLIGHT TINS 218.00 ARRIVAL DATE JAN 21 1972

hELIOCENTRIC CCNIC DISTANCE 4g2.903 EARTH TO MARS

RL 151.99 LAL -.OO LOL 265.16 VL 52.192 GAL 3.20 AZL 89.53 HCA 151.25 SMA 186.90 ECC .194?1 INC .4727 Vl 29.$13

RP 222,65 LAP .23 LOP 56.41 VP 21.956 GAP 2.13 AZP 90.41 TAL 19.88 TAP 171,11 RCA 150.51 APO 223.30 V2 24.696

RC 205.250 GL 4,63 GP -15.90 ZAL 59.83 ZAP 63.21 [TS 171.04 ZA[ 1_1.20 [TE 183.87 ZAC 86.19 ETC 2?3.1R bY| 3.13

PLANETOCENTRIC CONIC

C3 10.794 VHL 3.285 DLA -8.85 RAL 325.62 RAD 5638.4 VEL 11.440 PTH 6.49 VHP 3.144 DPA -37,72 RAP 304.78 ECC |.I?TS

LNCH AZNTH LNCH TIME L-I TIME INJ LAT ]NJ LONG INJ RT ASC INJ AZHTH ]NJ TIN[ PO CBT TIM INJ 2 LAT INJ 2 LONG

50.00 11 54 40 2820.20 -22.92 81.00 1?S.54 132.91 12 41 41 1820.2 -5.05 64.15

60.00 12 43 49 2689.48 -18.94 72.75 190.06 126.26 13 28 39 1689.5 -3.30 34.05

70.00 13 46 48 2594.35 -15.27 60.29 152.61 120.95 14 28 32 1504.3 -1,57 40.25

60.00 15 4 56 2259.72 -12.55 43,23 184.17 117.32 15 42 36 1259,7 -.43 22.48

go.0O 16 30 42 1983.01 -11.52 23.47 184.70 llS.Ol 17 3 45 983.0 ,04 2.40

100.00 17 47 48 1754,19 -12.55 4.65 184.t7 117.52 18 15 42 734.2 -.43 343.85

110.00 18 46 14 1551.16 -15.27 349,21 182.61 120,93 19 12 5 551,2 -I.67 329.20

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0123 TRA -.6421 TC3-7.2295 BAU 1,0669 $GT 4885,7 SGR 1055.8 SG5 959.5

ROE -.t039 RRA .1242 RC3-1,5475 FAU .2059| RRT .8893 RRF .9433 RTF .9279

FDE ,9638 FRA .7180 FC-16.595S 8SP 8322 SGB 4996.5 R23 .2410 RI3 .9325

80[ .1047 BRA .6540 BC3 7.3933 FSP 1541 SGI 4974.0 SG2 474.0 THA 10.95

LAUNCH DATE JUN 17 I9?l FLIGHT TIM( 220.00

HELIOCENTRIC CONIC DISTANCE 4S?.OSO

RL 151.89 LAL -.00 LOL 265.18 VL 32.203 GAL 3.15 AZL 89.43 HCA 152.32 SNA

RP 223.04 LAP .23 LOP 57.50 VP 21.923 GAP 2.01 AZP 90.50 TAL 19.35 TAP

RC 207.907 GL 5.55 GP -11,35 ZAL SO.S4 ZAP 62.28 ETS 170.44 ZA[ 99.95 ETE

PLANETOCENTRIC CONIC

C3 10.759 VHL S.260 DLA -7.74 RAL 326.04 RAD 6658.4 VEL 1|.439 PTH 6.49 VHP

ORBIT DETERMINATION ACCURACY

iT 18.5 SR 9.8 SS 23.1

CRT -,1959 CRS .?878 CST ,1831

LSA 25,4 MSA 18.4 SSA 4.8

ELI 18.6 EL2 9.5 ALF 171.68

ARRIVAL DATE JAN 23 liT2

EARTH TO MARS

187,10 ECC .19514 INC .5649 Vl 29.313

171.S? RCA 150.$9 APO 223,6! Y2 24.654

133.58 ZAC 85.74 ETC 273.21LVI 3.53

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

50.00 11 52 9 2842.01 -23,93 82.10 177.09 132.44 12 39 31

60.00 12 40 3 2714.32 °19.94 74.11 180,59 125+78 13 25 IS

70.00 13 41 36 2533.63 -IS.IS 91.95 133.09 120.44 14 23 SO

00.00 14 50 25 2293.19 -13.56 45.23 134.62 113.85 15 36 38

10.00 16 23 36 2018.39 -12.56 25.54 105.14 !15,55 IS 57 13

100.00 17 41 17 I?S?.6S -13.55 s.5g I84.62 116.55 18 IO 44

110.00 18 41 2 1580.48 -13,25 350.57 185.09 120.44 19 7 93

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TOE .0369 TRA -,3393 TCS-7.4325 9AU 1,0635 SGT 5004.8 $GR 1073.4 SG3 943.4

RD[ -.0155 RRA .1273 R¢3-1.5919 FAU .10233 RRT .S147 RRF .9489 RTF ._77

FOE 1.0549 FRA .75_1 F¢-15.2605 |SP 6545 9GB 5119.T R23 ,2499 RI3 .9324

lOS .0631 ERA .ISIS |C3 ?.SOLO F|P I31I |GI 5097.8 302 4?2.9 THA It.Ol

LAUNCH DATE JUN 17 1171 FLIGHT TIRE 222.00

3.167 DPA -38.15 RAP 304.96 ECC 1.1771

PO CST TIM INJ 2 LAT INJ 2 LONG

1842.0 -6.14 35.07

1714.6 -4.41 55.25

1533.7 °2.76 41.81

1293.2 -1.57 24.32

1018.4 -l.I0 4.37

TIT.? -1.57 345.61

580.5 -2.78 330.76

OABIT DETERMINATION ACCURACY

ST 10.7 SR 8,3 S8 tS.t

CRT 0,445| CRI ,7474 Cll -.U4)I

LRA 2Y.O NSA 15.9 |8A 4.1

ELI IS.! ELI T.3 ALF ISl,Sl

ARRIVAL DATE JAN 26 19TS

HELIOCEMTR|¢ CONIC DISTANCE 501.193

RL 151.99 LAL -.00 LOL 215.1R VL 32.215 GAL 3.OS AZL 99.34 NCA 153.41SMA

RP 223.42 LAP .30 LOP 58.59 VP 21.895 GAP 1.88 AZP 90.59 TAL 18.82 TAP

RC 210.563 6L S.S4 GP -IS.BE ZAL Sl.4? ZAP 61.39 ET3 169.82 2AE 90.72 ETE

PLANET_ENTRIC CONIC

C3 10.735 VNL 3.276 DLA -S.55 RAL 326.45 RAO 6336.4 VEL 11.433 PTfl 6.49 VHP 3.192 DPA -36.59

LNCH AZNTH LNCH TIM( L-I TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZNTH INJ TIME PO CST TIM

50.00 I1 49 21 2335,31 -24,99 33.29 1T7.$8 131.90 12 37 6 ISIS,5

60.00 12 35 51 2741,40 -21.00 75.59 181.14 125,22 13 21 35 1741,4

70.00 13 36 0 2534.TS -17,35 |3.T3 183.61 119.89 14 IS 45 1564,S

80.00 14 51 27 2323,59 -14.36 47.30 185,10 113.30 15 30 16 1326.6

90,00 16 13 ! 2055.75 -13.35 2?.74 185,60 115,01 IS 50 17 |055.8

tO0.O0 17 34 19 I503,07 -14.56 8,57 185.10 115.30 18 4 22 503.1

110.00 18 35 27 1611,60 -17.35 352.65 133.61 119.sg |9 2 13 311.6

DIFFERENTIAL CCRR[CT]ONS MID-COURSE EXECUTION ACCURACY

TDE .0910 TRA -.6578 TC3-?.6301 SAU 1.1200 8GT 5126.S SGR 1103.4 503 926.S

RDE -.0656 MRA .1303 RCS-I.SS?? FAU .18T68 RRT .3998 RRF .g544 RTF ,S2T5

FOE 1.1468 FRA .7525 FC-15.9419 BSP 8761 SGB 5244.3 R23 .2555 R13 ,9322

BOE .1125 BRA .SSIO 9C3 ?.8039 FSP 1579 SGI 5223,0 SG2 4?2.6 THA 11.05

EARTH TO MARS

187.21 ECC .18559 IMC .S336 Vl 23,313

172.23 RCA 150,63 APO 225.92 V2 24,112

IS3,2S ZAC 85.23 [TC 2T3.22 LVI 3,11

RAP 305.19 ECC 1.173?

INJ 2 LAT INJ 2 LONG

-7.30 85.08

-5.53 $8,54

-3.g7 43.44

-9.76 20.26

-2.31 6,46

-2.?6 34?,63

-3.9T 332.36

ORglT DET[RMINATION ACCURACY

ST 20.1SR 8.g SS 28.6

CRT -.6618 CRS ,8733 CST -.2728

LSA 2g.g MSA 18,g IRA 3.7

ELI 20.6 EL2 5,0 ALF 166.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4,+ 1971 )

LAUNCH DATE JUM IT t872

HELIOCEMTSlC COMIC

RL 151.99 LAL ".DO

RP 223,91 LAP .39

RC 215.21T GL 7.$9

PLANETO¢ENTRIC CONIC

C3 10.724 VHL 3.279

LNCH AZMTH LNCH TIME

80.00 11 46 13

60.00 12 St 2t

TO.DO 13 29 58

80.00 14 48 99

80.00 11 f 95

100.00 IT 26 51

110.00 18 20 84

FLISNT TIN[ 224.00 ARRIVAL DATE JAN Z? |S7t

DISTANCE 909.)$! EARTH TO MAtS

LQ(. |l$,18 VL 18.tll SAL t.97 AZL 09.23 NCA IS4.49 IMA 117,49 [CC .|sloe INC .7T02 VI El. Ill

LOP 39.67 VP 21,863 GAP 1.75 AZP 90.70 TAL 10,29 TAP 172.74 RCA 1SO,T3 APO 224,2S V8 24.5T1

6P -1?.34 ZAL S2.32 ZAP SO.S5 ETS 169.1S ZAE 97,52 [TE I82,SS ZAC 84.?4 ETC 273.29 LVI 4.40

DLA -S.29 RAL 526.83 SAD 6638.4 V£L 11,437 PTH S,4S VMP 3.210 OPA -39.07 RAP $05.46 [CC 1.1745

L-! TINS INJ LAT INJ LONG INJ 8T ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2890.27 -26.12 84.60 178.31 131.29 12 34 2) 1990.3 -S.5S 97.12

2770.00 -22,11 77.18 181.73 124,39 13 17 36 1770.0 -6.93 5?,93

259?.91 -19.49 63.96 184.13 119.26 14 13 16 t597.9 -5.23 4f. 18

2500.16 "15.76 49.$3 |89.6| 11S.68 IS 25 25 1396,2 -4.05 28.39

tOSS.33 -14.?8 30.10 18t,10 114.39 16 42 51 1095.3 -3.58 S.87

1640.63 -IS.?S 10.69 185.61 115,68 1? ST 32 840,t -4,03 34t.70

1644.T3 "19,40 334,58 t84,15 119.26 18 $S 49 944,7 "$.23 334.10

DIFFERENT IAL CCRRECTIOND

TDE .1514 TRA -.8364 TC3-?,8148 6AU 1.146|

ROE -.0448 RRA .1332 RC3-1.6845 PAU .19264

FOE 1.2397 FRA .8089 FC-15.5678 BSP 8994

DDE .1578 BRA ,6502 DC3 7.9943 FSP 1549

RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5245.7 3GR 1130.S 863 909.0 8T 22.? SR 5.S 88 31.0

RST .9045 RRF .9594 RTF .9272 CRT -.7851 CRD .52?? CST -.4?20

8GB 5366.[ R23 .2670 R15 .9320 bSA 34.0 NSA 16.6 88A 3.t

361 5345.2 SG2 473.1 THA 1[.[2 ELI 23.1 EL2 3.4 ALF 168.99

LAUNCH DATE JUN 1T 1971 FLIGHT TIHE 226.00 ARRIVAL DATE JAM 20 1972

HELIOCENTRIC CONIC

RL 151.99 LAL -.00

RP 224.20 LAP .37

RC 215.890 GL 8.T4

PLANETOC[NTR|C CONIC

C3 10.726 VHL 3.279

LNCH AZHTH LNCH TINS

50.00 11 42 43

60.D0 12 26 30

TO.D0 13 23 29

80.00 14 35 3?

90.00 15 59 14

I00.00 17 18 49

110.00 18 22 51

DIFFERENTIAL CGRRECTIONS

TOE .2178 TRA -.6304 TC3-7.9926 6AU 1,1728

ROE -.0221RRA .13D3 RC3-1.7334 PAU .18793

FOE 1.3340 PRA .8317 FC-15,1698 6DP 9218

80£ .2/90 BRA .6508 BC3 S.1784 PDP 1518

DISTANCE 509.464 EARTH TO MAR8

LOL 265.18 VL 32.238 GAL 2.89 AZL 89.11 HCA 155,57 8MA 187.DD ECC .19654 INC .8847 Vl It. SiS

LOP 60.75 VP 21.895 GAP 1.63 AZP 90.81 TAL 17.75 TAP 173.32 RCA 150,80 APO 224.5? V2 24.$29

GP -17.89 ZAL 63.19 ZAP 59.76 ETS 168.40 ZAE 96.36 [TE 182.68 ZAC 84.18 ETC 273.28 LVi 4.88

DLA -3.95 RAL 527.19 RAD 0698.4 VEL 11.437 PTH 6.49 VHP 3.246 DPA -39.58 RAP 305.77 [CC 1.1769

L-| TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

2917.06 -27.32 86.03 178.97 130,60 12 31 20 1917.1 -9.88 68.27

2800.62 -23.29 78,92 182.36 123.87 13 13 11 1800.6 -8.[$ 59.41

2633,27 "19.63 67,74 184.74 118.53 14 7 18 1633.3 -6.50 47.05

2406.15 -16.05 51.92 [86.16 114.96 15 16 3 1406.1 -5.57 50.84

2137.41 -15.94 32.64 186.63 113.67 16 34 52 1137.4 -4.92 11.08

1880.62 -16.95 13.29 186.16 114.96 17 50 lO 880.6 -5.3? 351.91

1680.08 -19.03 356.66 184.74 118.53 18 50 51 680.1 "6.56 335.96

MID-COURSE EXECUTION ACCURACY QNBIT DETERMINATION ACCURACY

8GT 5396.5 SGR 1160.9 863 690.8 ST 26.6 SR 4.4 88 33.1

RRT .9089 RRF .9641 RTF .9268 CRT -.7118 CRS .2297 C8T -.8215

$GB 5490.6 R23 .2759 R13 .9317 LSA 38.9 NSA 18.2 SlA 2.8

$61 54?0.0 SG2 474.9 THA 11,21 ELI 26.7 EL2 3,1 ALF 173.1D

LAUNCH DATE JUN 17 1971 FLIGHT TIM( 228.DD ARR]VAL DATE JAN 31 1871

HELIOCENTR|C CONIC

RL 151.98 LAL -.DO

RP 224.59 LAP .40

RC 2t8.554 GL 9.97

PLANETOCENTR|C CONIC

C3 10.745 VHL 3.278 DLA

LNCH AZNTH LNCH TIME L-[ TINS INJ LAT

50.00 1| 38 48 2849.89 -28.58

60.00 12 21 4 2133.50 -24.52

TO.DO 15 16 18 2671,15 -20,84

80.00 14 27 18 2441.67 -11.16

90.00 15 49 $2 2162.32 -17.15

100.00 17 lO 7 1923.35 -[8,19

110.00 14 15 42 1717.97 -20.34

DIFFERENTIAL CORRECTIONS

?DE .2911 TRA -.S379 TC3-I.ISOT SAU 1,1997

ROE .OO_$ RRA .1992 RC3-1.7844 FAU ,11302

FOE 1.4202 PRA 19496 PC-1417459 |SP 9430

SOS .2911 ERA .S$29 2C3 9.3SLS PIP 1481

DISTANCE 513.593 EARTH TO MAR8

LOL 289.18 VL 32.290 GAL 2.81 AZL 88.99 HCA 156.65 $MA 187.89 ECC .19703 INC 1.0087 V! 29.313

LOP 81.82 VP 21.808 GAP 1.50 kZP 90.93 TAb 17.21 TAP 173.86 RCA 150.87 APO 224.91 V2 24.487

GP -18.SO ZAL 64.09 ZAP 59.0[ ET3 167.72 ZAE 95.22 ETE 182.37 ZAC 83.57 ETC 273.32 LYE 5.58

-2.52 RAL $27.52 RAD 6638.4 VEL 1i.438 PTH 6.49 VHP 3.276 OPA -40.13 RAP 306.14 [CC 1.1788

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

87,60 179.89 [29.80 12 27 54 [g45.9 -11.31 88.52

SO.S3 103.04 123.04 13 8 17 1853.5 -9.58 SI.O3

70.01 185.$T [17.69 14 0 47 1671.2 "7,98 49.08

S4.52 186.76 114.12 15 8 4 1448.9 -6.79 52.92

35,38 187.22 112.84 18 26 |S 1182,3 -6.35 13.58

15.89 108.78 114.12 I? 42 11 925.$ -9.79 354.28

358.92 185.37 117.89 18 44 20 718.0 -7.98 $51.97

MID-COURSE EXECUTION ACCURACY ORBIT O[TEflMIRATION ACCURACY

$GT 5457.7 3GR 1195.0 863 072.2 IT 31.5 38 4.1 |9 31.1

RRT ,|191RRF ,ills RTF ._¢64 CRT ".5251 CRI %2540 tit -.7181

$66 5116.3 R29 .2841 R13 .St14 LSA 44,1 MSA 17.1 81A 2.4

561 5995,9 $62 47?.6 THA [1.53 EL[ 31.5 EL8 3,8 ALF 11Y,$8

LAUNCH DATE JUH 17 ISTI PLIGHT TIN[ 230.00 ARSIVAL DATE FEB 2 1872

HELIOCENTRIC CGNIC OI8TANCE 517.717 EARTH TO MAR8

RL 151.99 LAL -.00 LOL 285.10 VL 32.261 GAL 2.73 AZL 92.86 HCA 157.72 8MA 188.09 ECC ,19755 INC 1.1437 Vl 2t.$13

RP 224.88 LAP .43 LOP D2.SO VP 21,??9 GAP i.38 AZP 91.06 TAL 16,97 TAP 1?4,39 RCk 150.95 APt 225,25 V2 24,445

RC 221.210 OL 11.30 GP -19.15 ZAL 95,00 ZAP 58,32 (T$ 169,94 ZAE 94.[1 [T[ 182.04 ZAC 82,91 ETC 273,$6 LVI 5,gS

PLANETO¢ENTRIC CONIC

C3 10,784 VHL 3.204 DLA -.99 RAL 32?.92 RAD 6636.4 VEL 11.440 PTH 8,49 VHP 3,$08 DPA -40.?5 RAP 306.$T ECC 1.1775

LNCH AZMTM LNCN TIME L-I TINS INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TINS PO CST TIN 1NJ 2 LAT INJ 2 LONG

50,00 11 34 29 2977.01 -29.g3 89.35 180.47 126.89 12 24 2 1977,0 -[2.84 70.99

8D,DD 12 15 3 28U.96 -25.82 82.93 183.79 122,09 13 2 $2 i863,9 *[I.11 62.?8

70.QD 13 8 17 2711,87 -22,[1 72,48 186.06 116,72 13 53 39 1711,9 -9.$0 51,23

80.00 14 17 48 2404,72 -IS,41 $?,$3 i87,4| 113.15 14 59 25 1494.? -8.31 35.48

90.00 IS 39 42 2230.46 -19,40 39,3T 197.83 111.86 16 16 53 1250,S -7.86 16.29

100.00 17 D 40 I989.19 -IS.41 18,72 187.41 115.15 17 33 30 96g.2 -8.31 396.89

110.00 18 ? $4 1758.88 "22.11 1,40 186.06 118.72 18 37 12 758.7 -g.50 340.15

DIFFERENTIAL CORRECTIONS NID-CDUR[E EXECUTION ACCURACY ORDIT DETERNINAT|ON ACCURACY

TOE .3?36 TRA -.6400 TC3-9.3022 BAU 1.2258 SGT 560_.9 SGR 1231.0 $63 851.6 ST 57.5 8R 4.9 88 58.A

ROE .0297 RRA ,1424 RC3-1.8541 FAU *IT?D8 RRT .9168 RRF *9724 RTF .9257 CRT .2007 CR$ -.6858 CST -.79g3

FOE !.5277 FRA .8658 FC-14.2643 D8P g660 SGB 5737,5 R23 .2938 R13 .9309 LSA 51.3 NSA 17.5 8SA 2.1

BOE .3748 BRA ,6556 BC3 8.5024 F8P 1448 SG| 5717.2 862 482,0 THA 11.47 ELI 37.6 EL2 4.8 ALF 1.52

198g



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 17 19?1

HEblO¢ENTR|¢ CONIC

Rb 151.99 LAL ",DO

RP 225.3? LAP ,4Y

MC _25.684 Gb tt,T5

PL_NETOCENTR|C CONIC

C3 1D.645 VHL 3,293

LNCH AZMTH LHCH TIME

SO.DO 11 29 29

60.00 12 8 23

70.DD 12 59 $2

80.00 14 ? 28

90.DO IS 28 36

tOO.D0 16 SO 2D

|lO.O0 IT 59 18

PLIGHT TII_ IS|.00 ARRIVAL DATE FER 4 1172

OIITANCE |21,1|? EARTH TO MARl

LQL 26S.16 Vb 38.278 GAb |.6S AZL 89.TI HCA 1|8,7! 8NA 186,|0 ECE ,lllO? IMC 1,2912 VI ll,lll

LC_ 65.$? VP R|.?4? GAP 1.2S AZP 91,20 TAL |6,18 TAP |T4,8| mCA |S|,OO APO 225.59 VE 24,40l

GP -|8.6R ZAL 85,94 lAP ST,RE IT8 lie.|| ZAE 93,08 [T[ |8|.71 ZAC 82,|e [TC 273.42 L¥1 I, SI

DLA ,S4 RAL 328.D7 RAD 8881,5 VEb 1|.448 PTH 8,49 VHP 3,842 DPA "4|.87 RAP lOT,D| EC¢ 1,1181

L-I TIME |NJ LAT INJ LONG |NJ RT AeC INJ AZMTH |NJ TIME PO C8T TIN INJ 2 LAT INJ _ LONG

8010,71 -3|,33 9t,30 18|.32 |27,82 12 12 32 20|0.7 -|4.49 72.39

2907.22 -2?.18 89,25 184.59 |20.98 12 59 SO |907,2 -12.74 64.70

2?55.8| -23,43 ?S.21 106,82 |15,59 13 45 40 1755.9 -11,12 53.91

2644.12 -20,?0 60,49 186.12 |12.D| 14 49 $2 1944,1 -9,9| 3R,26

2282.31 -|9,68 41.63 186.55 |10.73 16 6 $8 1282.5 -g,46 19.26

2016.59 -2O.?O 2|,82 188.12 112.01 17 23 $9 1018,6 -9.91 ll9.SS

1802,62 -25.45 4.13 186.82 113.59 18 29 21 802.6 -11.12 342.53

OIFFERENTIAL CORRECTIONS

TOE .4651 TRA -.6443 TC3-8.4293 BAU 1.2525

ROE -0594 RRA .1454 RC3-I.8862 FAD .|7236

FOE 1.6257 FRA .8758 FC-13.7602 BSP 9886

6DE .4686 BRA .6605 8C3 8.6368 FSP 1411

MID-COURSE EXECUTION ACCURACY _iIT DETERNINATION ACCURACY

SOT 5720.8 8GR 1272,0 $65 950.8 8T 44.6 6R 6.7 68 41.8

RRT ,9205 RRF .9760 RTF .925| CRT .5405 CR8 -.8775 CST -.8495

968 5960.6 R23 ,3024 R|5 .9303 LSA $6.6 NSA 17.2 SSA 1.8

SO1 S840.E $82 487.6 THA 1|.65 ELl 44.7 EL2 S.6 ALF 4.70

LAUNCH DATE JUN 17 1971 FLIGHT Tll_ 254.00 ARRIVAL DATE FEB 6 1972

HELIOCENTRIC CONIC

RL 151.99 LAL -.DO

RP 225.76 LAP .SO

RC 226.55D GL 14.32

PLANETOCENTRIC CONIC

C3 10.935 VHL 3.307

LNCH AZNTH LNCH TIME

5O.OO II 23 55

6O.OO 12 O 57

TO.DO 12 5D 22

SO.DO t3 $6 S

SO.DO 15 16 24

IDO.DO 16 36 5T

110.00 17 49 48

DISTANCE 525.951 EARTH TO MAR6

LOL 265.|8 VL 82.265 GAL 2.56 AZL 99.55 HCA 159.85 9HA 196.50 [CC .19682 ZNC 1.4526 VI 29.315

L_P 65.05 UP 21.717 GAP 1.|3 AZP 91.56 TAL 15.$9 TAP |75.44 RCA 151.06 APe 225.94 V2 24.361

GP -20.84 ZAL 66.91 ZAP 57.11 ET$ |65.22 ZAE 91.99 ETE 18|.36 ZAC 81.39 ETC 275.48 Lvl 7.20

ObA 2.39 RAL 320.26 RAD 6638.5 VEL 11.447 PTH 6.50 VHP 5.5?9 DPA -42.07 RAP 307.59 ECC 1.1800

b-Z TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH |NJ TIN[ I_ COT TIN INJ 2 bAT INJ 2 LONG

3047.52 -32.86 95.4g 102.27 126,57 |2 14 42 2047.3 -16.2? ?4.04

2948.77 -28.6| 67.84 185.49 119.69 |2 SO 6 1948.8 -14.49 86.61

2805.44 -24.79 78.23 187.66 114.28 13 37 6 1803.4 -12.95 56.21

2597.64 022.05 63.87 168.91 110.68 14 39 23 1597.6 -11.62 41,$1

2338.47 -2G,99 45.22 189.$2 109.40 IS $5 23 1338,5 -11.16 22.50

2D72,11 -22.03 25.24 f88.91 110.68 17 13 29 1072.1 -II.62 2.48

|850.26 -84.79 7.15 16?.66 114.28 18 20 39 8SO.S -12.85 545.13

DIFFERENTIAL CORRECTION8

YD£ .5661 TRA -.6516 T¢5-8.5552 BAU 1.2793

ROE .0926 RRA .1481 RC3-1.93?9 FAU .16681

FOE 1.7260 FRA .8809 FC-13.2066 99P |0097

BDE .5736 BRA .6685 BE3 8.7504 FSP |371

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CONIC

RL |51.99 LAL -.DO

RP 228.13 LAP .53

RC 229.216 GL 16.03

PLANETOCENTRIC CONIC

C3 11.D89 VHL 3.326

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 5956.8 6GR |5|8.9 883 8OI.S 8T 52,6 8R 9.1 99 44.8

RRT .9254 RRF .9791 RTF .9243 CRT .7193 CR8 -.9497 CST -.6838

SOB 5985.3 R23 .3112 R13 ,9296 LSA 67,2 NSA 17.0 ISA 1.6

SO1 $964.8 SO2 494.9 THA 11.85 ELI 53.0 EL2 6. S ALF ?.20

FLIGHT TIME 236,0D ARRIVAL DATE FEB 8 1971

DISTANCE 53D.090 EARTH TO MARS

LOL 265.|8 VL $2,297 GAL 2.46 AZL 86.3? "CA 160.91 SMA 189.71 ECC .19917 INC 1.69D9 VI 29.313

LOP 86.09 VP 21.688 GAP 1.0| AZP 91.54 TAL 15.04 TAP 173.95 RCA 191.12 APO 226.29 V2 24.319

GP *21.SO ZAL 67.90 ZAP 58.60 ET8 164.2? ZAE go.g? ETE 180.99 2AC 80.52 ETC 2?3.$5 LVI 7.92

LNCH AZMTH LNCM TIME L-I TIME INJ LAT

SO.DO I! I1 SS SOlT.21 -$4.48

gO.DO II 52 38 29R4.D6 -30.10

TO.DO 12 39 40 2655.34 -2e,20

8O.O0 13 43 28 2655.95 -23.$8

gO.DO IS 2 53 2399.67 -22.32

IOO.O0 !1 26 20 2130.42 -23.38

lID.DO 17 39 14 190Z.15 -2e.eo

Ol FFERENTIAL CORRECTIONS

?DE ,8791 7RA -.JR2! TCS-1,OO?l BAD I.SO92

ROE ,tits RRA .lIDS RCS-t.IIiS FAD .16101

FOE 1.8299 ERA ,lYRe F¢-12,6088 28P 10328

BDE .69|3 IRA .t790 DC3 8,1348 ?eP 193t

DLA 4.26 RAL 328.44 RAD 6638.6 VEL |1.432 PTH 6.50 VHF 3.420 _PA -42o84 RAP 308.20 ECC 1.1820

INJ LONG INJ RT ARC INJ AZNTM INJ TINE PO CIT TIM INJ 2 LAT INJ 2 LONG

95.97 183.39 125.11 12 9 4 2087,3 -18.20 75.89

9D.?S JSI.SO lI8.1? 12 42 32 1994.1 -]8.38 69.15

81.61 lee.S0 1|2.73 13 27 23 1859,3 -14.70 59.10

67.97 I09.79 109.12 14 27 44 1655,9 -13.45 44.68

49.22 190.18 107.83 15 42 53 1399,Y "12.8T 21.08

29.04 109.79 109.12 17 1 SO |180,4 -13.45 8.05

10.53 18t,60 1|2.?3 II 10 SI 902.2 -|4.70 348.01

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

SOT 3934o5 IGR 1391.8 SO3 ?6S.O IT I|,l IR 12.0 88 47,1

RRT ,Ills RRF .9|20 RTF ._39 ¢RT *ilia CRi ",RTIO CAW ".lOll

SOB 910t,S R23 ,3195 R!3 ,9203 LIA ?9.6 NSA 16.8 IIA 1.$

SG! 6008.5 IG2 SOl,? THA 12.09 EL1 62.5 EL2 S.l ALF 1.14

LAUNCH DATE JUN IT 1971 FLI6HT TIME 288,00 ARRIVAL DATE FEB 10 II?t

HELIOCENTRIC CONIC OI8TANCE |34,116 EARTH TO M4R8

Rb IS1.$1 LAL -.00 LOL l$1.19 VL 32.309 GAL 2.40 AZL 80.|? HCA 161,97 8MA |31,it [CC .!1t74 INC 1.82tS V| 2R,$|i

RP 2RS.SS LAP .ST LOP 67oIS VP ||,690 GAP o88 AZP 91.74 TAL |4.SO TAP |76,46 RCA IS|.|I APO 226.69 V2 24.176

RE 231.890 GL 17,g0 GP -22°44 ZAL 68.93 ZAP 38,16 ET5 |63,26 ZAE 89,99 ET[ |e0,60 ZA¢ 79.$9 [TC 273.62 LVl i,T|

PLANETOCENTR|C CONIC

C3 11.2|9

LNCH A2NTH

SO*DO

60.DO

?D,OD

8D.OD

RO,GO

100.D0

1tO.DO

VHL 3.331 OLA 9.38 RAL 329.$2 RAO 9631.? V£L 11,439 PTH 6,31 VHP 3.464 OPA -43.91 RAP 308.81

LNCH TIM( L-I TIME INJ LAT |NJ LONG |NJ RT AeC |NJ AZNTH ]NJ TIME PO C8T TIN INJ 2 LAT

111D 2t 313D,98 -3R.12 99,6| |94.SS |23,36 12 2 37 2131.D °2D.2R

11 43 16 3049.95 -3|,69 94.04 167.64 ||6.3? 12 89 59 2043.6 -IB,41

12 27 51 2912,17 -2?.84 65.40 199.66 |10.91 13 16 29 1912.2 -16.6T

13 29 21 2719.98 -24.74 71.93 190,78 107,27 |4 |4 41 1719.9 -15.38

14 47 48 6461.62 -23.65 $3.$9 191.|4 |09.97 |5 26 $3 |486.8 *!4.g0

16 12 13 R194.39 -24,74 83.30 190.70 |D?.27 16 49 47 ||94,4 "19,38

17 2? 24 |959.99 -27.14 |4,32 189,66 110.91 |9 0 3 959.0 -16.67

OIFF[RENTIAL CCRR[CTIONR M|O-COUR6E EXECUTION ACCURACY

TOE .7953 TRA -.6839 TC3-9.6817 9AU |.3392 9GT 6QgO,l $GR |432.2 863 ?64.5

ROE .1151 RRA .1468RC3-2.06|1 FAU ,IS702 RRT ,9311 RRF .9848 RTF ,9261

FDE 1.8851 FRA .8323 F¢-12,1092 B9P 10417 6GB 6256.2 R23 .3192 R13 .g320

BO£ 08t25 eRA ,7D14 BC3 8,9230 FSP 1245 IG] 6235.4 $82 510.1 ?HA 12,44

[CC 1,1141

INJ 2 LONG

77.96

71.77

62.31

45.44

3D,06

9,81

651.25

_RBIT DETERM|NAT|ON ACCURACY

ST 70,8 SR 14.8 86 48.8

CRT ,8716 CR8 -,9895 CST -.9256

LIA 95,? N8A 16.4 $8A 1.2

EL| ?2,D EL2 7.1 4LF 1D.4D

|9go



. JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE JUN 17 1971

HELIOCENTRIC CONIC

RL 161.99 LAL ".00

RF 226.94 LAP ,60

RC 234,S45 GL 19.66

PLANETOCENTRIC CONIC

C3 11,446 VHL 3.393

LHCH AZNTH LNCN TIME

50.00 11 2 15

60.00 11 32 39

10.00 12 14 56

80.00 13 13 25

90.00 14 30 41

100.00 15 56 16

110.00 17 14 1

FLISNT TIME Z4D.OO A6RIVAL DATE FEB 12 16;2

LOL lt|.ll VL 3t.31l 6AL

LQP il.8O VP 61.631 GAP .76 AZP 91.96 TAL 13.9| TAP 176.61 RCA 131.64 APO 261.06

6P -13.48 ZAL 69,98 ZAP 3S,81ETS 166.17 ZAE 09,06 [TE liO.IO ZAC TO,SO EYC 6?3.71

DLA 8,66 RAL 368,SS RAD li36,i V[L 1|.469 PTH I,S| VHP 3.616 OPA -44.60 RAP 3O9.ii

L-I TIN[ INJ LAT INJ LONG INJ RT A6C INJ AZHTN ]NJ TIN[ PO CST TIN INJ 2 LAT

3179.13 -3T.86 106.07 183.97 161.28 11 95 14 2116,1 -22.94

30N,27 -33.24 97,79 198.97 114.23 12 24 17 2098.3 "20.59

2974.90 "29.09 89,10 190.88 108,74 13 4 9 1974.9 "18.79

6790.66 -66.08 76.76 191.91 105,08 13 59 95 1790.6 -17.44

2541.26 -24.96 98.75 192.23 103.76 15 13 3 1541.2 -18.93

2265.09 "26,08 38,13 191.91 105.08 16 34 1 1265.1 "17.44

2021.72 -29.09 18.62 190.88 108,74 17 47 43 1021.7 -18.79

DISTANCE 636o664 EARTH TO NASI

E.32 AZL 61.93 HCA 163.06 SNA |6|,13 ECC .60033 INC 6.OilT VI II,)li

VE 64.654

LVI 6.58

[CC

IMJ

DIFFERENT IAL CORRECTIONS

TOE .9391 TRA ".7049 TC3-8,6799 8AU 1.3666

ROE .2143 RRA ,1496 RC3-E,I040 FAU .13069

FOE 1.9979 FRA .8279 FC-11,3678 86P 10658

80E .9633 BRA .7205 BC3 6.9309 FSP 1216

LAUNCH DATE JUN 17 1971

$,!66A

6 LONG

10,31

?4,75

65.95

52.89

54.59

14.05

554.8?

HELIOCENTRIC CONIC

RL 151.99 LAL -.00 LOL 265.18 VL 36.333 GAL

RP 22?.33 LAP .63 LOP 69.26 VP 21.603 GAP

RC 237.203 GL 22.21GP -24.63 ZAL 71.07 ZAP

PLANETOCENTRIC CONIC

C3 11.734 VHL 3.425 DLA 10.91RAL 328.45 RAD 6638.9 TEL II.481PTH 6.53 VHP 3.569 DPA -45.63 RAP 310.54 [CC 1.1931

INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

105.88 187.64 116.?5 11 46 44 2252.4 -24.99 83.00

102.12 190,50 111.67 12 13 9 2158,6 -22.94 78.15

94.63 192.27 106.14 12 50 3 2044.6 -21.04 70.10

82.27 193.18 102.45 13 43 1 1869.6 -19.61 57.54

64.53 193.46 101.11 14 54 93 1624.5 -19.07 39.?6

43.64 195.18 102.45 16 17 ? 1344.1 -19.61 18.91

23.55 192.2? 106.14 17 33 37 1091.4 -21.04 359.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6308.4 SGR 1556.1 SG5 705.8 ST 94.6 8R 23.1 99 54.9

RRT .9346 RRF .9885 RTF ,g219 CRT .9340 Cfl8 -.9981 CST -.9502

568 6497.5 R23 ,3389 R13 ,9286 LSA 110.6 HSA 16.2 9SA .6

661 6475.1 $62 539.1 THA 13.07 ELI 97.1 EL2 8.0 ALF 12.94

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 ID 52 51 3252.39 -36.69

60.00 11 20 51 3158.?9 -34.65

70.00 11 59 19 3044,6t -30.52

80.00 12 55 11 2869.58 -27.36

90.00 14 11 8 2624.46 -26.1?

100.00 15 38 3 2544.05 -27.36

110.OO 16 55 45 2091.43 -30.52

DIFFERENT ] AL CCRRECTIOND

TOE 1.1042 TMA ".7271 TC5-8.6170 BAU 1.3926

ROE .2712 RRA .1509 RC3-2.1401 FAU ,14312

FOE 2.1102 FRA .8157 FC-10.5595 BSP 10956

DOE 1.1371 6RA .7426 BC3 6.8788 FSP 117S

LAUNCH DATE JUN 17 1971

MID-COURSE EXECUTION ACCURACY ONSET DETERMINATION ACCURACY

6GT 6203.1 6GR 1491.6 363 736.3 ST 82.0 8R 18.7 86 S1.9

RRT .9329 RRF .9868 RTF .9240 CRT .9092 CR6 -.9655 CST -.9394

6GB 6379,8 R23 ,3294 R13 .9303 LSA 97.5 NSA 16.3 86A 1,0

561 6358.2 SG2 523.8 THA 12.73 ELI 83.8 EL2 7.6 ALF 11.?9

FLIGHT TIlE 242.00 ARRIVAL DATE FEB 14 1976

DISTANCE 542,357 EARTH TO MARS

2,23 AZL 87,70 HCA 164.07 SMA 189.34 ECC .20093 INC 2.2967 Vl 29.313

,63 AZP 92.61 TAL 13.41 TAP 177.47 RCA 151.30 APO 627.38 V6 24.165

55.54 ETS 161.01 ZAE 80.16 ETE 179.76 ZAC ?7.33 ETC 273.81 LVl 10.65

FLIGHT TIME 244.00 ARRIVAL DATE FEE 16 1972

HELIOCENTRIC CONIC DISTANCE 546.444 EARTH TO MAR3

RL 151.99 LAL -.DO LOL 265.16 VL 32,346 GAL 2.15 AZL 87.42 HCA 165.11 8NA 189.35 ECC .20154 INC 2.57?1 Vl 29.313

RP 227.72 LAP .66 LOP 70.50 VP 21.575 GAP .51 AZP 92.49 TAL 12.66 TAP 177.9T RCA 151.35 APO 227.75 V2 24.153

RC 239.859 GL 24.69 GP -26.91 ZAL 72.20 ZAP 55.39 [TS 159.76 ZAE 87.31 ETE 179,30 ZAC 76.02 ETC 273.92 LVI 11.63

PLANETOCENTRIC CONIC

C3 12.110 VHL 3.480 DLA 13.50 RAL 328.25 RAD 6639.1 TEL 11.497 PTH 8,35 VHP 3,631DPA -46.76 RAP 311.54 ECC !.1993

LNCH AZMTH LNCN TIN[ L-I TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT ]NJ 2 LONG

50.00 ID 41 59 5291.65 -41.54 110.56 189.64 !15.68 tl 36 50 2291.6 -27.84 06.14

6D.OO 11 6 31 3628.29 -36.43 107,15 192,31 106.57 12 0 18 6226.3 -23.46 82.06

70.00 11 41 41 5162.50 -31,86 100,33 193,87 103.02 12 33 44 2122.8 -23.42 74.92

80.00 12 34 6 2956,80 -28.31 68.65 194.64 99,28 13 23 21 1938.8 -21.66 63.20

90.00 13 46 22 2718.89 -27.24 71.64 194.83 97,92 14 33 41 1?18.9 -21.29 45.89

SOD.DO 15 16 54 2433.21 -28,51 _0.02 Ig4,64 99.28 15 5? 2? 1433.3 -21,65 24.56

110.00 18 41 6 2169,66 -31,86 25.24 193.87 103.02 11 11 1? 1169.6 -23.42 3.83

DIFFERENTIAL C(3RRECTION8 HID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

TDE 1.2650 TRA-,?8D3 TC3-8.5116 BAU 1,4662 5GT 6421,t SGR II30,S 863 873,4 ST 105.0 6R 25.9 $8 51.6

ROE .3360 RRA .1306 RC3-2.1131FAU .13501 RRT .1563 flRF ,9896 RTF ._,97 CRT ,9502 CRI -.9993 Cll -.BSIU

FOE 2.E114 FRA ,7910 FC3-9,1132 |SP 11161 662 8624,9 R23 ,3479 R13 ,9269 L|A I24,5 NSA 16.2 86A ,7

DOE 1.3290 6RA .7750 6C3 8,7843 FSP 1126 6G1 6601,4 $66 337,2 TNA 13.AT ELl 111.2 EL2 8.5 ALF 13.93

LAUNCH DATE JUN 11 1971 FLI;HT TIME 246.00 ARRIVAL OAT[ FEB 16 19Y|

HELIOCEMTRIC CONIC

RL 151.99 LAL -.00 LOL 66§,19 VL

8P 228.10 LAP .69 LOP 71.35 VP

RE 242.511 6L 6?.46 GP -27,35 ZAL

PLANETOCENTRIC CONIC

CS 12.603 VHL 3.550

LNCH AZNTN LNCH TIN6

50,DO 10 26 1?

60.00 10 50 13

?0.00 11 21 2

80.00 12 D 59

90.00 13 61 14

100,00 14 $1 $|

110.00 16 20 28

DIFFERENTIAL CO_RSCTION$

TOE !.4982 TRA -.1021 TC3-8.3673 DAU L4908

RDE .4134 IRA .1483 RC3-2.1666 FAU .16794

FD[ _.3122 FRA .7660 FC5-8,7886 BSP 11420

BDE 1.5623 ERA .8167 BC3 8,6111 FSP 10T?

DISTANCE 530.528

36.398 GAL 6,06 AZL 87.10 HCA 166.13 6HA

61.54T GAP ,39 AZP g6,81 TAL i2.31 TAP

13.36 ZAP 53.36 [T6 IS8,46 ZAE 86.31 ET[

EARTH TO MAR8

169.T| [CC .20216 INC 6.8980 VI 26,313

1?6.47 RCA 151.4D APO 628,13 V2 24.112

l?e.eo ZAC ?4,56 ETC 2?4,DS LVl 12.85

DLA 16.36 RAL 367.91 RAO 6839.4 VEL 11.519 PTH 6.9T VHP 3.704 DPA -40,02 RAP 312.66 ECC 1.2014

L-| TIRE ]NJ LAT INJ LONG INJ RT A3C INJ AZNTH ]NJ TIRE PO C$T TIN INJ 2 LAT |NJ 2 LONG

335?.96 -43,36 1t5,68 1g2,06 111.69 11 25 19 2356.0 -30.Sl 59.86

3502,23 -3?.92 113.04 194,44 104.82 tl 45 IS 2302.2 -25.15 86.69

5211.52 -33.02 106,98 lgS.72 69.23 12 14 34 6211,S -25,91 80,60

3061,25 -29.40 96,13 1g6.26 95.43 13 0 0 2061.2 -24.20 69.92

2828,0? -28,01 79.13 196.39 g4,04 14 8 26 1828,1 -23.54 53.00

2533.72 -69.40 57.50 196.26 gs.45 IS 34 T 1535.T -24.20 31,28

2298,34 -33,06 33.90 199.72 99.63 16 38 7 1656.3 -65.91 9.66

NID-COUR3E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 652?,5 $GR 1712.0 9G3 83?.? 8T t22.? 6R 33.? 96 60,1

RRT .0377 RRF ,gg09 RTF .9176 CRT ,9619 CR8 -.9998 CST -,9642

$GD 6746.3 R23 ,3570 R13 .9260 LSA 139.S NSA 16.1 55A ,6

661 6723.5 SG2 577.3 THA 13,92 ELI 127.0 EL2 8,9 ALF 14.83

1901



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCH DATE Jt_ 17 197| FLIGHT TIM( 248.08 ARIlVAL |ATE fED ID lift

HELIQCENTRIC CCNXC DI8TANCE §$4,602 EARTH TO NAil

RL 181o9D LAb ".OD LOL 2$5.18 YL 52.3?0 GAL 1.88 AZL 86,73 HCA IG?.19 9NA I88.9| ECC .20|80 INC 3.Z684 VI ll,$11

RP 828.4D LAP ,?E LOP 72,39 VP 21,$19 GAP ,2G AZP 93.18 TAL l|.T_ TAP |78,9G RCA 151.45 APO 2El,SO ¥2 24,O?!

K( _45.157 GL 3D,44 GP -28.DE ZAL T4oST ZAP 58°47 ET$ ISG.g9 ZAE 85.71 ETE 178,28 ZAC 72.93 ETC 2?4.19 LV! 14.22

_ * _rOCENTR|C CONIC

_ 13.253 VHL 3.840 DLA 18.38 RAL 327,41RAD 8839.? VEL 11,54G PTH 6,S9 VHP 3,789 DPA -49,43 RAP 314,00

:J¢_i AZNTH LNCH TIRE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIN INJ E LAT

50.OQ 10 14 20 3438.74 -4S.D? 122.06 195,00 |07.22 11 It 32 2432.? -33.59

SO.D0 10 30 S7 3388.4? -38.18 120.01 196.94 100.24 11 2? 25 2388.5 -38.98

7O.O0 10 56 20 3313.72 -33.8? 114.83 197.80 94.68 11 51 34 2313.? -28.d5

90.00 21 30 27 3181.72 -29.85 105.05 198.03 90.78 12 31 28 2181.7 -28.46

98.00 12 47 44 2858.04 -28.27 88.82 1g8.03 89.30 13 3? 2 1958.0 -25.71

100.00 14 21 19 2656.20 "28.83 66.42 198.03 DO.?D 15 5 35 1656.2 -28.49

ZlO.O0 15 55 4? 2360.54 -53.87 43.75 197.80 g4.88 16 35 ? 1368.5 -28.45

(CO

INJ

1.2281

2 LONG

94.33

92.28

87.48

78.13

81.90

39.50

18.38

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

,OE 1,7345 TRA -,8605 TC3-8.O?B8 8AU 1.4838 8GT 8641.7 $GR 1807.1SG3 599.8 8T 138.5 88 40.0 IS 82.1

+_[ .5046 RRA .1409 RC3-2.2056 FAU .llgg8 RRT .9396 RRF .9816 RTF .8151 CRT .9702 CRb -.9999 CST -.9690

FOE 2.3990 FRA .7018 FC3-7.8376 887 11837 8GB 6883.2 R23 .3643 R13 ,9235 LIA 158.1NGA 16.11SA .5

BOB 1.8065 ERA .8720 BC3 8.3745 FSP 1014 801 6857.1 8G2 598,9 THA 14.45 ELI 143.8 EL2 9.3 ALF 15.71

L.A(_NCH DATE JUN 17 1971 FLIGHT TIH£ 250,00 ARRIVAL DATE FEB 22 1978

HELIOCENTRIC CONIC DISTANCE 558.871 EARTH TO MAR8

RL 151.99 LAL ".00 LOL 285.18 VL 32.382 GAL 1.89 AZL 86.30 HCA 168.22 8HA 190.19 (CC .E0345 INC 5.7011 Vt 28.313

RP 220.88 LAP .76 LCP 73.42 VP 21.492 GAP .14 AZP 93.62 TAL 11.22 TAP 179.45 RCA 151.50 APO 228.88 V2 24.030

RC 24?.?96 GL 33,79 GP -30.77 ZAL 75.82 ZAP 55,76 ITS 155.46 ZAE 85.13 ETE 177.72 ZAC 71.88 ETC 274.35 LVI 15.76

PLANETO(ENTRIC CONIC

C3 14.119 VHL 3.757 DLA 22.74 RAL 326.69 RAD 6640.1 VEL 11.584 PTH 6.63 VHP 3.890 DPA -51,01

LNCH AZNTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT A$C [NJ AZNTH |NJ TIME PO CIT TIN

5D.OQ 9 56 29 3517.77 -46.50 129.75 198.57 101.45 10 55 6 2517.8

SO.D0 10 7 46 3487.71 -40.07 128,30 199.83 94.69 1! 5 55 2487.7

70.00 10 25 57 3434.13 -34.14 124.21 200.07 89.14 11 23 11 2434.1

80.00 10 59 23 3329.28 -29.48 115.99 199.79 85.05 11 54 52 2329.3

gO.DO 12 3 46 3121.41 "27.58 100.50 199.57 83.40 12 55 47 2121.4

100.00 13 42 15 2803.76 -29.48 77.38 188.79 85.05 14 28 58 1803.D

11o.00 15 25 23 2480.93 -34.14 53.13 200.07 89.14 16 6 44 1468.9

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

RAP 315.56 ECC 1.2324

INJ 2 LAT INJ 2 LONG

-36.85 99.83

-33.85 99.08

-30.93 95.98

-28.54 88.61

-27.54 73.49

-28.54 49.98

-30.93 24.87

ONBIT DETERMINATION ACCURACY

TOE 2.0096 TRA -.9345 TC3-7.7388 8AU 1.5194 GET 0752.6 3GR 1912.1 803 557.2 ST 155.2 3R 47.2 13 93.7

ROE .6162 RRA .1291 RC3"2.1974 FAU .lltl2 RRT ,9411 RRF .9918 RTF .9117 CRT .9763 CRS -.9998 CST -.9726

FDE 2.4748 FRA .8419 FC3-6,8138 BSP 11850 3GB 7018.1 R23 ,3736 813 .9218 LEA 173.5 HSA 18.1 IGA .4

BD£ 2,1020 8RA ,9435 BC3 8.0441 FIP 946 3Gl 6890.3 3G2 824.5 THA 15.04 ELI 161.9 EL2 8.8 ALF 16.58

LAUNCH DATE JUN 17 1971 FLIGHT TIM( 252.00 ARRIVAL DATE FEB 24 2972

HELIOCENTRIC CONIC

RL 151.99 LAL -.OD

RP 228.27 LAP .71

NC 250.428 GL 37.48

PLANETOCEN?RIC CONIC

C3 15.291VHL 3.919

LNCH AZHTH LNCH TIHE

50.00 9 34 49

SO.DO 9 39 9

YO.OO 9 46 45

tO.DO lO 4 O

90.00 10 55 45

100.00 12 41 52

110.00 14 48 12

LOL 265.18 VL 32.394 GAL 169.25 8HA

LOP 74.45 VP 21.464 GAP 10.68 TAP

GP -32.02 ZAL 77,11 ZAP 64.57 ETE

DLA 29.38 RAL 325.70 RAD 6640,7 VEL 11.634 PTH 6.97 VflP 4,013 OPA -52.70

L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZHTH INJ TIME PO CST TIN

3D15.43 -47,42 138.08 202.80 94.38 lO 35 5 2813,4

3603.90 -49.20 138.17 203.01 88.0D 10 38 13 2803.8

3581.47 -33.40 135.64 202.29 82.43 10 48 27 2581.5

3527,34 -27.45 130.34 201.99 77,78 11 2 47 2527.3

3360.14 -24.56 117.30 299.32 75.53 11 51 45 2369.1

3001.01 -27.45 9|.71 2DI,og 77.78 15 36 54 2001.8

2620,29 "33.49 14,58 202.29 82.43 15 39 0 1628.3

DISTANCE 5D2,740 EARTH TO MARS

1,80 AZL 85,7D HCA 180,40 ECC ,20411 INC 4,1140 VI 29,313

.02 AZP 94,14 TAL 179,93 RCA 151.54 APO 229.27 V2 23.990

59.26 ITS 153.69 ZAE 177.12 ZAC 89.00 (TC 274.55 LVI 17.51

RAP 317.41ECC 1.2516

INJ 2 LAT INJ 2 LOHG

-40.20 106.77

-36.65 107,t9

-33.05 106.90

-29.82 I83.17

-26.22 90.88

-29.82 64.53

-33.05 35.02

DIFFERENT IAL C(:RRECTIONI

YD[ 2.3315 TI4-1oD3II TC3"?.293G 8kU 1o535|

IDE .YS37 IRA .11DI RC3-2.IITt FAU ,IDtII

FD[ I.SlgD FRA o9137 PC3-5.7525 DIP 12084

8DE 2.4502 IRA I,D3?D DC3 ?.6106 FSP 818

HID-CCvN$E EXECUTION AccuRAcY ORBIT DETERNINATION ACCURACY

86T 8089.6 lEE 2030.1 SG5 593.9 IT 172,g JR 55.3 ll 14.S

IRT ,1430 RRF .9118 RTF ,_JI3 CflT .9801 CNI ".9lll CII -.Illl

398 7154.9 R23 ,3822 RI3 ,9189 LIA 192.D HSA 16.0 88A .4

lOS 7125.2 3G2 150,1 THA 15,73 ELI 181.2 EL2 10.3 ALF 17.41

20 1972LAURCH DATE JUN IT 1871 FLIGHT TIME 254.00 ARRIVAL DATE FED

N2L|(XENTRIC CONIC

RL 151.18 LkL ".DD

RP 1|1.85 LAP .82

RC 253.033 GL 41.57

PLANETOC[NTRIC CONIC

C3 11.909 VHL 4.118

LNCH AZNTH LNCH TIME

50.00 9 7 59

80.00 D E 27

7D,OO 8 50 33

T8.51 7 46 51

70.51 ? 42 38

71.51 ? 4Q 58

110.00 13 50 20

DIITANCE 518,701 EARTH TO HAIl

LOL tel°tO VL 3t.401 GAL 1,72 AZL IS.IT HCA 178.27 IRA tOO,it |CC .20471 INC 4.8317 VI 28.313

LOP ?5.48 VP 81.437 GAP ".11 AZP 94,?G TAL ID.14 TAP 180.41 RCA Ill,SO APO 229.85 V2 23.949

GP "35,14 ZAL ?8.44 ZAP 57,01 ET8 152.|9 ZAE 84,13 ETE ITS,SO ZAC 8D,64 ETC 274.?9 LV! iS.SO

DLA 30,35 RAL 324.36 RAO 1841,4 VEL 11,?02 PTfl G,74 VHP 4,|D? DPA -54.78 RAP 319,87 [CC !.2783

L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO C8T TIN [NJ 2 LAT INJ 2 LONG

3729.08 -4?.44 140,g? 20?,52 85.84 |0 10 8 2729.1 -43.46 It$.72

3743°84 -3D,27 142,82 200.14 80,08 10 4 Sl 2743,G *39,05 118,78

37?9.01 -30,D7 150,2D 203,?5 74,19 g 53 31 2??6.D -34.15 121.11

3879o43 -IG,74 |G0,88 188,97 85,68 8 53 1? 29?9.4 -27,13 131.30

38?9.43 -ID,74 IG0.81 I88,87 85.89 8 53 l? 2878,4 -27.13 138,30

39?9.43 -ID,74 I00,68 lg8,g7 65.68 8 53 I? 2971,4 -27.13 136.30

2824.82 -30,6? ?9,20 203.75 74.19 14 3? 24 1824.8 -34.15 51,03

DIFFERENT l AL CCRRECTION8

TDE 2.7125 TRA-I.1342 TC3-8,7387 GAU 1.5958

RDE .9284 RRA ,0803 RC3-2.1032 FAU .09081

FDE 2.55?5 FRA .4?80 FC3-4,6548 BIP 12309

BOE Z.8870 BRA 1.1970 BC3 ?,osg3 FSP 784

NID-COUR3E EXECUTION ACCURACY ORBIT D[TERNINAT[ON ACC_ACY

3GT 8962.1 $GR 2113,8 $03 458,8 3T 191.2 88 94.8 95 14.3

RRT ,9448 RRF .9g08 RTF .g032 CRT .g844 CR3 -.ggg4 CIT -.6771

808 ?290.6 823 .3934 813 ,8145 LGA 211.3 NIA 16,0 SEA .3

3G1 ?298.8 362 G?g,8 TNA 16.51 ELI 201,6 EL2 10.8 ALF 18.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCM DATE JUN I7 IRTI

NELIOCENTilC C_ilC

RL 191o89 LAL -,00

RP 230.04 LAP .64

RC 653.671 GL 46.09

PLANETOC[NTRIC CONIC

C3 19.202 YNL 4.382

LNCH AZHTM LNCH TINE

5D.00 5 33 40

60.00 8 11 31

89.11 6 37 28

69.11 6 3? 28

69.11 6 3? 28

6g,ll 6 37 28

6g.11 6 37 28

FLIGHT TIME |56.00 ARRIYAL |ATE FEI tl II?l

DISTANCE 970,840 EARTH TO M4N8

L_ llloil VL St,ill 6AL l.lS AZL 84.41 N¢A |71,20 IRA 100,1) ECC ,lOl4i IN¢ 1.5603 Yl ll,lll

LOP 76,i1 VP 21,451 GAP -,53 kip 93,53 TAL 6060 TAP IlO.lO RCA Ill,iS APO 230.04 V2 23,906

GP -37o76 ZAL 79,61 ZAP M,06 ET6 150.49 ZAE 83,8S IT[ 175,88 ZAC 63,95 [TC 2TS,Ot LVI 21.Yl

DLA 34.64 RAL 322,56 NAB |942,3 V[L 11.T99 PTH 6.82 VHP 4.30_ OPA "58.96 RAP 322.46 ECC 1.3160

L-I TIME INJ LAT INJ LONG INJ 2T ASC INJ AZMTH INJ TINE PO CIT TIM INJ 2 LAT IMa 2 LOalG

3863,91 -4R.02 162,6Q 212.17 76.2T 9 38 4 2063,9 -46.20 12Y.53

3922.25 -36.21 164.06 208,34 70.04 9 17 13 2922.3 "40.29 133.13

4203.11 "20.23 178.55 200.35 61.2T ? 4T 31 3203.1 -30.27 154.40

4203,11 -20.23 178.55 200.35 61.27 7 47 31 3203.1 -30.27 154.40

4203.11 -20.23 IT8.55 200.35 61.27 7 47 31 3203.1 -30.27 154.40

4203.11 -20.23 1T8.55 200,35 61.27 ? 4? 31 3203,1 -30.27 134.40

4203.11 -20.23 178.55 200.33 61.27 7 47 31 3203.1 -30.2? 154.40

DIFFERENTIAL CCRRECTION8

TD£ 3.1690 TRA-1.3132 TC3-6.0656 BAU 1.6399

RDE 1.1348 RRA .0331 RC3-2.0032 FAU ,07g11

FDE 2,3420 FRA .3813 FC3-3.3669 85P 12600

BDE 3.3728 ERA 1.3136 Be3 6.3879 FSP 691

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION 4CCURACY

$GT 7055.7 SGR 2316,2 SG3 397oT 6T 209.? 88 ?S.S $8 62.6

RRT ,9472 RRF .9565 RTF .5966 CRT .9672 CRS -.9990 C$T -.8791

$GB 7426.1 R23 .4064 R13 .9095 LRA 231.0 MSA 16.0 884 .2

6G1 7392.2 SG2 708.g THA IT.44 ELI 222.6 EL2 11.4 ALF 19.63

LAUNCH DATE JUN 17 1971 FLIGHT TIME 258.00 ARRIVAL DATE N4R 1 Ig?Z

HELIOCENTRIC CO_IC DISTANCE 574.881 EARTH TO MARS

RL 151,99 LAL -.00 LOL 265.18 VL 32.430 GAL 1.35 AZL 85.46 MCA 172.31 6HA 191.05 ECC .20616 IN(: 8.5443 Vl 29.313

RP 230.42 LAP .87 LOP 77.53 VP 21.384 GAP -.36 AZP 96,49 TAL 9.07 TAP 181.37 RCA 151.66 APO 230.44 V2 23.868

RC 258.281 GL 31.07 GP -40.7g ZAL 81.19 ZAP 59.49 ET8 148.84 ZAE 83.75 ETE 173.30 ZAC 80.89 ETC 275.47 LVI 24.32

PLANETOCENTRIC CONIC

C3 22.562 VHL 4.730

LNCH AZNTH LNCH TIME

30.00 ? 47 30

6D.OD 6 42 34

61.57 3 48 1

61.57 3 48 1

61.57 3 48 !

61.57 5 48 1

61.37 3 48 1

DLA 39.24 RAL 320.13 RAD 6644.0 VEL 11.939 PTH 6.94 VHP 4.622 OPA -59.39 RAP 326.10 ECC 1.3713

L-] TIME ]NJ LAT ]NJ LONG INJ RT ASC ]NJ AZMTH |NJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

4029.37 "42.34 176,84 215.46 65.87 8 54 39 3029.4 -47.37 143.23

4203.20 -28.15 183.45 206.60 59.88 7 52 57 3203.2 -37.92 137.10

4338.96 -21.18 191.77 201.82 56.16 7 0 40 3359.0 -33.16 168,24

4338.g6 -21.18 1gl.77 201.82 56,16 7 0 40 3359.0 -33.16 188.24

4358.96 -21.18 191.77 201.82 56.16 7 0 40 3359.0 -33.16 168.24

4358.96 -21.18 191.77 201.82 56.16 ? 0 40 3339.0 "33,16 168.24

4358.96 -21.18 191.77 201.82 56.16 ? 0 40 3359.0 -33.16 188.24

DIFFERENTIAL CCRRECTIC4q8

TOE 3.T020 TRA-1_53?2 TC3-5.3120 BAU 1.6988

ROE 1.4513 RRA -.0439 RC3-1.8714 FAU .06635

FDE 2.4551 FRA .2736 FCS-2.3461 BSP 12758

BDE 3.9763 BRA 1.5379 BC3 5.6321 FSP 373

LAUNCH DATE JUN 17 1971

HELIOCENTRIC CCIM]C

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7151.2 SGR 2496.1 SG3 332.4 6T 226.3 6R 87.6 88 39.2

RRT .9301 RRF .9844 RTF .88?2 CRT .9892 CR8 -.9984 CAT -.9?gs

SG8 7574.3 R23 .4245 813 .9016 LSA 249.2 MSA 16.0 SSA .2

SG1 7538.2 $02 738,3 THA 18.53 ELI 242.3 EL2 12.0 ALF 21.00

FLIGHT TIME 260.00 ARRIVAL DATE MAR 3 1972

DISTANCE 578.912 EARTH TO MARS

RL 151.99 LAL -.00

RP 230.80 LAP .90

RC 260.8B3 GL 38.53

PLANETOCENTRIC CONIC

C3 27.699 VHL 3.263

LNCH AZMTH LNCH TIHE

5O.OO 8 37 39

54.59 5 4 43

54.58 3 4 43

34.58 3 4 45

54.58 3 4 45

54.$8 5 4 45

54.58 3 4 43

LOL 265.18 VL 32.443 GAL 1.46 AZL 82.22 MCA 173.32 SNA 191.27 ECC .20687 INC ?.7808

LOP 78.55 YP 21,338 GAP -.48 AZP 97.73 TAL 8.54 TAP 181.85 RCA 151.70 APO 230.83

GP -44.19 ZAL 82.59 ZAP 61.35 [TS 147.34 ZAE 83.92 ETE 174,85 ZAC 57.41 ET¢ 275.99

DLA 44.14 RAL 316.81 RAO $646.1 YEL 12.151 PTH 7.12 VHP 4.975 OPA -62.00 RAP 330.91

L-I TIME INJ LAT INJ LONG ]NJ RT A6C INJ AZMTH INJ TIME PO C3T TIN INJ 2 LAT

4250.97 -34.87 192.74 214,78 55.31 7 48 30 3231.0 -4S.SS

4492.|2 -21.27 203.41 203.17 50.36 6 19 37 3492,1 -35.45

4492.12 *21.27 203.41 203.17 50.36 6 lg 37 3492.1 -35.45

4492.12 -21.27 203,41 203.17 50.36 6 19 37 34g2.1 -35.45

4492o12 -21.27 203.41 203.17 50.36 6 19 37 3492.1 -35.43

4492.12 -21.27 _3.41 203.17 50.36 S 19 37 3492.1 -35.43

4492.12 -21.27 203,41 203.17 50.36 6 19 37 3492.1 -35.43

Vl 29.313

V2 23.829

LVi 27.19

ECC 1.4559

INJ 2 LONG

164 !?

ISI 11

101 II

101 1|

181 11

101 11

1St 11

DIFFERENTIAL CCRRECTION8 RIO-COURSE EXECUTION ACCURACY ORBIT D[TERMINAT]OM ACCURACY

TOE 4,3410 TR4-1.8378 TC$-4.4724 |AU |.7720 SGT 7229.6 $GR 2712.9 303 261.0 ST 240.1SR 101.2 8i 53.1

ROE 1.8362 RRA -,1743 RC3-1.7012 FAU .05223 RRT .V543 RRF .9764 RTF ._,21 CRT .9900 CRi -,9975 (S! -,1707

FOE 2.2700 FflA .1703 FC3-1.6324 lip 12930 SGR 7721.9 R23 .4507 813 .8089 L8A 265.4 M8A 15.9 ASA ,2

80[ 4.7212 ERA 1.8460 6C3 4,7851F8P 453 SGI 7684.1 302 762.S THA IS.St ELI 260.2 EL2 12.6 ALF 22.72

LAUNCH OATS JUN 17 19?1 FLIGHT TIME 252,00 ARRIVAL DATE NAN 5 1972

HELIOCENTRIC CONIC DISTANCE 582.931 EARTH TO MARS

RL 151.99 LAL -.00 L04. 265.18 VL 32.45i GAL 1.38 AZL 80.55 HCA 174.32 8MA lit.4i [CC ,20759 INC 9.4461 vI 29.315

RP 231.18 LAP .95 LOP 79.5? VP 21.332 GAP -.61 kip 99.40 TAL 8.01 TAP 102,33 RCA 151.73 APO 231.23 V2 23.789

RC 263.4?8 GL 82.56 GP -48.01ZAL 83.96 ZAP 63.?4 [TS 146.22 ZA£ 84,43 £TE 174.65 ZAC 53.49 ETC 276,73 LVl 30.36

PLANETOCENTRIC CONIC

C3 36.010 VML 6.00! DLA 49.25 RAL 312.|7 RAD 6649.3 VEL 12.486 PTH 7.SO VHP 5.475 OPA -84,67 RAP 337,47 ECC 1.5928

LNCM AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

41.84 4 22 9 4619.08 -20.03 214.25 203.86 44.02 S 39 6 3619,! -36.60 194.03

4?.84 4 22 g 4619.08 -20,05 214,25 203,86 44.02 3 39 6 36IS.! -35,60 154.05

4T,84 4 22 9 4619.08 -20.05 214,25 205,86 44.02 5 3g 8 $619.1 -36.60 194.03

4?.84 4 22 g 4619.08 -20.05 214.23 203.86 44,02 5 39 8 3619.1 -36.60 194,05

4?,84 4 22 9 4619.08 -20.05 214.23 203,86 44.02 5 39 8 3619.1 -36.60 194.05

47,84 4 22 g 4619,08 -20.05 214,25 203,86 44,02 5 35 8 3619,1 -36,60 I94,03

4?,84 4 22 g 4619,08 "20.05 214.25 203,86 44.02 3 39 8 3619.1 "36,80 194,05

DIFFERENTIAL CORRECTION6 MID-COURSE EXECUTION ACCURACY ORO]T OET[RN/NATION ACCURACY

TD[ S.0871 TRA-2.2707 TC3-3.6028 BAU 1.9792 $GT 728g,3 6DR 2988,9 SG3 184.? 6T 247,1 68 116,0 85 43,8

RD[ 2.4218 RRA ".3961 RC3-1,5024 FAU .03665 RRT .9596 RRF .9573 RTF .6411 ¢RT .9918 CR$ "*g954 CST -.g749

FDE 1.9410 FRA .0890 FC3 -.8812 88P 12901 SG8 7878.3 R23 ,5001 RI3 .86_6 LSA 2?8.0 M$A 18.0 SSA .t

BD[ $.0182 BRA 2,3050 DC3 3.9035 FSP 357 SG1 7839.4 SG2 781.6 THA 21,T1 ELI 272.6 EL2 13.4 ALF 25.03
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ,

LAUMCN DATE JUk 18 tG?l

HELIOCEHiR i{ CONIC

RL 152.00 LAL ",80

RP 206.68 LAP "!,78

R¢ 62.398 GL -tO,St

PLANETOCENTRIC CONIC

C3 39,$83 VNL D,2Tt

LNCH AZMTH LNCH TIME

80.00 12 53 9

60.00 14 a 30

70.00 15 40 88

SO.DO t? 36 S

90.00 19 23 14

100.00 20 18 57

110,09 20 40 24

FLIGNT TIME IO,O0 ARRIVAL DATE IEP i 1i71

DISTANCE 913,809

L_- IDG.13 VL 34.379 GAL 1.16 AZL 91,93 HCA G?,?9 INk

LOP 333.91 VP 2G,890 GAP 90,GI AZP 90.73 TAL 25,03 TAP

GP "3,IZ ZAL 59,04 ZAP |?1,11 [TI EOO,61 ZA[ lie,41 [TE

EARTH TO MARl

|33,01 ECC .3|974 |MC 101331 VI 9l.ltD

99.19 RCA 148.15 APO 321.97 v9 li,4lS

4,76 ZAC 95,84 ETC 979,16 LVI *IS,R1

DLA -RS,l? RAL 323.39 RAD D650,4 VEL 19,690 PTH ?,4? VHP 9.G14 OPA *lT,GI RAP $ES,DO [CC l,lllI

L-I TIN[ INJ LAT INJ LONG lea 9T A$C INJ A�NTH INJ TIME PO C�T TIM INJ 9 LAT INJ 2 LONG

97?4,29 -_0,77 70.74 189.73 133.82 13 39 93 1774.2 -2.74 DE,t9

26111,1t -14.39 66.96 105.53 126.06 14 49 _8 1579.1 1.55 48.77

9_01o3T -?.89 49,20 900,28 123.34 16 I9 19 1301.4 6,07 2i.ll

1941.03 -2,08 25.43 203.86 1t9.?9 18 8 27 941,0 IO.IR 4.80

1595.48 .69 I.S5 205,40 118.27 19 49 50 595,5 12.1R 340.42

1415.51 -2.08 346.?g 203.86 119.79 20 42 33 415.5 10.19 326.17

1348.19 -?,89 338.12 200.28 123.34 21 2 52 348.2 S,O7 318.58

DIFFERENT IAL CCRRECTION8

TO( -.1810 TRA -.594? TC3 .1752 BAU .0932

ROE -.5814 RRA .1804 RC3 .0260 FAU .03937

FOE -.1294 FRA .0733 FC3 -.8654 DSP 620

60( .6089 BRA .6215 BC3 ,1771 FSP 108

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 206.67 LAP -t.78

RC 63.376 GL -10.67

PLANETOCENTRIC CONIC

C3 37,192 VHL 6.099

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 662.3 SGR 562.3 SG3 94.G IT 12.2 SR 26.? $8 S.2

RRT -.0409 RRF ,0664 RTF ",3641 CRT .5953 CR8 -,g614 CAT -.5009

666 868.8 R23 ",0139 R13 .3874 LSA 28.2 EtA 9.5 SSA 1.3

SO1 663,7 SO2 560.? THA 173.02 ELI 27.8 EL2 9.4 ALF 72.65

FLIGHT TIM( 82.00 ARRIVAL DATE SEP 8 1971

GP

DISTANCE 216,365 EARTH TO MARS

LOL 266.13 VL 34,191 GAL 6,62 AZL 91,91 HCA 69,06 8HA 229.93 [CC .35582 INC 1.9055 Vl 29.310

L_ 335.18 VP 26.591 GAP 20.05 AZP 90,68 TAL 25.51 TAP 94.57 RCA 148.11 APO 311.74 V2 26.496

-3,20 ZAL 51.46 ZAP 170.01 [TS I98.69 ZAE 166,22 ETE 3.88 ZAC 95.75 ETC 279.21 LVI -16.87

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 12 5210 2?53.50 -19,79

60.00 14 6 6 2556.96 -13.46

70.00 15 41 30 2276.39 -6.95

80.00 17 38 12 1911.12 -1.06

90.00 19 26 46 1561.06 1.80

100.00 20 21 4 1385,60 -1.06

110.00 20 40 56 1323.2! -6.95

DIFFERENT IAL CCRRECTiON8

TOE -.1745 TRA -,5855 TC3 .1932 BAU ,0969

RDE -.574D RRA .I758 RC3 ,025G FAU .04139

FDE -.1422 FRA .0672 FC3 ".9618 BSP 646

BDE .5999 BRA .6112 DC3 .1949 FSP 119

LAUNCH DATE JUN IB 1971

DLA -25.95 RAL 322.79 RAD 6649.7 VEL 12.533 PTH 7.41 VHP 9.E?3 DPA "17,68 RAP 329.?D ECC 1.6121

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

77.75 188,40 134.20 13 38 4 1753.5 -1,70 61.35

65,83 194.20 128.35 14 48 43 1556.9 2.53 47.71

47.87 198.98 123.52 16 19 26 1276.4 7.01 26,34

23.78 202.62 119.84 18 IO 3 gll.l 11.15 3.10

359.65 204,21 118.23 19 52 46 561.0 13.20 338.39

345.15 902.62 119.84 20 44 9 385.6 11.15 324.4?

336.79 198.98 123.52 91 2 59 323.2 7.01 317.29

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 075.7 $GR 570.5 3G5 109.2 8T 12.3 8R 27.1SS 5.S

RRT -.0427 RRF .0716 RTF -.3729 CRT .5869 CR$ -.9659 CST -.8170

SOB 884,3 R23 -,0170 RI3 ,3760 LSA 28.7 MSA 9.6 IRA 1.4

SOl 977,2 662 568,7 THA 172.95 ELI 28.2 EL2 9.8 ALF 73.06

FLIGHT TIME 84.00 ARRIVAL DATE 8EP 10 1971

HELIOCENTRIC CONIC DISTANCE 219.549 EARTH TO MARS

RL 152.00 LAL -.DO LOL 266.13 VL 34.020 GAL 6,56 AZL 91.08 HCA TO,3) 8HA 925,37 [CC ,34298 INC 1.8776 Vl 29,310

RP 206.68 LAP -1.77 LOP 336.4S VP 20,370 GAP 19.51 AZP 90,65 TAL 26.00 TAP 96.33 RCA 148.07 APO 302.66 V2 26.496

RC 64.414 GL -10.75 GP -3,27 ZAL 80,88 ZAP 168.89 ET8 I97.14 ZAE 166.10 ETE 3.00 ZAC 95,65 ETC 279.23 LVI -16.82

PLANETOCENTRIC CONIC

C5 35,225 VHL 5.935

LNCH AZNYH LNCH TIN[

50.00 12 51 7

40.00 14 S 37

70.00 15 41 58

80.00 1? 40 16

90.00 19 30 20

IDO.OO 20 23 ?

110.00 20 41 E2

DIFFERENTIAL

TDE -.1572 TRA -.578|

ROE ".5671RRA *1701

FOE ",1559 FRA ,0600

80[ .5913 IRA ,1010

DLA -96.22 RAL 322.19 RAD 6649.0 VEL 12.455 PTH 7,56 VHP 8.938 DPA -17.71 RAP 329.90 [CC 1.5797

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2733.74 -18.85 76.81 187,12 134.53 13 36 41 1733.7 -,71 60.53

2535.60 -12.55 64.76 192.92 128.62 14 47 53 1535.6 3.47 46.S9

2652,42 -9.05 46.6| 197.73 123,68 16 19 28 1252.4 T.91 2Y.Ot

1882,09 -.08 22.19 201.42 !19,86 18 11 37 882.t 12.07 1,43

1527,05 9.90 357.73 903.07 118.14 19 53 4T 527.0 14.1Y 538.38

135t,56 -.DO 343,56 201,42 119.86 20 46 43 36t.6 12,07 386.80

1299,24 -|,05 355.52 197,73 123,60 21 3 1 299.2 7.91 315.98

COIR[CTIONI MID-COURSE EXECUTION ACCURACY

TC3 ,DIll iAU ,1005 tGT OtR.E $GR 678.S $63 !!0.3

RC$ ,0248 FAD ,04340 RRT -,04SO RRF *OTTI RTF ",_,ll

FCS-I.OlGi RiP 67! 8GB 888.9 R93 -.OlSI RI3 .3841

BC3 ,2131 FSP 131 8GI R89,9 5G2 5?9.3 THA 179,86

LAUNCH DATE JUN 18 1971 FLIGHT TINE 86,00

HELIOCENTRIC CONIC DIRTANCE 999.145

RL 152,00 LAL -.DO L_. ill,IS VL 33,lOt GAL I.SO AZL 81,85 HCA ?I,lO 8HA

RP i06,69 LAP -1.?i LOP 331.79 VP ti.li3 GAP 16.18 AZP 90.S| TAL 96,50 TAP

RC IS,Sit GL -tO.St GP "3,35 IAL 30,99 ZAP liT.?l ET6 195.83 ZA[ 1i6.05 [T[

PLANETOC[NTRIC CONIC

C$ 33,4R4 VHL 6.?14 DLA -20,41 RAL 3_1.58 RAD 6641.3 V[L 19.594 PTH ?,30 VHP

LMCH AZMTH LNCH TIM( L-I TIME INJ LAT INJ LONG INJ RT ArC |NJ AZNTH INJ TIME

SO.O0 12 50 0 2?I4,g6 -|?.95 ?5,93 185.88 |34.84 13 35 I5

RO.OD 14 5 $ 2515,36 "11.69 03.74 191,6T I28.86 I4 46 58

70,00 15 42 18 ER29,51 -5.18 45,40 196,51 I23.81 16 19 E5

80.00 t? 42 14 1853,98 .8? 90,65 200.26 119.85 18 13 8

90.00 19 34 l 1493.50 3,g? 355.85 201.98 II8.09 19 $8 56

100.00 20 E5 8 1328,46 .87 342.02 200.26 1Ig.85 20 4? 15

110.00 EO 41 42 1276,33 -5,11 334.32 1g8.51 I23.8I 21 2 59

OIFF[RENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.1606 TRA -.56Y8 TC3 ,2303 BAU ,1035 $GT ?00.8 $GR 685.8 SO5 lIB,9

RDE -,560? RRA ,1064 RC3 ,0231 FAU .04560 RRT ".0488 RRF *0828 RTF ",3867

FOE -.1699 FRA .0520 FC3-1.1801 B8P 694 SOD DI3.4 R23 ",0212 R13 .3914

BD[ ,5832 DRA .5918 BC3 .2316 FSP 144 8G1 ?09,? SG2 583,S THA 1?2.43

OARIT DETERMINATION ACCURACY

tT It,3 8R 27,S t8 6,0

CRT .5762 CRS ",9t81 CII -.IEI4

LtA 28,1 RtA 9.Y tSA t.4

ELI 28,5 EL2 8,Y ALF 75.5t

ARRIVAL DATE tiP 18 IR71

EARTH TO MARt

921,31 ECC ,33112 INC 1.8601 Vl RR.310

93,10 RCA 148,03 APO 994,56 VE Ri,4R8

9,11 ZAC 95,56 [TC tTI,t5 LVl -li. Yi

9,1|8 DPA -|?,?S RAP 33D.02 ECC 1,SSDi

PO CST TIM INJ 2 LAT |NJ R LONG

1715.0 .24 89.?4

1115,4 4.35 45.72

1229.S 8.?S 25.84

854,0 12.95 359.81

493.5 18,12 334.3?

328.5 12,95 321.18

276,3 8.76 314.76

C_BIT DETERMINATION ACCURACY

8T 12,3 SR 2?.9 86 6. S

CRT ,5660 CRS -.9?16 CST -.5399

LSA 29,6 NSA 9,g SSA 1.S

ELI 28,9 EL2 S.8 ALF 74.06

lgg4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE JUM 18 1ST1

N[LIOCENTRIC CONIC

RL 15E.DD LAL ".OO

RP lOS,T1 LAP -1.Y4

RC el.leT GL "lO,il

PLANETOCENTR|C CONIC

C3 31.857 VHL 5.144

LNCN AZMTH LNCH TIME

SO.DO 12 48 90

6O,OO 14 4 24

TO,D0 15 42 30

60.00 17 44 g

90.00 19 37 48

lOO.OO 20 27 1

110.00 20 41 56

L_. 2RD,I3 VL

L_ 33R.ig VP

GF -3.44 ZAL

FLIGH T T1NE 88.00 ARRIVAL DATE lEP 14 IlYI

OIRTANC[ 82i,23i EARTH TO MARl

33,718 GAL 6.45 AZL 91.88 HCA ?8.87 INA 217,1? EGO .38D15 INC 1,R230 Vl It,liD

2S,gRI GAP 15,41 AZP 90.54 TAL 27.01 TAP DR,D? RCA 147,gR APO R8?,SI

49,72 ZAP lel. SS [TS 194,79 ZAE DDD.OI ETE 1,81 ZA¢ DS.46 ETC 2?9.2R

V| il,4l|

LVl "1|.7D

DLA -2i,?3 RAL 320,9T RAD D647,? V[L t2,320 PTH ?.2S VHP 1,318 DPA "IT,R1 RAP 330,13 ECC |.5845

L-| TIME INJ LAT INJ LON6 INJ RT A$C INJ AZMTN INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2697.16 -17.10 75.10 184.69 t35.11 13 33 4? 1697.2 1.13 $i.OO

2491.14 -10,87 62,78 190.47 129.05 14 46 0 1496.1 5.20 44.$0

22D?.?O -4.35 44.25 1g5.33 123.91 16 19 18 |207.? 9.57 24.17

1826.88 1.79 19,16 199.14 119,81 18 14 36 $26.9 13.79 538.23

1460.39 S.O3 333.9g 20D.93 117.87 2D 2 9 460.4 16.DS 332.57

1301.36 1.79 340.53 199.14 119.81 20 48 43 301.4 13.79 319.60

1254.52 -4.55 333.17 195.35 123.91 21 2 31 254,5 9.57 313,99

DIFFERENTIAL CORRECTION8

TDE -.1540 TRA -.5592 TC3 .2486 BAU .1063

ROE -.5547 RRA .1619 RC3 ,02|9 FAU .04793

FOE -.1853 FRA .0431 FC3-1.3032 9SP 713

BDE .5757 8RA ,5822 DC3 .2496 FIP 138

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SDT 712.1 IGR 592.9 863 128.2 ST 12.3 IR 28.3 IS T.O

RRT -.0520 RRF .0892 RTF -.3924 CRT .5554 CR$ -.9732 C$T ".5438

$G0 923.6 R23 -.D238 R13 .3977 LSA 30.0 MlA 9.9 $SA 1.8

SGI 714.3 SG2 590.3 THA t72.11 ELI 29.2 EL2 9.9 ALF ?4.56

LAUNCH DATE JUN 18 1971 FLIGHT TIME 90.00 ARRIVAL DATE 8EP 11 1971

HELIOCENTRIC CCN1C

RL 152.00 LAL ".00

RP 206.73 LAP -1.73

RC 67.877 GL -10.93

PLANETOCENTRIC CONIC

CS 30,415 VHL S.915

LNCH AZMTH LNCH TIME

50.00 12 47 36

60,DO 14 3 40

70.00 15 42 38

60.DO 17 45 59

90.DO 19 41 42

lO0.O0 20 26 51

110.00 20 42 4

DISTANCE 229.712

LOL 266,13 VL 33.574 GAL 6.41AZL 91.80 HCA 74.13 IHA

LOP 340.26 VP 23.786 GAP t?.95 AZP 90.49 TAL 27.5t TAP

6P -3.52 ZAL 49.15 ZAP 165.39 ET$ 193.88 ZAE 166.14 ETE

EARTH TO MARS

214.40 [CC .31002 INC 1.7964 Vl 29.310

101.65 RCA 147.93 APO 280.87 V2 26.489

• 27 ZAC 95.37 ETC E79,27 LVI -16.63

OLA -26,96 RAL 320.38 RAG 8647.2 VEL 12,282 PTH 7,21 VHP 8,02D DPA -17.87 RAP 330.23 [CC i.SGDD

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH [NJ TIN[ PO CST TIN INJ 2 LAT INJ E LONG

2680.39 -16.28 74.33 183.34 133.35 13 32 16 1680.3 1.98 58.30

2477.99 -10.09 D1,89 189.32 129.23 14 44 58 1478.0 s.g9 43.92

2187.01 -3.37 43,17 |94.1g 123.99 16 1g 5 1187.0 |0.34 23.56

1800.85 2.67 17.75 198.06 !19.75 18 16 0 800,8 14.58 356.70

1427.?0 6.06 352.15 199.93 117.67 20 S 30 427.7 16.91 330.37

1275,32 2.67 339.10 198.06 119.75 20 30 7 275.3 14.58 318.07

1233.83 -3.57 332.09 194.19 123.99 21 2 58 233.8 10.34 312.47

DIFFERENTIAL CORRECTIONS

TOE -.1476 TRA -.$3|1 TC5 .2672 BAU ,1089

ROE -.5491 iRA .1577 RC3 .0197 FAU .DSO4S

FOE -.2013 FRA .0331 FC3-I,4399 BRP 732

BD[ .5687 BRA ,5732 BC3 .2679 FSP 175

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 723.2 SGR 599.7 $G5 158.1 ST 12.5 8R 28,7 $6 7.4

RRT -.0534 RRF .0959 RTF -.5973 CRT .5448 CRS -.9?41 CST -.9364

SGB 939.5 R25 -.0267 R13 .4035 LSA 30,4 MSA tO.O ISA 1.6

$61 723,6 $62 596.9 THA |71.80 ELI 29.5 EL2 10.0 ALF 75,03

LAUNCH DATE JUN 18 1971 FLIGHT TIME g2,00 ARRIVAL DATE SEP 19 1971

HELIOCENTRIC CCNIC

RL 152,00 LAL -,00

RP 206.77 LAP -1.71

RC 69.t40 GL -t0.97

PLAN[TOCENTRIC CONIC

C3 29.1ID VHL 5.395

LNCH AZHTH LNCH TIME

50.00 12 46 18

60,OO 14 2 52

70.00 15 42 39

80.00 17 47 A3

gO.DO 19 49 43

lO0.O0 20 30 35

IIO.OD 20 42 9

DISTANCE 233,263 EARTH TO MARS

LO(. 266,13 VL 33,44S GAL 6,37 AZL 91,77 NCA 75,40 SMA 211,46 [CC ,30065 INC 1.7700 Vt 2i,StO

LOP 341.33 VP 25.614 GAP 17.43 AZP 90.45 TAL 28,01 TAP 103.42 RCA 147.89 APO 275.04 V2 21.483

6P "3.62 ZAL 48.53 ZAP 164.17 ETS 193.10 ZAE 166.30 ETE 359.29 ZAC 95.27 ETC 279.28 LV! -18.55

DLA -2T.17 RAL 31R.76 RAD t646.7 V[L |2.209 PTH 7.16 VHP 7.740 DPA -17.94 RAP 330,30 ECC 1,4791

L.-i TIN[ INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

2664.92 -13,32 73.61 |82,43 135.36 13 30 43 1664.5 2.77 97.64

2460.88 "9,35 $1.04 188,20 129.38 14 43 93 1460.9 6.74 43.09

21R7.47 -2.82 42.15 193.09 124.05 16 18 46 1167.5 11.05 22.50

1775.95 3.51 16.36 197.02 1|9.67 18 17 19 775.9 15.32 3SS.83

1395.42 7,09 350.32 198.97 117.45 20 8 sg 3g5.4 17.76 328.36

1250.42 3.51 ._7.73 197.02 1|9.67 20 51 26 250.4 15,32 SII,SD

1214.29 -2.82 331.06 193.09 124,05 21 2 20 214.3 11.03 SIt.4t

DIFFERENTIAL CORRECTIONS

TD[ -.1420 TRA -,5432 TC3 ,2833 lAD .11|2

ROE -.5439 RRA .1535 RC3 .0170 FAD ,OSSIQ

FOE -.21Rt FRA .0221 FC3-1.5792 DiP 749

DOE .5621 ERA .5643 DC3 .2058 FIP 189

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 733.4 SGR SOS.3 363 148.$ ST 12.3 SR 29.D $3 7.9

RRT -.0567 RRF .IOSQ RTF ".#_lY CRT .5543 CRI -.9145 CIT -.ll_O

SSB 9S1.5 R23 -.0300 R13 .4054 LRA 30.$ MSA 10.1 88A 1.7

IGI 73D.1 962 103,0 TNA 171.48 EL1 29.0 EL2 IO,t ALF 75,51

LAUNCH DATE JUN 18 IgTI FLIGHT TINE 94.00 ARRIVAL DATE 8EP 2D 1971

N[LIO¢[NTR|C CONIC

RL 152,00 LAL ",DO LOL 21D.15 VL

IF 206.81 LAP -1.70 LOP 342.80 VP

R¢ 70.455 GL -11,Q0 GP -3.?1 ZAL

PLAMETOCENTRIC CONIC

C3 27.927 VHL 5.285

LNCN AZMTH LNCN TIME

SO.DO 12 44 39

60.00 14 1 99

TO.D0 15 42 34

8D,OD 17 4g 20

DO.0O 19 49 34

IO0.O0 20 3R IE

liD.D0 20 42 O

DIFFERENT IAL CCRRECTION8

TOE -.1287 TRA -.$279 TC3 .3157 DAU ,1172

RDE ".5392 iRA .1494 RC3 .0154 FAU .05592

FOE -.255? FRA .0096 FC3-1.7336 BSP 670

BDE .5543 ERA .5486 DC3 .3140 FDP 207

DISTANCE 236,879 EARTH TO MARS

35.38D GAL E,33 A2L 91,74 HCA 15,G1 8HA 208,8D [CC ,2919R INC 1,7440 VI 29,310

85,492 GAP |R,R? AZP 90,40 TAL 21,31 TAP 109.19 RCA 147.84 APO 26g.77 V2 26.48D

48.03 ZAF 162.93 ET$ 1g2,42 ZA[ Ill,S2 [TE 351,25 ZAC gS,l? ETC 279.29 LVl -11.49

DLA -27.3Y RAL 319.16 RAO 6646.2 V[L 12.160 PTH 7.13 VHP 7.4?2 DPA -19.02 RAP 330.35 ECC 1.4596

L-1 TIM[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2149.66 -14,?t ?2.94 181.36 133,76 13 29 8 1649.7 3.52 SY,01

2444.81 -8.66 60.23 187,12 129.52 14 42 44 1444.8 ?.44 42.31

2149.07 -2,12 41,18 192,03 124,10 16 18 23 1149.1 11.72 21.49

1732.19 4.31 15.03 196.02 119.57 18 18 53 752.2 16.03 333.82

1313.39 8,08 348,50 198,07 117,19 20 12 38 363.4 IS.96 328.5R

122R.D6 4,31 356.42 198,02 11D.$7 20 52 3R 226,? tD.03 319.19

119S.19 -8.12 350.10 ID2,03 124.10 21 I SI 195.9 11.72 310.41

MID-COURSE EXECUTIO_ ACCURACY ORBIT DETERMINATION ACCURACY

SGT 738.1 6GR 612.5 $G3 tsg.8 IT 11.9 8R 29.4 89 t.4

RRT -,0692 RRF ,1108 RTF -.4244 CRT ,5066 CR$ -.g744 C$T ".5918

IGD gsg,2 R23 -.0193 RI3 .4317 LSA 31.2 MSA IO.D SIA 1,7

SGI 741.9 $62 108,0 THA 16g.87 ELI 30.1 EL2 10.0 ALF ?1.87

1993



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNEH DATE JUN 16 lIT! FLISHT TIME 96.00 ARRIVAL DATE lip II IITI

HELIOCENTRIC EONI( DIDTAHC[ 14O.SS4 EARTH TO MAR1

RL 15R.00 LAL -,00 LOL 811,13 VL 33,11| GAL i,89 AZL 91,78 HCA ??,94 8HA 80t,40 [CC .SliD? INC l.?II3 ¥1 89.510

RP ROe,l? LAP -1.68 LOP 344,06 VP |S.]DD GAP 1|,SO AZP D0,36 TAL 80.00 TAP 106.94 RCA 147,79 APO 8IS,OI Vl 86.474

RC 71.818 GL -11.01 GP -3,01 ZAL 4?.50 ZAP 161,67 ET$ I61.82 ZAE 166.81 [TE S§?,14 ZAC iS,Q8 ETC Z?9.ZI LVI -|8.36

PLANETOCENTR[C CONIC

C3 26.05] VHL S,182 DLA -D?.SS RAL 310.SD RAD 6649.8 V[L 18,117 PTH ?.09 VHP ?,|1S DPA -|8.|2 RAP 330.30 [CC 1.4418

LHCH AZMYH LNCH TIN[ L-I TIME INJ LAT 1NJ LONG INJ RT ADC INa AZMTH INJ TIME PO C6T TIN INJ 2 LAT INJ 8 LONG

50.00 12 43 37 8639.77 °14,1t ?8.38 180.34 135,92 13 2? 33 1635.6 4.21 56.43

60.00 14 | 3 2469,60 -8.01 $9.$2 186.09 129.63 14 41 33 1429,8 8.09 41.58

70.00 15 42 22 2131o68 -1,47 40.89 191.01 184.13 16 17 34 1131.9 12.35 20.SS

eo.Do 17 50 49 1729.75 S.D6 13.81 195.06 119.46 18 19 3g 729.8 16.66 ]52.4?

90.00 19 54 15 1331,71 9.06 346.69 197.21 116.90 20 16 26 531.7 19.37 ]24.40

lO0.O0 20 3] 41 1204.22 5.06 535.18 195.06 119.46 20 53 45 204°2 16.68 ]1].84

110.00 20 41 48 1178.70 -1.47 329.20 191.01 184,13 21 1 27 178.7 12.39 ]05.47

DIFFERENT |AL CORRECTIONS MID-COURSE EXECUTICN ACCURACY (_DIT DETERMINATION ACCURACY

TOE -.1266 TRA -.523T TCS .3263 DAU .t172 SGT 748.7 SGR 618.4 $63 171.9 ST 12.1 8R 29.7 68 9.0

ROE -.5346 RRA .1455 RC] .0094 FAU .09893 RRT -,0?02 RRF .1190 RTF ".4186 CRT .$058 CRS -.9740 CST -.5638

FOE -.2547 FRA -.0031 FC]-1.9OOQ BSP 721 $GB 971.1 R23 -.0293 RI3 .4271 LSA 31.6 MSA 10.2 SSA 1.6

DOE .5494 BRA ,5436 8C3 .3264 FSP 229 SG1 752.6 SG2 613.8 THA 169.98 EL1 30.4 EL2 10.2 ALF 75.95

LAUNCH DATE JUN 18 1971 FLIGHT TIME 98.00 ARRIVAL DATE SEP 24 19T1

HELIOCENTRIC CCNIC DISTANCE 244.882

RL 152.00 LAL -.00 LOL 266.15 VL 35.111 GAL 6.26 AZL 91.69 HCA 79.20 6MA

RP 206.93 LAP -1.66 LOP 345.35 VP 25.156 GAP 16.04 AZP 90.32 TAL 2g.48 TAP

RC ?3.226 GL -11.02 GP -5.91ZAL 46.98 ZAP 160.30 ET8 191.29 ZAE 167.17 [T[

PLAN[TOCENTRIC CONIC

C3 25.675 VHL 5.087 OLA -27.72 RAL 318.01 RAD 6645.4 V[L 12.076 PTH ?.06 VHP 6.9?0 DPA -16.22 RAP 530.39 ECC 1.4256

LNCH AZMTH LNCH TIHE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

50.00 12 42 14 2622.82 -13.48 71.74 179.37 136.07 13 25 57 1622.8 4.86 55.69

60.00 14 0 3 2415.83 -7.40 58.84 185.10 129.73 14 40 19 1415.8 8.70 40.90

70.00 16 42 3 21/5.87 °.85 39,46 190.06 124.14 16 17 19 1115.9 12.92 19.67

80.00 17 52 l 1708.63 5.?? 12.64 194.13 119.35 18 20 3? 708.6 17.29 ]51.20

90.00 19 58 49 1300.12 10.05 344.87 196.41 116.58 20 20 29 300.1 20.12 322.39

100.00 20 35 O 1183.10 5.?? 334.01 194.13 119.35 20 54 43 183.1 17.29 ]12.57

110.00 20 41 30 1162.69 -.85 328.37 190.03 124.14 21 O 52 162.7 12.92 308.59

DIFFERENTIAL CORRECTIONS CRBIT DETERMINATION ACCURACY

YOE -.1259 ST 12,1 5R 30.0 66 9.5

RDE -,5304 CRT ,4994 CR$ -,97]] CST -.5732

FDE -.2743 LSA 32.1 MSA 10.3 SSA 1.9

BDE ,5447 ELI 30.? EL2 10.3 ALF 77.11

TRA -.5190 TC3 .338? BAU .I172

RRA .1411 RC5 .DO4? FAU .06212

FRA -.0184 FC3-2.0765 66P ?56

ERA .5360 BE3 ,3387 FiR 245

EARTH TO MARS

204.22 ECC ,27656 INC 1.6929 Vl 29.310

108.68 RCA 147.74 APO 260.69 V2 26,469

355.93 ZAC 94.98 [TC 279.2? LVI -16,25

NIO-COUR$E EXECUTION ACCURACY

$GT 757.8 8GR 624.1 363 184.6

RRT -.0721 RRF .1876 RTF -.4137

8GB 981,7 R23 -.0376 El3 ,4234

]G! 761.8 SG2 619.2 THA 169.87

LAUNCH DATE JUN 18 19?1 FLIGHT TIM( IOO.OO ARRIVAL DATE SEP 21 1911

HELIOCENTRIC CONIC D|6TANCE 248.056

RL 152.00 LAL -.DO LOL Rl6.13 VL 33.015 GAL 6.23 AZL 91,67 HCA 80.4? 6MA |9.]lO

RP 207.00 LAP -1,64 LOP 346.60 VP 26,020 GAP IS,59 AZP 90.28 TAL 29.95 TAP 26.458

RC 74.96] GL -11.02 GP -4.02 ZAL 46.46 ZAP 159.07 ITS |90.61ZA[ |67.$9 [TE -16.14

PLANETOCENTRIC CONIC

C3 24.983 VHL 4.998 DLA -27,6? RAL 317.46 RAD 6645,0 VEL 12.040 PTH 7,03 VMP 6.735 DPA -18.34 RAP 330.38 ECC 1.4112

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO,OO 12 40 50 2610,79 -|2,89 71.21 178,43 136.21 13 24 21 1610.6 5.46 55.38

90.0D 1] 59 O 2402.81 -6.83 58.21 !14,16 129.82 14 ]9 3 1402.9 9.26 40.26

70.00 15 41 ]8 210|.O] -,29 ]8.18 189.09 184.15 16 16 39 1101.9 13.46 18.65

lO,O0 17 5] 17 1686.89 6.43 11.54 193.24 119.22 18 2! 26 186.9 17.14 $$0.00

90.00 20 ] 4| 1268,3? 10.69 343.04 195.66 111.22 20 24 49 21t.4 20.66 32D.]6

100.00 ZO ]6 9 111],36 1,41 358.91 I91.24 119.22 20 55 32 163.4 17.84 311.37

110.00 20 4t S 1147.05 -.29 327.59 189.09 124.15 21 O 12 147.9 16,4t $07,77

DIFFERENTIAL CGqRECTiONI ORBIY DETERM/NATION ACCURACY

YDE -,1211TRA IT 12,2 8R $0.3 A| lO.O

ROE ".$||4 RRA CRT .4946 CRI -,17_$ Cl! -.Sill

FOE -.1944 FRA LIA 32.5 NIA 19,4 IIA 1.1

|DE .5401 ERA ELI 31,0 [L2 10.4 ALF 77.31

MIO-COuR]E EXECUTION ACCURACY

-.1140 TC3 .3S07 IAU ,II?l SGT 715.7 I_ 629.4 113 liA.!

• 131| RCS -,OOD? FAU .OES4I RRY -,0745 RRF .1667 RTF -,++I$

-.0341 FC3-2,219| |lP 751 lOB 691.2 R23 -.0454 RI3 ,420§

.532_ 6C3 .$S07 FIR 267 Ill ??O.D 362 124.2 THA 119.61

EARTH TO MARl

802.23 ECC .269?| |NC 1,6175 Vl

110.42 RCA 147.69 APO 256.7A V2

354.S9 ZAC 94.88 ETC 279.2A LVl

LAUNCH DATE JUN 18 1971 FLIGHT TIME lO2.OO ARRIVAL DATE lEP |! 1971

DISTANCE 851,671 EARTH TO MARl

6,80 AZL 61.64 HCA 6|.73 IMA 200,43 lEE .26336 IHC 1.6425 Vl Ri.$10

1|8,14 RCA 147,64 APO 853.22 VR 21.449

355,10 ZAC 94,?1 [TC 2?9.24 LVI -16,01

MID-COURSE EXECUTION ACCURACY

TRA -.5088 TC3 .3610 BAU .1169 SOT ?72.3 5GR 634.5 SG3 212.6

RRA .1546 RC3 -.0069 FAU ,06907 RRT -.0773 RRF .1464 RTF -.4050

FRA -.0509 FC3-2.4?40 DSP 796 SGB 999.5 R25 -,0551 RI3 .4177

BRA .5263 BC3 ,3619 FIP 29D 861 776.9 IG2 621,9 THA 169.33

HELIOCENTRIC CONIC

RL IS2.OD LAL -.DO LOL 266,13 VL 32.685 GAL

RP 207.01 LAP "1.61 LOP 347.66 VP 84.692 GAP IS,IS AZP 90.84 TAL 30,40 TAP

RC 76.160 GL "|l.OO GP -4.13 ZAL 46.00 ZAP IS7.73 ET9 |90.39 ZAE 166,06 ETE

PLANETOCEHTRIC CONIC

C$ R4.166 VHL 4,915 DLA "R6,OO RAL 316,63 RAO D_4,D VEL 18,OOl PTH 7,00 VHP 6,SlO DPA "16.48 RAP 330.34 ECC 1,3976

LNCH AENTH LNCH TIN[ L*I TINE INJ LAT |NJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

50.OD 1R ]9 21 RS69,lS -18,34 ?D,78 177.54 136.$3 13 88 45 1599,6 6.02 54,11

10.00 13 57 54 R390.56 -6,31 S?,63 193.86 189,89 14 3? 45 1390.9 9.77 39.9T

YO.00 15 41 ? 2087.36 .24 37.96 188.19 184.19 16 |S 54 1087,4 13,94 18.10

80.00 17 $4 13 1670.60 ?,03 10.53 192.3D 119.09 18 82 4 670.6 18.]5 ]4A.88

90.00 20 8 59 1256o00 11.96 341.15 194.9? 115.82 80 29 35 236°0 21.58 $11.26

100.00 20 ]? 5 1145o0? 7,03 331.89 lgE,SD 11g.09 20 $6 10 145.1 18.35 ]10,25

110.0Q 20 40 33 1134.|8 .24 386.88 188,19 124.15 20 $9 27 134,2 13o94 507.01

OIFF[RENTIAL CORRECTI(_I ORDIT DETERNINATION ACCURACY

TD[ -.1112 5T 12.2 SR 30.6 $6 10.1

RDE -.$221 CRT ,4197 CR$ -,9711 C6T -.5680

FDE -.3154 LSA 32,g NSA 10.4 S6A 2.0

00[ ,S]58 ELI 31.2 EL2 10.4 ALF ?7.52

1996



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUN 16 16T1

HELIOCENTRIC CONIC

RL 152.00 LAL ".DO

RP EO?.IT LAP "1.61

RC ??.718 6L -10.96

PLANETOCENTRIC CONIC

CS 23.424 VHL 4.640

LNCH AZNTH LNCH TINE

5D,OO 12 36 D

60.00 13 56 41

TO.0O 15 40 29

80.00 17 54 57

90.00 20 15 2

lOO.O0 20 37 49

110.00 20 39 51

FLIGHT TIME 104.00 ARRIVAL DATE SEP SO llYl

DISTANCE 25S.725

LOL 866.15 VL 32,D42 6AL 6.IT AZL 9t.62 HCA 83.00 IRA

LOP 346.13 VP 24,??| GAP 14.?3 kiP 60,20 TAL 50,84 TAP

GP -4.25 ZAL 45.54 ZkP 156,36 [TS 189.99 ZAE 168.63 ETE

EARTH TO MAR6

ID8.79 ECC .81750 INC 1,6175 Vt :6.3tD

||S.64 RCA 14?.DO APO 249.6T V2 26.439

551,4D ZAC 94.88 ETC 279.22 LVI "$S.6Y

DLA "26,11 RAL 316.42 RAD 6644.3 VEL 11.9T5 PTH 6.9T VflP $,295 DPA "18.62

L-I TIME INJ LAT INJ LONG ]NJ RT A$C ]NJ AZNTN INJ TIN( PO CIT TIM

2566.37 -!1.83 70.27 176,69 IS6,45 |3 2t 9 1589.4

23?9.87 -5.83 57.10 182.39 129.95 14 36 25 1379.9

2D74.85 .71 37.31 167.32 124.15 16 15 $ ID74.6

1659.82 ?.59 9.59 191.55 118.g6 18 22 31 653.8

1202.02 12,96 339.16 1g4.35 115.36 20 35 4 202.0

1126.29 7.59 350.96 191.55 |16.96 20 56 37 128.3

!121.66 .71 326.23 187.32 124.15 20 5D 37 121.T

RAP $30.28 ECC 1.S|$S

INJ 2 LAT INJ 2 LONG

6.94 S4.AT

10.25 69.13

14.39 17,40

18.82 347.66

22.31 316.D3

18.62, 30g.22

14.39 306.32

DIFFERENTIAL CORRECTIONS

TD[ -.1155 TRA -.5057 TC3 .3714 BAU .1164

RDE -.5191 RRA .1112 RE3 -.0|40 FAU .07265

FDE -.5375 FRA -.0689 FC3-2.6925 BSP 806

8DE .5518 DRA .S2DS 6C3 .3717 FSP SIS

HID-COURSE EXECUTION ACCURACY

SOT 777.8 SGR 639.4 603 228.0

RRT -.0802 RRF .1568 RTF -.3995

$GB 1006.9 R23 -.0611 RI5 .4142

$61 782.8 eG2 633.3 THA 168.93

LAUNCH DATE JUN 18 1971 FLIGHT TIME 106.00

HELI(XENTRIC CONIC

RL 152.00 LAL ".OD

RP 207.26 LAP -1.68

RC 79.291 GL -ID,93

PLANETOCENTRIC CONIC

C3 22.740 VHL 4.769

LNCH AZNTH LNCH TIN[

50.00 12 36 35

60.00 13 15 35

70.00 15 39 44

80.00 17 55 25

90.00 20 22 44

100.00 20 58 17

110.00 20 39 11

DISTANCE 259.613

LOL 266.13 VL 32.765 GAL 6.14 AZL 91.59 HCA 84.26 8MA

LOP 350.39 VP 24.657 GAP 54.32 AZP g0.16 TAL 31.26 TAP

GP -4.S? ZAL 45.10 ZAP 154.96 ET$ 189.65 ZAE 169.25 ETE

ORBIT DETERNINATION ACC_ACY

8T 12.2 6R 30.8 66 11.1

CRT .4853 CR6 -.9698 CIT -.$94S

LSA 33.3 NSA 10.5 86A 2.1

EL[ 31,S EL2 10.5 ALF ??.71

ARRIVAL DATE OCT 2 1971

EARTH TO MARS

197.29 ECC .25207 INC l.sgz6 Vl 29.31D

115,52 RCA 147.56 APO 247.02 V2 26.428

349.45 ZAC 94.58 ETC 279.19 LVI -15,72

DLA -28.21 RAL 315.94 RAD 6644.0 VEL 11.947 PTH 6.95 VHP 6.089 DPA -18.76

L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTM INJ TINS PO CST TIN

25?9.92 -II.37 69.66 175.66 t36.52 t3 19 35 1579.D

2369.?9 -s.sg 16.61 181.56 110,00 14 35 5 1369.8

2063.4? t,15 36.72 186.50 124.14 16 14 6 5065.5

1638.61 8.09 8.74 190.76 116.64 18 22 44 638.6

1163.46 14.07 336.87 193.84 114.79 20 42 6 163.5

1113.08 8.09 330.1! 190.76 118.84 20 56 50 113.1

1110.28 1.15 325.63 186.50 124.14 20 57 41 110.3

RAP 330.19 [CC 1.3742

INJ 2 LAT INJ 6 LONG

?.Ol $4.OT

10.68 38.03

14.?9 16,?D

19.29 $46.D1

23.09 $13.4T

1g.23 308.28

14.79 SOS.SO

DIFFERENTIAL CORRECTIONS NID-COUR6E EXECUTION ACCURACY

TOE -.1132 TRA -.4991TC3 .3786 BAU .5153 SGT 782.2 6GR 644.1 $63 244.2

ROE -.5156 RRA .1276 RC3 -.0218 FAU .07685 RRT -.0831RRF .1679 RTF -.3919

FOE -.5606 FRA -.0884 FC3-2.9256 BSP 810 eGB 1013.3 R23 -.0703 RI3 .4088

aDS .5280 BRA .$162 BC3 .3792 FSP 341 801 ?8?.T SG2 637.4 THA 168.50

LAUNCH DATE JUN 16 1971 FLIGHT TINS 108.00

HELIOCENTRIC CONIC DISTANCE 263.53i

RL 152.00 LAL -.DO LOL 2D6.15 VL 32.693 GAL 6.i2 AZL 91.57 HCA 85.52 6HA

RP 207.37 LAP -1.56 LOP 351.63 VP 24.548 GAP 13.91 AZP 90.12 TAL 51.66 TAP

RC 80.909 GL -ID.91 GP -4,50 ZAL 44.60 ZAP 133.54 £T6 189.29 ZAE 169.91 ETE

PLANETOCENTRIC CONIC

C3 22.|12 VHL 4.702 DLA -26.26 RAL $15,48 RAD 6643.S VEL 11,921 PTH 6.93 VHP

LNCH AZNTH LNCN TIME L-| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME

5O,DD 12 95 11 2571,27 -10.94 69.48 175.12 136.60 15 18 2

60.00 13 94 22 2360.61 -4.99 56.17 IS0.76 190,04 14 33 49

?O.OD 15 36 54 2053.20 1.54 36.18 105.71 124.12 16 13 T

80.00 17 95 36 1625.03 3.53 7.97 IS9.99 118.72 18 22 45

69.13 20 30 44 1124.71 IS.SS 334.86 193,67 113.76 20 46 29

ID0.09 2D 38 30 1099.5D B.S3 ;_9,34 189.69 118.72 20 56 SO

110.00 20 se 20 llOO.D2 1.54 325,10 185.71 124.12 20 56 40

DIFFERENTIAL CORRECTION8 NID-COURSE EXECUTION ACCURACY

TOE -.SIll TRA -.4948 TC3 .3034 BAU ,liST SGT 785.6 SGR $48.S SG3 291.3

ROE ".1126 ERA .1246 RCS -.OSO6 FAU ,08106 RRT -.ODDS RRF .1795 RTF -._29

FOE -.3840 FRA -.t044 FCS-3.1TST 6DR S|2 SGB IOIS.S R23 -.oeos kl3 ,4023

6DE .9246 ERA .St02 6C3 .S84D FSP 370 SG| 791.5 362 64|.4 THA 166.OS

LAUNCN DATE JUN 10 1971 FLIGHT TIRE IlO.O0

HELIOCENTRIC CONIC DISTANCE 267.478

RL 162.00 LAL -.DO LOL 266.13 VL 32,$2T GAL 6.09 AZL 91.54 NCA 86.76 SMA

RP 207.46 LAP "1,54 LOP 3S2.gl VP 24,44S GAP 13,52 kip 9O.O$ TAL 52.04 TAP

R¢ 62.96D 61. -t0.86 6P "4.63 2AL 44.30 ZAP 552,09 ET$ IS8.92 ZAE 170,62 ETE

PLANETOCENTRIC CONIC

C3 21.532 VML 4.640 DLA "26.$6 RAL 315.04 RAD 0543.5 VEL 11.297 PTM 6.91 VHP 5.704 DPA -|9.15

LNCM AZMTH LMCH TIME L-I TIME |NJ LAT |NJ LON; INJ RT A$C INJ AZNTH INJ TIME PO CST TIN

50,00 12 33 47 25R3.39 -IO.$S 69.14 t74.39 136,67 13 56 31 1565.4

60.00 19 59 6 2952,31 -4.62 IS.?7 180,03 130.06 14 32 2D 1352.3

70.00 15 3T 58 2044.02 1.89 35.70 184.96 124.11 16 12 2 1044.0

60.00 17 IS $4 1613.11 8.92 ?.30 18g.26 118.61 18 22 26 613.1

87.81 20 18 S 1159.66 ID.04 337.08 t92.83 113.70 20 37 1g 153.7

100.00 20 38 26 1D8T.58 8.92 928.67 189.26 118.61 20 56 34 87.6

110.00 20 37 24 1090.64 1.89 324.62 184.96 124.11 20 55 35 90.6

DIFFEREMTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

TDE -.11D2 TEA -.4900 TC3 .3854 BAU .tISD eGT 787.9 6GR 652.9 SG3 279.5

RDE -.SO9s RRA .1214 RE3 -.0402 FAU .08540 RRT -.De?6 RRF .1916 RTF -.3714

FDE -.4081 FRA -.1304 FC3-3.4372 D6P 807 SG2 1023.2 R25 -.0919 R13 .3937

BDE .5215 BRA ,5056 BE3 .3875 FSP 400 SGI 794.2 SG2 645.2 THA 167,57

CRBIT DETERMINATION ACCURACY

ST 12.3 DR 31.1 6S 11.6

CRT .4820 CRS ".g684 CST -,601T

L6A 33.7 NSA 10.6 SeA 2.1

ELI 31.7 EL2 10.5 ALF 77.66

ARRIVAL DATE OCT 4 1971

EARTH TO HANS

191.92 ECC .24704 INC 1.5682 Vl 29,310

11T.16 RCA 147.$2 APO 244.32 V2 26.415

347,19 ZAC 94.4g ETC 2?g,|6 LVI -IS,$6

5.8g2 DPA -18*96 RAP 330,07 ECC 1.3639

PO CST TIM INJ 2 LAT INJ E LONG

1571,5 ?.44 5S.?!

1360.6 11,07 38,17

1053,2 IS.15 IS,18

629.0 lg. Sg 946.04

i24.T 24.2? 311.01

gg.5 lg.sg 597.4S

iO0.O 15,t5 303,10

O_61T DETERMINATION ACCURACY

IT 12.3 5R 51.S |S IE.E

CRT ,4606 CR| -.1670 C6! -.1002

LSA 34.1 NSA 10.7 SSA 2.2

ELI 52.0 EL2 10.6 ALF ??.95

ARRIVAL DATE OCT e 1971

EARTH TO MAR8

154.67 ECC .24239 INC 1.5436 Vl 29.310

118.82 RCA 147,41 APO 241,$6 V2 26,402

344.40 ZAC 94.39 [TC 279,12 LVI -IS,39

RAP 326,92 [CC 1.3544

INJ 2 LAT INJ 2 LONG

?,83 53.37

11.43 5?.?6

15.47 15.67

lg.91 345.32

24.44 313.17

19.91 306.69

1§,47 304.58

ORBIT DETERMINATION ACCURACY

8T 12.4 SR 31,6 SS 12.?

CRT .4802 CR$ -.9654 CST -.6178

LIA 54.5 MSA 10,? SSA 2.3

ELI 32.2 EL2 10.T ALF ?8.00

19g7



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ,

LAUNCH DATE JUN 18 ttT!

HELIOCENTMI¢ CEltiC

RL 138.00 LAL "*00

RP 207.60 LAP "1.58

RC 54.E4T GL -|0,8D

FL_NETOCENTR|C CONIC

C_ 20.998 VHL 4.S8t

LHCH AZNTH LMCM TIME

50.00 12 $2 25

60.00 IS 51 $5

70.00 IS 38 58

80.00 17 55 13

87.23 20 11 27

1DO,DO 20 38 3

110.00 ZO 36 22

FLIGMT TIN[ 112,00 ARRIVAL DATE O(T 8 1971

OIiTANCE 271.450 EARTH TO MARS

6.06 AZL 91.58 HCA R8,04 INk 18|,|| ECC ,2|808 INC 1.3184 ¥1 E8,$10

V2 21,$80

LVI -18,21

LOL 888.13 VL $8.$15 GAL

LOP $54,17 VP 24.348 GAP 13,14 AZP R0,05 TAL 32,40 TAP |80,44 RCA 147,45 APO 239,81

GP -4,76 ZAL 43.84 ZAP 1SO,SO ST8 188.69 ZAE 171.38 ETE 341.05 ZAC 94.29 ETC 279.08

OLA -88.40 RAL 314.83 RAO S1_3.$ VEL |1.874 PTM 8.89 VHP 5.|24 OPA -19.36 RAP $28.73 ECC 1.3458

L-I TIME INJ LAT INJ LONG INJ RT ADC lMJ AZMTM INJ TIRE PO CDT TIM INJ 2 LAT IMJ 2 LONG

2558.25 -tO,20 68.83 173.71 136.13 15 15 1 1538.2 8.19 53.07

2544.85 -4.30 S$.41 179.35 150.11 14 30 $8 1544.9 11.75 $?,$8

2035.90 2,20 35.28 184.24 124.09 16 10 52 1055.9 15.75 1$.21

1802.89 9.25 6,73 t88.33 118.51 18 81 58 602,9 20,17 344.18

1163.82 18.25 $$7.91 192,04 115.85 20 30 51 185.8 24.58 $13.95

1077.36 9.25 328.10 188.55 118.51 20 58 2 77.4 20.17 308.04

1082.72 2.80 $24,20 184.24 |24.08 20 54 25 82.7 15.75 $04.12

DIFFERENT IAL CCRRECTION5

TDE -.1097 TRA -.4876 TC$ .3842 2AU .1088

ROE -.SOD6 RRA .1184 RE3 -.0508 FAU .09015

FOE -.4330 FRA -.1521 FC$-$.7187 BSP 799

DOE .5183 8RA .5017 8C3 .3875 FSP 452

MID-COURSE EXECUTION ACCURACY ¢_BIT DETERMINATION ACCURACY

8GT 789.4 8GR 657.0 883 298.8 8T 1Z.5 5R 31.8 88 13.2

RRT -.0891RRF .2048 RTF -.3573 CRT .4819 CR8 %9659 CST -.8268

SOB 1027.0 R23 -,1052 R13 .$831 LDA 34.9 NSA 10.8 8SA 2.$

801 796.0 802 648.9 THA 167.12 EL1 32.4 EL2 10.7 ALF 77.96

LAUNCH DATE JUN 18 1971 FLIGHT TIM( !14.00 ARRIVAL DATE OCT 10 1971

HELIOCENTRIC CCNIC DISTANCE 275.446 EARTH TO MARS

RL 152.00 LAL -.00 LOL 286.13 VL 32.508 GAL 6.04 AZL 91.50 HCA 89.30 SMA 192.49 ECC .23411 INC 1.4951 VI 29.310

RP 207.73 LAP -1.50 LOP $55.43 VP 24.255 GAP 12.77 AZP 90.02 TAL $2.75 TAP 122.05 RCA 147.42 APO 257.55 V2 26,375

RC 85.969 GL -10.74 GP -4.90 ZAL 45.60 ZAP 149.08 ET8 188.41 ZAE 172.16 ETE 338.88 ZAC 94.18 ETC 278.05 LVI -15.01

PLANETOCENTRIC CONIC

C3 20.502 VHL 4.528 OLA "28.44 RAL 314.25 RAO 6643.1 VEL 11.854 PTH 8.87 VHP 5.$52 DPA -19.58 RAP 529.54 ECC 1.3574

LNCH AZNTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAY lMJ 2 LONG

50.00 12 31 4 2549.80 -9.88 68.55 175.07 156.78 13 13 $4 1549.8 8.51 32.79

60.00 13 SO 57 2538.20 -4.00 55.09 178.67 130.14 14 29 35 1338,2 12.03 37.08

70.00 15 35 49 2028.81 2.47 34.91 183.56 124,08 18 8 38 1028.8 16.00 14.80

80.00 17 54 $5 1594.36 9.53 6.25 187.86 118.43 18 21 8 594,4 20.39 144.14

86.89 20 7 8 1187.15 16.40 $$8.23 191.50 115.56 20 28 38 167.2 24.71 $14.24

I00.00 20 $7 25 I068.83 9.55 $27.61 187.86 118.45 20 55 14 68.8 20.$9 $05.51

110.00 20 35 13 1075.63 2.47 $23.83 183.5G 124.08 20 53 11 75.8 IG.OO 303.72

DIFFERENTIAL CCRRECTION5 MID-COURSE EXECUTION ACCURACY

TDE -.1098 TRA -.4848 TC5 .$798 BAU .1053 8GT 790,1 8OR 881.1 8G3 318.8

ROE -.5037 RRA .1154 RC$ -.0824 FAU .09501 RRT -.0898 RRF ,2186 RTF -.3405

FDE -.4587 FRA -.1783 FC$-4.0138 BDP 788 8GB 1030.2 R23 -.1208 R15 .3702

BDE .5153 8RA .4983 BC3 .$849 FDP 485 SOl ?gT,O SG2 852.7 THA 168,69

LAUNCH DATE JUN 18 1971 FLIGHT TIME 118.00

HELIOCENTRIC CCNIC DISTANCE 279.482

RL 152.D0 LAL -.DO LOL 286.15 VL 32.45S GAL 6.01 AZL 91,47 HCA 90.55 8HA

RP 207.88 LAP -I.47 LOP 135.68 VP 24.187 GAP 12.41 AZP 89.98 TAL 33.04 TAP

RC 87.725 GL -10.88 GP -5.03 ZAL 43.29 ZAP 147.54 [TS 188.15 ZAE 172.94 ETE

PLANE7OCENTRIC CONIC

C3 20.043 VHL 4.477 OLA "28.43 RAL $13.80 RAO 6842.8 VEL 11,834 PTH 8.85 VHP

LNCH AZHTH LNCH TINE L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[

30.00 12 29 45 2544.05 -9.55 88.30 172.47 136.83 13 12 9

SO.O0 13 49 21 2552.31 -3.75 54.81 178.04 130.18 14 28 13

TO.DO 13 $4 37 2022.70 2.70 34.59 182.92 124.05 18 8 2D

80.00 17 53 35 1587.52 8.75 5.86 187.21 118.36 18 20 3

86.74 20 4 27 1165.92 18.58 338.21 190.60 113.47 20 23 53

tOO,DO 20 38 27 1081.99 8,73 327.23 187.21 118.38 20 54 8

|10.OO 20 34 4 1089.52 2.70 $23.51 182.92 124.08 20 51 53

DIFFERENT IAL COIRCCTIONI MID-COuRSE EXECUTION ACCURACY

TDC -.1103 TEA -.4525 TC3 ,3713 8AU .1811 8iT 789.3 8OR 585.1 $03 340.0

ROE -.SODS RRA .1123 RC$ -.0749 FAU .10018 RRT -.0858 RRF .2330 RTF "._,02

FOE -.4847 FRk -.200$ FC3-4,3278 |iF 772 SOB 1052.5 R83 -.1335 R13 .3543

ROE .3129 ERA ,495S 8C$ .3788 F8P SOl 8G1 7g?.O SO2 858.$ THA 188.35

LAUNCH DATE JUN 18 1911 FLIGHT TIME 118.0D

HELIOCENTRIC CONIC DISTANCE 285.488

RL 13t.00 LAL -.DO LOL 281.1| VL 3R,401 GAL 3,98 AZL 81.4| HCA 91.81 8NA

RP 208.01 LAP -1.48

RC 88.314 GL "10.59

PL&NETOCEMTR|C CONIC

C3 18.818 VHL 4.488

LNCH AZNTH LNCM TIN[

30.OD 12 28 88

SO.DO 15 48 4

TO.DO 15 $3 21

80.00 17 32 20

88.73 20 3 8

100.00 20 35 I1

IID,00 20 $2 41

LOP 3S7,94 VP 24.083 GAP 18oDR AZP 89.95 TAL 33,32 TAP

GP "5.18 ZAL 45,01 ZAP 145,8l ST8 187,89 ZAE 175.71 ETE

ORBIT DETERMINATION ACCURACY

8T 12,8 8R 32.0 88 13.0

CRT .4852 CR| -.8823 CRT -.6388

LSA 35.3 MSA 1D.9 88A 8.4

ELl 32.6 EL2 10.8 ALF ?7.55

ARRIVAL DATE OCT 12 1971

EARTH TO MARS

181.53 [CC .23045 INC 1.4708 Vl 28.310

123.38 RCA 14T,40 APO 233.87 V2 26.357

331.50 ZAC 94.09 ETC 278.97 LVI -14.80

5.187 DPA "19.51 RAP 329.31 ECC I,AZg9

IX) CST TIH INJ 2 LAT INJ 2 LONe

1544.0 8.60 32.54

1532.3 12.26 33.?6

1022.7 16.21 14.46

587.5 20.57 343.?1

165.9 24.51 314.16

62.0 20.57 305,06

89.5 I8.21 303.3?

ORBIT DETERMIMATiO_ ACCURACY

ST 12.7 $R 32.1 $6 14.3

CRT ,4801 (RI -*6607 Ell -.14IS

LSA 33,T NSA 11,8 83A 2.3

ILl 32,8 EL2 [D.I ALP T1.67

ARRIVAL DATE OCT 14 1971

EARTH TO MAR8

|80,1_ [CC .827D3 INC 1.4483 VI 29.31D

183.13 RCA 147.38 APO 253.83 V2 28.34D

$84,53 ZAC 94.00 [TC 278.81LVI -14,51

DLA -28,48 RAL $15,$8 RAO 8142.? VEL 11.818 PTH R,14 VHP 5,051 DPA -20.07 RAP 325,04 [CC 1.3221

L-I TIN[ INJ LAT INJ LONG |NJ RT ADC [NJ AZMTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

2858.89 -2,$3 88,08 171,80 136.8T 13 10 4? 1838,9 8.03 |2.32

2327,17 -3.$2 54,58 177,43 130,17 14 28 Sl 132T.2 t2.SO 38.50

2017.$4 t,DD $4.38 182,30 124,03 18 8 58 1017.5 16.38 14.15

tsl2.$2 R.R2 3.5T 186.$7 118.31 18 18 42 582.3 2D,TD 343.35

1180.89 16.70 337.81 189.$4 115.38 20 22 27 161.D 24,9D 383.84

8056.00 8.82 328.93 188.57 118.31 20 52 45 58.8 20.?0 304.Y5

1084.$6 E.90 323,24 182.$0 124.D5 20 50 31 64,4 16.39 305.08

C_RIT OETERNINATION ACCURACY

8T 12.B $R 32,3 88 14.8

CRT .4878 CRS ",9582 CST ".6606

LDA $6.0 MDA 11,1 83A 2.S

ELI $3.0 EL2 10.g ALF 77.42

DIFFERENT IAL CCRR[CTIONS

TD[ -.1114 TRA -.4808 TC3 .$590 BAU .0970

NOR -.4982 RRA .109? RC$ -,0885 FAU ,I0513

FOE *.3114 FRA ".2266 FCS-4.6583 BDP 752

DOE .5105 BRA ,493_ |C$ ,369? FDP 330

MID-COURSE EXECUTION ACCURACY

$GT 788.9 8OR 669.0 803 362.2

RRT -,0875 RRF .2482 RTF -.2963

SGB 1034.4 823 -.1388 813 ,3334

RGI ?96.1 SG2 660,4 THA 186.07

1998



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATt JUN 18 tSTI FLIGHT TXN( 120.00 ARRIVAL OATE OCT IO lITl

HELIOCENTRIC CCttlC

RL 152.00 LAL o.00

RP 208.18 LAP -1,42

RC 91.337 GL -ID.SD

PLANETOCENTRIC CONIC

C3 19.217 VHL 4.384

LNCH AZMTH LNCH TZNE

50.00 12 27 14

6D.DO 13 48 47

78.00 18 32 0

90.00 17 50 47

86.87 20 3 4

100.00 20 33 38

110.00 28 31 26

DIFFERENT 1AL CCRRECTI(_S

TOE -.1134 TRA -.4799 TC3 .3420 BAD ,0918

ROE -.4955 RRA .1069 RC3 -.1031 FAU .IIIIZ

FDE -.3383 FRA -.2525 FC3-S.DO59 BlP 727

802 .5083 BRA .4916 BC3 .3572 FSP 578

D|ITANC[ 88?.SS2 EARTH TO MARl

LOL 286.18 VL 38.361 GAL 5.96 AZL 81.A2 HCA 98.06 8NA 189.87 [CC o2ISOS INC !.4223 Vl 28.318

LOP 359,18 VP 24.003 GAP 11,71 AZP 89.92 TAL 38.52 TAP 188.83 RCA 147,$6 APO 232.36 V2 21.32)

GP -5,35 ZAL 48,?S ZAP 144,55 ETS 187.85 ZAE I?4,40 [TE S15.32 ZAC 93.90 [TC 879.14 LVI -14.35

DLA -88.44 RAL $15,88 RAD 8648,5 VEL |1.800 PTH

L-I TIN[ INJ LAT

2534.$5 -8.11

2882.78 "3.38

2013.30 3.06

1378.73 10.04

1152.47 16.82

1053.20 10.04

1060.12 3.06

6.82 VHP 4.881 DPA -20.33 RAP 328.74 ECC 1.3181

|NJ LONG INJ RT ARC INJ AZHTH INJ TIRE PO CST TIM INJ 2 LAT INJ 8 LONG

67.89 171.38 tS6.90 13 9 28 1534.4 9.28 $8.1S

54.35 176.90 130.19 14 25 30 1322o7 12.69 34.28

34.10 181.73 124.08 18 S $3 1018.3 16.54 13.92

5.36 185.97 118.27 18 17 5 578.7 20.80 343.15

SS7.34 189.38 113.27 20 22 17 152.5 24.97 313.24

326.73 165.97 118.27 20 51 12 58.2 20.80 304.52

323.01 181,73 124.03 20 49 7 60.1 16.54 302.84

HZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 787.8 SGR 678.9 SG3 385.4 8T 13.0 8R 32.5 88 15.3

RRT -.D839 RRF .2641 RTF -.2687 CRT .5078 CR8 -.9577 CRY 0.6789

868 1038,1 R23 -.1828 R13 .$124 LSA 36.4 MSA 11.2 SSA 2.8

8G1 ?94.8 SG2 664.7 THA 166.03 ELI 33.2 EL2 11.0 ALF 77.0?

LAUNCH DATE JUN 18 1971 FLIGHT TIME 122.00 ARRIVAL DATE OCT 18 1971

HELIOCENTRIC CONIC

RL 152.00 LAL ".DO

RP 206.32 LAP -1.39

RC 93.190 GL -1D.41

PLANETOCENTR|C CONIC

C3 18.844 VHL 4.341

LNCH AZHTH LNCH TIME

SO.DO 12 28 2

60.00 13 43 31

70.00 15 30 38

8O.OO 17 48 57

87.17 20 4 32

100.00 20 31 49

!10.00 20 30 2

01FFERENT IAL CCRRECTION8

TOE -.1161 TRA -.4795 TC3 .3200 8AU .0880

ROE -.4928 RRA .1043 RC3 -.1187 FAU .11888

FOE -.5649 FRA -.2790 FC3-5.3699 BSP 702

DOE .5062 BRA .4907 BC3 .3413 FSP 621

DISTANCE 291.622

LOL 266.13 VL 32.320 GAL 5.93 AZL 91.40 HCA 94.31 8MA

LOP .44 VP 28.927 GAP 11.38 AZP 89.89 TAL 33.80 TAP

GP "5.51 ZAL 42.58 ZAP 142.70 ST8 187.41 ZAE 174.94 ETE

EARTH TO MARS

189.15 ECC .22097 INC 1.3981 Vl 29.310

128.11RCA 147.35 AlSO 230.94 V2 26.804

303.29 ZAC 93.80 ETC 278.76 LVI -14.10

DLA -28.41 RAL 818.02 RAD 6642.3 VEL 11.784 PTH 6.81 VHP 4.739 DPA -20.62 RAP 328.40 ECC 1.3101

L-I TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT |NJ 2 LONG

2580.39 o8.91 67.72 170.89 186.93 13 8 12 1530.4 9.47 S1.98

2318.96 -3.16 $4.17 176.39 130.20 14 24 10 1319.0 12.88 38.09

2009.93 3.19 33.92 181.18 124.02 16 4 6 1009.9 16.65 18.78

1576.66 10.10 5.24 185.38 118.25 18 15 14 576.7 20.85 $43.02

1139.76 16.93 336.46 188.76 113.16 20 23 31 139.8 25.02 312.32

1051.13 10.10 326.61 185.38 118.25 20 49 20 51.1 20.85 304.89

1056.75 3.19 322.84 181.18 124.02 20 47 39 SG.7 16.65 302.65

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 786.4 SGR 676.S SG3 409.5 ST 13.2 SR 32.6 88 15.7

RRT -.0781 RRF .2805 RTF -.2360 CRT .5182 CR8 -.9562 CST -.8864

8GB 1037,6 R23 -.2099 R13 .2841 LSA 36.8 MSA 11.3 SSA 2.6

SG! 792.8 802 669.3 THA 166.30 ELI 33.4 EL2 I1.1 ALF 76.82

LAUNCH DATE JUN 10 1971 FLIGHT TIME 124.00 ARRIVAL DATE OCT 20 1971

HELIOCENTRIC CONIC DISTANCE 295.707 EARTH TO MAR8

RL 152.00 LAL -.DO LOL 286.13 VL 32.282 GAL 5.90 AZL 91.37 HCA 95.56 SMA 188.48 [CC .21827 INC 1.3737 Vl 29.3i0

RP 208.49 LAP -1.37 LOP 1.89 VP 23.854 GAP 11.06 AZP 89.97 TAL 34.01 TAP 129.56 RCA 147.34 APO 229.63 V2 28.294

RC 95.074 GL -10.31 GP -5.67 2AL 42,32 ZAP 14t.03 ETS 187.17 ZAE 175.24 ETE 288.39 ZAC 93.71 ETC 278.67 LVI -13.84

PLANETOCENTR1C CONIC

C3 18.495 VHL 4.301 DLA "28.37 RAL 312.79 RAD 6642.2 VEL 11.769 PTH 6.80 VHP 4.603 DPA -20.92 RAP 328.03 ECC 1.3044

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 12 24 52 2528.97 -8.74 87.57 170.44 136.96 13 6 59 1527.0 9.64 51.81

60.00 13 44 15 2315.82 -S.O2 54.02 175.90 130.21 14 22 $1 1315.8 12.98 35.93

70.00 15 29 8 2007.37 3.29 35.79 190.67 124.01 16 2 35 1007.4 16.74 13.59

80.00 17 48 53 1573.99 10.12 5.21 164.02 118.24 18 13 9 576,0 20.66 342.98

07.67 20 7 5! 1121.58 17.02 335.17 188.23 113.04 20 26 32 121.6 25.05 311.00

100.00 20 29 45 1050.46 10.12 _26.57 164.62 118.24 20 47 16 50.5 20.86 304.35

110.00 20 29 34 1054.19 S.29 322.70 180.67 |24.0! 20 46 6 54.2 16.74 302.50

DIFFERENT IAL COqRECTION8 HID-COURSE EXECUTION ACCURACY (_qBI T DETERMI NATION ACCURACY

TDE -.1t01 TRA -.4708 TC3 .3153 BAU .0845 SET 775.8 $GR 861.6 $03 437.0 ST 13.0 SR 32.8 S5 IS.S

ROE -.4907 RRA .1010 RC3 ".!388 FAU .12344 RRT -.0847 RRF .3018 RTF -._39 CRT .5065 CRI -.9547 LIT ".ill2

FD2 -.S043 FRA-.3181 FC3"5.7TS3 6IF 571 SGB 1032.7 R23 ".2190 RI3 .2867 LSA 37.2 RSA !1.2 SSA 2.7

8DE .5028 BRA .4813 8C3 .3419 FSP $51 SGI 724.4 SG2 671.8 THA 1S3.43 ELI 33.5 EL2 10.9 ALF 77.29

LAUNCH DATE JUN 18 1971 FLIGHT TIME 128.00 ARRIVAL DATE OCT 22 1971

HELIOCENTRIC CONIC DISTANCE 298.805 EARTH TO MARS

RL 152.00 LAL ".DO LOL 268.18 VL 32.247 6AL 5,87 AZL 91,$5 HCA 96.80 SHA 187.89 ECC ,21579 INC 1.3493 VI 29.310

RP 208.87 LAP "_.$4 LOP 2.98 VP _S.784 GAP 10.74 AZP 89.84 TAL 34.10 TAP I3D.DO RCA t47.34 APO 228.43 V2 28.284

RC 88.988 GL "10._1 GP "5.88 ZAL 42.15 ZAP 139.32 ITS Ill.g3 ZAE i75.20 [TE 271.99 ZAC 98.81 ETC 278.58 LVI -13.57

PLANETOCENTRIC CONIC

CS 18.188 VHL 4.262 DLA -28.Sl RAL 812.58 RAD 6642,0 VEL 11.755 PTH 6.78 VHP 4.478 DPA -21.23 RAP 327.68 ECC 1.2990

LNCH AZMTH LNCM TIME L-I TIME INJ LAT INJ LONG [NJ RT ARC |NJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO.GO 12 23 46 2524.08 -8.60 67.45 170,02 136.98 13 5 50 1524.1 9.78 51.69

60.80 13 43 0 2313.30 -8,91 $3.90 175.46 130,21 t4 21 33 1313.3 15.09 35.80

70.00 15 27 37 2088.64 3.35 $3,78 188,19 124.01 16 1 2 1005.6 18.80 13.48

80.00 17 44 36 1876.71 10.10 5.25 184.29 118.25 18 10 52 576.7 20.85 343.02

88.63 20 18 5 1091.35 17.10 332.99 187.74 112.91 20 33 16 91.3 28.87 308.79

100.80 20 27 27 1051.19 10.10 $26.62 184.2g 118.25 20 44 5g 51.2 20.85 304.39

110.00 20 27 3 1052.46 3.35 322.6! 180.19 124.DI 20 44 36 52.S 16.80 302.40

DIFFERENTIAL CCRRECTIONS HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1179 TRA -.4734 TO3 .2732 8AU .0762 SST 778.T $GR 685.5 903 482.4 8T 13.5 8R 32.g 88 16.9

RDE -.497? RRA .0987 RC3 -.1542 FAU .12947 RRT -.0676 RRF .3177 RTF -.1711 CRT .$312 CR3 -.9535 ClT -.7091

FD[ -.6271 FRA -.3411 FCS-6.1702 BIP $85 SG6 1037.4 R23 ".2640 R13 .2317 LIA 37. S MSA 11.4 8SA 2.7

BDE .5018 8RA .4856 BC3 .3137 FIP 701 SGI 784.4 SG2 878.9 THA 186.06 EL1 33.? EL2 11.1 ALF 76.18

1999



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCN DATE JUM 1| 187|

HELIOCENTRIC CCNIE

RL tgl. OO LAL ".00

RP 208.85 LAP -I.31

RC 98.D29 6L "IOolD

PLAMETO¢ENTRI¢ CONIC

E3 IT.856 VHL 4,221

LNCH AZMTH LNCH TIME

50.00 12 22 42

60,00 13 41 46

70.00 15 26 3

80.00 17 42 6

90.00 20 12 43

100.00 20 24 58

!10,00 20 25 30

FLIGHT TIN( tll. O0 ARRIVAL DATE OCT 24 II?l

OIRTAMCE 303.918

LOL Ill.|3 VL 38.815 GAL 5;84 AZL 91.32 MCA $i_OS 8MA

LOP 4.18 VP 23.?17 GAP 10.44 AZP 89,81TAL 34,$2 TAP

6P 06.0| ZAL 42,01 ZAP |3?,58 ET8 IRE.TO ZA[ [74.7? [T(

EARTH TO MARl

117,34 ECC .2134R lie |.$249 VI ll.510

|32.37 RCA |47.34 APO 22T.$4 V2 ER.243

256,4| ZAC 93,51ETC 278,40 LVI -1},18

OLA "28.24 RAL 312,48 RAD 6_41,9 VEL 11,14| PTH 6oTT VHP 4.352 OPA "21.38 RAP 327.19 ECC 1.2938

L-| TIME INJ LAT INJ LONG INJ IT ARC ]NJ AZMTH ]NJ TIME PO ¢8T TIN INJ 2 LAT INJ E LONG

2521.67 -8.48 17,34 I89.84 138.BR 13 4 44 1321.7 8.11 51.58

2311.38 -2.83 53,81 175.05 130,22 14 20 17 t311.4 13,17 35.70

2004.66 3.39 33.64 179.75 124.01 15 59 28 1004.7 16.83 13.43

1578.67 10.04 5.38 183.79 118.27 18 8 25 3?8.7 20,80 343.15

1092.84 16,04 332,63 186,78 113.81 20 30 55 92.8 24.40 30R.72

1053.14 10.04 326,73 183.79 118.27 20 42 31 53.1 20.80 504.52

1051.48 3.39 322.58 179.75 124.0! 20 45 1 51.5 1R,83 502.34

DIFFERENTIAL CORRECTIONS

TDE -.1250 TRA -.4795 TC3 .2303 BAU .0687

ROE -.4847 RRA .0965 RE3 ".1726 FAU ,13567

FOE -.6502 FRA -.3653 FC3-6.5781 86P 576

BDE .5006 8RA .489! BC3 .2878 FSP 751

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 781.9 SGR 689,4 $03 488.7 8T 13.9 SR 32.9 SS 17.2

RRT -.0493 RRF .3351 RTF -.1170 CRT ,5525 CRS -.9522 CST -.7297

SGB 1042.4 R23 -.3064 R13 .1689 LSA 37.9 NSA 11.6 8SA 2.e

SG1 785.1 6G2 685,8 THA 169.34 ELI 53.9 EL2 11,S ALF 75.16

LAUNCH DATE JUN 18 1971 FLIGHT TIME 130.00

HELIOCENTRIC COMIC

RL 152.00 LAL -.00

RP 209.04 LAP -1,28

RC 100.898 GL "g.9g

PLANETOCENTRIC CONIC

C3 17.562 VHL 4.191

LNCH AZNTH LNCH TIME

50.00 12 21 41

60.00 13 40 33

70.00 15 24 27

80,D0 17 39 26

90.00 20 2 8

t00.00 20 22 18

11D.00 20 23 54

ARRIVAL DATE OCT 26 1971

DISTANCE 308.038 EARTH TO MARS

LOL 266.13 VL 32.186 GAL 5.81 AZL 91.30 HCA 99.29 SNA 186.BS ECC .21[37 INC 1.3003 Vl 29.310

LOP 5.42 VP 23.653 GAP 10.14 AZP 89.79 TAL 34.44 TAP 133.73 NCA 147.35 APO 226.34 V2 26.221

GP -6.18 ZAL 41.89 ZAP 135.81 ETS 186.47 ZAE 174.01 ETE 243.43 ZAC 93,42 ETC 278.38 LV! -12.99

DLA -28.16 RAL 312.28 RAD 6641,7 VEL 11,730 PTH 6.70 VHP 4.237 DPA -21.9D RAP 326.73 ECC 1,2690

L-I TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2519.74 -8.38 67.26 169.30 137.01 13 3 41 1519.7 10.00 51.50

2309.97 -2.76 53.74 174.67 130.22 14 19 3 1310.0 13.23 35.63

2004.40 3.40 33.63 179.33 124.00 15 57 32 1004,4 16.84 13.41

1581.76 9,94 5.53 183.31 118.30 18 5 48 581,8 20.72 343.34

1121.54 15.25 334.36 185.99 114.11 20 20 49 121.5 25.89 310,66

1056.23 g,g4 326.90 183.31 118.30 20 39 54 56,2 20.72 304.71

1051.22 3.40 322.55 179.33 124,00 20 41 25 51.2 16.84 302.33

DIFFERENTIAL CCRRECTION8

TOE -.t318 TRA -.4833 TC3 ,1835 BAU .0624

ROE -,4817 RRA .0942 RC3 -,1923 FAU .14212

FDE -.5745 FRA -.3909 FC3-7.0056 BSP 580

BOG .4994 8RA ,4924 8C5 .2658 FIP 802

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 209.24 LAP -1.25

RC 102.593 GL -9.57

PLANETOCENTRIC CONIC

CS 17,285 VHL 4.157

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 786.0 8DR 693.6 803 310.2 ST 14.4 SR 35.0 35 17.5

RRT -.0285 RRF .3536 RTF -.0802 CRT .5720 CR3 -.9509 CST -,7464

8GB 1048.3 R23 -.3444 R13 .0945 LIA 38.2 MSA 11.7 SRA 2,8

SGI 787.1 502 692.3 THA 173,$9 ELI 54.2 EL2 11.4 ALF 74.16

FLIGHT TIME 132.00 ARRIVAL OATE OCT 28 19?1

DISTANCE 312.170 EARTH TO MARl

LO(. 28R.13 VL 32.160 GAL 5.78 AZL 91,26 HCA 100.53 8HA 188.40 [CC .20941 INC 1,2756 Vl 29.510

LOP 6.66 VP 23.592 GAP 9.85 AZP 82,77 TAL 34.53 TAP 135,08 RCA 147.37 APO 225.45 V2 21.195

GP "S.3R ZAL 41.80 ZAP 134.02 ETS 186.23 ZAE 172.97 ET£ 233.37 ZAC 93.32 ETC 2?8.26 LVl -12.6T

LNCN AZNTN LNCN TINE L-I TIME INJ LAT

50.00 12 20 44 2518.28 -8.31

90.00 13 39 21 2309.11 -2.73

70.00 15 22 49 2004.82 3.39

80.D0 17 36 40 1585.17 9.81

90.00 19 53 54 1143.16 14,05

SOD.00 20 19 30 10G0,54 9.81

110.00 20 22 IS 1051.55 3,39

DIFFERENT IAL CORRECTIONS

TD[ -.1385 TRA -.48T0 TC$ .1526 RAU .05RO

ROE -.4187 RRA .0920 RCi -.1131 FAU ,14574

FOE -.SiRe FRA ".4IGR FC3-7.4498 RiP 540

BOG .4983 ERA .4956 |C3 .2508 FAR 454

DLA -28.00 RAL 312.17 RAD $641.6 VEL 11.718 PTH 6.75 VHP 4.127 DPA -22,25 RAP 326.22 ECC 1.2645

INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

67.20 188.99 137,02 13 2 42 1518.3 10.08 51.43

53.70 174.33 130,22 14 17 30 1309.1 13.27 35.59

33.65 178.95 124.01 15 56 14 1004.8 16.65 15,44

5.76 182.55 118.34 |8 3 5 385,g 20.61 543.50

333.64 183.31 114.46 20 12 57 143.2 23.48 312.1t

327.13 182.85 118.34 20 37 10 60,3 20.61 504.91

322.57 !75.85 124.01 20 39 47 SI.G 16.83 302.55

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 791.8 SGR 498.0 303 544.5 GT 14,9 RR 33.1 RE IT.8

RRT -.0051RRF .I7|T RTF ".:,_05 CAT .5901CRS -.S4iT CII -.7454

3GB 1055.5 R23 ".3721 R13 .0071 LIA 38.5 NSA 1|,8 88A 2.8

SGI 791,8 SG2 Bgl.0 THA |T8.85 ELI 34.4 ELI JI,8 ALF ?3.IT

FLIGHT TIME 134,00LAUNCH DATE JUN 11 1971

DIFFERENTIAL CORRECTIONS

TOE -,145S TRA -.4913 TC3 .OTSD BAU .OSGl

ROE -.4756 RRA .oRgg RE3 -,2349 FAU .15546

FOE -.7225 FRA -.4407 FC3-7.9075 BSP 527

ROE .4974 DflA .4994 BE3 .2466 FSP DOS

ARRIVAL DATE OCT 50 IiTI

NELIOCEHTRIC CONIC DIITANC[ 318.31| EARTH TO HARA

RL 152.00 LAL -,00 LOL 21t,13 VL 32.13G GAL 5.75 AZL 91.ES HCA IOI.Ti 3NA IIB,O0 [CC ,20?60 INC 1,2507 VI R1.310

RP 209.44 LAP -I,ll LOP 7.80 VP 23.532 GAP 9.37 AZP 89.74 TAL 34,51 TAP 13R,lS RCA 147,38 APO 224,61 V2 26.174

RC !04.913 GL -G.T4 GP o4.$4 2AL 41.74 ZAP 132.18 (73 186.00 ZAE I71.?S ETE 225.TS ZAC 83.22 ETC 278.14 LVI -12.35

PLANETOCENTRIC CONIC

C3 17.020 VHL 4.12R OLA -27,85 RAL 312.08 RAO 8641.$ V[L II,TOT PTH B,T4 VMP 4,0|30PA "22,82 RAP 365.88 [CC 1,2101

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ tT A3C INJ AZMTM INJ TIME PO CIT TIN IMJ E LAT INJ 2 LONG

30.D0 12 IR 48 2SI?,EO o3.tB BT.IS 168.T1 137,03 13 I 46 1517.2 10,13 51.38

RO.O0 13 3D 10 2308,T3 -2.71 53.68 174.01 130.23 14 18 3G 1308,S 13.2R 35.57

?0,00 13 21 10 2005.85 3.34 33.71 178.59 124.01 15 54 36 1005,g 16,79 IS.50

90.00 17 33 42 1590.91 9.84 6.03 182,43 118.3g 18 0 15 5gD.g 20.49 345.92

90.00 19 41 39 !1R2.18 14,11 335,80 184.71 114.77 20 8 1 162.2 23,12 513.39

100,00 20 IR 34 1065.31 G.84 327.42 182,43 |18.39 20 34 20 65,4 20.48 305.29

11D.00 20 26 36 1052.70 3.35 322,63 178.5g 124,01 20 35 9 52.7 16.79 302.41

ORDIT DETERNINATION ACCURACY

ST 15.4 IR 33,1SS 16.1

CRT .6075 CR$ ",946? CST -.7912

L8A 38.8 NIA 12.0 $9A 2*g

ELI 34.6 EL2 11.? ALF 72.15

MIO-COURSE EXECUTION ACCURACY

6GT 800.7 SGR 702.7 SG3 573.5

RRT .0219 RRF ,3923 RTF .0628

$GB 1065.3 R23 .3854 R13 .Ogll

SGI 801.4 SG2 ?02.0 THA 4,76

2ODD



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL 4, 1971 )

LAUNCH GATE J_V II !111

HELIOCENTRIC CAN|{

RL 132.00 LAL ".00

RP 2Dg.18 LAP -[.11

NC !01.958 GL "i.ll

PLANETOCENTR|C CQNIC

C5 18.?lg VML 4o015

LNCH AZNTN LKN TIME

50.OD 12 IS 5T

SO.OO IS 3? 1

?O.OO 15 18 29

80.00 17 30 41

gO.DO lg Sg 5S

100.00 _0 13 51

tZO.OO 20 19 38

LOL Ill. S5 VL

LOP l,I) VP I$,4TI GAP 9.30 AIP ll.;l TAL 34.il TAP II?,ll lea I4?.40 APO lll.ll VI 81. I50

IP -S.?E IAL 41,?0 lP 110.$4 [TI !15,_ II It.If El( II1,tl lK I),ll [TC l?l,Ol L¥1 -11°9t

DLA -IT.I3 RAL Ill.D3 lAB 1441.4 ¥[L tl,iH PTM I._i VNP 3.911 DPA -ll.DO NAP SIS.II (CC 1.2710

L-I TIME IMJ LAT |NJ LONG INJ NT A$C INJ _MT_ IiJ TIN( PO CIT TIM INJ 2 LAT INJ 2 LONG

Z$tl. SS -i.lt 4/.ll lie.41 137,01 15 0 iS 15It.S 10.11 51.38

Z308.81 -2.72 53,69 ITS.T3 [SO,It 14 15 30 1308,9 13.28 3].$8

2007.51 ].21 35.00 lTl.Jl 114,0| 15 52 II IO0?.l 18.73 13,59

1598.?9 9.45 8,38 IIZ.05 1t8.41 1? 51 18 $96,8 20.33 344.29

1179.88 13.80 33T.85 184.1S ItS.D4 19 $9 58 179.9 22.76 314.57

1071.28 9.45 327.?5 112.03 tI1.4S tO 31 24 71.3 20.3] 303.61

1054.39 3.20 3_.?1 ITl.It 114,01 10 38 29 54,4 16.73 302.51

YLISMT Till Ill,O0 A|IiYAL DATE IOV I Jl?!

01ITAKE il0.411 IAITN TO NAil

lIoll4 GAL 5.?1 IlL ltolt _i 103,00 H |ll,13 [¢C ,20114 IMC t,12l? Vt II,ltO

DIFFERENTIAL C_NECTI(_4I

TOE -.1528 TRA ".4917 TC] .0180 IAU .OST9

ROE -.4724 RRA ,08TSIC3 -,25TO FAU .IQIlS

FOE -.7449 FRA -.48|1 FCS-I.3?II lip 511

BDE .4965 IRA .5054 |C3 .2501 FSP gig

MID-COURSE [XECUTICN k¢O_ACY (_IIIT DETERMINATION ACCURACY

8GT 813.0 I_ TQT,I 1G| 103,0 IT t5.9 IR 33.1 8S 18.4

RNT .0528 UF .i|li RT_ ,121t CNT .6147 CNS -.94?5 CST -.7581

$GB I077.9 I23 °]800 l|3 ,|9_0 LIA $9.1 NOA 12.1 8IA 2.9

8G1 814.4 8C_1 ?0_,? ?HA 10.30 ILl 34.8 EL2 11.8 ALF ?I.DS

LAUNCH DATE JUN 19 1971 FLIGHT TIN( 1]t°00 AHIVAL DATE NOV 3 lg?l

HELIOCENTRIC CONIC DISTANCE 514.420

RL 152.00 LAL -.00 LOL Ill. IS VL 52.094 iAL 5.68 AZL 91.20 NC4 104,8) IRA

RP 299,87 LAP -l.ll LOP 10.36 VP 25.421 GAP 9.03 AlP tg.?Q TAL 34.03 TAP

RC 109.028 GL -9.4? $P -G.91ZAL 41.89 ZAP 128.46 [TI 185.52 IN( 168._0 ETE

PLANETOCENTR1C CONIC

C3 16.523 VHL 4.065 DLA -27.89 RAL 3|2.01 lAD 464l.] VEL 11.68& PTM

LNCH AZMTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT AIC

SO.DO 12 18 8 251G.30 -8.21 67.11 160.25 187.01 13 D 4

60.00 13 35 53 2309.47 -2.74 53.72 173.48 130.28 14 14 22

70.00 13 17 48 2009.84 3.19 3].92 177.97 I14.01 IS $1 16

80.OO !? 27 33 1803.44 9.24 8.76 lOt.iS 118.$2 IT 54 19

9o.00 19 35 41 1196.78 13.11 338.85 183.ti 115.26 IS 53 38

1o0.00 20 10 27 1077.91 9.24 328.13 Iel.o5 118.52 20 28 IS

110.00 20 17 13 1056.66 S.Ig 522.83 177.97 124.02 IO 34 49

DIFFERENTIAL CORRECTION9 HID-COURSE EXECUTION ACCURACY

TD[ -.1607 TRA -.5000 TC3 -.0578 IAU .0635 SGT 030.0 SGR 711.7 SG3 83_.0

ROE -.4690 IRA .0858 RC5 -.2817 FAU .169/5 RRT .0871RRF .4522 RTF .1975

FOE -.7650 FRA -.4882 FC5-8.8600 IlP 315 SGI5 1094.0 NIl .5639 RII °2831

BDE .4957 BRA .5081 8C5 .2875 FSP 1015 8G1 838.2 $G2 703.1 THA 14.03

EARTH TO MARl

183.31 ECC .20440 INC 1.2005 vt 29.]10

13|.80 RCA 147.45 APO 223,19 V2 25.114

215.44 ZAC 93.05 [TC 277.98 LVI "11.88

0.79 VMP 3,834 DPA -23.59 RAP $24.53 ECC 1.1720

INJ AZMTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

1516.3 SO.S? 51.55

1309.5 13.25 35.81

1009.8 16.65 13.72

603.4 20.18 144.?1

196.8 22.42 $15.69

77,9 20.16 306.08

56.? 16.65 102.64

ORBIT DETERMINATION ACCURACY

ST 16.5 8R 35.1 8l 18.8

CRT .8414 CR8 -.9484 CIT -.8109

LSA 39.6 NSA 12.1 ssA 3.0

ILl ]5.0 ELl 12.0 ALF 89.88

LAUNCH DATE JUN 18 1971 FLIGHT TIM( 140.00 ARRIVAL DATE NOV 3 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 219.10 LAP -1.15

RC 111.121 GL -9.55

PLANETOCENTNIC CONIC

C3 16.293 VHL 4.037

LNCH AZNTH LNCH TIN[

50.00 12 17 21

60.DO 15 34 41

?O.OO 1] ll 5

8O.O0 17 24 28

gO.D0 1l 2? 43

100.DO 20 ? 18

ttO.OO 20 13 29

DIFFERENTIAL COmNECT|ONI

TD[ -.Ig90 TRA -.5088 TCS -.1519 9AU .0119

lO( ".4155 IRA ,0ISI RC3 -.5011 VAU ,17101

FOE ".?844 FRA -.]101FC]-9.]S33 859 S49

ODE .4952 IRA .5138 |C3 .314S FIP ID?O

DISTANCE ]28.78l

LOL ZlO.I3 VL 32.07? GAL 5.64 AZL 91.[0 MCA 105.45 INA

LOP 11.59 VP 2].368 GAP 8.77 AZP 89.89 TAL 34.8l TAP

-7.10 ZAL 41.70 ZAP 128.56 ITS 183.27 ZA[ 117.35 IT[

EARTH TO MARS

II$.Ol ECC .20289 INC 1.1751 VI 29.310

140.07 RCA 147.46 kPO 222.38 V2 26.098

Ill.SO ZAC 92.94 ETC 2T7.74 LVI -11.$0

DLA -27.55 RAL 312.01 lAD 8641.1VEL 11.875 PTH 6.TI VHP 3.?48 DPA -13.79 RAP 313.90 ECC 1.2882

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZMTN |MJ TIN( PO CST TIN INJ I LAT INJ 2 LONG

1514.42 °8.22 67.11 II8.OI 117.03 Ie S9 18 1516.4 10.17 51.36

I]lO.50 -2.T9 68.7T ITS,El 130.ti 14 13 I1 1310.5 13.11 35.68

2012.88 3.09 54.08 177.69 114.03 15 49 3S lOtl. T 18.56 13.89

lllO.?? 9.00 ?.iT 181.31 !18.59 17 51 17 610.8 19.97 345.17

IllS.IT 12.13 ]59.8! 18].19 llS,Sl 19 4? iT 215.2 22.07 318.78

lOIS.IS 9.00 529.54 181.]1 liO.lI lOiS |3 85.2 Ig.97 ]08,54

lO]g,dg 5.01 ]12.98 ITT,18 124,03 lO ]] 9 ]g.5 16.36 302.80

NID-COUR$( IX[CUT|ON ACCURACY OllglT DETERNINATION ACCURACY

$GT 151.| l_ ?li.! IGS ii].3 IT I?,| 88 33,1SS 18.8

RRT .I14S RRF .4518 RTF ,_lT CRT ,85?4 CRI -.8454 CST -.J_44

1G1 1114,? RIG o]414 RI] ,8845 L]A 39.8 NSA 12.] 88A 3.0

IG! 161.8 IGl T00.1 THA IT.IS ILl ]5.2 ILl 11.1ALF SI,S2

LAUMCH OATE JUN tS tgTt FLIGHT TINt 142,00 ARRIVAL DATI NOV ? 1971

NELIOCEHTRI¢ CONIC OI3TANC[ 352.15T EARTH TO N4R8

RL IS2,00 LAL -.00 LOL !58.13 VL 52.98! GAL S.61AZL 91.15 HCA |08.&t 8NA 154,?1 ECC .20169 INC 1.1494 Vl 29.]10

RP 210.]3 LAP -I.10 LOP ll.ll VP 25.318 GAP 1,52 AZP 89.6? TAL 54,ST TAP 141,21 RCA 147,50 APO 211.0] VI 21.071

RC 11].239 GL -9.19 GP -T,II ZAL 41,74 ZAP 114.5] ST8 I15.Dl ZA( li5.19 ITS |OI,ll ZAC 92.84 (TC 177,$9 LVi -19.93

PLANETOCENTRIC CONIC

CS 18.077 VML 4.010 OLA -|?.39 RAL 312.94 RAD St41.O VEL 11.147 PTH 1,TO VHP $.IST DPA -24.19 RAP 325,15 (CC 1.2841

LNCH AZNTH LNCH TINS L-I TIN£ INJ LAT INJ L_; INJ RT ASC INJ AZNTM |NJ TIN[ PO CIT TIM INJ l LAT INJ Z LON8

SO.O0 12 11 38 1511.gl -8.24 17.14 157.g0 15?.03 12 55 55 1318.9 10.14 51.38

80.00 13 33 41 1311.96 -2.0] S$.84 173,05 150.12 14 12 1] 1312.0 IS,15 35.?4

?D.00 IS 14 Ig 2018.05 2.96 54,24 17?,4] 114,04 15 47 55 1016.0 18.44 14.08

80.00 17 21 14 1619,?$ 0,74 7,42 150.95 118,58 17 41 15 618.? 19,T8 ]43,87

90.00 19 21 t 1219.2] 11,16 $40,?5 152,77 115,/$ 11 42 3D IZ9,1 I1./] 31/.81

100,OD ID 4 I 1013,10 5,?4 3El,IS |SD.IS 1|0,Sl l0 t| !1 t3,1 lt,?l 30?,04

110.D0 29 13 43 10(_,81 1,9S _23,15 1??.45 |24,94 _0 31 18 61.g 11,44 303.00

DIFFERENTIAL CQRRECTIGN8 N|D-COURIE EXECUTION ACCURACY ORS[T DETERNINATION ACCURACY

TDE -.17?8 TRA -.5128 TC3 -,2172 IAU .0853 IGT 880.1 $(WR 715.5 $05 IS3.1 1T 17.? SR 33,1 18 19.0

ROE -.4619 RRA .9822 RC3 -.3323 FAU .18298 RRT .1644 RRF .4730 RTF .3353 CRT .6?2? CR8 -.9445 COT -.8368

FOE -.8028 FRA -.5302 FC3-9.8334 B$P 625 $06 1140.1 R2] .5177 813 .4370 LSA 40.1NSA 12.4 $SA S,O

BOE .4949 mRA .5193 BC3 .3970 F$P 1123 801 902,1 1GI t97,3 THA 19.89 ELI 35.S EL2 12.2 ALF 8?.]2

2001



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 18.1971

HELIOCENTRIC CONIC

RL 152.00 LAL ".00

RP RiO.S? LAP -l.0Y

RC 119,$8Q GL -9,03

PLANETOCENTRIC CONIC

C3 IS.864 VHL S.983

LNCH AZNTH LNCM TINS

50.00 12 15 5T

SO.DO 15 52 37

70.00 15 12 54

80.00 17 18 O

go.oo 19 16 31

100.00 20 0 52

110.00 20 12 0

FL|GHT TIME 144.00 ARRIVAL DATE NOV I lift

DIRTANCE 33T.|$§ EARTH TO MARl

LOL. 28l,[$ VL 32,048 GAL 9,57 AZL 91,12 NCA tOY,it INA IR4,54 ECC ,lOOSO IMC 1,1234 Vl 2l,llO

LOP 14,04 VP 23.2R? GAP 1,27 AZP R9.65 TAL 34,50 TAP |42,41RCA 147,94 APO 221.54 V2 28,044

GP -?.48 ZAL 41,81 2AP 122.69 ET8 184,?R 2AE 183,99 ETE 206.80 ZAC R2,T4 ETC 27?.44 LVi -10,55

DLA "27.21RAL 312,09 RAD 6640.9 VEL 11.65D PTH 6,70 VHP 3.591 OPA "24.61 RAP 322.57 (CC 1.2611

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT IHJ 2 LONG

2817.?5 -8,28 87.18 167.?T 137,02 12 5? 55 151T,? 10.10 51.41

2313.84 -2.93 53.93 IT2.88 130.21 14 tt tO 1313.8 13.07 35.83

201g.93 2.81 34.44 177.23 124.05 15 48 14 1019.9 18.31 14.30

1627.26 8.46 R.IO 180.69 118.74 17 45 7 827.3 19.53 346.20

1245.05 11,69 341.68 182.39 115.93 19 37 18 243.0 21.38 318.e5

1101.73 0.46 329.4T 180.69 118.74 20 19 14 101.7 19.53 3D?.57

1088.75 2.81 323.36 177.23 124.05 2D 29 47 86.7 16.3t 303.22

DIFFERENTIAL CCRRECTION8

TOE -.1867 TRA -.51g5 TC3 -.30T7 DAU .!002

ROE -.4580 IRA .0806 RE3 -.3588 FAg .189T7

FOE -.8183 FRA -,5471 FC-10.3562 DSP 703

802 .4946 BRA .3257 BC3 .4727 FIP 1180

LAUNCN DATE JUN 19 1971

HEL|OCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORD1T DETERMINATION ACCURACY

SET 915.6 9GR 729.g SG3 724.0 $T 18.4 SR 33.0 $S I9.1

RRT .2056 RRF .4934 RTF .4017 CRT .8875 CR8 -.9437 CIT -.8481

SG6 1171.0 R23 .2950 R15 ,5004 LSA 40.3 NSA 12.6 88A 3.1

SEt 944,0 SG2 6g2.8 THA 21.00 ELI 35.7 £LZ 12.4 ALF 85.95

FLIGHT TINS 146.00 ARRIVAL DATE NOV It 1971

DISTANCE 541.318 EARTH TO MARS

RL 152.00 LAL -.DO

RP 210.82 LAP -1,04

RC 117.545 GL -8.88

PLANETOCENTRIC CC_IIC

C3 15.659 VHL 3.957

LNCH AZNTH LNCH TIME

50,00 12 15 18

60.00 13 31 33

70.00 15 tO 48

80.00 17 14 45

90.00 19 11 13

100.00 t9 57 37

110.00 20 10 14

LCL 266.13 VL 32.036 GAL 5.53 AZL 91.10 HCA 109.13 SNA 184.34 ECC .19941 INC 1.0971 Vl 29.310

LOP 13.26 VP 23.218 GAP 8.03 AZP 89.64 TAL 34.41 TAP 143.54 RCA 147.58 APO 221.10 V2 26.015

6P -7.68 ZAL 41.89 ZAP 120.73 ETS 184.50 ZAE 162.24 ETE 204,58 ZAC 92.65 ETC 277.28 LV! -10.16

DLA "27.03 RAL 312.17 RAD 6640.8 VEL 11.649 PTH 6.89 VHP 3.521 DPA -25.03 RAP 321.86 (CC 1.2577

L-I TIME INJ LAT ]NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT |NJ 2 LONG

2518.93 -8.34 67.23 167.68 137.01 12 57 17 1518.9 10.04 51.46

2318.12 -3.03 54.03 172,74 130.21 14 10 9 1316.1 12.97 35.95

2024.29 2.64 34.67 177.03 124.D6 15 44 32 1024.3 16.16 14.55

1636.29 8.16 8.61 18D,42 118.82 17 42 1 636.3 19.29 346./6

1260.69 11.22 342.59 182.03 116,13 19 32 14 280.7 21.03 319.86

1110.76 8.16 329.98 180.42 I18.82 20 16 8 110.8 19.29 308.13

tOTl.ll 2,64 323,59 177.03 124.06 20 28 5 71,1 16.16 303.47

DIFFERENTIAL CORRECTION8

TOE -.1911 TRA -.5217 TC3 -.3921 BAU .1156

RDE -.4550 RRA .0781 RC3 -.3885 FAU ,19739

FOE -.8806 FRA -.5821 FC-IO.9131 RSP 828

8DE .4935 BRA .8275 DC3 .5320 FSP 1213

LAUNCH DATE JUN 18 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 944.4 SGR 738,0 SG3 ?58,2 8T 18.8 8R 33.0 89 I9.8

RRT .2441 RRF .5168 RTF .4813 CRT .6960 CRS -.9430 CIT -.8584

IGB 1198.6 R23 .2733 RI3 ,5584 LSA 40.7 MSA 12.6 ISA 3.1

881 980.5 SG2 689.3 THA 22.21 ELI 35.9 EL2 12.4 ALF 65.21

FLIGHT TIME 148.00 ARRIVAL DATE NOV 13 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.DO

RP 211.07 LAP -1.00

RC 119.734 GL °8.71

PLAN£TOC(NTRIC CONIC

C3 t5.480 VHL 5.932

LNCH AZNTH LNCH TIME

SO.OD 12 14 43

60.00 13 30 32

70.DO 15 9 2

80.00 17 II 30

90.OO 19 8 5

100.00 19 54 21

tlO.O0 20 8 2R

LOL 286.13 VL

LOP 16.48 VP

GP "7.R? ZAL

DISTANCE 345.505 EARTH TO MARS

32,025 GAL 5.49 AZL 91.07 HCA 110.35 SHA 184.17 ECC .19841 INC 1.D706 Vt 29.310

23.171 GAP 7.80 AZP 89.65 TAL 54.29 TAP 144.64 RCA 147.63 APO 220.71 V2 25.988

42.01 ZAP 118.76 ET5 184.23 ZAE 160.45 ETE 202.87 ZAC 92.55 ETC 277.12 kVl -9.77

DLA -26.84 RAL 312,27 RAD 6840.7 VEL 11.641 PTH 6.68 VHP 3.455 DPA -25.45 RAP 321.14 ECC 1.2544

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT IMJ 2 LONG

2520.45 -8.42 17.29 187.59 137.00 12 56 43 1520.4 9,97 51.55

2318.79 -3.15 54.18 172.62 13D,20 14 g 11 1318.0 12.86 38.08

2029.15 2.46 34.93 176.87 124.08 15 42 51 1029.1 15,98 14.82

1645.13 7.85 9.14 180,18 118.90 17 38 55 645.8 19.03 347,35

1276.30 10.75 343.50 181.72 116.31 19 27 21 276.3 20.68 320.87

1120.30 7.85 330.51 180.18 118.90 20 13 2 120.3 19.09 308.72

1075.07 2.46 323.84 176.87 124.08 20 28 24 76.0 15.99 303.74

DIFFERENTIAL C_RR£CTION8

TOE -.2049 TNA -.5334 TC3 -.5074 BAU .1354

ROE -.4499 IRA ,OTT5 RC3 -,4144 FAU .20318

FOE -.8444 FRA -.5787 FC-It,3?TI RSP 92|

BDE .4944 DRA .s3go 2C3 .6551 FIP 1283

LAUNCM DATE JUN 18 18T1

HELIOCENTRIC CONIC

RL 152.00 LAL -.OO

RP Rli.33 LAP ".97

RC 121,849 EL -8,54

PLANETOCENTRIC CONIC

C3 15.268 VHL 3.907

LNCH AZMTH LNCN TIME

50.00 12 I4 lO

80.00 13 29 31

?O,O0 15 ? 16

80.00 IT 8 14

90.00 19 I 6

100.00 19 51 6

110.00 20 8 42

DIFFERENTIAL CCRRECTION3

TOE -.2161 TRA -.5426 TCS -.6225 DAU .1559

RDE -.4452 RRA .OTRS RC3 -.4422 FAU .20930

FOE -.8456 FRA -.8821 FC-11.8681 BSP 1044

BOE .4949 BRA .5480 BC3 .7636 FSP 1343

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1003.6 SGR 743.0 683 784.1 IT 19.8 IR 32.8 83 18.3

RRT .2811RRF .5340 RTF ._.24 CRT .7132 CRI -.1418 CSl -.SAYS

lEE 1248.7 R23 .2558 RI3 .1063 LIA 40.9 NSA 12.8 55A 5.1

8G1 1045.5 SG2 862.8 THA 21.73 ELI 36.2 EL? 12.6 ALF 85.14

FLIGHT TINS 150.00 ARRIVAL DATE HOV I| 1911

DISTANCE 349.69R EARTH TO MAR8

LOL 281.13 VL 32.01T GAL 5.44 AZL 91.04 MCA |11.5R 8MA 114,03 ECC .IRTSO INC 1.043R Vl 28.310

LOP |T,70 VP R3,126 GAP T,57 AZP 89,62 TAL 34.15 TAP 145,71 RCA 14T.68 APO 220,37 V2 29.t57

GP -I.07 ZAL 42.15 ZAP 116.78 ET$ 183.85 ZAE 158,61 (TE 201.38 ZAC 82.45 £TC 2T6.95 LVI -8.36

OLA -21,Q$ RAL 512,40 RAD 664D.7 VEL 11.833 PTH 1.67 VHP 3,315 DPA -25.17 RAP 12D.4D ECC 1,2513

L-i TINE INJ LAT |NJ LONG INJ RT AIC |NJ AZMTN INJ TINE PO CIT TIN INJ 2 LAT INJ 2 tONG

251R.19 -R.51 8T.57 16T,53 136.99 12 56 12 1522.3 9.81 51.81

2311.88 -3.29 54.31 172.$3 130.19 14 8 13 1321.8 12.73 38.23

2034.45 2.26 35.20 176,72 124.09 15 41 tO 1034,5 IS.St 15.12

1885.51 7.52 9.70 1T9.g6 118.g8 1T 35 50 655.8 18.76 347.87

1295.83 10.28 344.4D 181.43 !16.49 19 22 38 2gl.8 20.32 321.88

1130.28 7,52 331.07 lTg.g6 118.98 20 g $6 130.3 18.78 309.34

1081.27 2.26 324.12 176.T2 124.D9 20 24 43 81.3 15.81 304,04

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1062.7 $GR 749,2 SG3 812.? $T 20.? 8R 32.7 $8 19.1

RRT .3306 RRF .$527 RTF .5757 CRT .7263 CRS -.9409 CST -.8763

$GB 1300.3 R23 .23g5 R13 .6492 LSA 41.1 MSA 12.g $8A 3.2

SG1 1110,2 SG2 676.8 THA 21.42 ELI 36.6 EL2 12.7 ALF 61.30

20D2



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCM DATE JUH 18 IiTt WLIGNT TIM( I||,OO ARRIVAL OAT[ NOV 17 l|Yl

HELIOCERTRIC CONIC

RL 152.00 LAL -.OO

RP 211.60 LAP -.94

NC 324.177 GL -8.3?

PLANETOCENTRIC CONIC

C3 15.082 VHL S.894

LNCH AZMTH LNCM TIME

50.DO 12 13 38

_O.O0 13 28 31

?O.OO 15 5 29

80.00 17 4 58

90.00 19 58 15

tOO.DO 1g 4T SO

110.00 20 4 55

DISTARCt $S$.ltt EARTH TO MAll

LOL Ill,iS VL i|.000 GAL 1.40 AZL 11,02 NCA 112,78 IRA 155,00 [CC ,MOIST IMC t.OlS$ VI IS.StO

LOP IS.St VP tl. Oet GAP ?.35 AZP $9.$1 TAL 11.00 TAP 146.Tt lEA 147.71 APO lEO.Of V2 2S.949

GP -6.25 ZAL 42.10 lAP 114,71 ITS 183.17 ZA[ ISI,?I E7[ 20O,Di ZAC 1Z,35 EYE 271.71 LVI -l.O$

DLA -26.41 RAL 112.SS RAD 1440.1 VEL 11.$25 PTH S.II VNP 3.331 DPA -21.30 RAP $19.84 ECC 1.148t

L-I TIN[ IN] LAT IN] LONG IN] RT ARC IN] AZNTM IN] TIME leo CST TIM INJ 2 LAT IN] 2 LONG

2524.46 "8.$2 97,46 19?,50 154.98 12 55 41 1524.5 S.TT 11.70

2315.28 -1.44 54,47 172,49 130,18 14 7 17 1325,3 12.58 $9.4!

2040.20 2.04 35.50 179,90 124.10 15 3g 29 1040,2 15.R1 15.4S

1669.18 7.19 10.28 179.77 119.04 |7 32 44 $99,2 18.48 348.61

1307.33 g.81 345.2g 181.17 119.66 i9 18 2 307,3 19.95 322.85

1140.66 T.18 331.65 179.77 119,09 20 6 51 140,7 18.49 30g.98

1087.02 2.04 324.42 176.90 124.10 20 23 2 87,0 15.41 304,37

DIPFERENTIAL CORRECTIONS

TOE -.2226 TRA -.5479 TC3 -.7319 8AU .1758

ROE -.4413 RRA .OT4S RE3 -.4737 FAU *21630

FD£ -.8681 FRA -.6077 FC'11.4161 08P 1213

604 .4944 BRA .5529 9C3 .8718 FSP 1373

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.00 LOL 266.13 VL 32.003 GAL

RP 211.87 LAP --.90 LOP 20,12 VP 23.038 GAP

MID-COURSE EXECUTION ACCURACY

SGT 1115,6 SGR 758.1 SG$ 845,0

RRT .34g4 RRF .3749 RTF ,4234

SOB 1348,8 RZS ,2135 It) .4401

SGI 1169.4 502 472.0 THA !1.51

FLIGHT TIM( 154.00

DISTANCE 358.090

5.35 AZL 90.99 HCA 113.99 SNA

7.14 AZP 89,60 TAL 33.80 TAP

RC 126.431GL -8.19

PLANETOCENTRIC CONIC

CS 14.900 VHL 3.860

LNCH AZMTN LNCH TIME

50.00 12 13 9

60.00 13 27 33

70.DO 15 S 42

80.00 17 1 43

90.00 18 51 31

100.00 19 44 55

11q. DO 20 3 8

GP -8.46 ZAL 42.49 ZAP !12.80 ETS 183.38 ZAE 154.89 ETE

OIOIT DETERNINATION ACCURACY

8T 21.S 9R 32.S SS 19.4

CIT .7346 CRS -.9403 CST ".8835

LSA 41.4 NSA 12.9 SSA 3,2

ELI $6.8 EL2 12.8 ALF 90.45

ARRIVAL DATE NOV 19 1971

EARTH TO MARS

183,80 ECC .19592 INC .9885 Vt 19.310

14T,74 RCA 147,79 APO 219.82 V2 25.096

198,90 ZAC 92,25 ETC 276.61 LVI -9.54

DLA -26.17 RAL $12.73 flAD 6640.5 VEL 11.617 PTH 6.99 VHP 3.288 OPA "26,72 RAP 310.87 ECC 1.1452

L-I TIME IN] LAT IN] LONG IN] RT ARC IN] A2MTH |MJ TIME PO CST TIM IMJ 2 LAT IMJ 2 LONG

2526.95 "8.74 67.5T 167.50 136.99 12 55 16 1317.0 g.6s 51.81

2329.08 -3.60 54.66 172.41 130.1T 14 9 22 1329,1 12.42 36,60

2046,39 1.80 $5.83 179.50 124,11 1§ 37 48 1049,4 15.39 13,80

16T6.98 6.82 10.88 179.60 119.14 iT 29 40 677,0 18.10 349.I7

1322.88 9.33 346.18 180.95 116.9E 19 IS 34 322.9 19.58 32S,84

1151.45 6.82 332.25 179.60 119.14 20 3 46 151.5 18.18 $10.64

1093o21 1.60 324.74 176,50 124.11 20 21 21 93.2 15.39 304,72

DIPFERENT IAL CORRECTIONS

TOE -.2365 TRA -.5599 TC3 -.$684 BAU .1997

ROE -.4355 RRA .0746 RC3 -.5005 FAU ,2112i

FOE -.8470 FRA -.5987 FC-12,8526 BSP 1339

BOE .4955 BRA .5649 BE3 1.0024 FSP 1445

MID-COURSE EXECUTION ACCURACY CABIT DETERMINATION ACCURACY

SGT 1196,0 SGR 743.1 SGS 048.1 4T 22.4 SR 32.4 99 18.8

RRT ,4073 RRF .$903 RTF ,6653 CRT .7473 CRS -.9389 CST -,8903

SGO 1418,7 R23 .2129 R13 .7209 LSA 41.3 NIA 13.D IRA 3.3

801 t253.1 $92 495.2 THA 20.42 ELI 37.2 EL2 13.0 ALF 58,S?

LAUNCH DATE JUN 18 1971 FLIGHT TIRE 156.00 ARRIVAL DATE NOV 21 1971

HELIOCENTRIC CCNIC

RL 152.00 LAL -.DO LOL 186.13 VL

RP 212.14 LAP 0.87 LOP 21.33 VP

RC 128.708 GL -8,00 GP -8.95 ZAL

PLANETOCEHTR1C CONIC

C3 14.724 VHL 3.83T

LNCH AZNTH LNCH TIME

SO.DO 12 12 42

60.00 11 28 35

TO.DO 13 I 34

80.00 19 48 28

90.00 18 48 54

100.00 19 41 20

110.00 20 1 20

O3FFENENT IAL CORNECTIONR

TOE -.2494 TRA -,S6ll TC3-3.0005 BAU ,2229

NO[ ".4304 RRA .0737 RE3 -,SSOt FAU .2267R

FOE -.6459 FRA ".5901 FC-13,3344 BSP 1507

ROE .4959 ERA ,ST33 4C3 1,1324 FSP 1491

DISTANCE 392.291 EARTH TO MARS

11.991 GAL 5.33 AZL 90.96 MCA 115.19 SMA 183,73 ECC .19824 INC .g6OS Vt 29.310

2_,994 GAP 6.93 AZP 89.58 TAL 33.5R TAP 144.78 NCA 347.83 APO 219.60 V2 25.884

42.99 ZAP 110.81 ETS 183.09 ZAE 152.94 ETE 197.88 ZAC 92.15 ETC 278.45 LV3 -8.12

DLA -25.93 RAL 312.93 RAD 9640.4 VEL 11.609 PTH 6.65 VHP 3.241 DPA -2T,14 RAP 318.0g ECC 1.2423

L-I TIME IN] LAT IN] LONG IN] RT A$C IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IRJ 2 LONG

2529.76 -8.08 67.69 167.52 136.g4 12 54 52 1529.8 9.51 51.93

2333.25 -3.79 $4.86 172.38 130.13 14 5 28 1333,2 12.24 36.81

2033.00 1.33 38,17 176.42 324.11 15 34 7 1053.0 I5.18 16,37

1688.14 6,45 11.30 179.45 119,22 I? 28 34 $88,1 37.87 349.95

1338.45 8.85 347,00 180.75 116.g7 IS S 12 338.5 19.20 324.82

1182.42 4,45 332.8? 17g.4S 119.22 EO 0 42 162.6 17.07 311.32

1099.82 1.55 325.09 178.42 324.14 20 Ig 40 g9.8 15.16 305.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINAT10N ACCURACY

SGT 1271.3 3GR T?O.S SGSII4,S ST 23.2 3R 32.2 88 18.?

NIT .4426 RRF .S047 RTF .;_29 CRY .7382 Ci8 *,9379 C8! -,ISIS

SGB 1484.S R23 ,2014 RIG ,7|04 LIA 41.7 flSA 13.1 IRA 3.3

SGI 1332.4 SG2 459,3 THA EO.|S ELi 37.5 ELI 13,1ALF 58.84

LAUNCH DATE JUN 18 1971 FLIGHT TIME 138.00

HELIOCENTRIC CONIC

RL 152.00 LAL -,DO

RP 212.48 LAP *.83

RC 130.999 GL -7,S|

PLAN[TOCENTRIC CONIC

CS 14,543 VRL S.813

LNCH AZHTR LNCN TIME

SO.DO 11 11 16

80.00 13 23 37

?0.00 14 0 S

80.0D 16 $5 13

90.00 19 41 21

I00.00 lg $8 5

110.0D lg $9 32

DISTANCE 344.491

LOL 148.13 VL 31.144 GAL 5,24 AZL 90,93 HCA 114.38 4MA

LOP 42,13 VP 22,958 GAP G.72 AZP 89.|4 TAL 33,3T TAP

GP -8.85 ZAL 42.$2 ZAP 108,82 ETS 182.T9 ZAE 151.01 [T[

ARRIVAL DATE NOV 23 1971

EARTH TO RARS

|81,47 [CC ,IS463 INC .9314 ¥1 19.31D

141.71 RCA 147,$2 APO 219,41 V2 23.832

194,41 ZAC RE,OR ETC Z?S.ES LV| -T,?O

RAP 317,30 [CC i.1395

IN] 2 LAT IN] 2 LONG

g,35 $2.08

12.05 37.03

14.91 18.57

IT.34 33D.68

18.41 324.81

IT.54 112.02

14.gl 405.48

ORBIT DETERNINATION ACCURACY

ST 23.g SR 32.0 SS IS.?

CRT .?632 CRS -.93T1 CST -.gDID

LSA 42.0 MSA 13.2 $SA 3.3

ELI 3?.8 EL2 13.1 ALF 55.60

OLA -25,47 RAL 313,14 RAD 61_0.3 VEL 11,402 PTH 8,44 VNP 3,i48 DPA -27.56

L-I TIN[ INJ LAT INJ LONG INJ RT A3C INJ AZMTR |NJ TIRE PO CST TIR

2532.84 -g,04 47,8_ IS7.55 136,$1 12 $4 24 1532,9

2337.78 -3.99 35.07 I72.38 13D.14 ]4 4 35 1337,8

2060,02 1,28 34.54 I76,36 124,13 18 34 23 1090.0

IS99.99 4.07 12.14 IT9,33 119.29 IT 23 $3 6gg. T

1334.09 8.ST 34T.g? 180,ST 117.11 IS 4 5T 354.1

1174.13 S.07 334.53 17g,33 119.29 19 5T 39 174.1

1106.84 1,28 325.45 176,36 124,13 20 17 50 106.8

DIFFERENTIAL CORRECTIONS

TOE -.2840 TRA -.$752 TC3-1,1337 BAU .2463

ROE -.4238 RRA .0722 RC3 -.5831 FAU .23279

FOE -.8549 FRA -.6027 FC-18.8490 B9P 1701

BDE .4gs8 BRA .3797 DES 1,2949 FSP 1518

RID-COURSE EXECUTION ACCURACY

SGT 1346.3 SGR 7T9.7 SG3 $23.7

RRT .4795 RRF ,9285 RTF .7359

SG8 1885.S R23 .1g04 R13 ,7779

SGI i411.0 SG2 638.T THA 19,88

1003



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUN tR IRTl

MEL|OCENTRIC CONIC

RL 182oD0 LAL "DO0

RP 2|I.7E LAP -.80

RC 183.512 GL "T.6O

PLANETOCENTRIC CONIC

C5 14.385 VHL 3,793

LNCH AZMTH LNCH TIRE

50.00 12 11 52

60.00 13 24 40

TO,D0 14 58 17

80.00 16 52 0

90.00 18 3? 87

100.00 19 34 51

110.00 19 97 43

FLISMT TIM( I|O,OO ANN IYAL DATE MOV t| llTt

DIITANCE 3T0.?00 [ARTN TO MARl

LOL |66.1| VL $t,t98 IAL 3,21 AZL 90.90 HCA 117.51 IMA 103,63 ICE ,t040l IRE .tOt4 Vl IO.ilO

LOP 23,13 VP 22,914 GAP loll kZP R9.58 TAL 33.12 TAP 150,7| RCA 147.99 APO tIR,2I V2 28,79D

GP -9.04 ZAL 43,17 ZAP JOG.84 ETI 182.48 ZA[ 149.03 ST[ |99.05 ZAC 91,9S ETC 2TS.OT LVI "f,2I

DLA -25,40 RAL 313.38 RAO $840,2 VEL 11.S95 PTH 6.64 VHP 3.160 DPA -2Y.Sl RAP 116.51 ICE 1.239T

L-I TIME INJ LAT lid LONG INJ RT ARC INJ AZMTH INJ TIME PO CIT TZM IMJ 2 LAY INJ 2 LONG

2536.32 -9,2! 6?.IT 197,62 136.89 12 54 8 1S39.3 9.18 32.Rt

2342°68 "4.20 58.31 172.40 130,12 14 3 43 1342.7 11.84 37,20

206?°46 I,OO 36.93 176.33 124.14 15 32 44 106T.5 14.RS SD.IR

1711.55 5.67 12.R0 179.23 119,36 17 20 31 T11.6 IT.2O 381.39

1369.84 ?.88 348,8T 180.42 117.25 19 0 4T 369.8 18.42 3RG.TR

1186.03 S.S? 334.17 179.23 11g.36 19 54 37 186.0 17.20 312,74

1114.28 1.00 325.84 176.33 124.t4 20 16 17 114.3 14.65 305.90

OIFFERENTIAL COqRECTIONS

TOE -.2671 TRA -.5876 TC3-1.2895 BAU .2727

ROE -.4188 IRA .0730 RE3 -.5900 FAU .23648

FDE -.8193 FRA -.5699 FC-14.2324 BSP 1857

ODE .4967 Gila .5921 DE3 1.4180 FSP 1585

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CCY_IC

RL 152.00 LAL -.DO

RP 213,01 LAP -.76

RC 135.643 GL -7.39

PLANETOCENTRIC CONIC

C3 14.22| VHL 3.771

N[D-CCX)RSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1444.0 SGR 784.5 SG3 942.5 ST 25.0 9R 51.7 SS 17.9

RRT .5059 RRF .6425 RTF .7615 CRT .7718 CRS -.9350 CRY -.9040

3GB 1843.3 R23 .1841 R15 .7989 LSA 42.0 NSA 13.2 88A 3.4

$G1 1310.7 382 646.8 THA 18.97 ELI 38.2 EL2 13.2 ALF 53.50

FLIGHT TIME 182.00

LNCH AZNTH

50.00

60.OO

?O.O0

80.00

gO.D0

lOO.OO

110.00

DIFFERENTIAL

TOE -,2769

RD( -.412?

FOE -.8025

BOE .4970

ARRIVAL DATE NOV 27 1971

DISTANCE 374.906 EARTH TO MARS

LOL 266.13 VL 31,99D GAL 5.16 AZL 90.87 HCA 118.79 SNA 183.60 ECC ,19359 INC .8726 Vl 28.310

LOP 24.92 VP 22.875 GAP 6.32 AZP 89.5S TAL 32.86 TAP 151.65 RCA 148.06 APO 219.14 V2 25.788

GP -9.24 ZAL 43.44 ZAP 104.87 ITS IS2.17 ZAE 147.13 ETE 195.26 ZAC 91.84 ETC 275.90 LVI -8.86

DLA -25.11 RAL 313.64 RAD 6640.2 VEL 11.588 PTH 6.63 VHP 3.125 OPA -28.39 RAP 315.73 ECC 1.2340

LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

12 11 29 2540.07 -9.39 68.13 167,70 136,86 12 53 49 1540.1 8.99 52.57

13 23 45 2547.95 -4.43 55.56 172,43 130.10 14 2 Sl 1347.9 11.62 37.54

14 56 27 2075.31 .70 37.33 175.3! 124.15 IS 31 2 1075.3 14.37 17.42

16 48 46 1723.78 5.26 13.48 179,15 1|9,45 17 17 30 723.8 16.85 352.I2

18 33 36 1388.70 7.39 349.77 180.30 117.38 18 56 41 385,7 18.01 527.78

19 31 38 1198.25 5.26 334.85 179.13 119.43 19 31 3R 198.3 18.85 313.40

19 55 54 1122.15 .70 326,23 176.31 124.15 20 14 36 122.1 14.37 306,34

CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TRA -.5969 TC3-1.4431 8AU .2986 SET 1537.0 3GR TRI.8 SG3 964,4 8T 2S.I 8R 31.4 SS 17.1

RRA .0728 RE3 -.6202 FAU .24080 RRT .5343 RRF .6588 RTF .7653 CRT .7781 CR8 -.9334 CST -.9067

FRA -.5555 FC-14,S590 BSP 2046 SGB 1729.7 R23 .1772 R13 .8157 LSA 42.1 MSA 13.3 RSA 3.4

BRA .6013 8C5 1.5707 FSP 1628 SG1 1606.? $82 G40.G THA 18.41 [Lt 38.5 EL2 13.3 ALF 3E.OO

LAUNCH DATE JUN 18 1971 FLIGHT TIME 164.00

DISTANCE 379.114

LOL 266.15 VL 31.990 GAL 5,11 AZL 90.84 HCA 119.98 SMA 28.310

LOP 26,12 VP 22.836 GAP 6.13 AZP 89.58 TAL 32.5? TAP 25.732

GP -9.43 ZAL 43.73 ZAP 102.91 ETS 181.85 ZAE 145.18 ETE -8.44

DLA -24.82 RAL 313,91 RAD R640.1 VEL II.Sll PTH 6.62 VHP 3.094 DPA -28.78 RAP 314.94 ECC 1.2314

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO ¢8T TIN INJ 2 LAT INJ 2 LONG

2544.15 -8.80 88.3t 167.80 138.83 12 53 31 1544.2 8.79 52.55

2353.56 -4.68 55.83 172.49 130.07 14 2 O 1353.S 11.38 3T.82

2003.56 .38 37.77 176,32 124.15 15 29 20 1083,8 14.08 17.88

1756.36 4.84 I4.IS 179.09 119.50 17 14 29 736.4 18.49 3S2.87

1401.19 R.88 350.88 100.20 1|7.50 18 52 41 401.7 17.60 328.7Y

I2IO.S3 4.84 335.54 179.09 119.50 lg 48 38 210.8 18.49 314.24

1130.30 .38 328,60 176.32 124.15 20 12 54 130.4 14.08 306.80

HELIOCENTRIC CONIC

RL 152.00 LAL -.DO

RP 215.51 LAP -.73

RC 157.991 GL -7.18

PLANETOCENTR1C CONIC

C3 14,061 VHL 5.75D

LNCH AZNTH LNCN TIN(

5O.O0 12 11 ?

80.00 13 22 47

70.00 14 54 37

80.00 18 45 53

90.00 IA 29 19

IO0.0O 19 28 25

II0.00 I9 34 3

ARRIVAL DATE NOV ID 1971

EARTH TO MARS

183.59 ECC .19316 INC .8422 Vl

152.5D RCA 148.13 APO 219.05 VE

184.52 ZAC g1,73 ETC 275.72 LVl

DIFFERENT IAL CCRRECTION$

TOE -.2884 TRA -.8082 TC3-I,8D2R IAU ,32SI

ROE -.40G3 RRA .O?EI RE3 ",IS04 FAU .24418

_OE -°7822 FRA -,5408 FC-I8.OS49 lip 2240

BDE .4971 IRA ,SI06 BC3 1.7293 FSP IR83

MID-COUR8[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1138,3 8DR T99.0 883 984.7 IT 28.8 IR 31.I II I?.O

RRT .SLOB RRF .8T44 RTF ,_JGO CRT .7037 CR8 ",9313 CA1 ".9088

lEO 1821.0 R23 .ITlO R13 .032! LIA 42,2 Xlk 13.3 IDA 5.l

881 ITOT.O 362 |54,2 THA I7.89 ELI 38.8 EL2 13.3 ALF $0.49

LAUNCH DATE JUN 18 1RTI FLIGHT TIME Ilt. O0 ARRIVAL DATE DEC I IITI

HELIOCENTRIC COliC

RL ISR.DO LAL -.00 LO(. _DR.13 VL

RP 213.61 LAP -.Rt LOP IT,31 VP

RC 140.33R GL -D°95 GP -8,92 ZAL

PLANETOCENTRIC CONIC

C3 13,905 VNL 3.72R

LNCH AZNTH LNCH TIME

5O.OO 12 10 46

60.00 13 R1 50

70.00 14 52 4D

6Q.OO 16 42 20

gO.D0 19 25 6

lO0.OO 19 25 12

llO.OO 19 52 12

DIFFERENTIAL CCRRECTION$

TDE -.2953 TRA -.6153 TC3-1.7683 BAU .3522

RDE -.3996 RRA .0?29 RC3 -.68D8 FAU .2480T

FDE -.?$49 FRA -.5169 FC-15.4448 BSP 2444

DOE ,4938 DRA .6196 SC3 1.894? FSP 1700

OIITANC[ 383,323 EARTH TO MAR8

31,880 GAL S.OG AZL 90.11 HCA 121.17 IMA 113o60 [C¢ ,192T8 INC .ltll VI 29o31D

22.798 GAP 3.94 AZP 89,$8 TAL 32,27 TAP 153,45 RCA 14R.21 APO 211,91 V2 2|.lR?

44.04 ZAP 100,98 [T8 181.33 ZAE 143,23 ETE 193.84 ZAC 81.82 [TC 2T5.$4 LVI -R.OR

OLA -24.S0 RAL 314.21 RAD R640oO VEL II.S?4 PTH 9,$2 VNP 3,089 DPA -29.18 RAP 314,1T [CC 1,2298

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

R348.33 -9.81 68.50 167.92 136.79 12 $3 15 1548.6 8.57 52.T4

2389.$5 -4.94 SS,12 172.57 130.05 14 I 9 1359.6 11.12 38.12

2092.22 .05 38.22 176.34 124.15 15 27 38 1092.2 13.77 18.37

1749.28 4,41 14.99 179.05 119.56 17 11 29 ?49.5 16.11 353.85

1417,84 S.38 331.59 180.13 117.61 |8 48 44 417,S 17.17 329.77

1223.75 4.41 338.22 17g.05 11g.$6 lg 45 36 223.8 18.11 315,01

1139.04 .05 327,14 176.34 124.tS 20 11 I1 159.0 13.77 307.28

HID-COURSE EXECUTION ACCURACY ORBIT DET(RNINATION ACCURACY

SET 1739.1 SGR 806.D SG3 1003.1 RT 27.6 SR 3D,8 88 16.4

RRT .534g RRF .6393 RTF .8233 CRT .?$82 CRS -.9289 CST -.9095

SGB 1g16.S R23 ,1662 R13 .8481 LSA 42.3 MSA 13.4 IRA 5.5

$G1 IS11,1 $82 $2?.8 THA 1?.51 ELI 39.1 EL2 13.4 ALF 48.93

20O4



,, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN I8 1971 FLIGHT TIN( |iS,00 ARRIVAL |ATE 0EC i IIYI

HELIOCENTRIC C0N1¢

RL 152.00 LAL -.00 LOL 200.13 VL

RP 213,92 LAP ".96 LOl I 28.49 VP

RC 142.759 9L -8.71 GP -g,81 ZAL

PLAN[TOCENTRIC CONIC

C3 13.752 VHL 3.708

LNCH A2MTH LNCfl TIME

50.00 12 10 28

SO.DO 13 20 55

TO.DO 1A SO 53

80.00 16 39 7

90.00 18 2O 56

100.00 19 21 59

110.00 19 50 19

DIFFERE*]TIAL CORRECTIONS

TDE -.3058 TRA -.8241 TC5"1.9590 BAU .3797

ROE -.3927 RRA .0751 RC3 -.7110 FAU .25111

FOE -.7279 FRA -.4931 FC-15.8004 OSP 2652

BOG .4964 BRA .6284 Be3 2.0652 FSP 1728

DISTANCE _t1.133 EARTH TO HAll

$1.1g8 GAL $.00 AZL 90.?1 HCA 1|l,3t INk lli,ll |CC ,llliS IHC .TTII Vt ll. llO

18.?S0 GAP 5.76 AZP 89,5l TAL 3I.RS TAP 134.31 RCA 148.28 APO ZlI.06 V2 IS.lIE

44.3? ZAP H.OS ET8 181.20 ZAE 141.89 ETE |93.Z1ZAC 91.51ETC 275.$7 LVI -S.91

GLA -24.17 RAL 314.52 RAD lt39.g VEL |1.599 PTH 9.61VHP 3.043 DPA -29.5T RAP 313.4l (CC 1.2293

L-I TIME INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIME POCST TIN INJ 2 LAT lHJ 2 LONG

2553.29 -10.05 68.70 108,06 136.75 12 32 59 1555.3 9.34 52.94

2395.92 -5.22 56.43 172.66 130.02 14 0 10 1365.9 10.85 38.4A

2101.30 -.30 58.69 176.38 124.15 15 25 54 1101.3 13.45 18.87

1762.55 3.96 IS.62 179.03 119.62 IT 8 30 792.8 15.72 354.A4

1434.18 5.86 352.51 180.0Y 117.72 18 44 SO 434.2 16.74 330.TT

1237.02 5,96 330.99 179.03 119.62 19 42 30 237.0 15.72 315o81

1148.12 -.30 327.01 IT6.38 124.15 20 g 28 148.1 13.45 30T.79

MID-COURSE EXECUTION ACCURACY ORBIT O(T£RNIMATION ACCURACY

$GT 1845.4 SGR 813.4 893 1020.2 ST 28.4 RR 30.4 59 15.8

RRT .6076 RRF .7040 RTF .8395 CRT .7920 CRS -.9284 CST -.9095

SGB 2016.7 923 .1621 R13 .9504 LSA 42,3 NSA 13.4 SSA 3.8

$91 1910.6 $02 021.4 THA 16.81 ELI 39.4 EL2 13.4 ALF 47.49

LAUNCH DATE JUN 18 1971 FLIGHT TIHE iTOoO0 ARRIVAL DATE DEC 5 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 214.24 LAP -.62

RC 145.138 GL -6.47

PLANETOCENTR|C CONIC

C3 13,602 VHL 3.688

LNCH AZNTH LNCH TINE

50.00 12 10 6

60.00 13 19 55

70.00 14 48 59

80.00 18 35 54

90.00 18 18 49

100.00 19 18 46

110.00 19 48 26

DIFFERENTIAL CCRRECTION$

TDE -.3111 TRA -.8327 TC3-2.1149 BAU .4076

RDE -.5856 RRA .0734 RC3 ".7417 FAU .25379

FOE -.6982 FRA -.4690 FC-16.1525 BSP 2866

00[ .4955 8RA .6369 BE3 2.24t2 FSP 1751

DISTANCE 391.743

LOL 266.13 VL 31.g94 GAL 4.95 AZL g0.75 HCA 123.54 SMA

LOP 29.67 VP 22.723 GAP 5.50 AZP 89,5g TAL 31,63 TAP

GP -10.00 ZAL 44.72 ZAP 97.16 ETS 180.86 ZAE 139.36 ETE

EARTH TO MARS

103.63 ECC .19217 INC .7468 VI 29.510

|55.17 RCA 148.36 APO 219.95 V2 2S.S2Y

192.61ZAC 91.59 £TC 275.20 LVI -5.20

DLA -25.83 RAL 314.84 RAD 6639.9 VEL 11.561PTH 6.61VHP 3.022 DPA -29,95

L-Z TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN

2558.36 -10.50 68.92 168.21 136.71 12 52 44 1558.4

2372.67 -5.52 56.75 172.77 129.99 13 59 27 1572.7

2110.78 -.68 59.19 176.44 124.15 15 24 10 1110.8

1776.18 3.50 16.57 179.03 119.67 17 S 31 776.2

1450.71 5.35 353.44 180.04 !17.81 18 41 O 450.7

1250.65 3.50 337.74 179.03 119.67 19 39 37 250.6

1157.60 -.66 528.10 176.44 124.15 20 7 43 157.6

MID-COURSE EXECUTION ACCURACY

SGT t954.9 SGR 020.9 SG3 1039.0

RRT ,6209 RRF .7162 RTF .8518

6GB Z120.2 R23 .1585 913 .8693

SGI 2029.1SG2 614.9 THA 16.33

RAP 312.6G E¢¢ 1.2250

INJ 2 LAT INJ 2 LONG

8.08 55.16

10.56 39.77

13.11 19.39

15.32 355.25

16.30 331.78

15.32 319.62

13.11 308,31

ORBIT OETERNINATION ACCURACY

ST 29.1SR 30.0 S9 15.2

CRT .7951 CRS -.9231 CST -.9098

LSA 42.3 NSA 13.4 9SA 3.9

EL1 39.6 EL2 13.4 ALF 46.08

LAUNCH DATE JUN 18 1971 FLIGHT TIME 172.00 ARRIVAL DATE DEC 7 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.OO LOL 296.13 VL

RP 214,55 LAP -.59 LOP 50.85 VP

RC 147.555 GL -6.22 GP -10.18 ZAL

PLANETOCENTRIC CONIC

C3 15.456 VHL 5.688

LNCH AZMTH LNCH TINE

50.00 12 9 40

60.00 13 19 59

70.00 14 47 4

80.00 19 32 41

90.00 |8 12 44

|00.00 19 15 53

110.00 19 46 31

DIFFERENT IAL CCRRECTION9

TDE -.3174 TRA *.6405 TC3-2o2942 BAU .43§S

ROE ".3788 RRA .0?33 RC3 -,7733 FAU ,25028

FOE ".6709 FRA -.4495 FC-1G,4A89 9GP 308?

908 .4941 BRA ,8449 BC3 2.4211 FGP 1762

DISTANCE 595.952 EARTH TO MARS

31.997 6AL 4.69 AZL 90.71 HCA 124.72 8NA 183.70 [CO .19195 INC .7136 Vl 28.310

22,686 GAP 5.4t AZP 89.59 TAL 31.28 TAP 156,00 RCA 148.44 APO 218.96 V2 25.591

45.09 ZAP 95,29 ET8 180.52 ZAE 137.44 ETE 192.05 ZAC 91.27 ETC 2?5.04 LVI -4,60

DLA -25.47 RAL 315.19 RAO 6639.8 VEL 11.555 PTH 6.60 VHP 3.004 DPA -30.32

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TINE PO CAT TIN

2563.77 -10.57 R9.16 168.39 136.87 12 52 29 1563.8

2379.81 -5.$5 57.10 172.90 129.95 13 58 36 1379.8

2120.69 -1,04 39.70 176.52 124.14 15 22 23 1120.7

1790.17 3.03 17.14 1T9.0S 119.72 17 2 31 790.2

1467.47 4.80 354.39 180.03 117.90 18 37 lI 48T.5

1264.95 3.03 339,51 17g,05 119.72 lg 36 37 264,6

!!97.51 -1.04 328.62 176.52 124.14 20 5 S8 IG?.5

HID-COURSE EXECUTION ACCURACY

SGT 2066.0 SGR 829.0 SG3 |051.2

RRT ,$492 RRF ,7324 RTF ,_*39

SGB 2226,1 923 ,lSSO RI3 .8793

SGI 2141,4 SG2 G08.3 THA 19.92

RAP 311.94 £CC 1.2215

INJ 2 LAT INJ 2 LONG

7.81 53.39

10.25 39.13

12.75 19.94

14.90 356.0T

15.84 332.80

14.90 317.44

I2.?S 308.89

ORBIT OETEflNINATION ACCURACY

IT 29.8 |R 28.G 88 14.?

CRT .7974 CRI *.ills CIT ".9Of|

LIA 42,3 NSA 13.4 85A 3.7

ELI 39.9 EL2 13.4 ALF 44.80

LAUNCH DATE JUN 18 1971 FLIGHT TINE 174.00 ARRIVAL DATE DEC 8 tOY1

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 214.88 LAP ".3S

RC 149.988 GL -S.SS

PLANETOCENTRIC CONIC

C5 13.513 VHL 3,649

LNCN AZNTH LNCN TINE

50.00 12 9 25

60.00 13 17 56

70.00 14 45 7

80.00 16 29 27

90.00 19 8 40

lOO.O0 19 12 19

liD.GO lg 44 33

DIFFERENTIAL CDRRECTION$

TOE ".5223 TRA -.9474 TC3-2.4764 BAU .4630

fiDE ".3726 RRA .0723 RC3 -.0003 FAU ,25932

FOE -.6621 FRA -.4465 FC-16.863T ASP 3314

BDE .4926 8RA .6515 BC3 2.6051 FSP 1749

OISTANCE 400,102 EARTH TO MAR|

LOL 268.13 VL 32.000 GAL 4,84 AZL 90.98 HCA 125.90 9HA |93,7i [CC ,19174 INC .R?GS VI 29.310

LOP 32.03 VP 22,650 GAP S,23 AZP 89,10 TAL 30,92 TAP |SS,|t RCA 14R,33 APO 21R,09 V2 25,354

GP -10.37 ZAL 45,48 ZAP 93,45 IT2 180,18 ZA[ 13S.53 [T[ 191.S1 ZAC 91,15 [TC 270,97 LVI *4,40

OLA -23.10 RAL 315,54 RAD 9639.T VEL 11,849 PTH 6,59 VHP 2.990 DPA -30.68 RAP 311,23 ECC t.2191

L-I TINE INJ LAT INJ LONG INJ RT ADC ]NJ AZMTH INJ TIME PO C3T TIH INJ 2 LAT INJ 2 LONG

2899.$4 -10.85 69,41 108.38 136.61 12 32 15 1869.S ?.$3 53.03

2387.34 "6.IS 37.46 173.04 129.gl 13 57 43 1397,3 R.R3 39.30

2131.02 -!.43 40,24 176,61 124.13 IS 20 3R !131.0 12.30 20,51

1804.50 2.SS 17.93 179.09 119.76 16 Sg 31 804.5 14.47 356.92

IA84.47 4,26 353.34 18D.04 117,99 18 33 25 484.3 15.37 533.82

1278.g8 2.$5 339.30 17g,og 11g.76 lg 33 38 279.0 14.47 319,2g

1177.84 -I.43 32g.16 176.81 124.13 20 4 11 177.9 12.38 309,42

NID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2178,0 SGR 040.0 SG3 1099.1 ST 30,4 8R 29.3 83 14.9

RRT .6T00 RRF .7480 RTF .0760 CRT .7993 CR9 -.9178 CAT -.9008

SG8 2334,3 923 .1511 913 ,889? LSA 42,4 NSA 15,4 83A 5.?

SGI 2258.3 SG2 602.2 THA 15.63 ELI 40.0 EL2 13.4 ALF 43,74

2OO5



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) •

LAUNCN DATE JUH 16 197|

HELIOCENTRIC CONIC

RL 130,OD LAL ".DO

RP S13.D| LAP -,51

RC 13Z.436 GL 03.67

PLANETOC[NTRI¢ CONIC

C3 13.171 VHL 3.$20

LNCM AZNTH LNCH TIME

50.00 12 8 5

60.00 13 16 S5

TO.DO 14 43 9

80.00 16 26 12

90.00 18 4 38

100.00 19 6 4

110.00 19 42 35

DIFFERENTIAL CORRECTION8

TOE -.3296 TRA -.6572 TC3-2.6?47 BAD ,493|

ROE -,3615 RRA .0762 RC3 -.8294 FAU .23789

FOE -.3638 FRA -.3534 FC-16,9304 8SP 3525

DOE .4893 BRA .6316 BC3 2.8003 FSP 1823

PLIGHT TII4E ITS.00 ARRIVAL DATE DEC tt IOYl

EARTH TO NAIl

186.83 DEC .ISlSS INC .1444 Vl 2S.SlO

APO RIO.OR Vt 28.118

ETC 874.78 LVI -4.01

DIITANC[ 404.$T0

4,TS AZL 90,14 MCk J|Y,OT 8MALOL 206.13 VL 32.00$ GAL

LOP 33.20 VP 22.SIS GAP 5.07 AZP 89.it YAL 30.5S TAP 1S7.62 RCA 146.61

GP -10.50 ZAL 45.90 ZAP 91.65 ST8 179.$3 ZAE I31.SS ST[ 191.01 ZAC 01.02

OLA -2e. Ti RAL 3IS.S2 RAO Q639.6 VEL 11.S43 PTH 0.59 VMP 2,878 SPA "31.03 RAP 3tO.SS ECC I.RIRS

L-I TIME INJ LAT INJ LONG ]NJ RT ARC INJ AZNTH INJ TIME PO CST TIM |NJ 2 LAT INJ 2 LONG

237S.68 -11.t6 $9.67 168.79 136.56 12 52 1 |573.7 7.22 $3.19

2395.28 -6,50 57.84 173.21 129.86 13 36 51 13gS.3 9.68 30.69

2141.81 -1,84 40.80 176,72 124,11 IS 18 SO 1141,6 11.99 21.10

1819.27 2,05 18.74 179.15 119.79 16 56 31 D19.3 i4.02 357.79

1501.77 3.71 356.31 160.07 118.06 18 29 40 SOt.8 14.89 334.86

1293,74 2.05 340.11 179.15 119,79 19 30 36 293.? 14.02 319.15

1188,$3 -1.84 329.72 176.72 124.1| 20 2 24 188.6 11.99 310.02

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2303.3 8GR 836.8 SG3 1067.1 ST 31.2 SR 28.6 86 I2.S

RRT .6820 RflF .7536 RTF .8Tgg CRT .?9gD CRS -,9044 CST -.0836

SGO 2451.6 R23 ,1536 R13 .8921 LSA 41.9 MSA 13,4 SIA 3.8

SGI 2378.4 662 564.7 THA 14.92 ELI 40.1 EL2 13.4 ALF 41,86

LAUNCH DATE JUN 16 1971 FLIGHT TIME 178.00 ARRIVAL DATE DEC 13 1971

DISTANCE 406.577 EARTH TO MARS

LOL 266.13 VL 32.009 GAL 4.72 AZL 90.61 HCA 128.24 SNA 183.91 ECC .19148 INC .6083 V1 29.310

LOP 34.37 VP 22.580 GAP 4.90 AZP 89.62 TAL 30.16 TAP 138,40 RCA 148.66 APO 219.12 V2 25.480

GP -10.75 ZAL 46.32 ZAP 89.87 ETS 179.48 ZAE 131.79 ETE 190.53 ZAC 90.89 ETC 274.5? LVI -3.63

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 215.54 LAP -.48

RC 154.904 GL -3.38

PLANETOCENTRIC CONIC

C3 13.034 VHL 3.6|0

LNCH AZNTH LNCH TIME

SO.00 12 8 44

60.00 13 15 53

70.00 14 41 7

60.00 16 22 56

90.00 18 0 36

100.00 19 3 48

llO.OG 19 40 34

DLA -22.30 RAL $16.30 RAD 6638.6 VEL 11.537 PTH 6.58 VHP 2.968 DPA -31.37 RAP 309.90 ECC 1.2145

L-I TIME INJ LAT ZNJ LONG INJ RT ARC INJ AZMTH INJ TINS PC) CST TIN INJ 2 LAT INJ 2 LONG

2582.19 -11.48 69.96 169.01 136.50 12 51 47 1582.2 6.89 S4.17

2403.65 -6.87 58.25 173.39 129.81 13 55 56 1403.6 9.22 40.30

2153.04 -2.27 41.39 176.85 |24.09 15 17 1 1153.0 11.50 21.71

1834.41 1.53 19,57 179.23 119.82 16 53 30 834.4 13.35 336.67

1519.36 3.14 357.30 180.12 118.12 18 25 56 519.4 14.39 335.92

1308.86 1.53 340.94 179.23 119.82 lg 27 37 308.9 13.S3 320.04

1199.85 -2.27 330,31 176.85 124.09 20 0 34 199.9 11,58 310.63

DIFFERENTIAL COqRECTIONI

TOE -.3339 TRA -.6644 TC3-2.8698 BAU .5220

ROE -.3529 IRA .0773 RC3 ".6560 FAU .23849

FDE -.5133 FRA -.3120 FC-17.1361 B8P 3752

BDE .4650 BRA .6689 8C3 2.9936 FSP 1839

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 2423.5 $GR 846.2 SG3 1074.4 ST 31.7 SR 28.| IS II.f

RRT .6977 RRF .7673 RTF ,6869 CRT .7966 CRS ".$937 CST -.0840

SGB 2567.0 R23 .1530 RI3 .8979 LIA 4t.T MSA 13.3 3SA 3.9

SGI 2498.7 362 387.9 THA 14.51 ELI 40.2 EL2 13.8 ALP 40,71

LAUNCH DATE JUN 16 1971 PLIGHT TIME 180.00 ARRIVAL DATE DEC tS 1ST1

HELIOCENTRIC CONIC DISTANCE 412.784 EARTH TO MAR6

RL 132.00 LAL -.00 LOL 263.13 VL 32,015 GAL 4,66 AZL 90.57 HCA 129,40 SMA 184.00 ECC .19140 INC ,5712 Vl 23.310

RP 215.87 LAP -.44 LOP 35.53 VP 22.545 GAP 4.74 AZP 89.64 TAL 29.76 TAP IS9.1D flCA 146.76 APO 210.22 V2 25.443

RC 157.385 GL -5.OI GP -10.64 ZAL 46.77 ZAP 88.13 ETS 179.12 ZAE 129.95 ETE lgD.o8 ZAC 90.75 ETC 274.43 LVI -3.25

PLANETOCENTRIC CONIC

C3 12.899 VHL 3.592

LNCH AZNTH LNCH TIME

50.00 |2 8 23

60.00 |3 14 48

?0.00 14 39 4

80.00 ID 19 36

90.00 17 56 35

I00.00 ID 2 50

110.00 lg 31 30

DLA -21o67 RAL 316.70 RAD 6638.5 VEL 11.531 PTH 6.58 VHP 2.962 DPA -31.71 RAP 309.28 £CC 1.2123

L-i TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM IRa 2 LAT 1NJ 2 LONG

2589.09 "11.82 70.26 169.25 136.43 12 51 32 1589.1 6.55 54.46

2412.44 -7.25 58.68 173.58 129.75 13 55 O 1412.4 6.84 40.73

2164.73 -2.72 42.00 177.00 124.06 15 15 g !164.7 11.15 22.35

1149.97 I.OI 20.43 178.32 118.84 16 $0 28 850.0 13.07 358.58

1537.27 2.57 358,30 180.18 118.17 18 22 12 537,5 13.08 33S.88

1524.44 1.01 341.80 179.32 119.84 19 24 35 324.4 13.07 320.84

12II.S3 -2.72 330.92 177.00 124.06 lg 58 42 211.5 11.15 311.2Y

DIFFERENT I AL COIRECTION$

TOE -.3368 TSA -.6712 TC3-3.0683 BAU .5508

ROE -.6442 8RA .OTIS R(3 -.8885 FAU .23814

FOE -.4611 FRA -.2690 rC-IT.3590 $SP 397?

802 .4614 BRA .6738 IC3 3.194T FSP 1847

LAUNCN DATE JUN 18 1971

HELIOCENTRIC CONIC

RL 152.00 LAL ".DO LOL EDD,13 VL 32,021 GAL

RP 216.E1 LAP -.40 LOP 30,70 VP 22.511 GAP

RC 159.881 GL -4.77 GP

PLANETOCEMTRIC CONIC

C3 12.707 VHL S,S?3

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2543.4 3GR 852.6 SG3 1078.9 ST 32.11R _T.S SR 10.T

RRT .7124 RRF .F/IT RTF ._,31 CST .7975 CSJ -.l?S! ¢81 -.87u4

SG8 2664.4 R25 .1530 R|5 .9030 LSA 41.4 MIA 13.3 81A 4.0

$01 2120,? SG2 SS|.l THA 14.13 ELI 40.2 EL2 13.5 ALP 50.51

FLIGHT TIRE 162.00 ARRIVAL DATE DEC I? IDTI

DISTANCE 416.988 EARTH TO MARS

4.60 AZL 90.53 HCA 130,S6 SMA IS4.1O ECC ,19131 INC .5328 Vl 88.310

4.58 AZP 89.85 TAL 29.35 TAP

-11.13 ZAL 47.24 2AP 86.43 [T8 178.73 ZA( 128.13 [TE

LNCH AZHTH LNCH TIME L'I TIME INJ LAT

50.00 12 T Sg 2S96.40 -12.16

60.00 13 13 41 2421.18 -?.65

YO.O0 14 36 SY 2176.90 -3.18

60.00 16 16 16 1865.96 .47

90.00 17 52 33 1555.53 1.98

100.00 18 58 10 1340.43 .47

110.00 ID 36 24 1223.71 -3.18

DIFFERENT IAL CORRECTION6

TO[ -.338T TRA -,6778 TC3-3.2TOD OAU ,5798

RDE -.3381 IRA ,0798 RC3 -,9178 FAU .25836

FDE -,4082 FRA -.2241 FC-17,5188 OSP 4206

BDE .4768 BRA ,6822 BC3 3.3973 FSP 1854

ISg. D! RCA 148.8T APO 210.33 V2 23.405

188.64 ZAC 80.61 ETC ETA.28 LVi -2.8!

DLA -RI.43 RAL 317.11 RAD 6638.4 VEL 11.528 PTH S.ST VHP 2.957 DPA -32.03 RAP 301.63 [CC 1.21Dr

INJ LONG |NJ RT ARC |NJ AZNTH INJ TIME PO C8T T|H INJ 2 LAT INJ | LONG

?0.58 168,50 136.36 12 51 18 1598.4 6.18 $A.77

$9,13 173,76 128.68 |3 54 3 142|.7 8.44 41.18

42,64 177.15 124.02 15 13 14 1176.8 10.71 23.01

21.31 ]78.43 118.85 16 47 24 $66.0 12.58 *$0

359.32 180.27 118,22 18 18 28 555.5 13.36 338.07

342.67 178.43 llg. SS 18 21 31 340.4 |2.$8 321.87

331.36 177.15 124.02 19 56 47 223.T 10.71 311.96

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

$GT 2668.5 SGR 838.Q 663 1083.7 ST 32.5 6R 27.0 Sl g.?

RRT ,7262 RRF .7897 RTF .6g84 CRT .7953 CRS -.65g0 C6T -.6305

SGO 2803.4 R23 ,1334 RI3 .g074 LSA 41.0 NSA 13.3 $SA 4.1

8GI 2743.g SG2 $74.3 THA 13.77 ELI 40,1 EL2 13.2 ALP 30,35

2OO6



* JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OATE JUN 16 1671 fLI_T TIME |14,00 AIRIYAL OAT[ DEC IS IRTI

HELIO(ENTSlC CONIC

RL 15|.00 LAL -.DD

RP 216.56 LAP -,37

RC 162.390 GL -4.44

PLANETOCENTRIC CONIC

C3 12.639 VNL 3.555

LNCN AZNTH LNCH TIME

SO,OD 12 ? 35

60.00 13 12 32

TO.DO 14 34 48

BO.OD 16 12 56

90.00 17 48 30

IO0.O0 19 55 48

110.00 19 34 14

DIFFERENTIAL CORRECTION6

TOE -.3391 TRA -.6829 TC3-3,4762 BAU .60SR

ROE -.3259 RRA .0812 RE3 -.9476 FAD ,25779

FOE -.5497 FRA -.1780 FC-17.6580 BSP 4438

BDE .4703 DRA .6877 DC3 3.6030 FSP 1856

DiITAIKE 4|1.193 EARTH TO MAR1

L_, lll.ll tL II.|IT 6AL 4.63 AZL $0,4R NCA 131,?1 IMA IRA.R0 ECC .lit31 IMC .4ell Yl le.llO

LOP 3?,83 VP 1|,4?T GAP 4,42 AZP IS,IT TAL 26,R3 TAP 160,63 RCA 146o95 APO Rll,4I VZ IS.Ill

GP -11,33 ZAL 47,?| 2AP t4,76 ET$ 176.40 ZAE 186,35 ETE 189.22 ZAC 90.46 ETC 274.16 LVI -2,32

DLA -20.96 RAL 31?.53 RAO 6639.4 VEL 11.520 PTH 6.3? VflP _.9S3 DPA -32,3S RAP 308,!4 ECC !.2010

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTM INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2604.13 -12.56 70.92 169.7T 136.26 12 SO 5R 1604.1 S.IO S$.lO

2431.40 -6.07 59.60 174.01 129.62 13 53 3 1431.4 6.02 41.60

2189.56 -3,66 43.30 177.33 123.98 15 11 17 1169,6 10.24 23.99

1882.41 -.09 22.21 179.55 119.86 16 44 19 862,4 12.06 1.45

1574.1? 1,36 ,36 180.37 1|8,25 18 14 44 574.2 12.61 339.17

1356.88 -,09 343.58 179.55 119.86 19 18 25 356.9 12.06 322.82

1236.38 -3,66 332.22 177.33 123.68 19 54 50 236.4 10.24 312.61

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2792.3 SGR 865.7 SG3 1086.2 ST 32.8 6R 26.4 63 0.7

RRT .7393 RRF .BOOS RTF .9031 CRT .7922 CR6 -.6310 CST -.8223

SGO 2923.4 R23 .1543 RI3 .9114 LSA 40.6 NSA 13.2 SSA 4.2

661 2867.8 SG2 567.6 THA 13.45 ELI 36.9 EL2 13.2 ALF 37.28

LAUNCH DATE JUN 18 1971 FLIGHT TIM( 186.00 ARRIVAL DATE DEC 21 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.DO LOL 266.13 VL

RP 216.91 LAP -.33 LOP 39.01 UP

RC 164.912 GL -4.09 GP -11,$3 ZAL

PLANETOCENTRIC CONIC

C3 |2.513 VHL 3,537

LNCH AZNTH LNCH TIN[

50.00 12 ? 8

60.00 15 11 19

70.00 14 32 34

80.00 16 9 31

90.00 17 44 25

100.00 18 52 23

110.00 19 32 1

DIFFERENTIAL CORRECTIONS

TOE -.3383 TRA -.6883 TC3-3.6854 BAU .6360

ROE -.3172 RRA .0817 RE3 -.9604 FAU .25755

FDE -.3047 FRA -.1469 FC-17.8187 BSP 4665

BOE .4638 BRA .693| BE3 3.8136 FSP 1839

DISTANCE 425.395 EARTH TO MARS

32.034 GAL 4.47 AZL 90.45 HCA 132.87 SMA 184.32 ECC .19139 1NC .4526 V1 29.310

22.443 GAP 4.27 AZP 89.69 TAL 28.50 TAP 161.37 RCA 149.04 APO 219.60 V2 25.327

48.23 ZAP 63.13 ET6 178.03 ZAE 124.58 ETE 186.82 ZAC 9D.3D [TC 274.04 LVI -2.16

DLA -20.46 RAL 317.96 RAD 6639.3 VEL 11.515 PTH

L-I TIME INJ LAT

2612.30 -12.96

2441.59 -6.52

2202.74 -4.17

1899.33 -.6T

1593.22 ,76

1373.80 -.67

1249.56 -4.17

6.56 VHP 2.955 DPA -32.67 RAP S07.62 [CC 1.2059

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.28 170.05 136.19 12 50 40 1612.3 5.39 55,44

IO,tO 174.25 129.54 13 52 | 1441.6 7.56 42,16

43.99 177.62 123.95 15 9 17 1202.7 9.75 24.40

23.14 179.70 119.65 16 41 tO 899.3 11.53 2.42

1.42 160.49 118.27 16 10 58 593.2 12.25 $40.29

344.51 179.70 119.85 19 15 17 373.8 11.53 323.?9

332.91 177.52 123.93 19 52 SO 249.6 9.T5 313.32

HID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2918.0 SGR 874.7 663 1090.2 ST 32.9 SR 25,8 66 8.0

RRT .7530 RRF ,6119 RTF .9062 CRT .766? ERR ",7989 CST -.?930

6GB 3046.3 R23 .1546 R13 .9159 LSA 40.3 NSA 13.2 66A 4.2

SGI 2994.2 6G2 560.9 THA 13.19 ELl 39.7 EL2 13.2 ALF 36.32

LAUNCH DATE JUN 18 1971 FLIGHT TIME 188.00 ARRIVAL DATE DEC 25 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.00 LOL 266.13 VL 32.042 GAL

RP 217.26 LAP -.30 LOP 40,16 VP 22,409 GAP

RC 167.446 GL -3.73 GP -11.?3 ZAL 48.75 ZAP

PLANETOCENTRIC CONIC

C3 12.390 VHL 3.520

LNCH AZNTH LNCH TIME

50.00 12 6 39

90.00 13 tO 4

70.00 14 30 17

80.00 16 6 3

90,00 17 40 18

100.00 IS 46 54

IIO,O0 IS 29 44

DIFFERENTIAL CORRECTIONS

TOE -.3353 TRA -.5924 TC3-3.6958 6AU .6665

ROE -*5ORS RRA ,0847 RC3-1°0055 FAU ,25503

FOE -,21?2 FRA -.0738 FC-17.$IS? BSP 490S

SOS ,4538 6RA .6976 6C3 4.0234 FSP 1861

DISTANCE 429.594 EARTH TO MARS

4.40 AZL 90,41 MCA 134.03 SMA 184.44 ECC ,19145 INC .4104 Vl 29.310

4.15 AZP 89.71 TAL 28.06 TAP 162.08 RCA 149.13 APO 219.75 V2 25.285

81.55 ETS 177.65 ZAE t22.65 ETE 188,44 ZAC 90.14 [TC 273.93 LVi -1.81

DLA -19.97 RAL 318.40 RAO 6639.3 VEL 11.509 PTN 6.56 VMP 2.957 DPA -32,97 RAP 307.14

L-I TIME INJ LAT 1NJ LONG INJ RT ARC |NJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT

2620.94 -13.39 71.66 170.35 136.10 12 50 20 1620.9 4.96

2452.30 08.98 60.62 174.51 129.45 13 50 56 1452.3 7.11

2216.47 -4.69 44.71 177.72 123.8? 15 ? 14 1216.5 9.25

1916.78 -1,26 24.09 179,86 !19.83 16 37 59 916.8 10.97

1612.73 .14 2,51 180.63 118.28 16 ? II 612,T 11.68

1381.25 -1,20 345.46 179.86 119.83 IS 12 6 391,2 10.57

1263.29 -4.69 333.63 I77.72 123.87 19 50 47 263.3 9.25

HID-COURSE EXECUTION ACCURACY

8GT 3042.7 SGR 877.6 SG3 1084.4

SRT ,7627 RRF .1203 RTF ._,00

SG8 3ISS.T R23 .1582 R13 .9172

SGI 3117.9 SO2 |54.0 THA 12.02

ECC 1.2039

INJ 2 LONG

S5.81

42.68

25.14

3.42

341.43

324,79

314.06

ORBIT DETERMINATION ACCURACY

ST 32.9 85 2S.O 58 9.9

CRT ,7117 CRI -.7019 (IV -,ills

LIA 3g,S MIA 13.1 IRA 4.4

ELI 39.2 EL2 13.1 ALF $S.lS

LAUNCH DATE JUN 18 1971 FLIGHT TIME 190.00 ARRIVAL DATE DEC 25 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.OO LOG 266.13 VL 32.050 GAL

RP 217.61 LAP -.26 LOP 41.30 VP 22.376 GAP

RE 169.992 GL -3,33 GP -11.93 ZAL 49,29 ZAP

PLANETOCENTR1C CONIC

C3 12.271VML 3.503

LNCN AZMTH LNCM TIME

30.00 12 6 ?

60.00 13 8 45

?0.00 14 2? 56

90,00 16 2 30

90,00 17 36 8

tO0.O0 18 45 22

110.00 19 27 22

OIFFERENTIAL CORRECTION8

TD[ -,3311 TRA -.6964 TC3-4.1089 BAU .6951

RDE ".2g$6 RRA .0865 RC3-1.0349 FAU ,25320

FOE -.1503 FRA -.0231 FC-17.8636 BSP 5138

ODE .4438 DRA .7018 DE3 4.2372 FSP 1858

DISTANCE 433.752 EARTH TO NASS

4.34 AZL 90.3T HCA 135.17 8HA 184,57 ECC .19153 INC .3664 Vt 29.310

3.97 AZP 89.74 TAL 27.61 TAP 162,7R RCA 149.22 APO 215.62 V2 25.249

80.D0 ITS 177.27 ZA[ 121.15 [T[ 108.0R ZAC 69.R6 ETC 273.52 LVl -1.47

DLA -16,44 RAL 318.84 RAD R639.2 VEL 11.504 PTH 6,55 VHP 2.R60 DPA -33.2? RAP 306,66

L-I TINE INJ LAT INJ LON; INJ RT ARC INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT

2630,05 -13.83 72.0? 170.66 135.99 12 46 58 1630.1 4.50

2463,53 -g.47 61,17 174.77 12g.36 13 49 48 1463,5 $.62

2230.75 "S.23 45,46 177.94 123.80 15 5 6 1230.8 8.72

1934.?S -1.86 25,06 18D.03 11g.60 16 34 45 934.T 10.40

1632.72 -.51 3.62 180.76 116,28 18 3 21 632.7 11.06

1409,22 -I.$6 346.45 160,03 1i9.60 1g 6 51 40g.2 10.40

127?.57 -S.23 334.38 I??.g4 123.80 19 48 39 2??.6 8.?2

MID-COURSE EXECUTION ACCURACY

3GT 3108.5 66R 884.3 6G3 ID81.5

RRT ,?73? RRF .8300 RTF .9129

SG8 3289,S R23 .1607 R13 ,9196

8G1 3243.7 SG2 547.2 THA 12.55

ECC 1.2019

INJ 2 LONG

56.19

43.22

26.Sl

4.44

342,55

325,61

314.82

ORBIT DETERMINATION ACCURACY

8T 32.S 6R 24.3 $8 S.?

CRT *?743 CR$ -.S796 CST ".5758

LSA 36.g NSA 13.1 SSA 4.S

ELI 38,7 EL2 13.0 ALF 34,20

2007



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN 18 lITI FLIGHT TEM£ |02.00 ARRIVAL DATE DEC ET |6T1

HELIOCENTRIC CCNIC 01STANCE 43T.967 EARTH TO MARl

RL 152o00 LAL -.GO LOL 661.13 VL 3|,0|8 GAL 4.27 AZL 60.32 HCA 136.3| 8MA |BA,T| DEC ,|9|Q5 INC o3210 Vl |$,iSD

RP EiT.9? LAP -,22 LOP 41.45 VP 26.343 GAP 3.62 AZP 89,7? TAL 2T.15 TAP 163.46 RCA 149.31 APO 8GO.IS VZ E5,ED6

RC 172.S47 GL -E.S5 GP -12.15 ZAL 49,84 ZAP 11.49 ET3 176.88 ZAE 110.48 EYE 18T.7| ZAC 8S,?l ETC 273,?$ LVI -I.14

PLAN[TOCENTR1C CONIC

C3 12,155 VHL 3,486 DLA -18,88 RAL 319,30 RAO 6636,1VEL 1|.469 PTH 6.5| VHP Z.96G DPA -$3,$7 RAP 306.26 ECC I.EOOD

LNCH AZMTN LNCH TIME L-I TIME |NJ LAT INS LONG |NJ RT ARC INS AZMTH INS TIME PO C3T TIN INS Z LAT INs 2 LONG

SO.DO 12 5 33 2039.67 -14.30 72,50 170.99 135.88 12 49 32 1639,7 4.02 56,SR

80.00 13 7 2! 24?5.32 -g.67 61.T5 175.05 12g.25 33 48 36 1475.3 6.11 43.7R

TO.DO 14 25 26 2245.63 "3,Tg 46,25 178.17 123.72 15 2 54 1245.6 8.16 26.70

SO.GO 15 58 53 19S3.2R -2,49 26.10 180,22 119.76 16 31 27 953.3 9.RO 5,$0

90.00 17 31 55 1653,22 -1.17 4.?7 180.95 118.26 17 59 28 653.2 10.46 343.78

tOO.DO 18 41 46 1467.75 -2.49 347.47 180.2Z /19.76 16 5 33 427.6 9.80 326.66

110.00 19 24 55 1292.44 -5,79 335.17 178.17 123.72 lg 46 28 292.4 8.|6 313.62

DIFFERENTIAL CCRRECTION8 HIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3259 TRA -. 7004 TC3-4.3266 DAD • 7242 SGT 3296.7 $GR 894.4 803 IOB]. 7 ST 32.7 8R 23.7 56 5. S

ROE -.2863 RRA .0871 RC3-1.0691FAU .25208 RRT .7857 RRF .8406 RTF .6168 CRT ,7667 CR$ -.4480 CST -.4527

FOE -.1016 FRA .0085 FC-17.9543 BSP 5359 8GB 3415.9 R23 .1622 R13 .9230 LSA 38.3 NSA 13.0 SSA 4.6

DD£ .4338 BRA .TOSS BC3 4.4567 FSP 1830 801 3372.8 SG2 540.7 THA 12.36 ELI 38,2 EL2 13.0 ALF 33.36

LAUNCH DATE SUN 18 1971 FLIGHT TIME 194.00 ARRIVAL DATE DEC 29 1971

HELIOCENTRIC CC_IIC DISTANCE 442.180 EARTH TO MARS

RL 152.00 LAL -.DO LOL 266.13 VL 32.067 GAL 4.20 AZL 90.27 HCA 137.45 8HA 184.85 ECC .19IBD INC .2741 Vl 29.310

RP 218.33 LAP -.19 LOP 43.58 VP 22.311 GAP 3.68 AZP 89.80 TAL 26.68 TAP 164.13 RCA 149.40 APO 220.31 V2 25.169

RC 175.114 GL -2.53 GP -I2.37 ZAL 30.42 ZAP 77,03 £TS 176.48 ZAE 117.84 ETE 187.36 ZAC 89.59 ETC 273.64 LVI -.81

PLANETOCENTRIC CONIC

C3 12.042 VHL 3.470 DLA -18.30 RAL 319.76 RAG 6639.1VEL 11.494 PTH 6.54 VHP 2.973 OPA -33.87 RAP 305.93 ECC 1.1982

LNCH AZMTH LNCH TIME L-I TIME INS LAT INS LONG |NJ RT AGE INS AZNTH INS TIME PC) CST TIN INS 2 LAT |NJ 2 LONG

50.00 12 4 55 2649.83 -14.80 72.95 171.35 135.75 12 49 5 1649.8 3.51 57.02

60.00 13 5 55 2467.69 -10.51 62.37 175.33 129.13 13 47 20 1487.7 5.ST 44.39

70.00 14 22 57 2261.13 -6.38 47.07 178.42 123.62 IS 0 38 1261.1 T.58 27.53

80.00 15 55 12 1972.43 -3,14 27.15 180.43 119.71 16 28 4 972.4 9.18 6.S6

90.00 17 27 37 1674.29 -1.85 5.94 181.14 118.22 17 33 3| 674.3 9.82 344.99

100.00 18 38 3 1446.90 -3.14 348.52 180.43 119.71 19 2 10 446.9 6.18 327.9S

!10.00 19 22 23 1307.65 -6.38 335.98 176.42 123.62 19 44 11 307.g 7.56 316.44

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3173 TRA -.7024 TC3-4.5423 BAU .7523 6GT 3421.3 SGR 869.1 503 1073.4 ST 32.3 SR 22.8 88 4.6

RDE -.2744 RRA .0900 RC3-1.096I FAG .24697 RRT .7946 RRF .8489 RTF .SIT9 CRT .7542 CR6 -.|238 ElY -.1664

FDE -.0145 FRA .0765 FC-17.8993 B6P 560t SG2 3537,4 R23 .1668 R13 .9238 LSA 37.4 NSA 12.g 89A 4.6

BDE .4195 BRA .7081 BE3 4.6727 FSP 1837 6GI 3496.9 SG2 534.1THA 12.08 ELI 37.4 EL2 12.9 ALF 32.S?

LAUNCH DATE JUN 18 1971 FLIGHT TIHE 196.00 ARRIVAL DATE DEC 31 1971

HELIOCENTRIC CONIC DISTANCE 446,369 EARTH TO MARS

RL 162.D0 LAL -.00 LOL 266.13 VL 32.076 GAL 4.|4 AZL 90.23 HCA 138.39 _NA 185.00 ECC .19197 1NC .2250 VI 29.310

RP 218.69 LAP -.15 LOP 44.72 VP 22.278 GAP 3.34 AZP 89.83 TAL 26.20 TAP 184.79 RCA 149.49 APO 220.51 V2 26.128

RC 177.690 GL -2.09 GP -|2.59 2AL 31,01ZAP 75.61ETS 176.08 ZAE 116.23 ETE 187.02 ZAC 89.39 ETC 273.56 LVI -.48

PLANETOCENTRIC CONIC

C3 11.933 VHL 3.454 DLA -17.?0 RAL 320.22 RAD 6639.0 VEL !1.490 PTH 6.34 VHP 2.g81DPA -34.1T RAP 305.61ECC 1.1964

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO 12 4 15 2660.53 -15.32 73.43 |7|.86 135.62 I2 48 33 /660.5 2.97 57.47

60.00 13 4 lg 2SOO.6g -11.06 63.01 175.66 129.00 13 46 O ISDO.7 S.00 45.01

70.00 14 20 19 2277.29 -6.98 47.92 178.6g 123.52 14 38 I6 1271.3 8.67 28.30

80.00 |3 31 24 1992,22 "3,80 28.24 I80.63 119.64 16 24 36 992.2 8.53 7.89

90.00 17 23 14 1895.96 "2,53 7.15 181.35 118.17 17 51 30 868.0 9.15 346.24

100.00 18 34 |6 1466.86 -3,80 349.61 180,85 119.64 18 58 42 466.? 8.53 329.06

110.00 19 19 45 1324o10 -6.98 336.84 178.66 123.52 19 41 50 324,1 6.67 31?.SO

OlFFERENYIAL C(_RECTION| HIO-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

YDE -.3073 TRA -.704! TC3"4.760R |AU ,7805 $GT 3547.0 8GR ROE,6 $03 1068.8 ST 31.8 IR 22.0 S| S.O

ROE ".2831RRA .092| RC3"I.1260 FAU ,24GZG RRT ,SO41RRF ,SSTG RTF ,_,Ri CRT .Y40! CRi .180i CIl .1|$0

FD( .0592 FRA .13OG FC-IT,I6G| SiP 5836 IGG 3061.0 R23 .1108 RI3 ,t263 LRA 36.3 MIA 12.9 ISA 4.9

DDE .4045 6RA .TIOI GO3 4.8923 FGP 1826 801 3622.0 SG2 527.7 TNA II.S/ ELl 36,5 EL2 12.9 ALF 31.47

LAUNCH DATE SUN 11 1971 FLIGHT TIME IGR.O0 ARRIVAL DATE JAN 2 1978

HELIOCENTRIC CONIC

RL 152.00 LAL -,DO

RP 2IG.D6 LAP "oil

RC 180.87S GL -I.61

PLANETOCENTRIC CONIC

E3 11m627 VHL 3,43R

LNCH AENTH LNCH TIME

50.00 12 3 26

60.00 13 2 40

TO.OO 14 IT 35

60.00 13 47 30

90.00 17 18 43

IO0.OO 18 30 22

110.00 19 17 1

DIGTANCE 450.556 EARTH TO MARS

LOL 266,16 VL 32,08§ GAL 4.07 AZL 90.tT HCA 139.72 3MA 185.15 ECC .IR2IT IN(; .t 736 Vl

LOP 45.8| VP 62.246 GAP 3.40 AZR 89,07 TAL 25.72 TAP 165,44 RCA 140,|7 APO 220.73 V2

GP -12.83 ZAL 51.6_ ZAP 74,23 ETS 175,G? ZAE 114.$6 [TE lit. TO Zk¢ 80.18 ETC 273.42 LVI

DLA -17.06 RAL $20.06 RAG 6639.0 VEL 11.485 PTH 6.53 VHP 2.991DPA -34.46 RAP 305.33 ECC

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ A2HTH INJ TIME PO CST TIN INJ 2 LAT INJ

2671.86 -15.87 73,95 172.05 135.46 12 47 58 1671.9 2.40

2314.33 -11.63 63.69 175.98 128.86 13 44 35 1514.3 4.40

2264.14 -T.62 48.82 178.96 123.39 14 55 49 1294.1 6.34

2012.69 -4.49 29.37 ]8D.89 I19.53 |6 21 3 IOI2.? 7.86

1716.29 -3.26

1487.16 -4.49

1340.95 -7.62

DIFFERENTIAL CCRRECTIONS

TOE -.2953 TRA -.TO3T TC3-4.9808 BAU .8086

RD( -.2514 RRA .0943 RC3-1.|S?7 FAU .2433?

FDE .1346 FRA .1820 FC-17.8138 BSP 6070

BDE .3879 DRA ,7120 BC3 5.1135 FIR 1815

21.310

21.DRG

-.16

IolRAI

2 LONG

57.94

45.87

29.28

8.84

8.40 181.56 118.|I 17 4T 24 718.3 8.46 347.52

350.74 180.89 119.55 18 55 9 48T.2 7.86 330.21

337.73 178.90 123.39 19 39 22 341.0 6.34 618.$9

HIO-COUR$E EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 36T3.D 3DR 914.6 663 1059.2 8T 31.2 SR 21.1 SS 5.7

RRT .8332 RRF .8665 RTF .9211 CRT .7227 CR9 .4316 CST .39t9

SGB 3785.2 R23 .1752 _13 .9265 LSA 35.5 MSA 12.9 SSA 5.1

SGI 3749.1 602 521.5 THA 11.68 ELI 35.4 EL2 12.9 ALF 30.54

2O08



". JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OATE JUN 19 19T$

MELI0¢ENTRI¢ ¢(_41C

RL 152,00 LAL ".00

RP 219.43 LAP -,0i

RC IIE.gTI GL -1,13

PLANET(XENTRIC CONIC

C5 11.726 VHL 3.424

LNCH AZMTN LNCH TINE

50.00 12 2 55

60.00 15 0 55

?O.OO 14 14 43

90.00 15 43 29

90.00 17 14 10

100.00 18 28 20

110.00 19 14 9

FLIGHT TIME EO0.OO ARRIVAL DATE JAN 4 197E

LOL Ell.i| YL II,Otl IA[

LOP 46.98 VP E8.E14 GAP $.ED kZP 09,91TAL 2S.83 TAP til,O8 RCA t40.IS

6P -13,07 ZAL St.t5 ZAP _.90 ETI ITS,ES ZAE t13.11 [TE 188,30 ZkC Be,DR

DLA -1D.40 RAL 391.17 RAD IRA|,9 VEL 11.481PTN I,S3 VHP ).DOR DPA "34.7R

L-I TIME IMJ LAT INJ LONG INJ RT AIC IMJ AZMTH |HJ TIME PO COT TIN

2983.81 -19.4§ 74,49 178.43 135.30 SE 47 18 !143.9

2528.66 "12,2D $4.41 176.32 121.TO 13 43 4 1528.7

2311.T3 -8,28 69.75 179.26 123,25 14 53 14 1311.?

2035.90 -5.20 30.55 181.14 119.44 16 17 22 1033.9

1741.33 -4.00 9.69 181.80 118.02 17 43 11 741.3

1500.5T 05.20 551.91 181.14 119.44 19 51 29 500.4

1358.54 -8.28 338.67 1T9.26 123.25 19 36 48 358.5

OISTANE[ 414,T40 EARYH TO MARl

4.00 AZL 90,19 HCk 140,8l 8HA Ill,5! [CO .IiE38 IM¢ 0tilt VI El.liD

APO rio.If Vt tS.OAJ

EYE t?),AE L¥1 .19

RAP 305.09 ECC I.ll$O

IMJ 2 LAT INJ 2 LONG

1.00 58.44

5.?? 46,36

5.69 30.20

?.19 10.03

7.75 548.93

?.IS 331.39

5.68 319.12

DIFFERENT IAL CORRECTION8

TOE -.2807 TRA -,7064 TC3-5.2014 BAU .8564

ROE -.2594 IRA .0965 RC5-1.1995 FAU .24026

FDE ,2127 FRA .254? FC-17.7395 8SP 6301

DOE .3689 DRA .T129 BC3 5.3556 FSP 1800

MID-COURSE EXECUTION ACCURACY

SGT 3798.4 SGR 925.2 SG3 1050.?

RRT .8220 RRF .9749 RTF .9223

$GB 5909.0 R23 .1800 R13 .9276

SGI 3874.9 $62 515.4 THA 11.51

LAUNCH DATE JUN 18 1971 FLIGHT TIM( 202.00

HELIOCENTRIC CONIC

RL 152.00 LAL -.DO LCL 266.13 VL

RP 219.80 LAP ".04 LOP 48.10 VP

RC 185.475 GL -.61 GP "13.35 ZAL

PLANETOCENTRIC CONIC

C3 11.629 VHL 3.4|0

LNCH AZMTH LNCH TIME

50.00 12 1 37

60.00 12 59 5

70.00 14 11 43

80.00 15 39 19

90.00 17 9 27

100.00 18 22 11

110.00 19 11 9

DIFFERENT IAb CORRECTIONS

TDE -.2638 TRA -.7069 TC3-5.4229 BAU .8642

RD£ -.2269 RRA .098T RC3-1.2218 FAU .23690

FOE .2918 FRA .285T FC-17.6566 DSP 6534

DOE .3479 BRA .T137 BC3 5.5586 FSP 1785

DISTANCE 458.921

32.105 GAL 3.92 AZL 90.06 HCA 141.97 8NA

22.182 GAP 3.12 AZP 89.95 TAL 24.74 TAP

52.89 ZAP 71.60 ET5 174.82 ZAE 111.60 ETE

DLA -15.70 RAL 321.64 RAD 6638.9 VEL 11.477 PTH 6.53 VHP

L-I TIME 1NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME

2696.42 -17.06 75.07 172.82 135.12 12 46 34

2543.73 -12.90 65.17 176.67 128.52 13 41 26

2330.10 -8.96 50.T4 179.50 123.10 14 50 33

2055.90 -5.94 31.76 181.41 119.31 16 13 35

1765.14 -4.79 !1.03 t82.05 117.91 IT 38 52

1530.37 -5.94 353.13 181.41 119.31 19 47 41

1376.92 -8.99 339.65 179.56 123.10 19 34 8

MID-COURSE EXECUTION ACCURACY

SGT 3923.8 SGR 932.4 $03 1041.0

RRT .8304 RRF .8832 RTF .9233

9GB 4033.0 R23 .1853 R13 .9284

8G1 4000.7 962 509.5 THA 11.35

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

RL 152.00 LAL -.DO

RP 220.18 LAP -.00

RC 188.089 GL -.08

PLANETOCENTRIC CONIC

C3 11.556 VHL 5.398

LNCH AZMTH LNCM TIME

50,00 12 0 34

60.00 12 57 2

70.00 14 8 54

00.00 15 35 0

g0.00 17 4 55

100.00 I0 17 52

110.00 19 8 0

(_BIT OETERNINATION ACCURACY

8T 30.4 SR 20.2 66 6.8

CRT ,7008 CR9 .6015 CST ,5456

L6A 34.4 NSA 12.9 IDA 5.2

EL1 34.1 EL2 12.8 ALF 29.60

ARRIVAL DATE JAN 6 1972

EARTH TO MARS

185.40 ECC .19263 INC .0626 Vl 29.310

166.71 RCA 149.75 APO 221.21 V2 25.00y

186.07 ZAC 88.71 ETC 273.37 LVI .48

3.015 DPA -35.06 RAP 304,90 ECC 1.1914

PO CST TIN INJ 2 LAT INJ 2 LON6

1696.4 1.17 56.97

1543.7 3.11 47,0R

1330.1 4.98 31.1T

1055.9 6.43 11.25

765.1 ?.OO 350.1R

530.4 9.45 332.6R

376.9 4.98 320.09

ORBIT DETERMINATION ACCURACY

ST 29.4 SR 19.3 $9 8,2

CRT .6732 CR8 .7040 CIT .631!

LSA 35.2 MSA 13.0 SSA 5.4

ELI 32.7 EL2 12.8 ALF 28.59

FLIGHT TIME 204.00 ARRIVAL DATE JAN t 19T2

DISTANCE 463.098 EARTH TO NAN8

LOL 266.13 VL 32.115 GAL 3.85 AZL 90.01 HCA 143.09 SNA 185.65 £CC .19290 INC .0000 Vl 29.310

LOP 49.22 VP 22.151 SAP 2.98 AZP 89.59 TAL 24.94 TAP 197.35 RCA 149.84 APO 221.46 V2 24.966

GP -13.60 ZAL 55.55 2AP 70.55 ETS 174.38 ZAE 110.12 ET( 185.76 ZAC 88.45 ETC 275.52 LV! .79

DLA "14.97 RAL 322.12 RAO 6638.8 VEL 11.472 PTH 6.52 VHP 3.029 DPA -35.36 RAP 304.75 ECC 1.1899

L-I TIME 1NJ LAT INJ LONG 1NJ RT A$C |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2709.79 -17.70 75.69 173.23 134.92 12 45 44 1709.8 .50 59.53

2559.58 -15.57 65,97 177.04 128.32 13 59 42 1559.6 2.41 4T.44

2349.31 -9.67 51.77 179.99 122.92 14 47 43 1349.3 4.25 52.18

2078.75 -9.70 33.03 181.69 119.16 16 9 39 1079.7 5.67 12.52

1799.78 -5.54 12,42 182.32 117.78 17 54 25 TB9.8 9.23 351.50

1555.22 -6.70 354.40 181.69 119.18 18 43 49 553.2 5.6T 333.89

1398.13 -9.67 340.98 179.89 122.92 19 31 16 396.1 4.25 591.10

DIFFERENTIAL CORRECTIONS

TOE -.2443 TRA -.7095 TC3-5.6434 |AU .8S19

ROE ".2142 RRA .1011 RC3-1.2S55 FAU °23342

FDE .3704 FRA .334T FC-I?.S174 95P 679T

00E .3249 9RA .7135 9C3 5.7815 FSP ITR8

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4046.1 5_ 942.8 503 1030.8 5T 28.3 5R 18.3 St 9.T

RRT .0385 RRF .8913 RTF ._4E CRT .6361CRS .7643 C6; .1TEE

508 4159.4 R23 .1911 R13 .929! LSA 32.0 NSA 13.1 88A 5.5

801 4195.7 502 504.1TflA 11,22 ELI 31.2 ELl 12.8 ALF 27.45

LAUNCH DATE JUN 18 1971 FLIGHT TINE EO8.O0 ARRIVAL OAT[ JAN 10 1678

HELIOCENTRIC CONIC

RL 152.00 LAL -.00 LOL 266.13 VL

RP 220.35 LAP °03 LOP 50.34 VP

RC 190.T!1 GL .52 GP -13.89 ZAL

PLANETOC[NTRI¢ CONIC

C5 11.448 VHL 5,385

LNCH AZNTH LNCN TIME

50.00 11 59 24

60.00 12 54 54

TO.00 14 5 15

80.00 15 30 52

90.DO 16 59 33

100.00 18 13 24

110.00 19 4 42

DIFFERENTIAL CCRRECT1ONI

TOE -.2222 TRA -,7056 TC3-5.8649 BAU .9191

ROE -.2010 RRA .1034 RC3-1.2896 FAU .229?8

FOE .4502 FRA .3844 FC-1?.3767 DiP 8992

60E .2996 BRA °?134 8C3 6.0051 FSP 1745

DIITANCE 49T,E72 EARTH TO MAR8

3|.12S 6AL 3.78 AZL 89.94 HCA 144,21 3HA 185.88 ICE .19319 INC .0533 Vl 29.$10

22.119 GAP E.S5 AZP 90.04 TAb 23.73 TAP 167.93 RCA 149.92 kPO 921.72 V2 94.995

54.23 ZAP 69.14 ET3 173.92 ZAE 108,68 [T[ 185,49 ZAC 88.16 ETC 273.26 LVl 1.11

OLA -14,21 RAL 322,sg RAO 6638.8 VEL il.469 PTH 8.52 VHP 5.044 OPA -35,67 RAP 504.14 ECC t.1R54

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CET TIM INJ 2 LAT |NJ 2 LONG

2?23.86 -18,58 70.54 173.65 134,8g 12 44 48 1723.g -.21 60.12

2576,26 -14.27 66.82 177.42 128,10 15 37 50 1576.5 1.98 48.64

2369.42 -10.41 $2,85 180,22 122.71 14 44 45 1369.4 3.49 53,23

2102.51 -T.48 34.36 181,9g 118.g9 16 5 34 1102,5 4.8R 15,54

1815.3! -6,35 13,86 182.61 li?.61 17 29 48 815,3 S,42 355,02

1576,99 -T,48 555,?3 181.99 118.99 19 39 41 577.0 4.88 555,20

14i6,23 "10.41 341.77 180.22 122,71 19 28 18 416,2 5.49 522.15

MIO-COURSE EXECUTI_ ACCURACY ORBIT DETERMINATION ACCURACY

IGT 41T2.g IGR 954.0 8G3 1019.7 8T 2?.0 IR iT.3 $1 11.4

RRT .8463 RRF ,8991 RTF .g249 CRT .5945 CR8 ,8016 CIT .6535

SG8 4280.5 R23 .1971 R13 .9297 L3A 30.8 HRA 13.4 IIA 5,6

9Gi 4251.4 602 498.8 THA 11,10 ELI 29.5 EL2 12,9 ALF 26.05

2009



JPL TM 33"1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCH DATE JtJN 18 19T$ FLI6HT TII_ 101.O0 ARRIVAL DATE JAN II riTZ

NELIO¢ENTRI¢ CONIC

RL 152.80 LAL ".00 LOt. R66.13 YL 3_.13g 6AL

IP 620,93 LAP .Of LOP S1,45 VP 12.099 GAP

RC 193o341 GL 1,14 GP "14,18 ZAL 54,93 ZAP

PLANETOCENTR|C CONIC

C3 11.365 VHL 3.371

LNCH AZHTN LNCH TIME

5O,O0 11 58 S

60.00 12 32 36

?0.00 14 I 48

80.00 15 25 52

90.00 16 54 20

100.00 18 6 43

110.00 19 1 12

OIFFERENTIAL CCRRECTION6

TOE -.1969 TRA -.7048 TCS-6.0847 BAU og462

ROE -.1972 RRA o1058 RC3-1,3247 FAU .22592

FDE .5535 FRA .4321 FC-17,2094 BSP 7224

BDE .271? BRA .7127 0C3 6.2272 FSP 1726

DISTANCE 471.442 EARTH TO NARI

3.?1 AZL 8g.gl HCA 145,38 6NA Ill.D0 ECC ,IS3§O INC .1ill V! 8D.31D

2.?2 AZP gO,SO TAL 23,22 TAP 118,S4 RCA 130,01 APO E21,gg VE 24,AI4

ST,iT ETS IT3.45 ZAE t07,26 ET( 185.17 ZAC 87.8g [TC tT3.25 LV! |.44

OLA -13.40 RAL 323.0T RAD g638.T VEL 11.495 PTH

L-I TIME INJ LAT

2?39.?? -19,09

2893.84 -15,01

2380.49 -11°19

212T.26 -8.30

1841.84 -7.19

1601.T3 -8.30

1437.31 -11,19

6,52 VHP 3.060 DPA -35.9g RAP 3D4.ST ECC I,IR?D

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

TT.QS 1?4.09 134,43 12 43 44 IT38.8 -.$6 $0.?4

67,72 IT7.82 127,95 13 35 49 1593.8 ,90 49,48

s3.gg 180.58 122.48 14 41 36 1390.5 2.68 34.34

35,75 182.31 118.78 16 1 19 1127,3 4.05 15.20

15.36 182.91 117.42 IT 25 2 841.8 4.51 354,51

357.11 182.31 118.78 18 35 25 601.7 4.05 334.ST

342.91 180,58 122.48 19 25 g 437.5 2.88 323.25

HID-COURSE EXECUTION AccuRACY _DIT DETERMINATION ACCURACY

SOT 4296.5 SGR 966.0 SG3 1007.? ST 25.? SR 16.2 S8 13.E

RRT ,8537 RRF .9067 RTF .9254 CRT .5365 CRS .8248 CST .6724

SOD 4403.7 R23 .2037 R13 .g301 LSA 29.5 NSA 13.8 S$A 5.6

SOl 4375.g $62 494.0 THA 11.01 ELl 27,6 EL2 12.1 ALF 24.18

LAUNCH DATE JUN 18 1971 FLIGHT TIME 210.00 ARRIVAL DATE JAN 14 1972

HELIOCENTRIC CC_IIC

RL 152.00 LAL -,00 LOL 266.13 VL

RP 221.31 LAP .10 LOP 52.56 VP

RC lg5.979 GL 1.79 GP -14.50 ZAL

PLANETOCENTRIC CONIC

C3 11.288 VHL 3.560

LNCH AZNTH LNCH TIME

50.00 11 56 39

60.00 12 SO 7

70.00 13 58 4

80.00 15 20 39

90.00 16 48 54

100.00 18 3 51

110.00 18 57 31

DIFFERENTIAL CORRECTIONS

TOE -.I687 TRA -,7038 TCS-8,3045 DAU °9733

RDE -.1728 RRA ,1082 RC3-1.3612 FAU .22199

FDE .6169 FRA .4768 FC-17.0253 BlP 7448

BDE .2415 ERA ,7120 OCS 6.449T F6P |703

DISTANCE 4?5.608 EARTH TO NARD

$2.146 GAL 3.63 AZL 89.81 HCA 146.43 SNA 186.19 ECC .19383 INC .1865 Vl 29.310

22.057 GAP 2.59 AZP 90.16 TAL 22.70 TAP 169.13 RCA 150,09 APO 222.26 V2 24.842

35.65 ZAP 66.85 ETS 172.97 ZAE 105.87 ETE 184.8? ZAC 87.59 ETC 273.23 LVI 1,76

OLA -12.56 RAL 323.54 RAD 6638.7 VEL 11.462 PTH 6.51 VHP 3.078 DPA -36.32 RAP 304.55 ECC s.tsse

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

2754.57 -19.84 77,80 174.54 134.18 12 42 33 1754.6 -1,75 R1.40

2612.38 -15.78 88.68 178,23 127.58 13 33 39 1612.4 .09 50.36

2412.60 -11,99 55.20 180.95 122.22 14 38 17 1412.6 1.84 35.49

2153.09 -9,14 37.20 182.65 118.55 15 56 52 1153.1 3.18 IG,63

1869.44 -8,05 16,93 183.24 117.20 1? 20 3 86g.4 3.69 356.86

1627.56 -9.14 358.57 182.65 118.55 18 30 58 62?.6 3.18 33?.99

1459.41 -11,99 344.12 150.95 122.22 t9 21 50 459.4 1.64 324.41

HID-COURSE EXECUTION ACCURACY _DIT DETERMINATION ACCURACY

SGT 4420.5 $GR g79.4 SO3 995.2 ST 24.2 9R 15.1 35 15°1

RRT ,8609 RRF .9140 ITF ,9257 CRT .4611CRS ,837R CIT .R388

SOB 4527.? R23 .2106 R13 .9304 LSA 28.3 NSA 14.5 SSA S.G

361 4501,2 SO2 489.4 THA 10.93 ELI 25,t EL2 12,? ALF 21.53

LAUNCH DATE JUN 18 197l FLIGHT TIME 212.00 ARRIVAL DATE JAN 16 18?E

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 221.69 LAP .14

RC 198.821 GL 2.49

PLANETOCENTRIC CONIC

C3 11.217 VHL 3.349

LNCH AZHTH LNCH TIME

50.00 11 55 3

80.00 12 4? 27

70.00 13 54 9

80.00 15 15 52

90.00 16 43 14

100.00 1? 58 43

I10.00 18 53 36

0 IFFERENT IAL CCMRECTIONI

T0( -.15t? TR4 -,?013 TC3-6.51gl |AU ,8919

IDE -,1510 IRA ,1118 IC3-I,3tl6 FAU .21787

FOE .7001 FRA ,5231 FC-11,8138 BOP T680

80E .2089 ERA .?102 IC3 6.1671 FSP IRT9

DISTANCE 479.771 EARTH TO MARS

LOL 266.13 VL 32.157 GAL 3.56 AZL 89,74 HCA 14T.53 SNA 186.36 ECC ,19419 INC .2594 VI 29.310

LOP 53.6R VP 22.026 GAP 2.45 AlP 90,22 TAL 22,18 TAP 169.71 ICA 150.17 APO 222.55 V2 24.801

GP -14.83 2AL 56.38 ZAF 65.7E ET$ 172.47 ZAE 104.52 ETE 114.58 ZAC 87.25 ETC 273.21 LVi 2.10

DLA -11.67 RAL 324.00 RAO 6638,7 VEL 11.459 FTH 6.51VNP 3.098 DPA -36.68 RAP 304.57 ECC 1,1841

L-I TIN( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

2171.32 -20,63 78.60 175.01 133.87 12 41 14 1771,3 "2.59 62,10

2831.93 -ll,lg 69.70 1T8.66 127.27 13 31 19 1632.0 -,?T 51.30

2435.82 -12.83 56.47 181.34 121.93 14 34 45 1435.8 .95 38,70

2180.08 -10.02 38.73 183.01 118.2T 15 52 12 1180.1 2.26 16.11

1896.21 °0.94 18,37 183.51 !16.94 17 14 52 891.2 2,71 357.6?

1854.55 -10.02 .09 103.01 118.27 18 26 18 854,6 2,26 339.41

1462,64 -12.63 345,39 Ill.34 121.93 It 18 16 462.6 .95 325.62

MIO-COUIIE EXECUTION ACCURACY (_|IT OETERNINATION ACCURACY

lOT 4541.7 5GR 904.1 $63 041,8 8T 22.T DR 11.9 16 lY.O

NIT .IRT3 RflF ,921I RTF ._St CRT .38UI CR6 ,8421 (8! .960Y

IG8 4649,2 I23 .2II2 R13 .930S LSA 27,1NIA IS.4 684 5.4

3G1 4123.3 652 485.7 THA 10.37 ELI 23,S EL2 12.5 ALF 17.62

LAUNCH DATE JUN IA 1971 FLIGHT TIME 214.00 ARIIVAL DAT[ JAN 18 19TI

HELIOCENTRIC CDNIC

RL 1§2.00 LAL -.Q0

RP E22.07 LAP ,11

RC EOI.E?O GL 3,23

PLANETOCENTRIC CONIC

C3 11.163 VHL 3.340

LNCH A2NTH LNCN TINE

50,00 11 53 15

QO.O0 12 44 34

70,00 13 SO 0

80.00 15 10 26

90,00 16 3Z 17

100.00 17 33 20

110.00 18 49 26

DIFFERENTIAL CORRECTIONS

TOE -.1014 TRA -,?001 TC3-6.7361BAU 1,0270

RD£ -.1423 RRA ,1133 RC3-1,4386 FAU ,2137g

FDE *7856 FRA ,5816 FC'|6.5957 DSP ?902

BOE .1747 8RA .?0g6 DC3 6,8880 FSP I654

OI3TAN¢E 413.929 [ANTH TO NAIl

LOL 266.13 VL 32,111 GAL 3.41 AZL 19,61 HCA |41.t3 6HA 185.$9 [CC .19436 INC .3364 Vl !1,310

LOP 34.TI VP 21,gll GAP 2.33 AZP gO,El TAL 21.8| TAP 1?0,21 RCA 150.25 APO 262.84 V2 24,?99

GP -15.19 ZAL $7,13 ZAP 64.T2 ET$ IT1,95 ZAE 103,11 [T[ 184,29 ZAC 68,g0 [TC 273.20 LVI 2.45

DLA -10,T3 IAL 324.49 IAO 6931.6 YEL 11.456 PTH 6.$1 VHP 3.116 OPA -3T.02 RAP 304.63 ECC 1.tl35

L-! TIME [NJ LAT INJ LONG INJ IT A3C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2716,09 -21.4? 79.46 IT5.S0 133.54 12 39 45 I?lg.l -3.49 IZ.84

8652.65 -17,44 ?0,T9 IT9.11 126.93 13 21 4R 1652,? "1.69 32.29

2460o2T -13,71 $7.13 18|,75 121.$9 14 31 0 1480.3 ,02 3?,94

2206.35 "10.92 40.33 183,38 117.96 |5 4? t? 1206,3 1.31 19.66

1928.27 -9.86 20.30 183,g4 |18,64 t? g 25 g28.3 1,80 359,34

I682.6E -10.92 t,70 183.38 117.66 18 21 23 $82.8 1.31 341.03

1507.09 -13.71 346.?4 IS1.75 121.59 19 14 33 507.1 .02 326.9o

MID-COURSE EXECUTION ACCURACY OROIT OETEININATION ACCURACY

8GT 4683.? $GR 1010.? SG3 965.3 ST 21.4 3R 12.6 $8 19.1

RRT ,8?42 RRF .9260 RTF .9261 CRT .2271CRS .$413 C3T .4900

3GB 4?73.9 R23 .2236 Rl3 .9307 L$A 26.1NSA 16.6 SSA 5,2

SG1 4?49.3 SG2 482.1 THA 10.84 ELl 21.? EL2 12.2 ALF 11.20

2010



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE 4UN 1i IDY|

HELIOCENTRIC CONIC

RL IS2.00 LAL ",00

RF 822,4S LAP .21

RC 203.$22 SL 4.02

PLAHETOCENTRlC CONIC

CS 11.096 VHL S.SSI

LNCH AZMTH LNCN TIME

50.00 11 51 16

DD.OO 12 41 28

70.00 13 45 34

80.00 15 4 48

90.00 16 $1 3

IO0.O0 17 47 89

110.00 18 45 0

VLISRT TIME ||i,00 AI_IIVAL DATE JAM 1O IIF!

LOL 26G.|3 VL 31.|80 GAL

LOP S5,19 VP It,iS| GAP

SP "15,57 ZAL IT.DO lAP

DISTANCE 488.00) EARTH TO MAR1

3.40 AZL 19,|l HCA |46.1| IRA 106.14 [CO ,tlilS INC .4Ill Vt 89.110

8.|0 AZP 90.SG TAL 21,13 TAP |?0,88 RCA ISO.SS APO 813.14 V_ 24.TIT

63,Y2 ITS ITI.AO ZkE 101,89 [T[ 184.01ZAC ll.Sl [TC 273,20 LV! E.8D

OLA "9,14 RAL S14.91 RAD lUl,I VEL ||.AS3 PTH 6.50 VNP |,|]1 OPA "|1.$9

L'I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CIT TIN

210T.9e -22.$5 80.39 176.0t 135.II 12 $1 4 1908.0

2674.97 -|D,SS ?|.9l |?i,S9 t21.$4 IS E1 1 |t?4.l

2486.04 "|4.62 59.20 112,19 181,2! 14 I1 O 148G.0

2238.02 -|1,01 42,03 IiS.?S 111.D0 15 4_ G I238.0

1959.75 -10,D2 22.12 184,$2 110.29 IT 3 42 959.T

1712.49 "11.0? 5,40 183.76 I17,60 18 16 12 ?I2.S

1532.86 -14.62 348.28 182.19 121.21 19 10 33 532.9

E/dt )04,/S [CC 1,1811

INJ 2 LAT INJ 2 LONG

-4.4) IS.14

-2,65 5S,SS

-,RT IS.St

,SO 21,29

*?D 1.10

.30 342.06

-.iT 528.24

DIFFERENTIAL CCRRECTI(M

TOE -.0613 TRA -.6989 TC3-6.9493 DAU 1.0534

ROE -.1258 RRA .1150 RCS-1.4?12 FAU .20945

FOE ,8725 FRA .6001 FC-16.34|T 0$P 8132

BDE .1399 BRA .7084 BC3 7.1009 FSP 1628

LAUNCH DATE JUN 18 1971

HELIOCENTRIC COHIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 475D.3 SIR 1028.3 IG3 953.8 IT 20.3 IR 11.3 SS 21.2

RRT .8803 RRF .9344 RTF .92_ CRT .0515 CR8 .8332 CST .SSD$

868 4895.5 R23 .2336 R13 .9307 LSA 25.3 NSA 10.1SSA 4.8

861 4872.0 SG2 479,2 THA 10.02 ELI 20.S ELI 11.S ALF 2.30

FLIGHT TIME 218.00 ARRIVAL DATE JAN 22 19TE

DISTANCE 492,234 EARTH TO MARS

RL 152.00 LAL -,00

RP 222.84 LAP .2S

RC 206.578 GL 4.87

PLANETOCENTRIC CONIC

C3 II.048 VHL S,$24

LNCH AZNTH LNCH TIHE

50.00 11 49 4

60.00 12 38 3

70,00 13 40 49

80.00 14 56 47

90.00 16 24 27

100.00 17 41 38

110.00 18 40 15

LOL 266.13 VL 32.191 GAL

LOP 56.99 VP 21.935 GAP

GP "15.97 ZAL 58.69 ZAP

3.33 AZL 89.50 HCA 150.82 8NA 186.93 [CC .19536 INC .$021 V| 29.310

2.07 AZP 90.44 TAL 20,60 TAP ITI.42 RCA 150.41 APO 223,45 V2 24,$75

62.76 (TS 170.84 ZAE 100.63 [TE 183,72 ZAC 86.11 ETC 2T3,21 LV| 3.17

DLA -8.70 RAL 325,35 RAD 6638.9 VEL 11.431 PTH 1,90 VHP 3.158 DPA -37.76 RAP 304.08 ECC I,IS1D

L-I TIN[ INJ LAT INJ LONG ]NJ RT ASC ]NJ AZHTH INJ TIN[ PO CST TIN INJ 2 LAT INJ E LONG

2628,06 -23.29 81.39 176.55 132.74 12 36 12 1828.1 -5.44 $4.40

269T.82 -19.27 73.20 180.99 126.11 13 25 1 1697.8 -3.67 S4.45

2513.27 -15.58 60,79 182,64 120.79 14 22 42 1513.3 -2.01 40.74

2269.22 -12.84 43.83 184.20 11T,19 15 36 36 1269.2 ".76 23.00

1992.?9 -11.81 24.04 184.73 115.86 16 ST 40 992.8 -.28 2.94

1743.69 -12.84 5.20 184.20 117.19 18 10 42 743.7 -.76 344.3T

1560.09 -15.58 $49.71 182,64 120.79 |g 6 16 560.1 -2,01 329.68

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.0181 TRA -.6972 TC3-7.1533 BAU 1.080| SGT 4908.3 IGR 1048.4 863 939.0

ROE -.1086 RRA .1186 RC3-1.5202 FAU .20509 RRT .8062 RRF .9407 RTF .9261

FDE .9583 FRA ,6581 FC-16.0718 BlP 8354 8GB 50|9.0 R23 .2420 RID .9307

BDE .1101 BRA .7072 BCS 7.3131 FSP 1601 SGI 4996.3 IG2 477.2 THA 10.92

LAUNCH DATE JUN 18 1971 FLIGHT TIME 220,00

HELIOCENTRIC CONIC DISTANCE 496,379

RL 152.00 LAL -.DO LOL 266.15 VL $2,203 GAL 3,25 AZL 89.41 HCA I51.91 8HA

RP 225.25 LAP .28 LOP 58.04 VP 21.905 GAP 1.94 AZP 90,52 TAL 20.06 TAP

RC 209.256 GL 5.77 GP -16.41 ZAL 59.50 ZAP 61.85 ET$ 170,24 ZAE 99.$9 ETE

PLANETOCENTRIC CONIC

CS 11.009 VHL S.SI8 DLA "?.DO RAL 325,77 RAO 6638.S VEL II,4|O PTH 1.50 VHP

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONE ]NJ RT AlE INJ AZMTH INJ TIME

50.00 11 40 3? 2849.50 -24,27 12.41 IT/.ll 132.27 12 $4 S

60.00 12 34 22 2722.52 -20.28 T4,55 llO.GI 125.62 13 19 44

70.00 13 35 44 2942.08 -16.S7 62.43 153.13 120.30 14 II I

80.00 14 52 25 2302.12 -13.09 45.75 184.65 llG.Tl 15 50 45

90,00 IS 11 29 2027.56 -12.55 26,00 105.17 113.42 IS

tOD,OO 17 35 15 1176.59 -13.06 1.12 184.85 Ill. Tl I8

110.00 18 35 lO 1981.90 "18.51 )51.SJ II).IS 120,50 18

DIFFERENTIAL CQRRECTION8 NID-COURD[ EXECUTION ACCURACY

TOE .0304 TRA -.0955 TC3-7.$510 |AU 1.1084 8ST 502T.8 8DR IO?D.| SG3 823,|

ROE -.0804 RRA .|214 RCS-I,585| FAU .20056 RRT .8918 RRF .9485 RTF ._59

FOE !.0454 FRA .8?35 FC-IS.?Y|9 BlP 8579 862 5140.4 R23 .2507 RI3 ,9305

DOE .0954 DRA ,?D6D BC3 ?.5173 FSP 1573 86| 5118.3 SG2 4TG.O THA |0,84

LAUNCH DATE JUN 1! 1871 FLIGHT TIME 222.00

HELIOCENTRIC CONIC DISTANCE SO0.SEI

RL 152.00 LAL -.DO LOL RI6.1S VL $2,814 6AL S.IT AZL 89.31 HCA 153.00 SMA

RP 22S.D2 LAP .31 LOP Sg. IS VP El.IT5 SAP 1,82 ASP 90.62 TAL 19.53 TAP

RC 111.89D 64. 6.74 GP -18.88 ZAL 80.33 SAP 60.57 ETS 169.$2 ZAE 98.11 ETE

PLANETOCENTRIC CONIC

CS IO.9DO VHL 3.S14

LNCH AZNTH LNCH TIN(

50.00 11 45 55

60.00 12 30 21

70.DO 13 $0 IS

80.00 14 45 34

go.oo 16 10 4

100.00 17 28 28

110.00 18 29 42

ORBIT DETERNINATION ACCURACY

ST 19.6 SR |O.O iS 23.4

CflT -.1990 CRS .8145 CST .1891

LSA 25.5 NSA 19.4 DSA 4.5

ELI 19,7 EL2 9o8 ALF 173.86

ARRIVAL DATE JAN 24 19TR

EARTH TO NARD

18?,|S [CC .19576 INC .5943 VI 29.310

1?1.D? RCA 150,49 APO 223.?1 V2 24.S$3

183,4E ZAC 85.60 ETC 273.22 LVl 5.$6

3.|82 DPA -38.19 RAP 305,0? ECC 1,1812

PO CIT TIR INJ 2 LAT INJ 2 LONG

1849,5 -8.51 SS.Sg

1722.5 -4.?5 55.$5

1542,1 -3.11 4_.25

1302,1 -1.87 24.81

SI 18 1027,8 -|,40 4.88

4 31 ??G,8 -1.87 348.18

I 39 568.9 -3,11 3St,IT

OR|IT DETERNINATIOH ACCURACY

IT 18,5 5R 8,1 II I1.1

CST ",3940 CRI ,7111 (IT -.0178

LDA 28.8 NSA _O.D GSA 4,1

ELI 2D,I EL2 7,? ALF |81.58

ARRIVAL DATE JAN 28 1972

EARTH TO NARD

IIT,33 [CC °19823 INC .OG2S Vl 21.310

[?2,52 RCA 150.57 APO 224.08 V2 24,$82

|85.13 ZAC 85,20 ETC 2?3.24 LVl $.9Y

D|FFER[NTIAL CORRECTI(_

TDE .D844 TRA -.6D91 TC3-7,5468 6AU 1.132T

RO£ -.0700 RRA ,1240 RC3-1,6071 FAU .19994

FDE 1.1381 FRA .7032 FC-19.4484 61P 8801

BDE .1103 BRA .7061 6C3 T.7162 FIP t544

S.20t DPA -38.83 RAP 305.31 [CC 1,18DY

INJ LONG 1NJ RT ASC INJ AZMTH INJ TIH[ PO CIT T]H INJ 2 LAT INJ 2 LONG

DLA -8.45 RAL S2S. I1 RAO i652,5 V[L 11.446 PTH 6.50 VHP

L-I TIME INJ LAT

2872.$8 -25.31 IS.86 ITT.70 ISI.73 |2 31 45 I872,4 -7.66 SD.36

2748,82 -21.28 78,00 181,16 125.06 13 16 S 1?40,8 -5.gl 50.90

2572.65 "1T.62 64.15 183.64 119,74 14 13 8 IS72,? "4.27 43.05

2336.90 "14,91 4?,75 t65,|3 116.17 19 24 31 1336,8 -S,05 26,?E

20i4.26 -13,89 28.25 185.63 ll4.ll 18 44 21 1064.3 "2,S1 i.93

1111.37 -14,01 g,15 185.13 116.17 17 51 3? 111.4 "3,05 $40,09

1619.4T -17,62 353.11 183,64 115.?4 18 $6 41 819.5 -4.2T 332.??

NIO-COURSE EXECUTION ACCURACY OR61T DETERNINATION ACCURACY

SGT 5|47.8 SGR 1094.0 $G3 906.6 ST 21.D SR ?.1 DS ED.!

RRT .8960 RRF .9520 RTF .9256 CRT -,6154 CR$ .71gs CDT -.2572

S;B 5262.7 R23 .2595 R13 .9302 LSA 29.5 NSA 19.8 86A 3.D

$GI 5241.2 SG2 4T5.3 THA 10,81 ELI 21.4 EL2 5.S ALF 167.41

Z011



JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

LAUNCH DATE dUN |i 1ill

HELIOCENTRIC CONIC

IL ISE.00 LAL ".80

RP 224.01 LAP .35

RC 214.$58 GL ?,T8

PLAN2TOCENTRI¢ CONIC

C3 10.964 VHL 3,311

LNCH AZNTH LNCH TIME

50,00 I1 40 50

60.00 12 25 57

70.00 13 24 21

80.00 14 38 15

90.00 16 2 9

100.00 17 21 7

110.00 18 25 4?

FL|GHT TIle( 124,00 4II|¥AL DATE JAN IS SIT|

[AITH TO NAIl

INA |87,|3 [¢¢ .lOllS |NC .Y981Vl lI.]10

TAP |1).01 ICA |SO.S4 APO |t4.48 V2 14.llO

ET[ 182.83 ZAC 84.89 ETC 173._7 LVi 4.41

O|8TANC[ 504.65?

LOL Ill. IS VL $8.2|8 GAL $.08 AZL 89,e0 NCA 114.0i

LOP 60.21VP 81,845 GAP |.t9 AZP 10.?| TAL 18.98

GP -IT.3I ZAL 85.|? ZAP IO,|S ITS |88.96 ZA( 87.00

OLA -5.19 RAL 326.56 RAO 6631.5 V[L |1.448 PTH 1.50

L'I TEN[ INJ LAT INJ LONG [NJ RT ASC INJ AZNTH

2896.8? -26,42 84.95 178.32 131.13

2T?6,89 -22.38 77,57 181.T5 /24.43

2605.17 -18.70 86.08 184.19 119,11

2373.78 -16.01 49.96 185.64 115.54

2103.11 -14.99 30.57 186.13 114.26

1848.29 -16.01 11.35 185.64 115.54

1651.99 -18.70 355.00 184.19 119.11

VNP 3,23_ DPA -39.09 RAP 305.80 ECC 1.1004

INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

12 29 7 1096.9 -8.87 17.40

13 12 14 t776.1 -7.13 58,2R

14 ? 43 1605,2 -5.50 45.56

15 17 49 1373.8 -4.29 26.75

16 37 12 1103.1 -3.13 9.11

17 51 55 848.3 -4.29 $SO.IE

18 51 19 652.0 -5.50 334.46

DIFFERENTIAL CORRECTIONS

TOE .1442 TRA -.6947 TCS-?.7315 6AU 1.1589

ROE -.0496 RRA .1267 RCS-I.653T FAU .19111

FOE 1.2271 FRA .7311 FC-15.0963 BSP g021

BOE .1526 IRA .7061 BC3 7.9062 FSP 1513

MID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

SGT 5266.3 SGR 1120.4 SG3 889.8 8T 23.3 8R 5.7 $8 30.4

RRT .9017 RRF .9572 RTF .9253 CRT -.7640 CR6 .5993 CST -.4317

SGB 5384.2 R23 .2684 R13 .9300 LSA 33.4 NSA 19.4 86A 3.2

661 5363.1 $62 475.7 THA 10.95 £L1 23.7 EL2 3.6 ALF 169.20

LAUNCH DATE JUN 18 1971 FLIGHT TIME 226.00 ARRIVAL DATE JAN 50 1972

HELIOCENTRIC CCNIC

RL 152.00 LAL -.00 LOL 266.15 VL 32.238 GAL

RP 224.40 LAP ,38 LOP 61.29 VP 21.815 GAP

RC 217.222 GL 8.90 GP -17.95 ZAL 62.05 ZAP

PLANETOCENTRIC CONIC

C3 10.962 VHL 3.311

LNCH AZNTH LNCH TINS

5O.OQ 11 37 26

60.00 12 21 8

?0.00 13 17 57

80.00 14 30 24

90.00 15 55 39

100,00 17 13 16

110.00 18 17 23

DIFFERENTIAL CCRRECTION6

TOE .2096 TRA -.6960 TC3-7.9084 BAU 1.1859

ROE -.0273 IRA .1294 RC3-1.7014 FAU .18658

FOE !.5190 FRA .7554 FC-14.7196 BSP 9636

aDS .2114 BRA .?080 6C5 8.0894 FSP 1481

DISTANCE 508.789 EARTH TO NAR8

5.01 AZL 89.09 HCA 155.15 SNA 187.73 [CO .19716 INC .9113 Vl 29.510

1,37 AZP 90.83 TAL 18.43 TAP 173.60 RCA 150.72 APO 224.74 V2 24.508

59.37 ITS 168.27 ZAE 95.84 ETE 162.52 ZAC 84.14 ETC 273.51 LVI 4.87

DLA -5.87 RAL 326.92 RAD 6658.5 VEL 11.448 PTH 6.50

L-I TIME [NJ LAT INJ LONG INJ RT ASC INJ AZNTH

2923.12 -27.$8 86.36 178.99 130.44

2806.92 -23.53 79.29 102.38 123.72

2639.86 -19.84 68.13 184.77 118.59

2413.01 -17.14 52.54 186.20 114,83

2144.59 -16.15 33.06 186.67 113.55

188T.48 -17.14 13.71 186.20 114.83

1686.67 -19.84 357.05 184.77 118.39

HID-COURSE EXECUTION ACCURACY

$GT 5388.4 9GR 1149.7 $63 872.3

RtT .9062 RRF .9620 RTF .9248

SG8 5507.7 R23 ,2776 t13 .9296

861 5487.0 8G2 4?7.3 THA !1,03

VHP 3.260 OPA -39.59 RAP 305.93 ECC 1.1604

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

12 26 9 1923.1 -10.16 68.55

13 7 55 1806.9 -6.43 59.72

14 I 56 1639.9 -6.81 47.59

15 10 37 1413.0 "5.60 30.92

16 29 23 1144.4 -5.14 11.46

17 44 43 887.5 -5.60 352.66

18 45 30 666.7 -6.81 336.31

ORBIT DETERHINATION ACCURACY

ST 26.8 IR 4.4 66 32.9

CRT -.7598 CR1 .3481 ClY -.564S

LSA 38.1 NSA 19.0 SSA 2.8

ELI 27.0 ELI 2.9 ALF 17E.73

LAUNCH DATE JUN 19 1971 FLIGHT TIN( 228.00 ARRIVAL DATE FEB 1 1972

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 224.79 LAP .42

RC 219.886 GL 10.1|

PLANETOCENTRIC CONIC

C3 10.976 VHL 3.313

LNCH AZNTH LNCH TINE

50.00 11 33 36

60.00 12 15 50

70.00 13 10 58

60.00 14 21 54

90.00 15 44 29

100.00 17 4 46

I!0.00 18 |0 25

LOL 266.13 VL 52.290 GAL

LOP 62.$6 VP 21.786 GAP

GP "16.51 ZAL 62.94 ZAP

DISTANCE 512.917 EARTH TO NAR6

2.93 AZL 88,97 HCA 156.23 SNA 18?.93 ECC .19765 INC 1.0344 Vt 29.310

1.44 AZP 90.95 TAL 17.90 TAP 174.13 RCA 150.79 APO 225.08 V2 24.466

58.64 ITS 167.54 ZAE 94.72 ETE 182,20 ZAC 83.54 [TC 273.35 LVi 5.37

DLA -2.47 RAL 327.26 RAD 6638.5 VEL 11.448 PTH 6.50

L-I TINS INJ LAT INJ LONG INJ RT AIC [NJ AZNTH

2951.35 -28.62 87.91 179.70 129.65

2859.12 -24.73 81.16 183.06 122.89

2676.97 -21.02 70.36 185.41 117.56

2454.88 -18.32 54.89 IS6.79 114,00

2188.41 -17.31 35.76 187.25 112.72

1929.55 -11.32 16.26 185.79 114,00

1725,79 -21.02 359.27 185.41 117,56

VHP 3.289 DPA -40.12 NAP 306.31ECC 1.1806

INJ TINS PO CIT TIN INJ 2 LAT INJ 2 LONG

12 22 50 1951.4 "11.58 69.76

13 3 9 1039.1 -9.63 61.30

13 55 55 1877.0 -8,20 49.37

15 2 49 1454,9 -6.99 33.23

16 20 56 1188,4 -6.54 13.91

I? 36 55 929.4 "6.99 354.62

18 39 9 723.8 -8.20 338.20

DIFFERENT IAL CCRRECTIOM6

TD( .2839 TRA -.6913 TC3-8,065T IAU 1,2111

ROE -.0027 RRA .1324 RC3"1.7409 FAU .18129

FDE 1.4147 FRA .7792 FC-14,2990 BSP 14Tt

60E .2639 IRA .YOIT IC3 6.2531 FIP 1451

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCUIACY

SGT 5500,5 $GR 1101.3 lG3 053,5 iT 31.3 IN 3.9 81 35.S

tiNT .9103 RRF ,9155 RTF ._g4l CRT -,4420 Ci8 -.!$Y2 Cll -.Oils

SGB 5626.0 R23 .2869 R13 .929! LIA 43.8 NIA I6.5 IIA 2.4

661 5305.4 SO2 480.0 TNA 11,14 ELI 31.6 EL2 3.3 ALF l?l.16

LAUNCH DATE JUN 10 tgTI FLIGHT TINS 230,00 ARRIVAL DATE FEB 3 llTI

HELIOCENTRIC CUNIC

tL 152.00 LAL -.00 LOL 216.13 VL

RP 223.18 LAP .45 LOP 83.43 VP

RC 222.651GL !1.41 6P -19.15 ZAL

PLANETOCENTRIC CONIC

C3 11.009 VHL 3.313

LNCH AZNTH LNCN TIME

50.00 11 29 23

90.00 12 9 59

Y0.00 13 S 21

60.00 14 12 41

90.00 15 34 34

100,00 16 55 33

110.00 16 2 48

DIFFERENT IAL CORRECTION8

TOE .3640 TRA -.7002 TC3-8.2153 64U 1.2378

ROE .0239 RRA .1551 RC5-1.79g3 FAU ,17626

FDE 1.5089 FRA .7959 FC-15,8607 BSP g6go

BOE .5649 BRA .7131BC3 8.4101 FSP 1417

DISTANCE 51T,039 EARTH TO NAIl

32.262 GAL 2,85 AZL 18.83 HCA 157.30 8NA 118,14 (CC ,19tls INC 1.11T3 Vl 21.310

21.767 SAP 1,32 AZP 91,01 TAL 17,36 TAP IT4,56 RCA !|0,16 APO 626.42 VE 24,424

63,85 ZAP 57.96 ST1 165,?? ZAE 93.63 ETE 111.88 _AC 12.89 ETC 273,40 LVl 5,90

DLA -.97 IAL 32?.5t RAO 6638,8 V(L 11.450 PTH 1.50 VHP 3,321 DPA -40.70 lAP 3G8.74 [CC I.IIIE

L-I TIME INJ LAT INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ E LONG

2981.79 -30.13 SS.62 180,48 128,74 12 15 4 Ill1,0 -13,07 T1.10

28?3.78 -26,00 83,22 183.80 121,95 12 ST 53 18T3.8 -11.32 63,02

2T18.8! -22.26 T2.?9 186.10 116.80 13 41 38 1711,B "g. Sl 51.50

6499o75 -lg.54 $7o66 |8?.44 113.03 14 54 21 1466.8 -8.4? 55.?6

6235,54 -16.52 38.68 187.88 111.76 16 11 49 1235,1 -8.01 18,56

1g74.23 -19.54 19,03 167.44 113.03 IT 28 2? S74.2 -8,47 $5?.!3

1763.63 -22.26 1,71 186.10 116.60 18 32 I1 763.6 -9,68 340.42

MID-COURSE EXECUTION ACCURACY ONBIT OETERNINATION ACCURACY

$GT 5619.5 SGR 1217.3 $63 854.5 6T 37.2 6R 4.4 36 36.0

RRT .9141 RRF .9706 RTF .9235 CRT ,0g65 CR5 ".620? CIT -.?771

SG8 9T4g,9 R23 .2961 R13 .9286 LSA 50.2 MSA 18.1 6SA 2.1

SG1 5729.5 SG2 484.0 THA 11.28 EL1 57.2 EL2 4,4 ALF .9?

2012



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 18 lSYl VLIGRT TIH[ 2St,DO ARRIVAL BATE VII J 1172

NELIO¢EMTRIC CCI_IC OI8TANCE $21.187 EARTM TO RAIl

RL t52.DD LAL -.GO LOL SIS.13 VL 3|.2?4 GAL 2.7l klL RE.It MCA IS8.38 IMA 188,$1 ECC .lllil INC 1.3123 Vl ll.llD

RP 225,5? LAP .4l LOP I4.SD VP 2Is?IT GAP l.ll kip 91.22 TAL ll;ll TAP 178,1l RCA 150.82 APO 225.YY V2 24°ill

RC E25.117 6L 12.82 GP -18.85 EAL 84.78 lAP S7.34 ITS |85.84 2A[ 82.S8 ETE 881,$4 ZAC 82.18 [?C 2Y3.4S LVI 1.41

PLANETOCENTRIC CONIC

C3 II.DS8 VNL 3.326 DLA ,68 RAL 32?.$3 RAD 1838,1 VEL 11,482 PTM l.$0 VHP 3.3i4 DPA "41.32 RAP 307.23 ECC 1o1121

LNCN AZNTM LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT AIC INJ AZNTM INJ TIME PO CIT TIM INJ 2 LAT IMJ 8 LONG

SO.DO 11 24 36 3014.?0 -31.52 81.54 181.33 lET.it IE 14 50 2014.? -14,88 TE.5I

80.00 12 3 30 2911.18 -27.32 85.49 184.61 120.88 12 52 t 1911.2 -12.81 84.80

70.00 12 35 O 2?59.76 -23.54 75.45 t86.85 115.49 13 41 0 1759.8 -11.28 53.82

80.00 14 2 36 2348.05 -20.80 SO.TO 188.15 111.92 14 45 4 1549.0 -10.04 38.49

90.00 15 23 45 2206.23 -19.?7 41.88 188.58 110,84 IS I 51 1286.2 -9.IS 19,48

100.00 18 45 28 2022.52 -2D.eO 22.0? 188.15 111.92 17 19 11 1022.5 -10.04 359.85

110.00 17 54 26 1806,58 -23.54 4.38 186.85 115.49 18 24 33 R06.6 -11.29 342.74

DIFFERENTIAL C(:RRECTION8 MID-COURSE EXECUTION ACCURACY _RBIT DETERMINATION ACCURACY

TOE .4532 TRA -.7058 TC3-8.3457 BAU 1.2646 SGT 5737.3 SGR 125T.0 883 8|4.4 8T 43.9 SR 6.1 $8 40.6

ROE .0829 RRA .1375 RC3-1.8504 FAU .17109 RRT .9178 RRF .9743 RTF .9228 CRT .4827 CRS -.8555 CST -.8318

FOE !.6026 FRA .8070 FC-13.3852 BSP 9904 SGB 5873.4 R23 .3049 RI3 .9282 LSA 57.4 MSA 17.7 $SA 1.8

ROE .4563 8RA .7191BC3 8.5484 FSP 13?9 SGI 5853.0 SG2 489.5 THA 11.45 ELI 44.0 EL2 3.3 ALF 3.8?

LAUNCH DATE JUN 18 1971 FLIGMT TIN( 234.D0 ARRIVAL DATE FEB 7 187R

HELI(XENTRIE CC_IC DISTANCE 525.270 EARTH TO MARS

RL 152.00 LAL -.OO LOL 266.13 VL 32,286 GAL 2.68 AZL 88.53 HCA 159.43 SMA 188.55 ECC .19922 INC 1,4712 Vl 29.310

RP 225.96 LAP .52 LOP 65.56 VP 21.699 GAP 1.07 kip 91.38 TAL 16,27 TAP 175.69 RCA 150.99 APO 226.12 V2 24.340

RC 227.883 &L 14.36 GP -20.61ZAL 65.76 ZAP SG.T7 (TS 165.07 ZAE 91.53 ETE 161.18 ZAC 81.41ETC 2T3.82 LVl 7.11

PLANETOCENTRIC EON|C

C3 11.149 VHL 3.339 DLA 2.35 RAL 328.05 RAD 6638.6 VEL 11.458 PTH 6.5t VHP 3.391DPA -42.00 RAP 807.79 ECC 1.1835

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 11 lg 12 3050.40 -32.98 93.68 182.27 128.47 12 lO 3 2050.4 -16.42 74.18

GO.DO 11 $6 18 2951.73 -28.71 88.03 185.51 119.59 12 45 30 1981.7 -14.62 SS.SS

70.00 12 45 46 2806.24 -24.87 78.41 187.69 114.2D 13 32 32 1806.2 -12.93 68.37

80,DO 13 51 32 2600.29 -22.09 64.04 IS8.94 110.62 14 34 52 1600.3 -11.71 41.47

go.00 15 11 52 2341.05 -21.05 45.39 189.34 109.33 15 50 53 1341.1 -II.24 22.15

100.00 16 34 24 2074.76 -22.09 25.41 188.94 110.62 17 8 59 1074.8 -11.71 2.03

110.00 17 45 12 1853.06 -24.87 7.33 187.69 114.20 18 16 S 853.1 -12.95 345.29

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE .5534 TRA -.7132 TC3-8.4508 BAU 1,2911 8GT 5852.4 $GR 1300,0 803 792.9 ST 51.6 3R 8.4 88 43.3

RDE .0855 RRA .1399 RC3-1.9006 FAU .16561 RRT .8210 RRF .9776 RTF .922D CRT .6883 CR8 -.9425 ¢ST -.8?09

FDE 1.7006 FRA .8150 FC-12.8601BSP 10136 SGB 5995.0 R23 .3139 R13 .9275 LSA 65.6 MSA 17.4 SSA 1.S

BDE .5399 ERA .7268 BE3 8.6619 FSP 1344 SG1 5974.5 SG2 496.0 THA 11.64 ELI SI.9 EL2 8.0 ALP R.4Y

LAUNCH DATE JUN 18 1971 PLIGHT TIME 236.00 ARRIVAL DATE FEB I 19TR

HELIOCENTRIC CON|C DISTANCE 529.377 EARTH TO MARS

RL 152.00 LAL ".DO LOL 288.13 VL 82.298 GAL 2.60 AZL 88.33 HCA 160.48 SMA 188.?S ECC ,18977 INC 1.6452 VI 29.310

RP 226.35 LAP ,35 LOP 66.62 VP 21.870 GAP .95 AZP 91.55 TAL 15.72 TAP 178.20 RCA 151.06 APO 226.4? VE 24.299

RC 230.548 GL 16.03 GP -21.44 ZAL 68.78 ZAP 56.27 (T8 164.13 ZAE 90.53 ETE 180.81 2AC 80.56 ETC 2?3.59 LVI ?.81

PLANETOCENTRIE CONIC

C3 11.286 VNL 3.358 DLA 4.19 RAL 328.21RAD 8638.? ¥EL 11.461PTH 6.51VHP 3.430 DPA -42.74 RAP 308.40 ECC 1.1854

LNCH AZNTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTM |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONS

SO.DO I! 13 7 3009.28 -34.53 98.10 183.33 t25.05 12 4 37 2089.3 -18.29 75.9R

SO.DO II 48 15 2995.84 -30.18 90.86 186.51 118.11 12 38 11 lgg5.R -18.43 89.24

70.00 12 35 31 2858.79 °26.24 81,70 188.62 112,69 15 23 8 1856.8 -14.75 59.18

80.00 13 39 17 2837.10 -23.40 17.75 189.81 109.09 14 25 34 165?.! "13.48 44.?$

go,DO 14 58 44 2400.69 -22.34 49,28 180.20 107.00 15 38 45 1400.7 -13.00 28.14

SOD.DO t6 22 9 2131.57 -23,40 29.11 189.81 109.09 16 57 40 1131.6 -13.48 6.12

lID.DO 17 34 57 1903.61 -26.24 10.62 188.62 112.69 18 6 41 905.6 -|4.?5 348.10

DIFFER[NT IAL C(_RECTIONR MID-COURSE EXECUTION ACCURACY ORIIT DETERMINATION ACCURACY

TD( .8622 TRA -.7282 TC3-8.5378 8AU !.3191 SGT 5172.3 SGR 1348,7 SG3 /TO.? ST RO.I 3R 11.2 $S 46.0

RDE .1213 RRA .141? RC3"1.9521FAU .18010 RRT .9240 RRF .SLOE RTF ._10 CRT .7970 CRS ".lT|S CIT ".lS?l

FOE 1.7966 FRA .8154 FC-12.3033 68P 10332 868 612_.0 R23 .3227 RI3 .R268 LSA 74.6 NSA 17.2 IRA 1.4

BOE .6733 BRA .73g9 8C3 8.7581FSP 1304 861 6102.0 362 504.7 THA |l.SY ELI 6O.S EL2 6.? ALF 8.61

LAUNCH DATE JUN 18 19?1 FLIGHT TIME 238.00 ARRIVAL DATE FEB 11 19Y2

NELiO(ENTRIC CONIC DISTANCE 585.481 EARTH TO MARS

RL 152.00 LAL -,DO LOt. 286.13 VL 32.310 GAL 2.52 AZL 88.18 HCA IR|,54 8HA 108.98 ECC ,20033 INC 1,|385 Vl 29.310

RP 228.74 LAP .58 LOP 6?,68 VP 21.641 GAP ,52 AZP 91.74 TAL 15,17 TAP ITS.?l RCA 151,12 APO 228.83 V2 24.257

RC 233,2|2 GL 1?.88 GP "22.35 ZAL 6?,?8 ZAP 55o6& ETS 163.13 ZAE 89.58 ETE 180.43 ZAC 79,83 ETC 273.67 LVi S,S?

PLANETOCENTR]C CONIC

C3 11.424 VHL 3.360 DLA

LNCN AZMTH LNCH TINS L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIM(

30.00 11 6 13 3131.77 -36.15 R8.86 184.$3 123.33 11 58 25

80.00 11 39 12 3044.02 -31.66 94.06 187.64 116.36 12 29 $6

70.D0 12 24 4 2912.04 -2?.64 R5.39 189.66 110.91 13 12 38

60.00 13 25 3? 2719.25 -24.?2 71.89 190.79 107,29 14 10 56

90.00 14 44 S 2465.96 -23.64 53.63 191.14 I06.00 IS 25 12

100.00 IS 8 29 2193.72 -24.72 33.26 190.79 ID?,29 16 45 2

110.00 17 23 30 1888.88 -27.64 14,31 188.66 liD.g1 17 56 g

DIFFERENT IAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TDE .?755 TRA -,750? TC3"8.6191 BAU 1.3521 6GT 6108.4 $GR 1412.6 SG3 751.5

RDE .1558 RRA .1372 RC3-2.0235 FAU .15626 RRT ,9291 RRF .9836 RTF .9238

FDE 1.8528 FRA ,7702 FC-11.$418 BSP 10412 8GB 6269.6 R23 .3223 R13 .929?

BOE .7910 BRA .7631 BC3 8.8534 FSP 1217 SGI 6248.8 $82 5|D.6 THA 12.21

6.18 RAL 328.32 RAD Ge38.B VEL 11.468 PTH 8.52 VHP 3.4?4 DPA -43.SS RAP 309.08 [CC I.ISSO

PO CST TIM INJ 2 LAT INJ 2 LONG

2131.8 -20.31 77.99

2044.D -18.42 T1.79

1912.D -16.S? 82.31

I719.2 -15.38 48.40

1466.D -14.87 30.03

1193,T -IS.36 9.77

958,9 -16.67 381.2R

ORBIT DETERMINATION ACCURACY

3T 69.0 SR 13.8 88 4T.S

CRT .8582 CR$ -.9883 CST -.9171

LSA 85.3 MSA 16.8 SSA 1.2

ELI 70.1 EL2 ?.D ALF 9.84

2D13



JPL TM 33-1OO EARTH-_MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM IR IR?I

HELIOCENTRIC C(_llC

RL 152.00 LAL ",00

RW 227.1S LAP .65

RC 235.8?4 GL 19,83

PLANETOCENTRIC CONIC

C3 11.632 VHL 3.4||

LNCH AZMTH LMCH TIME

SO.D0 90 58 21

80.00 11 28 58

?O.OD 12 11 g

80.00 13 lO 14

gO.DO 14 2T 37

100.00 15 53 5

110.00 17 10 35

LOL 216,11 VL

LOP 66.73VP 21.613 GAP .TO AZP 91.93 TAL 14.62 TAP liT.2! RCA 1|1,11 APO 227.20 V2 24.215

GP -23,36 ZAL 68.R4 ZAP §5.49 ET8 |$2.07 EkE 88,64 ETE ISO.O! ZAC 78.60 ETC 273.78 LVI !.4t

OLA 8.32 RAL 328,31 RAG 8638.9 VEL 11.477 PTN 6.§3 VHP 3.521 DPA "44.44 RAP 30R.RTECC 1.1914

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3178.45 -37.65 102.03 185.92 121.31 11 51 19 217R,4 -22.50 60.2?

3096,9g -33,21 97,70 188.93 114,29 12 20 35 2097.0 -20.$4 ?4.66

2972.66 -29.05 89.56 190.85 108.81 13 O 42 1972.9 -16.72 83.63

2787.83 -26.03 76.56 191.89 105.17 13 56 41 I?8?.B -17.36 52.52

2538.08 -24.90 58.53 192.21 103.86 15 9 55 1538.1 -16.85 34.40

2262.30 -26.03 37.93 191.8g 105.17 16 30 48 1262.3 -17.36 t3.89

2019.68 -29.05 18.48 190.85 108.81 17 44 15 1019.7 -18.72 354.75

FLIGHT TIN( 840.00 AmRIVAL OATS FEB 13 toll

DISTANCE S$7,5?S EARTN TO MARS

RE,S22 GAL E.43 AZL l?,9l HCA 182.S9 SNA 18R,19 ECC ,iDOls INC 2.0138 Yt 2R.310

DIFFERENTIAL CCRRECTION8

TOE .9171 TRA -.7684 TC3-8,6201 BAU 1.3784

RDE .203g RRA ,1396 RC3-2.0634 FAU .14947

FOE 1.9654 FRA .7719 FC-11.1248 BSP |0668

ROE ,9395 BRA .?Bog BC3 8,8636 FSP 1188

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6216.8 8GR 148?.8 803 723.9 ST 80.0 3R 17.8 68 50.7

RRT .9309 RRF .9857 RTF .9214 CRT .9003 CRS -.9950 C$T -.9330

SGB 6387.8 R23 .3333 R13 .9277 LSA 94.9 MSA 16,7 6SA |.D

SG1 6366.3 $02 523.7 THA 12.48 ELI 81.5 EL2 7.3 ALF 11.32

LAUNCH DATE JUN 18 1971 FLIGHT TIME 242.00 ARRIVAL DkT( FEB 15 1972

HELIOCENTRIC CCIMIC

RL 152.00 LAL -.00 LOL 266.13 VL

RP 227.52 LAP .63 LOP 69.78 VP

RC 238.532 GL 22.0! GP -24,48 ZAL

PLANETOCENTRIC CONIC

C3 11.905 VHL 3.450

LNCH AZHTH LNCH TIME

50.00 10 49 20

60.00 11 17 lg

T0.OO 11 56 29

80.00 12 52 42

gO.D0 14 8 48

100.00 15 35 34

110.00 16 55 55

DIFFERENTIAL CCRRECTION6

TOE 1.0753 TRA -.7916 TC3-6.3741 BAU 1.4050

RD£ .2580 RRA .1406 RC3-2.1006 FAU .14215

FDE 2.0700 FRA ,7622 FC-10.3663 BSP 10932

8DE 1.1059 BRA .8040 BCS 8,8276 FSP IIS3

DISTANCE 541.669 EARTH TO MARS

32.335 GAL 2.35 AZL 87.71 HCA 163,64 SNA 189.40 ECC .20130 INC 2.2939 Vl 29.310

21.585 GAP .38 AZP 92.20 TAL 14.07 TAP 177.71 RCA 151.24 APO 227.57 V2 24,174

69.93 ZAP 53.22 ET8 160.92 ZAE 67.73 ETE 179.S8 ZAC 77.47 ETC 273.66 LVI 10.34

OLA 10.63 RAL 328.29 RAD 6039.0 VEL 11.488 PTH 6.54 VHP 3.575 OPA -45.43 RAP 3|0.74 ECC 1.1959

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

3229.95 -39.61 105.70 187.55 116.87 11 43 10 2229.9 -24.87 62.88

3155.50 -34.77 101.88 190.43 111.81 12 9 54 2155.5 -22.82 77.94

3040.26 -30.43 94.32 192.21 106.31 12 47 9 2040.3 -20.gO 6R.84

2864.14 -27.26 81.89 193.14 102.63 13 40 26 1864.1 -19.47 57.20

2618.51 -26.09 64.12 193.42 101.31 14 52 27 1618.5 -18.92 39.39

2338.61 -27.28 43.26 193.14 102.63 16 14 32 1338.6 -|9.47 18.57

2087.08 -30.43 23.24 192.21 106.31 17 30 42 1087.1 -20.90 338.76

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 6323.5 SGR 1530.1 SG3 694.7 ST 91.9 6R 21.8 86 S3.3

RRT .9327 RRF .9875 RTF .9193 CRT .9272 CR3 -,9979 CIT -,9448

8GB 6505.9 R23 .3430 R13 .9260 LSA 107.3 NSA 16.6 8SA .9

301 6483.6 302 538.3 THA JE.Dl ELI 94.2 EL2 S.O ALF 12.51

LAUNCH DATE JUN 18 1971 FLIGHT TIME 244.00 ARRIVAL DATE FEB 17 1972

HELIO(ENTRIC CONIC DISTANCE 545.755 EARTH TO MARl

RL 152.00 LAL -.00 LOL 268.13 VL 32,347 GAL 2.26 AZL 87.43 HCA 164.68 3NA 189.62 £CC .20211 INC 2.5657 VI 29.310

RF 227.91 LAP .$6 LOP 70.82 VP 21.557 GAP .46 AZP 92.47 TAL 13.52 TAP 178.20 RCA 151.29 APO 227.94 V2 24.133

RC 241.186 GL 24.41 GP -25.7| ZAL 71.06 ZAP 55.06 ETS 159.70 ZAE 86.91 (TE 179.11 ZAC 76.21 ETC 273.9T LV1 !1.38

PLANETOCENTRIC CONIE

C3 12.262 VHL 3.502 DLA 13.14 RAL 328.13 RAD S039.2 VEL 11.504 PTH 6.§5 VHP 3.636 DPA -46.51 RAP 311.72 ECC 1.2019

LNCH AZMTH LNCH TIME L-I TIM( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 10 36 57 3287.07 "41.40 110.00 189.49 115.92 11 33 44 2287.1 "27.44 85.90

60.00 11 3 55 3220.58 -36.31 108,71 1g2.18 108.84 II 57 36 2220.6 -25.23 81.72

70.00 It 39 36 3115.59 -31.74 99.79 1g3.77 103.32 12 31 32 2113.6 -23.21 74.47

90.00 12 32 27 2950.00 -26.41 $8.02 194.55 99.60 13 21 37 1950.0 -21.07 62.93

90.00 13 47 I 2709.34 -27.15 70.55 |94.78 98.25 14 32 10 1709.3 -21.07 45.18

100.00 13 15 19 2424.48 "28.41 49,39 194.55 99,60 15 55 43 1424.5 "21.67 24.00

!10.00 IS 39 2 2162.40 "31.74 28.71 193.77 103.32 17 15 S !162.4 "23.21 3.38

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 1.2549 TRA -.8209 TC$-R.4742 |AU 1.4325 SGT S429.4 $_ IS00.5 SG3 633.7 ST 105.! RR 2S.S R| SS.t

ROE .320S RRA .1404 RC3-|.1327 FAU .13541 DRY .9344 RRF .$983 RTF ._,72 CRT .9434 CR| ".$91E CSV ".9339

FOE 2.1703 FRA .7449 FC3-9.5608 DiP 11199 3GB $625.6 R23 .3121R|3 ,9243 LSA 121.0 N8A IS.S IIA .7

6DE 1.2949 ERA ,6328 SC3 8.7384 FSP 1110 801 SS02.3 SG2 555.2 TNA 13.19 ELl 108.1 EL2 8.4 4LF 11.56

LAUNCH DkTE JUN 16 19YI FLIGHT TIME 246.00 ARRIVAL DATE FEB 19 19T2

MELIO(ENTRIC CONIC DISTANCE 549.835 EkRTN TO MARl

RL 132.00 LAL ".DO LOL 286.13 VL 32.359 GAL 2.18 AZL 87.13 HCA 165.72 8MA 189,83 ICE .20272 INC 2.6744 Vl 29.310

RP 628.30 LAP ,71LO_ 71.87 VP 21.530 GAP .33 AZP 92.79 TAL 12.97 TAP 178.61 RCA 151.35 AFO 228.31 V2 24.092

RC 243.634 GL 27.04 GP "27.09 ZAL 72.23 ZAP 55.02 ETS 158.39 ZAE 86.12 ETE 178.62 ZAC ?4.80 ETC 274.10 LVI 12,54

PLANETOCENTRIC CONIC

C3 12,727 VNL 3.SS? DLA 1S.8T RAL 387.8] RAD 6639.4 V[L II.S24 PTH S,S? VHP 3,70| DPA -47.72 RAP 3|2,$4 [CC 1.2034

LMCM AZNTM LNCH TIM( L-| TIM( INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

30.00 10 28 52 3330,82 -43.18 ll$,0g 19|.62 ||2,32 11 22 43 2330.8 -30.21 89.43

60.0D 10 48 23 3293.52 -37.76 112,35 194.24 105.26 11 43 17 2293.5 -27.85 86.15

7D.0D 11 18 56 3200.68 -32.90 106.|6 193.36 99.72 12 13 18 2200.7 -23.62 ?9.89

60.00 12 6 38 3046.03 -29.31 95.16 196.13 gs.g$ 12 59 26 2048.1 -23.92 Gg.D4

gO.DO 13 21 14 2813.73 -2T.94 78,08 196.23 94.$6 14 8 8 1313.? -23,26 52,D4

100.00 14 51 29 2522.55 "2g.31 $6.$3 lg6.13 g5.g5 15 33 32 1522.5 -23.g2 30.41

!10.00 16 19 26 224T.50 -32.90 35,07 195.36 99.72 18 56 50 1247.5 -25.82 9.91

OIFFERENTIAL CCNRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 1.4542 TRA -,8641 TC3-8.3200 8AU 1.4624 $GT 6540.2 SGR 1679.2 803 630.1 ST 119.! 6R 31.9 65 $8.6

RD[ .3935 RRA .1373 RC3-2.1508 FAU .12789 RRT .9360 RRF .9900 RTF .9147 CRT .9580 CR$ -.9997 CST -.9606

FDE 2,2651FRA .7134 FC3-8.?000 BSP 11408 $GB 6752.3 R23 .3614 R13 .9223 LSA 135.5 MSA 16.4 81A .6

DOE 1.5063 8RA .8749 6C3 8.5949 FSP 1039 $01 672T,9 SG2 574.5 THA 13.61 ELI 123.0 EL2 8.g ALF 14.48

20i4



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CONIC

RL 152.OO LAL ".DO

RP 228.69 LAP ,74

RC 248.477 GL 29,04

PLANETOCENTNIC CONIC

CS lS.537 VHL 3o652

LNCH AZNTfl LNCH TIME

SO.DO lO 12 42

60.00 10 80 8

?O.OO 10 56 54

80.00 11 39 51

90.00 12 49 45

IOO.OO 14 22 43

110.00 15 56 1

LOL 2IS. IS VL 32.311 QAL

LOP 72.90 VP 21.SOS GAP .61 AZP 93,14 TAL

GP -28,63 ZAL 75.44 ZAP S5.11 [TS 1$R,69 ZkE

ARRIVAL DATE FEI tl flY!FLI4NT TIN( 248.OD

OIlTAHEE I56.I09

E.O9 AZL 86oY7 NCA IlD.?5 WA

EARTH TO MARl

1|0o01 ECC ,2OIS! INC ).2224 VI 25.110

|E,43 TAP |7R,|I RCA 151,4D APO 268.6R V2 24,061

85.40 [TE 178,09 ZAC ?S,ES ETC 274,24 LVI l$oR4

DLA 18.03 RAL S67.58 RAD D630.7 VEL 11.S50 PTH 1,6O VHP 5,78D DPA "4I.Oi RAP 814.18 ECC 1,ISIS

L-! TIN( |NJ LAT INJ LONG IHJ RT ARC IHJ AZMTH INJ TIME PO CST TIN INJ E LAT INJ I LONG

342E,43 -44.86 181,1R 194,83 107.89 11 9 44 2466.4 -53.18 93.69

3370.00 -39,04 111,99 190,04 tOO.DE tl E$ 24 EITD.O -SO.I? 91.43

3698.16 -36.78 115.62 107.58 95.30 11 51 32 22tR.2 -68.09 84.59

3162.50 -Eg.$2 108.62 197.86 91.53 IE 32 33 6162,5 -26,16 76.80

2936.66 -28.28 $T.07 197.98 90.08 13 38 42 1936,9 -25.40 80.45

2656.97 -29.82 $4.99 197.86 91.53 15 6 40 1637,0 -26.16 38.17

2344.97 -36.78 42.54 197.58 95.39 |R 35 6 1345.0 -28.00 15.31

DIFFERENT IAL CORRECTIONS

TOE 1.6829 TRA -.9201 TC3-8.0948 BAU 1.4943

ROE .4801RRA .1502 RC8-2.1706 FAU .12005

FOE 2.35t2 FRA .6673 FC5-7.7927 BSP 11627

8DE 1.7501 ERA .9292 BC3 8.3808 FSP lOOt

MID-COURSE EXECUTION ACCURACY

SGT 6852.3 6GR 1768.S $63 593,8

RRT .9370 RRF .9908 RTF .9122

SOD 6883.4 R25 .3696 R13 .9205

SG1 6857.6 SG2 595.4 THA 14.11

LAUNCH DATE JUN 18 1971 PLIGHT TIME 250.00

HELIOCENTRIC CONIC

RL 152.00 LAL -.00

RP 229.07 LAP .77

RC 249.;13 GL 53.14

PLANETOCENTRIC CONIC

c3 14,144 VHL 3.761

DISTANCE 5t7.978

LOL 266.13 VL 12.384 GAL 2.00 AZL 86.56 HCA 167.78 SNA

LOP 73.94 VP 21.47t GAP ,09 AZP 96.56 TAL 11.88 TAP

GP -30.56 ZAL 74.69 ZAP 55.56 ET$ 155.51ZAE 84.74 ETE

DLA 22.05 RAL 326.74 RAD 6640.1 VEL ll. S8t PTH 6.63 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME

50.oo 9 55 52 5503.51 -46.30 128.43 198.03 102.46 10 54 16

60.00 lO 8 19 5470.37 -39.97 I66.84 199.41 95.67 11 6 9

70.00 10 28 7 5412.05 -34.15 122.49 199.79 90.16 1! 24 59

80.00 11 3 56 5300.76 -29.63 115.89 199.61 86.14 11 58 37

90.00 12 9 13 3088.89 -27,79 96.15 199.44 84.55 13 0 42

tOO.DO 13 46 28 2775.23 -29.63 75.25 199.61 86.14 14 52 43

lto.oo 15 27 55 2458.87 -34.15 $1.41 199.79 90.16 16 8 32

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTICN ACCURACY

TDE 1.9496 TRA -.9870 TCS-7.7765 BAU 1.5265 SOT 8757.8 8GR 1868.1 SG3 553,7

RDE .5855 RRA .1201 RC3-2.1664 FAU .11149 RRT .9395 RRF .9911RTF .9091

FD£ 2.4289 FRA .6164 FC3-6.8244 BSP 11885 SGB 7011,2 R23 ,3786 R13 .9162

ROE 2.0356 IRA .9943 BE5 8.0726 FSP 940 SGt 6983.8 SG2 619.3 THA 14.68

LAUNCH DATE JUN 18 1971 FLIGHT TIME 252.00

HELIOCENTRIC CCNIC DISTANCE 562.038

RL 152.00 LAL -.00 LOL 266.13 VL 52.596 GAL 1.92 AZL 85.87 HCA 168.81 8HA

RP 229.46 LAP .80 LOP 74.97 VP 21.448 GAP -.04 AZP 94.05 TAL 11,33 TAP

RC 231.T42 GL 56.68 GP -32.31ZAL 76.99 ZAP 55.01ET9 153.94 ZAE 84.18 ETE

PLANETOCENTR|C CONIC

C3 15.227 VHL 3.902 DLA 25.56 RAL 321.84 RAD 6640,6 VEL 11.6S1PTH 6.67 VHP

LNCN AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

50.00 g 35 37 559R,14 -47,31 18T.IS 202,05 95,80

SO.OD 9 41 40 3580.0I -40.30 156.14 2OE.4g 89.3Y

TO.DO 9 52 2 3549.49 -53.66 183.18 202,00 83.86

80.00 10 14 4 $480.30 -28,08 166,99 201.03 79,4I

SO.DO 11 tO 18 3298.67 -25,S4 115.07 200.47 77,45

tOO.DO 12 56 58 2954.77 -28,09 OR.IS 201.05 71.43

liD.DO 14 51 28 2596.31 -$3.68 62.10 202.00 83.88

DIFFERENT| AL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 2.2515 TRA-I.OBI8 TC3-T.3VO4 iAU 1.5647 SGT 58TO,l $GR 1981.E $GS SOg.$

ADS .7121RRA .1006 RCS-2.1456 FAU .IOE4S RRT ,9414 RRF .8909 RTF ,_JS6

FOE 2.483S FRA .54§0 FCS-S.824R DiP 12051 SGB 7150.? R23 .SOT? HI3 ,9166

ROE 2.3616 ERA 1.0865 6C3 7.68S9 FIP 864 SGI TIEl.S SGE 644.8 THA IS,RE

LAUNCH DATE JUN 18 1971 FLIGHT TINS 254.00

HELIOCENTRIC C(_llC DISTANCE 586.095

RL IS2.0O LAL -.DO LOL 266,16 VL 32.408 GAL 1,83 AZL 85.29 HCA 169.86 SMA

RP 229.86 LAP .83 LOP 76.00 VP 21.421 GAP ",|8 AZP 94.66 TAL 10.79 TAP

RC 254.366 GL 40.56 GP -S4,SE ZAL 77.54 ZkP 56.50 ET8 152.$1 ZAE 83,73 ETE

PLANETOCENTRIC CONIC

C3 18.707 VML 4.08?

LNCH AZMTM LNCH TIME

SO.00 9 10 45

60.00 9 7 59

70.00 9 2 32

80.00 8 41 5

81.T6 8 9 0

lOG.DO It 23 57

110.00 14 1 58

ORBIT DETERMINATION ACCURACY

ST 134.3 5R 37.9 6S 80.D

CRT .9672 CR9 -.9999 C$T -.9660

LSA 151.2 NSA 16.3 IRA .S

ELI 139,2 ELI g.S ALF 15.55

ARRIVAL DATE FEB 23 1972

EARTH TO MARS

190.26 ECC .20400 INC S.6423 VI 29.310

179,66 RCA 151,45 APO 229.08 V2 24.010

177.53 ZAC 71.47 ETC 274.40 LVI 16.52

3,862 DPA "SO.ST RAP 315.63 ECC 1.2328

PO CST TIN INJ 2 LAT INJ 2 LONG

2503.5 -36.32 98.88

24?0.4 "33,38 97.85

2412.0 -30.52 94.$6

2500.8 -28.22 86.$5

2088.g -27.26 71.16

1775.2 -26.22 47.92

1458.9 -30.52 23.28

ORBIT DETERMINATION ACCURACY

8T 150.7 SR 44.6 66 82.3

CRT ,9740 CRS ".9998 CST -.9702

LSA 168.4 NSA I6.3 IRA .4

ELI 156.9 EL2 9.7 ALF 16.20

ARRIVAL DATE FEB 25 1972

EARTH TO MARS

190.48 ECC .20465 INC 4.1276 VI 29.510

180.14 RCA tSl.SO APO 629.46 V2 25.969

176.96 ZAC 69.49 ETC 274.59 LVl 18.98

3,99R DPA -56.24 RAP IIT.4D ECC 1.2506

INJ TIME PO CIT TIN INJ E LAT INJ E LONG

!0 35 33 2696.1 -39.58 105.34

10 41 EO 2580.1 -36.13 106.84

IO 51 11 2549,5 -56,68 104.48

II IE S 6480.3 "69,85 99.68

12 S I? E688.? "ES,E8 RS.SS

13 46 11 |954.5 -EI,88 R1.04

IS 34 44 1596.8 -32.68 $3.40

DRifT DETEININATION ACCURACY

ST 16T,S 8R 52.4 |S 6S.2

CRT .97VD CII -,999I ¢SV -.9786

LIA 18S.9 NSA IS.2 8SA .4

ELI 179,3 EL2 10.2 ALF IT.OV

ARRIVAL DATE FEB 2? 19TE

EARTH TO NARD

IDO.YD ECC ,20tS1 INC 4,7081 Vl 2D,SID

160,SE RCA ISI.$4 APO 229.85 V2 26,929

ITR.31 ZAC 6?,24 ETC 274.82 LVI IB.88

DIFFERENTIAL CCRRECT]ON9

TOE 2.6150 TRA'I.1950 TC3-6.5694 BAU 1,6017

RD[ .8?42 RRA .0?42 RCS-2.091D FAU ,09227

FOE 2.$180 FRA .4701 FC3-4.7813 BSP 12342

BDE 2.7673 ORA t.lg53 BC3 7.1713 F8P 78?

OLA 29.38 RAL 324.63 RAD 6641.3 VEL 11.694 PTH 6,73 VHP

L-I TIME INJ LAT

3?03.24 -47.54 147,48 206.60 8?,86 IO 12 28 2?03,2 -42.?9 115.$0

5710.61 -89,62 147,17 205,62 81.g3 10 g 50 2710,6 -$8,56 116,06

3?28.72 -81.S? 146,56 203,71 ?6,22 10 4 58 2?26.? -54.D? 116.11

3?94.29 -22.30 148,46 200.SE 6g.61 g 44 20 2794.S -26.69 122.8T

589?.15 -18.24 1t4,$4 198.79 66.$9 g 13 57 2897,1 -26,31 129,96

3268.?6 -22.30 109,83 200.52 69.61 12 18 26 2268.8 -28,89 84.24

27Y3,54 -31.57 75.48 203.71 76.22 14 48 12 IT73,5 -S4.DY 4?,03

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 6g69.6 86R 2107.2 SG3 459,7 8T 185.7 8R 61,4 66 63.5

RRT .9436 RRF .9gOD RTF .9010 CRT .9850 CR6 -,9994 CGT -.9769

$GB 7280.3 R25 *3980 RID .gllg LSA 204.9 NSA i6.2 IRA .S

SGI 7249.2 SG2 676.2 THA 16,06 ELI 195,3 EL2 10.7 ALF 18.06

4.140 DFA "54.!2 RAP 319.$4 ECC 1.2746

]NJ LONG INJ RT ARC INJ AZMTH IMJ TIME PO CIT TIN INJ 2 LAT IMJ 2 LONG

2015



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN |8 ISTi

HELIOCENTRIC ¢(_41C

RL 152.00 LAL ",GO

RP 250.85 LAP .86

RC 258.977 GL 44,88

PLANETO¢ENTRIC CONIC

C3 18.•74 VHL 4,338

LNCM AZHTH LNCH TIME

SO.D0 8 39 23

6D.OO 8 22 55

• O.OD 7 32 7

71,30 8 48 30

71.30 6 48 30

71.30 6 46 30

110.00 12 31 34

LCL teD.t8 VL

LOP ?•.BE VP 81,895 GAP -.RE AZP 95.35 TAL tO.El TAP tOi,lO RCA 151.59 kPO 230.24 V2 23.000

GP -87,02 ZAL T8.72 ZAP 57,45 ET8 150.64 ZAE 88.42 ETE ITS.DO ZkC $4.58 ETC 875,10 LYE 21.00

DLA 33,47 RAL 883,0| RAD 8048.8 VEL 11,751 PTH D,$t VflP 4.$21 DPA -5D.20 RAP 822.17 ECC 1.8090

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CRY TIM INJ 2 LAT |NJ 2 LONG

3829.12 -46.53 159.46 211.24 78.69 9 43 13 2829,1 -45.62 124.37

3873.tt -37.23 160.29 208.13 73.32 9 27 28 2878,1 -40.16 129.55

4023,90 -24,90 167.03 202,78 $5,83 8 39 11 3023.9 -32.53 141.07

4157.57 -19.77 174,74 200.09 62.43 ? 57 47 3157.8 -29.38 150.53

4157.57 -19.77 174.74 200,09 $2.43 7 57 47 3157.$ -29.38 150.53

415?.57 -19.?7 174.?4 200.09 62.43 ? S7 47 3157.$ -29.38 150.55

3070.72 -24.90 95.9? 202.78 65.83 13 22 44 2070.7 -32.58 6R.RS

FLIEHT TIME 2Si,OO ARRIVAL DATE FEB tO 1072

DISTANCE 570,141 EARTH TO MARE

82,480 GAL 1.74 AZL 84,59 HCA 170,05 $MA 1SO,St DEC ,ZDSR9 |NC 5.415T Vl 21,310

Dl FFERENTIAL CDRRECTIONS

TOE 3.0328 TRA-1.3479 TC3-6.2514 BAU 1.6482

RDE 1.0774 RRA .0297 RC3-2.OIIO FAU .08126

FDE 2.5082 FRA .3796 FC3-3.7473 BSP 12513

BDE 3.2185 ERA 1.3462 DC3 6.5669 FSP 694

LAUNCH DATE JUN 18 1971

HELIOCENTRIC C(_iIC

RL 152.00 LAL -.DO

RP 230.81 LAP .89

RC 259.583 GL 49.62

PLANETOCENTRIC CONIC

C3 21.749 VHL 4.664

LNCH AZM•H LNCH TIME

5O.OD • 58 8

GO.DO • 12 57

63.65 5 37 O

63.65 S 57 O

63.65 5 37 0

63.65 5 57 0

63.65 E 57 0

LOL 266.13 VL 32.433 GAL

LOP ?8.04 VP 21.369 GAP

GP -39.86 ZAL 80.14 ZAP

DLA 37.89 RAL 320.83 RAD 6643,6

L-I TIME INJ LAT INJ LONG

3981.15 -43.61 172,90

4102.3I -31.42 176.91

4320.86 -20.86 188.39

4320.86 -20.86 188.39

4320.86 -20.86 188.39

4320.86 -20.86 188.39

4320.85 -20.86 188.39

MZD-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

$GT 7070.8 SGR 2251.4 563 404.4 8T 203.2 DR 71.3 DE @2.0

RRT .9456 RRF .9861RTF .8946 CRT .9859 CRS -.9990 CST ".97?4

SGB 7420.6 R23 .4111 R13 ,9068 LEA 223.5 NSA 16.1 SEA .S

SGI 7387.4 $62 701.0 THA 16*gl ELI 215.1 ELI 11.3 ALF 19.18

FLIGHT TIME 256.00 ARRIVAL DATE MAR 2 1972

DISTANCE 574.182 EARTH TO MARS

1.66 AZL 83.71HCA 171.86 SNA 191.13 (C¢ .20668 |NC 6.29|$ VI 29.E|D

-.41AZP 96.23 TAL 9.71 TAP 181,57 RCA 151.63 APO 230.63 V2 23.840

58.76 ETS 148.99 ZAE 83.29 ETE 175.06 ZAC 61.80 ETC 275.46 LVI 23.41

VEL 11.906 PTH 6.91VHP 4.535 DPA -88.51 RAP 325.4R (CC 1.35T9

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

214.98 68.70 9 4 29 2981.1 -47.41 138.57

208.15 63.34 9 21 19 3102.3 -39.37 148.92

201.52 57.62 7 9 1 3320,9 -32.29 164.67

201.52 57.62 7 9 1 3320.9 -32.29 164,S?

201.52 37.62 7 9 1 3320.g -32.29 164.6?

201.52 57.62 7 9 1 3320.9 -32.29 164.67

201.52 57.62 7 g I 3320.9 -32.29 154.67

DIFFERENTIAL CORRECTION8

TOE 3.5408 TRA-l,5451 TC3-5.5224 BAU 1.6970

ROE 1.3469 RRA -.0378 RC3-1.8885 FAU .06887

FDE 2,44?9 FRA ,2650 FC3-2.7414 BEP 12816

8DE 3.7883 ERA 1,5435 DC3 5.8364 FSP 395

LAUNCH DATE JUN 18 1971

MID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SOT 7137.2 $GR 2417,5 SG3 343.2 ST 220.6 SR 82.8 88 59.3

RRT ,9488 RRF .9845 RTF .8559 CRT .9882 CR3 -.9985 C$T -.9783

3GB •554.5 R23 .4273 RI3 ,8998 LEA 242.4 MEA 16.1 83A .S

881 7519.3 8G2 728.5 THA 17,94 ELI 235.3 EL2 !1.9 ALF 20.40

FLIGHT TIME 280.00 ARRIVAL DATE MAR 4 19?E

HEL!(XENTRIC CONIC

RL 152.00 LAL -.00

RP 230.99 LAP .92

RC 262.181 GL 54,83

PLANETOCENTRIC CONIC

C3 26.198 VHL 5.118

LNCM AZMTM LNCH TIME

SO,DO 6 59 9

56.71 5 13 37

56.7I 5 13 37

56.71 5 13 37

56.71 5 15 37

56.71 5 13 37

56.71 5 13 37

DI8TANCE 578.213 EARTH TO MARS

LOL 266.13 VL 32.445 GAL 1.5? AZL 82.59 HCA 172.87 8HA 191.35 ECC .20738 INC 7.4119 Vl 29.310

LOP 79,06 VP EI,343 GAP -.53 AZP 97.36 TAL 9.17 TAP 182.04 RCA 151.67 APO 231.03 V2 23,809

GP -43.07 ZAL 81.57 ZAP 60.47 ET$ 147.46 ZAE 83.39 ETE 174.33 ZAC 56,52 ETC 275.94 LVi 26,13

DLA 42.59 RAL 317.87 RAD 6645.5 VEL 12.090 PTH 7.07 VHF 4.859 DPA -91.00 RAP 329.82 ECC !,4312

L-I TIME INJ LAT INJ LONG INJ RT AEC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4176.04 -37,$6 197,75 215.86 58,44 8 8 43 3175.0 -46.78 IST.28

4455.34 -21.23 200.08 202.90 52,15 8 27 33 3455,3 -34.74 177.37

4455,34 -21.23 200.08 202.90 52,16 $ _7 53 3455,3 -34,74 177.37

4455.34 -2|.23 200.08 202.90 52,16 8 27 53 3455,3 -34,74 17T,37

4455,34 "21,23 200.08 202.90 52,16 8 27 53 3455.3 -34,74 177.57

4455,34 "21,23 200.08 202.90 52.16 $ 27 53 3455.3 -34.?4 1??.37

4455.34 -2|.23 200.08 202.90 52.18 9 27 53 3455.3 -34.74 !77.37

DIFFERENTIAL CCRRECTION8

TDE 4.1427 TRA-I,0045 TC3"4.711R BAU 1,7580

ROE 1.7075 ERA -.1453 RC3"I,?3O8 FAU ,05532

FOE 2.3DOE FRA ,1911 FC3-1,8280 BSP 13134

SOS 4,4808 SRA 1.8194 BC3 5,0194 FSP 482

LAUNCH DATE JUN IR IR71

HELIOCENTRIC CONIC

RL 152.00 LAL -.OO

RP 231.37 LAP .55

RC 264,??0 GL $0.53

PLANETOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

8GT 7231.7 SGR 2815.5 SG3 278.2 87 235.E SR 95.7 RE 54.2

RflT ,R524 RRF .$778 RTF ._2E CRT .9901CR| -.997E CET -,9741

$G6 7|90.2 R23 ,4507 RI3 ,8865 LEA 259.5 MRA 16.0 lEA .2

SGl 7653,2 SG2 T53,2 THA 19.20 ELI 254.0 EL2 12.5 ALF 21.9R

FLIGHT TIME 262.00 ARRIVAL DATE NAR 9 tOT2

DISTANCE 502.233

LOL ERR. t3 VL 32.457 GAL 1,49 AZL 81,11 HCA

LOP 80,07 VP 21,317 GAP ".86 AZP 98.84 TAL

GP -45.$S ZAL 83.00 ZAP $2.68 ET8 148.22 ZAE

EARTH TO HARE

173,8T 8HA 191,57 ECC .20809 INC 8.8915 VI 28.310

8,65 TAP 182.52 RCA 151.70 APO 231,43 V2 23.759

63.31 ET[ 174.82 ZAC 54.82 ETC 275.S9 LVI 29.14

C3 $3,187 VNL 5,?|1

LNCM AZMTH LMCH TIME

5O.0O A 45 35

50.07 4 32 13

S0,07 4 32 13

50,0? 4 32 13

50.0? 4 32 15

50,07 4 32 13

50,0? 4 32 13

OIFV£RENT IAL CCRRECTI_

TDE 4.8145 TRA-2.1921 TC3-3.8815 DAU 1,8547

RDE 2.1972 RRA -,3326 RC3-1.5523 FAU ,040?8

FDE Z.0253 FRA .1055 FC3-1,0637 2SP 13084

BOE 5.2924 ERA 2.2173 BC3 4.1804 FSP 350

DLA 4?.33 RAL 313,80 RAD $648,2 VEL 12,3T3 PTH 7.2R VHP S,30S DPA -$3.$0 RAP 335,64 [CC 1,5461

L-i TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CET TIM INJ 2 LAT INJ 2 LONG

4546.S? -22,08 209,30 2D5.46 46,?2 $ l 21 3546.9 -3T,53 lET,T2

4380.08 -20,47 210.87 203.83 48.12 3 48 33 3580.1 -36.28 189.93

4580.08 -20.47 210,87 203,83 46.12 5 48 33 3580,1 -36,26 189.93

4580,08 -2D,4? 210,87 205,83 46,12 5 48 33 3580,I -36,26 189.93

4580,DE -20.4? 210.87 203.83 46.12 5 48 33 3580.1 -38.26 189.93

4580,08 -20,47 2t0,87 203.83 48,i2 5 48 33 3580.1 -36,26 18R,93

4580.08 "20,47 RID,8? 203.83 45,12 5 48 33 3590.1 -38.29 189.R$

MID-COUR3E EXECUTION ACCURACY ONBIT OETERNINATION ACCURACY

8GT 7304.3 SGR 2856.1EG3 204.2 8T 244.4 SR 109.5 85 45,2

RRT ,9575 RR r ,9623 RTF .8473 CRT ,g913 CRS -,9g59 C8T -.g?S3

8GB 7846.7 R23 ,4g15 R13 ,8664 LEA 271,3 NEA 16,0 8SA ,t

3GI 7808,S SG2 773,3 THA 20,80 ELI 267.3 EL2 13,2 ALF 24.02

2016



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 19 16Yl FLIGHT TIN( IO.OD AREIVAL DATE 4EP 7 1971

HELIQ(ENTRIC CCNIC

RL 192,01 LAL -,DD L_. 117,Di VL

RP 206.68 LAP -1.79 LOP 354.54 VP

RC 82.879 6L "10,51 GP "$,23 Z/d,

PLAHETO(EHTRIC CONIC

C3 39.611 VHL 6.294

LNCH AZMTH LNCM TlHE

50,0O 12 46 57

60,00 14 0 38

70.00 15 35 36

80.00 17 31 40

90,00 19 19 36

100.00 20 14 32

110.00 20 35 5

DIFFERENT IAL CCRRECTION8

TOE -.1768 TRA *.5907 TC3 .1788 8AU .0954

ROE -.5849 RRA .1779 RC3 .0239 FAU .04011

FOE -.1369 FRA .0541FC3 -.8766 BSP 60?

BDE .6110 ERA .616g BC3 .1802 FSP 110

DIITINC[ 9tt.O0S [AITM TO t4R9

34,920 6&L 6.94 AZL 9109l MCA 17.47 IMA l)l,Tt [CO °)14ll IMC t.llll it le.iOl

81,790 GAP tO.AS AZP IO,?4 TAL 94.9t TAP i3,TD RCA |47,11 APO )17.lO it 96.494

50.40 lAP 170.55 [T8 900.09 ZA[ 114,30 ET[ 4.03 ZkC 98,79 [TC 97R.20 LVI -11.82

DLA -95°03 RAL $28,09 RAO $650,S VEL 12,i99 PTM 7,48 VHP D,SOS DPA -17,73 RAP $99,79 9CC l,llli

L-I TIN[ INJ LAT INJ LONG INJ RT ARC lMJ AZMTH IMJ TIN[ PO CIT TIN IRa 9 LAT INJ t LONG

27?9.04 -90.67 ?8.94 lOg.DR 113.8D 13 33 9 1779.0 -9.63 Rt.13

25?6,05 -14,26 66,81 194,87 298,10 14 43 34 1S76,1 1,49 48,63

2296,73 -7,71 48,95 199,67 123.37 16 13 55 1296,? 8,24 29,41

1933.58 -1.82 25.02 203.30 119.81 18 3 54 933.6 10.43 4.38

1585.46 1.01 ,99 204,88 118.26 19 46 9 585.5 12,48 339,83

1408,05 -1,62 346,$9 203.S0 119,$1 20 38 O 408,0 10,45 325,75

1343.55 -7.71 337.87 199,67 123.57 20 57 24 343.6 6,24 318.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 658,4 SGR 562,8 SG3 96,1 ST 12,1 8R 26,8 68 9.3

RRT ",0406 RRF ,068g RTF -,3582 CRT ,5896 CR8 -,9662 CST -,5394

SGB 866.2 R23 *.0159 R13 .3600 LSA 28.3 MSA 9.4 88A 1.3

501 659.8 SG2 581.1 THA 172.77 ELI 27.8 EL2 9.4 ALF 73.17

LAUNCH DATE JUN 19 1971 FLIGHT TIM( 82.00 ARRIVAL DATE 6[P 9 1971

HELIOCENTRIC CONIC DISTANCE 215,124 EARTH TO MARS

RL 152.01 LAL -.00 LOL 267.09 VL 34.110 GAL 6.87 AZL 91.90 HCA 68.74 SNA 227.7_1 ECC .35128 1NC 1.9034 Vl 29.308

RP 206,67 LAP -1,77 LOP 335,81 VP 26,489 GAP 19,09 AZP 90,69 TAL 26,76 TAP 95,53 RCA 147077 APO 307,81 V2 26,490

RC 63.888 GL -10.59 GP -3.31 ZAL 49.81 ZAP 169.44 [T3 198.25 ZAE 166.15 [T[ 3.15 ZAC 95.63 ETC 279.22 LVI "IS.?I

PLANETOCENTRIC CONIC

C3 57.460 VHL 6.120 OLA -26,10 RAL 322.01 RAD 6649.8 VEL 12.544 PTH 7.49 VHP 9.159 DPA "17.78 RAP 399.86 [CC 1,6165

LNCH AZNTH LNCH TIME L-[ TIME INJ LAT

50.00 12 45 53 2751.93 -19.72

60.00 14 0 8 2554.45 -13.35

70.00 15 36 2 2272,47 -6.80

80.00 17 33 38 1904.40 *.84

90.00 19 23 2 1551.62 2.11

100.00 20 16 30 1378.87 -.84

110.00 20 35 29 1319.29 -6.80

DIFFERENT IAL CORRECTIONS

TOE -.1699 TRA -.5817 TC3 ,196| BAU ,0989

RDE -.5779 RRA .1732 RC3 .0232 FAU .04219

F0£ -.1498 FRA .0469 FC3 -.9753 BDP 632

BDE .6024 BRA .6070 8C3 .1975 FSP 122

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01LAL -.00

RP 206.68 LAP -|.76

RC 64.958 GL -10,68

PLANETOCENTRIC CONIC

C3 35.92? VHL 5.980

LNCH AZHTH LNCH TIME

50.00 12 44 46

INJ LONG ZNJ RT ARC INJ AZMTH INJ TIME PO CST TIM ;NJ 2 LAT INJ 2 LONG

77.67 187.73 134,22 13 31 45 1751.9 -1.62 il.E9

65,71 193,56 128,39 14 42 43 1554,4 2.64 47,59

47,67 198.38 123.55 16 13 55 1272.5 7.16 28.13

23,42 202,07 119,85 18 5 22 904,4 11.37 2.71

559.10 203.70 118.21 19 48 55 551.6 13.47 387.84

344.78 202.07 119.85 20 39 29 378,9 11.37 324.08

336.58 198.38 125.55 20 57 28 319.3 7.16 317.05

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SOT 071.3 SGR 571.1SG3 103.7 ST 12.1 8R 27.2 88 5.8

RRT -,0455 RRF ,0741 RTF -,3640 CRT ,5794 CR8 -,9690 CAT 0,5508

6GB 881.3 R23 ",0178 R13 ,3682 L8A 26,7 NSA 9.5 8SA 1,4

601 672.9 $02 569,1THA 172,51 ELI 28,2 ELE 9,5 ALP 73,69

FLIGHT TIME 84.00 ARRIVAL DATE 8[P 11 1971

DISTANCE 218,363 EARTH TO MARS

6,81 AZL 91,87 HCA 70.01 8MA 223,42 ECC ,33879 INC 1,8748 Vl 29,308

19.55 AZP 90,64 TAL 27,29 TAP 97,30 RCA 147,73 APO 299,12 V2 26.496

LV! -18.72

ECC 1,5847

IHJ 2 LONG

90,49

LOL 287,09 VL 33,942 GAL

LOP 337,08 VP 26,273 GAP

GP -3,38 ZAL 49,23 ZAP 168,50 ET8 196,81 ZAE 166.07 ETE 2,27 ZAC 95,53 ETC 2?9.24

DLA -26,36 RAL 321,40 RAD 6649,1 VEL 12,467 PTH 7.56 VHP 8,827 DPA "17,80 RAP 329,99

L*I TIHE IHJ LAT INJ LONG INJ RT ASC lNJ AZMTH INJ TIN[ PO CST TIN INJ 2 LAT

2732.79 -14,81 76,76 106,46 134.55 13 30 18 1732.8 *,86

60.00 13 59 33 2533.86 -12.48

70.00 15 36 21 2249.25 -5.93

80.00 17 55 32 1876,18 *|2

90.00 19 28 31 1518.28 3.18

100.00 20 18 24 1350,65 ,12

llO.O0 20 35 47 1296,07 05.93

DIFFERENT IAL CORRECTIONS

TDE -.1828 TRA -.5?28 TC3 .2140 BAU .1020

ROE ".5715 RRA .1885 RC3 ,0220 FAU ,04425

FOE -.1_35 FRA .0384 FC3-1.0784 28P 654

BOG ,5942 8RA .SgTO BC3 ,2152 FSP 154

64,87 192,28 128,64 14 41 47 1533.9 3,54 46,61

46,44 197,13 123,70 16 15 50 1249,3 8,03 28,69

21,87 200,88 119,86 18 6 49 876,2 12,26 1,09

357,24 202,57 118,19 19 51 49 518,3 14,42 335,85

343,23 200.88 119,86 20 40 55 350,9 12.26 322,49

335.38 197,13 123.70 20 57 23 296,1 8.03 315.81

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

86T 603,5 8GR 578,9 303 112,0 8T 12,1 3R 27,6 85 8,8

RRT -,0464 RRF ,0797 RTF -._,11 CRT °5889 C88 -,8Y08 (8T -,5608

5GB 895,? R23 ",0198 R13 ,3759 LSA 29,2 MSA 9.4 88A 1,4

SG| 885,3 502 575,8 TMA 172,22 EL! 28,6 EL2 9,6 ALF 74,16

LAUHCH DATE JUN 19 1971 FLIGHT TIME 86.00 ARRIVAL DATE 8EP 13 197t

HELIOCENTRIC CONIC

RL 152.01LAL ".OD

RP 201.70 LAP -1.75

RC 69.082 (4. -10,72

PLANETOCENTRIC CONIC

C3 33.787 VHL 5.813

LNCH AZMTH LNCM TIME

50.00 12 43 34

60,00 13 58 53

70.00 15 36 33

80.00 17 37 22

90.00 19 30 5

100.00 20 20 14

110,00 20 39 59

DIFFERENT 1AL CORRECTIONS

TOE -,1563 TRA -,$644 TC3 ,2318 DAU ,1051

RDE -.5695 RRA .1640 RC3 .0207 FAU ,04652

FDE -.1783 FRA .0289 FC3-101921 B8P 6?4

BOE .5867 BRA .587? BC3 .2328 F8P 147

OISTANCE 221.?07 EARTH TO NARD

8.?5 AZL 91.85 MCA 71.28 SHA 919.53 [CC .32725 IHC 1.8466 VI

Y2

LVI

LOL 967,09 VL 33,78? GAL 29,305

LOP 338,35 VP 26,069 GAP 18,82 AZP 90,59 TAL 27,80 TAP gg,09 RCA 147,69 APO 291,37 28,494

6P -3.4? ZAL 4R.S5 ZkP 167.|4 ETA 195,61 ZAE 166.05 [TE 1,37 ZAC 95.44 [TC 279,25 -16.61

OLA "26,61 RAL 390, ?g RAO 6648,4 VEL 12.39? PTH 7,31 VHP 8,511 DPA "17,85 RAP 530,10 [CC 1, $580

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CST TIN INJ 2 LAT |NJ 2 LON6

2714,63 -17,g4 75,gl 185,24 134,84 13 28 49 !714,6 ,25 59,?3

2514.30 -11,65 63,89 191,01 128,86 14 40 47 1514,3 4,40 45,87

2227,13 *5,09 45,27 1g5,g2 123,82 16 13 40 1297,1 8,85 25,71

1848,g3 1,04 20,37 !99,73 119,84 15 8 11 848,9 13,tl 359,50

1485.46 4,23 355,40 20t,49 117.gg lg 54 50 485.5 15.34 333.88

1325,40 1,04 341.74 19g,73 119,84 20 42 18 32S.4 13,11 320.11

12?3,95 -5,09 334,19 195,g2 123,82 20 57 13 273,9 8,85 31'4,65

HID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 695.3 8DR $86,5 $03 120,? 8T 12,1 SR 28.0 88 9,6

RRT -.0494 RRF .0859 RTF -,3770 CRT ,5586 CR$ -.g720 CST -*5699

SGB gog,6 R23 *,0225 R13 .3823 L8A 2g,6 NSA 9.7 88A 1,9

8G1 697,4 802 584.0 THA 171.g5 ELI 28.g EL2 9.7 ALF 74.64

2017



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713 •

LAUMCN OATE JUN 19 1571

NELIQCENT91C CONIC

RL 1S2,01 LAL -.O0

RP 206.72 LAP "1.74

RC 87.265 GL -10.77

PLANETOCENTRIC CONIC

C3 32.217 VHL S.876

LNCN AZMTH LNCH TIRE

50.00 12 42 19

60.00 13 58 8

70.00 15 36 39

80.00 17 39 ?

gO.D0 19 33 44

100.00 20 21 59

110.00 20 38 5

LOL 267.09 VL

LOP 539.62 VP 85,979 GAP 18.30 AZP 90.55 TAL 28.32 TAP 100.98 RCA 147.64 APO 284.44 V8 26.481

f,P -3.55 ZAL 40.08 ZAP 165.96 ET8 194.60 ZAE 186.10 ETE .44 ZAC 95.34 ETC 279.99 LVl -16.59

OLA -26.84 RAL $20.18 RAD SIN?.9 VEb 12.334 PTM ?.26 VHP 8.209 DPA "17.91 RAP 330.10 ECC !.5302

b-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TXNE PO EST TIM INJ 2 LAT INJ 2 LON6

2697.47 -17.11 75.12 184.06 135.1D 13 27 16 1997,5 I.IE 59.01

2495.80 -10.86 62,?? 189.87 129,05 14 39 44 1495.8 5.21 44.78

2206.13 -4.29 44,17 194.76 123.92 16 13 25 1206.1 9.63 24.59

1822.77 1.93 18.94 198.62 119.80 18 9 30 822.6 i3.91 357.99

1453.17 5,26 353.58 200.46 117.83 19 57 57 453.2 16,23 331.93

1297.24 1.93 340.50 198.62 119.80 20 43 36 297.2 13.91 319.36

1252.95 -4.29 333.09 194.76 123.92 20 56 58 253.0 9.63 313.50

PLIGHT TIME II.O0 ARRIVAL DATE $£P 15 1971

DISTANCE 225.142 EARTH TO MARl

83.648 GAL 6.70 AZL 91.82 HCA 72,5S 8MA _14.04 ECC ,31990 [NC !.9189 Vl 29,$00

DIFFERENTIAL CORRECTIONS

TOE -.1501 TRA -.5562 TC3 .2497 DAU .1079

ROE -.5599 RRA .1597 RC3 .0187 FAU .04695

FDE -.1938 FRA .0186 FC3-1.3154 BSP 695

DOE .5796 BRA .5787 BC3 .2504 FSP 161

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 706.6 SGR 593.7 SG3 130.1 8T 12.1SR 28.4 SS 7.1

RRT -.0525 RRF .0924 RTF -.3824 CRT .5484 CRS -.9726 CST -.9772

SGB 922.9 R23 -.0255 R13 ,3883 LSA 30.1NSA 9.8 SSA 1.6

SGI 708.9 862 591.0 THA 171.65 ELI 29.3 EL2 9.8 ALF 75.12

LAUNCH DATE JUN 19 1971 FLIGHT TIME 90,00 ARRIVAL DATE 6EP 17 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.00

RP 206.75 LAP -1.72

RC 68.502 6L -10.81

PLANETOCENTRIC CONIC

C3 30.798 VHL 5.550

LNCH AZNTH LNCH TIRE

50.00 12 41 1

60.00 15 57 18

70.00 15 36 38

DO.DO 17 40 45

gO.DO 19 37 27

lOO.O0 20 23 37

1t0.00 20 36 4

DISTANCE 228.657 EARTH TO NAR$

LOL 267.09 VL 33.507 GAL 6.65 AZL 91.79 HCA 73,81 SMA 212.90 ECC .30676 INC 1.7915 Vt 29.308

LOP 340.89 VP 25.699 GAP 17.79 AZP 90.50 TAL 28.83 TAP 192.65 RCA 147.9g APO 278.21 V2 26.487

6P -3.64 ZAL 47.51 ZAP 164.75 ETS 193.73 ZAE 166.23 ETE 359.48 ZAC 95.25 £TC 279.27 LVI -18.51

DLA -27.05 RAL 319.57 RAO 6647.3 VEL 12.277 PTH 7.22 VHP 7.920 DPA -17.98 RAP 330.28 ECC 1.5089

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2681.30 -16.33 74.38 182.92 135.33 13 25 42 1681.3 1.93 58.34

2478.36 -10.11 61.90 188.73 129.22 14 38 37 1478.4 5.97 43.94

2186.29 -3.54 43.13 193.63 123.99 16 13 4 1186.3 10.36 23.52

1797.73 2.77 17.56 197.55 119.74 18 10 43 797.7 14.67 356.52

1421.41 6.26 351.79 199.47 117.63 20 1 9 421.4 17.08 329.99

1272.21 2.77 338.93 197.55 119.74 20 44 50 272.2 14.67 317.89

1233.10 -3.54 332.05 193.63 123.99 20 56 38 235.1 10.56 312.43

DIFFERENTIAL CORRECTIONS

TDE -.1441 TRA -.5485 TC3 .2673 BAU .1103

ROE -.5547 RRA .1554 RC3 .0162 FAU .05152

FDE -.2099 FRA .0070 FC3-1.4483 DSP 711

ODE .5731 BRA .5699 6C3 .26?8 F8P 176

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 717.0 9GR 600,6 SG3 140.1 ST 12.1 89 28.8 99 7.6

RRT -.0558 RRF .0992 RTF -.3868 CRT .S380 CR8 -.9726 CST -.5834

666 935.3 923 -.0285 913 .3935 LSA 30.5 MSA 9.9 93A 1.6

961 719,6 962 597.5 THA 171.31 ELi 29.6 EL2 9.9 ALF 75.58

LAUNCH DATE JUN 19 1971 PLIGHT TINS 92.00 ARRIVAL DATE 8[P 19 1871

DISTANCE 232.243 EARTH TO MARS

LOL 267.09 VL 33.382 GAL 8.61 AZL 91.78 HCA 75.08 3NA 210.07 (CC .29767 INC 1,7645 Vl 29.308

LOP 542.16 VP 35.931 GAP 17.30 AZP 90,45 TAL 29.34 TAP 104,42 RCA 147.54 APO 272.61 V2 26.483

6P -3,74 ZAL 48.98 ZAP 183.52 ETS 192.98 ZAE 166.42 ETE 358.46 ZAC 95.15 ETC 279.27 LVI -18,43

HELIOCENTRIC CONIC

RL 152.O1 LAL -.DO

RP 206.79 LAP -1.71

RC 69,791 GL -10.83

PLANETOCENTRIC CONIC

C3 29.5t4 VHL 5.435

LNCH AZNTR LNCN TIME L-! TIME |NJ LAT

50.00 12 39 40 2668.11 °15.59

60.00 15 56 25 2461.97 "9.40

70.00 15 56 31 2167.60 -2.83

80.00 17 42 17 1773.91 3.58

90.00 19 41 17 1390.16 7.25

100.00 20 25 9 1248.38 3.58

liD.DO 20 35 57 1214.42 -2.83

DIFFERENT IAL CORRECTIONS

TOE -.1388 TRA *.5403 TC3 .2842 iAU .1123

RDE -.3498 flNA .1513 RC3 .OI31 FAU .05428

FOE -.2270 FRA -.0058 FC3-1.5819 |SP 728

86E .5670 6RA .5617 6C3 .2845 FSP 193

DLA "27.25 RAL 318.97 RAD 6646.9 VEL 12.225 PTH 7.18 VHP ?.644 DPA -18.06 RAP 350.34 ECC 1.4057

INJ LON6 INJ RT ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

73.69 181.85 155.54 13 24 9 1666,1 2.69 57.?0

81.10 187.62 129.37 14 37 27 1462.0 8.89 43.15

42.15 192.55 124.05 16 12 39 1167.8 11.05 22.50

18.25 196.52 119.66 18 It 51 773.g 15.39 355.11

350.02 198.53 117.41 20 4 27 390.2 17.80 528.06

337.62 198.52 119.66 20 45 57 248.4 15.39 316.48

331.07 1g2.55 124.05 20 55 12 214.4 lI.O5 511.42

N|D-COUNSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

56T 727.0 569 $07.2 5G3 130.0 ST 12.1 39 29.1 55 8.1

RRT -.0590 RRF .1063 RTF -,_97 CNT .5281Cfl| -.9722 C|! ".940Z

568 947.2 923 ".0322 R13 .3973 LSA 30.9 NSA 10.0 98A 1.7

561 729.8 962 603.8 THA 170.97 ELI 29.0 EL2 10.0 ALF 79.03

LAUNCM DATE JUN 19 1671 PLIGHT TIN( 94.00 ARRIVAL DATE 8EP 21 1171

NELIOCENTRIC CONIC DISTANCE 235.891 EARTH TO MARl

RL 152.01 LAL -.DO LOL 267.09 VL 33.265 GAL 6,56 AZL 91.74 HCA 76.35 8HA 207.52 ECC .28926 INC 1.7378 VS 29.300

RP 206,84 LAP -1.99 LOP 343.43 VP 25.372 GAP 16,81 AZP 90.41 TAL 29.84 TAP 106.19 RCA 147,49 APO 267.54 V2 29.47?

RC 71.130 GL -10.$5 GP -3.94 ZAL 46.41 ZkP 162.26 ETS 192.32 ZAE 166.68 ET[ 357,38 ZAC 95.05 ETC 279.97 LV! -16.33

PLAHETOCENTRIC CONIC

C3 28.349 VHL 5.324 DLA "E?.44 RAL 318.38 RAG 6646.4 VEL 12.178 PTH 7.14 VHP 7. 379 DPA -11.15 RAP 330,3? ECC 1.4665

LNCH A2NTH LNCH TINE L-I TINS |NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LON6

50.00 12 38 1? 2691.97 -14,90 ?3,04 180.78 135.73 13 22 29 1651.9 3.41 57.11

80,00 13 55 2? 2446.61 -8.73 60.34 186.S? 129,50 14 36 13 1446.6 7.38 42.40

70,00 15 36 17 2150.08 -2,16 41.24 191.50 124.0g 16 12 ? 1150.1 11.89 21.55

80.00 17 43 40 1791.30 4.34 15.00 !95.53 119.57 1B 12 52 751.3 16.05 353.77

90,00 lg 45 14 135g.31 6.21 348.27 1g7.63 117.16 20 ? $3 359.3 18.68 326.13

100.00 20 26 32 1225.77 4.34 336,37 195.53 119.57 20 46 58 225.8 16.05 315.13

110,00 20 39 44 11g6.89 -2.16 330,15 191,50 124.09 20 55 41 196.9 11,6g 310.47

DIFFERENTIAL CCRRECTiON3 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1268 TRA -.5270 TC3 ,3100 DAU .1176 SDT 732,1SGR 613.6 863 162.2 8T 11.8 SR 29.5 86 8.6

RDE -.5454 RRA .1473 RC3 .0092 FAU .05717 RRT -.0685 RRF ,!148 RTF -.4092 CRT .502g CRS -,g715 CST -.$794

FDE -.2450 FRA -.01g7 FC3-1.7458 BSP 659 SGB g55.2 923 -.0236 913 ,4177 L$A 31.3 MSA 10.0 SSA 1.8

DDE .$sgg 6RA .5472 BC3 .3102 FSP 210 861 736.0 $62 606.9 THA 16g.44 ELI 30.1 EL2 10.0 ALF 77.22

2019



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCN DATE JUM 19 1871 FLIIHT TIN( 9i,OO AnlYAL DATE lIP E3 im?l

HELIO(EMTRI( CONIC

RL 152.01LAL ",00

NP 206.90 LAP "1*8T

RC ?Z.SI? 6L -10.96

PLANETOCENTR1C CONIC

C5 27.290 VHL 5.224

LNCH AZNTH LNCH TIRE

50.00 12 38 52

60.00 13 54 28

70.00 IS 35 57

80.00 17 44 54

g0.o0 19 49 17

100.00 20 27 46

110.00 20 35 24

OIITANC[ 830.S35 EARTH TO MAt1

LOt. 867.09 VL 33.1|8 GAL 1.13 AZL 91.7t NCA T?.8| 8MA tO3.lt ECC .E8149 INC 1.7111 Vl tm.108

LOP 344.70 VP El.tit GAP ll.34 kIP 90,37 TAL 30,34 TAP 107.9l lEA 147,44 APO tit.mY V2 28.470

r,,P -3.94 ZAL 45,89 ZAP 1110.99 IT8 19|.75 ZAE 187,00 [T[ 359.10 ZAC 04.95 £TC 278,27 LVI -18,25

DLA -2?.SO RAL 317.81 NAG 864S,9 VEL |E.134 PTM 7,10 VHP 7.128 DPA -18.25 RAP 330,39 Ecc 1.4491

L-I TIME INJ LAT lHJ LONG INJ RT ASC INJ AZMTM INJ TINE PO CDT TIM INJ 2 LAT INJ E LONG

2838,60 -14,25 7_,45 IT9,78 135.89 13 20 51 1638.8 4,07 58.55

2438.32 -8.11 59.64 185.55 129.81 14 34 58 1432.3 7.98 41.70

2133.78 -1.54 40.38 190.50 124,12 IS 11 31 1133.8 12,28 20.89

1730.06 5,05 13.83 194,58 119.47 18 13 44 730.1 1i.87 352.49

1329.00 9.15 346.53 196.?g 116.80 20 11 26 329.0 19.43 324.23

1204,53 5.05 335.20 194.58 119.47 20 47 51 204.5 16.67 313.86

1180.58 -1.54 329.30 190.50 124,12 20 55 4 180.6 12,28 309.58

DIFFERENTIAL COqRECTION8

TOE -.1246 TRA -.9229 TC3 .3220 BAU .1175

ROE -.5412 RRA .1434 RC3 ,0049 FAU .06027

FDE -.2640 FRA -.0353 FC3-1.9121 88P 703

BOE .5553 BRA .5422 0C3 .3221 FSP 229

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 742.1 3GR 619.5 803 174.5 8T 11.9 8R 29.8 88 9.1

RRT -,0697 RRF .1230 RTF -.4033 CRT .4998 CR8 -,9704 CST -.5901

9GB 966,7 R23 -,0331 R13 .4131 LSA 31.7 NSA 10.1 8SA 1.8

$61 746.1 302 614.7 THA 169,49 ELI 30.5 EL2 ID.1 ALF 77.32

LAUNCH DATE JUN 19 1971 FLIGHT TIN( 98.00 ARRIVAL DATE 8EP 25 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.00

RP 206.96 LAP -1.65

RC 73.950 GL -10.85

PLANETOCENTRIC CONIC

C3 26.325 VHL 5.131

LNCH AZMTH LNCH TIME

50.00 12 35 27

60.00 13 $3 21

70.00 15 35 31

80.00 17 45 58

90.00 19 53 28

1OO.00 20 28 S0

110.00 20 34 57

DISTANCE 243.348 EARTH TO MARS

LOL 267.09 VL 33.056 6AL 6.49 AZL gl.69 HCA 78.88 8MA 203.11ECC .27431 INC 1.6854 Vl 29.300

LOP 345.96 VP 25,081 SAP 15.88 AZP 90.33 TAL 30.82 TAP 109.70 RCA 147.39 APO 238.82 V2 26.462

GP -4.05 ZAL 45.38 ZAP 159.68 ETS 191.23 ZAE 167.40 ETE 354.91 ZAC 94.86 ETC 279.28 LVI -19.11

DLA -27.76 RAL 317.25 RAO 8645.5 VEL 12,0g5 PTH 7.07 VHP 6.884 DPA -18.37 RAP 330.38 ECC 1.4332

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIRE PO CST TIN INJ 2 LAT INJ 2 LOnG

2626.26 -13.65 71.90 178.82 136.04 13 19 13 1626.3 4.69 58.03

2419.04 -7.54 59.00 184,58 129,71 14 33 40 1419.0 8.56 41.06

2118.62 -.96 39.59 189.53 124.14 16 10 49 1118.6 12.83 19.03

1710,20 5.72 12.73 193,66 119,36 18 14 28 710.2 17.24 351.29

1299.02 10.06 344.81 195.99 116.57 20 15 ? 299.0 20.15 322.$2

1184.6-? 5,72 334.10 193,66 119.36 20 48 34 184.7 17.24 312.66

1165,44 -.96 328.51 189.53 124.14 20 54 22 165.4 12.83 308.74

DIFFERENTIAL CORRECTIONS

TOE -.1221 TRA -.5183 TC3 .3335 BAU .1174

RDE -.5372 RRA ,1397 RC3 -.0001 FAU .06354

FDE -.2834 FRA -.0513 FC3-2.0896 BSP 736

BD( .5509 BRA .5568 BC3 .3335 FSP 250

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION

6GT 750.7 SGR 825.3 SG3 187,4 8T 12.0 SR 30,1

RRT -.0718 RRF .1318 RTF -.3g83 CRT .4g57 CR3 -.96gl

$08 976.9 R23 -.0416 R13 .40g4 LSA 32.2 MSA 10.2

$61 754.8 $02 620.2 TMA 169,38 ELI 30.8 EL2 10,2

LAUNCH DATE JUN 19 1971 FLIGHT TIHE 100.00 ARRIVAL DATE 8EP

HELIOCENTRIC CONIC

RL 152.01LAL -.00 LOL 287,09 VL

RP 207.04 LAP -1.64 LOP 347.23 VP

RC 75.426 GL -10.84 GP -4.18 ZAL

PLANET_ENTRIC CONIC

C3 25.445 VHL 3.044

ACCURACY

89 9.6

CST ".9985

9SA 1.9

ALF 77.47

27 1971

D|STANCE 247.145 EARTH TO MARS

32.962 GAL 6.45 AZL 91.68 HCA 80.15 SNA 201,20 ECC .28787 INC 1.6595 Vl 29.309

24.948 GAP 15.44 AZP 90,28 TAL 31,29 TAP 111.44 RCA 147.35 APO 255.06 V2 28.454

44.89 ZAP 158.35 ETS 190.77 ZA[ 167.86 ETE 353.48 ZAC g4.76 [TC 27g.24 LVI -15.99

DLA -27,89 RAL 316.71 RAD 61545.2 VEL 12,059 PTH 7.04 VHP 6,653 OPA -18.50 RAP 330.35 ECC 1.4180

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71,39 177.90 136.16 |5 17 36 1614,8 5,26 55.53

58.40 183,65 129.79 14 32 21 1406.8 9.09 40.45

38.87 188.61 124.15 16 10 2 1104.7 13.33 19.05

!1.70 192.78 !1g.24 18 15 2 691.8 17.76 350.18

343.09 195.24 116.23 20 19 0 289.3 20.04 320.41

333.0? 192.78 119.24 20 49 8 165.3 17.76 311.54

327.70 188.61 124.15 20 53 35 151.5 13,33 397.9?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1194 TRA -.5133 TC$ ,3443 RAU .1172 9GT 757.0 3GR 830.7 383 201,1 ST 12.0 9R 30,4 93 10,1

ROE ".5335 RRA .|361RC3 -.0038 FAU ,06702 RRT -.0738 RRF ,1412 RTF -,_*,$3 CRT .4914 CR9 -,lSY7 ca! -.A087

FOE -.3039 FRA -.0990 FC3-2.2801 95P 758 SGB 985.9 R23 -.0497 R!3 .4061 LSA 32.9 HSA 10.3 88A 2.0

BOE .5497 ERA .5311BC3 .3444 FSP 271 381 762,2 382 625,3 THA 189.10 ELI 31.0 EL2 10,2 ALF 77,65

LAUNCH GATE dUN 19 1971 FLIGHT TIME 102.00

HELIOCENTRIC CONIC D|3TANCE 250.982

RL 192.01 LAL -.OO LOL 267.09 VL 32,8T5 GAL 6.42 AZL 91,65 HCA 81,41 8HA

RP 207.1| LAP -I,62 LOP 348.49 VP 24.823 GAP 15.00 AZP 90.24 TAL 31.74 TAP

RC 71,944 GL -10.82 GP -4.2? ZAL 44.43 ZAP |56,99 [T8 190.34 ZAE 188,38 [T(

PLANETOCENTRIC CONIC

C3 24.840 VHL 4,984 DLA -28.0| RAL 318.19 RAD 6644.0 VEL 12,02m PTM 7.02 VHP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 12 34 1 2814,82 -13.09

60.00 13 52 14 2406,75 -7,00

70.00 IS 34 59 2104,86 -.43

80.00 17 46 50 1191.78 8.33

90.00 19 37 51 1289.28 10.96

100.00 20 29 42 llll.25 8.33

110.00 20 34 24 1151.47 ".43

DIFFERENTIAL CORRECTiON9

ARRIVAL DATE 8EP 29 1971

EARTH TO MARl

199.47 ECC ,26153 INC 1.6339 Vl 25,308

113.15 RCA 147.30 APO 251,83 V2 29,444

351.88 ZAC 94.66 ETC 2?9,22 LVI -15.95

LNCN AZNTH LNCM TIRE L'I TIME INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIM( PO CRT TIN

50.00 12 32 34 2604.25 -12,57 ?0.92 177.03 136.28 13 IS 58 1804.2

S0.00 13 $1 4 2395.44 -6.51 $?,85 182.76 t29.86 14 30 59 t395o4

70.00 18 34 18 2091.84 .06 38,20 187,72 124,13 16 g 10 10gl.9

60.00 I? 47 29 1674.85 6.69 10.76 lgl.g3 119.12 18 15 24 874.g

90.00 20 2 2g 1239.48 11.85 341.36 lg4.$5 215.85 20 23 9 23g,5

100.00 20 30 21 114g,32 6,99 332.15 Ig1.93 11g.12 20 49 30 14g.3

110.00 20 33 45 1138.66 .06 327. t2 187.72 124,15 20 52 43 138.7

DIFFERENTIAL CCRRECTIONS MIO*COURSE EX£CUT|ON ACCURACY

TDE -.1168 TRA -.5086 TC3 ,3539 BAU .1166 8GT ?64.0 SGR 635.g SG3 215.7

ROE -.$300 RRA .1326 RC3 -.0124 FAU .0?069 RRT -,0763 RRF .1511 RTF -,3876

FOE -.3248 FRA -.08?8 FC3-2.4835 BIP 770 SG8 994.1 R23 -.0580 R13 ,4022

8DE *5427 BRA *$256 BC3 .3541 FlP 295 381 ?66.8 $G2 630,1 THA 168.78

8.431 DPA -18.64 RAP 330.30 ECC t.4055

INJ 2 LAT |NJ 2 LONG

5,79 85,_0

g.58 39.90

13,79 18.34

18.24 349.14

21.51 310.48

18.24 310.51

13.79 307.29

ORBIT DETERMINATION ACCURACY

ST 12.1 SR 30.? SS t0.7

CRT .4874 CRS -.g661 CST -.8123

LSA 33.0 NSA 10.4 SIA 2,0

ELI 31,3 EL2 10,3 ALF ??.93

2019



JPL TM 33-10Q EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE dUN 16 tt?I FLIGHT TIN([ t04.0O ARRIVAL OATE OCT I SIT!

NELIOCENTNIC C_/lC D/STANCE 2|4,854 EARTH TO MAR8

RL 152,01 LAL ".08 LOl. 187,09 VL 32,784 6AL 6,38 AZL 96,81NCA 82,87 IRA 197,88 [CC ,2896S IMC |,_084 Vl R9,308

RP 207,21 LAF -t,6O LO_ 349,78 VP 14,704 GAP 64,58 AZP 90,81 TAL 32.10 TAP 1|4,|5 RC8 147,28 APO Z4i,Sl V2 28,433

RC ?8.302 ft. -1O,7l GP -4.39 ZAL 43,88 ZAP 135.81ET3 188.98 ZAE 188.96 ETE 3S0.00 ZAC S4.58 (TC ZTS.2D LVI -19.71

PLANETOCENTRIC CONIC

¢3 23.903 VHL 4.889 DLA -28.11RAL 315.70 RAD 6Q44.5 VEL 11,995 PTH 6.99 VNP 6,269 DPA -|8,79 RAP 330.22 ECC 1.3834

LNCH AZMTH LNCH TIME b-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ T|NE P¢'CRT TIN INJ 2 LAT INJ 2 LONG

50,00 12 31 8 2894.52 -12,09 70,50 |?8.20 136,38 13 14 22 1594,5 8,28 54,69

60.00 13 49 52 •385,07 "6,06 ST.35 181.92 129,92 14 29 37 1385.| tO,D• 38.5*

?D.DO 15 33 35 2080.17 .51 3T.59 186.87 124.15 16 8 t3 1080.2 14.20 17.69

80.00 1? 4? 54 1658.47 7,40 9.g0 191.1| 1|9.D| 18 15 34 659.5 18,66 348.20

gO.DO 2Q 7 30 1•Dg.25 12.75 339.58 193,91 115.48 20 27 40 209.2 22,16 318.3!

100.00 ZO 30 48 1135.95 7.40 331.27 191.11 119.01 20 49 40 133.9 18,86 309.56

110.00 20 32 59 1128.9g .51 3•6.51 186.87 124o15 2D 51 46 127o0 14o20 308.81

DIFFERENTIAL CCRRECT|ON8 MID-COURSE EXECUT ION ACCURACY (;_8|T DETERM|NATION ACCURACY

TOE -.1144 TRA -,5O4O TC3 .3620 BAU .1158 8GT 789.2 SGR 641.0 383 231.2 8T 12.1SR 31.0 88 11.2

ROE -.5287 RRA .1292 RC3 -,0188 FAD .07457 RRT -.0791RRF .I6fg RTF -.3811 CRT .4838 CN8 -.6648 CST -.8188

FOE -,3471FRA -,1078 FC3-2,7006 BSP 775 8GB 1001.2 R23 -.0867 R13 .3g78 LSA 33.4 MSA 10.4 88A 2.1

6OE ,5390 BRA ,5203 BC3 .3626 FSP 320 SO1 774.4 SO2 634.8 THA 188.34 ELI 31.6 EL2 1D.4 ALF ?8.00

LAUNCH DATE JUN 19 1971 FLIGHT TIME 106.00 ARRIVAL DATE OCT 3 1971

HELIOCENTRIC COLIC

RL 132.01 LAL -,GO LOt. 267.09 VL

RP 207.31 LAP -1.57 LOP 351.02 VP

RC 80.098 GL -10.74 GP -4.52 ZAL

PLANETOCENTRIC CONIC

C3 23.226 VHL 4.819

LNCH AZHTH LNCHTIME

SO.DO |2 29 42

80.00 13 48 38

70.00 15 32 41

80.00 17 48 5

90.00 20 13 14

100.00 20 30 56

110.00 20 32 8

DIFFERENTIAL C(_RRECTION8

TD[ -.1126 TRA -.4998 TC3 .3674 BAU *1144

ROE -.3236 RRA .1258 RC3 -.0280 FAD ,07867

FD£ -.3698 FRA -.1291 FC3-2.9324 88P T?9

ROE .3358 BRA .3154 BC3 ,3685 FSP 347

DISTANCE 258.761 EARTH TO MARS

32.7t9 GAL 6.36 AZL 91.58 HCA 83,94 8NA 196.44 ECC .25059 INC 1.5831 Vl 29.308

24.592 GAP 14.17 AZP 90,17 TAL 32.59 TAP 118,53 RCA 147.22 APO 245,67 V2 28.422

43.56 ZAP 154.19 ET8 189.60 ZAE 169.60 ET( 347.84 ZAC 94.46 ETC 279.17 LVI -15.55

DLA -28.19 RAL 315.23 RAO 6644.2 VEL 11.967 PTH

L-| TIME INJ LAT

• 585.60 -11.65

2375.62 -5.64

2069.61 .91

1845.69 7.85

1177.49 13.67

1|20.16 7.85

1116.43 .91

6,97 VHP 6.016 DPA -18.97 RAP 330.11 ECC 1.3822

INJ LON6 INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

TO,It 175.41 136.47 13 12 47 1585.6 6,72 54.31

56.89 181.11 129.97 14 28 14 1375.6 10,43 38.92

37.04 186.06 124.14 16 7 11 1069.6 14,57 17.10

9. J3 190,33 118,9D 18 ]5 30 645.7 19.04 347.35

337.71 193.33 115.00 20 32 52 177.5 22.81 314.41

350.50 190.33 |18.90 20 49 37 120.2 19,04 308.71

325.98 186.06 124.14 20 50 44 118,4 14,57 308.02

MID-COURSE EXECUTION ACCURACY OR61T DETERNINAT|ON ACCUltACY

8GT 773.2 8GR 645.8 863 247.6 ST 12.1 88 31.2 88 11.7

RRT -,0814 RRF .1731RTF ".3?22 CRT .4817 CR8 -,9828 CRT -.6281

SGB 1007.4 R25 -,0767 RI3 ,5964 LSA 33.8 MSA 10,5 88A 2,1

SOl 778,8 $62 839.0 THA |67.9D EL| 31,8 ELI 1D.4 ALF 78.10

LAUNCH DATE JUN 19 1971 FLIGHT TIME 108.00 ARRIVAL DATE OCY S 1971

HELIOCENTRIC CCNIC

RL 152.01 LAL -.OO LOt. 267.09 VL

RP 207,42 LAP -1.55 LOP 352.28 VP

RC 81.730 GL -10.70 GP -4.65 ZAL

FLANETOCENTR|C CON|C

C3 22.803 VHL 4.754

LNCH AZNTH LNCN TIME

50.00 12 28 I?

60.00 13 47 23

70.00 15 31 44

80.00 I? 47 59

gO.D0 20 20 59

IDO.DD 20 30 51

I]0.00 2Q 31 10

DIFFERENTIAL CCi_RECTION8

TOE -.1113 TRA -.496! TCS .3705 8AU .!|25

ROE -.5258 RRA .1228 RC3 *.O3TO FAD .08298

FOE ".3932 FRA -.15|? FC3-3.1785 |8P ?77

ROE .5324 ERA .5110 8C3 .5724 FRP 5?8

DXSTANCE 262.686 EARTH TO MARS

32.849 GAL 6.33 AZL 91.58 HCA 85.20 8HA 195.15 ECC ,24573 INC 1.5580 Vl 29.308

24,485 GAP 13,77 AZP 90,13 TAL 32,99 TAP t18.19 RCA 147,18 APO 245.08 V2 26.409

45,16 ZAP 152.75 ET8 189.27 ZAE 170,29 ETE 345.28 ZAC 94,36 ETC 273,13 LV| "15,38

DLA -28.25 RAL 514.78 RAD 8644.0 VEL I1,941PTH 6.94 VHP 5,822 DPA -19.15 RAP 323.98 ECC 1.3720

L-I TIME INJ LAT INJ LONG INJ RT A$C [NJ AZMTH |NJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2577.48 -|1,25 89.75 |74.87 156.54 13 11 14 1577.5 7,13 53.97

• 387.05 -5.27 56.48 180.35 150.01 14 28 50 138?.0 10.80 38.49

2060.14 |.28 36.54 185.29 124.13 16 6 4 1080.1 14.91 16.57

1833,53 8.25 8.45 189.57 118.80 18 15 12 833.5 19.36 346.5g

1139.94 14.74 335.4? 192.88 114.41 20 39 39 139.9 23.54 311.90

liDS.D1 8.25 329.82 189.57 118.89 2D 49 19 108,0 19.38 307.98

1106.98 1.24 325.46 185.29 124.13 20 49 37 10?.0 14,91 305.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGY 778.4 5_R 850,4 $63 284.9 3T 12.2 8R 31,5 48 12.2

RRT -.0533 RRF .1850 RTF -._v14 CRT ,4810 CR8 -.9811 C$! *.e)AO

$88 1012.8 R23 -,0878 R15 .3836 LSA 34.2 RSA !0.8 8|A 2.2

881 782.4 362 643.1THA 167,43 EL1 32.1 EL2 10.5 ALF Y8.i9

LAUNCH DATE JUN 19 1971 FLIGHT TIHE 130.00 ARRIVAL DATE OCT 7 197J

HELIOCENTRIC C_41C

RL 13E.01 LAL -.00 LOL 287.09 VL

RP 207.34 LAP -1.55 LOP 333.54 VP

RC 83.389 6L -10.54 GP -4,78 ZAL

PLANETOCENTRIC CONIC

C3 22,028 VNL 4,853

LNCH AZNTH LMCH TIRE

lO,OO 12 28 53

60.00 13 48 5

70.00 15 30 42

8O,OO 17 4? 31

88.78 20 19 15

IOO,OO 20 30 28

110.00 20 30 8

DIFFERENTIAL CCRRECT|ONS

TOE -.1103 TRA -.4928 TC3 .3708 BAU .1101

ROE -,3177 RRA .1194 RC3 -.0470 FAU ,08754

FOE -.4177 FRA -.1754 FC3-3,4403 68P 772

ODE .5294 BRA .5071BC3 .3738 FSP 406

D|STANC[ 286.658 EARTH TO MARl

32,584 GAL 6.30 AZL 91.53 HCA 86.46 3MA 193.93 ECC .24|24 INC !.5329 Vl 28.308

24.384 GAP 13.38 kZP 90.09 TAL 33.36 TAP 119.82 RCA 147.15 APO 240,71 V2 28.395

42,79 ZAP 151.28 ET8 188.96 ZAE 171,03 [TE 342.18 ZAC 94.26 ETC 279.09 LVI -lS.EO

DLA -28.31 RAL 314,36 RAD 6643.7 VEL 11.911 PTH 6.92 VMP 5.637 DPA -19.35 RAP 328.01 ECC 1.3825

L'| TIME INJ LAT INJ LONG INJ RT A3C |MJ AZNTM INJ TIME PO C3T TXM [NJ 2 LAT |NJ • LONG

2570.08 "10.88 69.43 173.97 136.61 13 9 43 1570,1 ?.SO 53,65

• 358.32 -4.93 58.11 179.62 130,DS 14 25 26 135g.3 11.13 38.11

2081.73 1.80 38.10 184.55 124.12 16 4 $3 1031.7 15.20 18.10

1623.03 8.6D 7.86 188.84 118,T0 |8 14 39 823,0 19,84 343.84

1133,91 15.88 335.5S 192.30 113.75 20 38 9 133,8 24.3D 311.89

1097, S0 8.60 329.23 188.84 118.70 20 48 46 g?.5 lg.64 307.31

1098.56 1.60 323.02 184.55 124.12 2D 48 27 98.6 15.20 308.02

MID-COURSE EXECUT|CW ACCURACY (_8|T DET£RNINATION ACCURACY

$GT 778.6 SGR 6S4.g SG3 283.3 8T 12,3 SR 31.7 $$ 12.8

RRT -.0880 RRF *1g77 RTF ".3484 CRT .4818 CR8 -.9593 C8T -.6422

SG6 ID17.4 823 ".I004 R13 *3738 L8A 34.6 M$A 10.7 8SA 2.3

8G1 785.0 SG2 647.2 THA 166,98 EL1 32.3 EL2 10.6 ALF 78,18
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT2 JUN 19 18T1

HELIOCENTRIC C_ilC

RL 132.01LAL -.GO

RP 207.66 LAP "1.31

RC 85.10A 6L -10.57

PLANETOCENTRIC C(_lJC

C3 21.498 VHL 4.93l

LNCH AZMTH LNCH TINS

50.00 12 25 31

60.00 13 44 49

70.00 15 29 34

SD.OQ 17 46 S?

88.08 20 12 2

100.00 20 29 40

110.00 20 29 D

FLIGHT TII_ 112.D9 ARRIVAL DATE OCT 9 11/I

LOL 297.09 VL

LOP 35A.RO VP

6P -4.92 ZAL

DISTANCE E?0,645 EARTH TO MARS

3E,SIS GAL 1,21 AZL 81,SI HCA IT,?1 IHA 192,93 ECC ,13708 INC t,SOlD Vl ll,3Ol

14.209 GAP 13.00 AZP 9D,OI TAL 33.71 TAP 121.42 RCA |4T.12 APO 238.53 V2 26.381

42.45 ZAP 149.TT (T8 1$8.67 ZAE 171,79 ST( 335.$5 ZAC 94,17 (TC 2?9°04 LVI -IS.D1

OLA -28,34 RAL 313,97 RAD 1143,5 VEL |[,89S PTH 6,91 VHF S,4iO OPA -19,57 RAP 329,92 ECC 1,3l|l

L-I TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH ;NJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2313.39 -10,55 69,|4 173.30 136.67 13 8 I4 1S93,4 7.83 53.3?

2352.41 -4.03 33,78 178.94 130,08 |4 24 | 13§2,4 11,43 37.??

2044,3S 1,R8 55,72 183,86 124,11 |6 3 39 1044,3 15,46 15,68

1614.17 8.89 7.36 188.14 118.62 |8 13 51 614.2 19.88 343.38

1146.33 16.04 336.54 191.74 113.68 20 31 9 146.3 24,43 312oD4

1088.64 8.89 328.73 188.14 1t8,62 20 47 57 88.6 19.88 306.15

1091,17 1,88 324,64 103,86 124,11 20 41 12 91,2 15,46 304,60

DIFFERENTIAL CCRRECTION8

TOE -.1102 TRA -.4900 TC3 .3679 BAU .1070

ROE -.5150 RRA ,1163 R(3 -,0578 FAU ,09231

FDE -.4422 FRA -.2004 FC3-3.7177 _P 791

BDE .5266 BRA .5037 BC3 .3724 FSP 438

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CCN1C

RL 152.01 LAL -.00

RP 207,80 LAP -1.48

RC 86.843 GL -10.50

PLANETOCENTRIC CONIC

C3 21.003 VHL 4.583

LNCH AZHTH LNCH TIME

50.00 12 24 10

60.00 13 43 31

70.00 15 28 22

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SOT 779,9 3GR 959,2 SO3 302,5 ST 12,4 SR 31.9 $8 13,3

RRT -,0856 RRF .2108 RTF -,3324 CRT ,4845 CR8 -,9575 CIT -,6520

SOB 1021.2 R23 -.1151 R13 .3616 LSA 35.0 MSA 10.8 SSA 2.3

SO1 786.? SG2 651.2 THA 169.57 ELI 32.5 EL2 10.6 ALF 78.07

FLIGHT TINS 114,00 ARRIVAL DATE OCT 11 1971

DISTANCE 274.653 EARTH TO MARS

LOt. 267,09 VL 32,469 GAL 6,24 AZL 91,48 HCA 88,9? iRA 191,83 ECC ,23324 INC 1,4832 Vl 29,308

LOP 356,06 VP 24,1g8 GAP 12,63 AZP 90,03 TAL 34,03 TAP 123,00 RCA 147,09 APO 236,57 V2 26,863

-5.06 ZAL 42.13 EAR 148.24 ITS 188.39 ZAE 172.57 ETE 333.52 ZAC 94.07 ETC 278.99 LVI -14.81

DLA -28,39 RAL 313.61 RAD 6643,3 VEL 11,875 PTH 6,89 VHP 5,291 DPA -19,80 RAP 329,39 ECC 1,3457

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2557,36 -10,25 68,88 172,68 136,72 13 6 46 1557,4 8.13 53.11

2346.27 -4.36 55.48 179.30 130.10 14 22 38 1346.3 11.69 3?.46

2037,93 2,12 35,39 183,19 124,10 16 2 20 1038,0 13,68 15,32

80.00 17 46 0 1606,96 9,12

87.80 20 8 13 1148,45 16,20

100.00 20 28 52 1081.43 9.12

110.00 20 27 48 1084.77 2,12

DIFFERENT IAL CCRRECTION9

TD[ -.1107 TRA -.4879 TC3 .3612 BAU .1033

ROE -.5122 RRA .1133 RC3 -.0696 FAU .09730

FD£ -.4673 FRA -.2262 FC3-4.0106 BSP 749

ODE .52A1 BRA .5009 8C3 .3679 FSP 472

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CCNIC

RL 152.01 LAL -.00

RP 207.94 LAP -1.46

RC 88.616 GL -10,43

PLANETOC[NTRIC CONIC

C3 20.543 VHL 4.833

LNCH AZHTH LNCH TIME

50.00 12 22 32

60.00 13 42 14

70.00 13 27 3

6,96 187,47 118,35 18 12 47 607,0 20,07 344,93

336,77 191,02 113,60 20 27 22 148,5 24,54 312,62

328.33 187,47 118.55 20 46 53 81.4 20.07 306.30

324,30 183,19 124,10 20 45 33 84,8 15,68 304.24

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

SOT 780,5 9GR 663,4 503 322,8 8T 12,5 8R 32,1 98 13,8

RRT -,0881RRF ,2248 RTF -,3132 CRT ,4895 CR8 -.9558 CAT -,6629

SOB 1024,4 R23 -,1323 RI3 ,3466 LIA 35,4 MSA 10,9 83A 2,4

901 787,4 9G2 655,2 THA 166,24 ELI 32,9 EL2 10,7 ALF 77,91

FLIGHT TINE 119.00 ARRIVAL DATE OCT 13 1971

DISTANCE 279.691 EARTH TO MARl

LOL 267,09 VL 32,418 GAL 6,21 AZL 91,46 HCA 90,22 3NA 190,92 ECC ,22968 INC 1,4584 Vl 29,308

LOP 357,31 VP 24,111 GAP 12,27 AZP 89,99 TAL 34,33 TAP 124,56 RCA 147,07 APO 234,77 V2 28.349

GP -5.21 ZAL 41.84 ZAP 149,67 (T8 188.13 ZAE 173.34 ETE 327.29 ZAC 93,97 ETC 278.92 LVi -14.59

DLA -28o39 RAL 313,28 RAD QM3,I VEL !1,855 PTH 6,87 VHP 5,129 DPA -20.04 flAP 329°14 ECC 1,3381

L'I TIME INJ LAT |NJ LONG |NJ RT A$C INJ AZNTH |NJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

2551.99 -9.89 68,63 112,!0 136.77 13 5 24 lSS2°O 9,40 52.88

2340.87 -4.12 53,2| 177,89 130.13 14 21 15 1340,9 11.82 37.19

2032.51 2.33 33.1D 182.36 124.08 16 0 51 1032.5 1S.87 13.01

SO.O0 17 44 46 1601,35 9,30

87.75 20 9 29 !144,49 16,35

100.00 20 27 38 1013,82 9.30

It0,00 20 28 31 1079.32 2.53

Di FFERENT IAL CCMRECTIONI

TD£ -.1118 TRA -.4863 TC3 .350R |AU .0990

ROE ",5096 RRA ,1104 RC3 -.0824 FAU ,IO2S|

FOE -.4932 FRA -,2332 FC3-4,5199 lip ?30

DOE ,521T BRA ,4959 DC3 ,3905 F8P 608

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CONIC

RL 152.01 LAL ".00

RP 208.08 LAP -1.43

RC 90.421 GL -10.34

PLANETOCEHTRIC CONIC

C3 20,118 VHL 4,483

LNCH AZNTH LNCH TIME

50.00 12 21 36

60.00 13 40 56

70.00 15 28 44

9,94 186.02 118.50 18 11 28 601.3 20.21 344.98

336,55 190,34 113,50 20 25 34 144,5 24,64 312,56

328,01 186,82 118,50 20 45 34 75,8 20,21 395,95

324,02 182,56 124,00 20 44 31 79,S IS,ST 303,93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 780.4 8GR 687.9 8G3 344.1 8T 12.9 IN 32.5 89 14.3

RRT -,DOSE RRF ,2394 flTr -.1998 CRT ,4959 CR8 0.9546 ClT -.IY4I

SO| 1027,0 R23 -,1318 R15 ,3288 LEA 35,8 NSA II,O 88A 2,4

30! ?87.4 802 658.4 THA 185.98 ELI 33.0 2L2 10.8 ALF T?.SO

_LIGHT TIN( |18,OO ARRIVAL OAT[ OCT 13 1971

DI6TANC[ 292,72R EARTH TO MARS

LOL 267.09 VL 32o371 6AL 8,18 AZL 91.43 HCA 91,48 9HA 190.09 ECC .22639 INC 1,4336 Vl 29.308

LOP 356,59 VP 24,029 SAP 11.92 AZP 89,99 TAL 34,60 TAP 129,01 RCA 147,03 APO 233,12 V2 29,332

6P -S,36 ZAL 41,37 ZAP 145,07 ST8 197,87 ZA( 174,09 [TE 31g,13 ZAC R3.97 [TC 271,86 LVi -14,36

DLA -28,35 RAL 312,99 RAD 6642,9 VEL 11,838 PTH 6,88 VHP 4,g75 DPA -20,31 RAP 329,93 [CC 1.3311

L-I T|ME INJ LAT INJ LONG INJ RT A$C INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LON6

2547,23 -9,?S 68,44 171,$6 139,90 13 4 3 1547,2 8,64 $2.68

2336.19 -3.92 55.00 177.12 130.14 14 1g 52 1336.2 12.12 36.$5

2027,97 2,50 34,$6 181,97 124.07 15 59 32 1028,0 16,03 14.76

80.00 t? 43 16 1597,29 9,44

67.90 20 6 35 1153,26 19,48

100.00 20 26 8 1071.76 9,44

110.00 20 25 11 1074.79 2.50

DIFFERENTIAL CORRECTION8

TDE -.1134 TRA -.4833 TC3 .3368 BAU ,0g42

RDE -.5070 RRA .1075 RC3 -,0962 FAU ,10?98

FD[ -.5192 FRA -.2808 FC3-4.6468 OSP 709

BOE .5193 BRA .4g70 BC3 .3502 FOP 546

6,41 186,20 118,46 18 9 34 597,3 20,32 344,32

335,93 199,?1 113.40 2D 23 30 133,3 24,71 311,81

32?.78 186,20 119,49 20 44 0 11.8 20,32 305,69

323.78 181,97 124.07 20 43 5 74.8 16.03 303.67

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT ?80.0 SGR 971.7 $03 366,4 9T 12,8 SR 32,S SS 14,?

RRT -,0806 RRF ,2548 RTF -,2649 CRT ,5039 CR8 -,9523 CST -,6868

SGB 102g.3 R23 -.1741 R13 .307? LSA 56.1NSA 21.1 $6A 2.5

3G1 786.7 SG2 663,7 THA 165.88 ELI 33.2 EL2 10.8 ALF ?7.38
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) .

LAUNCH DATE JUN 19 lt?l FLIGHT TIME lEO,DO AIRIVAL DATE OCT IT lITl

_[LIO¢ENTRIC CC_IC DIITANC[ 288,79Z EARTH TO NAIl

RL 152,01 LAL ".0O L0L 867.08 YL II,3ti 6AL 6,1D AZL 91.41 HCA 92,7_ 8NA 102,38 ECC °82333 INC 1,4088 VI 26.308

9P 206,24 LAP "1,41 LOP 3lt,ll VP R3,iSl GAP 11,38 AZP 29,95 TAL 34,24 TAP 127,57 lEA |47,D4 APO 231.81 it E6,313

RC 96,259 CA. "10._5 GP "3.52 2AL 41o33 ZAP 143,44 ET6 |87.66 ZAE IT4.IT ETE 308.43 ZAC 93.?? [TC 2TI,TI LV! "14,12

PLAN(TOCENTR|C CONIC

C3 19.719 VNL 4,441 DLA "88.33 RAL 312,70 RAD ES42.T VEL 11.821 PTH 6,84 VNP 4,868 DPA "EO.Sl RAP 328.55 ECC 1,$245

LNCH AZMTN LNCH TIN[ L-| TINE IRa LAT INJ LONG IRa RT ASC INJ AZMTH IRa TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.OO 12 20 22 2545.03 -9.54 S8,25 171.05 136.84 13 E 45 1543,1 8.85 $2.50

60.00 13 39 39 2332.17 -3.74 54.80 176,59 130.16 14 18 31 1332,2 12.29 36,75

70.00 15 24 20 2024.31 2.64 34,87 181.41 124.06 15 58 4 1024,3 16.16 14,93

80.00 17 41 31 1694.73 9.52 8.27 185.60 t18.43 18 8 6 594.? 20.39 344.16

88.32 20 9 O 1119.16 16.59 334.80 189.12 113.29 20 27 39 119.2 24.77 310.75

100.00 20 24 23 106g.20 9.52 327.64 185.60 118.43 20 42 12 69.2 20.39 305.53

110.00 20 23 44 1071.12 2.64 323.59 181.41 124.06 20 4t 37 71.1 16. I6 303.47

DIFFERENTIAL CCRRECTXON8 MID-COURSE EXECUTION ACCURACY

TOE -.1137 TRA -.4850 TC3 .3178 BAU .0888 $GT 779.3 SGR 675.8 SG3 389.8

ROE -.5044 RRA .1047 RC3 -.1110 FAU .11368 RRT -.0756 RRF .2709 RTF -.2341

FOE -.5462 FRA -.3099 FC3-4.9909 SSP 683 EGG 1031.6 923 -.2001 913 .2815

BDE .5175 BRA ,4962 BE3 .3367 FSP 585 861 785.6 662 668.5 THA 166.06

LAUNCH DATE JUN 19 1971 FLIGHT TIH( 122.00

HELIOCENTRIC CONIC DISTANCE 290.871

RL 152.01 LAL -.OO LOL 267.09 VL 32.288 GAL 6.13 AZL 91.38 HCA 93.98 8NA

RP 208.41 LAP -1.38 LOP 1.06 VP 23.876 SAP 11.23 AZP 89.90 TAL 35.06 TAP

RC 94.128 GL -10.16 GP -5.66 ZAL 41.12 ZAP 141.78 ET8 187,38 ZAE 175.09 ETA

PLANETOCENTRIC CONIC

ORBIT DETERMINATION ACCURACY

ST 13.0 8R 32.6 99 13.2

CRT .5137 CRS -.9308 CST -,?DOS

LEA 36.5 NSA 11.2 98A 2.9

ELI 33.4 EL2 10.9 ALF 77.00

ARRIVAL DATE OCT 19 1971

EARTH TO MARS

188.83 ECC .22034 INC 1.3841 Vl 29.306

129.04 RCA 147.03 APO 230.23 V2 26.294

294.86 ZAC 93.68 ETC 276,70 LVI -13.87

C3 19.346 VHL 4.398 OLA -28.29 RAL 312.46 RAD 6642.5 VEL 11.805 PTH 6.83 VHP 4.689 DPA -20.88 RAP 328.17 ECC 1.3184

LNCN AZHTH LNCH TINS L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

SO.OD 12 19 12 2539.42 -9.36 68.10 170.59 136.87 13 1 31 1539,4 9.03 52.3S

60.00 13 38 22 2328.80 -3.59 54.64 176.09 130.17 14 17 11 1328.8 12.43 36.58

?O.OO 15 22 52 2021.47 2.75 34.52 180.89 124.06 15 56 34 1021.5 16.25 14.39

80.00 17 39 32 1593.56 9.56 6.20 185.03 118.42 18 6 5 593.6 20.42 344.09

89.38 20 16 58 1085.66 16.69 332.40 188.57 113.17 20 35 3 85.7 24.81 308.31

IOD.O0 20 22 24 1068.04 9.56 327.57 185.03 118.42 20 40 12 68.0 20.42 305.46

110.00 20 22 19 1068.29 2.75 323.44 180.89 124.06 20 40 7 68.3 16.25 303.31

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION ACCURACY (_81T DETERN1NATION ACCURACY

TDE -.!188 TRA -.4854 TC3 .2940 8AU .0828 SGT 778.8 SGR 680.0 9G3 413.8 8T 13.3 8R 32.8 88 13.T

ROE -.50|? RRA .1060 RC3 -.1267 FAU .11951 RRT -.0681RRF .2875 RTF -.1989 CRT .5656 CR8 -.9491CIT -.7144

FD£ -.3724 FRA -.338S FC3-3.3481D8P 656 868 1033.9 R23 -,6296 R13 .2493 L|A 36,9 N6A 11.3 89A 2.6

BOA .8186 BRA .4941BC3 .3202 FSP 628 SGI 784.3 302 673.7 THA 166.?1 ELI 33.8 EL2 II.O ALF 79.50

LAUNCH DATE JUN 19 1971 FLIGHT TIME 124.00 ARRIVAL DATE OCT El 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.DO

RP 208.59 LAP -1.35

RC 98.027 GL -10,05

PLANETOCENTRIC CONIC

C3 18.995 VHL 4.353

LNCH AZMTH LNCH TIME

30.00 12 16 3

90.00 13 37 6

70.00 13 El 22

80.00 IT 37 19

9O.OD 20 T 7

SOO.OO 20 20 I!

IlO.O0 20 20 48

DISTANCE 294.963 EARTH TO MARS

LOL 287.09 VL 3E.ES2 GAL 6.09 AZL 91.36 HCA 95.22 ERA 188.00 [CC .21794 INC 1.3393 Vl 28.308

LOP 2.31 YP 23.804 GAP 10,93 AZP 89.88 TAL 35.25 TAP 130.47 RCA 14?.03 APO 628.97 V2 28.2?4

GP -5,84 ZAL 40.94 ZAP 140,08 (TS 187.13 ZAE 175.19 ETA 279,07 ZAC 93.58 [TC 278.61 LVI -13,40

DLA -28.23 RAL 312.25 RAD 6642.4 VEL ll.TlO PTH 6.81 VHP 4.556 DPA -E1.18 RAP 327.78 [CC 1.3168

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2538.31 -9.21 87.97 170.15 138,99 13 0 19 1336.3 9.18 32.EI

2326,03 -3.47 54,51 175.63 130.18 14 13 52 1326.0 12,35 38.45

2019.42 2.83 34,42 180.39 124.05 15 55 I 1019.4 18.33 14.27

1593.68 9.55 6.21 184.49 !18.42 18 3 33 593,7 20.41 344.10

!110.52 15.58 333.70 187.51 113,92 20 25 37 110,5 24.09 309.92

1068.1S 9.53 327.58 184.49 118.42 20 37 58 68,2 20.41 309.4?

1084,24 2.83 323.33 180.39 124.05 20 38 34 96,2 16.33 303.19

DIFFERENTIAL CORRECTIONS

TD[ -.1144 TRA -.4783 TC3 .2827 BAU .OBOT

ROE -.499? RRA .D98? RC3 -.1441 FAU ,12813

FOE ".8099 FRA ",3797 FC3"5.7484 BSP 542

8DE .5128 ERA .4884 8C3 .3177 FSP 659

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 769.9 8Cdq 684.9 SG3 441.E 4T 13.1 |R 32.9 88 16.4

RRT -.OTTO RRF .3077 RTF -,:aO5 CRT ,SIR2 CR8 -.9474 ElY °.7147

SGB 1030.5 923 -.2445 913 .2454 LIA 37,3 HSA 11.3 |8A 2.4

3GI 778.7 302 677.3 THA 164.39 ELI 33.7 EL2 10.1 ALF 78.94

LAUNCH DATE JUN 19 1971 PLIGHT TIME 128,00 ARRIVAL DATE OCT 23 1971

NELIOCENTRIC CONIC

RL 15E.01 LAL ".DO

RP 208.78 LAP "1.33

RC 97.933 SL "i.gJ

PLANETOCENTRIC CONIC

C3 18.664 VHL 4.320

LNCH AZNTH LNCH TIME

SO.DO 12 ID 58

SO.DO 13 35 31

70.00 15 19 49

GO,DO 17 34 36

90.00 19 38 24

100.00 20 17 46

110.00 20 19 13

DISTANCE 299.071 EARTH TO MARl

LOL 267.09 VL 32.218 6AL 6.06 AZL 91,3] HCA 96.47 5HA 18T.43 ECC ,21§54 INC 1,3344 Vl 29.308

LOP 3,58 VP 23,736 GAP 10.82 AZP 89,95 TAL 35,41 TAP 131,88 RCA 147,03 APO 127.83 VE 28.214

GP -8.01 ZAL 40,78 ZAP 138.38 (TI 186,90 2AE 174.93 [T[ 283,10 ZAC 93.48 [TC E78,§1 LVI -13,32

DLA -28.17 RAL 312,0T RAD 6642.2 V(L 11.TT9 PTH 6.80 VHP 4,43D DPA -21.51 RAP 32T.36 [CC 1.30TE

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ T|NE PO CST TIM INJ 2 LAT INJ 2 LONG

2633,?D -9,08 67,86 169.76 13E,gl 12 59 12 1533.7 8,31 32,10

23E3.46 -3.37 54,41 IT5.20 130.19 14 14 33 1323.9 12.64 36.34

2018.14 2,88 34.53 17g.93 124.05 15 33 27 1018.1 19.37 14,20

Isgs.OT g.51 6,29 153.97 118.44 18 I 31 395,1 20.38 344.18

1132.33 14,95 335,D1 186,73 114.29 20 17 16 132,3 23.69 311.39

1069.54 9.51 327.63 163.97 118.44 20 35 37 69.5 20,38 303.53

1064.g6 2.88 323.27 IT9.93 124.05 20 37 0 65.0 16.37 303.12

ORBIT O[TERNINATION ACCURACY

ST 13.8 8R 33.0 68 16.T

CRT .5420 CR6 -.9469 C8T -,?388

LSA 37.6 NSA 11.5 66A 2.7

ELI 33.g EL2 !!.1 ALF 75.89

DIFFERENT IAL CCRRECTICN8

TOE -.1223 TRA -.4837 TC3 .2414 BAU .0726

RDE -.4967 RRA .0964 RE3 -.1623 FAU ,13220

FDE -.6322 FRA -.4061 FC3-6,1319 65P 550

BDE .5116 BRA .4933 BC3 ,2g09 FIP 709

HID-COURSE EXECUTION ACCURACY

$GT 774,2 SGR 68g.0 SG3 466.4

RRT -.0623 RRF .3245 RTF -.2257

9GB 1036.4 R23 -*2896 R13 ,1823

9G1 778.1 $G2 684.6 THA 167.95

2022



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN IS 19TI

HELIOCENTRIC ¢_NIC

RL 192.01 LAL ".O0

RP 206.94 LAP -1.30

RC 99.910 GL -9.63

PLAMETO¢ENTII¢ CONIC

C3 18.352 VHL 4,284

LMCH AZMTM LNCH TIME

50.00 t2 19 36

60.00 13 34 38

70.00 IS 10 14

60.00 17 32 23

90.00 19 51 0

tOO.DO 20 IS 14

110.00 20 1? 40

VLIGHT TIN[ Ill.DO ARAIVAL DATE OCT IS 1i?1

LOL 297.09 VL

LOP 4.80 VP

GP -S.18 ZAL

DISTANCE 303.189 EARTH TO MARl

18.188 GAL 6.03 AZL Sl,SI HCA 97.7I |MR 188.91 ECC ,11333 INC 1.30B$ ¥1 2l.SOS

IS,ITS GAP 10.31 AZP 09.9| TAL 35.54 TAP 119.2S RCA I4T.O4 APO 221.78 VE 21.132

4D.SS ZAP 136.60 ITS 189.66 2AE IT4.31 ETE 249,03 ZAC 93.39 [TC 278.4J LVI -IS.O|

DLA -28.09 RAL 311,9| RAD IN2.1 YEL 11,763 PTH 9°79 VHP 4,311 OPA "21,04 RAP )26,9I ECC 1.$020

L-I TINE INJ LAT INJ LONG INJ fit ASC INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2531,56 -8.ST ST,7T 169.40 131.92 12 S6 I lS3t.6 9.A2 S2.0t

23Z2.23 -3.30 54.33 174,81 130.19 14 13 20 1322.2 12.71 39.29

2017.57 2,90 34.32 179.S0 |24.05 15 $1 51 IDIT.6 19.39 14.17

tilT.S? 9.43 6.43 183.48 118.46 IT 59 O 397.S 20.31 344.34

1150.48 94.44 336.10 186.04 114.58 20 10 10 150.S 23.34 312.61

1072.04 9.43 327.80 183.48 118.46 20 33 6 72.0 20.31 305.71

1064.39 2.90 323.24 179.50 |24.05 20 35 24 64.4 IS.39 303.08

DIFFERENTIAL CORRECTIONS

TOE -.1294 TRA -.4884 TC3 .1977 BAU .0697

ROE -.4938 IRA .0941 RC3 -.1809 FAU .13890

FOE -.6553 FRA -.4318 FC3-6.5339 BSP 542

BDE .5105 8RA .4974 BC3 .2679 FSP 799

NID-COURSE EXECUTION ACCURACY CNIIT DETERNINATION ACCURACY

SGT 779.0 SGR 693.2 SG3 492.9 ST 14.1SR 33.1SS IT.0

NIT *.0324 RRF ,3422 RTF -.0702 CAT .5622 CRS -.9449 CST -.7557

SOD 1042.8 R23 -,3292 R13 .1104 LSA 37.9 NSA 11.? SSA 2.7

SGl 780.5 SG2 691.5 THA 172.25 ELI 34.1 EL2 11.3 ALF 74.85

LAUNCH DATE JUN 19 1971 FLIGHT TIM( 130.00 ARRIVAL DATE OCT 2? t971

HELIOCENTRIC C(_ilC DISTANCE 307.318 EARTH TO MARS

RL 152.01LAL -.00

RP 209.14 LAP -1.27

RC 101.892 GL -9.71

PLANETOCENTRIC CONIC

C3 18.056 VHL 4.249

LNCH AZNTH LNCH TIME

50,O0 12 14 57

60.00 13 33 25

70.00 15 16 37

80.00 17 29 40

90.00 19 44 14

100.00 20 12 32

110.00 20 16 3

LOL 267.09 VL 32.160 GAL 6.00 AZL 91.28 HCA 98.95 SNA 188.44 ECC .21128 INC 1.2845 Vl 29.308

LOP 6.04 VP 23.608 GAP 10.02 AZP 89.80 TAL 35.64 TAP 134.59 RCA 147.05 APO 225.83 V2 26.209

GP -6.36 ZAL 40.55 ZAP 134.82 ET$ 186.42 ZAE 173.39 ETE 237.80 ZAC 93.2g ETC 278.30 LVI -12.72

DLA -27.99 RAL 311.79 lAD 6642.0 VEL 11.751 PTH 6.78 VHP 4.199 DPA -22.19 RAP 326.42 [CC 1.2972

L-I T]NE INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TEND PO CST TIN INJ 2 LIT INJ 2 LONG

2529.8? -8.89 67.69 169.07 136.94 12 S? 7 1529.9 9.50 51.94

2321.19 -3.26 54.27 174.45 130.19 14 12 6 1321.1 12.76 36.20

2017,68 2.90 34.33 179.10 124.05 1S 50 14 1017.7 16.39 14.17

1601.09 9.31 6.63 183.02 t16.50 IT 56 21 601.1 20.22 344.56

9167.11 13.97 337.09 185.40 114.84 20 3 41 167.1 23.02 313.72

1075.56 9.31 327.99 183.02 118.50 20 30 27 75.6 20,22 305.R3

1064.50 2.90 323.24 179.10 124.05 20 33 4? 64.5 16.39 $03.09

DIFFERENT IAL CORRECTIONS

TD[ -.1363 TRA -.4928 TC3 .1499 BAU .0604

ROE -.4908 IRA .0918 RC3 -.2005 FAU .14500

FD( -.6781 FRA -.4568 FC3-6.9522 SIP 529

BOE .5094 BRA .5013 6C3 ,2504 FIP 810

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 795.1 SGR 697.6 SG3 320.1 IT 14.6 SR 33.2 SS 17.3

RRT -.DID! RRF .3609 RTF -.Ol2I CRT .5808 CRS -.9432 CST -.7729

SG8 1050.3 R23 -.3597 R13 .0257 LSA 38.3 NSA 11.8 SSA 2.8

SGI 785.2 SG2 $97.5 THA 177.57 ELI 34.4 EL2 11.4 ALF 73.16

LAUNCH DATE JUN t9 19T1 FLIGHT TIN( 132.00 ARRIVAL DATE OCT 29 1971

H£LIOCENTIIC CC_IC DISTANCE 311,456 EARTH TO MARS

RL 152.01 LAL -.00 LOL 267.09 VL $2.139 GAL 5,96 AZL 91.26 HCA 900.19 SNA 189.02 ECC .20999 INC 1.2592 Vl 29.301

RP 209.34 LAP -1.24 LOP 7.28 VP 23.547 GAP 9,73 AZP 89.78 TAL 35.71 TAP 135.90 RCA 147.06 APO 224.9T V2 26.186

RC 103.900 GL -9.59 GP -6.94 ZAL 40.48 ZAP 133.01 ET9 186.18 ZAE 172.25 ETE 229.21 ZAC 93.19 ETC 276.16 LVI -12.40

PLANETOCENTIIC CONIC

C3 17.775 VHL 4.21l OLA -27.89 AAL 311,70 lAD 6641,8 VEL 11.739 PTH 6.77 VHP 4.091 OPA -22.55 RAP 325.90

LNCH AZNTH LNCH TIN( L-[ TIN( |NJ LAT

50.00 i2 94 I 2528.60 "S.12

$0.00 13 32 14 2320.54 -3.23

70.00 95 14 58 2018.43 2.87

80.00 17 26 51 ISOS.S4 9.17

90.00 19 37 53 9182.98 13.$I

lO0.O0 20 9 43 1080.01 9,17

ttO.O0 20 14 24 1095.25 2.87

DIFFERENT tAL CORRECTIONI

TOE -.1434 TRA -.49?| TC3 .ogil SAU .0574

ROE -.4878 IRA .0895 RC3 ".2243 FlU .ISIS4

FOE -.7019 FRA -.4899 FC3-T.SBSS |SP $1§

6DE .5064 ERA .lOSS Be3 .2419 FIP Ill

ECC 1.2925

INJ LONG INJ RT ARC IMJ AZNTM INJ TIME PO CIT TIM |NJ 2 LIT IMJ 2 LONG

67.64 168.78 136.95 12 56 10 1528.6 g,s6 51.08

54.25 974.12 130.19 14 10 SS 1320.5 12.78 36.17

34.39 178,73 124.05 IS 48 36 1011.4 16.36 14.21

6.88 182.58 118.54 17 53 36 6OS.S 20.10 344.84

338,03 1t4.82 115.08 19 57 36 183.0 22.?0 314.77

328.25 102.58 118.54 20 27 43 80.0 20.10 306.21

323.28 178.73 124.05 20 32 10 65.3 16.36 303.13

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT T93.S Ir_ 702.3 IG3 548,2 87 15.1 8R 33.8 81 17.1

RRT ,0156 IRF ,8795 ITF .{,.l§ CAT .SLIT CRI -.Sill ell *,YllO

IG8 IOS9.T R23 .3TSs R13 .O?OS LIA 38.6 NSA 12.0 IIA 2.1

SG| ?94.0 $G2 T01.9 THA 3.93 ELI 34.I EL2 I|.S ALF 72.83

LAUNCH OATE dUN IS Ig?l FLIGHT TIN£ 134.00 ARRIVAL DATE OCT SI 1911

HELIOCEMTNIC CONIC DIITAMCE 315.604 EARTH TO MARS

RL Ill. DE LAL -,00 LOL 261.09 VL 32.112 tAL S,S3 AZL 91,23 HCA 101.4] 8NA tlSoi3 ECC ,EOTi5 lie 1.2339 VI 29.301

RP 209.3S LAP °1.21 LOP 8.51 VP 23.499 9AP 9,4§ AZP 9g. TS TAL 3S,TS TAP 137,19 RCA $4T,D9 APO 224,11 V2 2R, ISR

IC SOS.DIS ft. -9.46 GP "8.T2 ZAL 40.43 ZAP 131.15 ETS 185.94 ZA[ IT0,95 ETE 229,6T ZAC 93.10 [TC

PLANETOCENTRIC CONIC

CS 17.90T VML 4,194 DLA -2T,?T RAL 3|1,63 lAD 9141,? VEL 11,T29 PTH 9.76 VNP 3,99D OPA -22.93 RAP

LNCN AZNTH LNCM TIME L-I TIME INJ LAT

SO.O0 12 13 8 2927.75 -S.78

60.00 13 31 5 2320.42 -3.22

T0.00 15 13 18 2019.60 E.82

80,00 1T 23 59 1610.93 9.00

90.00 lg 31 50 1198.38 13,06

100.00 20 6 46 1085.31 9,00

110.00 20 12 49 1066.62 2,82

DIFFERENT IAL CORRECTIONS

TO( -.1909 TRA -.5026 TC3 .0382 BAU .0579

ID( -.484? RIA .0879 RC3 -.2430 FlU .!$83T

FOE -.7236 FRA -.$137 FCS-T.8319 BSP $$1

BDE .$076 BRA .$I01 BC3 .2460 FSP 9|4

278.01 LVl *12.07

329,35 [CC 1.2||1

INJ LONG INJ RT A$C INJ AZNTM INJ TIME PO CST TIN INJ 2 LA1 IMJ 2 LONG

97.$0 |68.52 136.99 12 59 16 IS2T.T 9.S! $1.14

34,24 173.83 130,19 14 9 43 1320,4 12.TI 36.15

34.44 IT8,39 124,05 13 49 58 1019.8 16.31 14.29

?.!8 182,17 118.39 |7 30 47 610,1 19.9? 349.|T

338.94 184.28 115.31 !g 51 48 198,4 22.31 3IS.T9

328.54 182.17 118.59 20 24 53 85.3 19.97 306.$4

323.35 178.39 124.03 20 30 31 66.6 16,39 303.21

ORBIT DETERMINATION ACCURACY

ST IS.6 SI 33.2 SS IT.9

CRT ,$198 CRS -,9406 C$T -.8041

LSA 38.9 NSA 12.t 16A 2.9

EL1 34.8 EL2 11.? ALF TI,T6

NIO-COURSE EXECUTION ACCURACY

SGT $05.4 SGR 70T.1 $G3 576.8

RRT .0447 RRF .3989 RTF .1141

SOB ID71.8 R23 .3737 R13 .16g4

361 808,0 SG2 704.1 THA 9,49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) "

LAUNCH DATE JUM 19 1971

N[LIO¢[RTNIC CONIC

NL 132.01LAL *.00

RP 2Di.?S LAP -1,18

RC |07.900 &L "0,$3

PLANETOCENTNIC CONIC

¢3 17.E52 VHL 4,154

LNCH AZMTH LNCM TIME

90.00 12 12 18

60,00 13 29 58

TO,DO 13 11 37

8D.OD 17 20 58

90.00 19 68 2

100,D0 20 3 43

110,00 20 11 4

LOL tiT*OR YL

LOP 9*TS VP 23,433 GAP 9.1l kip 88,74 TAL 35,78 TAP 158o44 RCA 14T,11 APO IR3,4T V2 26,137

GP "8,91 ZAL 40,41 ZAP 1N,30 [T8 185,89 ZA[ 169.52 ETE 21?,G3 ZAC 93,DD ET¢ ETT,93 LVl -11,73

DLA -2?o$4 RAL 311,60 RAD 6641,$ V[L II.?lT PTR $,T5 VHP 3,895 Dpk "23,31 RAP 3E4,?T (CO t.il3i

L-I TIME INJ bAT INJ LONG INJ RT ASC INJ AZNTH IRa TIME PO CST TIM INJ 2 LAT INJ E LONG

2527,68 -8,76 87,58 168.29 130,96 12 54 25 1567,3 9.63 51.82

2320.76 -3.24 54.26 173.56 139,19 14 8 37 t320.6 12.T? 38,1R

6021,74 2.74 34.54 178.08 124.06 IS 45 19 1021.7 16.25 14.40

1616.89 8.80 7,52 161.79 118.65 17 47 53 616.9 19.61 345.93

1213,50 12.62 339.83 183.78 115.52 19 46 15 213,5 22.0? $18.79

1091.36 8.80 328.89 181,79 118,65 20 22 0 91.4 19.81 305.92

1068,51 8,74 323.46 178.08 124,06 20 28 52 18.6 13,25 303.52

FLIiMT TIN[ 156.00 ARRIVAL DATE NOV I 1171

DISTANCE 319,7S6 [ARTN TO NAil

_2,081 GAL S,89 AZL 91.21 HCA 102,86 IDA 16§,21 [CC ,SOl04 INC 1,2065 Vl 89,308

DIFFERENT IAL CCRRECTION8

TOE -,1585 TRA -,5081 TC3 ",0260 BAU ,0016

RD[ -o4814 RRA .0852 RC3 -.2658 FAU .16521

FD( -.7448 iRA -.5397 FC3-8,2907 9SP 520

BDE .5068 8RA .5152 8C3 .2671FSP 917

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CCNIC

RL IS2.01 LAL -.00

RP 209.99 LAP -1.15

RC 110.071 Gt. -g.19

PLANETOCENTRIC CONIC

C3 17.007 VHL 4.!24

MID-COUESE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 821,1 8GR 712.3 8G3 606.0 ST 16,1 8R 33.3 88 11.1

RRT .0769 RRF .4187 RTF .1803 CRT .8323 CRS -.9393 CST -.R182

3GB 1087.0 R23 .3591 RI3 ,2615 LSA 39.2 NSA 12.2 88A 2.9

SG1 828.0 602 704.3 THA 14.17 ELI 35.0 EL2 11.9 ALF 70,33

FLIGHT TIHE 138.00 ARRIVAL DATE NOV 4 1971

DISTANCE 323.922 EARTH TO NAR$

LQL 26?.09 VL 32.073 GAL 5.86 AZL 91.18 HCA 103.89 SNA 184.99 ECC ,20436 INC 1.1828 VI 29.308

LOP 10.98 VP 23.3?9 GAP 8.92 AZP 89.72 TAL 35.77 TAP 139.66 RCA 147.14 APO 222.83 V2 28.111

GP -7.10 ZAL 40.41 ZAP 127.41 ITS 185.44 ZAE 168.00 ETE 213.66 ZAC 92.91 [TC 27?.79 LVI -11.37

LNCHAZHTH LNCH TIME L-I TINE INJ LAT

50.00 12 11 31 2527,19 -8.75

60.00 13 28 49 2321.54 -3.27

70.00 15 9 95 2024.25 2.65

80,00 1T 17 93 1623.64 6.58

90.00 19 20 27 1228.43 12.16

100,00 20 0 45 1098,11 8.58

110.00 20 9 22 1071,08 2,65

DIFFERENTIAL CORRECTIONS

TOE -.1667 TRA -.5142 TC3 -.0988 BAD ,06g4

ROE -.4700 RRA .0832 RC3 -.2894 FAU .17204

FDE -.7645 FRA ".5644 FC3-6.7576 BSP 548

DOE .9062 DRA .5209 BC3 ,3052 FSP 1021

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 1S2.01 LAL -.DO

RP 2t0.22 LAP -1.12

RC 112.177 GL -9.05

PLANETOCENTRIC CONIC

CS 16.772 VHL 4.095

DLA -27.50 RAL 311.59 RAD 6641.5 VEL 11.706 PTH 6.74 VHP 3.606 DPA -23.70 RAP 324.15 [CC 1.E799

INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

67.58 168.08 136.96 12 53 38 1527.2 9.63 51.82

54.29 173.32 130.19 14 7 31 1321.5 12.74 38.22

34.t7 177.80 124.06 iS 43 40 1024.2 16.16 14.55

7,00 181.43 118.71 17 44 57 623.6 19.63 345.90

340.71 183.31 115.72 lg 40 53 228.4 21.73 317.74

329.26 181.43 118.?1 20 19 3 96.1 19.83 307.34

323.59 177,80 124.06 20 27 13 71,1 16,16 303.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 841.9 SGR 717,6 903 635,4 ST 16.7 SR 33.3 88 18.3

RRT .1124 RRF .4365 RTF .2479 CRT ,6483 CR8 -.9382 CST -.0315

8GB 1106.2 R23 .3376 RI3 ,343? LSA 39.5 MSA 12.4 83A 2.9

9G1 854,5 $G2 702.5 THA 1?.51 ELI 35,2 EL2 12,0 ALF 80.43

FLIGHT TIME 140,00 ARRIVAL DATE NOV R 1971

DISTANCE 328.092 EARTH TO NARD

LOL 287.09 VL 32.056 GAL 5.82 AZL gi.t0 HCA 105.12 SNA 184.72 [CC .20320 INC 1.1559 VI 29.$08

LOP 12.21 VP 23.527 GAP 6.65 AZP 89.70 TAL 35.74 TAP 140,65 RCA 14?,18 APO 222.23 V2 26.085

GP -7.29 ZAL 40.44 ZAP 125.49 [T9 185.19 ZAE 166.39 ST( 210.47 ZAC 92.81 [TC 277.05 LVI -ll.Ol

LNCH AZNTH LN_H TIME L-I TIME INJ LAT

50,00 12 10 4S 2327,43 "R,77

40.00 13 27 44 2322.74 "3.33

70.00 15 8 13 2027.27 2.53

60.00 17 14 48 1631.02 8.34

90.00 19 15 3 1243.25 11.74

100.00 19 57 39 1105.49 8.34

tlO.O0 20 ? 39 1074.09 2.53

DIFFERENTIAL CCMRECTiON8

70[ -,1731 TRA -,|209 TC3 -,1738 IAU ,0005

ROE -.4745 RRA °0812 RC3 ".3141 FAU .17895

FOE -.7838 FRA -.5684 FC3-0,2370 8SP 597

606 .3050 ERA .5272 SC3 ,3590 FIP 1073

DLA "27,35 RAL 311,00 RAD 6641,4 VEL 11,697 PTH 6,73 VHP 3,722 DPA "24,11 RAP 323.51 ECC 1.2760

INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

87.59 167.91 136.95 12 52 54 1527.5 9.62 51.83

54.35 173.11 130.19 14 6 27 1322.7 12,69 36.28

34.83 177.54 124.07 15 42 0 1027.3 16.05 14.72

8.31 191.10 118.77 17 41 59 631.0 19.43 548.44

341.58 182.89 115.91 19 35 46 243.2 21.42 318.T3

329.88 181.10 118.77 20 16 5 105.5 19.43 30T.80

323.74 177.54 124.07 20 25 33 74.1 16.05 303.64

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 888.0 3_ 723.3 SG3 665.4 8T 17.4 3R 33.2 ll !1.5

RRT ,1501RRF *4588 RTF ._,31 CRT .8633 CR3 -.i3TI C|T -.843l

8GB 1129.9 R23 ,3152 R13 .4161 LEA 39.8 NIA 12.5 44A 3.0

8G! 887.2 302 699.7 THA 19.66 ELI 35.5 EL2 12.2 ALF 08.20

LAUNCH OAT[ JUN IS 1971 FLIGHT TIME 142.00 ARRIVAL DATE NOV 8 8971

HELIOCENTRIC CONIC DI2TANCE 332.268 EARTH TO MAR8

RL 132.01 LAL -.00 LOL 267.09 VL 32,042 GAL 5.76 AZL 9|,13 HCA 106,34 8NA 184,46 [CC ,20185 INC 1,1507 VI 29.301

RP 210.45 LAP -I,02 LOP 13.43 VP 23,2?? GAP 8.41 AZP 89,68 TAL 33.66 TAP |4Z.OE RCA 147.22 APO 221.73 V2 20.051

RC 114,307 GL -6,90 GP "?,48 ZAL 40,42 ZAP 123,56 ST6 184.93 ZA( 114.72 ITS 20T,83 ZAC 92.71 ETC 277,$0 LVl -ID,53

PLANETOCENTRIC CONIC

CS lS.S4T VHL 4,01i DLA "27,16 RAL 311.65 RAD 6641,3 VEL 11.687 PTH 6.72 VHP 3.643 DP4 -24,52 RAP 322.R4 [CC 1.2723

LNCH AZNTH LNCH TIN[ L'I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIM INJ 2 LAT 1NJ 2 LONG

SO.O0 12 ID S 252R.D? "8.60 67,62 i67.77 136.95 12 52 13 1528.1 9.59 51.80

SO.O0 13 26 40 2324.33 -3.40 54,43 172,93 130,18 14 5 24 1324.4 i2.R2 38,36

TO.00 IS 8 30 2030.01 2.40 35.01 177.31 124.00 15 40 21 1030,8 15.93 14.92

80.00 17 11 40 1638.97 8.07 8.?6 180.80 118.84 17 38 59 639.0 19.22 345,93

00.00 19 0 49 1237,gg 11.30 342.44 182,50 116.10 19 30 47 258.0 21.10 310,68

100.00 |g 54 32 1113.44 8.07 330.13 180,80 116.34 20 13 5 113.4 19.22 303.30

110.0Q 20 3 56 1077,63 2,40 323.93 177,31 124,08 20 23 54 77,6 15.93 303.84

ORRIT DET[RNINATION ACCURACY

ST 18.0 SR 33.2 58 18./

CRT .6761 CRS *.g360 CST -.8550

LSA 40,1MSA 12.6 SSA 3.0

ELI 33,7 EL2 12.3 ALF 66.66

DIFFERENT IAL CCRRECTION8 MIO-COURSE EXECUTION ACCURACY

TD[ -.1841 TRA -.9282 TC3 -.2582 BAU ,0943 SGT 900.4 $GR 729.2 605 695.1

ROE -.4707 RRA .07g5 RC3 -.3394 FAU .18576 RRT .1g00 RRF .4T87 RTF ,380g

F'DE -.7992 FRA -.608g FC3-9.7192 BSP 668 $GB 1158.7 R23 .2g29 RI3 .4602

BDE .5059 BRA .5341 BC3 .4264 FSP 1128 601 g26.5 6G2 695.8 THA 20,g0
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: JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUN 19 1971

HELIOCENTRIC CON|C

RL 152.01LAL -.00

RP 210.70 LAP -1.09

RC !16.460 GL -8,74

PLANETOCENTRIC CONIC

C3 16.329 VHL 4.041

LNCH AZMTH LNCH TIME

50.00 12 9 28

60.00 13 25 37

70.00 15 4 48

80.00 17 8 31

9O.O0 19 4 44

100.00 19 51 23

110.00 20 4 13

FLIGHT TIM( 144.00 ARRIVAL DATE NOV 10 197l

LOt. ElY.OR VL

LOP 14.85 VP

GP -7.67 ZAL

DISTANCE 338.449 EARTH TO MAR|

3R,029 GAL 3.T4 AZL 91.10 HCA 10Y.$7 INk 184.27 ECC ,|OOlt IRE 1.1043 V! E9,304

23.228 GAP 8.18 AZP 89.87 T/_ $5.39 TAP 143.1R RCA 147,ET APO 221.27 V2 21.080

40,57 ZAP 121.81 ET$ 184.8l ZA( 163.00 ST( 205,87 ZAC 92.52 (TC 2?7.34 LVI -10.2S

DLA -27.01 RAL 311.71 RAO 8841.2 VEL 11.678 PTH 6.71 VHP $,$70 DPA -E4,93 RAP 322.15 [CC 1,E987

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IMJ TIME PO CIT TIN INJ 2 LAT |NJ 2 LONG

2529.03 -8.84 17.66 !17.65 136.94 12 51 35 t528.0 9.94 51.90

2326.3? -3.49 54.53 172.T7 130.18 14 4 24 1326.4 12.54 38.49

2034.83 2.24 35.22 177.10 124.09 13 38 41 1034.8 15.79 IS,IS

1647.45 ?,80 8.23 180.52 118.91 17 33 39 647.5 10.99 34?.4S

1272.70 10.86 343.29 182,14 116,27 19 23 ST 272,7 20.76 320,03

1121.92 ?.80 330.60 180.52 118.91 20 10 S 121.9 18.99 308.A2

1081.65 2.24 324.14 177.10 124,09 20 22 14 81.6 15.79 304.05

DIFFERENTIAL C(_qRECTIOAq8

TOE -.1935 TRA -.5361 TC3 -.3496 BAU .1104

ROE -.4668 RRA .0778 RC3 -.3853 FAU .1924D

FOE -.8124 FRA -.6271 FC-10.2007 BGP 758

DOE .5053 BRA .5417 BC3 .5056 FGP 1183

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 939.6 IGR T39.2 IG3 T24.4 ST 18.8 8R 33.1 II 18.7

RRT ,2307 RRF .4985 RTF .4439 CRT .692D CRI -.9349 CST -.9654

SGB 1193.1 R23 .2724 R13 .5371 LSA 40.4 MSA 12.7 3IA 3.0

SGI 972.4 862 691.2 THA 21.48 ELI 36.0 EL2 12.5 ALF 65.47

FLIGHT TIK£ 146.08 ARRIVAL DATE NOV 12 1971

DISTANCE 340.636 EARTH TO MARS

RL 152.01 LAL -.DO

RP 210.95 LAP -1.02

RC 118.637 GL -8.58

PLANETOCENTR|C CONIC

C3 16.119 VHL 4.015

LNCN AZNTH LNCH TIME

SO.DO 12 8 49

60.00 13 24 36

70.00 IS 3 2

80.00 1T 5 22

90.00 18 59 48

100.00 19 48 14

110.00 20 2 29

LOL 267.09 VL 32.018 GAL 5.70 AZL 91.06 HCA 108.79 8HA 184.09 ECC .19973 1NC 1.0776 V1 29.308

LOP 15.87 VP 23.181 GAP 7.93 AZP 89.65 TAL 35.48 TAP 144.27 RCA 147.31 APO 220,86 V2 26.001

GP -7.86 ZAL 40.66 ZAP 119.65 ET8 184.39 ZAE 161.23 ETE 203.81 ZAC 92.52 ETC 277.18 LVI -9.88

DLA -26.82 RAL 311.81 RAD 8641.1 VEL 11.669 PTH 6.71 VHP 3.502 DPA -29.35 RAP 321.44 ECC 1.R653

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

2550.31 -8.91 67.71 167.56 136.93 12 51 0 1530.3 9.40 51.93

2328.76 -3.59 54.64 172.64 130.17 14 3 29 1328.8 12.43 31.58

2039.31 2.07 35.46 176.92 124.10 15 37 1 1059.3 15.64 15.40

1656,40 7.50 9.73 180.26 118.98 17 32 58 656.4 18.74 348.01

1287.38 10.42 344.14 181.81 116.44 19 21 15 267.4 20.42 321.58

1130.87 7.50 331.10 180.26 118.98 20 T 4 130.9 18.74 309.38

1086.13 2.07 324.37 176.92 124.10 20 20 33 86.1 15.64 304.32

DIFFERENTIAL CCRRECTION8

TOE -.1991 TRA -.5403 TC5 -.4370 BAU .1268

RDE -.4636 RRA .0754 RC3 -.3943 FAU .19984

FDE -.8414 FRA -.8614 FC-10.7331 BSP 890

BOE .5045 BRA .5435 BC3 .5888 FIP 1210

LAUNCH DATE JUN 19 1971

MID-COURSE EXECUTION AccuRACY ORBIT DETERNINATION ACCUI_ACY

8GT 974.8 SIR 743.3 803 75?.4 IT 19.2 8R 33.1 66 19.2

RRT .2691 RRF .3212 RTF .5008 CRT .7009 CR8 -.9343 CST -.9731

$G8 1225.8 R23 .2331 RI3 .5897 LSA 40.8 MSA 12.8 88A 3.1

Ill 1014.8 902 687.6 THA 22.21 EL! 38,2 EL2 12,G ALF 94.59

FLIGHT TIN( 148.08 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.00

RP 211.20 LAP -.99

RC 120.836 GL -8.42

PLAN£TOCENTR1C CONIC

C3 15.915 VHL 3.989

LNCN AZNTH LNCH TIME

50.00 12 8 18

60.00 13 23 $6

70.00 15 ! 18

80.00 I? 2 I2

90.00 18 54 S9

100.OO 19 45 4

II0.00 20 O 45

LOL 287.09 VL 12,008 GAL

LOP 17.09 VP 23.135 GAP 7,69

GP -8.OR ZAL 40.79 ZAP 1IT.67

DISTANCE 344.828 EARTH

5.65 AZL 91.05 HCA liD.DO 8NA 183.93 ECC .19879 1MC

AZP 89.64 TAL 35,35 TAP 143.35 RCA 147.37 APO

ET8 184.12 ZAE 159.42 ETE 202.21ZAC 92.42 ETC

DLA -ER.82 RAL 311.9E RA8 6341.0

L-I TIME INJ LAT INJ LONG

2531.91 -8.91 67.76

2331.53 -3.71 54,77

2044.24 1.08 35.71

1665.82 7.19 10.26

1302.11 8.97 344.99

1140.29 7.19 331.63

1091.08 1.88 324.63

TO MARl

1.0S08 V1 89.308

220.49 V2 25.972

277.01 LVI -9.46

VEL 11.660 PTH 6.T0 VHP 3.439 OPA -25.77 RAP 320.70 ECC 1.2619

INJ RT ASC INJ A2NTH INJ TIME PO ClT TIN |NJ 2 LAT INJ 2 LONG

167.49 156.92 12 50 28 1531.9 9.40 52.02

172,53 130.16 14 2 28 1331,5 12.$2 31.72

176.76 124.11 13 35 22 I044.2 15.45 15.68

180,04 119.08 17 29 38 865.8 18.49 348.59

181,52 !16.68 19 16 41 302.1 20.08 322.52

180.04 119.06 20 4 4 140.3 18.49 309.9G

176,76 124,11 20 18 38 9t.1 15.45 304.lO

DIFFERENTIAL COmRECTION3

TOE -.2123 TRA -.9524 TC$ -.5503 8AU .1473

ROE -.4555 IRA ,OT4Y RC3 -.41R$ FAU .E0362

FDE -,8845 FRA -.5598 FC-I1,1832 _lP 993

8DE .5058 ERA ,3374 8C3 .9928 FIP 1283

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SlY I033.9 SGR 748,5 3G3 703.4 IT 20.3 IR 33.0 ll 14.9

RRT .311A RRF ,$382 RTF ,_883 CRT .Y154 CRI -,l$|l CIT -,ll$Q

SGB 12Tl,l R23 .23?7 R13 ,832R LIA AO.I NIA 13,0 IRA $.1

IGI 1081,2 SG2 681,3 THA 21.64 ELl 31,5 EL2 12.8 ALF 12.55

LAUNCH OATS dUN 19 1971 FLIGHT TIN( I30.08 ARRIVAL OATS NOV 11 IIYI

NELIOCENTRIC CONIC DIITAMC[ 348.02| EARTH TO MAt1

RL 152.01 LAL -.00 LOL ElT.O8 VL 32.000 8AL 5,61 AZL 91.02 HCA III,2E IRA 183.88 ECC ,18781 INC 1.0232 VI 29.308

RP 811.41 LAP -.15 LOP 18.30 VP 23.090 GAP 7.47 AZP 89.83 TAL 38,19 TAP |46,4| RCA 147,42 APO 220.18 V2 85.542

RC 123.058 GL -9,25 GP "8.25 ZAL 40,94 ZAP 115,$9 [TS |13,84 ZA( 137,37 IT[ 200,11 ZAC 98.33 ETC 278.55 LV! -9.08

PLANETOCENTRIC CONIC

C3 15,718 VNL l,$6S DLA -26,40 RAL 312.01 RAO 8640,9 VEL 11,632 PTM 8,89 VHP 3,380 OPA "89,|8 RAP 3|8,13 [CC 1.2887

LNCM AZNTH LNCM TIME L-I TIME INJ LAT INJ LOnG INJ RT AIC INJ AZNTH INJ TIN[ PO CIT TIN IMJ 2 LAT INJ Z LONG

50.00 12 ? 44 2833.83 -g.08 87.88 18?.43 136,91 12 41 5R 1333.8 9.30 52.11

60.00 13 22 37 2334.t8 -3.85 $4,92 IT2.43 130.19 14 ! 32 1334.7 12.19 36.88

70.00 14 59 34 2049.61 1,68 35.99 176.63 124.12 15 33 43 I049.6 15.25 15,98

80.00 16 59 2 1879,98 8.86 10,81 !?g.83 119.13 17 28 50 8TS,? 18.21 $49.19

go.o0 19 $0 18 1316.86 g.52 345.84 181,25 116.70 19 12 14 316.g 19,73 323.46

!00.00 19 41 54 1130.13 $.88 332.18 179,83 119.13 20 1 4 130.1 18.21 310.56

110.D0 19 59 0 1096.43 I.G8 324.91 IT6,63 124.12 20 17 17 98.4 15.28 $04.90

DIFFERENTIAL CCRRECTICN,5 MID'COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.2233 TRA -.$624 TCI -.6644 8AU .I083 $GT 1097,8 8GR T54.8 IG3 81D.6 JT 21.1 GR 32,8 65 18.7

RDE -.453? RRA .0736 RC3 -.4472 FAU .21181 RRT .3907 RRF ,3506 RTF ,6032 CRT .7282 CR8 -.9316 CIT -.8901

FOE -.6362 FRA -.6000 FC-11.lSS3 BIP 1123 808 1332.2 R23 *2233 R!3 ,6720 LIA 41.2 N8A 13.1 9SA 3.1

BDE .5057 lIRA .56?2 BC3 ,80D9 FIP 1340 $G! 1148.D IG2 673.9 THA 21.23 ELI 36,9 EL2 12.9 ALF 61.02

2023



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) :

LAUNCH DATE JUN 19 19TI

HELIOCENTRIC ¢GN|C

RL 152,91LAL ",DO

RP 211.73 LAP *,J2

R¢ 129.302 GL -i.OT

PLAMETOCENTRIC CONIC

C3 15.526 VHL 3.940

LNCH AZMTH LNCH TIME

SO,DO 12 T 15

60.00 13 21 39

TO.D0 14 S? 49

80.00 16 55 53

90,00 16 45 43

100.00 19 38 44

110.00 19 S? 15

PLIGHT TIME tS2.OO ARRIVAL DATE NOV 16 ilYl

DIITAME[ $93.218

L04. 2D7.09 UL 31.RB4 GAL S.S6 AZL Sl.0O MCk 136.43 8NA

LOP 19.52 VP 63,046 GAP T,25 AZP 89.62 TAL 3S,02 TAP

GP -8.45 ZAL 41.11 ZAP 113.?0 ET3 183.55 ZA[ 13§,?0 [TE

DLA -26.18 RAL 312.23 RAD 6640.8

L'I TIME IHJ LAT INJ LOHG

2536.06 -9.19 67.66

2338.16 -4.00 95.09

2055.40 1.46 36.30

1661.86 6.S3 11.38

1331.6T 9.06 346.69

1130,36 6.53 532.74

1102.22 1.46 325.21

EARTH TO NAN8

133,DR [CC .10711 IHC .6654 Vt 29,306

147.44 RCA 147,48 APO tte.OO V2 2i. Ott
199,57 2AC 02.23 ETC 2?6.67 LVl -R.64

VEL ![.644 PTH I.D8 VHP 3,32T DPA -26.62 RAP 519.19 ECC 1.tS99

INJ RT ARC [NJ AZMTM INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

IOT,43 136.89 12 49 31 1536,1 6.1g 52.20

172.39 130.14 14 O 3T 1338.2 12.03 3?.DR

176.52 124.t3 I$ 32 5 1055.4 15.07 14,31

179.65 119.20 17 23 59 665.9 17.93 349.62

181.02 116.90 19 7 54 331.7 19.37 324.59

179.65 119.20 19 50 5 160.4 17.93 311.1A

176.52 124.I3 20 15 36 102.2 15.07 305.23

DIFFERENTIAL CORRECTIONS

TOE -.2336 TRA -.5719 TC3 ".7832 BAU .1902

ROE -.4488 RRA .0726 RC3 -.4754 FAU .21752

FOE -.8364 FRA -.6715 FC-12.1285 DSP 1271

BDE .5059 BRA .5765 DC5 .9162 FSP 1390

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CCNIC

RL 152.01 LAL -.OO LOL 267.09 VL 31.988 GAL

MID-COURSE EXECUTION ACCURACY

6GT 1164.0 SGR 761.6 SG3 837.8

RRT .3680 RRF .575I RTF .6486

8GB 1391.0 R25 .2106 R13 .7067

601 1218.9 902 670.4 THA 20.80

FLIGHT TINE 154.00

DISTANCE 35?.419

5.52 AZL 90.97 HCA 113.63 6MA

RP 212.01 LAP -.8g LOP 20.72 VP 23.004 GAP 7.04

RC 127.566 GL -7.89 GP -8.64 ZAL 41.30 ZAP 111.72

PLANETOCENTRIC CONIC

C5 15.340 VHL 3.917 DLA -25.94 RAL 312.41 RAD 6640.7

LNCH AZMTH LNCH TIRE L-i TIME INJ LAT INJ LONG

50.00 12 6 47 2538.60 -9.32 68.07

60.00 13 20 42 2342.01 -4.17 55.28

70.00 14 56 4 2061.61 1.22 36.62

80.00 16 52 43 1696.49 6.17 11,97

go.o0 18 41 14 1346.54 8.60 347.54

100.00 19 35 55 1170.90 6.17 333.53

AZP 89.61 TAL 54.82 TAP

ET8 183.25 ZAE 153.80 ETE

ORBIT DETERMINATION ACCURACY

9T 22.0 6R 32.7 68 10.6

CRT .7365 CR8 -.9304 CST -.8974

LSA 41.4 NSA 13.2 9$A 3.2

EL1 37.2 EL2 13.0 ALF 59.46

ARRIVAL DATE NOV 20 1971

EARTH TO MARS

183.D1 ECC .19639 INC .9872 VI 29.308

146.45 RCA 147.55 APO 219.66 V2 25.850

196.46 ZAC 92.13 ETC 276.50 LVI -8.23

VEL 11.636 PTH 6.67 VHP 3.277 DPA -27.04 RAP 318.42 ECC 1.2525

INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

167.44 136.87 12 49 6 1538.6 g. OT 52.31

172.35 I30.12 13 5g 44 1342.0 11.87 37.23

176.43 124.13 15 30 26 1061.6 14.86 16.66

179.50 119.27 17 21 0 696.5 17.63 350.46

180.81 117.04 19 3 41 346.5 19.00 325.33

179.50 119.27 19 55 6 171.0 17.63 311.83

110.00 19 55 30 1108.43 1.22

DIFFERENTIAL CCRRECTION8

TDE -.2440 TRA -.5820 TC3 -.9093 BAU .2132

ROE -.4437 RRA .0716 RE3 -.5040 FAU ,22316

F0E -.8339 FRA -.6741 FC-12.5943 BSP 1427

DOE .5064 6RA .5564 BC3 1.0396 F6P 1439

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.DO

RP 212.29 LAP -.83

RC 129.850 GL -7.70

PLANETOCENTRIC CONIC

C3 15.158 VHL 3.893

LNCH AZNTH LNCM TIME

50.00 52 6 22

60.00 13 19 45

?O.O0 14 34 lg

80.00 1@ 49 31

90.00 19 39 51

t00.O0 19 32 27

JIG.00 19 53 45

325.54 176.43 124.13 20 13 59 108.4 14.86 305.5Y

MID-COURSE EXECUTICN ACCURACY (_BIT DETERMINATION ACCURACY

6GT 1237,4 8GR 768.6 8G3 864.1 ST 22.6 8R 32.5 6S 19.4

RRT .4233 RRP .5931RTF .6869 CRT .7479 CR3 -.9291CST -.9032

$GB 1456.6 R23 ,1999 RI3 .7370 LSA 41.6 MSA 13,3 99A 3.2

6G1 1296.1 602 664.8 THA 20.29 ELI 37,5 EL2 13.1 ALF 57.97

FLIGHT TIME 156,00 ARRIVAL DATE NOV 22 1971

DISTANCE 361.622 EARTH TO MARS

LOL 287.09 VL 31.984 GAL 5.47 AZL g0.94 HCA 114.64 SMA I83.34 [CC ,19573 IMC .9386 vl 29.30A

LOP 21.93 VP 22.962 GAP 6.83 AZP 89.61TAL 34.60 TAP 149.44 RCA 147.61APO 219.46 V2 25.848

GP -8.63 ZAL 41.51 ZAP 109.73 ET9 182.95 ZAE 151.88 ETE 197.46 ZAC 92.03 ETC 276.32 LVI -7.61

DLA -25.6R RAL 312.62 RAD 6640.6 VEL 11.620 PTN 6.67 VHP 3.233 DPA -27.46 RAP 317.63 ECC !.2493

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2341,44 -9.46 68,19 167.46 136.85 12 48 43 1541.4 8.93 52.43

2346.21 -4.36 55.48 172.34 130.10 13 58 52 1346,2 11.69 37.4A

20_1.22 .97 36,9T 176.36 124,14 15 28 4T 1068,2 14.62 17.03

1707.43 |.01 12,57 t79.36 !!9.34 17 19 2 /O?.S 17.32 351.13

1361.31 8.14 348.3g 180.62 117.10 18 59 32 361.5 10.63 326.2?

1181.92 5.81 333.94 179.36 119.34 19 52 8 181.9 11.32 312.50

1115.04 .97 325,08 176.36 124.I4 20 12 20 115.0 14.62 305.94

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SET 1314.6 3GR T?|,O $03 809.? ST 23.7 SR 32.3 83 19.t

flRT .4565 RRF .6111 RTF .:_06 CRT .7559 CR8 -.9279 ClT -.RO79

8GB 1526.5 R23 .tgOl R13 ,7840 LIA 41.8 NIA 13,3 88A 3.2

3G! 137R.3 302 G59.2 THA 18.80 ELl 37.R EL2 13.2 ALF 39.31

DIFFERENTIAL CCRRECTION8

TOE -.2537 TRA -.5914 TC3-I.04O| RAU .2369

ROE ".4383 RRA .0707 RC3 ".5333 FAU .22857

FOE -.8313 FRA -.9751 FC-I3,034G RIP 1600

BOG .50S9 ERA .lgS8 RE3 1.1689 FSP 1482

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

FLIGHT TIME 153.00 ARRIVAL DATE NOV 24 1971

DISTANCE 363.828 EARTH TO MARS

RL 156.01 LAL -.DO LOL 267.09 VL

RP 212.5T LAP -.82 LOP 23.13 VP

MC 132.133 GL -?.SO GP "9.03 ZAL

PLANETOCENTR|C CONIC

C3 14.981 VHL 3.071

LNCH AZNTH LNCH TIME

50.00 12 3 31

60.OO 13 19 50

?O.OO 14 52 33

80.00 16 46 26

90.00 18 32 32

100.00 19 29 18

liD.D0 19 51 59

DIFFERENTIAL CORRECTIONS

TD( -.2@11TRA -.5989 TC3-I.1710 DAU .2603

ROE -.4339 RRA .0690 RC3 -.5654 FAU .23433

FD[ -.842T FRA -,6928 FC-13.5527 BGP 1799

BOG .5064 BRA .G028 DC3 1,3004 F6P 1501

31.g01 GAL S.42 AZL g0.91 HCA !16.04 SMA 183.49 [CC .19314 INC .g09s Vl 29.308

22.921 GAP 8.62 AZP 89.60 TAL 34.38 TAP 150,40 RCA 147,69 APO 21R,30 V2 23.RI3

41,74 ZAP 107,73 ET8 182,64 ZA[ 149,93 [T[ 196.35 ZAC g|,93 [TC 276.14 LVI *T,$9

OLA "25.43 RAL 312,84 RAO 6640,5 V[L 11.620 PTM 6.3| VHP 3,1R2 OPA -2?,IT RAP 316,13 (CC 1.2466

L'I TIHE INJ LAT INJ LONG ]NJ RT A$C [NJ AZHTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2544.59 -9,62 06,33 167.51 136.63 12 48 22 1544.6 9.77 32.3?

2350.?6 -4.SD 33.70 172.34 130.09 13 56 1 1350,8 11.50 37.68

20?5.22 .?D 3?.33 176.32 124.13 15 2? 8 1075,2 14,39 17,42

1T13.76 5.43 13,20 179.25 ilg.40 17 15 5 7IR.R tT.O0 $51.91

1376.5T ?,67 349.25 160.47 117.30 18 55 2R 376.6 16.25 327.21

1163,23 3.43 334.3? 179.25 119,40 19 49 11 Ig3.2 17.00 313.19

1122.04 .70 326,25 176.32 124.13 20 10 41 122.0 14.36 306.34

MID-COURSE EXECUTION ACCURACY ORD[T DETERNINATION ACCURACY

8GT 1390.g 9DR 785.4 8G3 918.1 8T 24.3 8R 32.2 SS 18.4

RRT ,4888 RRF ,6308 RTF .7513 CRT .7621 CR6 -.9271 CST -.9125

$GB 1597.4 R23 .1802 R13 .7896 LSA 42.1 MSA 13.4 88A 3.3

6G1 1457.4 SG2 654.D THA 19.31 EL1 38.1 EL2 13.3 ALF 55.19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 19 1871

HELIOCENTRIC CQN1C

RL 158,01LAL ",00

RP 813,89 LAP ".T8

RC 134.475 GL "7.30

PLANETOCENTRIC CONIC

C3 14.808 VML 3.848

LNCH AZMTM LNCM TIME

50.00 18 S 35

80.00 13 17 55

?0,00 14 50 4?

80.00 19 43 J8

90.00 16 28 19

100.00 19 2D 11

110.00 19 50 13

FLIGHT TIN( 160.00 AUlVAL DATE MOV 21 tRYl

DIITAMC[ 370.0)1 EARTM TO MAR8

L04. 18?,0t VL 31,110 GAL l.$? AZL 90.80 HCA 11f,84 IRA 103.49 ECC .10412 INC .8Y98 Vt t8.308

LC_ 84.33 VP El,lit GAP 1.48 AZP 89.00 TAL 34.10 TAP 191,33 RCA J47o?1 APO 819.IT V8 81,748

IP -8.It ZAL 43.00 ZAP 10|.78 ET8 182.33 ZAE 148.01 ETE |D$oTE ZAC 01,82 ETC 870.5? LVI -1,97

DLA -25.18 RAL 313,09 RAD 1640,4 VEL !1.813 PTH 1,63 VNP 3.15l DPA -28.Z8 RAP $11,06 ECC 1.E437

L-i TIME INJ LAT INJ LONI INJ RT ASC INJ AZMTH |NJ TIME PO CIT TIN INJ 2 LAY INJ E LONS

E548,04 "9,79 13,48 ItT,Sl 196.80 11 40 3 1841.0 8.80 St. Tt

3355.87 "4.TT $5,93 ITE.37 130.07 13 ST 11 t3lS.? El.tO 3T.03

2081.13 .42 37,T2 178.29 184.15 18 E5 30 108E.1 t4.II 17.83

1730.43 5.04 13,85 ITg,11 119.47 17 12 0 730.4 11.11 352.32

1391,79 ?.19 350.12 180.33 117.42 18 51 31 391.8 17.88 321o$1

1204.80 5.04 335.22 179.11 119.47 lg 48 16 204.g 11.16 313.88

1129.45 .42 326,63 176.29 124.15 20 9 3 129.5 14,11 309.75

DIFFERENT IAL CCRRECTIDN8 MZD-COUR3E EXECUTION ACCURACY

TOE -.2747 TRA -.6128 TC3-1.3263 BAU .2874 5GT 14gi.8 $GR 789.5 SG3 934.0

ROE -.4263 RRA .0700 RC3 -.5909 FAU .23778 RRT .5160 RRF .6436 RTF .7741

FOE -.7999 FRA -.6548 FC-13.9022 BDP 1952 3GB 1887.8 R23 .1752 RE3 .8061

6DE .5073 BRA .6168 BC3 1.4519 FSP 1573 361 1558.8 $62 647.2 THA 18.59

LAUNCH DATE JUN 19 1971 FLIGHT TIN( 162.00

HELIOCENTRIC CCNIC DISTANCE 374.243

RL 152.01LAL -.00 LOL 267.09 VL 31.979 GAL 5.32 AZL 90.85 HCA 118.43 8NA

RP 213.16 LAP -.75 LOP 25.52 VP 22.842 GAP 6.23 AZP 89.60 TAL 33.82 TAP

RC 136.814 GL -7.09 GP -9.41ZAL 42.28 ZAP |03.82 ETS 182.01ZAE 146.07 ETE

PLANETOCENTRIC CONIC

C3 14.638 VHL 3.826 DLA -24.87 RAL 313.35 RAG 6640.4 VEL 11.606 PTH 8.65 VHP

LNCH AZMTH LNCH TIME L-I TIME ]NJ LAT INJ LONI INJ RT ASC |NJ AZMTH INJ TIME

50.00 12 5 14 2551.81 -9.98 60.64 167.67 136.77 12 4? 45

60.00 13 17 0 2360.92 -5.00 56.19 172.41 130.04 13 56 21

70.00 14 49 0 2090.43 .12 30.12 176.28 124.t5 15 23 50

80.00 16 40 12 1742.43 4.64 14.51 179.09 119.53 17 9 14

90.00 18 24 9 1407.14 6.71 350.98 180.22 117.54 18 47 36

100.00 19 23 5 1216.90 4.64 335.88 179.09 119.53 19 43 20

110.00 19 48 26 1137.25 .12 327.04 176.28 124,15 20 7 24

DIFF[R£NTIAL CCRRECTION8 NIO-COURSE EXECUTION ACCURACY

TOE -.2843 TRA -.6231 TC3-1.4774 8AU .3135 $GT 1586.5 8GR 79t.4 363 955.3

RDE -.4202 RRA .0898 RC3 -.6/99 FAU .24182 RRT .5427 RRF .6593 RTF .7958

FOE -.7816 FRA -.8414 FC-14.30/3 BSP 2143 SG8 1775.2 R23 .1692 RI3 .8234

ODE .5073 BRA .6270 8C3 1.6021FSP 16/1 SG! 1655.3 862 641.1THA 18.03

LAUNCH DATE JUN 19 1971 FLIGHT TIN£ 164.00

HELIOCENTRIE CONIC DI3TANC( 578.452

ORBIT DETERNINATION ACCURACY

IT 25.5 3R 31.8 89 17.4

CRT .7703 CR8 -.9241 CIT -.9152

LSA 42.1 MSA 13.5 SSA 3.3

ELI 38.3 EL2 13,4 ALF 53.09

ARRIVAL DATE NOV 28 1971

EARTH TO MAR8

183,45 ECC .19415 [NC .8497 Vl 29.308

152.25 RCA 147.83 APO 219.06 V2 25.749

194.95 ZAC 91.72 ETC 275.79 LVI -6.56

3.122 DPA -28.68 RAP 315.28 ECC 1.2409

PO CST TIM ZNJ 8 LAT INJ 2 L(_NG

1551.8 8.41 82.89

1360.9 11.01 38.19

1090.4 13.84 18.27

742.4 16.31 353.24

407.! 17.46 329.11

216.9 16.31 314.60

137.3 13.84 307.18

CRBIT DETERMINATION ACCURACY

ST 26.3 8R 31.8 88 16.9

CRT .7759 CR8 -.9220 C8T -.9179

LSA 42.2 MSA 13.5 83A 3.4

ELI 38.8 EL2 13.5 ALF 51.54

ARRIVAL DATE NOV 30 1971

EARTH TO NAR8

RL 152.01 LAL -.OD

RP 213.48 LAP -.71

RC 139.171 GL -6.67

PLANETOCENTRIC CONIC

C3 14.473 VHL 3.804

LNCH AZMTH LNCM TIME

50.00 12 4 53

60.00 13 19 5

70.00 14 47 12

80.00 16 37 5

go.o0 18 20 3

100.00 19 19 56

110.00 19 46 39

DIFFERENT IAL CORRECTIONS

TDE -.2937 TRA -.0334 TC5-1.4348 8AU ,3403

ROt ".4139 RR4 .089T RC3 ".9490 FAU *3454|

FOE -.7591 FRA ".6241 FC-14.6805 35P 2339

9DE .5073 BRA .8374 1C3 1.7589 FIP 1848

LOL 217.09 VL 31,t79 GAL 5.26 AZL 90.82 HCA 119.62 8HA

LOP 26.71 VP 22.804 lAP 6.04 AZP 89.60 TAL 33.52 TAP

GP -9.59 ZAL 42.57 ZAP 101.87 ET$ 181.69 ZAE 144.12 ETE

183.45 [CC .19373 INC .8108 Vt 29.300

153.15 RCA 147,91 APO 218.99 VZ 25.714

194.24 ZAC gl.6! ETC 275.82 LVI -6.14

OLA "24.5? RAL 313.84 RAG 6640.3 VEL 11.599 PTH 6.64 VHP 3.093 DPA -29.08

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO CST TIN

2555.88 -10.18 68.8! 167.78 136.75 12 47 29 1555.9

2308.53 -5.25 56.46 172.48 130.02 13 55 31 1366.5

2098.02 -.19 38.55 170.30 124.15 15 22 !1 1098.0

1754.77 4.22 15.19 179.04 119.58 17 6 19 754.8

1422.85 6.22 351,86 180.14 117.64 18 43 46 422.6

1229.24 4.22 338.56 179.04 119.58 19 40 26 229.2

!145.44 -.15 327.47 176.30 124.15 20 5 44 145.4

MID-COURSE EXECUTION ACCURACY

SGT 1486.3 3GR 803.3 363 874.2

RRT ,5574 RRF .9744 RTF ,_,43

3G8 1667.9 R23 ,1841 RI3 .5303

SGI 1756.5 SG2 835.0 TMA 17.48

RAP 314.51 ECC 1.2302

IMJ 2 LAT INJ 2 LONG

8.21 33.05

10.32 38.47

13.54 18.72

15.95 353.9?

17.05 330.06

15.95 315,34

13.54 307.94

ORBIT DETERMINATION ACCURACY

8T 27.2 3R 31.2 48 14.4

CRT .T809 Cll ".ills CIl -Dill2

L3A 42.3 MSA 13*8 88A 3.4

ELI 39,I (LR 13,8 ALF 49.99

LAUNCH DATE JUN 19 1971 FLItHT TIME 161.00 ARRIVAL DATE DEC 2 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.00

RP 213.?7 LAP -.18

RC 141.545 GL -9,84

PLANETOCENTM|C CONIC

C3 14.311VHL 3.783

LNCH AZMTN LNCH TIME

50.00 12 4 34

GO.00 13 15 10

70.00 14 45 24

80.00 16 33 58

90.00 18 16 0

100.00 19 16 50

110.00 19 44 50

DIFFERENTIAL CORRECTIONS

TDE -.3023 TRA -,143T TC3-1.7977 BAU .5876

ROE -.4068 RRA .0699 RC3 -.6783 FAU .24868

FOE ".7329 FRA -.6025 FC-15.0421 08P 2542

BDE ,5070 BRA .6475 8C3 1.9214 FSP 1679

OISTANCE 382.682 EARTH TO N4R8

LOL 217.09 Vk 31.580 GAL 5.21 AZL 90.79 HCA I20.81 8HA 103.4T ECC .19337 INC .7873 Vl 29.300

LOP 27.90 VP 32,781 IAP 5,85 AZP 89,60 TAL 33,21 TAP 154.02 RCA 147.99 APO 218.94 V2 25.680

GP -g.76 ZAL 42.89 ZAP 99.93 ET3 181.36 ZAE 142.1g ETE 183.57 ZAC 91.50 ETC 2?5.44 LVl -5,?3

OLA "24,20 RAL 313.94 RAO 6640,2 VEL 11.5g2 PTH 6,83 VHP 3.087 OPA "29.46 RAP 313.74 (CC t.8355

L-I TIME [NJ LAT |NJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2568.2T -10.40 19,00 187.90 136,?0 12 47 14 1580,3 7.99 53.24

2372.50 -5,51 56,74 172.56 IEg.gg 13 54 42 1372.5 10.58 38,T6

2107,21 -.52 39.00 176.33 124.15 15 20 31 1107.2 13.24 19.20

1767.44 3,80 IS.89 179.01 119.64 17 3 25 ?67,4 15.58 354.?3

1438.33 S.73 352.75 180.07 117.74 18 39 58 438.3 18.63 351.02

1241.gl 3.80 537,26 179.01 119.64 19 37 31 241.9 15.58 316.10

1154,03 -,$2 32?.92 178.33 124.15 20 4 4 154.0 13.24 308.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1789.8 $6R 810.2 863 991,7 8T 28.0 8R 30.9 88 IS,9

RRT .5g04 RRF .6891RTF ,8303 CRT .7850 CRS ",9166 CST -.g199

8GB 1964.7 R23 .1599 R13 .8512 L3A 42.4 MSA 13.8 89A 3.5

8GI 1861.3 862 628.8 THA 16,g6 £Lt 39,4 EL2 13,8 ALF 48.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 18 IST|

HELIOCENTRIC CONIC

RL 1GROG! LAL -,00

RP 2|4.08 LAP ".i4

RC 143.956 ft. "Q.41

PLANETOCENTRIC COkIC

C3 t4.152 VHL 3.792

LNCH AZNTH LNCH TIME

50,D0 12 4 15

GO.DO 13 14 14

70.00 14 43 54

80.00 16 30 51

90.DO 18 12 O

lOO.OO 19 13 43

110.00 19 43 1

DIFFERENTIAL CORRECTIONS

TOE -.5lOG TRA ".6539 TC3-1.9655 DAU .3952

ROE -.3997 RRA .0700 RE5 -.70?6 FAU .25143

FOE -.7032 FRA -.5799 FC-15.3808 DSP 2750

BOG .5092 BRA .6574 BE5 2.0889 FOP 1707

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01LAL -.DO

RP 214.59 LAP -,60

RC 146.344 94. -i. IG

PLANETOCENTRIC CONIC

C3 13.997 VHL 3.741

LNCH AZNTH LNCH TIME

SO.DO 12 3 56

60.DO 13 13 18

TO.DO 14 41 44

80.00 16 27 44

gO.DO 18 i 2

lOO.OO 19 10 56

110.00 19 41 10

FLIGHT TIM( Ill.D0

DIITAK[ GRI.I?3

bQL 1tT.Ol VL ll.Sll ill 5,iS AZL SO.?l HCA Ill.DO IRA

LOP 89,09 VP 22.?89 GAP $.S? kZP 89.60 TAL 38.88 TAP

GP -9.9? ZAL 43.23 ZAP 98.05 ETS 181.D3 Zk[ 140.95 IT[

ARRIVAL DATE OEC 4 1971

EARTH TO MARl

tAG.SO ECC ,lOADS IHC .?lit ¥t It.SOl

154.40 RCA 148,07 APO 2|R.SZ V2 t|.945

192.95 ZAC ll,li ETC 275.R7 LVI -l,$2

DLA "23.93 RAL $14.ES RAD Sl4O,! VEL 11,585 PTfl S.S3 VHP 3.044 OPk "29,84 RAP 3tR.99 ECC I.R329

L-| TIME INJ LAT INJ LONG INJ RT ARC ZNJ AZNTH [NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

25G4.98 -|D.S3 89.21 IRB,D3 |AS,IS 12 47 D 1595,D T.75 53,44

2378.83 -5.76 5T.OS 172.66 129.93 13 33 53 1370.9 10.29 39.08

2116.19 -.87 39,47 1?6.37 124.14 13 18 51 1119,2 12,91 19.99

1780.46 3.36 16.61 tYS.OO 119.69 l? 0 31 780.5 15.t9 355.50

1454,22 5.22 353.64 180.03 t17.83 18 36 14 454.2 16.20 331.99

1254.93 3,36 337.98 179.00 119.69 19 34 51 254.9 15.19 316.07

1163.01 -.87 328.39 176.37 124.14 20 2 24 163,0 12.91 3DG.61

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SOT 1896.5 SGR 817.1 SO3 1007.6 3T 28.8 GR 30.5 99 15.3

RRT .6119 RRF .7031RTF .8443 CRT .7983 CflS -.9129 CGT ".920D

SOD 2965.0 R23 .1563 R13 .8925 LSA 42.4 NSA 13.6 RSA 3.5

8Gl 1969.0 $92 622.5 TMA 16.46 ELI 59.7 EL2 |3.G ALF 47.04

FLIGHT TIN( 170.00 ARRIVAL DATE DEC G 1971

DISTANCE 391.083 EARTH TO MARS

LQL 297.09 VL 31,984 GAL 5.10 AZL 90.72 HCA 123.18 9HA 183.54 ECC .19278 [NC ,7223 Vl 29.308

LOP 30.26 VP 22.993 GAP 5.49 AZP 89.60 TAL 32,54 TAP 155.72 RCA 148.16 APO 218.92 V2 25.609

6T_ -ID.15 ZAL 43.59 ZAP 96.17 ET$ 18D.69 2AE 138.33 ETE 192.37 ZAC 91.27 ETC 275.11 LV! -4.92

DLA -23.58 RAL 314.59 RAD 6640.0 VEL 11.578 PTH 6.62 VHP 3.02S DPA -30.21 RAP 312.29 [CC 1.2304

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH ;NJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

2570.02 -t0.88 99.43 168.21 13G.Sl 12 46 46 ISTO.O 7.50 53.95

2385.53 -6.08 57.37 172.78 129.92 13 53 4 1385,5 10.00 39.41

2125.58 -1.22 39,99 171.44 124.13 15 1? 9 t125,G 12.58 2O.RS

1793.79 2.91 17.34 179.01 119.73 16 57 3? 793.8 14.79 359.29

1470.32 4.71 354.55 180.01 117.92 18 32 32 470.5 15.76 532.97

1268.30 2.91 338.71 179.01 119.?3 19 31 44 298.3 14.79 317.GG

1172.40 "1.22 328.88 176.44 124.13 20 O 42 172.4 12.56 309.13

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.31?9 TRA -.6631 TC3-2.1370 BAU ,4232 SOT 2005°9 SGR 824,3 SO3 1022.2 AT 29.G GR 3O.l IS 14.7

ROE -.3926 RRA .0703 RE3 -.7372 FAU ,25382 RRT .R320 RRF .7171 RTF .8314 CRT .7998 ERA ".9093 C$T -.9191

FDE -.G742 FRA ".554? FC-IS.?031 BlP 29R4 SUB 2168.7 R25 .1533 RI3 .0725 LIA 42.4 MSA 13.7 |$A 5.9

BDE .5052 BRA .6669 BE3 2.26|4 FSP 1727 891 2079.3 592 S|G.3 THA 16.00 ELI 39.9 EL2 ISoT ALF 4S.GG

LAUNCH DATE JUN 19 1971 FLIGHT TIME 172.00 ARRIVAL DATE DEC O 1971

HELIOCENTRIC CONIC DISTANCE 595.294 EARTH TO MAR9

RL 152.01 LAL -.DO LOL 297,09 VL 31.98R SAL 5.04 AZL 90.89 HCA 124.35 SNA |83.90 ECC .19256 INC .6987 Vl 29.508

RP 214.?2 LAP -,57 LOP 51.44 VP 22.957 GAP 5.32 AZP 89,91 TAL 52.16 TAP 159.54 RCA 148.24 APO 218.95 V2 25,573

R¢ 146.770 GL -5.91 GP -1D,34 ZAL 45.99 ZAP 94.32 ETI 110.35 ZA[ 138o43 ETE 191.82 ZAC 91.16 ETC 274.54 LVI -4.53

PLANETOCENTRIC CONIC

C3 13.845 VNL 5.721 DLA -23.22 RAL 314.93 RAO 6640.0 VEL 11.572 PTH 6,SZ VHP 3.009 DPA "30.57 RAP 311.55 ECC 1,2271

LMCN AZNTN LI_N 7IN[ L-I T;NE |MJ LAT ]MJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

GO.DO 12 5 3T 2575.40 -11.14 A9.66 t68.39 139.59 12 49 33 1575.4 ?.23 53.88

90.00 13 12 21 2592.61 -S.39 57.71 172,9| 129.88 13 52 14 1592.6 9.70 35.?G

TO.DO 14 39 51 2135.39 "l.lO 40,4? 176.52 124.12 IS 15 29 1135.4 12.22 20.?5

IO.OO IG 24 35 1807,55 2.44 18.10 179.04 Ill,T? 19 54 44 107.5 14.37 557.10

90.00 18 4 5 1406.66 4.19 355.45 180.01 117.99 18 28 52 486.? 15.31 533.99

IOO.OO 19 ? 28 1202.02 2.44 359.47 179,04 lID,T? 19 20 50 282.0 14.37 $18.4Y

JID.DD J8 35 _7 JJI2.18 -|.GO 329.59 178.52 124.|2 19 59 9 182.2 12.22 5OS.IG

DIFFERENTIAL CORR(CTIONI MID-coURSE EXECUTION ACCURACY ORRIT O[TERMINAT|ON ACCURACY

TOE -.3Z41 TRA -.472D TC$-2.$142 RAU .4S!3 IGT 2117.3 $GR 032.4 IG5 IOSl.? ST 30.2 GR 29.7 SI 14.2

ROE ".385S RRA .0702 RC3 -.?Ell FAU ,25125 RRT .G51S RRF .731I RTF .neTS CRT .7927 CRI *.IOSZ CGT -.BII|

FOE -.647? FRA -.S3SO FC-II.0231 RIP 3112 IG8 22?5.0 225 .|SO? R13 .le2O LIA 42.4 MSA |$.1 Ilk 3.4

ROE .SOLE IRA .i?SI 9C3 2.4353 F$8 173S GUt 2191.7 592 510o0 THA 15.61 ELI 40.2 ELI 13.7 ALF 44.59

LAUNCH DATE JUM 19 1971 FLIGHT TIME 174,00 ARRIVAL OAT( DEC I0 1971

HELIOCEMTRIC CONIC DISTANCE 399.504 EARTH TO MARl

RL 152.01 LAL -.OO LOL 297.D5 VL 31.992 GAL 4.95 AZL 90.85 HCA 125,53 ANA IR3,99 [CC .|9238 INC ,854! Vl 29.308

R_ 215.04 LA8 ".53 LOP 32.12 VP 22.821 GAP 5.15 AZP 99.82 TAL $1,8| TAP IS7.34 RCA 141.53 APO 211.90 V2 25.534

RC 151,R11 GL -5.i4 GP -10.52 ZAL 44.35 ZAP 92.50 [T$ 160.00 ZAE 134,54 [T[ 191.29 ZAC 91.03 [TC 274.79 LVi -4.14

PLAMETOCENTRIC CON|C

C3 13,GGG VHL 3.701 DLA "22,95 RAL 315.29 RAD 6639.9 VEL !1.565 PTH S°ll VHP 2,995 OPk "50.92 RAP 510.89 ECC t,2254

LNCM AZNTH LMCH TIN[ L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAT |NJ 2 LONG

50.DO 12 3 18 2581.12 -11.43 99,gl 165.58 156.$1 12 49 20 IS11.1 G,g5 54.12

GO.O0 13 11 23 2400.07 -9,71 59,08 173.06 129.83 13 $1 23 1400.1 9.31 40,13

?O.O0 14 3? 17 2145.59 "|.99 41.00 179,62 |24,10 |5 15 42 1145.6 11.85 21.3D

80.00 IG 21 21 182|.65 1.9Z 19,8? 17g. D9 119.80 16 $1 45 821.6 15.95 557.92

90.00 18 0 10 1503.24 3o69 358.39 180.02 118,08 19 25 13 5D3.2 14.85 334.95

IDO,O0 19 4 15 1216.1D 1,97 340,24 1?9.D9 119.30 19 25 55 256.1 13.95 319,29

110.00 19 37 25 1192.40 "1.99 329.g2 176.62 124.10 lg S? IS I92.4 II.R5 310.22

DIPFERENT|AL CORR[CT|ON9 MID-COURSE EXECUTION ACCURACY ORSIT D[TERNIMATION ACCURACY

TDE -.32G1 TRA -.G801 TC3-2.4935 DAU .4799 RGT 2229.5 5GR 843.2 SG3 1053.8 IT 30.8 8R 29.4 8S 14.1

ROE -.3?93 RRA .O191 RC3 -,8022 FAU ,259ll RRT .G?I6 RRF ,?464 RTF .979D CRT .7944 CR$ -,9D31 CUT -.91GO

FOE -.GILD FRA -,$315 FC-16.3790 DGP 34D5 SGB 2383.G R25 .1472 R13 .8g18 LIA 42,6 NSA 13.9 SlA 3.G

HOE .5D22 DRA .6839 BE3 2,6192 FGP 1717 SG1 2305.8 592 904.1 THA IS.35 ELI 40.4 EL2 13.G ALF 43.33
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 19 |671

HELIQCENTRIC CCNIC

RL SS2.Dt LAL -.00

RP 215.37 LAP *.SO

RC 153.669 GL -5.37

PLANETOCENTRIC CONIC

C3 13.$4g VHL 3.661

LNCN AZNTH LNCH TIME

50.00 12 8 O

80.00 13 10 24

70.00 14 36 1

80.00 16 18 18

90.00 17 SS 16

100.00 19 I 10

110.00 19 35 28

FLIiRT TIN( Ill.|O iillYiL DATE DEC 12 tiTS

OilTANC[ 40|,?18 EARTH TO MAR1

LOL lI7.Dl VL IIotl? tAL 4.9E IZL iO,l| HCA 181,?0 8NA |83,f4 [¢C ,11114 Ii¢ ,lilt Vl ll.lOl

LOP 33.79 VP II.lll GAP 4.1l AlP li.13 TAL 3|.46 TAP lll.ll lea I41.4l APO 2$i.Ol

6P -|0.71ZAL 44.7T lAP 90,78 [T8 |T6.SS ZAE 136,67 ET[ llO.lO ZAC 90.91ETC 274.64

V| |I.|SI

LVI -5.T8

DLA "22.46 IAL 3IS.iT lad 6639.8 VEL lt.Si9 PTH 6.60 VNP 2.915 DPA -3|.26 RAP 310.20 ECC 1.2250

L-! TIME INJ LAT INJ LONG INJ IT ASC INJ AZMTH |MJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

258T.20 -11.73 TO.I8 1$6.60 136.45 12 46 7 1387,2 9.64 54.38

2407.94 -7.03 S8,46 173.23 129,78 13 30 32 1407.9 9.04 40.51

2156,24 -2.40 41.56 176.74 |24.08 15 I1 56 1154.2 11.46 21.89

1836.12 1.48 19.67 179,15 119,82 16 48 55 836.1 13.50 358.77

1520.15 3.12 357.34 180.06 118.12 16 21 36 520.2 14.37 335.98

1310.59 1.48 341.04 179.15 119.82 19 23 1 310.6 13.50 320.14

1203.06 -2.40 330.48 176.74 124,08 19 55 31 203.1 11.46 310.80

DIFFERENTIAL C(_qRECTION8

TDE -.3363 TRA -.6906 TC3-2.6866 BAU .3089

ROE -.3679 RRA .0731 RE3 ".6213 FAU .25726

FOE -.5383 FRA -.4372 FC-16.4397 BSP 3617

BDE .4985 BRA .6947 6C3 2.8096 FSP 1794

RID-COURSE [XECUTIOI ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2353.8 8r.,R 841.g $G3 1050,1 8T 31.6 SR 28.7 88 18.1

RRT .6826 RRF .T533 RTF .8821 CRT .?936 CRS -.8666 CRY -.9048

8GB 2499.8 R23 .1501 R$3 .8935 LSA 42.1 MSA 13.6 IRA 3.8

SG$ 2427.6 SG2 596.6 THA 14.62 ELI 40.5 EL2 13.6 ALF 41.55

LAUNCH DATE JUN 19 1971 FLIGHT TIME 178.00 ARRIVAL DATE DEC 14 1971

HELIOCENTRIC CCNIC

RL 152.01LAL -.00

RP 215.71 LAP -.46

RE 156.143 GL -5.08

PLANETOCENTtIC CONIC

C3 13.405 VHL 3.662

DISTANCE 407.920 EARTH TO MARS

LOL 267.09 VL 32.002 GAL 4.86 AZL 90.56 HCA 127.87 8HA 183.83 ECC .19213 INC .5821 Vl 29.308

LOP 34.95 VP 22.355 GAP 4.82 AZP 89.64 TAL 31.03 TAP 158.90 RCA |48.51 APO 219.15 V2 25.461

GP -10.8g ZAL 45.20 ZAP 88.96 [TS 179.30 ZAE 130.83 ETE 1g0.33 ZAC 90.78 ETC 274.49 LVi -3.38

LNCH AZNTH LNCH TIME L-I T1NE INJ LAT

50.00 12 2 40 2593.65 -12.04

60.00 13 9 23 2416.22 -7,42

TQ.OO 14 34 3 2167.32 -2.82

80.00 16 15 8 1850.99 .9T

90.00 17 52 22 1537.34 2.56

100.00 16 57 59 1325.46 .97

110.00 19 33 29 1214.14 -2.62

DIFFERENTIAL CORRECTIONS

TDE -.3403 TRA -.699! TC3"2.8780 BAU .5370

ROE -.3592 RRA .0742 RC3 -.850| FAU ,25772

FDE -.4655 FRA -.3962 FC-16.6438 BSP 384t

6DE .4948 BRA .7030 BE3 3.0009 FSP 1806

DLA -22.05 RAL 316.03 taD 6639.8 VEL 11.553 PTH 6.60 VHP 2.976 DPA -31.59 RAP 309.57 ECC 1.2206

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT ZNJ 2 LONG

70.46 169.02 136.39 12 45 54 1593.6 6.32 54.68

56.96 173.41 12g.73 13 49 39 1416.2 8.66 40.92

42.14 176.87 $24.05 15 10 10 116?.3 11.06 22.49

20.46 179.23 119.84 16 45 59 8§1.0 $3.04 359.63

358.30 160.12 116.17 18 17 59 537.3 13.68 336.99

341.85 17g.23 119.84 19 20 5 325.5 13.04 321.00

335.06 176.67 124.05 19 53 44 214.1 11.06 311.41

MID-COURSE EXECUTI(_i ACCURACY ORBIT DETEIMINATI(_i ACCURACY

3GT 2473.3 6GR 848.0 863 1056.7 IT 32.1 81 28.2 $8 11.2

RRT .6976 RRF .7649 RTF .8886 CRT .7929 ERR -,674U CIT -.693T

968 2614.6 R23 .1498 RI3 .6990 LSA 41.9 MSA 13.6 iRA 3.6

8GI 254?.4 362 590.0 THA 14.23 ELI 40.5 EL2 13.6 ALF 40.29

LAUNCH DATE JL_M 19 1971 FLIGHT TIME $80.00 ARRIVAL DATE DEC 16 1971

HELIOCENTRIC CONIC DISTANCE 412.126 EARTH TO NARS

RL 152.01LAL ".DO

RP 216.04 LAP -.42

RC 158.651 GL -4.78

PLANETOCENTRIC CONIC

C3 13.265 VHL 3.642

LNCH AZMTH LNCH TIME

50.00 12 2 20

60.00 13 I 20

70.00 14 32 2

80.00 16 11 55

90.00 17 46 28

IDO.OO 18 54 47

110.00 19 31 29

DIFFERENTIAL CORRECTIONS

TDE -.342A TRA *.?067 TC3-5.0715 6AU .566|

80E ".3501 RRA .0754 R¢3 -.8TT6 FAU .|5753

FOE ".4334 FRA -,351| FC-I6.80TR DiP 406?

6DE .4900 IRA .TIDe 6C3 3.1945 FlP 1815

LOL 267.09 VL 32.008 GAL 4.80 AZL 90.54 HCA 129.05 8NA 183.92 [CC .19206 INC .5447 Vt 29.308

LOP 36.12 VP 22.517 GAP 4.66 AZP 89.66 TAL 30.62 TAP 159.65 RCA 148.60 APO 219.25 V2 25.424

GP -11.06 ZAb 45.65 ZAP 87,26 ETS 178.94 ZAE 129.01 [TE 189.66 ZAC 90.64 ETC 274.35 LVI -3.01

DLA -21.62 RAL 316.45 RAD 6639.T VEL 11.547 PTH 6.5g VHP 2.970 DPA -31.92 RAP 308.96 ECC 1.2183

L-I TIME IMJ LAT INJ LONG INJ RT ASC |NJ AZNTH INJ T|NE PO CST TIN INJ 2 LAT INJ 2 LONG

2600.48 -12.38 70,76 169.2T 136.32 12 45 40 1600.5 5.98 54.94

2424.92 -7.79 59.28 173.61 129.67 13 48 45 1424.9 8.30 41.34

2178.88 -3.26 42.74 177.02 124.02 15 8 21 1176.9 10.85 23.11

1868.27 .46 21.32 179.33 119.85 IS 43 ! 866,3 12.57 .52

1554.87 2.00 359.28 180.19 !18.21 10 14 23 554.9 13.38 336.03

1340.74 °46 342.69 179.33 119.85 |9 |7 6 340.7 12.57 321.69

1225.67 -5.26 331.66 177.02 124.02 Ig 51 54 225.7 10.63 512.03

NIO-¢OUR3[ EXECUTION ACCURACY ORBIT DETERMIHATiON ACCURACY

8GT 2595.7 3_R 653,6 SG3 1060.7 ST 32.6 IR 27.6 ll 10.R

RflT .7115 RRF .7757 RTF ._,4E CflT .Tilt CRi -.8SSO CIT -.8818

3GB 2T30.5 R23 .15Or RI3 .6036 LIA 41.4 NSA 13.i 88A 3,9

501 2667.5 302 563.2 THA 13.85 ELI 40.5 ELI 13.6 ALF 39.10

LAUNCH DATE JUH 18 lgTI FLIGHT TIN( 182.00 ARRIVAL DATE DEC 18 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.OO LOL 267.06 VL 32.015 GAL

RP 216.39 LAP ".39 LOP 37.2? VP 22.463 GAP 4.50 AZP 89.67 TAL 30,20 TAP

RC 161.134 GL -4.46 GP -II.2T ZAL 46.12 ZAP 85.5? ET6 178.57 ZAE 12T.21 ET[

PLANETOCENTRIC CONIC

C3 13.127 VNL 3.623 OLA -21.18 RAL 316.86 RAD 6639,6 VEL $1.541 PTH 6,59 VHP

OI8TANCE 41E.331 EARTH TO NAR6

4.?4 AZL 90.51 HCA 130,19 SMA 184.03 [CC ,19203 IHC .5061 VI 2R,30i

160,3g RCA 146,69 APO 216.37 V2 65.385

|8R,45 ZAC RO.SD [TC 2T4.22 LVi -2,95

2.967 DPA -52.24 RAP 308.40 ECC 1.2160

INJ RT A3C INJ AZHTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

169.52 136.24 12 45 25 1607.7 5.62 55.26

|73,82 129.60 15 47 49 1434,1 7.90 45.79

177,18 125.98 15 6 30 1190.9 10.1g 23.78

179.45 11g.86 16 40 3 882.0 12.07 1.43

180.28 118,25 18 10 45 572.7 12.86 53g.08

179,45 119.86 19 14 g 356.5 12.07 322.79

1?7.18 123.98 19 50 3 25T.7 10.19 312.68

(_BIT OETERNINATION ACCURACY

6T 32.9 8R 27.1 $8 9.2

CRT *?666 CRS -*8323 CST -.8625

LSA 41.3 N$A 13.6 8SA 4.0

ELI 40,4 EL2 13.6 ALF 37.95

LNCM AZMTH LNCH TIN[ L-I TIN[ IHJ LAT INJ LONG

50.00 12 I 59 2607.70 -12.74 71.05

60.00 13 T IS 2434.05 -6.19 96.?3

70,00 14 2g sg 2190.86 -3.71 43.37

80.00 16 8 41 1881.88 -.06 22,19

g0,00 17 44 33 1572.T5 1.42 .24

100,00 18 51 32 1356.45 -.08 343.55

!10.00 lg 25 28 1237,68 "3,71 332.29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -.3445 TRA -.7140 TC3-3.2696 DAU .3935 $GT 2716.D 3DR 859*T 663 1064.D

HOE -.3410 IRA ,Q?G7 RC3 -.9064 FAD .25715 RRT .7249 RRF .7866 RTF .8g91

FOE -.37'96 FRA -.3064 FC-16.958T BSP 42g3 $66 2846.8 R23 .1509 R13 .90?7

BOE .4847 6RA ,7561 BC3 3.3g30 FSP 1819 861 2789.g SG2 576.6 THA 13.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 19 1971

HELIOCENTRIC CONIC

RL 752.01LAL -.00

RP 216.73 LAP ".35

RC 163.649 GL -4.13

PLANETOCENTRIC CONIC

C3 12.993 VHL 3.60S

LNCH AZHTH LNCH TIHE

50.00 12 1 34

60.00 13 6 8

70.00 14 27 52

80.00 16 5 23

90,00 17 40 36

I00.00 18 48 IS

110.00 19 2? 18

FLIGHT TIME 184.00 ARRIVAL OATE DEC lO IRfI

DIITAMC[ 4E0.538 EARTH YO HAR8

LO¢ llToOS VL 38.021 SAL 4,67 AZL $0,47 NCA 131.34 IHA t84,14 ECC .19103 IHC .4161 Vl RG.30R

LOP 36.43 VP 28.450 GAP 4°34 kZP 89.R9 TAL 29.77 TAP llt.tl RCA $48.78 APO 219.$1 V2 R$,347

GP -|1.4R ZAL 4$.Gl ZAP 83.92 ET$ 17R.20 ZA( I65.44 ETE |6R.04 ZAC 90.39 ETC 2?4°|0 LVi -R.30

DLA -20o71 RAL 31?.8R RAO G|3S.$ VEL 11.53§ PTH R.58 YHP E.985 DPA -32.85 RAP 307.86 ECC I.Ri3R

L-I TIME INJ LAT INJ LONG |HJ AT ASC INJ AZMTH INJ T|ME PO C3T TIN INJ 2 LAT INJ 2 LONG

2615.34 -15.11 71.41 169.79 |3i.|1 12 45 9 I615.3 5.24 58.S7

2443.63 -8.R1 60.20 174.04 129.53 13 48 51 1443,6 7.49 42.28

2203.35 -4.19 44.02 177.36 123.93 15 4 35 1203.4 9.73 24.44

1898.14 -.62 23.07 179.58 119.65 16 37 Z R98.1 11.56 2.35

1591.01 .84 1.30 180.39 118.27 18 7 T 591.0 12.32 340.16

13Y2.61 -.66 344.44 I79.56 119.85 19 tl 8 372.1 11.56 323.72

1250.17 °4.19 332.94 ITT.3G 123.93 19 49 9 250.2 9.73 3t3.33

DIFFERENTIAL CCIqAECTION6

TOE -.3448 TRA -.7206 TC3-3.4709 BAU .6244

ROE -.3317 IRA .0780 RC3 -.9354 FAU .25850

FOE -.3252 IRA -.2607 FE-17.0907 BSP 4521

DOE .4785 ORA .7248 BC3 3.5947 FSP 1819

LAUNCH DATE JUN 19 1971

MID-COURSE EXECUTION ACCURACY (_qBIT DETERMINATION ACCURACY

$GT 2839.2 SGR 866.2 963 1066.2 9T 33.2 SR 26.5 SS 8.9

RRT .7376 RRF .7973 RTF ,9035 CRT .7852 CAR -.7998 CST -.8348

SGB 2968.4 R23 .1522 R13 .9115 LSA 40.9 MSA 13.5 5SA 4.1

SGI 2913.2 662 570.0 THA 13.20 ELI 40.2 EL2 13.5 ALF 35.87

FLIGHT TIN£ 186.00 ARRIVAL DATE DEC 22 1971

HELIOCENTRIC CONIC

RL 152.01LAL -.00

RP 217.08 LAP -.31

RC 166.178 GL -3.79

PLANETOCENTRIC CONIC

C3 12.862 VHL 3.586

LNCH AZNTH LNCH T]H[

SO.DO 12 ! 8

60.00 13 4 57

TO.D0 t4 25 42

80.00 16 2 3

90.00 17 36 38

100.00 18 44 55

110.00 19 25 8

LOL 267.09 VL

LOP 39.58 VP

GP -71.65 ZAL

DISTANCE 424.737 EARTH TO MARS

32.029 GAL 4.61 AZL 90.43 HCA 132.50 9NA 194.27 ECC .19206 INC .4251 Vl 29.308

22.416 GAP 4.19 AZP 89.71 TAL 29.33 TAP 161,83 RCA 148.87 APO 219.66 V2 25.309

47.11 ZAP 82.32 ITS 177.83 ZAE 123.70 ETE 188.64 ZAC 90.19 ETC 273.98 LVI -1.99

DLA -20.23 HAL 317.71 HAD 6639.5 VEL 11.550 PTH 6.58 VHP 2.966 DPA -32.85 RAP 307.56 ECC 1.2117

L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2625.41 -13.51 71.77 170.08 136.07 12 44 52 1623.4 4.83 55.91

2453.72 -9.04 60.69 174.28 129.44 13 45 51 1453.7 T,05 42.74

2216.35 -4.68 44.71 177.55 123.87 15 2 38 1216.3 9.25 25.13

1914.77 -1.19 23.98 179.72 119.84 16 33 58 914.8 11.04 3.31

1609.68 .23 2.34 180.51 118.28 18 5 28 609.? 11.77 541.25

1389.24 -1,19 345.35 17g.72 119,84 19 8 4 369.2 11.04 364.67

1263.17 -4.68 333.62 177.55 123.87 19 46 11 263.2 9.25 314.05

DIFFERENT IAL CCRRECTION8

TDE -.3439 TRA -.7270 TC3-3.6744 BAU .6533

RDE -.3231 RRA .0783 RC3 -.9672 FAU .25612

FD( -.2851 FRA -.2312 FC-17.2396 69P 4746

BOE .4718 BRA .7312 BC3 3.7996 FSP 1800

LAUNCH DATE JUN 19 1g71

HELIOCENTRIC CONIC

RL 152.01LAL -.DO

RP 217.43 LAP -.26

LOL 267.09 VL 32.037 GAL

LOP 40.73 VP 22.383 GAP

MID-COURSE EXECUTZCN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 2963.1 8GR 874.9 SG3 1069.6 ST 33.4 SR 25.9 88 7.9

RRT .7510 RRF .8087 RTF .9085 CRT ,7814 CAR -.7647 C6T -.ROT1

SGB 3089.6 R23 .1526 R13 .9158 LSA 40.6 M8A 13.5 SSA 4.2

9G1 3037.8 862 563,5 THA 12.96 ELI 40.1 EL2 13.5 ALF 55.91

FLIGHT TINE 188.00 ARRIVAL DATE DEC 24 1971

DI9TANCE 429.936

4.54 AZL 90.36 HCA 133.64 8NA 184.39 £CC .19213 INC

4.04 AZP 89.74 TAL 28.88 TAP 162,52 RCA 148.97 APO

RC 168.717 GL -5.43

PLANETOCENTR|C CONIC

C3 12.735 VHL 5.569

LNCH AZHTH LNCH TIME

50.00 12 0 41

60.00 13 3 45

70.00 14 23 28

80.00 15 58 40

90.00 t7 32 38

100.00 18 41 32

EARTH TO MARS

• 3824 Vl 29.308

219.82 V2 25.269

GP -11.85 ZAL 47.64 ZIP 80.76 IT6 177.45 ZAE 121.99 ETE 180.26 ZAC g0.03 ETC 273.87 LVI -1.62

DLA -10.72 HAL 318.15 HAD 6639.4 VEL 11.524 PTH 6.57 VHP 2.960 OPA -33.15 RAP 306.91ECC 1.2099

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LIT INJ 2 LONG

2631.94 -13.93 72.15 170,38 135,97 12 44 33 1631.9 4.40 36.87

2464.29 -9.30 61.21 174.54 129.35 13 44 49 1464.3 6.59 43.28

2229.98 -3.20 45.42 177,71 123.80 15 0 38 1229.9 8.75 25.66

1931.92 "1.77 24.93 179,89 119.81 11 30 52 931.9 10.49 4.26

1628,R2 ",SR 3,40 180.$6 119,28 17 39 47 628.6 11.19 342.3|

1406.39 -1.77 341.29 1?9.69 t19.81 19 4 58 408.4 10.49 $tS.6S

334.34 177.76 123.00 19 44 I1 276.? 8,75 314.78

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3068.9 3GR 677,3 363 1083.2 3T 33.4 3R 25.1 39 9.$

NIT ,7803 flRF .9169 RTF ,_99 CAT .7737 CR9 -.9511 CST -.foR9

3G8 3Eog.1 R23 .1589 R13 .9188 LIA 39.8 N6k 13.4 6SA 4.3

361 3180.5 362 358.5 THA 12.59 ELI 39,6 EL2 13.4 ALF 34.74

110.00 19 22 54 1279.70 -5.20

DIFFERENTIAL CORRECTIONS

TDE -.3408 TRA -.7322 TC3-3.8805 RAU .ROll

ROE -,3114 RflA .0314 lC3 -.991| FAU .73346

FDE -.1935 FRA -,1300 FC-17,2526 BSP 4984

ROE .4515 GRA .?367 BC3 4.0051 FSP 1823

LAUNCH DATE JUN 19 IgTI PLIGHT TIME 190.00 ARRIVAL DATE DEC 25 t971

HELIOCENTRIC CONIC DIITANCE 433.133 EARTH TO NAIl

Rb 152,01 LAL -,OO LOL 267.09 VL 32.043 GAL 4.47 AZL 90.34 HCA 134.79 3NA 184.55 ECC .19222 INC ,3383 Vl 29.309

RP 217,?9 LAP -._4 LOP 41.97 VP R2,350 GAP 3.89 AZP 89,79 TAL 28.42 TAP 163.21 RCA 149;06 APO 220.00 V2 25,229

RC 171,268 GL -3.05 GP -12,05 ZAL 41.18 ZAP ?9.24 IT8 177,07 ZAE 120,31 IT( 187.89 ZAC 89.86 ETC 273.77 LVi "1,29

PLANETOCEflTRIC CONIC

C5 12.908 VHL 3.551 DLA "19,20 HAL 310.60 HAD R639.4 VEL 11,519 PTH 6.57 VHP 2.973 DPA "33.44 RAP 306,49 [CC t.20TJ

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ PO C8T TIN INJ 2 LAT iNJ 2 LONG

50.00 12 0 11 2640.94 -14.37 T2,35 170.69 135.86 12 44 |1 1640.9 3.95 SS.SS

60.00 15 2 26 2475.37 -9.68 61.76 |74.81 129.25 13 43 41 1475.4 6.10 43.79

Y0.00 14 21 9 2243.98 "5.?5 45,16 17?,98 123.73 14 58 33 1244.0 S,22 28.61

80,00 15 55 13 1949,59 -2,3? 25,90 180.07 116.77 16 2? 42 949,6 g.92 5,29

90.00 17 26 54 1648.44 -1,02 4,50 180,82 118,26 17 56 2 648.4 10.$0 343.50

100.00 18 39 4 1424,06 -2,3? 347.26 150,07 119.77 19 I 48 424,1 9,92 325.GS

110.00 19 20 55 1290.79 -3,73 338,08 !??.98 123.73 19 42 6 2g0.D 8.22 315.53

DIFFERENTIAL CCRRECTION8 NID'COURGE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.3353 TRA -,?569 TC3-4,0889 9AU ,7103 $GT 3217.2 SGR 693.4 663 1060.0 ST 33.3 8R 24.4 $8 S,5

ROE -.3010 IRA ,0532 RC3-1.0197 FAU .25155 RRT .7710 RRF ,8264 RTF ,9126 CRT .7661 CRS -.5117 CST -,$786

FDE -.1283 FRA -.1038 FC-|T,2T19 B9P 5216 SGB 3330.5 R23 .1594 R13 .9190 LSA 39.2 NSA 13.4 SSA 4.4

BOE .4515 9HA .7419 BC3 4.2141 FSP 1819 SGI 3284.8 $62 550,0 THA 12,33 ELI 39.1 EL2 13.4 ALF 33.TS
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 16 ISTI

MELIO([MTIIC CONIC

RL 168.01LAL -.DO

RP EI8.15 LAP -.SO

RC 175.829 GL "2.65

PLANETO¢ENTRIC CONIC

CS 12.467 VML 3.564

LNCH AZNTH LNCH TIME

SO.DO 11 56 3T

60.00 15 ! 4

?O.O0 14 18 45

80.00 IS 51 41

90.00 IT 24 2T

100.00 18 34 52

110.00 19 18 12

LOL lIT.OR VL |1,014 GAL

LOP 43.01 VP 62.318 GAP

GP -12.El ZAL 4l.l] ZAP

3.7S AZP 88.?9 TAL 2T.95 TAP 163,88 RCA 149,1l APO EEO.I8

TT.?6 [TO 176.68 ZAE ll8.iS (T[ tOT.S4 ZR¢ ee.6e [TO IT3.68

FLIGHT TIN( Ill.DO AIIIVAL DATE DEC IS II?l

DISTANCE 43T,368 EARTM TO Nits

4,41 AZL 9D.E9 HCA 139.93 IRA 184.67 [CC ,I0t34 INC .lily it tl.lOl

Vt El.ill

LVI -,iS

DLA -|8.64 RAL 3|I.OS RAO ilSi.3 VEL tI,Sl4 PTH liSl VHP 1.179 OPA "3),73 RAP )Ol,II [CC l.EOlS

L-I TIME INJ LAT INJ LONG IRa AT A$C INJ AZMTH INJ TIME PO ¢8T TIM [NJ 2 LAT IMa E LONG

2650,43 -14.83 ?2.98 t71.02 135.74 12 43 4? 1650.4 3.48 97.05

2487.00 -10,48 62.33 175009 129,14 13 42 31 |487.0 5.60 44.30

2258.6E -6.28 46.93 |?6.22 123.64 14 56 24 1256,6 T.D? E?.S9

1967.81 -2.98 66.90 180.26 119.72 ID 24 20 867.6 6.33 S.$2

1668.56 -1.06 5.02 180.99 118.24 17 52 15 668.6 9.86 844.SS

1442.28 -2,06 348.2T 180.26 119.72 18 50 $5 442.3 9.33 527.89

1305.44 -6,26 365,$5 178.22 123.64 19 39 5T 305.4 ?.67 318.31

DIFFERENTIAL CORRECTIONS

TOE -.3311 TRA -.7425 TC3-4.SDID BAU ,7394

ROE -.2919 RRA .0833 RC3-1.0556 FAU .25051

FOE -.0854 FRA -.0775 FC-IT.36?6 B8P 5450

BDE .4414 6RA .7470 DE3 4.429| FSP 1786

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3338.5 8GR 893.7 SG5 IO60.D ST 33.2 DR 25.8 88 5.1

RRT *7832 RRF .63?3 RTF .9165 CRT .7584 CR8 °.3830 C8T -.4SSE

SOB 5456.1 R23 .1607 R!3 .9226 LSA 38.7 MSA 13.3 SSA 4.5

801 3413.0 SO2 543.6 THA 12.15 ELI 38.6 EL2 13.3 ALF 32.80

LAUNCH DATE JUN 19 1971 FLIGHT TIME 194.00 ARRIVAL DATE DEC SO 1971

HELIOCENTRIC CONIC

NL 152.01LAL -.00

RP 218.51 LAP -.17

RC 176,400 GL -2.23

PLANETO¢ENTRIC CONIC

C5 12.369 VHL 3.517

LNCH AZMTH LNCH TIME

50.00 1t 59 0

60.00 12 59 38

TO.GO 14 16 17

60.00 15 48 4

90.00 17 20 15

100.00 18 30 56

110.00 19 15 43

DIFFERENTIAL CORRECTIONS

TDE -,3219 TRA -.745| TC3-4,5121 BAU .767|

ROE -,2794 RNA .0865 NCS-|.O?8? FAU .24710

FOE .0067 FRA ".0039 FC-17.2953 BSP 5673

D0£ ,4263 6RA .7501 6C3 4.6392 FSP 179T

DISTANCE 441.519 EARTH TO MARS

LCL 267.09 VL 32.063 GAL 4.34 AZL 90.25 HCA 137.07 SMA 184.82 [CC .19248 INC .2452 VI |8.300

LOP 44.15 VP 22.286 GAP 3.60 AZP 89.82 TAL 27.47 TAP |64.54 RCA 149.25 APO 220.40 V2 25.149

GP -12.48 ZAL 49.31 ZAP 76.52 ETS 176.29 ZAE 1/7.04 [T[ 187.19 ZAC 89.49 ETC 273.60 LVI ".65

DLA -18.07 RAL $19.52 RAD 6639.2 V£L 11.508 PTM 6.56 VMP 2.980 OPA -34.02 RAP 305.?? ECC 1.2058

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME F_ CST TIN IMJ 2 LAT INJ 2 LONG

2660.45 -15.32 73.45 171.56 135.62 12 43 91 1600.4 2.9T 57.4?

2499.21 -11.00 62.94 175.59 129.02 15 41 17 1499.2 5.06 44.84

2273.90 -6.86 47.74 178.47 123.54 14 54 11 12T3.9 T.lO 2R.EO

1986.64 -3.62 27.94 180.47 119.66 16 21 10 986.6 D.?2 ?.36

1689.26 -2.33 6.76 161.18 118.19 IT 48 24 089.5 9.56 345,SS

1461.11 -3.62 349.30 180,47 119.66 IS 55 IT 401.1 6,72 568.75

1520.?2 -6.06 556.66 178.47 123.54 19 37 44 320.? ?.10 317.12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMIMATI(_4 ACCURACY

SOT 3460.9 6GR 697.2 SOS 1051.1 IT 32,8 DR 22.9 85 4.7

RRT .7914 RRF .8451 RTF .SITE CRT .Y446 CRS -.0195 ¢ST -.1242

6GB 3575,3 R25 ,1658 RI3 .9229 LSA 57.8 MSA 13.3 SSA 4.6

601 3564.7 802 536.9 THA I1.ST ELI 57.D ELE 13.S ALF 31.88

LAUNCH DATE JUN 19 1971 FLIGHT TIM( 196.00 ARRIVAL DATE JAN 1 1971

HELIOCENTRIC CONIC

RL 152.01LAL -.00

RP 216.96 LAP ".|3

RC 178.981GL -1.79

PLANETOCENTRIC CONIC

C3 12.254 VHL 3.501

LNCH AZNTH LNCH TIME

50.00 11 58 20

SO.D0 12 58 ?

70.00 14 13 42

80.00 15 44 21

gO.DO 17 15 58

100.00 18 27 13

110.00 19 13 8

DIFFERENTIAL CORRECTIONS

TOE -.SIIS TRA ".7479 TC3"4,7257 BAD .7956

ROE ",2680 RRA .0866 RC3-I.IDIE FAU .64465

FOE ,0791 FRA .0506 FC-IT.28t? 8IF 5908

8D£ .4112 ERA .7531 6C3 4.8539 FSP I?Sg

DISTANCE 44S,708 EARTH TO MARS

LOL 667.09 VL 32.076 GAL 4,27 AZL 90.20 HCA 138.29 SMA |84.96 [CC .|9265 INC .1962 Vl 29.308

LOP 45.28 VP 22.254 GAP 3.46 AZP 89.85 TAL 26.99 TAP IS5.19 RCA 149.34 APO 220.61 V2 25.109

GP -12.70 ZAL 49.90 ZAP 74,93 ETS 175.88 ZAE 115.45 ETE 186,86 ZAC 89.29 ETC 276.52 LVl -.33

DLA -17,46 RAL 318.98 RAD 6639.2 VEL 1|,503 PTH 6.55 VHP 2.995 DPA -34,$1 RAP 305.47 ECC 1.2017

L-I TiME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

2671.02 -15.83 76.91 I?l.?l 155.48 12 42 51 1671.0 2.44 5?.91

2512.02 "11.53 65.58 175.70 128,88 15 56 5g 1512.0 4.50 45.98

2289.82 "7.46 48.59 178.73 123.43 14 5t 52 1289.8 6.50 28.05

2006.11 "4.27 29.01 180.69 119,58 16 IT 47 1006.1 8.08 8.47

1710.55 -3.01 7.97 181.59 II8.IS 17 44 29 710.6 8.70 34?.07

|480.58 -4.97 350.38 lBo.6g 119.58 I8 $1 55 480.6 0.08 329.84

1556.64 -7,46 357.50 176,73 123.43 19 33 23 356,8 9,50 517.96

MID-COURSE EXECUTION ACCURACY ORRi T DETERMINATION ACCURACY

SOT 3585.2 SGR 904.2 SO3 1044.2 ST 32.3 SR 22.1 88 5.0

RRT *SOOT RRF ,8540 RTF ,_,S? CRT ,T302 CRS .2181 C8I *IDOl

SOB 3697.5 R23 .ITO1 RI3 ,9242 LSA 36.9 NSA 15.3 IIA 4.8

801 3659,2 SO2 S3O,? THA 11.67 ELI 36.9 EL2 13.2 ALF $0.92

LAUNCH GATE JUN 19 19T1 FLIGHT TIME 198.00 ARRIVAL DATE JAN S tg?l

HELIOCENTRIC CCNIC

NL 152.01 LAL -,DO LQL 2D?.09 VL

NP 219.25 LAP -,09 LOP 4S.41 VP

NC 18I,STE GL -1.53 GP -IE.63 ZAL

PLANETOCEMTRIC CONIC

C3 12.143 VHL 3.485

LNCH AZMTH LNCH TIME

50.00 11 S? 34

60.00 12 56 SO

?O.OO 14 11 1

80.OO 15 40 32

90.00 17 11 $5

100.00 16 23 24

110.00 Ig lO 2T

DIFFERENTIAL CORRECTIC_48

TOE -.3000 TRA -.7508 TC304.9412 IAU .8232

ROE ",2565 RRA .Dgo5 RC3"I.ISG5 FAU .24141

FOE .1508 FRA .1005 FC-1?.2112 BSP 6133

606 .3947 DRA .7562 8C3 5,0707 FSP 17T4

DISTANCE 448.865 EARTH TO MAR8

32.062 GAL 4.20 AZL 90.14 HCA 139,33 8NA 185.14 ECC .19985 INC .146? VI 28,30i

26.292 GAP 3,32 AZP 8g.$9 TAL 26,50 TAP |65.R3 RCA 146,43 APO 220,$4 V2 ES.OSR

5D.5| ZAP T3.57 ET3 175,4? ZA[ ll3,gD ETE 186.55 ZAC 89.08 [TC 275,46 LVl -.02

DLA -IS.95 RAL 320,45 RAO 1639,1 TEL 1|.499 PTH 6,55 VHP 3,D05 DPA -34.59 RAP 505,22 ECC 1.1996

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2682.18 -16.37 ?4,42 IT2.08 135.32 12 42 l? 1682.2 I.SS 58.ST

2625.48 -12.12 64,23 1?6.02 126.75 13 38 35 1525.5 3.91 46,21

2308.42 -8.06 49.4T IT9.01 125.30 14 49 2? 1306.4 S.S8 29.92

2026.25 -4.95 30.12 180.93 11g.48 16 14 18 I026.2 ?.41 9,60

!732.49 -3,72 g.20 181,GI !18.05 17 40 28 752.5 8,02 548.3S

1500,72 -4,95 351.4g 180,g3 11g.48 18 48 24 500.? 7.41 330.9?

1353.24 -8.08 338,39 lTg,Ol 123,30 lg 33 D 353.2 5.8R 318.5A

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

8GT 3710.3 8GR 911,9 8G3 I030.? 8T 31.8 SR 21.2 $8 5.?

RRT ,8099 RRF .6626 RTF ,9201 CRT ,7127 CRS .5003 CST .3751

$GB 3890,7 R23 ,1745 R13 .8254 LEA 36.0 NSA 13.3 SSA 4.9

SGI 3?84.6 SO2 524.4 THA 11.48 ELI 55,g EL2 15.2 ALF 29,95
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN t9 ISIS

HELIOCENTRIC ¢0N1¢

HL IS2.Ol LAL ",DO

RP 219.82 LAP ".06

8C 164.1T2 k -.84

PLAN(TOCENTRIC CONIC

C3 12.03Y VHL 3.4S9

LNCH AZNTH LNCH TINS

SD.OO !1 58 44

60.00 12 54 4T

70.00 14 8 12

80.00 15 56 35

go.Do 17 7 S

ZOO.DO 16 19 27

110.00 19 7 39

FLIGHT TIN[ tOO,DO ARRIVAL DATE JAR S 19T2

LOL lIT,OR VL 52.0R2 GAL

LOP 47.34 VP 2E.|RD GAP

GP "13.18 EAL 51,13 ZAP

DIRTANCE 434.0T8

4,|3 AZL 90.09 HCA |40,45 SNA

3.|9 kIP 89,95 TAL E6,Ol TAP

11_,2i [TR 17S.05 EkE Sit.ST ST[

EARTH TO MARS

|lS,)O SEE .tRIO7 INC .O60f Vt IS,SOB

111.4i RCA |49,Sl APO 2El.Dl VE E2,021

|8D.22 2AC 88,8S ETC 2TS,4D LVI o26

DLA -16,|? RAL 320,R2 RAD DD32,1 VEL 11,494 PTH 6,54 VHP 3,017 DPA "34,88 RAP SOS.DO [CC 1.1681

L-I TIME IHJ LAT INJ LONG INJ RT ARC INJ AZNTH IRJ TINS PO CST TIN INJ 2 LAT INJ E LONG

2693.93 -|6,94 74,96 172.4R 135.15 12 41 38 |194.0 1.29 SO,ST

2539.60 "12.72 a4,96 176.36 |28.5T 13 37 6 1555.6 3,29 48,88

2323,?5 -0.72 SO,4D |79.30 |23.|5 14 46 53 1323,? 5.22 30.84

2047.11 -5.65 31.26 |81,19 119.37 16 10 43 1047.1 6.72 lO.Y8

1755,14 -4,44 10,4T 181.85 117,96 1? 36 21 755,1 7.52 549.81

1521.59 -5.65 352.65 181.19 ||9.37 |8 44 49 521.6 6.72 552.13

1370.57 -8.72 339.51 179,30 123.15 19 30 29 370.6 5.22 S19.75

DIFFERENTIAL CORRECTIONS

TOE -.2857 TRA -.752T TC3-5.1562 BAU .8506

ROE -.2445 RRA .0525 RC3-1,|692 FAU .23821

FOE .2250 FRA ,1522 FC-I7.|SS6 BSP 6364

DOE .3760 BRA .7584 BC3 5.2871 FSP 1760

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5835.8 SGR 920.0 863 1027.9 ST 51.0 8R 20.4 SS 8.8

RRT ,8185 RRF .8712 RTF ,9213 CRT .6909 CR6 .6485 C8T .5183

$GB 3942.7 R23 .IT95 RI3 .9263 LSA 54.9 HSA 13.3 89A $.0

SG1 3906,3 862 518.4 THA 11.31 ELI 34.7 EL2 13.2 ALF 28.95

LAUNCH DATE JUN 19 1971 FLIGHT TIM£ 202.00 ARRIVAL DATE JAN ? 1972

HELIOCENTRIC CONIC DISTARCE 458.257 EARTH TO MARS

RL 152,01 LAL -.DO LOL 267.09 VL 32.102 GAL 4.05 AZL 90.04 HCA |41.58 6MA 165.47 [CC ,19352 INC .0313 Vl 29. S08

RP 219.99 LAP -.02 LOP 48.66 VP 22.159 GAP 3.05 AZP 89,97 TAL 25.50 TAP |67,08 RCA 149.61 APO 221.32 V2 24.987

RC 186.781 GL -,35 GP -13.43 ZAL 51.78 ZAP 70.99 [T$ 174.62 ZAE 1|0.88 ST( 185.91 ZAC 88.62 [TC 273.55 LVI .80

PLANETOCENTRIC CONIC

C5 11.934 VHL 5.455

LNCH AZNTH LNCH TINS

50,00 11 55 49

60.00 12 52 57

70.00 14 5 16

80.00 15 32 51

90,00 17 2 29

100.00 18 15 23

110.00 19 4 42

DLA -15.48 RAL 321.40 RAD 6639.0 VEL 11.490 PTH 6.54 VHP 3.030 DPA -35.17 RAP 304.85 ECC 1.1984

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2706.39 -17.54 73.53 172,85 134.97 12 40 55 1706.4 .67 59.39

2554.45 -13,35 65.71 176.71 126.39 13 55 31 1354.S 2.64 47.59

2341.85 -9.40 51.37 179.61 122.99 14 44 18 1341.8 4.S3 31.79

2068.76 -6,37 32.46 |0|.46 119.23 16 7 D 1068.8 8.00 11.97

1778.55 "5.19 11.78 182.10 117.84 17 52 7 778,5 6,58 350.94

1543.23 -8.5? 353.85 |81.46 119.23 18 4| 6 543.2 6.00 353.33

1388.67 -9.40 340.26 179.61 122.99 19 27 51 388.7 4.55 S20.?t

DIFFERENT IAL CORRECTION8

TOE -.2695 TRA -.7540 TC3"5.3751 BAU ,5764

ROE -,2318 RRA .0947 RC3-1.2007 FAU .23480

FOE .3039 FRA .2050 FC-17.0574 D8P 6593

BDE .3548 BRA ,7599 BC3 5.5056 FSP 1744

MID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

SGT 3957.7 8DR 926.8 803 1018.4 6T 30.1 6R 19.4 85 8.2

RRT ,8268 RRF .6795 RTF ,9221 CRT .6629 CR6 .7414 CST .8082

8GB 4065,2 R23 .1650 R!3 .9270 LSA 33.8 HSA 13,4 SSA 5.2

SG1 4032.6 SG2 512.7 THA 11,16 ELI 33.3 EL2 13.1 ALF 27,95

LAUNCH DATE JUN 19 1971 FL|GHT TIME 204.00 ARRIVAL DATE JAN 9 1972

HELIOCENTRIC CONIC

RL 152.OI LAL ".OO

RP 220.3D LAP .OI

RC 189.399 GL .22

DISTANCE 462.453 EARTH TO MARS

LOL 267,09 VL 32.112 GAL S.98 AZL 89.98 HCA 142.69 8MA 185.64 ECC .19358 1NC .0185 Vt 29.308

LOP 49.78 VP 22.127 GAP 2.91 AZP 90.02 TAL 25.00 TAP 167.69 RCA 149.71 APO 221.59 V2 24.946

GP "15,69 ZAL 52,44 EAR 68.76 ET8 174.16 ZAE 109.42 ETE 185.80 ZAC 88.36 ETC 273.31 LVI .90

PLANETOCENTRIC CONIC

C3 11.839 VHL 5,440

LNCH AZMTH LNCH TIN[

50.00 I1 S4 47

80.00 12 50 59

?O.OO 14 2 II

SO.DO IS 20 12

90.00 16 S7 43

100.00 IS It 2

ll0.OO 19 I 37

DLA "14.76 RAL 321.87 RAD R639.0 VEL 11.485 PTH 6,53 VHP 3.044 DPA -55.47 RAP 304,70 ECC 1.1948

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2719.52 -18.17 76.14 173,28 154.76 12 40 T 1719,5 ,OI 59.93

2570.07 "14,01 66.50 177.08 120.18 13 53 49 1570.1 1.95 40.34

2360.77 -i0.IO 52.38 179,94 122.00 14 41 32 1360.8 3.02 32.78

2OIl.E4 -7,11 33,73 181,74 112.07 IE 3 9 IDOl,2 I.SS I$.|t

1602,2T -$,DI t3,tl 182o37 liT.TO IT t? 49 002.8 S.S2 552.51

1565,71 -?.It 355.50 I81.74 |tO.O? 18 37 15 SIS.? 5.23 334.98

1407.30 -SO.J0 341,30 179,94 122,80 IS 2S 5 407,6 3.82 321.70

DIFFERENTIAL CCRRECTIONJ

TD[ -.2489 TRA -.T543 TC3-S,$RDD JAU .SOLO

R02 -.SllS ERA .0969 RC$-t°2382 FAU .13138

FOE .3029 FRA .255_ FC-1i.9236 RAP SOEO

ODE .3314 iRA ,ISIS 6C3 5,7244 FAP 172S

MID*COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 4001.2 SGR 938.5 SG3 1002.3 ST 29°0 SR 18.4 88 9.?

RRT ,5345 RRF .SITS RTF ._20 CRT .5290 CRS .TSQO C|! .641|

SG6 4127,7 R23 ,1908 RI3 ,22?8 LSA 32,S MSA J3.S 88A 9,3

Sit 4156.S IS2 $O?.l THA 11.03 ELI 31.8 EL2 13.1 ALF 2S.91

LAUNCH DATE JUH 19 1971 FLIGHT TIME SOS.DO ARRIVAL DATE JAN 11 1978

HEL1OC2NTfllC CONIC DISTANCE 466.60l EARTH TO NARD

flL 152,01 LAL -,OO L01. 287,09 VL 32,123 GAL 3,91 AZL 89,92 HCA 143,8| SMA 185,8E ECC ,19387 INC ,0819 Vl 29.500

RP 220.74 LAP .05 LOP S0,96 VP 22.096 GAP 2.76 AZP 90.0T TAL 24.48 TAP 168.29 RCA 149.?S APO 221,84 V2 24.904

RC 192.025 6L .79 GP -15.97 ZAL 53.12 ZAP 68.57 ETS 173.72 ZA[ 108,00 ETE 155,50 ZAC 88,10 ETC 273.2T LVI 1.21

PLAN[TOCENTRIC CONIC

CS tl.745 VHL 3.42? DLA -14.00 RAL 322,33 RAD 6638.9 V[L 11.461 PTH 6,53 VHP 3.D59 DPA "35,77 RAP 304.81 [CC 1.1935

LN¢N A2NTH LNCN TIN[ L-I TINE INJ LAT INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO CRT TIM INJ E LAT INJ 2 LONG

20,00 11 55 39 2735.4! -|8.84 ?6.79 175.68 154,54 12 39 12 1?33,4 -.89 80.51

90.00 12 46 53 2585.$0 -|4.70 67.34 17To46 127.96 13 32 0 1586.5 1.23 49,13

70.00 13 58 59 2380.S? -10.82 53.45 180.28 122.59 14 38 57 1580.6 3,08 35.92

90.00 15 23 54 2114.92 -T,S6 S§,04 182.05 118,89 15 59 9 1114.6 4.47 14.50

90,00 16 $2 47 1827.8g "6,75 14.57 182.86 !17.53 17 25 IS 827.9 5.02 353.72

100.00 18 D 46 1589.D9 -7,86 536,4| 152,05 116,89 |8 33 15 589,1 4,47 535.67

110.00 18 50 22 1427,38 -10,82 342,ST |80.28 122.59 19 22 ID 427.4 3.06 322.74

DIFFERENTIAL CORRECTION8 MID'COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

TO( -.2271 TRA -.TS52 TC3-5.8072 DAU .933| 8GT 4204.6 SGR 949.3 SG3 99?.4 8T 2?.9 9R 1T.4 98 11.$

HD[ -.2087 RRA .0992 RC3-1.2666 FAU .22778 RRT .842? RRF .6956 RTF .9234 CRT .5848 CR8 .82?5 COT .6538

FD[ ,4597 FRA .305_ FC-16.7885 BGP 7043 $GB 4310.4 R23 ,1972 R13 ,9281 LSA 51.4 MRA 13.9 8SA 5,3

BDE .3064 BRA .7617 BC3 5,9457 FSP 1705 861 4281.1 $62 502.0 THA 10.92 ELI 30.2 EL2 13,1 ALF 25.12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN IR 1971

HELIOCENTRIC CONIC

RL 152.01LAL ".00

RP 221.19 LAP .DI

8C 194.859 6L 1.41

PLANET(XENTRIC CONIC

C3 11.655 VNL ).414

LNCH AZNTH LNCH TIRE

5D.DO 11 52 23

8D.DD 12 46 )8

70.00 13 95 31

8O.OD 15 19 19

90.00 16 47 40

1DO.DO 18 2 11

110.00 18 54 57

FLIGHT Till[ EOt.O0 ARRIVAL OAT[ JAM 1! 19Yt

OIITANC[ A?O,??S EARTH TO MARl

L¢_ liT.OR VL 3l.!|4 6AL |.93 AZL 16.ll HCA 144o|t IHA tll,OO [CO .|0418 IHC .|4el VI 21.lDl

LOP 32.00 VP R2.OlS GAP t.6S kIP IO.IE TAL 63,R6 TAP IIl,ll RCA 149.88 APO E22,|| Vt 24.819

GP -14.87 ZAL 53,8| lAP 67,42 [78 173,25 ZAE 101,10 [TE |95.01 lie 87,81 [TC 273,24 LVI |.9)

DLA -15.20 RAL S22.82 RAO 6638.9 TEL 11.478 PTH 6,53 VHP 3.079 OPA "31,06 RAP 804.5? lEE 1.1118

L-I TIN[ INJ LAT INJ LONG IMJ RT ASC INJ AZMTH INJ TIN[ PO CBT TIM INJ 2 LAT IMJ E LONG

2748.09 "19.53 T7.49 174.12 134.21 12 38 11 1748.1 -1.45 11.15

2603.81 "13,42 66.23 177.86 127.71 13 30 2 1603.8 .47 49.95

2401.31 "11,58 54.58 180.63 122.36 14 35 12 1401.3 2.27 34.90

2138.97 -8.68 36.40 182.37 118.68 19 54 58 1139.0 S.6S 19.85

1853.98 -7.57 16,05 182.97 117.33 17 18 34 854.0 4.19 355.19

1613.45 -8.98 357.7? 182.37 118.68 18 29 5 613.4 3.65 3)7.22

1448.13 -11.58 343.50 180.63 |22,36 19 19 5 448.1 2.27 323.8l

DIFFERENTIAL CORRECTION8

TDE -.2017 TRA -.7546 TC3-6.0216 BAU .9600

RDE -.1919 RRA .1016 RC3-1.3009 FAU .22391

FDE .5403 FRA .3550 FC-16.6318 BSP 7274

BDE .2784 BRA .7614 6C3 6.1607 FSP 16t5

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.DO

RP 221.50 LAP .12

RC 197.299 GL 2.05

PLANETOCENTRIC CONIC

C3 11.573 VHL 3.402

LNCH AZNTH LNCH TIME

50.DD 11 SO 58

60.00 12 44 12

70.00 13 51 53

80.D0 15 14 32

90.00 16 42 20

1OO.O0 17 57 24

110.00 18 51 20

MID-COURSE EXECUTION ACCURACY (_817 DETERMINATION ACCURACY

SGT 4325.8 8GR 960,9 963 985.? ST 2G.i IR 16.4 88 18.1

RRT .8500 RRF .9033 RTF .9238 CRT .5279 CRI .8467 CIT .6427

6GB 4431.2 R23 .2040 RI3 .9284 LSA 30.1 MSA 14.4 88A 5.3

6G1 4403.2 SG2 497.2 THA 10.83 ELI 28.3 EL2 13.0 ALF 23.19

FLIGHT TIHE 210.00 ARRIVAL DATE JAN 15 1972

DISTANCE 474.940 EARTH TO MARS

LOL 267.09 VL 32.143 GAL 3.76 AZL 89.78 HCA 146.02 IHA 186.19 ECC .19451 INC .2170 Vl 29.308

LOP 53.11 VP 22.035 GAP 2.S2 AZP 90.18 TAL 23.44 TAP 169.47 RCA 149.97 APO 222.40 V2 24,821

GP -14.58 ZAL 34.53 ZAP 66.32 [T9 172.77 ZA[ 105.23 [T[ 184,72 ZAC 87.50 ETC 273,23 LVI 1.84

DLA -12.37 RAL 323.29 RAO 66)8.8 VEL 11.474 PTH 6.52 VHP 3.091 SPA "36.40 RAP 104.57 ECC 1.1905

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH ]NJ TIN[ PO CST TIN INJ 2 LAT INJ E LCA¢G

2763.64 -20.27 78.23 174.57 134.01 12 37 2 1763.6 -2.21 61.78

2622.06 -16.18 69.18 178.28 127.43 13 27 54 1622.1 ".34 90.62

2423.07 -12.37 33.77 181.01 122.09 14 32 17 1423.1 1.44 86.04

2164.38 -9.51 37.84 162.71 118.44 15 50 36 1164.4 2.79 17.25

1881.12 -8.41 17,60 183.29 117.10 17 13 41 881.1 3.32 356.?1

1638.85 -9.51 359.20 182.71 118.44 18 24 43 6)8.9 E.79 13l,II

146g.09 -12.37 344.69 161.01 122.09 19 15 50 469.9 1.44 324.66

D|FFERENT IAL CORRECTIONS

YD[ -.1736 TRA -.7991 TC3-6.2386 BAU .987Z

ROE -.1776 RRA .1037 RC3"1.3370 FAU .22006

FDE .6206 FRA .3962 FC-16.413| lIP 7500

BDE .2483 BmA .7122 BCl 6.3602 FSP 1664

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -,DO

RP 221.88 LAP .16

RC 199.945 GL 2.?4

PLANETOCENTR1C CONIC

C3 11.497 VHL 3.391

LNCH AZMTH LNCH TIN(

SO.DO 11 49 24

DO.D0 12 41 35

70.00 15 48 3

DO.DO 15 9 31

90.00 18 36 49

lO0.O0 17 52 23

I]O.00 II 47 )0

LOL 247.06 VL 32.156 GAL

LOP 54.21 VP 22.004 GAP

GP -14.91 ZAL 55.26 ZAP

HID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

6GT 4449.5 9GR 974.1 963 g?3.e IT 25.2 6R 13.3 88 14.9

RRT .8573 RRF .9108 RTF ,9242 CRT .4548 CRI .0580 CiT .6094

9GB 4554.9 R23 .2110 RI3 .9287 LSA 28.9 MSA 15.1 ISA 5.3

IG] 4528.2 $62 492.? THA 10.76 EL| 26.5 EL2 IE.9 ALF 20.48

FLIGHT TI_ 212.00 ARRIVAL DATE JAN 17 197E

DISTANCE 479.101 EARTH TO MAR8

3.68 AZL 89.71 HCA 147.13 SMA 186,37 ECC .19486 INC .2888 Vl 29.308

2.39 AZP 90.24 TAL 22.92 TAP 170,04 RCA 150.06 APO 222,69 V2 24.780

65.25 (TS 172.27 ZAE 103,09 ETE 184.43 ZAC 87.18 ETC 273.21 LVI t.l?

DLA -11.49 RAL 323,73 RAD 6638.8 VEL 11.471

L-1 TIME INJ LAT INJ LONG INJ RT ASC

2780.12 -21.05 79,03 175.05

2641.32 -11.98 70,19 178,71

2445.93 -13,19 57.03 |81.40

2190.94 -|0.37 39.34 163.06

1909.42 -9.29 Ii,21 183.63

1665.41 -10.87 ,71 183.06

1492.75 -15.19 545.95 181.40

PTH 6.52 VHP 3.111 DPA -36.73 RAP SO4.10 [CC 1.1892

INJ AZNTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ 2 LONG

133.71 12 35 44 1790.1 -3.04 62.47

127.12 13 25 37 1641.3 "1.19 51,74

121.79 14 28 49 1445.9 .57 31.23

118.11 15 46 2 1190.9 1.90 10,?1

116.83 17 I 36 909,4 2.41 359.29

118.16 IA 20 9 $65.4 !.90 )40.07

121.7t 19 12 22 492.7 .57 326.15

DIFFERENTIkL CCRRECTiONI HID-COURSE EXECUTION ACCURACY

TDE -.1417 TRA -.7545 TC3-4.4306 IAU 1.0137 $GT 4570,1 5GR 988.0 563 980.A

ROE ",1S25 RRA .1061 RC3-I.3792 FAU .2139l RRT .8141RRF ,9119 RTF ._642

rOE ,?042 FR4 .4431 FC-|l.2106 61P ?Y21 9GS 4675.I R23 ,2196 RI3 .9289

IOE ,215l ERA ,7619 R¢3 6.5951FSP 1642 8GI 4150,0 SG2 400.7 TflA tO.TO

LAUNCH DATE JUN 19 1971 FLIGHT TINE 214.00

HELIOCENTRIC CONIC OIITANCE 483.256

RL 152.01LAL -.00 L04. 21?.DI VL 32.117 GAL 3.60 AZL 89.63 HCA I48.23 INk

RP 222.27 LAP .19 LOP 55.31 VP 21.9?4 GAP 2.26 AZP 90.31 TAL 22.39 TAP

RC 202.596 6L 3.4? GP -IS.El ZAL 56.01ZAP 64.23 ET6 171.76 ZA[ 102.54 [TE

PLANETOCENTRIC CONIC

C) 11,420 VHL 3.181DLA "10.51 RAL 324.21RAO ll30.8 VEL 11.468 PTH 6.52 VHP

LMCH AZNTH LNCH TIME L-I TINE INJ LAT

50.00 11 47 40 2797.60 -21.87

80.00 12 31 46 2611.68 -17,81

70.00 13 48 $6 2469.98 -14.05

8D.00 15 4 14 2218.74 -11.29

gO.O0 16 3Q 5? 1938,98 -10,19

IDO.DD 17 4? 6 1693.21 -!1.23

110.00 18 4) 26 I016.79 -14.06

DIFFERENTIAL CORRECTION8

TDE -.1069 TRA -.?542 TC3-6,6603 6AU 1.0402

RD£ -.1470 RRA .1013 RC3-1.411D FAU ,21179

FOE .7883 FRA .483? FC-16.0433 BRP 7946

BDE .1819 BRA ,7619 BC3 6.8081 FIP 1615

ORIlT D[TEAMINATION ACCURACY

87 23,1 SA 14.1 II I1.1

CRY ,$381 CR8 ,llll (IT .1151

LIA 2FoT M$A 11,1 884 3,1

ELI 24,S EL2 12,T ALF 1t,92

JRRlVAL OATE JAN 19 IR72

EAqTN TO MARS

181.5Y ECC .19323 INC ,SLID VI |8,301

170.$1 RCA 150.14 APO 222.81 V2 24,73i

194,14 ZAC 39.03 ETC 273.21 LVI 2.50

3o131 DPA -37.DD RAP $04.68 ECC 1.1881

INJ LOHG INJ RT AlE INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

79,88 175,54 133.37 12 34 17 1797,6 -3,9! 93.20

71.27 179.16 126.77 13 23 8 1661.? -2.08 52,?2

98.36 181.81 121.45 14 25 8 1470.0 -.35 38.49

40.93 183.44 117.84 15 41 13 1218.7 .96 20.25

20.92 184.00 116,52 17 ) 16 9)9.0 1,41 359.94

2.3D 163.44 117,04 18 19 19 693.2 .96 341,t0

347.28 161.61 121.43 19 8 42 516,8 ".)5 32?.40

NID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

$GT 4690.6 $GR 1003,5 $G$ 947,0 8T 22.5 8R 12.8 86 18.9

RRT ,870? RRF .9248 RTF .924) CRT .2330 CR$ .8615 C$T .4681

$GB 4796.? R23 .2263 RI3 .9288 LSA 26,5 NRA 17.3 89A 4.9

$61 4772.1 SG2 485.2 THA 10.66 ELI 22.8 EL2 12.3 ALF 10.?S
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH GATE JUN t9 |671

HELIO¢EMTRIC CCNI¢

RL ISt.Ot LAL -GO0

GP E22.Ii LAP ,El

RC 2OS.lSO 6L 4.15

PLANETOCENTR|C CONIC

C3 11.$6? VHL 3,3TI

LNCH AZNTH LI_M TIME

50.00 11 45 44

60,GO 12 35 43

70.00 18 39 3e

8G.O0 14 IG 40

90.00 16 24 49

100.G0 17 41 32

110.00 18 39 4

FLIGHT TIM 8tl,O0 ARRIVAL BATE JAN t! 1619

OIITAMCE 407.412 EARTH TO NAIl

LOL 2RT,OI VL 32,379 SAL 3.63 AEL 89.16 MCA |41,32 2HA IO|,T6 ICE .18661 IMC .441Y VI 2G,IOl

LOP 56.41 VP tl.946 GAP 2,13 AZP 60,38 TAL 21.25 TAP ITI.IT RCA 110.23 APO 225.29 V2 94.616

6P -IS,R3 ZAL S8,78 |AP iS,El ITS 171,20 _AE |01.$0 IT( 183,85 ZAC 88.4| ETC 271.81LV! 8,8S

DLA -9.58 RAL 384.66 RAO 6632.T VEL 11.465 PTN 8.62 VHP 3.151 OPA "57,44 RAP 304.81 ECC 1.18Tt

L-! TIME INJ LAT INd LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

181R.16 -22,73 80.80 176.05 13E,99 12 3E 40 1818.2 -4,84 IS,G8

2683.23 -18.68 72,42 179.64 126,38 13 20 26 1685,E -3,03 15.75

2495.32 -14.95 59,78 182.24 1E1,07 14 21 15 1495.5 -1.32 36.81

2247,90 -12,18 42.60 183.84 11?.47 IS 36 8 1247,9 -.93 El.El

1969.92 -11.12 22.71 184,36 116.17 16 57 32 969.9 .46 1.47

1722.38 -12.18 3.97 183.84 11T,47 18 10 14 722.4 -.03 343.20

1542,14 -14.95 346.70 182.24 121.07 19 4 46 542.1 -1.32 326,73

DIFFERENTIAL CCRRECTIONG NID-COUklE EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

TOE -.0673 TRA -.7532 TCS-G.G6?8 6AU 1.0667 IGT 4810.6 SGR 1020.8 863 933.0 ST 21,4 8R 11.6 88 20.G

ROE -*1306 RRA .1108 RC3-1.4803 FAU .20754 RRT .8768 RRF .9515 RTF .9242 CRT .0719 CRS .8537 COT .3494

FOE .8702 FRA ,5255 FC-lS.806S 88P 8169 SOB 4917.9 R23 .2346 RE3 .8287 LSA 25.6 MIA 18.8 G8A 4.7

60E .1469 BRA .?613 6C3 ?,0192 FSP 1591 8G1 4894.2 IG2 482.4 THA 10,64 ELI 21,3 EL2 I1.5 ALF $.lt

LAUNCH DATE JUN 19 1971 FLIGHT TIME 218.00

HELIOCENTRIC CONIC DISTANCE 491.560

RL 1S2.01 LAL -.00 LO(. 267,09 VL 32.190 GAL 3.45 AZL 89.47 HCA 150.41 8HA

RP 223.04 LAP .26 LOP 57.50 VP 21,913 GAP 2.00 AZP 90,46 TAL 21.32 TAP

RC 207.907 GL 5.09 GP -16,03 ZAL 37.56 ZAP 62.31 ITS 170.64 ZAE 100.05 ETE

PLANETOC£NTRIC CONIC

C3 11.314 VHL 3.364 DLA -8.55 RAL 328.U9 MAD 6636.7 VEL 11.463 PTH 6.51 VHP 3,173 DPA -37.82 RAP 304.97

LNCH AZNTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

50.00 11 43 35 2835.91 -23.63 61.79 176.58 132,37

60.00 12 32 24 2706.06 -16.60 73.65 t60,14 125.95

70.00 13 34 59 2522,08 -15.68 61,29 182.70 120.64

GO.GO 14 52 46 2278.57 -13,13 44,_8 184.26 117.06

gO.GO 16 18 22 2002.39 -12.09 24.60 184.79 115.76

IOO.OO 17 35 38 1753.O4 -13.13 5.74 164.26 117.O6

llO.OO 18 34 25 1568,89 -15.88 350.21 182,70 120.64

ARRIVAL DATE JAN 23 I672

EARTH TO MARS

166,96 (CC .19602 INC .5315 Vl 26.306

171,73 RCA 150.31 APO 223,60 V2 24.654

183.56 ZAC 66.05 ETC 273.23 LVl 3.21

[CC 1.1862

INJ TIME POCST TIN INJ 2 LAT INJ 2 LONG

12 30 51 1835.9 -5.63 64.01

13 17 30 1706,1 -4,03 54.84

14 17 1 1522.1 -2.34 41,20

15 30 45 1278.6 -1,07 23.52

16 51 44 1002.4 -*sg 3.46

18 4 51 733,0 -1,07 344.88

19 0 34 568.9 -2.34 330.12

DZFFER[NTIAL CORRECTIONS

TD[ -.0234 TRA -.7525 TC3-7.0704 BAU 1.0929

ROE -.1131 RRA ,1133 RC3-1.4906 FAU .20315

FDE ,9572 FRA .5637 FC-15.5432 88P 8393

BOG .1155 BRA ,7610 BC3 7.2256 FSP 1565

LAUNCH DATE JUN 19 19TI

HELIOCENTRIC CONIC

RL 152.01 LAL -.DO LOt. 267.09 VL 32.202 6AL

RP 223,42 LAP .30 LOP 38,59 VP 21.684 GAP

RC 210.S66 GL 3.88 GP -|G.46 ZAL 58.37 ZAP

PLANETOCENTRIC CONIC

C3 11,270 VHL 3.357

LNCH AZNTH LNCH TIN[

50.00 !1 41 12

60,00 12 28 41

TO.OO 13 30 0

80,00 14 41 30

90.00 IG 11 32

100.00 17 29 22

110,00 18 29 26

DIFFERENTIAL COIII[CTIONA

TO[ ,OE43 TRA -.7627 TC3-7.EIgG IAU I.I195

flOE -.OgSO RRA ,1157 8C3-1.3332 FAU ,1987E

FOE !.041G FRA .3979 FC-tS.26TI 8lP 8G09

60E ,0981 GRA .TOll 8C3 7,428T FSP tSll

LAUNCH DATE JUN IG 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 4930.0 3GR 1039.6 IG3 918,2 6T 20,8 IR 10.2 GS 23,1

RRT .882T RRF *9378 RTF .9240 CRT -.1273 CRG .8361 CST .1904

8GB 5038.4 R23 .2432 R15 ,9285 LGA 25.3 NIA 20.3 GSA 4.3

36| 3015,5 lG2 480.1 THA |0,64 EL! 20.9 EL2 10.1 ALF 175,35

FLIGHT TIME 220.00 ARRIVAL OATE JAN 25 tRT!

DISTANCE 495.705 EARTH TO MARl

3.37 AZL 89.38 NCA 151,50 IMA 187.16 ECC .19644 1NC .6226 Vt 29.308

1,88 AZP 90.55 TAL E0.76 TAP 172,28 RCA 150.39 APO 223,92 V2 24.G!2

61.41 ET3 170.05 ZA[ g8,83 ETE 185.26 ZAC 65.62 ETC 273,24 LVI 3.58

DLA -7.47 RAL 325,52 RAD 6638.T VEL 11.461 PTH

L-! TIME INJ LAT

285t.94 -24.61

2730.34 -GO.ST

2850.38 "16.81

2310.81 -14,13

2036.5S -13.09

1785,36 -14.13

159T.20 -IG.IG

R.51VHP 3.196 DPA "38.22 RAP 303.18 ECC |.1855

INJ LONG INJ RT ARC INJ AZNTH INJ TIN[ POCST TIM INJ 2 LAT INJ 2 LONG

82.86 177.14 132,10 12 28 49 1056,9 -I.88 El. TO

74.98 100.66 125,41 13 14 18 1730.3 -3.10 Sl,01

82.61 183.t8 120.15 14 12 30 1550.4 -3.42 4t.tt

46.26 184.71 116.58 11 23 I 1310.9 -2.17 25,E9

26,61 185,23 115.26 tE 45 28 1036.5 -1,69 S.lt

7.63 184.71 t16.38 1T 39 7 783.4 -2.17 34G.il

5S1,82 183.10 120.11 18 56 4 SLY.2 -3.42 331.G0

NIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

lOT 3030.3 IGR 1061.0 $63 603,3 ST 20.9 iN 8.8 83 21,3

RST .8884 RRF .9438 RTF ,_¢38 CNT -.3461 Cl$ .8105 CaT .DOll

8GB 5110.S R23 .2520 Rt3 .0284 LIA 21,3 NIA 21.1 $IA 3,9

SO| 3132.3 362 476.8 THA lO.IT EL1 21,1 EL2 8.1 ALF 170.24

FLIGHT TINE 2E2.00 ARRIVAL DATE JAN 27 tlTI

NELIOCENTRI¢ CONIC

RL 132.01 LAL -.00 LOt. 267.09 VL

RP 121.El LAP ,33 LOP 59.6? VP

RC 213.217 GL 6,93 GP -11.92 ZAL

PLANETOCENTRIC CONIC

C3 11.237 VHL l.$St OLA

LNCH AINTH LNCH TIME L-I TIME IMJ LAT

30.00 !1 38 12 2879.39 -23.15

60.00 12 24 52 275G.IG -21.58

70.00 13 24 39 2360.40 -17.88

O0.O0 14 39 49 2345.03 -13,16

90,00 16 4 11 2072,31 -|4,13

100.00 IT 22 41 1819.52 "15,16

110.00 18 24 S 1627.22 -17.08

DIFFERENTIAL CCRRECTIONI

TD[ .07G5 TRA -,7518 TC3-T.4592 6AU 1,1483

RDE -.0782 RRA ,1134 RC3-1.3T87 FAU .19407

FDE 1.1325 FRA ,6334 FC-14,9617 BIP 8843

BD( .1066 2RA .7610 6C3 7.6238 FOP 1512

DI6TANCE 499.144 [ARTN TO MARS

32.214 GAL 5.El A2L 88.21 HCA 152.S| |HA IRT,IR (CC .1866t IMC .7203 Vl 28.306

21.854 GAP 1,?3 AZP 90,14 TAL 20.24 TAP 172,82 RCA 130.4? APO 224,24 V2 24.S71

39.E0 ZAP 60.56 ET8 IGg.43 ZAE g?,64 [TE 182,97 ZAE 15.15 [TC 273.27 LVI 3,96

-R.51 RAL 32|.R2 RAD 6638.T VEL 1|.410 PTH 6,31 VHP 3.E21 DPA -38,63 RAP 505.44 [CC 1.1646

INJ LONG INJ RT AIC INJ AZMTM INJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

84.03 I77.73 131.3R t2 26 31

?G.41 181.22 124.go 13 10 48

64.64 183.70 119.60 14 7 39

48.2? ltS.lg 116,04 13 18 34

28.74 183.70 114.TS 16 36 49

g,G4 185,18 116.04 l? 33 1

533.36 183.70 119.G0 18 $1 12

NID-COURIE EXECUTION ACCURACY

$GT 3167.0 $GR 1083.3 SG3 687.1

RRT .G933 RRF .g4gs RTF .g233

$68 3279.4 R23 .2613 R13 .g279

$61 $257.7 SO2 478.1 THA 10.70

18Tg.4 -G,00 GI.SG

1736.2 -I.23 17.26

1380.4 -4.§G 44,EG

1345,0 -3.32 2T.17

1072.6 o2.B$ ?.40

819.3 -3.32 348.§4

627.2 -4.38 333.1G

ORI|T DETERMINATION ACCURACY

8T 21.8 GR 7.3 Sl 27.G

CRT -.5680 CRG .7575 C$T -.2054

LEA 2g.1 NGA 20.8 6SA 3.5

ELI 22.3 EL2 5.9 ALF 168.44
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUN t8 1071 FLIGHT TIME 214.00 ARRIVAL 0ATE JAN 26 IIY!

M[LIOCENTDI¢ CCNIC

RL 152.01LAL ".00

RP 224.20 LAP .37

RC 21S.8gO GL ?.gl

PLANETOCENTRIC CONIC

C3 11.218 VML 3.340

LNCfl AZNTH LNCH TIME

SO.DO |1 35 34

80.00 12 20 33

?0.00 13 18 52

DO.D0 14 32 40

80.00 15 56 31

100.00 IT IS 32

110.00 18 18 |8

DIFFERENTIAL CORRECTION6

TOE .1366 TRA -.7534 TC3-T.64S? BAU 1.1720

RD[ -.0547 RRA .1207 RC3-|,6213 FAU .1695Q

FOE 1.2190 FRA .8611 FC-14.6266 08P 9053

BDE .t471BRA .7630 BC3 ?.SlST FSP 1481

DISTANCE S09.900 EARTH TO NAIl

LOL 267.09 VL 38.|28 &AL $,|1AZL 09.17 NCA t|$.80 8HA SOT.SO [CC .tOTS$ INC .624S vt 26.$00

LQI t 60.7§ VP 21.094 GAP 1.93 AZP 90.74 TAL 19.89 TAP 173.33 RCA tSO.SS APO 824.37 V2 24.S29

6P -IT.4I 1AL 90.D4 ZAP n.TS [T8 I88.?0 ZAE 96.4T ETE |02.08 ZAC 84.8S ETC R73.30 LV| 4.40

OLA -S.09 RAL 310.31 RAO 6139.T VEL tl.4S9 PTH 0.51 YNP 3.248 DPA -39.10 RAP 30|.74 ECC 1.1946

L-| T|NE INJ LAT INJ LONG ZNJ RT ASC |NJ AZMTH INJ TIME PO CIT TZM IMJ _ LAT INJ 2 LONG

2903.40 -26.T1 83,89 I78.S| 130.98 18 83 59 1903.4 -9.20 87.68

2783,69 -28.64 ??.96 181.81 184,27 13 0 $9 1783.? -7.43 58.56

2612.30 -18,94 68.SO 184.85 118,97 14 8 84 1618.$ -5.?T 45.94

2381,23 019,83 90,43 185.7! IIS,4I IS 18 88 1381,8 04.54 29.19

2ItO.?I -15.81 $1.08 186,20 II4.IS SO 31 48 1110,? -4.DT 9.93

18SS.?O °16.23 It.?9 185.71 115.41 I? 46 89 8SS.? -4.54 350.53

1659.18 -18.94 355.48 184.85 118.97 18 4S 57 659.1 -S.?? $34.86

MID-COURSE EXECUTION ACCURACY GRBIT DET[RNINAT|ON ACCt_ItACY

8GT 5287.S SGR ||og.5 SG3 971.0 8T 23.9 8R 5.8 86 29.9

RRT .8985 RRF .9548 RTF .9229 CRT -.7327 CR8 .6566 CST -.392!

SG8 5402.5 R2S .2706 R|3 .9276 LSA 32.9 NSA 20.3 68A 3.2

8GI 5381.2 882 478.S THA 10,76 ELI 24.3 EL2 3.6 ALF 166.57

LAUNCH DATE JUN 19 1971 FLIGHT TINE 226.00 ARRIVAL DATE JAN 31 1972

HELIOCENTRIC CONIC DISTANCE 508.110 EARTH TO MARS

RL 152.01 LAL -.DO LCL 267.09 VL 32.290 GAL 3.13 AZL 8g.06 HCA IS4,74 6HA 187_77 ECC .1978D INC .8373 Vl 29.308

RP 224.59 LAP .40 LOP 61.83 VP 21.795 GAP 1.50 AZP 90.85 TAL 19.15 TAP 173.80 RCA 150.63 APO 224.9| V8 24.487

RC 218.554 CA. 9.05 GP -17.95 ZAL 6D.91 ZAP 58.99 ET9 168.09 ZAE 95.33 ETE 182.35 ZAC 94.1| ETC 273,34 LVI 4.85

PLANETOCENTRIC CONIC

C3 11.209 VHL 3.348 DLA -3.80 RAL 326.68 RAO 8638.7 VEL _!.438 PTH 6.51 VHP 3.874 DPA "39.58 RAP 306.09 ECC 1.1845

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO COT TIM INJ 8 LAT INJ 2 LONG

SO.DO I| 32 16 2929.12 -87.85 08.68 179.03 130.27 12 81 S 1929.1 -1D.48 88.79

60.00 12 15 53 2813.11 -23.76 79.64 182.44 123.56 13 8 46 1813.1 -8.70 80.03

70.00 13 12 37 2646.30 -20.05 68.$I 184.83 118,85 13 56 43 1646,3 "7.D5 47,74

80.00 14 24 59 2419.69 -17.33 52,74 186.26 II4.?O 13 S 19 1419.7 -S.82 31.29

90.00 15 48 12 21Sl.19 -16.32 33.48 186.73 113.42 16 84 3 !131.2 -5.36 11.81

I00.00 17 ? 51 1894.16 -17.33 14.11 186.26 114.?O IT 39 85 864.2 -5.82 352.66

110.00 18 12 3 1693.12 -80.05 357.43 184.83 118.23 19 40 16 093.1 -7.OS 336.68

DIFFERENTIAL CCRRECTIONS RIO-COURSE [XECUTI(_I ACCURACY _DIT DETERMINATION ACCURACY

TOE .2019 TRA -.7543 TC3-7.8162 BAU 1.1977 8GT 5402,3 SGR 1137.5 $83 853.? 9T 27.1 89 4.5 88 32.3

ROE -.0325 RRA .|238 RC3-1.6672 FALl .1947Q RRT .9032 RRF .9398 RTF .9226 CRT ".7830 CR$ .4487 CST -.5494

FDE 1.30T0 FRA .6870 FC-14.8657 BSP 9270 6GB 5520.8 923 .2793 R13 .9273 LIA 37.5 MSA 19.7 98A 2.6

60[ .2043 ORA .7643 6C3 7.9921 FSP 1450 8G! 5499.9 382 4?9.? THA ID.SS ELI 27.4 EL8 2.9 ALF 172.48

LAUNCH DATE JUN 19 1971 FLIGHT TIN( 228.00 ARRIVAL DATE FEE 2 |972

HELIOCENTRIC CONIC

RL 152.01 LAL ",DO LOL 267.09 VL 38.250 GAL

RP 224.98 LAP .43 LOP 62.90 VP 21.?66 GAP

RC 221.219 GL 10,23 GP -18.58 ZAL $|.80 ZAP

PLANETOCENTRIC CONIC

C3 11.216 VNL 3.34D

LNCH AZNTN LNCN TIN(

$0.00 1t 28 35

60.00 12 10 43

?O.OO 13 5 49

80.00 14 18 42

90.00 15 38 IS

100.00 18 59 33

liO.OO 18 5 15

DIFFERENTIAL CQqRECTION8

T0[ .2742 TRA -.7381 TC3-7.876i iAU !.2239

ROE -.OO$s RRA .12§9 2C3-1.?149 FAU .1798|

FOE !.3963 FRA .71|? FC-13.6798 8SP 9498

6O[ .2743 9RA .?DTl 9C3 8.1607 FSP 1419

DISTANCE 512.238 EARTH TO MARS

3.05 AZL 88.94 HCA IS5.81 8HA 187.97 ECC .19829 INC I.OS84 Vt 89.308

1.38 AZP 90.97 TAL 18.60 TAP 174.41 RCA liD.TO APO 286.2| V2 24.445

M.27 ET8 167.37 ZAE 84.23 ETE 182.03 ZAE 83.52 ETC 273.38 LVI 5.33

DLA -2.48 RAL 31?.08 RAID Q638.7 VEL 11.459 PTH 6.Sl VHP 3.303 DPA -40.1D RAP 306.49 ECC 1.1848

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZHTN INJ TIME PO CST TIM |NJ 8 LAT INJ 2 LONG

2956.74 -29.05 80.21 179.74 129.49 18 t? 51 1966.? -!1.84 TO.DO

2844.64 -24.93 81.49 183.12 122.75 12 38 8 1644.8 -IO.O8 81.58

2682.84 -21.20 70.70 185.47 117.42 13 50 31 1682.6 -8.4! 48.87

2460.71 -16.48 55.25 186.85 t13.87 14 37 42 1460.7 "7.19 33.58

2194.31 °!7.46 36.12 187.31 I12.60 16 13 30 1194.3 -6.72 14.24

1835.18 -18.48 16.61 189.85 113.87 17 31 49 935.2 -?.!9 354.94

1729.46 -21.20 359.62 185.47 117.42 18 34 4 729.5 -8.41 336.39

MID-COURSE EXECUTION ACCURACY O_91T DETERMINATION ACCURACY

S6T SSlD.4 3DR 1166.8 383 636.0 ST 31.§ |R 3.Y 68 34,6

RRT .9074 RRF .5644 RTF ,_17 CRT -.6580 CR6 .0031CIY -.8870

SG8 5641.? 923 .2892 913 .9267 LSA 42.9 MSA IS.2 IIA 2.1

881 5621.1 SG2 4|2.3 THA 10,99 ELI 31.9 EL2 3,1 ALF 176,16

LAUNCH DATE JUN 19 1971 FLIGHT TIME tSO.OO ARRIVAL DATE FED 4 1972

HELIOCENTRIC CONIC DISTANCE §|9.3S7

RL 1S2.OI LAL ".DO LOL 867.09 VL 32.268 GAL 2.97 AZL 88.81 HCA 156.00 |HA

RP 225.37 LAP .4? LOP 93,97 VP 81.T37 GAP !.26 AZP 91.09 TAL 18.05 TAP

RC 223.884 SL 11.51 6P -19.15 ZAL 02.?8 ZAP 57.61 ETS 166.60 ZAE 93.15 ETE

PLANETOCENTRIC CONIC

C3 11.248 VHL 3.354 OLA ".95 RAL 387,33 DAD 6638.7 VEL 11.460 PTH

LNCH AZMTH LNCM TIME L'i TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN8

50.00 11 24 2T 2986.49 -30.33 89.89 180.52 189.59 12 14 13

60.00 18 S 2 2878.53 -26.17 83.50 103.85 121.82 12 53 O

?O.OO 12 58 23 8721.62 -22.4! 73.09 166.13 116.48 13 43 43

80.00 14 • 42 8504.62 -19.67 57.97 187.50 112.93 14 49 26

90.00 15 29 34 2240.43 -18.63 30.99 187.94 |||.65 16 6 33

1DO.DO 18 SO 33 1979.09 "19.67 19.33 187.50 112.93 17 23 33

110.00 1? 37 SO 1?68,44 -82.41 2.00 186,15 t16.48 18 2? 18

DIFFERENTIAL CCRR£CTION8 MID-COURSE EXECUTION ACCURACY

TDE .3631 TRA -.7618 TC3-8.1260 OAU 1.2608 $GT $636.2 $69 1202.? $G3 817.3

RDE .01T9 RRA ,1279 RC3-1,?628 FAU ,I7479 RRT ,9114 RRF ,9686 RTF ,9211

rDE 1.490| FRA .7283 FC-13.4664 BSP 9700 SGB 5703.1 983 .2985 RI3 .9861

DOE .3535 ORA .??23 8C3 8.3166 FSP 1383 SGI 5742.6 $88 485.8 THA |1.00

[ARTN TO MAR8

108.18 [CC .198T9 INC 1.1|96 Vl 29,$D8

|74.93 RCA ISD.?T APO 286.69 V2 24.403

181.71 ZAC 82.89 £TC 273,44 LVI 3.86

6.51 VHP 3.334 OPA -40.86 RAP 308.92 [CC 1.1831

PO CST TIN INJ 8 LAT INJ 2 LONG

1986.3 -13.30 71.31

1878.5 -11.52 63.28

|781,8 -8.88 51.?6

1504.8 -8.83 38.03

1240.4 -8,17 16.86

g79.| -8,63 397.40

768.4 -g,86 340.88

OR,IT DETERMINATION ACCURACY

8T 36.9 $R 4.0 66 3?.3

CRT ".0236 OR8 -.5362 CST ".?322

LSA 49,1NSA 18,? 89A 2.$

ELI 36.9 EL8 4,0 ALF 11'9,65

2036



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCN OAT[ JUN IR 19T1

HELIOCENTRIC CONIC

RL 152.01LAL ".80

RP 225.76 LAP .SO

R¢ 228.530 GL 1[.OR

• PLAN[TOCEHTRIC SONIC

C3 11.EgI VHL S.361

LNCN AZNTH LNCH TIN[

SO.DO 11 19 49

6O.OO 11 58 44

70.00 12 SO 15

80.00 13 57 53

gO.DO 13 19 1

tOO.D0 16 40 45

110.00 17 49 41

175,44 RCA 150.84 APO 2El. S4

181.37 ZAC 12, I9 EYE 2TS,4S

FLIGHT TIME 832,00 ARRIVAL DATE FED 8 1R78

DISTANCE S20,473 [kITH TO MARS

LOL 2t7,D9 VL 32,_74 gkL 2,88 AZL 88,87 MCA 1S7,84.8NA 188.3D [CC .18931 lMC 1.3322 VS RR.SOS

LOP DR.03 VP 11,708 GAP 1.13 AZP 91,84 TAL 17,50 TAP

GP -tO.83 ZAL DS.EI ZAP |[,88 IT8 ID5.78 ZA( 92,10 IT[

DLA .62 RAL 327,I0 RAD 6ISl,? VEL 11.462 PTH G.51VHP 3.3D? DPA -41,27 RAP 307.42

L-I TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZHTH ]NJ T|N[ PO C87 TIN INJ 2 LAT

3018,62 -31.6D 91.77 181.37 127.56 12 10 7 2018.8 -14.18

2915.01 -21,4Q 85,73 184.66 120.74 19 4T 19 1915.1 -13.DT

2763,58 -23.63 75,70 186.90 115,39 13 36 19 1163,6 -11.40

2551.61 -20.89 60.94 188.21 111.83 14 40 95 1S51.8 -10.16

2289,R7 "19.86 42.11 188.63 110.55 15 57 11 1280.0 -g.6g

2026,29 _20.89 22.30 188.21 111.83 17 14 31 1026.3 -10.18

1810.40 -23.65 4.62 186.90 115.39 18 19 52 810.4 -11.40

V2 24,$81

LV! 8.4I

ECC 1.tiRe

IHJ 2 LONG

72.74

85.00

S4.DS

38.70

19.70

.O7

S42.95

DZFFERENTIAL CORRECTIONS

TD[ .4406 TRA ".7681 TC3-8,26OD BAU 1.2771

ROE .0465 RRA .1301 RC3-t,813D FAU ,16974

FOE 1.5822 FRA .7430 FC-|3.DO84 DSP 9922

BDE .4431 BRA .7791 DC3 8,4568 FSP 1350

LAUNCH DATE JUN 19 1871

HELIOCENTRIC CCN/C

RL 152.D1 LAL -.DO LOL 267.09 VL 32.287 GAL

RP 226.15 LAP .53 LOP DO.OR VP 21,880 GAP

RC 229.216 GL 14.38 GP "20.57 ZAL 64.82 ZAP

PLANETOCENTRIC CONIC

C3 11.373 VHL 3.372

NID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

8ST 5753.9 SGR 1241.2 883 798,2 ST 43.2 8R 5.5 IS 39.8

RRT .DIS/ RRF .8725 RTF .9203 CRT .4183 CR8 -.8278 CST -.8124

882 5886.3 R23 .3079 R13 .9255 LSA 56.0 NSA 18.3 SSA 1.9

8G1 5865.8 SG2 490.9 THA 11.25 ELI 43.3 EL2 S.O ALF 3.07

FLIGHT TIME 234.00 ARRIVAL DATE FEB 8 1972

DISTANCE 524.584 EARTH TO MAR8

2.80 AZL 8_.51 HCA 159.00 SMA 188.60 [CC ,19964 INC 1.4888 Vl 29.808

1.D1 AZP 91.39 TAL 16.95 TAP 175.95 RCA 150.91 AlSO 226.30 V2 24.316

56.44 ETS 184.92 9A[ 91.08 ETE 181.01 ZAC 81.44 [TC 273.56 LVI 1.02

LNCH AZNTH LNCH TIME L-I TIN( ZNJ LAT

50.00 11 14 38 3053,43 -33.10

60.OO 11 Sl 45 2954.60 -28.81

70.00 12 41 17 2808.92 -24.95

8O.O0 13 47 7 2602.78 -22./3

90.00 13 ? 28 2343.47 -21.10

100.00 18 29 59 2077,26 -22.15

|lO,OD 17 40 43 1855,74 -24,95

Ol FFERENT|AL CCRRECTIONS

TOE .5385 TRA -.7763 TC5-8.3677 BAU 1.3034

ROE .O?s2 RRA .1322 RC3-1,8619 FAU .18456

FOE 1.5782 FRA .7556 FC'12.5117 BSP 10147

DOE .3441BRA .7875 6C3 8,5725 PEP 131t

LAUNCH DATE JUN 19 1971

HEL|OCENTRIC CONIC

RL IS2.D| LAL -.00

DLA 2.30 RAL 327.83 RAD 6638.7 VEL 11.465 PTH 6.52 VHP 3.402 DPA "41.g2 RAP 3OT.g8 [CC 1.1872

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IkJ 2 LONG

93.87 182.30 126.36 12 5 30 2053.4 -16.57 74.32

88,2! 185.55 119.50 19 41 0 1254.6 -14.74 17.11

78.59 187.73 114.12 13 28 6 1808.9 -13.04 18.52

84.2D 188.99 /10.55 14 30 29 1802.8 -Ii. T9 41.8!

45.55 169.39 109.27 15 46 32 1343.5 -11.31 22.?9

95.57 188.9g 110.55 17 4 36 1077.3 -11.79 2.98

?.5I 187.73 114.]2 18 I1 39 855.7 -13.04 345.43

HID-COURSE EXECUTICN ACCURACY ORBIT OETERNINATION ACCURACY

$gT 3867.9 8GR 1289.8 883 777.4 8T 50,6 8R 7.7 IS 42.4

RRT .9184 RRF .9?8D RTF .9193 CRT .8515 CRS -.9333 CST -.ORS7

8gB 6008.4 R23 .3172 R13 .9248 LSA 63.9 MSA 18.0 SSA 1.8

881 5985.8 Sg2 497,4 THA 11.43 ELl SO.8 EL2 5.8 ALF 5.73

RP 226.53 LAP .57

RC 231.880 GL 18,01

PLANETOCENTRIC CONIC

C3 11.482 VHL S.389

LNCH AZNTH LNCM TIME

30.00 |! 6 44

SO.OO 11 43 57

70.00 IR 3! 21

80.00 13 35 13

80.00 14 54 44

IO0.OO 16 18 5

110.00 17 30 47

FLIGHT TIN[ 238.00 ARRIVAL DATE F[8 tO 1972

DISTANCE 528.890 EARTH TO MARS

LOL 267.08 VL 32.999 GAL 2.72 AZL 88.34 HCA 160.08 8MA 188.82 [CC .20038 INC 1.8592 Vt 29.30S

LOP Q7.15 VP 21.851 gAP .89 AZP 91o58 TAL 18.40 TAP 178.46 RCA lso.g8 APO 226.65 V2 24,278

GP -21.38 ZAL 83.62 ZAP 35.94 ETS 164.00 ZAE gO.OR ETE 1D0.64 ZAC 80.61 ETC 273.64 LVI 7.69

DLA 4.09 RAL 328.01 RAD 6638.8 VEL 11.470 PTH 8.52 VHP 3,441 DPA -42.84 RAP 308.60 ECC 1.1090

L-i TIME INJ LAT INJ LoNg INJ RT A$C INJ AZMTH IkJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3091.97 -34.61 96.93 183.35 124.95 12 0 15 9091.5 -18.39 78.07

2997,$4 -30.22 gO.ST 189,54 118.D5 12 33 5S 1997.5 -|6.52 89.33

2818.11 -9i.28 81.?9 1|8,65 112,64 13 10 59 1858.2 -14.79 |9.25

2658.12 -23.43 67,81 t89.85 109.08 14 19 31 1858.t -13.$1 44.81

2401.56 -29.38 49.34 190.24 |07.78 15 34 45 1401.6 -13.03 28.20

8152,39 -23,43 29.18 189.85 10S.0S 18 53 3S 1132.6 -13.51 8.tS

1904.9T "26.28 IO,?! 108.85 |12,34 18 2 32 905.0 "14.79 346.1Y

DIFFCR(NTi AL CCNRECTIONS

TDE .6437 TRA -.78|4 TC3-0.4542 DAD 1.3393

ROE .It31 IRA ,135T RC3-1,$114 FAU .13810

FD( 1.TOe2 FRA .7575 FC-tt.saos 83P IOS$S

8DE .8585 8RA .?ggT 8C3 8,86TS FSP 1278

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINRTION ACCURACY

|ST 5983.7 SGR 1328.9 Sg3 755.8 8T 58.0 SR 10.3 SS 43.0

RRT .9215 RRF .DTSl RTF ._,04 CRT .774Y CRS -.9719 CS! -.8034

SO| 81ES.S RE3 .391I R|3 ,924! LDA 72.4 NSA |7.7 IRA 1.4

8G1 6108.8 Sg2 505.4 THA 11,65 ELI 50.3 EL2 S.S ALF 1.88

LAUNCH DATE JUN 18 197! FLIGHT TIME 238.DD ARRIVAL DATE FEB 12 1912

HELIOCENTRIC CONIC DISTANCE 53_.793 EARTH TO MARS

RL IS2.D| LAL -.DO LOt. 2IT.OR VL 32.3|| SAL 8.83 AZL 88.1S HCA |81.11 SMA 119.D3 ECC .20094 INC I,S4SD V| SO. SOl

RP R2S,S4 LAP .SO LOP 68.20 VP 81.623 gAP ,78 AZP 9|.75 TAL 15.83 TAP 1?8.98 RCA |31.05 APO ZST,O2 V2 24.238

RC 834.543 GL 17,?? GP -82.88 9AL 68,84 SAP 55,52 ITS 133.0| ZA[ 39.|4 ET[ 18D.95 ZAC ?g.71 [TC 8?3.72 LVI S.42

PLANETOCENTRIC CON|C

C3 11,63| VHL 3.4|D DLA 8.03 RAL 323.|3 RAD 8833.9 VEL 1|.47T PTH 8,53 VHP 3.433 DPA -43.42 RAP 3D9.89 ECC 1.1914

LNCH AZMTH LHCH TIME L-I TIN[ INJ LAT INJ LONG |NJ RT A$C INJ AZMTH INJ TIN[ PO ¢ST TIN INJ 8 LAT INJ 2 LONG

50,00 11 2 4 3132.14 -36.11 98.91 184.34 123,30 !| 54 17 8132.5 -20.35 78.03

60.OD 11SS t3 $044.36 -31.67 94.08 187,65 !16.33 12 ZS 57 8044.4 -18.44 71.81

7D,DD 12 20 lS 2911.85 -2T,64 88.38 189.68 1|0,92 |3 8 47 |gll.S -18.86 G2,SQ

60,OQ IS 21 53 27|S.53 -24,71 71.14 190.8| |07,32 14 7 18 1718.5 -15,34 48.38

90.00 |4 40 53 2483,00 -23.82 53.56 19|.17 108,02 |3 21 38 |485.D -14.84 29.97

100.00 16 4 5| 2193.D0 -24.T1 33.21 Ig0.81 107.32 16 41 24 1193.0 -15.34 9.73

110.00 17 16 42 1958.87 -27,64 14.28 189.68 110,92 |7 52 21 g58.7 "18.66 $51,21

D|FF£RENT|AL CCRRECT]ONS RID-COURSE EXECUTION ACCURACY ORBIT DETERN]NATION ACCURACY

TDE .7563 TRA -.8148 TC3-S.5434 QAU |,3837 $GT 6|2|.D $GR 139D.9 Sg3 75?.8 8T 6?.4 SR 12,9 88 48.3

ROE .1467 RRA .1283 RC3-1.9818 FAU .ISSIR RRT ,9269 RRF .9822 RTF ,g212 CRT ,8436 CRS -,9870 CST -.g07g

FOE 1.8232 FRA .7|22 FC-11,SS17 DSP 10432 sgB 8277.0 R23 .3259 R15 .g270 LEA 81.1NSA |7.2 SSA !.2

BDE .T704 BRA .8249 BC3 8.7702 FSP 1198 Sgl 6286.2 SG2 510.9 THA |1.97 ELI 68.3 EL2 6.8 ALF g.27
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." JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 19 18TI

HELIOCENTRIC COMIC

RL 192,01LAL ",DO

RP 22T,33 LAP .8)

NC R)?.203 6L 18.70

PLANETC)CENTRIC CONIC

C3 1|.898 VHL 3,439

LNCM AZNTH LNCH TIN(

SO.OD 10 54 )I

80.00 11ES 21

T0.00 12 7 48

80.00 13 ? 8

90.00 14 24 37

100.00 15 49 59

110.00 17 T 15

L01. tlT.0t VL

LOM ll.tl VP !t.6i! GAP .$4 AZP Ol.e3 TAL IS.It TAP I?T.4S RCA 151,11 AI_ lIT.Re V! E4,1il

6P "tS.84 ZAL IT,TO IRP IS.IT [Tl 161.9i Zk[ ll.Et [T[ ITR,14 ZAC TI,TI ETC 8T).RI LVi 9.83

DLA 8.11RAL )El,iS RAO iG,_l.O VEL |1,485 PTH |,53 VHP 3,630 DPA "44,88 RAP $IO,OT ECC |.1947

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTN INJ TIME PO CRT TIN INJ 2 LAT INJ I LONG

31?T,78 -3T.83 101.90 185,90 121.34 11 47 Z8 2177.8 -88.4T 80.24

3081.T8 -33.17 9?.81 180.92 114.34 IE 16 ST eGGS.7 -20.48 ?4.IS

2970.88 -R9.0O 89.42 190.89 108.88 18 5? 19 19T0.8 -18.85 8$.Tt

2785.08 -25.98 76.3T 191.89 105.26 13 53 33 1788.0 -17.28 52,31

2534.92 -24.85 58.31 192.28 103.95 15 6 52 1534.9 -19.78 34.21

2259,49 -25.g8 )?.74 191.89 105.86 16 27 3g 1259.5 -1T.28 I3.72

201?,64 -29.00 18,34 190,85 108,88 17 40 58 1017.6 -18,65 )54,63

FLIGHT TIME 140.00 ARRIVAL OATE FEI 14 IRTt

O|$TANC[ 331,lii EARTH TO MARS

38,314 GAL E.5S AlL ST.R4 HCA 168.1t INA Ill,IS ECC ,E01I! liE 1.0iYl VI 80.108

DIFFERENTIAL CORRECTIONS

TOE .8944 TRA ",8310 TCS-R,5911 BAU 1,3895

ROE ,1929 RRA *1309 NC)-2,0221 FAU ,148U

F0£ 1.9294 FRA ,7184 FC-10,8819 BSP 10698

80£ .9149 BRA ,8411 DC3 8,78?0 FSP 1165

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01LAL -.00

RP 227.72 LAP .66

RC 239,859 GL 21.81

PLANETOCENTRI¢ CONIC

C3 12,087 VHL ),477

MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

SGT 6286,7 SGR 1444,3 9G3 711,5 8T 77,9 8R 16,9 S8 49,4

RRT ,9288 RRF ,9844 RTF ,9190 CRT ,8901 CR8 -,9944 C$T -.9258

SGB 8392,0 R2) ,3367 RI3 ,9251 LSA 92,2 MSA 17.0 SSA 1,1

SG1 6370.5 802 52).2 THA 12.24 ELI 79.) EL2 7.4 ALF 10.79

FLIGHT TIM( 242,00 ARRIVAL DATE FEB IG 1972

DISTANCE 540,977 EARTH TO MARS

L(_.. 267,09 VL )2,))6 GAL 2,46 AZL 87,71NCA 163,20 SMA 189,46 ECC ,20210 INC 2,2911 Vl 29,308

LOP 70,30 VP 21,567 GAP ,52 AZP 92,19 TAL 14,74 TAP 177,95 RCA 151,17 APO 227,75 V2 84,1S)

GP -24,32 ZAL 68,79 ZAP 54,80 ET8 160,84 ZAE 87,34 ETE 179,40 ZAC 77,61 ETC 873,81 LVI 10,12

DLA 10,36 RAL 328,14 RAD 8659,1 VEL 11,496 PTH 6,54 VHP 3,588 DPA -45,22 NAP 310,93 £CC 1,1989

INJ LONG INJ RT ARC INJ AZHTH INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

105.53 187,49 118,99 11 39 40 2227,6 -24.77 82,76

101,65 190,38 111,95 12 G 42 2152,3 -22.T0 ?7.76

94,01 192.18 106,47 12 44 18 8036,0 -20.76 69,58

81.51 193.18 102.82 t3 37 55 1858.8 -19.32 56.8?

83.71 193.40 101.50 14 50 4 1612.6 -18.T7 )9.02

42,88 193,12 102,82 16 12 ! 1333,) -19,32 18,24

22,93 192.18 106,47 17 27 51 1082.8 -20,76 358,50

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8)37.2 8DR 1504.8 $03 684.0 8T 89.3 SR 8O,S $8 5R,R

RRT ,9307 RRF ,9863 RTF ,9168 CRT ,9195 CR$ -,9978 CRT ",838R

808 6513.4 R23 .3467 RI) .9234 LSA 104.1 MSA 18.8 88A .8

8G1 9481.8 302 537.3 THA 12.55 ELI 91.$ EL2 7.9 ALF 12.04

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 10 45 52 5227.60 -39.53

60.00 11 14 10 3152,31 -34,69

70.00 11 53 42 )0)9,99 -)0.35

80.00 12 50 16 2858.78 "87.20

90.00 14 6 32 2612,64 -26,02

100,00 19 35 8 23)5,25 "27,20

!10.00 16 55 8 2082,81 -30,35

DIFFERENT IAL CCRRECTI(:N8

TOE 1.0463 TRA -.8596 TC3-8.9244 BAU 1.4172

ROE ,2447 RRA .1308 RC3-2,0611 FAU ,14206

FD£ 2.0297 FRA ,711S FC-10,1734 BSP 10925

BOG 1,0745 BRA .8698 BC3 8,??OO FRP 1129

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01 LAL -.00

RP 228,10 LAP .89

RC 242.511 GL 24.12

PLANET_ENTRIC CONIC

C3 12.424 VNL ).525

LNCH AZNTH LNCN TIN[

50.00 10 35 56

60.00 11 I 21

70.00 11 37 32

80.00 12 30 52

90,00 13 45 40

100.00 t5 13 44

110.00 16 38 58

PLIGHT TIME 844.00 ARRIVAL DATE FEB 18 RiTE

DISTANCE 545.061 EARTH TO MARS

LOL 267.09 VL )2.348 GAL 2.30 AZL 87.45 HCA 164.25 SNA 189.68 ECC .20269 INC 2.5541 VS 29.)08

LOP 71.39 VP 21.940 GAP .40 AZP 92.46 TAL 14.19 TAP 178.43 RCA 151.23 APO 228.13 V8 24.112

_P "25.51 ZAL 89.98 ZAP 94.78 ET$ 159.64 ZAE 86.51 (TE 178.93 ZAC 76.39 ETC 274.08 LV! 11.12

DLA 12.79 RAL 328.01 RAD 6639.3 VEL 11.511 PTN 6.56 VHP 3.840 DPA -48.2R RAP 311.91 ECC 1.2045

L-I TIME INJ LAT INJ LONG [NJ RT A$C INJ AZNTH INJ TIME PO CRT TIM INJ 2 LAT INJ 8 LONG

)882.70 -41.27 109.68 109.37 116,18 !1 30 39 2882.7 -27.25 89.86

3215.07 °30.19 106.89 192.08 109.10 11 54 96 2215.1 -25.05 81.39

3108.58 -)t.63 99.28 193.89 108.80 12 29 20 2108.9 -28.00 74.03

2941.46 -28.31 07.40 194.49 99.91 13 19 54 1941.5 -21.48 98.08

2700.06 -87.05 $8,89 194.72 98.57 14 30 40 1700.1 -20.88 44.58

2418,93 -28.31 48.77 194.49 99.91 15 94 O 1415.9 "21.46 23.43

2155.41 -31.63 28.20 193.69 103.60 !? 12 53 1155.4 -23,00 2.95

DIFFERENTIAL CORRECTION8

TO[ !.2199 TRA -.8849 TC3-8.4380 |AU 1,4439

ROE .)051 RRA ,IGOR NCS-2,O81A FAU ,13495

FOE 2.1300 FRA ,9998 FCS-i.40)R B|P 11106

80E 1.2575 ERA .8944 RE) 8.8834 FSP 1091

MID-COURSE EXECUTION ACCURACY

$GT 1441.4 8DR 1570.9 )G) 854.0

RRT .8824 RRF .9879 RTF ._,43

8GB $630.1 R23 ,3569 RI) .9218

901 6607,0 802 553.T THA 12.90

LAUNCH DATE JUN 19 1971

O_BIT DETERMINATION ACCURACY

ST 102.0 8R 25.1 88 54.8

CNT .V_87 CR8 ".8981 CIT -.9490

LSA 11T.3 MSA ll.t GBA .8

ELI 104,7 EL8 8,4 ALP 13.11

FLIGHT TIME 246.00 ARRIVAL DATE FEB 20 IiTI

NELIOCEMTRI¢ CONIC

RL 152.01 LAL -.OO LOL tR7.O8 VL 32.361 6AL

RP 228.49 LAP .?8 LOP ?8.39 VP 21.518 GAP

RC 249.157 GL 80.88 GP -26,83 ZAL ?l.Og ZAP

PLAMETOCENTRIC CONIC

C) 12.863 VHL 3.588 OLA 15.43 RAL 3E?.?R RAO 8339.5 VEL 11.$)0 PTM 6.58 VHP

DISTANCE 549.140 EARTH TO MARG

8.29 AZL 8?.IS NCA 165.88 SMA 18R.90 [CC .20330 INC 8.GS20 Vl 28, S08

,28 AZP 92,?3 TAL 13.84 TAP IT8,98 RCA 151.29 APO 228.50 V2 24,0TI

54.S? [78 IS8.36 ZAE 83.TS[TE 178,44 ZAC 75.04 ETC 2T4,13 LVI 12.83

3,TOT DPA "4?,42 RAP )|3.01 [C¢ 1,21IT

LMCH AZMTH LNCH T1NE L-I TIME INJ LAT

SO,O0 10 24 26 3)44.00 -43.00

60.00 10 46 32 3289.16 -)?.61

TO,DO 11 18 46 3190.27 -)2,?8

80.00 12 8 !1 )035,42 -29,22

90.00 13 21 8 2?99,98 -8?,86

100.00 14 $1 3 2509.89 -89.22

110.00 16 18 13 223T.0R -)2.?8

OIFFERENTIAL CQRRECTION8

TDE 1.4130 TRA -.9258 TC)-8,3032 IAU 1.4736

RD£ .3748 RRA .1872 RC3-2.1184 FAU .12774

FOE 2.2209 FRA ,6739 FC)'8,9979 BSP 11410

BOG 1.4618 BRA ,9)4) BC) 8,5992 FRP 1043

INJ LONG INJ RT ARC INJ AZMTN INJ TIME PO C$T TIM INJ 8 LAT INJ 2 LONG

114.53 1g1.61 112,T2 11 20 10 2344.0 -29.92 89.09

!11.70 194,07 103.68 11 41 17 2288.2 -27.58 85.03

105,3T 198,42 100,1T 12 1! 5T 2190,) -28,54 79,22

94,2) 196,03 96.4) 12 58 4? 20)5.4 -23.85 68.20

?7,09 198,|8 93,05 14 T 48 1800.D "22,99 91.15

55,60 196,03 96,4) 15 32 53 1509,9 -23,05 29.ST

34.28 185.48 100,17 16 53 30 1237,1 -23.34 6,14

M]O-COURS[ EX[CUTION ACCURACY OR21T DETERMINATION ACCURACY

SGT 6551,4 $GR 1646,6 $G) 828.3 3T 118.5 8R 30,2 88 97. t

RRT .9341 RRF .9891 RTF .9119 CRT .95)7 CR8 -.9997 CST -.9988

868 6T55.2 R23 .3661 R1) .9194 LEA 131.) MSA 16.? 8SA .?

8G1 $730,9 SG2 $72.0 THA 13,31 ELI 119.1 EL2 B.8 ALF 14.08
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LAURCM OAT[ JUM 19 tS?l

MELIOCENTRIC CliNIC

RL 152.01 LAL ".OO

RP 228.66 LAP ,76

RC 247.798 GL 26.45

PLANETOCENTR|C CONIC

C3 13.456 VHL 5.665

LNCM AZNTN LNCH TIME

50.00 10 10 59

60.00 10 29 15

70.00 10 56 39

80.00 11 41 1

90.00 12 51 29

100.00 14 23 55

110.00 13 56 5

DIFFEREHTIAL CCRRECTIONS

TOE 1.6347 TRA -.9??9 TC3-8.09G1 BAU 1.5039

RD£ .4570 RRA .1206 RC3-2.1336 FAU .12005

FOE 2.3073 FRA .6380 FC3-7.7355 DSP 11646

DOE 1.6974 BRA .9853 6C3 8.3725 FSP 990

LAUNCH DATE JUN 19 1971

HELIOCENTRIC CONIC

RL 152.01LAL -.00

RP 229.27 LAP .79

RC 250.428 GL 32.52

PLANET(XENTRIC CONIC

C3 14.189 VHL 3.767

LNCH AZMTH LNCH TIME

50.00 9 55 ?

80.00 10 8 39

70.00 10 29 57

80.00 11 7 16

90.00 12 13 5?

lOO.O0 13 50 8

110.00 15 29 25

FLIGHT TIME 248,00 ARRIVAL DATE FEi 21 SITI

OISTANC[ 553.213 EARTN TO MAR1

LOt. t$?,OJ VL 32,$73 GAL 2.21AZL 86.81MEA 166.52 8RA 190.11ECC .20)95 |NC 5.1029 Vt E1,306

LOP ?3.48 Ve t1.485 6AP .15 kip 93.10 TAL 13.09 TAP 179,40 RCA 151.35 keO 228.88 V2 24.030

GP -28.$1ZAL 72.5I ZAP 54,?5 [TS 157.00 ZAE 25,01ET[ 177.91ZAC 73.53 [TC 274.29 LVI 13,48

DLA 18.29 RAL 327.36 RAD 6639.8 VEL 11.554 PTH 6.60 VHP 3.784 DPA -48.70 RAP 514.28 [CC 1.2211

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TiME PO CST TIM INJ 2 LAT INJ 2 LONG

3412,63 -44.65 120.Sl 194.30 108.52 11 7 52 2412.6 -32.78 93.10

3364.11 -38.88 118.02 196.58 101.56 11 25 17 2364.1 -30.20 90.65

3283.$3 -33.68 112.48 197.38 96.06 It 51 22 2283.3 -27.74 85.38

3144.26 -29.78 102.27 19?,71 92.24 12 33 25 2144.3 -25.84 75.54

2916.81 -28.27 85.60 197.75 90.81 13 40 6 1916,8 -25.09 59,04

2618.73 -29.78 63.64 197.71 92.24 15 ? 52 1618.7 -25.84 36.91

2330.15 -33.68 41.40 197.38 96.06 16 34 55 1350.2 -27.74 14.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 6659.4 SGR 1731.0 SG3 587.7 6T 130.3 SR 35.9 8S 59.3

RRT .9360 RRF .9899 RTF .9093 CRT .9639 CRS -.9998 CST -.9627

SGS 6880.? 823 .3748 813 .9175 L$A 146.7 MSA 16.6 SSA .6

$61 6855.1SG2 592.0 THA 15.76 ELI |34.g EL2 9.2 ALF 14.95

FLIGHT TIME 250.00

DISTANCE 557.261 EARTH TO MARS

LOL 267.09 VL 32.385 GAL 2.12 AZL 86.41HCA 167.35 SMA 190.33 [CC ,20456 INC 3.5871 Vl 29.308

LOP 74.46 YP 21.458 GAP .03 AZP 93.50 TAL 12.53 TAP 179.66 RCA 151.40 APO 229.27 V2 23.990

GP -29.97 ZAL 73.5T ZAP 54.97 ETS 155.55 ZAE 84.36 [TE 177.35 ZAC 71.85 ETC 274.45 LVI 14.88

OLA 21.39 RAL 326.78 RAD 6640.1 VEL 11.587 PTH 6.63 VHP 3.875 DPA -50.13 RAP 315.71 £CC 1.2335

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

3490.02 -46.10 127.29 197.53 103.38 10 53 17 2490.0 -35.82 97.99

3453.98 -39.85 125.46 199.04 96.60 11 6 13 2454.0 -32.92 96.71

3391.28 -34.14 120.87 199.52 91.12 11 26 28 2391.3 -30.12 92.88

3274.23 -29.74 111.92 199.44 87.17 12 1 51 22?4.2 -27.68 84.65

3058.94 -27.97 95.98 199.32 85.63 13 4 56 2058.9 -26.97 69.01

2748.70 °29.74 73.29 199.44 87,17 14 35 57 1748.7 -27.88 46.02

2438.10 -34.14 49.79 199.52 91.12 16 10 1 1458.1 -30.12 21.80

ARRIVAL DATE FEB 24 1972

DIFFERENTIAL cORRECTIONS MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE 1.8904 TRA-1.0411 TC3-7.8034 BAU 1.5346 $GT 6761.8 SGR |824.9 SG3 549.6 ST 146.3 $R 42.4 S3 60.9

ROE .5558 RRA .1106 RC3-2.1332 FAU .111?7 RRT .9578 RRF .9903 RTF .9064 CRT .9715 CRS -.9996 CST -.9675

FDE 2.3829 FRA .5904 FC3-6.8196 BSP 11911 8GS 7003.7 823 .3836 R|3 .9152 LSA 163.2 MSA 18.5 SSA .5

BDE 1.9704 ERA 1.0470 6C3 8.0897 FSP 931 SGI 6976.7 662 614.2 THA 14.32 EL! 152,0 EL2 9.7 ALF 15.80

LAUNCH DATE JUN 19 1971 PLIGHT TINE 252.00 ARRIVAL DATE FEB 26 1972

LNCH AZMTH LNCH TIME L-I TIN[ INJ LAT

SO.D0 9 38 8 3578.02 -47.17

80.00 9 43 45 3557.73 -40.50

?O.O0 9 56 34 3519.99 -33.86

80.00 10 22 27 3438.74 -28.57

9D.00 11 21 45 3247.25 -26.25

100.00 13 5 19 29i5.21 -28.57

110.00 14 58 0 2566,81 -33.86

DIFFER(NTIAL CORRECTION8

TDE 2.1827 TRA-1.1254 TC3-7.4512 BAU 1.5893

ROE .8760 RRA .0944 RC3-2.1148 FAU .10288

FOE 2.4434 FRA .5355 FCS-5.8825 SSP 12145

DOE 2.2850 6RA 1.1294 BCS 7.7265 FSP 868

HELIOCENTRIC CONIC DISTANCE 561,339 EARTH TO MARS

RL 152.01LAL -.00 LOL 267.09 VL 32.398 GAL 2.03 AZL 85.95 HCA 168.37 6HA 190.55 ECC .20520 INC 4.0478 Vl 29.308

RP 229.85 LAP .82 LOP 75.40 VP 21.432 GAP -.09 AZP 93.97 TAL 11,99 TAP 180.36 RCA 151,45 APO 229.65 V2 23.849

RC 253.053 GL 35.90 GP -31.83 ZAL ?4.8? ZAP 55.56 ET5 154.02 ZAE 83,79 ETE 176.?5 ZAC 69.95 ETC 2?4.64 LVI 16.46

PLANETOCENTR|C CONIC

C3 15.192 VML 3.898 OLA 24.78 RAL 525.97 RAD 8640.6 VEL 11.629 PTH 6.6? VHP 3.984 DPA -51.72 RAP 317.41ECC !.2500

INJ LONG |NJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

135.42 201.37 97.13 10 35 48 2578.0 -39.9? 104.03

134.24 202.01 90.66 10 43 3 2557.7 -35.62 104.17

130.90 201.72 85.20 10 55 14 2520.0 -32.29 102.27

124.00 200.97 80.94 11 19 48 2438.? -29.4? 98.81

109.47 200.51 79.09 12 15 52 2247.3 -28.20 82.83

85.36 200.97 80.94 13 53 52 1913.2 -29.47 5?.9?

59.82 201.72 85.20 15 38 47 1566,8 -52.29 31.19

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6866.2 8DR 1931.0 303 507.7 ST 163.0 SR 49.8 88 82,0

RRT .93g5 RRF .9901RTr ._a25 CRT ,gY?l CRi ".9990 C|T -.9711

3GB 7134.5 823 .5935 R13 .9122 LSA 180.6 NSA 18.4 8S4 .4

8G1 7105.8 SO2 639.2 TNA 14.92 EL! 170.1 EL2 I0.2 ALF 16.89

LAUNCH DATE JUN 19 1971 FLIGHT TIN( 254.00 ARRIVAL DATE FEB 28 1972

DISTANCE 565.394 EARTH TO MASS

RL 152,01 LAL -.00 LOL 267.06 VL 32.410 GAL 1.95 AZL 85.41HCA 169.39 SMA 190.77 ECC .20586 INC 4.5940 VI 29.306

RP 230.04 LAP .04 LO_ 76.51VP 21.405 SAP -.22 AZP 94.52 TAL 11.44 TAP 180,83 RCA 151°50 APO 230.04 V2 23.909

RC 255.871GL 39.63 GP -33.92 ZAL 76.23 ZAP 56.00 ET$ 152.43 ZAE 83.33 £TE IT6.12 ZAC 67.02 [TC 2Y4.88 LVI 18.25

PLANETOCENTRIC CONIC

C3 16.549 VHL 4.058 DLA 28,41RAL 324.88 RAD 6641.3 VEL 11.627 PTH 6,?Z VHP 4.117 OPA -53,50 RAP 319.44 (CC 1,2723

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH |NJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

30.00 9 13 2 3679,15 -4?.56 145.15 205.?3 89.65 10 14 21 26?9.2 -42.12 111.67

60.00 9 12 43 3679.gg -39,68 144.80 205,11 83.65 10 14 3 2660,0 -38.10 113.60

?0.00 g 12 ? 368t,76 -32.25 143.25 203.59 78.08 10 13 29 2661.8 -53.8? li4.61

80,00 9 10 21 3657.30 -24,66 141.3g 201.33 72.61 10 11 49 268?.3 -29.33 115.03

67.18 8 50 9 3752.65 -17.74 145.49 198.64 6?,44 9 52 42 2752.6 -25.S0 119.12

100.00 li 53 15 316i.78 -24.66 I02.76 201.33 72.61 12 45 55 2161.8 -29.$3 ?G.40

110.00 14 11 34 2728.$8 -32,25 72.15 203.59 78.08 14 57 2 1728,6 -33.87 43,53

OIFF[R[NTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY OR61T OETERMINAT[ON ACCURACY

TDE 2.5177 TRA-1.2385 TC3-8.9715 BAU 1,6094 3GT 6977.0 SGR 2052,0 8G3 461,4 6T 180.0 $R 58.0 SS 62.2

ROE .822? RRA .0866 RC3-2.0774 FAU .09349 RRT ,9410 RRF .9894 RTF .8988 CRT .9813 CRS -.9993 CST -.9738

FD£ 2.4751FRA ,4874 FC3-4.8907 BSP 12324 9G6 72?2,5 823 .4029 813 .9091 LSA 198.4 MSA 16.4 $SA .3

DOE 2.648? BRA 1.2403 BE3 7.2744 FSP T66 SGI 7242.1SG2 664.4 THA 15.62 EL! 188.8 EL2 10.6 ALF 17.61

MELIOCENTRIC CONIC
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LAUNCH 8AYE JUN 19 1971

HELIOCENTRIC CONIC

8L 152.01LAL ".OO

RP 230,42 LAP .67

Re 258.281 GL 43.T3

PbAHETOCENTRIC CONIC

C3 18.t20 Vkb 4.292

LNCH AZNTH LNCH TIME

50.00 8 44 14

60.00 8 32 9

TD.OO 6 I 48

?3.59 ? O 49

73.59 T 0 49

T3.59 ? D 49

llO.OO 13 I 14

FLIGHT TIN( 256.00 ARRIVAL DATE MAR 1 18T2

DIITAMC[ 569,441 EARTH TO NARD

bQL 267.09 Vb 32.422 GAL 1,88 AZL 84.75 HCA 170,41 8NA 100,99 ECC .20493 INC S,2527 VI 28,308

LOP 77.53 VP 81,379 GAP ",34 kIP 95,18 TAL 10.86 TAP |81.$0 RCA IS|.5S APO 250.44 V2 25,841

6P -38.30 ZAb 77.63 ZAP H.88 [78 150,79 ZA[ 83.00 ETE 1?5.46 ZAC 65.40 ETC 275.13 LV| 20,27

DLA 32.35 RAb 323.41 RAD 1042.1 VEL 11.768 PTH 6.79 VHP 4.283 DPA -5S,48 RAP 321.60 ICE 1.3032

L-I TIME IMJ LAT |NJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LOnG

8?97.0? -46.92 156.46 210.31 60.9T 9 4? 31 2797,1 -45.01 121.53

3829.33 -38.03 156.85 _07.80 ?5.53 9 35 58 2829.3 -39,91 125.84

3919.17 -27.64 160.14 203.86 6g.08 9 7 7 2919.2 °33.65 133.09

4107,81 -19.30 170,66 199.86 63.51 8 9 17 3107.8 -28.52 148.41

4107.81 -19.30 170.66 199.88 63.51 8 9 17 3107,6 -28.52 146.41

4107.81 -19.50 170.66 199.66 63.51 8 9 17 3107.8 -28.52 148.41

2965.99 -27.64 89.06 203.66 69.08 13 50 40 1966.0 -33.65 62.01

DIFFERENT 1AL CCRRECTION$

TOE 2.9120 TRA-1.8816 TC3-6.4083 BAU 1.6538

RDE 1.0096 RflA .0269 RC3-2.0068 FAU .08300

FOE 2.4?84 FRA .3762 FC3-3.9011 BSP 12512

80( 3.0821 BRA 1.3819 DC3 6.7158 FGP 701

LAUNCH DATE JUN 19 1971

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT ?080,8 6GR 2169.0 SG3 410,0 8T 197.3 88 87.4 88 81.8

RRT .9440 RRF ,9876 RTF ,8922 CRT .9845 CR8 -.9g90 CST -.9756

SGB 7411.5 823 .4159 R15 .9040 LSA 216.7 NSA 16.3 S8A .3

801 ?379.0 $02 693.0 THA 16.42 ELI 208.2 EL2 11.2 ALF 18.89

FLIGHT TIME 258.00 ARRIVAL DATE MAR 3 1972

HELIOCENTRIC CONIC DISTANCE 573.480 EARTH TO MARS

RL 152.01 LAL -.00 LOL 267.09 VL 32.435 GAL 1.77 AZL 83.94 HCA 171.42 SNA 191.21 ECC .20721 INC 6.D632 Vl 29.308

RP 230.80 LAP .90 LOP 78.55 VP 21.333 GAP ".46 AZP 96.00 TAL 10.35 TAP 161.77 RCA 151.59 APO 230.83 V2 23.829

RC 260.883 GL 48.25 GP -38.98 ZAL 79.07 ZAP 58.08 ITS 149.13 ZAE 82.83 (TE 174.84 ZAC 62.66 [TC 2?5.48 LVI 22.53

PLANETOCENTRIC CONIC

C3 21.072 VHL 4.590

LNCH AZNTH LNCH TIME

50.00 8 ? 3

60.00 ? 33 20

65.?4 8 6 20

65.74 6 6 20

65.74 6 6 20

65.74 8 8 20

65.74 6 6 20

DLA 36.60 RAL 321.45 RAD 6643.3 VEL 11.877 PTH 6.89 VHP 4.496 DPA -57.67 RAP 324.96 ECC 1.3468

L-I TIME INJ LAT INJ LONG |NJ RT A6C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3937.64 "44.62 189.21 214.32 71.39 9 12 41 2937.6 -47.10 134.42

4027.90 -33.38 171.78 208.83 66.26 6 40 26 3027.g -40.01 142.T0

4281.85 -20.49 184.96 201.25 58.99 T 17 41 3281.6 -31.4t 181.10

4281.63 -20.4g 184.96 201.25 58.9g ? 17 41 3281.6 -31.41 181.10

4281.65 -20.49 184.96 201.25 58.9g ? 17 41 3281.6 -31.41 161.t0

4281.65 -20.49 184.96 201.25 58.99 7 17 41 3281.6 -31.41 181.10

4281.65 -20.49 184.96 201.25 58.99 7 17 41 3281.6 "31.41 181.10

DIFFERENT IAL CORRECTIONS

TDE 3.383? TRA-1.5620 TC3-5.7313 BAU 1.7014

RDE !.2520 RRA -,0333 RC3-1,9042 FAU .07134

FDE 2.4337 FRA .2925 FC3-2,931! DiP 12780

BDE 3.60T9 8RA 1.5624 6C3 6.0393 FSP 60?

LAUNCH DATE JUN 18 1971

HELIOCENTRIC CCNIC

RL 152.01 LAL -.DO

RP 231.18 LAP .93

RC 263.4?6 GL 53.20

PLANETOCENTRIC CONIC

C3 24.958 VHL 4.998

LNCM AZNTH LNCH TIME

50.00 7 15 57

58.81 3 22 22

58.81 5 22 22

58.81 5 22 22

58.8| 5 22 22

58.81 3 22 22

58.81 5 22 22

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7170.6 8DR 2345.4 SG3 352.8 ST 214.4 $R 78.2 8$ 59.1

RRT .9468 RRF .9844 RTF .8640 CRT .9871CR6 -.9983 CIT -.9768

8GB 7S44.6 R23 ,4314 R13 ,8973 LIA 235.2 MSA 16,3 86A .2

8G! 7510.1 $G2 720.5 THA 17.37 ELI 227.9 EL2 11.8 ALF 19.85

FLIGHT TIM( 260.00 ARRIVAL DATE NAR 5 19?2

DI8TANCE 577.510 EARTH TO MARS

LOL 267.09 VL 32.447 GAL 1.60 AZL 82.92 HCA 172.43 8HA 191.43 ECC .20790 INC 7.0840 VI 29.308

LOP 79.57 VP 21.527 GAP -.59 AZP 97.02 TAL 9.81 TAP 182.24 RCA 151.63 APO 231.23 V2 23.789

GP -42.01 ZAL 80.53 ZAP _H),64 ITS 147.60 ZAE 82.88 ETE 174.27 ZAC 59.56 ETC 275.99 LVI 25.12

DLA 41.12 RAL 3|6.6| RAD 61145.0 VEL 12.039 PTH 7.03 VHP

L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINE

4112.70 -39,82 183.24 216.27 61.44 8 24 29

4418.88 -21.08 195.78 202.62 53.84 6 36 1

4418.88 -21.08 196.78 202.62 55.84 6 36 I

4418.88 -21.08 196.78 202,62 55.84 8 36 1

4418.88 -21.08 196.78 202.62 53.84 6 56 1

4418.88 -21.08 196.75 202.62 53.84 6 56 !

4418.88 -21.09 196.78 202.82 53.84 6 36 1

DIFFERENT IAL CCRRECTION6

TD[ 3.9326 TRA-I.8084 TC3-4.9T73 BAU 1.7620

ROE 1.5719 RRA -.1291 RC$-1.7646 FAU .05844

rOE 2.3176 FRA .205T FC5-2.0271 68P 12977

ROE 4.2351 ERA 1.8129 6C3 5.2609 FSP 504

RIO'COURSE EXECUTION ACCURACY

3GT 7256.2 SGR 2529.5 SG3 290.0

RRT .9501RRF .97|0 RTF ._,04

6GB 7664.4 823 .4552 RI3 .8855

SGI 7647.8 SG2 746.7 THA 18.51

LAUNCH DATE JUN 19 lgTl FLIGHT TIME 262.00

HELlocENYRIC CONIC OISTANCE 581.530

RL 152.01 LAL -.00 LOL 267.09 VL 32,459 GAL 1.60 AZL 81.59 flCA

RP 231.56 LAP .98 LOP 60.59 VP 21.302 GAP -.71 AZP 98.36 TAL

RC 266,061 GL 58.61 GP -46.42 ZAL 62.00 ZAP 61.65 [T8 146.27 ZAE

PLANETOCENTRIC CONIC

C3 30.go$ VHL 6.559 DLA 43,87 NAb 315.2t RAD 6547,4 VEL 12.281 PTH

LNCH AZMTH LNCH TIN[ L-I TIME

50.00 5 51 48 4364.59

52.25 4 41 42 4542.50

52.25 4 41 42 4542.50

52.25 4 41 42 4542.50

52.25 4 41 42 4542.50

52.25 4 41 42 4542.50

52.25 4 41 42 4542.50

DIFFERENTIAL CDRRECTIONS

4,777 DPA -60.04 RAP 328.92 ECC 1.4107

PO CET TIM INJ 2 LAT INJ 2 LONG

3112.? -47.35 151.27

3418.9 -33.96 173.74

3418.9 -35.gG 173.74

3418,9 -33.98 IT3.74

3418.9 -33.98 173.74

3418.9 -33,96 173.74

34|8,9 -33.98 173.74

OR61T DETERNINAT|ON ACCURACY

ST 229.4 38 99.2 99 54.9

CRT .9690 CRI -.9977 CIT -.978l

L6A 252.0 RSA 18.3 88A .2

ELI 246.2 2L2 12.4 ALF 21.31

ARRIVAL DATE MAR 7 1672

TOE 4.5634 TRA-2.1488 TC5"4.1706 RAU 1.8463

RDE 1.9993 IRA -.2876 RC3-1.6039 FAU .04480

FDE 2.088? FRA .1202 FC3-1.2530 BGP 13024

BDE 4.9822 6RA 2.1680 BC3 4.4683 FGP 377

EARTH TO MAR9

173.43 8MA 191,65 [CC ,20860 INC 0.40gg Vl 29.308

g,26 TAP 102,71 RCA 151.67 APO 25|.83 V2 23.748

83.21 ETE 1?3.85 ZAC 56.0T ETC 276.49 LVI 2?.98

?.22 VHP 5.161DPA -62,55 RAP 334.tl [CC 1.5086

INJ bAT INJ L(_IG INJ RT A$C INJ AZMTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LON6

-30,24 199.6_ 212.61 51.34 7 4 31 3364.8 -43.20 173.98

-2D,72 20?,54 203,71 48.11 5 57 25 3542.5 -35.?? 195.98

-20,72 20?.54 203.71 48,11 5 57 25 3542.5 -35.TT 185.98

-20,?2 20T.$4 203.71 48.11 5 57 25 3542.5 -35.TT t85.98

-20.72 207.54 203.71 48.11 5 57 25 3542.5 -35.7? 185.98

-20,?2 207,54 203.71 48,11 5 5? 25 3542.S -35.T7 185.98

-20.72 207,54 203.71 48.11 5 57 25 5542.5 -35.?? 185.g8

NID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

8GT ?330.7 $GR 2758.3 $G3 222.2 8T 240.0 $R t03.3 85 48.0

RRT .gss3 RRF .9656 RTF ,8503 CRT .9905 CR8 -.g962 CST -.g748

SG6 7832.5 823 .48?? 813 ,8883 L8A 265.2 NRA 16.2 SSA .2

80! 7794.8 SG2 ?67.2 THA 19.97 ELI 261.0 EL2 13.1 ALF 23,14
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) -"

LAUMCM DATE JUN 20 |971

NEL|O¢[NTMI¢ COMIC

ML 152.03 LAL -,00

SP DOS.S7 LAP "t.Y8

SC 95.376 GL "IOo4S

PLANETOCENTMIC CONIC

¢3 39.899 VHL S,317

LNCH AZNTH LNCN TINE

50,00 12 40 43

60.00 13 54 43

70,00 IS 30 13

80,00 17 2? 6

90.00 19 15 49

100.00 20 9 SS

110.00 20 29 _l

FLIGHT TIME 10,DO ARRIVAL DATE IES I t971

DISTANCE 210,12) [ARYN TO MAR1

LOi. 29e,04 VL _4,tO| GAL ?.tO AZL 9|,93 HCA 6/.|| 2MR 2|0o61 [¢¢ ,]t004 INC I.lill Y! ll.IOl

LOP $]S,ll VP 21.$14 GAP 20,29 AZP 90,T5 TAL 2?,$2 TAP i4,T] RCA |47,49 APO $1l,$1 V2 29,49l

rip -3.34 ZAL 4l,Ti ZAP 16.97 ET8 199.47 2A[ |64.22 ET[ ).30 2AC 95°40 ETC 2?i.tl LV! *16,7S

DLA -2S,98 RAL 321.0S 2A0 iRSD.6 ¥EL 12,440 PTH 1,49 VHP 9.308 DPA -17,8l 2AP 329.82 [CC $.6S9R

L-I TIME INJ LAT |NJ LONG INJ AT ARC INJ AZMTH [NJ TIN( PO ¢$T TIN INa 2 LAT INJ 2 LONG

2770.51 -20.60 ?R,56 128.39 t$3,89 13 26 53 i7?O,S -2.56 92.07

2579.72 "14.17 86,69 194.24 126,13 14 31 36 IS?S,? 1.79 48.S2

2292.92 -T.ST 48.75 199.07 123,40 16 6 2S 1292.9 6.19 29,21

1927.08 -1,60 24.66 202.75 119,92 17 §9 13 927.1 10.64 4.01

1576.44 1,31 ,49 204.37 118,29 19 42 6 5?6.4 12.75 339.30

1401.55 -1.60 346.03 202.75 119.82 20 33 19 401,5 10.64 325.18

1339,74 -7,57 337,67 199,07 123,40 20 51 59 339,7 6,39 511.13

DIFFERENTIAL CCRRECTION9

TDE -.1728 TRA -.5872 TC$ .1811 BAU .0973

ROE -.5886 RRA ,1755 RC3 .0217 FAU ,04087

FOE -.1440 FRA .0346 FC3 -.8868 BSP 596

90[ .6135 BRA .6129 BC3 .1824 FSP 1|2

MID-COURSE EXECUTION ACCURACY CRB1T DETERMINATION ACCURACY

$GT 654.1 6GR 563.4 603 97,5 8T 11,8 98 26.8 89 S.S

RRT -.0413 RRF ,0712 RTF -.3476 CRT .5823 CR6 -,9611 CIT -.5718

5GO 063,3 823 -,0165 813 ,3518 LSA 28,3 M94 9,3 SSA 1,3

SG1 655,7 602 561,6 THA 172,30 EL! 27,8 EL2 9,3 ALF 75,73

LAUNCH DATE JUN 20 1971 FLIGHT TIE 82.00 ARRIVAL DATE 8EP 10 1971

HELIOCENTRIC CONIC

RL 152.03 LAL -,00

RP 206,68 LAP -1.77

RC 64,414 GL -10.50

PLANETOCENTRIC CONIC

C3 .37.795 VHL 6.147

LNCH AZNTH LNCH TIHE

50.00 12 39 34

60,00 13 54 6

70.00 15 30 29

80.00 17 28 55

DISTANCE 213.902 EARTH TO MARS

LOL 268.04 VL 34.029 GAL 7.13 AZL 91.90 HCA 68.42 INS 229,?1ECC ,34988 [NC 1.9012 Vl 29.306

LOP 336.45 VP 26.387 GAP 19.74 AZP 90.70 TAL 20.09 TAP 96,51 RCA 147,41 APO 304.00 V2 26.499

GP -3,42 ZAL 48,18 RAP 168,85 ETS 197,83 ZAE 166,11 [T£ 2,42 ZAC 95,51 ETC 279,23 LVI -16,68

DLA -26.24 RAL 321.24 RAD 6649.9 VEL 12.557 PTH 7.41 VHP 9.045 DPA -17.85 RAP 329.95 ECC 1.6218

L-I TIME INJ LAT INJ LONG [NJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2751,03 -19,67 77,63 187,09 134,24 :3 25 25 1751,0 "1,58 61.25

2552.76 -13.28 65.62 192.94 128.41 14 36 39 1552.8 2.71 47.51

2269,41 -6,69 47,50 197,80 123,57 16 8 18 1219,4 7,27 27,97

1698,70 -,64 23.10 201,54 11g.89 18 0 34 898,7 11.55 2,39

90.00 19 19 8 1543.20 2.37

100.00 20 11 4? 1373.17 -.64

110.00 20 29 55 1316,23 -S.S9

DIFFERENT IAL CORRECTIONS

TOE -.1656 TRA -.5783 TC3 ,1995 8AU ,1007

RDE -.5825 RRA .1708 RC3 ,0206 FAU ,04294

FOE -.1573 FRA ,0260 PC3 -,9839 26P 617

BOE .6054 BRA ,6030 BC3 .1994 FSP 124

358.63 205.21 118.19 19 44 Sl 543.S 13.71 33?.54

344,47 201,54 11g,65 20 34 40 373,2 11,55 323,75

356,42 197.80 123,57 20 51 52 116,2 7.27 116.81

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 666.6 6QR 571.6 SG5 105,5 ST 11.9 SR 27.3 16 S.9

RRT -,0436 RRF *0767 RTF ",5550 CRT ,5730 CR8 -,9696 CIT -,5822

SOB 078,2 823 -.0193 R13 .3598 L8A 22.6 NSA 9,4 SIA 1,4

80| 668.4 902 569.6 TNA 172.12 [LI 28.2 EL2 9.4 ALF 74.19

LAUNCH DATE JUN 20 1971 FLIGHT TIME 84.00 ARRIVAL DATE 9EP 12 1911

LOL 218.04 Yk 55.869 GAL

LOP 557.72 VP 26,175 GAP

HELIOCENTRIC CONIC

RL t52.05 LAL -.00

RP 208.99 LAP -1.78

RC 95,512 GL -10,55

PLANETOCENTRIC CONIC

C5 35.884 VNL 5.990

LNCH A2NTH LNCN TIHE

50.00 12 38 22

80.00 13 53 25

70.00 15 50 55

80,00 17 30 40

GP -5,50 ZAL

DISTANCE 217.194 [ARTS TO NAS8

?.06 AZL 91,67 HCA 69.69 SMA 221.52 [CC .554?4 INC 1.8719 Vt 29.309

19.19 AZP 90.65 TAL 28.61 TAP 98.30 RCk 147.37 APO 295.6? V2 21,495

47.60 RAP 167.69 ETS 196.49 ZAE 166.01 ETE 1.53 ZAC 95.42 ETC 2?9.24 LVI -11.52

DLA -26.49 RAL 320.62 SAD 6649.2 VEL 12,481 PTH 7.37 VNP 8.T!8 DPA -17.89 RAP 130.07 ECC 1.5909

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2732.52 -18.79 76.75 185.83 134.55 13 23 54 1732,5 -,85 60.48

2532,88 -12.44 64.62 191,68 128.65 14 15 36 1532.9 3,59 45.51

2241.98 -5.14 46.52 196.56 125.71 IS O S 1247.9 8.11 21.77

1871.33 .29 21.60 200,56 !19.86 18 1 Sl 871,3 12.41 .81

90.00 19 22 50 1510.70 3.42

100.00 20 13 32 1145.80 .28

110.00 20 30 6 1293.00 -5,54

DIFFERENTIAL CORRECTIONS

TOE -,1590 TRA -.5699 TC3 .2155 8AU .1035

ROE ".57S3 SRA .195| tiCS .0195 FAU ,O4SI4

FOE -,1714 FRA ,0112 PCS-I,0891 9SP SSS

SOD ,5978 ERA .593T 9CS ,2163 PiP 15l

356.81 202,10 !18.09 19 4? 40 510.? 14.64 $35.40

542.97 200.36 119.81 20 35 58 345.8 12.41 322.15

359.24 196.56 123,71 20 51 39 295.8 8.11 $15.19

RIO-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

SGT ITS.8 $_ 579.6 SG5 Jl3.l ST 11,9 8R 27.? 88 5,4

RAT -,0469 RRF .0121 ITP ",_lI CAT o5S21 CRI -.R109 CST -,8805

800 S92,5 R23 ".O2l? At3 ,569$ LSA 29,3 NIA 5,5 iRA 1,5

$GI 680.? 8G2 5T?.3 Tflk 111.02 [LI 28,9 EL2 9,5 ALF 14.il

LAUNCH DATE JUN 20 1971 PL1GNT TIME 86.00 ARRIVAL DATE iEP 14 1971

HELIOCENTRIC CONIC

SL 152.03 LAL -.O0

SP 209.71 LAP -1.74

SC ss.gs? 6L -10.Sl

PLANETOCENTRIC CONIC

C3 94.1?2 VHL 5,949

LNCH AZNTH LNCM TIRE

50.00 12 37 5

60.O0 15 52 39

?O.OQ 15 3O 43

80.00 17 32 20

90.00 19 25 55

100.OO 20 15 11

110.00 20 30 10

DIFFERENTIAL CORRECTION8

TDE -.1525 TRA -.$617 TC3 .2328 DAU .|06?

RDE -.5?07 RRA .1617 RC3 .0177 FAU ,04750

FOE -.1860 FRA .0054 FC3-1.2033 DIP 659

BOE .5907 lIRA ,5845 6C3 ,2339 PIP 149

DI|TANC( 2|0.11| EARTH TO MAR8

LOL Ill,D4 VL 35,T19 GAL ?,00 AZL 91.84 NCA ?0,59 8MA 217.?$ ECC .32359 INC !,8439 ¥1 19.509

LOP 338.99 VP 15o975 GAP 18.66 AZP 90,60 TAL 29,13 TAP |00,09 RCA 147.52 APO 289,15 V2 li,491

6P -3.58 ZAL 47.02 ZAP 166oS2 ET$ 195,58 ZAE 166.01 2TE .81 ZAC 95.32 [TC 279,19 LVi -19.55

DLA -29.?2 RAL 310.01 MAD 1648,6 VEL 12.415 PTN 1.32 VHP 9,406 DPA -17,95 RAP 330.17 [CC t.5914

L-I TINE INJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIM2 PO C6T TIN INJ 2 LAT INJ I LONG

!715,01 -17,95 75,g3 184,62 154.53 13 22 21 !715.0 .23 59.75

2114.04 -11.14 65,68 |g0.46 126.86 14 S4 55 1514,0 4.41 49.61

2229.17 -5.04 45.20 195.37 123.83 16 ? 49 1225.7 8.90 25.93

1845,05 1.17 20,16 19g,22 119,84 IB 3 5 845.0 13,23 559.29

1478,73 4.44 355,02 20i.03 117,g6 19 50 53 4?8,7 15.53 835.48

1319,50 1,17 341,53 19g,22 11g,84 20 37 11 319,5 13.23 520,61

1272,49 -5.04 334,11 195.57 113.85 20 51 22 2?2.5 8.90 314.$5

MID-COURSE EXECUTION ACCURACY ORSlT 0[TERMINATION ACCURACY

SGT 690,1 $GR 58?,2 $05 122,6 ST !1.9 68 29.1 86 6.S

RRT -.04g7 RRF .0868 RTF -.3670 CRT .$519 CRS -.9709 CST -.5971

$GD 906,1 823 -,0240 Rt3 .3?50 LSA 29.7 NSA g.6 SSA 1.5

$01 192.3 SG2 584,6 THA I71.49 ELI 28,9 EL2 9.6 ALF 75,17
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM 20 IS?I

NELIO(ENTRI¢ C(Yil¢

RL 132.03 LAL ".00

RP 806.73 LAP -1.73

RC 67.87? GL -10.88

PLANETO¢ENTR|C CONIC

C3 32.62? VML S.711

LNCH AZMTH LNCH TIME

SO.00 12 35 47

8O,OO 13 81 48

?O.OO 13 30 41

80.00 17 33 33

90.00 18 29 23

IDO.OO 20 16 45

110.00 20 30 ?

FLIGHT TIN[ 88°00 AtR|VAL DATE |[P 16 lOTS

O|ITANEE |EA,0it EARTH TO HAt8

LOL 888,D4 VL 33,|7t GAL 6.84 AZL 9I.l| HCA 78.83 8MA 114.44 [CC ,3131R INC 1,8145 VI t8,306

LOP 34D.68 VP R3,788 GAP 18,14 AZP 90.SS TAL 28.68 TAP 101.88 RCA 141,68 APO t81,tO V| ti,4ll

GP -3.i? ZAL 46,43 lAP 168.38 ET8 194.40 ZAE 168.18 ETE 358.86 ZAC I§,EE [TC E?g.26 LVI -11,48

DLA -88,93 RAL 3t8,40 RAD 8848,0 VEL ||,3SI PTH ?,27 VMP 8.107 OPA "18.02 RAP 330.23 [CO I,R370

L-I TIME IMJ LAT INJ LONG INJ RT AlE |NJ AZMTM INJ TIME PO CIT TIM |NJ 2 LAY INJ E LONG

2688.48 -11.18 15.11 183.4S 135.Dg 13 20 45 1898.5 l.OS S8.08

2496.25 -10.87 62.79 189.29 129.05 14 33 25 1498.2 5,19 44.80

2208.51 -4.27 44.14 194.21 123.92 16 ? E? 1205.S 8,85 24.95

1619.86 2.03 t8.78 198.12 119.80 18 4 13 819.9 14.00 3R7.82

1447,$g 5,44 353,86 200,00 117.79 19 |3 31 44?,4 18.39 331.58

1294,34 8,03 340.14 188.12 1t9,80 80 38 18 284,3 14,00 318.t8

1252.33 -4.27 333.08 t94o21 123.92 80 31 0 252.3 9.85 313.47

DIFFERENTIAL CORRECTION8

TOE -.1466 TRA -.5337 TC3 .2499 BAU .1092

ROE -,5658 RRA .13?4 RE3 .0154 FAU .04999

FOE -.2019 FRA -.0066 FC3-1.3264 BSP 676

BDE .5842 8RA ,5757 DC3 .2504 FSP 184

LAUNCH DATE JUN 20 1971

HELIOCENTRIC C(_NIC

RL 152.03 LAL -.00

RP 206.77 LAP -1.71

RC 69.140 GL -10.67

PLANET(XENTRIC CONIC

C3 31.230 VHL 5.588

LNCH AZMTH LNCH TIME

50.OO 12 34 25

60.00 13 50 54

70.00 13 30 32

LOL 268.04 VL 33,440 GAL

M|D-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 700.9 SGR 594.5 863 132.1 ST 11.9 8R 28,$ 88 ?.$

RRT -.0526 RRF .0956 RTF -,3716 CRT .5421 CR8 0.8?02 CRY -.6039

SG8 919.1 823 -.0275 813 ,3784 L$A 30.1 MSA 9.7 88A 1.6

SGI 703.4 SG2 391,6 THA 171,19 ELI 29.3 EL2 9.7 ALF 75.62

FLIGHT TIM_ 90.00 ARRIVAL DATE SEP 18 1971

DISTANCE 227.614 EARTH TO MARS

6.89 AZL 91.79 HCA 73.49 SMA 211.42 ECC ,30364 INC 1.7865 VS 29.306

LOP 341.53 VP 25.612 GAP 17.63 AZP 90.51 TAL 30.18 TAP 103.67 RCA 147.23 APO 275.62 V2 26.485

GP -3.?? ZAL 45.89 ZAP /64.10 ETS 193.58 ZA( 166.33 ETE 358.6? ZAC 95.13 ETC 27g.27 LVI -16.$9

DLA -27.14 RAL 318.79 RAD 6647.5 VEL 12,298 PTN 7.23 VHP 7.822 OPA -18.09 RAP 330.31 ECC 1.8140

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2682,95 -16.41 74.45 182.33 135.31 13 19 8 1682.9 1.84 58.41

2479.52 -10.16 61.96 188.17 129.21 14 32 13 1479.5 s.g2 43.99

2186.52 -3.53 43.14 193.10 123.99 16 6 sg 1186,5 10.35 23.53

80.00 17 35 19 1795.89 2.84

90.00 19 32 55 1416.68 6.41

lO0.OO 20 18 11 1270.37 2.84

110.00 20 29 59 1233.33 -3.55

DIFFERENT IAL CCRRECTtONS

TOE -.1410 TRA -.5463 TC3 .2664 BAU .1114

ROE ".3606 RRA ,|533 RC3 .0126 FAU ,05264

FDE -,2183 FRA -.0198 FC3-1.4892 83P 693

BDE ,5781 BRA .5674 6C3 .2667 FSP 1?9

LAUNCH DATE JUN 20 1971

17.46 197.07 119.74 18 S 15 795.9 14.73 336.41

351.52 199.03 117.60 19 58 32 416,7 17.21 329.70

338.83 197.07 119.74 20 39 21 270.4 14.73 317.78

332.06 193.10 123.99 20 50 32 233.3 10.35 312.45

MID-COURG[ EXECUTION ACCURACY ORBIT OETERNINATtON ACCURACY

$GT 711,1 8GR 601.5 863 142.2 ST 11.9 88 28.g 88 ?,?

RRT -.0557 RRF .1027 RTF ".3749 CRT .5322 CR8 0,9693 CST -.6088

SGB 931.3 R23 -,0309 R13 .3825 LSA 30,8 HSA g.8 88A 1,8

3G1 713.8 $G2 598.2 THA 170.84 ELI 2g.6 EL2 9,8 ALF 76.0?

FLIGHT TIRE 92.00 ARRIVAL DATE 8EP 20 1971

DISTANCE 231.233 EARTH TO MAR8

6,8| AZL 91.76 HCA 74.78 IRA 206.71 [CC .29481 INC 1,7588 Vl 29.306

17.14 AZP 90.46 TAL 30.69 TAP 105.40 RCA 147.18 APO 270,23 V2 26.480

HELIOCENTRIC CONIC

RL 152.03 LAL -.OO LOt. 268.04 VL 33.318 GAL

RP 206.81 LAP -1,70 LOP 342.80 VP 28.447 GAP

RC ?0.455 GL -10.69 GP -3,88 ZAL 45.34 ZAP 162.85 ET8 192.86 ZAE 166.56 ETE 357.60 ZAC 93.03 [TC 279.27 LVi -18,30

PLANETOCENTRIC CONIC

C3 29.964 VHL 5.474 DLA -27,32 RAL 318.20 RAD 0647.0 VEL 12.243 PTH 7.19 VHP 7.549 DPA -18.18 RAP 330.38 ECC !.4931

|NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM lNJ 2 LAT INJ 8 LONG

73.79 181.26 135.51 13 17 29 1668.4 2.58 57.80

61.19 187.08 129.36 14 30 58 1463.8 6.61 43.24

42.21 192.03 124.05 16 6 25 1168.7 11.01 22.58

16,21 196.05 !19.68 18 6 11 773.1 15.41 355.07

349.82 198.10 !17.38 19 sg 37 386.3 1?,99 327.83

337.57 196.03 119.68 20 40 17 247,6 13.41 318.44

331.13 192.03 124.05 20 49 59 21S.5 11.01 311.48

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 715,1SGR 808.2 SG3 153.1 3T 11.5 8R 89.2 88 8.8

RRT -.0877 RRF ,1105 RTF -.)_11 ¢RT .3004 CA8 ".9884 Ci¥ -,lllI

8GB 938.8 R23 -,0158 R13 .4100 LSA 30,9 NSA 9.7 888 !.7

861 719,2 8G2 803.4 TflA 168.70 ELI 29.9 EL2 9,7 4LF 77.33

FLIGHT TIME 94.00 ARRIVAL DATE 8EP 22 1871

DIGTANC[ 234.812 EARTH TO NARD

33.804 6AL 6.00 AZL 91.13

25.291 GAP 16.66 A2P 90,42

44.81ZAP 161.50 ET8 192.23

LNCH AZNTH LNCH TIME L-I TIN[ ZNJ LAT

50,OO 12 33 0 2068.37 -18.70

60.00 13 49 94 2463.82 -9.48

70.00 18 30 17 2168.87 -2,87

80.00 17 36 38 1773.15 3.60

90.00 19 38 31 1388.35 7.36

tOO,DO 20 19 30 1247.82 3.60

!10.00 20 29 43 1215.49 -2.87

DIFFERENTIAL CCNRECTION8

TOE -.1283 TRA -,5298 TC3 ,2851 8AU .1183

flOE -.3583 ERA .1490 RE3 ,0080 FAU .OSS4S

FOE -.2353 FDA -.0341 FC3-1.8022 |DP DID

DOE .5704 DRA .3304 DC3 .2932 FIP 198

LAUNCH DATE JUN 20 19T1

H[LiO¢EHTRIC ¢ON1¢

RL 152.03 LAL ".00 LOt. 288.04 VL

RP 206.8? LAP -1.68 LOP 344.0D VP

RC 71.818 GL -10.70 GP -3.90 ZAL

PLANETOC[NTRIC CONIC

NCA 76.03 8MA E06,|| ECC .2886? INC

TAL 31.2D TAP 107,23 RCA 147.13 APO

ZAE 166,86 ET[ 358.46 ZAC 94,83 [TC

1.7313 Vl 29.306

283.38 V2 28.474

279.28 LV] -18,20

C3 28.813 VHL S,368 DLA -27,49 RAL 317,62 RAD 6646.S V[L 12,187 PTH ?.15 VHP 7,288 DPA -18.28 RAP 330,38 ECC 1.4748

LNCH AZNTH LNCH TIRE L*I TIME ]NJ LAT INJ LONG |NJ IT ARC |NJ AZMTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 31 35 2034,78 "IS.04 73,17 180.23 135.6g 13 15 50 1634.8 3.26 57.23

60.00 13 48 52 2449.20 -8,85 60,47 t86.04 12g.48 14 29 41 144g.2 7.25 42.53

70.00 15 29 $5 2152,05 -2.24 41.34 1g1.00 124.09 16 S 4? 1152.0 11.62 21.86

80.00 17 37 47 1731,78 4,32 15.03 193.07 119.57 18 6 58 751.8 18.04 333.80

90.00 19 40 g 1357.18 8.27 348,13 197,21 117.14 20 2 46 357,2 18.74 326.00

100.D0 20 20 39 1226.23 4.32 336.40 195.07 119.$7 20 41 S 226,3 16.04 315.16

110.00 20 29 22 11g8.87 "2.24 330.26 191.00 124.09 20 4g 20 198.g 11.62 310.56

OIFFERENT]AL CORRECTION6 MZD-COURDE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

TOE -.1251 TRA ".5266 TC3 .3085 BAU ,1177 8GT 725.8 $GR 614.6 SG3 164.7 ST 11.8 SR 29.6 88 8.7

ROE -.SS20 RRA .1432 RC3 .0030 FAU .05846 RRT ",06?? RRF ,1185 RTF -,3934 CRT .4996 CR$ -.9671 CST -.6035

FOE -.2337 FRA -.0499 FC3-1.?563 DIP 647 SG8 951.1 R23 -*0277 R|3 .4030 LSA 31.4 HSA 9.9 8SA 1,8

BOE .3660 BRA ,5462 BC3 .3035 F6P 214 SGI 729.9 SG2 609.8 THA 168.g7 ELI 30.2 EL2 9.9 ALF ??.$4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE _UN RO IS?$

MELID¢ENTRIC CONIC

RL 192.03 LAL -.00

RP 206.93 LAP -t.66

RC ?3.226 GL -10.19

PLANETOCEHTR1C C_lC

C3 27.770 VHL S.E?O

LNCH AZMTH LNCH TIME

SO.OO 12 30 $

60.00 13 47 45

70.00 19 28 _?

80.00 17 38 46

80.00 19 43 SO

1DO.GO 20 21 36

110.00 20 28 54

FLIGHT TIME tl.OO ARRIVAL OAT[ JRP 14 llTI

DISTANCE 8)8.44) EARTN TO MAll

LOL |lk_,04 VL 13.098 $AL I,?i AZL 91,70 HCA 77,|0 8MA |04.0| ECC ,RY984 INC 1,704i Vl IR,)OR

LOP 345,33 VP l§,144 GAP |4.$9 AZP 90,37 TAt. 31o70 TAP $09,09 RCA 147.06 APO liO,iiVi ll.4il

GP -4.07 ZAL 44.30 ZAP 110,28 [T8 191,R? ZAE 187,22 [T[ $SS,Zt ZAC R4.03 ETC 876.R8 LVI *19,06

OLA -R7.84 RAL 317,06 RAO Olki@.$ VEL $|.|54 PTH ?.$E VHP 7,039 DPA "19.39 RAP 330.36 ECC $.4170

L-| TIN[ |NJ LAT INJ LONG INJ AT ASC INJ AZMTH |NJ T|Mt[ PO C8T TIM IMJ 2 LAT INJ 2 LONG

2842.12 -14.42 72.61 179.24 $35.85 13 14 10 1642.1 3.$9 $6.70

2435,65 -8,2@ S9.80 185.04 129,59 14 20 62 1435,9 7,84 41.66

2136.61 -$.65 40°53 $90,05 124.12 i@ $ 4 $139.9 12.18 20.81

1731,79 4.99 $3,92 194.13 $$9.40 19 7 37 731.8 16.@2 3S2.$0

1325.46 9.16 348.30 196.36 $18.67 EO 3 56 325.3 19.44 324.19

1205.26 4,99 335.29 194.13 119.46 20 41 44 206.3 16.62 313.87

1183.42 -1.65 329.45 190.01 124.12 20 48 37 183.4 12.18 309.73

DIFFERENTIAL CCRRECTION8

TOE -.1231 TRA -.5227 TC3 .3163 EAU ,1178

ROE -.5481 RRA .1414 RC3 .0004 FAU .06163

FDE -.2727 FRA -.O6TO FC3-1.9219 86P 686

DOE .5617 ERA .5414 BC3 .3165 F8P 233

MXD-COQRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 735.3 8DR 620.7 803 177.0 8T 11.7 8R 29.9 68 9.R

RRT -.0618 RRF ,1271 RTF -.3672 CRT .4989 CRS -.9656 CST -.8151

6GB 962.2 R23 -.0373 R13 .3963 LSA 31.6 MSA 10.0 SSk 1.8

$G1 739.5 802 615.7 THA 189.00 EL1 30.5 EL2 10.0 ALF ?7.63

LAUNCH DATE JUN 20 1971 FLIGHT TIM( 9@.00 ARRXVAL DATE 8[P 26 19?1

HELIOCENTRIC COLIC

RL 152.03 LAL -.OO

RP 207.00 LAP -1.64

RC 74.683 GL -10.68

PLANETOCENTRIC CONIC

C3 26.817 VHL 5.179

LNCH AZMTH LMCH TIME

50.00 12 26 41

60.00 13 48 38

?O.OO 15 28 53

80.00 17 39 35

90.00 19 47 34

100.00 20 22 25

110.00 20 28 19

LCX. 268.04 VL

LOP 346.60 VP

GP -4.18 ZAL

DIRTANCE 242.421 EARTH TO MARS

33.000 GAL 6.72 AZL 91.66 HCA 78.56 8HA 202.01ECC .27218 INC 1.6778 Vl 29.306

25.00@ GAP 13,73 AZP 90.33 TAL 32.18 TAP 110.74 RCA 147.03 APO 257.00 V2 28.456

43.81 ZAP 158.96 ETS 191.17 ZAE 167.65 ETE 353.83 ZAC 94.74 ETC 279.24 LVI -15.97

DLA -27.78 RAL 316,51 RAD 6643.7 VEL 12.115 PTH 7.09 VHP 6.800 DPA -18.52 RAP 330.36 ECC 1.4413

L-[ TIME INJ LAT INJLONG ]NJ RT AGC INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2630.37 -13.85 72.08 178.31 135.99 13 12 31 1630.4 4.48 56.20

2423.01 -7.71 59.19 184.09 129.68 14 27 1 1423.0 8.38 41.25

2122.34 -1.10 39.79 189.06 124.14 16 4 15 1122.3 12.69 20.03

1713.22 5.61 12.89 193.22 119.37 18 6 7 713.2 17.16 351.48

1300.40 10.02 344.89 195.58 116.58 20 9 14 300.4 20.12 322.41

1187.69 5.61 334.26 193.22 119.37 20 42 13 187.7 17.16 312.85

1169.15 -1.10 328.71 189.06 124.14 20 47 46 169.2 12.68 308.95

DIFFERENTIAL CORRECTIONS

TOE -.1207 TRA -.5182 TC3 .3272 BAU .1173

ROE *.8444 RRA .1377 RC3 -.0049 FAU 005302

FOE -.2923 FRA -.0851 FC3-2.0989 RiP 713

DOE .5576 BRA .5362 @C3 .3272 FSP 234

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CCtAIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8GT 743.4 3GR 826,5 603 190.1 ST 11.8 8R 30.2 $$ 9.7

ART -.0706 RRF ,$361 RTF -,3616 CRT ,4932 ERR -.9840 CIT *.8227

$GB 972.1 R23 -,0462 RI3 .3945 LSA 32.3 MSA 10.1 8$A 1.9

801 747.7 802 621.3 THA 168.84 ELI 30.9 EL2 !0.1 ALF ?7.78

FLIGHT TIN@ 100.00 ARRIVAL DATE $EP 28 1871

DISTANCE 246.241 EARTH TO MARS

ML 152.03 LAL -.OO

RP 207.08 LAP -1.63

RC 76.180 GL -10.66

PLANETOCENTRIC CONIC

C3 25.947 VHL 5.094

LNCH AZHTH LNCH TIM2

50.00 12 27 13

90.00 13 45 27

?O.OO 15 28 12

DO.Q0 17 40 9

90.00 19 51 21

tOO.DO 20 25 1

110.00 20 27 35

Ol FF[RENT IAL CCRRECTION8

TOE -.1181 TRA -.9137 TC3 .33@8 RAU .1189

ROE ",5410 RRA .1341 Re3 ".0110 FAU .01038

FOE ".3121 FRA -.1845 FC3-2.2880 88P 732

ROE .5537 BRA .5310 Be3 .3370 FSP 276

LOL 268.04 VL 32.909 GAL 6.68 AZL 91.65 HCA 79.03 @HA 200,18 ECC .28575 INC 1.$5t4 Vl 29.309

LOP 347.86 VP 24.8?6 GAP 15.29 AZP 90,29 TAL 32.65 TAP 112.47 RCA 146.98 APO 253.38 V2 26.449

GP -4.29 ZAL 43.33 ZAP 137.61 ET8 190.71 ZAE 168.15 [TE 332.29 2AC 94.64 [TC 2?9.22 LVI -15.83

DLA -27.90 RAL 315.98 RAD 6645.4 VEL 12.079 PTH 7,06 VHP 6.572 DPA -10.66 RAP 330.31 [CC 1.4270

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2819.51 -13.32 71.60 177.41 136.11 13 10 52 1619.5 5.03 55.75

2411.40 -7.21 58.63 183.18 129.76 t4 25 36 1411.4 6.89 40.68

2109.22 -.$0 39.10 186.11 124.15 11 ) 21 1109.2 13.16 19.31

1696,13 6.18 11.9§ 192.35 119.27 16 8 23 $96.1 17.64 330.44

1273,00 10.05 343.31 194.83 !16.28 20 12 34 273.0 20.76 320.$5

1170.80 6.18 333.31 192.35 119.27 20 42 31 170.6 17.64 311.81

1154.04 -.40 326.02 180.15 124.15 20 46 55 156.0 15.16 308.t_

HID-COURSE EXECUTION ACCURACY ORBIT DETERfllMATION ACCURACY

8GT 750.3 8GR $32.0 303 204.0 ST 11.9 6R 30.5 3| 10.2

RRT -.0729 RRF *145? RTF ",_,60 CRT .4190 CRI -.962i CIV -.6293

SGB 981.0 R25 -.0545 R13 .3903 LIA 32.7 HIA 10.2 88A 2.0

$G1 754.9 SG2 625,5 THA 156.54 ELI 31.1 EL2 tO.l ALF 77.65

LAUNCH DATE JUN 20 1911 FLIGHT TIME 102.00 ARRIVAL DATE 6EP 30 1971

HELIOCENTRIC CONIC DISTANCE 250.099 EARTH TO MARS

RL 132.03 LAL -.80 LOL t$8.04 VL 32.824 GAL 6.83 AZL 91.$3 HCA 61.09 6HA 196.51 [CC .25911 INC 1.8251 Vt 28.3DS

RP 207.17 LAP -1,$1 LOP 349.13 VP 24.?53 GAP 14,$5 AZP 90,25 TAL 33,10 TAP 114,19 RCA 145,94 APO 250.06 V2 28,438

RC 77,718 6L -$0,$2 6P "4,41 ZAL 42,88 ZAP 155,24 ET$ 190,30 ZAE 155,70 IT[ 350.32 ZAC 94,34 [TC 2?$,20 LVl -15,66

PLANE7OC[NTRIC CONIC

C3 R5,191VHL $,015 OLA "26,00 RAL 316,48 RAD 6643,1V[L 12.047 PTN ?.03 VHP 6,3§3 DPA -18,61 RAP 330.24 [CC 1.4139

LNCM AZNTH LNCH TIME L-i TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIM |NJ 2 LAT INJ 2 LONG

50.00 12 23 45 2609.49 -12.62 71.15 175.55 136,22 13 g 14 1609.S 5.53 55.32

SO.O0 13 44 14 2400,?4 "6.74 58,11 182.31 129.83 14 24 14 1400.? 9,35 40,18

?0,00 15 2? 25 2097.25 *.14 36,48 187.29 124.13 16 2 23 1097.3 13,59 18.84

80.00 17 40 31 1680,37 6.70 11.08 191,51 119,15 18 8 31 680.8 15.08 349.49

80.00 19 $5 11 1246,27 11.65 341.73 194.12 ti5.93 20 $3 57 246.3 21.36 318.92

I00.00 20 23 22 1159.04 6.70 332.45 1g1.51 119.16 20 42 37 15S.O 18,08 310.68

110.00 20 26 52 1144.0? -.14 327.40 167.29 124.15 20 43 56 144.1 13.5g 30?.58

DIFFERENTIAL CORRECT|ON6 NID-COUR8E EXECUTION ACCURACY ORBIT DETERNINATION AccuRACY

TD£ -.1159 TRA -,S095 TC3 .3450 @AU .1162 8GT 756.0 8DR @37.4 $03 218.6 8T 11.g 8R 30.8 88 10.8

RD[ -.53?? RRA .1309 RC3 -,0179 FAU ,07235 RRT -,0750 RRF ,1559 RTF ".3692 CRT .4658 CR$ -.9603 C8T -.8383

FD[ -.3339 FRA -.1255 FC3-2,4903 D6P 741 3GB 988.g R23 -.0633 R13 .3858 L6A 33.1 N8A 10.3 S8A 2.0

ROE .$501 BRA .$290 BC3 .3499 F6P 300 $GI ?61.D SG2 631,4 THA 168.19 EL1 31.4 £L2 10.2 ALF ?8,09
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 20 1671

HELIOCENTRIC CONIC

RL 132.03 LAL ",00

RP 207.26 LAP "t. S6

RC 79,293 6L "!0,36

PLANETOCENTRIC CONIC

C3 24.420 VHL 4.642

LNCM AZMTH LNCM TIME

90,00 12 24 18

60.00 13 42 58

70.00 15 26 33

80.00 IT 40 38

gO,DO 19 59 2

100.00 20 23 30

110.00 20 25 99

FLIEMT TIM( 104.00 AREIV4L DATE OCT 8 1671

GIITANEE |53.901

LOI. 260.04 YL )|.T43 tAL t.61 AlL el.S0 HCA l|.]! RNA

LOP 530.39 VP 14.651 GAP |4.43 AZP IO.El TAL 33.33 TAP

GP -4.55 ZAL 4|.49 ZAP 194.63 ET8 169.92 ZAE 188.32 ETE

EARTH TO M468

III,RI ECC .tl4il INC 1.9669 VI 26.806

|t|.ll RCA 146,80 APO 847.01 V2 26.468

)46.46 ZAC 94.44 ETC 279.17 LVl -19.94

OLA -26.08 RAL 315,00 RAD 6144.? VEL 16.016 PTH T.O| VHP I,|44 DPA *18.97 RAP 330.14 [CC 1.4018

L-I TIME INJ LAT lNJ LONG INJ RT ASC 1NJ AZNTH INJ TIME PO C|T TIM IMJ 2 LAT INJ Z LONG

2600,50 -12.57 T0,75 175,75 134,3Z 19 ? 58 1600,5 5,96 94,94

2391.00 -6.32 57.64 16t.49 129.69 14 22 49 1391.0 9.77 38.68

2086.40 .27 37.91 186.46 124.15 16 1 19 1066.4 15.98 18.04

1666.56 7.17 10.30 190.70 119.06 18 8 25 666.6 18.47 348.63

1220.25 12.42 340.23 193.46 115.61 20 19 22 220.5 21.92 317.23

1141.05 7.17 331.67 190.70 119.06 20 42 31 141.0 18.47 310.00

1133.22 .27 326.83 186.46 124.15 20 44 53 133.2 13.98 306.86

DIFFERENTIAL CCRRECTION6

TDE -.1138 TRA -.3051 TC3 .5516 BAU .1151

R02 -.534? RRA .1271 RE3 ".0299 FAU .07634

FD2 -,3558 FRA -.1475 FC3-2,7064 66P 746

DOE ,5466 BRA ,5209 BC3 ,3525 FSP 325

MID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

SGT 760.7 6OR 642.5 503 234.4 8T 12.0 66 31.1 86 11.3

RRT ",0774 RRF .1668 RTF -,3613 CRT ,4630 CR8 -,9583 CST -.6426

SGE 995.8 R23 -.0728 613 .3805 LIA 33.9 NSA 10.4 88A 2.1

SGI 766,1 6G2 656,1 THA 167,74 ELI 31,7 EL2 10,3 ALF 78,28

LAUNCH DATE JUN 20 1971 FLIGHT TIHIE 106.00

HELIOCENTRIC CONIC

RL 152.03 LAL -.00

RP 207,37 LAP -1,36

lIC 80.909 GL -10,34

PLANETOCENTRIC CONIC

C3 23.749 VHL 4.873

LNCH AZNTH LNCH TIME

50.00 12 22 51

60.00 13 41 42

70.00 15 25 35

80.00 17 40 30

90.00 20 2 32

100.00 20 23 22

110.00 20 23 1

DIRTANCE 257.914

LOL 266.04 VL 32.672 6AL 6.58 AZL 91.57 HCA 83.61 SMA

LOP 351,65 VP 24,526 GAP 14,02 AZP 90,16 TAL 33,94 TAP

GP -4.66 ZAL 42.05 ZAP 153.40 ET6 189.57 ZAE 169.98 ETE

ARRIVAL GATE OCT 4 1971

EARTH TO MAR8

195.61 ECC .24923 INC 1.5733 Vl 28.300

117.55 RCA 146.66 APO 244.36 V2 26.419

346.08 ZAC 94.34 ETC 279.14 LVI -13.36

DLA -28.15 RAL 314.55 RAD 6644.5 VEL 11.989 PTH 6.98 VHP S.945 OPA -19.15 RAP 330.02 ECC 1.3908

L-I TIME 1NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT 1Ha 2 LONG

2591.89 -11.96 70.38 174.98 136.40 13 6 3 1591.9 6.41 54.56

2382.15 °5.93 57.21 180.70 129.94 14 21 24 1582.1 10.15 39.24

2076.64 .65 37.40 185.66 124.15 16 0 12 1076.6 14.33 17.80

1654,18 7,37 9,61 189.93 118.97 |8 6 5 654,2 18,81 347,67

1195.00 15.16 338.74 192.83 115.26 20 22 47 195.0 22.45 315.57

1128,65 7,57 330,g8 18g.93 118,97 20 42 II 128,6 18,81 309,24

1123.45 .65 326.32 185.66 124.15 20 43 49 125.5 14.33 30Q.42

DIFFERENTIAL CCRRECTION8 NIO-COUR6E EXECUTION ACCURACY

TOE -.1124 TRA -.5014 TC3 .3354 BAU .1t33 SGT 764.5 6GR 647.5 SG3 231.0

RDE -,5317 RRA ,1238 RE3 -,0540 FAU ,06054 RRT -,0792 RRF ,1783 RTF -,3513

FDE -.3785 FRA -.1707 FC3-2.9399 BSP 746 8GO 1001.8 R23 -.0837 R13 .3731

BDE .5438 BRA ,5164 BC3 ,3570 FSP 353 561 770,2 662 640.6 THA 167,30

LAUNCH DATE JUN 20 1971 FLIGHT TIME 108.00

HELIOCENTRIC CONIC DISTANCE 261,865

RL IS2.03 LAL -.00 LOL 268,04 VL 32,609 GAL 6.55 AZL 91.55 HCA 84.87 SMA

RP 207.48 LAP -!.54 LOP 352.91 VP 24.422 GAP 13.62 AZP 90.14 TAL 34.33 TAP

RC 82.560 GL -10.48 GP -4.79 ZAL 41.67 ZAP 151.94 ET6 189.24 ZAE 170.69 ETE

PLANETOCENTR]C ¢ON1C

C3 23,129 VHL 4,809 DLA -28,20 RAL 314,16 RAD 6644,2 VEL 11,963 PTH 6,96 YNP

LNCH AZHTH LNCH TIN( L-| TIME INJ LAT

50.00 12 21 26 2884.23 -11.58

60.00 13 40 24 2374.15 -5.58

70.00 15 24 32 2067.93 .96

80.00 17 40 7 1643.39 7.93

90.00 20 6 40 !170.70 13.86

IO0.OO 20 22 38 1117.86 7.93

liD.D0 20 23 98 1114,79 .98

DIFFERENTIAL CCRRECTION8

TDE -.|114 TRA -,498| TC3 .3587 6AU .1||1

ROE -.S290 RRA .1209 RC3 -.0433 FAU .08495

FOE -,4019 FRA -.1938 FC3-3,1797 63P 742

8OE ,S4OS ERA .5123 BE3 .3594 FIR 381

LAUNCH GATE JUN 20 1971

HELIOCENTRIC CONIC

RL 152.03 LAL -,00

RP 207.60 LAP -1.32

RC 64.247 GL "|0.42

PLANETOCENTR|C CONIC

C3 22.556 VHL 4.749

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

70.05 174.26 136.48 13 4 30

36.82 179.96 129.98 14 19 58

36.95 164.91 124.14 13 59 0

9.00 189.18 118.88 I6 7 30

337.30 192.24 !14.90 20 26 10

330.37 189.18 118.68 20 41 37

325.87 184.91 124.14 20 42 33

MID-COURSE EXECUTION ACCURACY

SGT 767.3 SGR 652.2 3;3 263.4

RRT ".0807 RRF .1904 RTF -._,88

8GB 1007,1 623 ".0958 RI3 .3638

5GI 773.5 302 644.9 THA 166.84

FLIGHT TIME 110.00

DISTANCE 265.842

LOL 268.04 VL $2.542 GAL 6.51 AZL 91.52 HCA 66.13 8MA

LOP 354.1? VP 24.323 GAP 13.24 AZP 90.10 TAL 34.69 TAP

GP -4.93 ZAL 41.31 ZAP 150.45 (T$ 188.94 ZA( 171.44 ETE

LMCM AZMTM LNCM TIME L-! TIME INJ LAT

30.00 12 20 2 2577.30 -11.24

G0,00 13 39 6 2366,97 -5,27

TO.DO 15 23 24 2060.26 1.27

80.00 17 39 27 1634.22 8.23

90.00 20 lD 14 1147,84 14.31

100.00 20 22 lg 1108.69 8.23

110.00 20 22 30 1107.08 1.27

DIFFERENTIAL CCRRECTION8

TOE -,1112 TRA -,4956 TC3 .3550 BAU .1083

ROE -,5262 RRA .11T4 RE3 -,0533 FAU ,08961

FOE -.4257 FRA -,2212 FC3-3,43gl BSP 736

BOE ,5379 6RA ,5094 6C3 ,3590 FSP 412

ORBIT DETERMINATION ACCURACY

ST 12.0 6R 31.4 86 11.8

CRT .4821 CRI -,9964 CST -.6488

LSA 33.9 NSA 10.5 SIA 2.2

ELI 32.0 EL2 10.3 ALF 78.28

ARRIVAL DATE OCT 6 1971

EARTH TO MAR8

194.35 ECC .24453 INC 1.5475 Vl 29.306

119.20 RCA 146.82 APO 241,87 V2 20.402

343.20 ZAC 94.24 ETC 279.10 LVI -15.20

3.794 OPA -19.35 RAP 329.86 ECC 1.3807

PO CST TIN INJ 2 LAT INJ 2 LONG

1584.2 6.79 54.28

1374.1 10.49 38.65

1067.9 14.63 17.01

e43.4 19.10 347,20

170.7 22.93 313.98

117,9 19,10 300,37

!14.8 14.63 305.93

ORBIT DETERNINAT|ON ACCURACY

3T 12.t 36 31.8 $S 12.3

CRT .4621 CR$ -.9344 CIT -.I979

LSA 34.3 N3A ID.6 8SA 2.2

EL1 32.2 EL2 10.4 ALF 78.31

ARRIVAL DATE OCT 8 !971

EARTH TO NAR$

193.16 ECC .24019 INC 1.$220 Vl 28.306

120.83 RCA 146,79 APO 239.60 V2 26.388

336.69 ZAC 94.|4 [TC 279.03 LV[ -13.01

DLA "26.24 RAL 313.72 RAG 6644.0 VEL 11.939 PTH 6.94 V_P 5.571GPA "19.56 RAP 329.66 ECC 1.3712

INJ LONG INJ RT A8C INJ AZNTH | NJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

69.74 173.38 136.54 13 2 59 19T7.3 7.14 53.96

56.49 1Tg.25 130,01 14 18 33 1367,0 10,80 38,49

36.55 184,19 124.13 15 57 44 1060,3 14.g0 16.50

6,4g 186,46 118,80 18 6 42 634.2 19,35 346,63

335,94 lgl,68 114,34 20 2g 22 147,8 23.39 312.43

32g,86 188,46 118,80 20 40 48 |08.? 19,33 308,06

325,47 184,19 124.13 20 41 17 107.1 14,g0 305.30

RIO-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

SGT 76g.6 SGR 656.8 603 288.9 8T 12.2 86 31.8 SS 12.6

RRT -,0812 RRF .2032 RTF -.3236 CRT ,4849 CRS -.9324 CST -.6673

SGB 1011.8 R23 -,1103 R13 ,3522 L$A 34.7 N$A 10,7 SSA 2.3

SG1 T76,0 SG2 649,3 THA 166,.49 ELI 32,4 EL2 10.5 ALF 78,23
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUM¢H DATE JUH lO tS?I PLIGHT TIM( 111.00 ARRIVAL DIT[ OCT 10 lift

NELIQC[NTRIC CONIC

RL Ig2.OS LAL ".00

RP 20?.73 LAP "1,S0

Re gS.g6g 6L -10.31

PLANETOCENTRIC CONIC

C3 12,O2g VHL 4.693

LNCM AZNTH LNCH TIME

SO.GO 12 18 40

60.DO IS 37 4T

TO.O0 15 22 11

80.00 17 38 31

DO.DO 20 13 5

100.00 20 E1 23

110.00 20 21 37

DISTANCE ISS,S4t

LO(. 8||.04 VL )8.484 GAL S,48 AZL 91.50 HCA DT.30 IRA

LOP 355.43 VP 14,tlS SAP lt,6l AZP DO.O? TAL 35.03 TAP

r_ -3.07 ZAL 40.99 ZAP 148.92 [T8 183.G4 ZA[ 178,81 [T[

EARTH TO MARS

19l.t4 [C¢ .13SIT INC 1.4e63 Vt IS. lOS

188,48 RCA 14R,?6 APO EST,IE V8 26.37)

333,83 ZAC 94,0| ETC 879,00 LV! -14.81

OLA -R8.EG RAL 313,35 RAO SM3.? VEL 11.91T PTH 6.98 VHP 5.39T DPA -19.79 RAP 329.4T ECC I.$SRS

L-I TINS IHJ LAT INJ LON6 INJ RT AgC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2571.04 -10.93 $9.47 172,94 136.60 13 | 31 1571.0 7.45 31.?0

2360.58 -4.99 36,17 173.59 130,04 14 17 8 1330,S I1,03 36,17

E053.57 1.53 36.20 183.51 124.12 IS 36 24 1053.6 IS.14 18.20

IS23.64 0.48 S.OT 187.77 118.74 18 S 38 623.6 19.35 $46.16

1188.01 15.07 334.75 191,12 114.22 20 31 53 129.0 23.77 311.10

1101.11 8.48 329.43 167.77 113.74 20 39 44 101.1 19,53 307.53

1100.Sg 1.33 325.12 183.51 124.12 20 39 58 100.4 15.14 303.12

DIFFERENTIAL CORRECTIONS

TOE -.1114 TRA -.4935 TC3 .3302 BAU .1049

RDE -.5239 RRA .1143 RC3 -.0646 FAU .09449

FOE -.4SOS FRA -.2487 FC3-3.7136 DSP 723

DOE .3333 BRA ,3063 8C3 .3361 FSP 443

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 770.9 SGR 661.4 $63 306.4 ST 12.3 8R 32.1 $8 13.3

RRT -,0811 RRF .2168 RTF -.3036 CRT .4885 CR8 -.9503 ClT -.STY1

$08 1015,7 R23 -,1264 R13 .3384 LSA 35.1 MgA 10.8 634 2.3

$61 777.5 SO2 653.6 THA 166.11 ELI 32.? EL2 10.5 ALP 78.11

LAUNCH DATE JUN 20 1971 FLIGHT TIN( 114.00 ARRIVAL DATE OCT 12 I971

HELIOCENTRIC CCiqlC

RL 152.03 LAL ".00

RP 207.86 LAP -1.47

RC 87.725 GL -10.27

PLANETC_ENTRIC CONIC

C3 21.536 VHL 4.641

LNCH AZNTH LNCH TINS

50.00 12 17 20

60.00 13 36 2g

?O.O0 15 20 54

60.00 17 37 20

90.00 20 13 35

100.00 20 20 12

110.00 20 20 20

DISTANCE 273.862 EARTH TO MARS

LOL 268.04 VL 32.431 GAL 6.43 AZL 91.47 HCA 88.64 9HA 191.18 [CC .23246 INC 1.4712 Vt 29,306

LOP 356.68 VP 24,140 GAP 12.49 AZP gO.D3 TAL 35,35 TAP 123.99 RCA 146.74 APO 235.62 V2 26.357

GP -5.22 ZAL 40.68 ZAP 147.37 ETS 188.36 ZAE 172,98 £TE 329.69 ZAC 93.95 ETC 278.94 LV! -14.60

OLA -28.27 RAL 313.01 RAD 6643.5 VEL 11.897 PTH 6.91 VHP

L-I TIME INJ LAT

2565.44 -10.65

2354.93 -4.74

2047.83 1.75

1620.63 8.68

1116.35 13.39

1093.10 8.68

1094.65 1.75

DIFFERENTIAL CORRECTIONS

TD£ -.1123 TRA -.4920 TC3 ,3419 DAU .1009

RD[ -.5211 RRA .1113 RE3 -,07SR FAU .09959

FDE -.4753 FRA -,2793 FC3-4.0034 BBP ?OR

DOE .5330 BRA .5044 BE3 .3504 FSP 479

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CONIC

RL 152,03 LAL -.00

RP 208.01 LAP -1.43

RC 89.514 6L -10,19

PLANETOCENTR1C CONIC

C3 21.079 VHL 4.59|

LNCH AZMTH LNCH TIME

50.00 12 16 3

60.00 13 35 10

70.00 IS 19 33

gO.DO 17 35 33

90.00 20 10 6

ROD.DO ZO 18 44

110.00 20 16 39

3.231 DPA -20.03 RAP 329.22 [CC 1.3344

INJ LON6 INJ RT ARC INJ AZMTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

69.23 172.34 136.65 13 O 6 1565.4 7.73 53.46

35.90 177.97 130.07 14 15 43 1354.9 11.32 37.89

35.90 182.86 124.11 13 35 2 1047.8 15.34 15.88

7.73 187.11 118.68 18 4 20 620.6 Ig.?I S43.Tg

334.06 190.51 114.02 20 32 11 116.5 23.98 310.32

329.10 187.11 118.68 20 38 27 g5.1 19.71 307.16

324.82 182,86 124.11 20 38 33 94.? 13.34 304.80

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 771,7 SGR 663.8 SG3 326.7 ST 12.3 8R 32,3 81 13.8

RRT -.0797 RRF .2309 RTF -.2843 CRT .4943 CR8 -.9485 CST -.6680

868 1019.2 R23 -.1430 RI3 .3219 LSA 35.5 MSA 10.9 SSA 2.4

S61 778.4 862 858,0 THA IR3.8S ELI 32.9 EL2 IO.D ALP 77.91

FLIGHT TIME IIS.OO ARRIVAL DATE OCT 14 I971

DISTANCE 277.902 EARTH TO MARl

LOL 238.04 VL 38.382 GAL 6.42 AZL 91.45 HCA 89.90 SMA 190.31 [CC .22902 INC 1.4458 Vl Eg.30g

LOP 357.24 VP 24.033 SAP 12.13 AZP gO.OD TAL 35.$3 TAP 12S.33 RCA 146.72 APO 233.69 V2 22.340

6P -0.37 ZAL 40.41ZAP 145.78 ET8 108.10 2AE 173.76 ETE 322.41ZAC 93.85 ETC 2?0.87 LVI -14.38

OLA -81.22 RAL 312.69 RAO $643.3 VEL II.STS PTM S.69 VHP S.O?3 SPA -20.28 RAP 328.95 ECC 1.342|

L-I TIME INJ LAT |NJ LON6 INJ RT ASC |NJ AZNTM INJ TIME PO CST TIM INJ 2 LAT IRJ 2 LONG

2500.45 "10.40 sg.oI 171.78 136.69 12 58 43 1560.5 7.98 53.23

2349.99 -4,52 55.66 177,38 130.09 14 14 20 1350.0 11.53 37.65

2043.01 1.93 35.65 182.26 124.11 15 53 36 1043.0 15.51 15.61

1919,14 8.82 ?.47 186.47 118.64 18 2 49 616,1 19.83 345.51

1113.48 13.34 334.18 189.77 !14,05 20 28 47 118.5 23,94 310.46

1090.61 8.12 320.84 121.47 118.44 20 36 55 gD.6 19.83 306.88

1089.82 1.93 324.37 102,26 124.11 20 37 9 89.8 13.5I 304.33

DIFFERENTIAL CORRECTION8

TDE -,1|36 TNA -.4911 TC3 .3297 3AU .0303

RDE -.3103 RE4 ,1083 RC3 -.Dgg6 FAU .104S2

FOE -.3006 FRA -.3062 FC3-4,30OI |SP 690

DDE .3309 ERA .3029 SC3 ,3419 FIP 513

MID-COUR2E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT T72.0 S_q 670,1 863 348.1 8T i2.6 SR 32.4 6| $4.2

RRT -.OYSg RflF .2457 RTF 0._,93 CRT .SOLO CR6 -.9445 CST -.TODD

SOB 1022.2 R23 ".1667 RI3 ,3014 L|A 35.9 N$A II.O IRA 2.4

661 778.5 S62 SSR.S THA 113.70 ELI 33.1 EL2 10.T ALF ?7.63

LAUNCH DATE JUN 20 1971 FLISNT TIME 118,00 ARRIVAL DATE OCT 16 1971

HELIOCENTRIC CONIC

RL 132.01 LAL -,00

RP E08.1g LAP -1.4E

RC 91.337 6L -10.10

PLANETOCENTN|C CONIC

C3 R0.631VHL 4.544

LNCH AZNTH LNCM TIN[

SO.GO 12 14 48

60,00 13 33 32

TO.OO 15 18 g

80.00 17 34 11

9O.OO 20 4 41

100.00 20 IT 3

110.00 20 17 33

DIFFERENT IAL CORRECTIONS

TOE -*1157 TRA -.4908

ROE ".516D RRA .1034

FDE -.5270 FRA -.3365

DOE .5288 BRA .5019

DISTANCE 231.930 EARTH TO MAR8

LO(. EgO.D4 VL 32.336 GAL 6.39 AZL 91.42 MCA $1.13 8MA 189.51 ECC .22583 INC 1.4205 Vl 29.30g

LOP 359.19 VP 23.975 SAP 11.79 AZP 89.97 TAL 35.89 TAP 127.04 2C4 146.71 APO 232.3! V2 23.323

6P -3.52 ZAL 40,13 ZAP 144,16 ST2 IS7,84 ZA[ 174.38 ETE 312,$S ZAC $3.73 ETC 276.60 LVl -14.14

DLA -28,E4 RAL $12,41 RAO Sg43.1 VEL 11.860 PTH S.27 VHP

L-| TIME |NJ LAT |NJ LON6 [NJ RT ASC INJ AZNTM INJ

2532.05 -10.19 66.82 171.26 136.73 12 37 24

2345.T4 -4.34 35.46 17S.S3 130.11 14 12 37

2032.05 2.06 35,44 181,68 124.10 15 52 8

1613,09 6.92 7.30 IS3.86 118,61 19 1 4

I127.61 13.08 334.?3 188.gg 114.21 20 23 22

1087.36 s.g2 323,67 185.16 118.6i 20 35 10

1085.87 8.08 384.36 181.$8 124.10 20 35 41

NED-COURSE EXECUTION ACCURACY

TC3 .3136 BAU .Ogle SOT 771.9 SGR 074.S $63 3?0.3

RC3 -.1036 FAU .11048 RRT ".07_6 RRF .2614 RTF -.2310

FC3"4.6315 BSP $66 SOB 1023.0 R23 -,1911R13 .2775

Be3 ,3303 FSP $33 SG1 778,0 SO2 $67.4 THA 163,sg

4.922 OPA -80.§S NAP 326.14 [CC 1,3399

TIME PO CgT TIN |NJ 8 LAT IMJ 2 LONG

1356.D 8.20 33.02

1345.7 11.TI 3?.43

t03g.l 15.65 15.39

613.1 Ig.gl 345.32

127.G 23.76 311.07

87.6 1g.91 309.6R

83.D 13.65 304.30

ORSIT DETERMINATION ACCURACY

ST 12.8 SR 32.D 86 14.T

CRT ,5105 CR$ -.g447 C$T ".7123

LSA 36.3 NSA 11.1 $9A 2,S

ELI 33.3 EL2 1D.8 ALF 77.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 2D 19?1

HEL|OCEHTRIC CCNIC

RL 152.03 LAL ",00

RP 208,32 LAP -1.38

RE 93,160 GL -I0,00

PLANETOCENTRiC CONIC

C3 20.232 VHL 4,500

LNCM AZMTH LNCH TIHE

30.00 IE 13 36

60.00 13 32 54

70.00 15 16 41

80.00 17 32 16

90.00 1g 58 42

100.00 20 15 8

110.00 20 16 8

FLIGHT TIN( IlO.80 ARRIVAL DATE OCT 18 1871

LEd. 188.04 VL

LOP .44 VP

GP -5.66 ZAL

DISTANCE tet.o_3 EARTH TO MAll

ll.lll IAL l.)l AZL 81.40 HCk il.4O IHA 1OO.TI ECC .|tIRE IHC Io3il3 Vl 19,898

E3.8il GAP I1,45 AZP 8i,14 TAL 31.1| TAP lEO,S| RCA 14e,TO APO R3O.18 VE Dig[OR

39.94 ZAP 14|.5E ET8 18T.38 Zk[ 174.88 [TE 30D.i3 ZAC 83.85 ETC 278.72 LVI -IS.IS

OLA -RR.EO RAL 31|.1R RAG 854|,R VEL 11.143 PTH l,ll VHR 4.111 DPA -tO.R4 RAP 328.30 [CC 1.3333

L-I TIME IRa EAT INJ LONG INJ RT A8C ]NJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT INJ E LONG

2GRADED -10.00 {8.86 170.77 132.78 1] 16 8 1S56,2 8.39 3l.ll

6346.13 -4.18 |5.28 176.32 130.12 14 11 36 1342.1 11.86 37.25

2035.92 2.20 35.28 181.14 154.09 15 50 31 1035.9 13.75 13.21

1611.43 8.98 7.21 185.58 118.80 I? 89 ? 611.4 19.95 345.21

1139.07 14.T6 335.42 188.23 114.40 20 17 41 139.1 23.36 311.64

1085.90 8.98 326.58 185.28 118.60 20 33 13 85.9 19.05 306.58

1082.74 2.20 324.20 181.14 124.09 20 34 11 82.7 15.73 504.13

DIFFERENTIAL ECRRECTION8

TOE -.1107 TRA ".4914 TC3 .6928 8AU .085|

ROE ".5185 RRA .1026 RC3 ",1185 FAU .1189|

FDE -.5530 FRA -.3689 FC3-4,9685 88P 643

BDE .5270 ERA .5020 863 .3157 FRP 593

LAUNCH DATE JUN 2D 1g71

HELIOCENTRIC CCNIC

HIO-C(XIRSE EXECUTION ACCURACY ORBIT DET(RNINATION kCCUIACY

8GT 775,1 8GR 678.8 803 393.8 8T 13.1 82 35.8 81 13.R

RRT -.0658 RRF .9775 RTF -,19?5 CRT .5615 CR8 -.9430 CIT -.7250

8GB 1028.t 823 -,2194 213 .9473 LGA 36.6 NSA 11.3 8SA 2.5

861 777.5 862 672.6 THA 166.50 ELI 33.6 EL2 10.9 ALF 78.|5

FLIGHT TIHE 122.00 ARRIVAL DATE OCT 20 1971

DISTANCE 2g0.121 EARTH TO MAR8

RL 152.03 LAL -.00

RP 208.49 LAP -1.37

RC 95.074 GL -g.gO

PLANETOCENTRIC C(_NIC

C3 19.876 VHL 4.458

LNCH AZNTH LNCH TIME

50.00 12 12 27

60.00 13 31 18

70.00 15 15 11

80.00 17 30 8

90.00 19 52 39

100.00 20 13 0

110.00 20 14 38

LOL 268.04 VL 32.256 GAL 6.52 AZL 91,37 HCA 93.65 SHA 188.12 ECC .22020 INC 1.3701 VI 29.306

LOP 1.69 VP 23.825 GAP 11.12 AZP 89.91 TAL 38.32 TAP 129.97 RCA 146.70 APO 229.54 V2 26.284

GP -5.85 ZAL 39.73 ZAP 140.84 ETS 187.34 ZAE 175.12 ETE 285.83 ZAC 93.56 ETC 2T8.64 LVI -13.63

OLA -28.15 RAL 311.94 RAD 6642.8 VEL 11.82T PTN 6.85 VHP 4.641 OPA °21.14 RAP 327.92 DEC 1.3271

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZHTH INJ TIME PO E$T TIM INJ 2 LAT INJ 2 LONG

2548.88 -9.83 68.51 170.53 136.79 12 34 55 1548.9 8.56 52.75

2339.13 -4.05 53.14 175.84 130.13 14 10 IT 1339,1 11.99 37.10

2033.59 2.29 35.16 180.63 124.09 15 49 5 1033.6 15.84 15.08

1611.05 8.99 7.19 184.73 [18.5g 17 56 59 611.1 19.96 345.tg

1151,43 14.41 336.16 187.50 114.60 20 11 50 151.4 23.33 312.67

1085.52 8.99 328.56 184.73 !18.59 20 3! 6 85.5 19.96 306.50

1080.41 2.29 324.07 180.63 124,0g 20 32 38 80,4 15.84 305.99

DIFFERENTIAL CCRRECTION_

7DE -.1221 TRA -.4925 TE3 .26T3 BAU .0795

RD( -.5109 RRA .0998 RC3 ".1344 FAU .12220

FDE -.5786 FRA -.3992 FC3-5.3225 BRP 614

BDE .5253 BRA .5025 BC3 .2992 FSP 635

LAUNCH DATE JUH 20 /971

MIO-COUR�E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 772.5 9GR 683.1 $63 418.1 ST 13.3 8R 32.9 88 13.6

RRT -.0567 RRF .2942 RTF -.1597 CRT .5337 CR6 -.9410 CST -.7401

SG8 1031.2 225 -.2506 213 .2104 LSA 3?.0 NSA 11.4 SSA 2.6

861 778.7 SG2 678.3 THA 187.66 ELI 33,9 EL2 11.D ALF 76.32

FLIGHT TII,E 124.00 ARRIVAL DATE OCT 22 IgTI

HELIOCENTRIC C(3HIC

RL 152.03 LAL -.00

RP 208.67 LAP -1.34

RC 96.988 GL -9.79

PLANETC_ENTRIC CONIC

C5 ]9.524 VHL 4,419

LNCH AZNTH LNCH TIME

S0,00 12 11 20

60.00 13 50 2

70.00 15 13 39

80.00 17 27 50

90.00 19 46 39

10D.DO 20 10 42

110.00 20 15 5

DISTANCE 2g4.223 EARTH TO NA88

LOL 268.04 VL 32.221 GAL 6.29 AZL 91.54 NEA 94.89 SNA 187.52 ECC .EI77D INC 1.3448 Vl 29.306

LOP 2,93 VP 23.735 GAP 10.80 AZP 69.89 TAL 36.30 TAP 131.59 RCA 146.70 APO 228.34 V2 26.264

GP -6.01 ZAL 39.58 ZAP 139.12 ETS 187.09 ZAE 175.02 ETE 268.93 ZAE 93.46 ETE 278.54 LVI -13.35

DLA -28.09 RAL 311.74 RAD 6642.5 VEL 11.813 PTH 6.83 VHP 4.511 DPA -21.46 RAP 327.51 ECC 1.3213

L-I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH |NJ TIME PO CDT TIM ZNJ 2 LAT INJ 2 LONG

2546.06 -9.69 88.39 189.91 136.81 12 55 46 15A6.1 8.70 52.63

2556.70 -3.94 55.02 175.40 130.14 14 8 58 1336.7 12.10 36.88

2031.99 2.35 35.07 180.15 124.08 15 47 31 1032.0 15.89 14.99

1611.85 8.95 7.23 184.20 !18.60 17 34 42 611.8 19.94 345.24

1184.12 14.05 336.91 106.81 114.80 20 6 3 164.1 25.08 513.52

I088.32 8.96 528.60 184.20 118.60 20 28 48 86.3 19.94 308.61

1078.81 2.33 323.gg 180.15 124.08 20 3[ 4 78.8 15.88 303.90

DIFFEREN71AL CORRECTION8

TDE -.1192 TRA -.4574 TC5 .2512 BAU .DTIT

ROE -.5080 ERA ,Dg6s 2C3 ".1568 FAU .12886

FDE -.6146 FRA ".4408 FC3-3.?120 RSP 514

GDE ,5220 ERA .4968 8C3 .2939 FSP 669

MID-COURSE EXECUTION ACCURACY ORDI T DETERMINATION ACCURACY

SGT 765.7 8GR 688,3 $63 445,1 ST 13.8 88 33,1 88 16.3

RRT -.0361RRF .8143 RTF -._52 CRT .5255 CRI °.9385 ElY -.7421

8GB 1099.6 223 -.2712 213 .1877 LRA 37.4 MSA !1.4 884 2.8

$61 770.5 SG2 882.9 TMA 166.13 ELl 33.9 EL2 11.D ALF 76.59

FLIGHT TIHE 126.00 ARRIVAL DATE OCT 24 1971

EARTH TO MAR8

LAUNCH DATE JUH 20 1971

HELIOCENTRIC CONIC

RL 132.03 LAL -.00

RP 208.85 LAP -!,31

RC 98.929 GL "9.88

PLANETOCENTR|C EONIC

C3 19.190 VHL 4.381

LNCH AZHTH LNCH T|N4[

50.00 12 10 16

60.00 13 28 48

70.00 15 12 4

80.00 17 25 22

gO.DO 19 40 44

100.00 20 8 14

110.00 20 11 31

OIRTANCE 688.33T

L04. 868.04 VL 3|.|09 4AL 6.25 AZL 91.39 HCA 96.14 8HA 188o8T ECC .21538 IN¢ 1.3194

LOP 4,18 VP 93.688 GAP 10.45 AZP 86,8@ TAL 36.64 TAP 136,?8 RCA 148,70 APO 22?,24

GP -8.19 ZAL 36,44 ZAP 137.38 ET8 186.85 ZAE 174,35 (TE 214,67 ZAC g3.36 ETC 278.44

OLA -68,01 HAL 311.58 RAG 6642.5 VEL ll.7gg PTH 6,82 VHP 4,388 DPA -21.79 RAP 327.07

L-I TIME ]NJ LAT INJ LONG INJ RT A$C INJ AZHTH ]NJ TIME PO C8T TIM [NJ 2 LAT

2545.Tt -g*57 68.29 169.34 136.83 12 52 40 1343.7 8.81

2554.84 -3,86 $4.93 174,gg 130.15 14 7 42 1534.8 12.17

2031.12 2.38 35.03 179.71 124.08 15 45 55 1031.1 15.92

1613.79 8.90 7.34 [83,69 [18.62 17 52 16 613.8 lg.89

11TT.22 13.68 337.6g 186.15 115.00 20 0 2| [77.2 22.82

1088,27 8.g0 328.71 183.6g [18.62 20 26 22 88.5 19.89

1077.g4 2.38 323.95 176.71 124.08 90 26 29 77.9 15.62

DIFFERENTIAL CCRRECTION8

TDE -.1270 TRA -.4931 TC3 .2094 DAU .06gE

RDE -.5060 RRA .0941 RE3 -,1699 FAU .13496

FOE -,6364 FRA -.4686 FC5-6,0884 BRP 539

BOE .5217 BRA .5020 8C3 ,26gT FRP T17

MID-COURSE EXECUTION ACCURACY

6GT 771.4 8DR 6g2.s SG3 470.3

RRT -.0360 RRF ,3311 RTF -.0793

3GB 1036.6 R23 -.3137 813 .1256

8G1 773.4 $G2 690.3 THA 170,7g

Vl 2R.301

V2 2A.243

LV! -13.06

(CC 1.3138

INJ 2 LONG

52.53

36.89

14*94

345.36

314.39

306.?3

303.83

ORBIT DETERHIHATION ACCURACY

8T 13,8 88 33.2 $8 18.S

CRT ,3324 ER$ -.g579 C$T -,?624

LSA 37.7 NSA 11.6 SSA 2.?

EL1 34,1 EL2 11.1 ALF ?3,52
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH OATE JUN 20 lI?l

H[LIO¢[MTRI¢ CQNIC

RL tSl. D3 LAL ".00

RP 209.04 LAP "1,21

Re 100.698 GL "9.S?

PLANETOC[NTR[¢ ¢0N|¢

C3 18.875 VHL 4,345

LNCH AZNTH LNCH TIRE

SO.GO 12 9 [6

60.00 13 2? 35

?O._ 15 10 t8

80.D0 17 22 4S

gO.DO 19 34 ST

100.00 20 5 37

110.00 20 9 S5

FLIGMT TIlE 188.DO ARRIVIL OAT[ OCT II lt71

L4_. 211.04 VL

LOP 5,42 VP

GP -6.30 ZAL

DISTANCE 3DE.4tE EARTH TO NAIl

3E.160 GAL G,12 AZL 9t.29 NEA t?.18 3MA IIG,Gi ECC ,!1124 IN( l,|t4O ¥1 11,3Ol

13.024 GAP |0.19 AlP 19,83 TAL 36,11 TAP 134.13 RCA |40,71 APO 126.24 V2 |1.281

39.33 ZAP 13S.61 [TS lSG.1O ZAE 173,7G ETE 242,G! ZAC 93.27 [TC 2?8.34 Lvl -tl.?l

DLA -27.93 RAL 311.44 flAO 6142,3 V[L !1.?8| PTH 6,81 VHP 4,87t DPA "28.13 RAP 321.60 [CO I.)109

L-! TIN[ INJ LAT |Ha LONG |NJ RT A$C |MJ AZMTM INJ TIN[ PO C|T TIM INJ 2 LAT INJ 2 LONG

2341.81 -9.48 i6.21 lEg.2O 130.85 12 51 36 1341.0 l.RI [2,iS

2333.51 "3,80 54.87 174.62 130.13 14 6 28 1333.3 12.23 38,92

2030.93 2,30 35.02 179,30 124.08 |$ 44 16 1030.9 13.23 14,93

1616.75 8.80 ?.31 183.22 118.65 17 49 42 616.0 19.81 343,9|

1190,46 |3,29 338.48 185,54 113.|9 18 54 41 190,5 22.33 315.17

1091.22 6.8D 328,88 [83,22 118.65 20 23 49 91.2 19.81 309.91

1077.75 2,39 323.g4 179.30 124.08 20 21 32 77.1 [5,93 303.64

DIFFERENTIAL CCRRECTION6

TOE -.1344 TRA -.4985 TC3 .1648 BAU .0631

ROE -.5031RRA ,Dg[? RC3 ".1885 FAU .[4133

FOE -.8589 FRA -.497S FC3-6.4822 BIP 313

BD£ .5207 ERA .5069 BC3 ,2503 FSP 767

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CCNIC

HID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

6GT 778.[ 3GR 697.0 SG3 496,6 8T 14.3 8R 33.2 89 19.8

RRT -,0142 RRF ,3489 RTF -,0221 CRT .5721 CR8 -.9364 CST -.7903

SGB 1044.6 R23 -,3468 R13 .0420 LSA 38.0 NSA 11.8 89A 2.7

SG1 778.4 902 696.6 THA 176.34 ELI 34.4 EL2 11.3 ALF 74.49

FLIGHT TIN( 130.0D

DISTANCE 306.59?

ARRIVAL DATE OCT 29 1971

EARTH TO MARS

RL 152.03 LAL ".00

RP 209.24 LAP -1.25

RC 102.893 GL -9.44

PLANETOCENTRIC CONIC

C3 18.576 VHL 4.310

LNCH AZHTH LNCH TIN[

50.00 12 8 19

60.O0 13 26 23

70.00 15 8 51

80.00 17 20 2

90.00 19 29 18

100.00 20 2 54

110.00 20 8 |?

LO(. 268.04 VL 32.133 6AL 6.18

LOP 6.66 VP 23.362 GAP g.go

GP -6.34 ZAL 39.25 ZAP 133.8[

AZL 91.27 HCA 98.62 iRA 188,03 [CC .21127 INC 1.2685 Vt 29.306

AZP 89,81 TAL 36.84 TAP 135,46 RCA 146.73 APO 225.34 V2 29.198

ET3 186.36 ZAE 172.71 ET£ 232.99 ZAC 93.17 [TC 278.22 LVI -12.45

DIFFERENTIAL CCRR[CTION9

TOE -.1416 TRA -.3037 TC3 .1136 BAU .0581

ROE -.5001 RRA .0894 RC3 -.2082 FAU .14?87

FD[ -.6812 FRA ",5274 FC3-6,8916 BSP 502

BD[ .5198 BRA .$118 BC3 .2381 FSP 816

LAUNCH DATE JUN 20 1911

DLA -27.83 RAL 311.34 RAD 6642.2 VEL 11.773 PTH 8,8D VHP 4.161DPA -22.49 RAP 326.10 [CC 1.3057

L-[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

2540.34 -9,41 68.14 166.89 136.86 12 50 39 1540.3 9.98 52.39

2332.67 -3.76 54.83 [74.28 130.15 14 5 16 1332.7 12.27 36.78

2031.38 2.37 35,04 178,91 124.08 15 42 42 [031.4 [5.91 14.95

1620.63 8.68 7,73 182.77 112.68 l? 47 3 620.6 19.71 345.79

1203.81 12.91 339_26 184,97 115.38 19 49 21 203.8 22.27 316,15

1095.10 8.68 329.10 [82.77 118.68 20 21 9 93.1 19.11 307.16

1078.[9 2.37 323.96 178.91 124.08 20 26 15 78.2 16,91 303.8?

MID-COURSE EXECUTION AcCuRACY CRBIT DETERMINATION ACCURACY

8GT 786.5 8DR 701.6 303 523.7 8T 14.8 23 33.3 &8 17.1

RRT ,0[01RRF ,3672 RTF .0373 ¢RT .SgD[ CRS -.9341 CAT "./DR4

3GB 1034,0 323 .3651 313 .0S10 LEA 38.3 MRA 11.9 IIA 2.?

SG[ 796.? 3G2 701.3 THA 2.31 ELI 34,6 EL2 11.5 ALF 73,48

HELIOCENTRIC CONIC

RL 152.03 LAL -.00 LOL 868.04 VL

RP 209.44 LAP -1.22 LOP 7.90 VP

RC 104.913 GL -9.32 GP -6.72 ZAL

PLAN[TOC[NTRi¢ CONIC

FLIGHT TIN( t32.DD ARRIVAL DATE OCT 30 1971

DISTANCE 3[0.742 EARTH TO NARD

32.109 GAL 6.15 AlL 91.24 HCA 99.95 SNA 185.63 [CC .20945 |NC 1.2428 Vl 29.306

23.503 GAP 9.61 AZP 89.79 TAL 36.90 TAP [33.76 RCA 146,75 APO 224.51 V2 29.1T4

39.19 ZAP 13[.98 ETS 166.11 ZAE [71.49 ETE 225.94 ZAC 93,07 ETC 278.10 LVI *12.12

C3 18.291 VHL 4.277

LNCH AZMTH LNCH TIME

50.00 12 ? 25

80.00 13 25 13

70.00 15 7 12

80.00 17 17 13

90.00 19 23 47

100.00 20 0 5

110.00 20 I 30

OLA -27.?1 RAL 311.26 RAD 9642.1 VEL 11.761 PTH 6.79 VHP 4.056 DPA -22.86 RAP 325.56 ECC 1.3010

L-I TIME INJ LAT INJ LONG lNJ RT A3C lNJ AZNTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

2939.28 -9.35 68.10 168.6[ [36.87 [2 49 44 1539.3 9.03 52.34

2332.31 -3.75 54.8[ 173.96 130.16 14 4 S t332.3 12.28 36.76

2032.43 2.33 35.10 178.56 [24.06 15 41 4 1032.4 15.88 15.01

1625.36 8,52 7.g9 [82.35 118.72 17 44 [9 325.4 19.58 346.08

121/.23 [2.5[ 340.05 104,43 [15.57 [9 44 4 217.2 21.99 317.03

1099.83 9.52 329.38 182.35 118.72 20 18 25 99.8 19.58 307.43

/079.25 2.33 324.01 178.58 124,08 20 24 38 79.2 15.88 393.93

DIFFERENTIAL CDRRECTIGN$

TDE -.1489 TRA -.3092 TC3 .0614 8AU .0579

RDE -.49T1 RRA .08YO RC3 -,2285 FAU ,15453

FOE -.7038 FRA -.5572 FC3-?.3t43 RiP 499

8D[ .5109 RRA .5116 Re3 .23?0 F8P 868

LAUNCH DATE JUN tO [9Y1

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT ?ST.? SGR 706.S 383 SSt.S ST 15.3 9R 33.4 $8 tY.4

ART ,0373 RRF .3862 RTF ._J00 CRY .SD/t CR9 -.9334 CIV -.911e

8GB 1035,8 R23 ,3883 R13 .1493 LEA 38.7 NSA 1l,| 99A 2.8

$G1 799.7 302 704.3 TNA 8.33 ELI 34.8 EL2 11,9 ALF 72.43

FLIGHT TIME 134.00 ARRIVAL DATE NOV t tiTt

DISTANCE 314.993 EARTH TO MAR8

RL 132.03 LAL -,00 LO(. |88,04 VL

RP 209.98 LAP "1.[9 LOP 9.[3 VP

RC 106.988 GL -9.[9 GP -6.9D lAL

PLAN2TOC[NTRIC CONIC

¢3 19.016 VHL 4,243

LNCH AZNTH LNCH TIME

5O.OO 12 6 34

GO.DO 13 24 5

?0.00 15 5 32

80.00 17 14 20

9D.00 lg 18 24

100.00 19 5? 12

11D,DD 2D 4 39

BIFFER[NTIAL C_R[CTION8

TD[ -,[364 TRA -.5132 TC3 ,0D20 IAU .0603

RD[ -.4640 RRA .0848 RC3 -.26D5 FAU ,1|130

FD[ -.7231 FRA -.5838 FC3-?.7495 68P 503

8D( ,5181DRA *$221BC3 .2505 FSP 920

32.D98 GAL 8.[1 AZL 91.22 HCA t01,09 8NA [85.2? ECC .2077T INC 1.2170 Vl 29.304

23,446 SAP 9.33 AZP 89.?? TAL 36,93 TAP 132.02 RCA [46.?8 APO 223.76 V2 29,|S0

39.tS lAP 13D.12 ET3 105.67 ZAE 170.1[ ET[ 219.99 ZAC 92.98 [TC 277.87 LVi -tI.TR

OLA -IT, 32 RAL 31[,22 RAD 6641.9 VEL 1[,749 PTH

L-I TIN[ INJ LAT' INJ LONG INJ RT ARC

2331.6D -9,32 88.07 [58.3? 136.87 [2 49 $2

2332.41 -3.73 34,82 173.88 [30.16 [4 2 37

2034,06 2,27 35,16 178.24 124.09 13 39 28

1630,84 8.34 6.3D 181.98 118,77 17 41 31

1230.74 12.[[ 340.84 I03.93 115.75 [9 38 33

1105.32 8,34 32g,67 181.96 118.?? 20 15 37

1080,87 1.27 324.[0 [78.24 [24.09 20 23 0

MID-COURSE EXECUTION ACCURACY

$GT 812.S 3DR 71[.6 803 378.6

RRT .06?5 RRF .4035 RTF ,1642

$GB 1080.1 R23 .3539 R[3 .240?

SG1 B[8.2 SG2 ?05.0 THA 13.47

6.75 VHP 3,938 DPA -23.23 RAP 324.99 [CC 1.2369

INJ AZMTH INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

1339,6 9,07 $2.31

1332.4 12.28 36.7?

1034.[ 15.82 13.10

630.9 19,44 548.42

230.7 21.70 $[?.91

105,3 19.44 307.79

80.g IS.02 3D4.02

ORBIT DETERMINATION ACCURACY

8T |S.8 SR 33.4 38 17.?

CRT ,6233 CR8 -,932D CRT -,8249

LEA 3g.D MRA 12.2 88A 2.8

ELI 3S,D EL2 11.8 ALF 71.37
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 20 tDT1

HELIOCEMTRIC C(_lIC

RL 192.03 LAL ".DO

RP 209.87 LAP "1,1t

RC 109.028 GL "9.05

PLANETOCENTRIC CONIC "

C3 17,755 VHL 4*E|4

LNCN AZNTH LNCH TIME

50,DO 12 S 46

60.00 13 E_ 58

70.00 15 3 52

80.00 17 11 23

90.00 19 13 10

100.DO 19 54 15

110.00 20 3 18

FL|GHT TIN( 131.00 ARRIVAL DATE NOV 3 1171

DISTANCE 319.056 [ARTM TO MAtS

LQL tEl,D4 VL ]8,Oil GAL $,07 AZL Rt. IR HCA 105,31 8MA |84,0S ECC ,IDLE2 |MC 1.19ti Vi 21.SOD

LOP 10,38 VP 23.391 GAP 2.0| AZP 89,?S TAL 32,24 TAP 139.2E RCA 348.81 APO 223.0R V2 25.124

GP -?.09 ZAL _D,14 2AP 1M.24 ET3 185.61 ZA[ 128,63 ETE 21|.S? ZAC 92.88 ETC 271.64 LVI -11.44

DLA -27.45 RAL 311.tD RAD 0641.8 V[L 11.738 PTH 6.?7 VHP 3.861 DPA "|3,82 RAP 324,39 ECC 1,2823

L-I TIN[ |NJ LAT ]NJ LONG IMJ RT ADC ]NJ AZMTM INJ TIN[ PO CDT TIM INJ | LAT IMJ 2 LONG

2538.30 -g.3! 68.06 168.15 I36.87 12 48 4 1538,3 9,08 52.30

2332.95 -3.7? S4.84 I?3,43 130.15 |4 I 51 1332,9 12,28 36.79

2036.23 2.19 35.30 17T.94 124.09 IS 37 48 1036.2 15.74 15.23

1637.03 8.14 8,65 181.59 118.83 17 38 40 637.0 19.27 346.81

1244,30 11.71 541.64 183,4T 115.93 19 33 54 244.3 21.40 319.80

1111.50 8.14 350,02 181.59 118.85 20 12 46 111,5 19.27 308.18

1083.05 2.19 324.21 177.94 124.09 20 21 21 83.1 15.74 304.14

DIFFERENTIAL CORRECTION8

TD[ -.1644 TRA -.5219 TC5 -.0636 8AU .0666

ROE -.4907 RRA .0826 RC3 -.2750 FAU .16810

FOE -.7447 FRA -.6158 FC5-8.1947 BGP 529

BDE .5175 8RA .5285 BC3 .2803 FSP 972

LAUNCH DATE JUN 20 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 831.8 SGR 716.9 503 608.6 8T 16.4 SR 33.4 68 17.9

RRT .1OLD RRF .4249 RTF .2301 CRT .6391 CR8 -.9306 CST -.8390

$GB 1098.1 R23 .3340 R13 .3231 LDA 39.3 MSA IZ.4 SEA Z.9

SGt 842.8 SG2 703.9 THA 17.05 ELI 35.2 EL2 12.0 ALF 70.22

FLIGHT TIME 138.00 ARRIVAL DATE NOV 5 1971

HELIOCENTRIC CCNIC DISTANCE 323.224 EARTH TO MAR9

RL 152.03 LAL -.OD LOL 268.04 VL 32.051GAL 6.03 AZL 91.17 HCA 103.55 9MA 184.66 ECC .20479 INC 1.1650 Vl 29.306

RP 210.t0 LAP -1.13 LOP 11.59 VP 23.538 GAP 8.80 AZP 89.73 TAL 36.91 TAP 140.46 RCA 146.85 APO 222.48 V2 29.098

RC 111.121GL -8.91GP -7.28 ZAL 39.16 ZAP 126.54 ITS t85.36 ZAE 167.07 ETE 212.05 ZAC 92.79 ETC 277.70 LV! "11.08

PLANETOCENTRIC CONIC

C3 17.510 VHL 4.185 DLA -27.30 RAL 311.20 RAD 6641.7 VEL 11.728 PTH 6.76 VHP 3.779 DPA "24.02 RAP 323,76 ECC 1.2882

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ADC ]NJ AZMTH |NJ TIME PO CDT TIM INJ 2 LAT INJ Z LONG

50.00 12 5 1 2538.35 -9.31 60.06 167.97 136.87 12 47 19 1538.4 9.08 52.50

60.00 13 21 52 2333.90 -3.82 54.89 173.21 130.15 14 0 46 1333.9 12.22 39.84

70.00 15 2 11 2038.93 2.09 35.44 177.67 124.10 15 36 10 1038.9 15.65 15.38

80.00 17 8 23 1643.85 7.91 9.05 181.25 118.88 17 55 47 643.8 19.09 347.23

90.00 19 8 4 1257.94 11.30 542.45 183.04 116.10 19 29 2 257.9 21.10 319.68

100.00 19 51 15 1118.32 7.91 330.40 181.25 118.88 20 9 54 118.3 19.09 $08.60

11o.00 20 I 37 1085.75 2.09 324.35 177.67 124.10 20 19 43 85.8 15.65 304.30

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

TDE -.1729 TRA -.5290 TC3 -.1355 8AU .OT85 SGT 856.4 $GR 722.5 803 637.6 8T 17.0 8R 33.4 98 18.1

ROE -.4872 RRA .0806 RC3 -.2964 FAU .17493 RRT .1371RRF .4445 RTF .2961 CRT .6545 CR8 -.9_93 CGT -.RSOl

FOE -.7627 FRA -.6595 FC3-8.6489 08P 573 808 1120.4 R23 .3120 Rt3 .3957 LSA 39.6 MSA 12.5 55A 2.R

BDE .5170 BRA .5551BC3 .3259 FSP 1025 9GI 873.6 $02 701.5 THA 19.37 ELI 55.5 EL2 12.1ALF 69.00

LAUNCH DATE JUN 20 1971 FLIGHT TIME 140.00 ARRIVAL DATE NOV 7 t971

HELIOCENTRIC CONIC DISTANCE 327.398 EARTH TO NARD

RL 152.03 LAL -.00 LOL 298.04 VL 32.036 GAL 5.99 AZL 91.14 HCA 104.78 8NA 184.41 EcC .20348 INC 1.1396 VX 29.306

RP 210.53 LAP -1.10 LOP 12.82 VP 23.287 GAP 8.55 AZP 89.71 TAL 36.88 TAP 141.64 RCA 146.89 APO 221.93 V2 26.071

RC 113.239 GL -8.78 GP -7.47 ZAL 38.20 ZAP 124.42 ITS 185,10 ZA[ 165.45 ETE 209.18 ZAC 92.09 ETC 277.55 LVI -10.71

PLANETOCENTRIC CONIC

C3 17.27| VHL 4,158 DLA -27.15 RAL 311.23 RAD 6641.8 VEL 11.718 PTH 6.75 VHP 3.69? DPA -24,43 RAP 323.10 ECC !.2942

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 4 16 2538,75 -9.53 88.08 167.81 136.81 12 46 37 1538.8 9.06 52.32

60.00 13 20 48 2335,26 -$.88 54.95 173.01 150.15 |3 59 44 1335.3 18.19 36.91

70.00 15 O 30 2042.13 l.g8 35.60 177.43 124.10 15 54 32 1042.1 15.54 15.56

80.00 17 5 22 1951.24 ?,67 9.44 180.94 118.94 17 32 53 651.2 18.89 347.89

90.00 193 5 /271.83 10.89 345.83 182.65 116.28 19 24 16 271.6 ZO.?8 320.5?

I00.00 19 48 14 1125.72 7.87 330.81 180.94 118.94 20 8 59 125.? 18.89 309.06

110.00 19 59 56 1088.95 1.98 524,52 177.45 124.10 20 18 5 88.9 15.54 304.46

DIFFERENT/AL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -,1817 TRA -.5368 TC3 *,213T BAD ,0889 SET 886.3 8GR 728.2 803 866.8 ST IT.? IR 53.4 88 16,t

ROE -.4836 RRA .OTOS Re5 -.3205 FAU .181?0 RRT .IT§I RRF .4642 RTF ._elO CRT ,6891CN6 ".9580 CIY -.9S15

FOE -.?793 FRA -.6635 FC3-6.1084 68P 83T 8_5 !147,1 R25 .2902 RI3 .4804 LGA 39.8 MSA 12.7 66A 2.9

808 .5t69 BRA .5425 6C3 .3852 FSP 1078 801 910.2 502 698.2 THA 20.77 ELI 35.7 EL2 12.3 ALF 67.72

LAUNCH DATE JUN 20 lgTt FLIGHT TIN[ I4Z.O0 ARRIVAL DATE NOV 9 tiTS

HELIOCENTRIC CONIC DISTANCE 331.5T8 EARTM TO MARS

RL 152.03 LAL -.OD LO(. 268.04 VL 32.022 GAL 5.95 AZL 81.11 HCA 106.00 8MA 184.12 [¢C .20227 IMC 1.1120 Vl 29.506

RF 210.57 LAP -l.OT LOP I4.04 VP 23.237 GAP 8.50 ASP 89.69 TAL 36.79 TAP 142.79 RCA 146.93 APO 221.45 V2 29.044

RC 115.380 GL -8.01GP -7.GG ZAL 39.26 ZAP 122.48 ITS 184.83 ZAE I03.74 ETE 206.80 ZAC 92.59 ETC 277.40 LVI -10.33

PLANETOCENTRIC CONIC

C3 17.040 VHL 4.128 DLA "26.98 RAL 311.29 RAD 6641.5 VEL 11.708 PTH 6.74 VHP 3.621 DPA -24.84 RAP 322.42 ECC 1.2904

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

50.00 12 3 39 2539.48 -9.36 68.11 167.68 136.86 12 45 58 1539.5 9.02 52.35

GO.O0 13 lg 46 233?.00 -3.g5 SS.04 172.84 130.14 13 58 43 133T.0 12.08 37.00

70.00 14 58 48 2045.91 1.82 35.80 1?7.21 124.11 15 32 $4 1045.8 15,41 15.77

80,00 17 2 Ig 165g.17 7.41 g.89 180,65 119.01 17 2g 58 059.2 18.67 $48.18

go.o0 18 58 13 1285.40 ID.48 344.09 182.28 116.42 1g 19 39 289.4 20.47 321.45

100.00 19 49 11 1153.84 7.41 531.26 180.65 11g.01 20 4 4 t35.6 18.67 309.55

110.00 lg 58 14 1092.62 1.82 324.71 177.21 124.11 20 16 27 g2.6 15.41 304.68

DIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 922.6 SGR 734.2 SG3 695.8 8T 18.4 SR 35.3 88 18.3

RRT .2144 RRF .483g RTF .4236 CRT .8827 CR3 -.g267 CST -.8718

$08 1179.1 R23 .2701 R13 .5181 LEA 40.2 NSA 12.8 SEA 3.D

$G1 g53.0 SG2 6g4.3 THA 21,47 EL1 36.0 EL2 12.4 ALF 66.39

TOE -.lg09 TRA -.5449 TC3 -.2984 BAU .1040

RDE -*4798 RRA .0768 RC3 -.3455 FAU .18847

FDE ".7939 FRA -.9869 FC3-9.5?56 DGP 720

DOE .5163 DRA .5503 BC3 .4566 FDP 3130
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LAUMCN RATE JUN |R ISYI

NELIOCEMTRIC ¢CMIC

RL lit.03 LAL ".DO

RP R|O,6| LAP "|.04

RC l|?.545 GL "8,4l

PLANETO¢ENTRI¢ CONIC

C3 16.817 VHL 4,101

LNCH AZMTH LNCH TIRE

SO.GO 12 3 2

60,00 13 18 45

70.00 14 57 6

80.00 18 59 15

90.00 18 55 29

100.00 19 42 7

110.00 19 56 53

FLlSHT TIME 144.RR

RIITAK| }|t,TR|

L_. Ill.0| VL 3I,|IR GAL §,91AZL RI,R3 MCA IR?,ll

LOP tS.tl VP 23,|82 RAP i,R5 AZP 12,RI TAL 31,11

GP -T.AS IAL 39.33 lAP lID.DR ST3 114,31 ZA[ 111.99

DLA -26,79 RAL 311.$? 2AD RI41.4 VEL 11.R98 PTH 6,73

L-I TIME INJ LAT INJ LONG IRa RT ASC INJ AZMTH

2548.54 -9.45 18,13 167.S? 135.86

8539.13 -4.05 55.14 I72.7D 130.13

8049.94 1.67 36.0| 177.02 124.12

1667.58 7.15 10,36 180.59 119,07

1899.23 10.06 344.82 181.95 116.57

1142,06 T.lS S51.73 180.39 ltg,O?

1096.76 1.67 324.93 177.02 124.12

AIRIVIL RAT2 IOV It II?l

EARTH TO NAIl.

IRA 164.00 [C¢ .tRill INS 1.0132 Vt ll. IRR

TAP 143,Rt RCA 141,06 APO |21,01 ¥! li.RII

ETE lO4,T9 ZAC 92,|0 ET¢ 277,24 LVl -l.14

VHP 3.§30 RPA *21.85 RAP 321.YE [CC I,ITII

INJ TIME PO CIT TIN IMJ 8 LAT IiJ 2 LONG

12 45 22 t640.5 O.RT 52.59

IS 57 44 1339.1 1t.99 S?,lO

IS 31 li 1049.9 IS.2T It. DO

17 27 3 667.6 18.44 348.70

19 1§ 6 299,2 RO.I5 322.55

20 1 9 142.1 18.44 DIG.De

20 14 49 96.8 15.27 504.92

DIFFERENT IAL CORRECTIONS MID'COURSE EXECUTION ACCURACY

TOE -.2006 TRA -.5538 TC3 ".3901 BAU .1210 8GT 965.6 SGR 740.4 $05 ?24.4

RDE -.4757 RRA .0751 RE3 -.5710 FAU .19505 RRT .8542 RRF .5038 RTF .4828

FDE -.8059 IrRA -.7063 FC*ID.D402 DiP 820 8GB 1216.8 R23 .2519 R13 .5696

DOE .5163 BRA .5589 DC3 .5384 FSP 1184 8G1 IOO2,S 802 689.8 THA 21,71

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CCNIC

RL 152.03 LAL -.DO

RP 211.07 LAP -1.00

RC 119.734 GL -8.30

PLANETOCENTRIC CONIC

C3 16.602 VHL 4.075

LNCH AZHTH LNCH TINS

50.00 12 2 27

60.00 15 17 45

70.00 14 55 24

80.00 16 56 11

90.00 18 48 51

100.00 19 39 3

110.00 19 54 50

FLIGHT TIldE 146.00

LOL 268.04 VL 32.000 GAL 5.86

LOP 16.48 VP 25.143 GAP 7.82

GP -8.05 ZAL 59.46 ZAP 118.55

DISTANCE 559.952

AZL 91.96 HCA 105.44

AZP 89.67 TAL 56.56

ETS 184.28 ZAE 160.20

ORBIT DETERMINATION ACCURACY

ST 19.1 SR 53.3 85 18.4

CRT .6960 CRS -.9255 C8T -.8810

LSA 40.4 M8A 15.0 8SA 5,0

EL1 36,S EL2 12.6 ALF 84.88

ARRIVAL DATE NOV 13 1971

EARTH TO MAR8

8NA 185,83 ECC .20015 INC 1,0550 Vl 29.306

TAP 145.00 RCA 147.04 APO 220.62 V2 25.986

ETE 203.07 ZAC 92.40 ETC 277.07 LVI -9.56

DLA -26.60 RAL 311.47 RAD 6041.S VEL 11.889 PTH 6.72 VHP

L-I TIME INJ LAT ZNJ LONG INJ RT ASC INJ AZNTH INJ TIME

2541.91 -9.46 68.21 167,49 156.85 12 44 49

2341.62 -4.15 55.26 178,58 130.12 13 56 47

2054.51 1.49 36.25 176.85 124,13 15 29 59

1676.44 6,84 10.85 180,15 119.13 17 24 8

1313.13 9.63 345.62 181.65 116.72 19 lO 44

1150.91 6.84 332.22 180.15 119.13 19 58 14

1101.53 1.49 525.17 176,65 124,15 20 15 12

DIFFERENT IAL CORRECTICN8 MID-COURSE EXECUTION ACCURACY

TOE -.2075 TRA -.5801 TC3 ".4807 BAU ,1386 5GT 1007.1 SGR 748.1 803 755.7

RDE -.4722 RRA .0720 RE3 -.3989 FAU .20816 RRT .2921 RRF .5248 RTF .5566

FD( -.8291 FRA -.7574 FC-10.5418 68P 957 6GB 1254.6 R23 .2349 RI3 .6171

BDE .5157 DRA .5848 De3 .6247 FSP 1220 SGI 105D.4 SG2 686.D THA 22.84

LAUNCH DATE JUN 20 1971 FLIGHT TII_ 148.00

HELIOCENTRIC CONIC DISTANCE 344.146

RL 152.03 LAL -.DO LOL 268.04 VL 31.992 GAL 5.82 AZL 91.05 HCA 109.66

RP 211.35 LAP -.ST LOP 17.70 VP 23.098 GAP 7.59 AZP 89.65 TAL 56.41

RC 121,945 GL -8.15 GP -8.24 ZAL 59.60 ZAP 116.50 ET6 184.00 ZA[ 158.37

PLANETOCENTRIC CONIC

C$ 16. 595 VML 4.049 DLA -26.40 RAL 311.60 RAD 6641.2 VEL 11.680 PTH 6,72

5.485 DPA -25.67 RAP 320.88 ECC 1.2732

PO C8T TIN INJ 2 LAT INJ 2 LONG

1541.9 8.90 52.45

1341.6 11.89 57.23

1054.5 15.11 16.26

6?6.4 18,19 549.24

313.1 19.81 325.22

150.9 18.19 310.61

101.3 15.11 305.18

ORBIT DETERMINATION ACCURACY

ST 19,7 8R S3.2 88 18.T

CRT .7052 CR8 -.9247 CST -.sees

LaA 40.8 MDA IS.I |SA 3.0

ELI S6.5 EL2 12,T ALF 85.95

ARRIVAL DATE NOV 15 1971

LNCH AZMTH LNCH TINS L-! TIME |NJ LAT

50.00 12 1 54 2543.59 -9.57

80.00 13 18 47 2544.47 -4.20

70.00 14 53 42 2059.$1 !.50

80.00 16 53 7 1885.74 6.55

90.00 18 44 19 1127.15 t.2D

IO0.OO 19 35 59 I130.21 S.|3

liD.DO SO 53 8 1106.35 1,30

DIFFEREN71AL CORRECTIGN8

TDE -.2200 TRA -.STRI TC3 -,|920 IAU .ISIS

ROE -.48Yt ERA .DTtt RC$ -.4242 FAU .tOTgO

FOE -.9245 FRA -.7398 FC-IO.9TS6 SIP 1060

8OE .5164 ERA .STYI SC5 .7283 FSP 1254

LAUNCH DATE JUN 20 1971

EARTH TO NARS

SMA 185.69 ECC .19922 INC !.0306 Vl 29.308

TAP 146.07 RCA 147.10 APO 220.28 V2 25.957

ETE 2U1,57 ZAC 92.31 ETC 276.91 LVI -8.15

HELIOCENTRIC CONIC

RL 152.85 LAL -.DO

RP 211.80 LAP ".94

RC 124.1TT GL -7.94

PLANETOCEMTRIC CONIC

C5 18.190 VNL 4.024

LNCH A2HTH LI_H TIME

50.00 IE I 25

SO.DO 15 15 50

?D.OD 14 SE O

90.OO 16 50 3

gO.DO 18 59 53

100.00 19 32 55

liD.D0 19 51 28

VMP S.424 DPA -26,09 RAP 320.25 ECC 1.2699

INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

68.26 167.44 136.83 12 44 19 1543.8 8.02 52.52

55.59 172.46 130,11 IS 55 52 I544.S ll.T$ 37.37

36.51 ITS.T1 124.13 15 20 2 1059.5 14.93 16.$4

II,3T 179.94 119.20 17 21 13 985.7 IT.g3 5A9.81

546.43 101.37 116.86 19 S 26 52T.! 19.48 324,11

332.74 179.94 119.28 19 55 19 160.2 17.93 311.10

525.43 176.7I 124.13 20 11 35 106.5 14.93 305.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

liT IO?O,I 8GR 753,S 8G3 701.3 IT 2D.T IR 33.1 II 18.4

RRT .3519 RRF .i418 RTF ._#72 CRT .7150 CRI -,ALSO El! -.8910

SGD 1308.9 R23 ,2214 RI5 .6514 LSA 4t,O tSk IS.Z IRA 3.1

SOl 1115.1SG2 680.4 THA 21.42 ELI 3A.9 EL2 12.9 ALF 42,11

FLIGNT TIME 130.DD ARRIVAL DATE MOV 17 19YI

DISTANCE 546.343

LOL 268.84 YL 31.584 GAL 5.TT AZL 91.80 HCA 110,87

LOP 18.91 VP 23.055 GAP ?.36 AZP 45.64 TAL 35.24

GP -8,43 ZAL 39.75 ZAP 114.56 ETS 183.7! ZAE 156.52

DLA -26.18 RAL 311.76 RAD 6M1.1 VEL 11.672 PTH S.71

L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH

2§43.37 -g.67 68,37 167,41 136,82

2S4?,6T -4.42 55.55 IT2.41 130.10

2064.92 1.89 36.79 176.56 |24.14

1695.42 6.21 ll.gl 179.75 119.26

1341.22 8.?? 34?.23 ISl,lS ll8.gg

1169.89 6.21 533.28 17g.75 119.26

1111.74 l,Dg 325,71 176.58 124.14

DIFFERENTIAL CORRECTIONS

TOE -.2388 TRA -.5834 TC3 -.7048 DAU .1811

RDE *.4625 RRA .D?D8 RC3 -.4511 FAU *21382

FOE -,8240 FRA -.7467 FC-11,4359 D8P 1205

BDE .5167 6RA *58?7 BC3 *8368 F8P 1338

EARTH TO MAR8

8NA ISS.ST 2CC .19836 INC 1.8028 Vl 29,50A

TAP 14?,|1 RCA |47.16 APO 219.99 V2 25.928

[T[ 200.25 ZAC D2.21 [TC 275,74 LVi -A.74

VMP 3.368 DPA -26.51 RAP 319.SD (CC I.EDiA

INJ TIME PO CST TIM INJ 2 LAT IkJ 2 LONG

12 43 51

13 54 58

IS 26 25

17 18 19

Ig 2 14

19 52 25

28 9 58

HID-COURSE EXECUTION ACCURACY

8GT 1134,S $GR 768.1 505 807.8

RRT .sGgD RRF .5599 RTF .6317

SGB 1365.4 R23 ,2891 R13 ,6921

SG| 1186,8 SG2 675.2 THA 20.95

1545.6 8.72 $2.61

|547.7 11.83 37.53

1054.8 14.T4 18.84

695.4 IT.D8 358.40

341.2 18,13 325.DQ

169.9 17.86 311.??

111.? 14,74 305.?6

ORBIT DETERMINATION ACCURACY

8T 21.5 SR 35.0 A8 18.8

CRT .7297 CR8 -.9215 CST -.g037

L8A 41.2 NDA 13.5 88A 5,1

EL1 57.1 EL2 13,1 ALF 6D.Sl
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCH DATE JUM 20 1971

MELIO¢EMTRI¢ CONIC

RL 192.03 LAL ".OO

RP 211.87 LAP ".SO

R¢ 126.431 4L -?,78

PLANETOCENTRIC CONZC

C$ 15,992 VHL 3.999

LNCH AZMTH LNCH TIME

SO.DO 12 O 58

80.00 13 14 54

?O.00 14 SO IT

60.00 16 48 59

go.oo 18 3S 32

IDO.OO lg 28 $1

110.00 16 4g 44

FLI6HT TIME 152,00 ARRIVAL OAT[ NOV 16 It71

0I|TAN([ 3i8,S43 EARTH TO NAIl

LQL |66,04 VL IS,iTS GAL 6.73 AZL 90,97 MCA 112,04 INA |83,48 ECC ,19761 tic ,l?4i Vl |l.l|4

LOP 20,ll VP |3.0|! GAP Y.lS AZP 69.63 TAL $8,0S TAP 141,1) RCA |47,|| lPO Ill,T4 V| ll,ll4

4P -8.62 ZAL 31.23 lAP 112,81 ET$ 183,41 ZAE 154,63 [T[ |iS.O? ZAC I|,lJ 2TC 2?6, i4 LVI -8.$3

OLA -25.93 RAL 311o93 RAO 8641.0 VEL 11,|63 PTN 6,70 VHP 3.318 DPA -|6,93 RAP 118.73 EC¢ 1,|412

L-I TIME INJ LAT 1NJ LONG INJ RT ARC INJ AZNTfl INJ TIME PO C8T TIM INJ | LAY INJ 2 LONG

2547,85 -g,78 66,47 167,40 136.80 1| 43 24 tS4Y,l 8,il 52,71

2351.21 -4.50 55,T2 172,36 130,08 13 94 5 13S1.2 !1.48 37.71

2070.74 ,67 $7.10 176,48 124.14 13 24 48 1070.T 14,S$ IT,IT

170S,48 5.67 12,47 179.$6 119.33 17 15 25 703.5 17.38 3S1.01

ISSS.40 8.35 348.04 180.91 117.12 18 36 6 $$5.4 16.T6 32$.RR

1179,95 5.87 333.86 17g.58 119.33 19 49 31 179.9 17.38 312.38

1117.56 ,67 326.01 176.48 124.14 20 8 21 t17.6 14,53 306.09

DIFFERENT IAL CCRRECTION8

TOE -.239T TRA -.S926 TC3 -.8193 BAU .2030

ROE -,4577 RRA .0693 RC3 -,4797 FAU .21995

FOE -.8320 FRA -.7619 FC-tl,90TO B8P 1368

BDE .9167 BRA .5966 BC3 .9494 FSP 1575

MID-COURSE EXECUTION ACCURACY ORIIT DETERNINATION ACCURACY

4GT 1199.4 3OR ?6T.? 363 635,8 4T , 22,3 8R 32.8 48 16.$

RRT .4043 RRF ,5791 RTF .67t8 ¢RT ,7383 CR9 -.9204 C8? -,9093

SOB t424.2 R23 ,1974 R13 ,?244 LSA 41.5 MSA IS.4 IRA 3,1

661 1256,6 SO2 470.3 TMA 20.62 ELI 3T,4 EL2 IS.2 ALF $9.19

LAUNCH DATE JUN 20 lg71 FLIGHT TIME 154.00 ARRIVAL DATE NOV 21 1971

HELIOCENTRIC C(_I|C

RL 152.03 LAL -.DO

RP 212.14 LAP -.B?

RC 128.706 GL -7.60

PLANETOCENTRIC C(_N|C

C3 15,800 VHL 3.976

LNCH AZMTH LNCH TIME

50.00 12 O 33

60.00 13 13 59

70.00 14 48 35

80.00 16 43 56

go.o0 18 31 17

100.00 19 26 48

110.00 19 48 I

DIFFERENTIAL CORRECTIONS

TOE -.2516 TRA -.6051 TC3 -.94?9 DAU .2270

ROE -.4529 RRA .068R RC3 -.5062 FAU .22493

FOE -.8185 FRA -.7560 FC-12,924? BSP 1517

80E .5173 BRA .6090 BC3 1.0746 FSP 1432

DISTANCE 356,746 EARTH TO MARS

LOL 268.04 VL 31.974 GAL 5.68 AZL 90.95 HCA 113.24 4HA 183.41 [CC .19691 INC .9461 Vt 29.306

LOP 21.33 VP 22.g69 4AP 6.93 AZP 89.63 TAL 35.84 TAP 149,12 RCA 147.29 APO 219.52 V2 25.664

GP -8.82 ZAL 40.13 ZAP 110.63 ET6 183.11 ZA[ 152.73 ST[ 198.02 ZAC 92.01 [TC 2?6,39 LVI -?.92

DLA -25.71 RAL 312.12 RAD 6640.9 VEL 11.655 PTH 6.6g VHP 3.269 DPA -27.35 RAP 317,95 [CC 1.2800

L-I TIME INJ LAT INJ LONG |HI RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

2550.42 -9.91 68.58 167.42 136.78 12 43 3 1550.4 8.48 92.82

2355.10 -4.75 55.91 172.34 130.07 13 53 14 1355.1 11.31 37.90

2076.95 .63 37.42 176.41 124.15 15 23 12 IO??.O 14.31 17.52

1715.90 5,53 13.04 179.44 119.39 17 12 32 715.8 17.08 351.84

1369.71 T.88 $48.86 160,72 117.25 16 54 7 369.T 18.42 326.78

1190.37 5.53 334,41 179,44 119.39 19 46 $9 190.4 17.06 313.01

1123.77 .63 326.34 176.41 124.15 20 6 45 123.8 14.31 306.45

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1279.3 SGR 773.6 SO3 859,0 4T 23.3 3R 32.6 63 1?.6

RRT .4375 RRF .5952 RTF .7062 CRT .7478 CRS -.9183 CRT -.914?

4GB 1495.0 R23 .1894 R13 .7514 LSA 41.6 MSA 13.5 SRA 3.2

S61 1559.2 $62 664.5 THA 19.92 ELI 37.8 EL2 13.3 ALF ST.3?

LAUNCH DATE JUN 20 1971 FLIGHT TIME 156.00 ARRIVAL DATE NOV 23 1971

HELIOCENTRIC CONIC

RL 152.03 LAL -,DO

RP 212,43 LAP -,83

RC 130.999 6L -7.40

PLANETOCENTRlC CONIC

C3 15.612 VHL 3.951

LNCH AZMTH LNCH TIN[

50.00 12 O 9

60.00 13 13 4

70.00 14 46 52

60.00 16 40 54

go.00 I8 27 6

100.00 Ig 23 46

110.00 19 46 19

Di FFERENYIAL CORRECTION8

TOE -.2612 TRA *,8155 TCS-|,OT?O 8AU ,2510

ROE ".446T RRA ,0678 RC3 ",S349 FAU ,25029

FOE -.8197 FRA -.?601 FC-12,7677 89P 1693

80E .5174 ORA ,6193 6CS 1.2025 FSP 1470

DISTANCE 360.952 EARTH

5.63 AZL 90.92 HCA 114,49 SMA 183.35 ECC ,19629 INC

TO MARS

LOL 268.04 VL 31.971 4AL .9169 VI 29.306

LOP 22.55 VP 22.926 4AP 6.73 AZP 89.62 TAL 35.60 TAP 150.09 RCA 147.36 APO 219.$4 V2 26.832

GP -9.01 ZAL 40.35 ZAP 108,$4 ETS 182.81 ZAE 150.81ETE 197.06 ZAC 91.91 [TC 2?S,21 LVI -?.SO

DLA -25,46 RAL 312.$4 RAO 6640.8 VEL 11.647 PTH 6.69 VHP 3.226 DPA -27.76 RAP 31?.IT ECC 1.2569

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2553.29 -10,05 66,70 167.45 136.?5 12 42 42 1553.3 6.34 52,94

2359.$$ -4,93 54.11 172.33 130.05 13 52 24 1359.3 11.15 36.11

2085.55 .38 37.76 176.$5 124.15 15 21 36 1083.5 14.08 1T,66

1726.97 5.17 15.64 179.32 !19.45 1? 9 40 726.7 16.77 352.29

1384,13 7.45 $49,68 180.55 117,36 18 SO 11 364.1 18.0$ 32?,68

1201.14 5.17 335.01 IT9.32 119.45 19 43 4T 201.1 16.77 $13.69

I/$0.$T ,38 326.68 176.35 124.15 20 S 9 130.4 14.09 308.90

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1358,4 SGR 781,0 SG3 804.0 IT 24,1 ll 32,4 ll 1?,1

RRT ,4690 RRF ,6129 RTF ,_669 CRT ,755| CRI -,Sill Cil -.liSt

6G8 159|,9 R25 ,1799 R13 ,TT61 LIA 41,9 NIA I$,9 IIA $.2

3G! 1421.5 SO2 659.2 THA 19.43 EL! 30.1 EL2 13.4 ALF 55.89

LAUNCH DATE JUN 20 1971 FLIGHT TIME I56,00 ARRIVAL DATE NOV tS 1971

MELIOCENTRIC CONIC DISTANCE 365,159 EARTH TO NA28

RL 192.03 LAL ",00 LOL 298.04 VL 31.960 GAL 5.58 AZL 90,89 HCA 115,49 8HA 183,$1 ECC *195?1 INC ,9674 VI ti,$06

RP 212,?2 LAP -,60 LOP 23.73 VP 2|.886 GAP 6.$2 AZP 89.62 TAL 35.36 TAP 151.03 RCA 14?,44 APO 219,19 V2 29. T99

RC 133.$12 4L -?,21 GP "9.20 2AL 40.59 ZAP 106.67 ETS 182,49 ZAE 148.80 ST( 196.|1 ZAC 91,61 [TC 276,04 LVI -?.09

PLANETOCENTRIC CONIC

¢3 15.430 VNL 3,928 DLA -26.20 RAL 312.S? RAO 6640.7 VEL 11.639 PTH 6,68 VHP $,187 DPA -28,17 RAP $16,$R [CC 1.2639

LNCH AZNTH LNCN TIME L'I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

SO,O0 11 59 46 2666.46 "10,21 68.64 167.51 136,73 12 42 22 1966.S S.18 $3.06

60.00 13 12 ID 2363.6g -9.13 $4,33 172.34 150.03 13 51 34 1363,9 10,93 98.$4

?0.00 14 45 9 2090.$2 .11 30.13 176,31 124.15 15 19 $9 IDgo,s 13.63 18.27

80.00 16 37 51 IT37.76 4,79 14,26 179.21 119.51 17 6 4g 73?,8 16.45 352.98

gO.O0 18 23 0 1398.67 6.98 3SO.S1 180,41 117.47 18 46 19 398.? IT.66 928.58

100.00 19 20 43 1212.23 4,79 335.62 ITS.2| 11g,51 ig 40 $6 212.2 16.46 314.32

110,00 19 44 39 119T,34 .11 327.05 176.31 124,15 20 3 $3 137.3 15,83 307.19

DIFFERENTIAL C(:RR[CTIONS NIO-COURS[ EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

TDE -.2662 TRA -,623? TC3-1.2039 OAU .2749 4ST 1435.T $GR ?g0,9 SO3 912.1 8T 24,? SR 32,S $S 18.0

RDE -.4429 RRA ,0668 RC3 -.5664 FAU .23614 RRT .4gg8 RRF ,632T RTF ,7654 CRT .7607 CR6 -.9166 CRT -.9228

FDE -.8314 FRA -.7816 FC-13.2515 4SP 1897 SOB 1659.2 R23 .1709 R13 .8002 LSA 42,2 NSA |3.? 68A 3.2

DOE .5173 DRA .62T1 4CS t.9324 F6P 1462 SG1 1502.9 SO2 654.5 THA Ig.16 ELI 36.4 EL2 13.5 ALF $4,76
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BATE dUN lB iiTI

NELIKENTRI{ CONIC

RL 15R,03 LAb ".00

RP 213.01 LAP -,?S

RC 135,641 GL -T.O0

PLANETOCENTRIC CONIC

C3 11o250 VNL 3.605

LNCM AZNTM LNCH TIME

SO.DO 11 56 IS

60.00 IS 11 1?

TO.OO 14 43 24

60.00 16 34 SO

60,00 18 18 ST

100,00 19 17 42

110,00 19 42 52

FLliHT TI"( ltO,O0 kRRIVAL OAT[ BOY 87 lt?l

OllTlllqC[ 3411.317 [4RTN TO MAIl

LQL liB.04 VL 31,817 GAL 1,52 AZL 80.86 HCA 111,88 8NA 183.30 [¢¢ ,$8120 INc ,R574 Vl IS.SOB

LOP E4,62 VP Z2,I4I GAP 6,33 AZP 89,81 TAL 35,07 TAP 151.01 RCA |47.52 APO 210.01 Vl IS,Tll

iP -9.38 ZAL 40.84 ZAP |04.71ETS |6E.18 ZAE 148,94 [T[ 113.36 IAC 81.71ETC ITS.IS L¥1 -1.87

DLA "24.92 RAL 312,83 RAO 6140,6 YEL 11.132 PTM 8,6T VHP 3.1S2 DPA -2l.S? RAP 31S,II [CC !,2510

L'| TIME IMJLA? IRa LONG INJ RT ARC INJ AZMTH |NJ TIME PO C8T TZM INJ 2 LAT INJ 2 LONG

2i38,B2 "I0,38 68.98 117,12 138,70 12 42 5 ltIB,R 8.01 63.22

23M,79 -5,35 $6.56 172,38 130.00 13 50 48 1368,8 10.72 38,$8

2097,86 ",17 38,51 176,29 124.]S 15 18 23 lOg7,i I},57 11.41

1749,22 4.41 14.89 179.14 119.56 17 3 59 T49,2 It.it $51.64

1413.40 6.52 351.34 1§0,26 117,56 18 42 31 411.4 1T,28 329,49

1223.69 4.4] 336.25 ITS.14 119.56 IS $8 l 221,T 13.11 $15.01

1144.71 -.IT 327.41 1T6.29 124.15 20 t ST 144,7 13.57 307.60

DIFFERENTIAL CCRRECTIO_I

TOE -.2824 TRA -.6392 TC3-1.3602 BAU ,3023

ROE -.4141 RRA .06?1 RC3 -.5904 FAU .238g4

FOE -.?BOB FRA -*?SS3 FC-IS.5643 637 2047

BOE ,5180 BRA .6427 BE3 1,4826 F$P ISS9

MID-CONES[ EXECUT|ON ACCURACY ORBIT DETERMINATION ACCJ_J_AEY

66T 1536.3 6GR TS4.0 SOS 626.4 6T 25.9 8R St.R S6 lS.i

RRT .5249 RRF .6443 RTF .TESS CRT .7685 CR6 ".9120 CST -,92SS

SOB 1732.0 R23 .1669 R13 o8145 LSA 42.1 MSA IS.7 66A 3.S

SO1 1606.4 8;2 647.6 THA 18.21 ELi $8.8 EL2 13.6 ALP 52.61

LAUNCH DATE JUN 20 1571 PLIGHT TIE 162,00 ARRIVAL OATS NOV 29 1671

HELIOCENTRIC CONIC DISTANCE 373.577 EARTH TO MAR8

RL 152,03 LAL -.00 LOL 268.04 VL 31.967 GAL 5.47 AZL 90,83 HCA 116.07 6HA 183,26 ECC ,19475 INC °8267 Vl 29,306

RP 213.31 LAP -.73 LOP 26.|2 VP 22.8|0 GAP 6.13 AZP 89.61TAL $4,78 TAP 152.86 RCA 147.60 APO 218.99 v2 25.732

RC 137.96/ GL -6.79 GP -9,57 ZAL 41,14 ZAF |02.76 (TS 181.85 ZA£ 145.00 ETE 194.64 ZAC 91,60 [TC 275.68 LVI -6,26

PLANETOCENTRIC CONIC

C3 15.075 VHL S.883 OLA -24.63 RAL 311.10 RAD 6640.6 VEL 11.624 PTH 6.66 VflP S.120 DPA -26.97 RAP $14.83 £CC 1.2481

LNCH AZNTH LNCH TINS L-! TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C6T TIN INJ ELAT INJ 2 LONG

SO.DO 11 59 $ 2563.68 -10.56 6g. IS 167.68 IS6.67 12 41 49 1561.7 7.82 53.$8

$0.00 13 10 24 2374.04 -5.57 $6.82 172.43 129.98 13 49 58 1374.0 10.50 36.84

70.00 14 41 41 2105.63 -.46 38.92 /76.29 124,15 1S 16 47 1105.6 13.29 19.11

80°00 16 31 49 1760.99 4.01 15.54 179,08 1|9.61 17 I ID 761.0 55.77 334+34

SO.DO 18 14 58 1428.27 6.05 312.18 180.19 117.68 18 $8 47 428.S Is.go 330.41

100,00 19 14 41 1235.46 4.01 316.90 179.08 118,61 lg 35 16 231.5 11.77 315.71

110.00 19 41 8 1152.45 -.46 327.81 176.29 124.15 20 O 20 152.5 13.29 308.03

DIFFERENTIAL CCRRECTION6 NED-COURSE EXECUTION ACCURACY ORBIT DETERMIMATION ACCURACY

TOE -.2920 TRA -.6507 TC3-1.5096 BAU .3288 SGT 1611.7 6GR 800,6 SG3 945,B ST 26.S 8R 31.6 86 16.4

ROE -.4278 RRA ,0670 RCS -.6181 FAU .64270 RRT .5498 RRF .6594 RTF .8046 CRT .7716 ERR -.9095 CST -.9274

FOE -.7602 FRA -.?225 FC-13.9381BSP 2217 SG8 1821.] R2S .1620 RI3 .8301 LSA 42.3 HSA I3.8 SSA 3.3

80( .5180 BRA .6541BC3 1.6113 FBP 1595 SGI 1704.3 362 R41.8 THA 17.65 ELI 59,1 EL! IS.7 ALP 51.06

LAUNCH DATE JUN 20 1971 FLIGHT TIME 164,00 ARRIVAL OAT[ DEC ! 1671

HELIOCENTRIC CONIC DISTANCE 3?7,78?

RL 152.03 LAL -.00 LOI. 268,04 VL SI.961 GAL 5,42 AZL g0,80 HCA ltg,2S SMA

RP 213.61 LAP -.$9 LOP 27.$1VP 22,776 GAP S.SS AZP 89,61TAL 34,48 TAP

RC 140.356 GL -6.57 GP -9.75 ZAL 41.45 ZAP 100.84 ETS 181.52 ZAE 143,0? IT(

PLANETOCENTNIC CONIC

C3 14.901 VHL S.8IO DLA -24.33 RAL $13.39 RAG 6640.5 VEL 11.617 PTH 6.$6 VHP 3.091 SPA -29.35

LNCH AZNTN LNCH TIME L-] TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME POC$T TIM

SO.DO 1t 58 47 21R7.74 -|0.77 69.33 167.80 136.63 12 41 $4 ISS?.?

GO,DO IS 9 31 2179,62 -5.82 57.09 172.50 129.95 13 49 10 1379.6

TO.DO 14 $9 57 2/13.75 -.77 39.34 176.31 124.15 15 15 tO 1113.0

80.00 IS 28 48 1773.09 S,SI 14.20 179.04 tiE.Re IS 58 21 TTS.I

SO.DO IS 11 2 1443.$3 5.ST 353.05 180.12 ttT.T7 18 35 5 443,3

100.o0 Ig 1I 39 |247.$6 3.el 317,57 179.04 119.66 15 32 27 247.6

110.00 19 39 23 1Ie0.57 -.?Y 328.26 176.31 124.15 19 58 4A leO.6

DIFFERENT IAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TD[ -.5012 TRA -.Sill TCS-I.AS41BAU ,3157 SOT 173§.S SGR 107.2 805 963,4

ROE -.4211RRA ,0161 RC3 ".644S FAU ,tRiOS RRT .S732 RRF .itS0 RTF .+RIO

FOE -.P$53 rflA -,TOSS FC-14.2156 BSF _435 SOB 1914.3 R23 ,15?7 R!3 .8431

ROE .SLY? 6RA .$653 6CS 1.TORE FSP 1629 8BE ISOS.S SO2 135.9 THA 17,11

LAUNCH OAT[ JUN 20 1971 FLIGHT TIME 164,00

EARTH TO MAR6

18S.SI [CC .19435 IRE .7957 Vl 29.$06

151.74 RCA 147.68 APO E18.91 V2 25.6g?

193.95 ZAC 91.50 ETC 275.51LVl -5.85

RAP 314.06 ECC 1.2451

IMJ 2 LAT IkJ 2 LONG

?.62 53.5S

10.26 39,16

13.00 19.56

15.41 $55.06

16.50 33t.33

15.41 $11.43

13.00 301.47

ORBIT DETERMINATION ACCURACY

ST 27.7 5R 51.3 81 IS,S

CRT .TYTI Cil -olOl$ ClV -.SLAY

LSA 4Z.4 MSA 15.9 IIA 3,4

ELI 39.4 EL2 15.0 ALF 49.S4

ARRIVAL BATE DEC $ IS71

NELIOCENTRIC CONIC DISTANCE 381,gS8 EARTH TO NARS

RL 152.01 LAL -.OQ LOL 268.04 VL 31.B70 GAL 5o31 AZL g0,76 HCA 120.41 8HA 111.33 [CC .IS400 INC .T63Y Vl 21.506

RP 213.R2 LAP -,14 LOP 28,49 VP 22,?35 GAP 5.76 AZP 66.61 TAL 34.|$ TAP 154.60 NCA 147,77 APO 218,go V2 21.6R2

RC 142.?$9 GL -R.35 GP -g.94 ZAL 41,T? ZAP 98,63 ETS 181.11 ZAE 141.|4 ETE IS3,30 ZAC 91.31 ETC E75,54 LVI -5.41

PLANETOCENTRIC CONIC

C3 14.?31 VHL 3,$31 BLA "R4.01 RAL 313,66 RAO 6640,4 V£L 11.610 PTH 6.65 VHP 3,0iS SPA "29,71 RAP 311.$1 ECC I.E4E5

LNCM A2MTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

SO.O0 11 SS 29 2172.11 -10.98 69.52 167,gS 136,sg 12 41 21 1572.1 T.40 53.74

60.00 11 S 57 2311,51 -6,08 57,37 172.59 |26.92 IS 41 21 IS65.6 10.00 39,41

70.O0 14 3_ II 2122.21 -l.lO 3R.76 |76.35 124.14 15 13 33 1122,3 12.70 20.01

60.00 16 23 47 1715,SS S.19 16,86 176.02 ll9.TO 16 $5 32 711.5 15,04 SIS.DO

gO.O0 18 7 9 1418.$8 S.08 353.sg 180,06 117,86 18 $I 27 458.6 16.08 33Z.2R

100.00 19 A 38 1259.96 3.19 338,26 179.02 116.70 19 2g 38 260,0 15.04 317.1Y

110.00 !g 37 3? 1159.07 -1.10 328,70 176.35 124.14 19 $7 6 169.1 12.70 308.94

BIFFtR[NT IAL CORRECTIONS MID-tOUR6[ EXECUTION ACCURACY CdIBIT OETERMINATION ACCURACY

TDE -,30B9 TRA -.6733 TC3-1,8243 BAU ,3832 6GT 1640.t 8GR 633,6 665 979.4 6T 28.S IR 31.0 ii IS.4

RD[ -,4140 RRA .0170 RE3 -.6744 FAU ,24900 RRT ,5948 RRF .666D RTF o6384 CRT ,7615 CR8 -.9064 CBT -.SERS

FOE -o7076 FRA -.BS30 FC-14.6294 B6P 2618 6GB 201|.g R23 .1541 R13 ,8556 L6A 42,4 MSA 13,9 R8A 3.4

BDE .$17| BRA .6?56 BCS 1.9410 FSP 1660 8G| 1930.S 862 626,8 THA 16.56 ELI $9.7 EL2 13.6 ALF 46.04
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• JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 20 1971

NELI(XENTRIC CONIC

RL 152.03 LAL ",DO

RP 214,24 LAP "°62

RC 145.136 GL -6,11

PLANETOCENTRIC CONIC

C$ 14,971 VHL 3,617

LNCH AZNTH LNCH TIME

SO.DO 11 58 It

DO.DO 13 7 44

70.00 14 36 24

80,00 16 22 45

90.00 16 3 17

100.00 19 5 37

110.00 19 35 51

FLIRHT TIME IRI.OO ARRIVAL DATE DEC $ II/t

L_. RID,G4 VL 51.97| 6AL

LOP 69,6? VP 22.6RQ GAP

GP -!0.1| ZAL 41.11 ZAP

DISTANCE 586.210 EARTH TO NAIl

|.50 AZL 90.73 HCA I|I.t) 8NA ll).lY ECC .II$?O IMC .l)ll Vl tl.50l

5,18 AZP 89.R1 TAL 33.8t TAP 155,44 RCA 14f.lS APO 116.8R V2 2S.6E?

8?.04 IT8 160.8| ZA[ 139.EE ETE 192.69 ZAC 9I.ZS [TC 2?S.lY LVI -S.OS

DLA "E3.68 RAL 314.Ol RAO RMD.5 VEL 11.803 PTM 6.64 YAP 3.047 DPA "30.10 RAP ]12,SY ECC I.E)9|

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO SIT TIN INJ 2 LAT INJ 2 LONG

2576.60 -11.21 69.72 168.08 136.55 12 41 R IS?l,6 ?.IS 53.94

2391.84 -6.35 57.68 172,69 129,88 13 47 35 1391.6 9.73 39.72

2131.14 -1.44 40.25 176.41 124.13 15 11 55 1111,1 12.37 RO,51

1798.28 2.76 17,59 179.02 119,74 16 52 44 798.3 14.65 356.55

1474.04 4.59 354,76 180.01 117.94 16 27 §1 474,0 15.66 331.19

1272.76 2.76 338.96 179.02 119.74 19 26 50 272.8 14.R$ 317.96

1177,96 -1.44 329.17 176.41 124.13 19 SS 29 178.0 12.37 300.45

DIFFERENT IAL CCRRECTION8

TOE -.3179 TRA -.6842 TC3"1.9889 BAU .410R

ROE -.4069 RRA .0672 RE3 -,7026 FAU ,25155

FDE -.6794 FRA -.6598 FC-14.9465 BSP 2846

GOD .5164 BRA .6875 6C3 2.1093 FSP 1684

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CC_IIC

NID-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 1947.0 SGR 820.3 503 994.2 5T 29.3 8R 30.6 $8 14.8

RRT .6151RRF .7018 RTF .8492 CRT .7844 CR8 ".8984 CST -.9281

SOB 21t2.7 R23 ,1512 RI3 ,8661 LSA 42.5 NSA 13.9 8SA 3,S

8G1 2018.5 SO2 623.8 THA 16.11 ELI 40,0 EL2 13.9 ALF 49.60

FLIGHT TIM( 170.00

DISTANCE 390.421

ARRIVAL DATE DEC 7 1971

EARTH TO MARS

RL 152.03 LAL -.DO

RP 214.55 LAP -.59

RC 147.555 GL -5,87

PLANETCCENTRIC CONIC

C3 14.409 VHL 3.796

LNCN AZNTH LNCH TIME

50.00 11 57 54

60.00 13 6 49

70,00 14 34 36

80.00 16 19 44

90.00 17 39 28

100.00 19 2 36

liD,DO 19 34 3

L_. 268.04 VL 31.975 GAL

LOP 30.85 VP 22.662 GAP

GP -10.30 ZAL 42.47 ZAP

5.25 AZL 90.70 HCA 122.81 8MA 183.42 ECC .19344 INC .6976 Vl 20.306

5,40 AZP 89.62 TAL 33.46 TAP 156.27 RCA 147.94 AlSO 218,91 V2 2S.591

95.18 ET8 180.51 ZAE 137.31 ETE 192.12 ZAC 91.16 [TC 275,01 LV! -4.69

DLA -23.34 RAL 3t4.15 RAD 6640,2 VEL 11,596 PTH 6.64 VHP 3,029 DPA -30,46 RAP 311.85 ECC 1.2371

b-I TIHE INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2581.80 -11,46 69.94 168.24 156.50 12 40 56 1581.8 6.91 S4.15

2398.49 -6.64 58.00 172.82 129.64 13 46 48 1398.5 9.44 40.05

2140.42 -1,79 40.73 176.48 124,11 15 t0 17 1140.4 12.04 R1.02

1811.40 2.31 18.31 179,04 119.78 16 49 55 811.4 14.26 357.32

1489.72 4,09 315.64 180.02 118.01 18 24 18 489.7 15,22 334.14

1285.87 2,31 339.68 179.04 119.78 19 24 2 285.9 14.26 318,19

1187.24 -1.79 329.65 176.40 124.11 19 53 SO 187,2 12.04 30R.94

DIFFERENTIAL CCRRECTION8

TOE -.3292 TRA -.R948 TC3-2,1580 BAU .4389

ROE ",3996 RRA ,0673 RE3 ",7312 FAU .25377

FOE -.6499 FRA ".6357 FC-15.2472 DSP 3059

GOD .5152 BRA .6980 BCS 2,2785 FSP 1702

MID-COURSE EXECUTION ACCURACY GRBIT DETERMINATION ACCURACY

8GT 2056.6 8GR 827,! $G3 IOO?.R 8T 30.0 RR 30.2 81 14.E

RRT .6343 RRF .7153 RTF .8604 CRT .7866 CR8 -.893R CIT -.$284

SOB 2216.? RE3 .1488 RI3 .$754 LSA 42.6 MRA IS.R 8RA 3.5

6G1 2128,9 SO2 617.7 THA 15,66 ELI 40.3 EL2 13.9 ALF 45.28

LAUNCH DATE JUN 20 1971 FLIGHT TIN[ 172.00 ARRIVAL DATE DEC 9 1971

HELIOCENTRIC CONIC DISTANCE 194.632 EARTH TO MAR8

RL 152.03 LAL -.00 LOL 268,04 VL 31.979 GAL 5.15 AZL 90.66 HCA 123.99 SMA 183,49 ECC .19323 INC .6638 Vl 29,308

RP 214.86 LAP -.SS LOP 32,03 VP 22.627 GAP 5.21 AZP 89.63 TAL 13.09 TAP 157.08 RCA 148.01 APO 218,94 V2 25.554

RC 149.988 GL -5.61 GP -10.48 ZAL 42.85 ZAP 93,35 ET8 180.17 ZAE 135.42 [T[ 191,58 ZAC gl.o$ ETC 274,85 LVI -4.28

PLANETOCENTRIC CONIC

C3 14.251 VHL 3.775

LNCH AZNTH LNCH TINS

SO.DO 11 17 16

60.00 IS 5 54

7O.OO 14 32 47

DO,DO 16 16 42

90.DO 17 SS 40

lOG.DO 18 59 34

liD.DO 19 32 IS

DIFFERENTIAL

TOE -.3312 TRA -,7049

ROE -,1929 RRA .09T!

FOE -.6250 FRA -.6182

DOE .5136 DRA *7080

LAUNCH DATE JUN 20 1971

NELI(XENTRIC CONIC

RL 152.03 LAL -.DO

RP 215.21 LAP ".Sl

RC 152.430 GL -S.3S

PLANETOCENTR1C CONIC

C3 14.096 VHL 3.754

LNCH AZNTH LNCH TIN£

DO.DO 11 57 19

80,00 13 4 5T

70.00 14 30 55

80.00 16 13 39

90.00 I? 51 52

100.00 18 S6 31

110.00 19 30 22

DLA -22.98 RAL 314.70 RAD R640.2 VEL 11.589 FTH 6.63 VHP 3.014 DPA -30.81 RAP 311.1R ECC 1,2345

L-i TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2187.13 "11.72 70.17 168.41 136.49 12 40 44 158?.1 6.65 54.38

2405.50 -6,95 58.14 172.96 129.00 IS 46 O 1405.5 9,14 40,39

E|SO,lO "2.16 41.64 176.57 124.09 15 8 57 IISO.I 11,69 21.$5

1824.84 1.86 19.OS 179.07 119,81 16 47 ? 824.9 13.85 359,11

tROD.66 3,58 SS6.5S 180.02 !18.07 18 20 45 505.7 14.78 315.10

1299.33 1,86 340.42 179.07 119.81 19 21 IS 299.S 13,85 319.48

!196.91 02,19 3SO.16 176,5T 124.09 19 52 10 196.9 11.69 310.4T

CORRECTIONS MID-CCAJR$E EXECUTION AccuRACY 0_81T DETERMINATION ACCURACY

TCS-2,SSlS RAU ,4673 SOT _168.I SRR 815,2 861 1022.0 9T 30.T SR 29,6 IS 13.9

tiC3 -.?615 FAU .|S81O RRT .9512 RRF ,7294 RTF ._,lD CRT .T801 CRi ".9891 cat -.RZYI

FC-IS.SS?T RSP 3274 808 2321.4 R23 .1465 R13 .8843 LSA 42.8 MRA IS,9 SIA 3,S

BCS 2.4125 FSP 1704 SGI 2241.S $02 611,T THA IS.E9 ELI 46,5 EL2 13,9 ALF 43,97

LOL 268.04 VL 31,984 GAL

LOP 33.20 VP 22,502 GAP

FLIGHT TIMI[ 174.00 ARRIVAL DATE DEC 11 IOTI

DISTANCE S98.843 EARTH TO MARS

S.t3 AZL 90.63 HCA 121,18 SMA |IS,S6 [CC ,19105 INC ,6290 Vl 29,S01

S,OS AZP 89.64 TAL 12.71 TAP 157.87 RCA 148.11 APO 219,00 V2 21.118

GP "10.66 ZAL 43.25 ZAP 91,55 [T8 17g.82 ZA[ !S3.$4 ET[ 191.07 ZAC g0.93 ETC 274.70 LVl -S.88

DLA "22.80 RAL 311.06 RAO 8640.1 VEL 11,583 PTH 6.63 VHP S,002 DPA "31.15 RAP 310.40 ECC 1.2320

L-! TINS INJ LAT

2592.79 -12.00

2412,69 -T,27

2160.18 "2,SS

1838,66 1.19

IS21.85 3,06

1313.tS 1.39

1206.99 -2.15

OIFFERENTIAL CORRECTIONS

TDE -.3359 TRA -.7138 TC3-2.5062 BAU .4955

ROE -.3863 RRA .0636 RC3 -.7947 FAU .25881

FDE -,6181 FRA -.6182 FC-15.8991 BRP 3496

8DE .5119 8RA *7169 BC3 2,6292 F3P 1682

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT 1NJ 2 LONG

?0.42 168.62 198,3g 12 40 31 IS92.8 8,36 54.62

58.70 173.11 129,71 13 45 tO 1412.9 8,82 40.TS

41.76 176,67 124.07 IS 6 51 1160,2 11.32 22.10

19.81 17g.12 11g.83 16 44 17 838,? 13,42 399,92

35?.44 180,0S 118.13 18 17 14 521,8 14.32 336.0?

341.18 179.12 119.83 1g 18 24 313.2 13.42 320.29

330,68 176.67 124.07 1g 5D 29 207.0 11,32 311.02

NIO-COUR$E EXECUTION ACCURACY CRBIT DETERNINATION ACCURACY

SOT 2279.6 SGR 841.8 SG3 1038.2 ST 31,3 8R 29.5 $$ 13.7

RRT ,6721 RRF .?441 RTF .8817 CRT .78g3 CRS -.8870 CRT -.9282

SO8 2431.S R23 .1431 R13 .8g37 LRA 42.8 NRA 13.9 9SA 3.6

SGI 2354.8 SG2 606,D THA 11.03 ELI 40.7 EL2 13.g ALF 42.92
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) *

LAUNCH DATE JUN EO 19Tt

HELIOCENTRIC C0111¢

RL |32.03 LAL ".00

RP 615.$4 LAP -,48

8C 1S4,904 6L oS,OT

PLANETOCENTRIC ¢4_1C

¢3 13.643 VML 3,?34

LNCM AZMTH LNCN TIME

5D.00 11 57 1

60.00 13 4 I

70.00 14 29 3

80.00 16 10 33

90.00 17 48 6

100.00 18 53 2?

llO.OO 19 28 28

FLIGHT TIM( 176,00 ARRIVAL OAT[ 0[C 11 IITt

LA_. Ill,04 VL It,Oil 6AL

LOP $4,37 VP 88.|97 GAP

GP -10,84 ZAL 43.61 ZAP

DISTANCE 406,090 EARTH TO NAIl

I,O/ AlL 90.59 flCA 1t6.36 IMA Ill.61 [C¢ ,tRiO! IiC ,1131 it lt,iOI

4,90 kip 69.66 TAL 32.$1T4P IS2,14 RC4 14t.22 APO ltl.Ol Vt 2|.420

99.YR [T8 110.46 ZA[ 131,70 ETE 190.58 ZAC 20,60 ETC 274,iS L¥1 -loll

DLA -2Z=21 RAL 31|.44 RAG ISAO,O VEL IS,iTS PTH t,Jt YNP 2.9i2 DPA 031,48 RAP 309,84 2CC 1.2211

L'! TIME IMJ LAT |NJ LONG INJ RT ASC INa AZNTH INJ TIME PO CIT TIN INJ 2 LAY INJ E LONG

6698,8t -12.30 ?0,68 168,64 13e,33 12 40 20 1996,8 6 06 s4.l/

2420,67 -7.61 59,08 173,28 126.T0 13 44 21 1420.7 8.49 41,$4

2110.69 -2.95 42.31 176,79 124.04 15 S 13 1170.? 10,$3 22,67

1852.90 .91 20,59 179.19 t19,65 16 41 28 852.9 12.98 359,?5

1556,37 2,53 358,36 180,09 118.18 18 t3 44 556.4 13,85 337.05

1327.38 ,91 341.96 179.19 119.65 19 15 34 327.4 12.98 321.11

1217.51 -2.95 351.23 176,79 124.04 19 48 46 217.5 10.93 311,56

DIFFERENTIAL CCRRECTION_

TOE -.3429 TRA -.7235 TC3-2.6958 BAU .5248

ROE -.3743 RRA ,0703 RC3 -,8121 FAU ,25651

FOE -.5101 FRA -,5160 FC-13,9271 BSP 3708

DOE .5076 BRA .7288 BE3 2.8154 FSP 1764

MID-COURSE EXECUTICN ACCURACY ONBIT DETERMINATION ACCURACY

5GT 2403.3 $GR 843.3 663 1032.5 6T 32.0 6R 26.6 56 11.6

RRT .6824 RRF .7505 RTF .8839 CRT ,7880 CR6 -.8651 CST -.9143

SG6 2547.0 R23 .|467 R13 .6946 LSA 42.2 HSA 13.9 55A 3.7

$61 2475,7 362 598.4 THA 14.32 ELI 40.8 EL2 13.9 ALF 41.12

LAUNCH DATE JUN 20 1971 FLIGHT TIN£ 176.00 ARRIVAL DATE DEC 15 1971

HELIOCENTRIC CONIC

NL 152.03 LAL -.00

RP 215.87 LAP -.44

RC 157.385 GL -4.78

PLANETOCENTRIC CONIC

C3 13.794 VHL 3.714

LNCH AZMTH LNCH TIHE

50.00 I1 5G 43

60.00 13 3 1

70.00 14 27 ?

80.00 16 ? 30

90,00 17 44 19

100.00 18 50 21

110.00 19 26 34

DISTANCE 407.238 EARTH TO MARS

LOL 268.04 VL 31.995 GAL 5.00 AZL 90.56 HCA 127.49 SNA 183.74 ECE ,19262 INC ,5561 Vt 29,306

LOP 35,53 VP 22.523 GAP 4.73 AZP 89.66 TAL 51.90 TAP 159.39 RCA 148.31 APO 219,17 V2 25.443

GP -11.03 ZAL 44.10 ZAP 88.06 ET$ 179.11 ZA[ 129,67 (TE 190.12 ZAC 90.67 [TC 274.41 LVI -3.15

DLA -21,80 RAL 315.83 RAD 6639.9 VEL 11.570 PTH 6.61 VHP 2,985 DPA -51.61 RAP 309.23 [CC 1.2270

L-[ TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2605,19 -12.61 ?0.9? 169.07 136.27 12 40 8 1605.2 5,74 55.14

2428.85 -7.96 59,4? 173.47 129.64 13 43 30 1428.9 8.13 41,54

2181.62 -3.36 42.89 176,93 124.01 15 3 29 1161,6 10.53 23.26

1867,50 .41 21.39 179.28 119.86 16 38 37 867.5 12.53 ,56

1555,18 1,99 359.30 180.16 118,22 18 10 14 555.2 13,37 338.05

1341.97 ,41 342.76 179.28 119.86 19 12 43 342.0 12.55 321.96

1228.44 -3.36 331.80 176.g3 124.01 19 47 2 228.4 10.53 312.18

DIFFERENT IAL CORRECTIOH6

TO[ -.3469 TRA -.7351 TC3-2.8826 6AU ,5536

RDE -.3655 RRA .0712 RE3 -,8395 FAU .25675

FOE -.4619 FRA -.4751 FC-16.1132 08P 592?

BDE .5039 DRA .7385 0C5 5.0023 FSP 1774

MID-COURSE EXECUTION ACCURACY ORBIT OETERMIMATION ACCURACY

6GT 2522.4 3GR 849.0 $65 1038.2 ST 32.6 69 26,3 59 10,?

RRT .6968 RRF .7618 RTF .8899 CRT .7870 CR6 -.6503 CST -.9054

6GB 2661.5 R23 ,1469 R13 .699? LSA 42.0 MSA 13.6 SSA 3.8

6G1 2594.8 SG2 591.9 THA 13.94 ELI 40.8 EL2 13.9 ALF 39.81

LAUNCH DATE JUN 20 1971 FLIGHT TIME 180.00 ARRIVAL DATE DEC 17 1971

HELI(X[NTRIC CONIC OI6TANCE 411.465 EARTH TO MAR5

RL 152.05 LAL -,00 LOL 268.04 VL 32.001 GAL 4.94 AZL 90.52 HCA 128.65 6NA 183.85 ECC .19276 INC .5184 Vt 29.308

RP 216.21 LAP -.40 LOP 36.70 VP 22.489 GAP 4.57 AZP 89.68 TAL 31.48 TAP 160,14 RCA 148.41 APO 219.29 V2 25.405

RC 159.881 GL -4,48 GP -11.21 ZAL 44,56 ZAP 86.37 [T5 178.75 ZAE 128.07 [T[ 189.68 ZAC 90.54 (TC 274.28 LVI -2,79

PLANETC_[NTRIC CONIC

C3 13.847 VHL 3.694 DLA "21,38 RAL 316,25 RAO 6639.9 VEL 11.563 PTH 6,81 VHP 2.980 OPA "32.12 RAP 308.55 ECC 1.2246

LNCH AZMTH LNCM TIME L'I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

50,00 11 56 25 2611.94 -12,94 71.26 169.32 136.20 12 39 55 1611.9 5,41 55.43

60.00 13 2 0 2437,43 -8.54 59,89 173.67 129.57 13 42 36 1437,4 7.76 41.86

70.00 14 25 10 2193.00 -3,80 43.48 |77.08 123.97 IS I 42 1193.0 10.11 23.80

50,00 16 4 22 1882.50 -.09 22.21 179.38 !19.86 16 35 45 882.5 12.06 1.46

90.00 IT 40 32 1572.32 |.44 ,26 180.24 118.25 t8 6 44 572.3 12.87 3)5.08

100.00 II 47 14 1356,97 -.09 343.58 178.30 119.86 19 9 51 35?.0 12.08 321.82

lIO,O0 18 24 35 1239,82 -3.80 332.40 177.08 123.97 19 45 16 238.8 10.11 312,80

DIFFERENTIAL C(:RRECTION3

TOE ".3454 TRA ".7437 TCS"3,OY24 BAU ,||24

R02 ".3584 RRA ,DTt4 RC3 -,8lll FAU ,tS641

FOE -.4081 FRA -o4308 FC-IS,2TOI RiP 4153

6OE .4ggt ERA .7472 6C3 3.1922 FSP 1782

LAUNCH DATE JUN EO 19?1

HELIOCENTRIC CQNIC

RL 152.03 LAL -.DO LOL 288.04 VL 32.000 GAL

RP 616.56 LAP -.37 LOP 3T.65 VP 22.455 GAP

RC 162.360 6L -4,17 6P -II.3t ZAL 45.03 ZAP

PLANETOCENTRIC CONIC

C3 13,504 VHL 3,673

LNCH A2NTH LNCH TIN[

50.00 11 56 3

80,00 13 O ST

?0,00 14 63 9

50,00 16 1 13

90,00 17 56 44

lOG.D0 18 44 5

liD.D0 19 22 35

DIFFERENTIAL CCRRECTION8

TDE -,5507 TRA -.7518 TC3-3.2652 6AU ,6112

ROE -.3470 RRA .0737 863 -.6936 FAU .25586

FDE -.3540 FRA -,3841 FC-16,4035 63P 4379

BD[ .4954 BRA ,?554 8C3 3.3635 F5P 1786

NID-COUR52 EXECUTION ACCURACY OR61T OET[RNINAT[ON ACCURACY

|GT 2642,1 5GR 8|4.4 5;3 1041.9 iT 33,0 5R 27,? 58 5,8

RRT ,7103 RRF .7726 RTF ,_J|l CRT ,7545 CRI -,1285 C51 -.855o

8GB 2T?l.O 923 ,14?5 Rt3 .9040 LSA 41.8 NSA 13,8 IIA 5,1

5G| 2714.4 5G2 585.4 THA 13.51 ELI 40,5 2L2 13.8 ALF 38.6T

FLIGMT TIME 152.00 ARRIVAL DATE DEC 16 1871

O[STANC[ 413.6T0 EARTH TO NAR8

4.66 AZL 90.43 HCA 125.6t 5HA 183,96 [CC ,19273 INC .4T85 Vt E$.306

4.42 AZP 89.69 TAL 31.05 TAP 160,99 RCA 145,51 APO 219,42 V2 25,386

84.71 [T3 IT8.38 ZA[ |26,29 [TE 15R,25 ZAC 90.59 [TC 2?4.|5 LVl -2.44

DLA -R0.$5 RAL 51S.84 RAD 9639.6 V[L 11.367 PTH 6.R0 VHP |.ITI DPA -32,43 RAP 501.10 [CC 1,2E2t

L-I TIME [NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

2619.08 -13.30 ?1,58 169.$8 136,12 12 39 42 1619.1 3,05 55.73

2446,48 -8.73 60.34 173.68 129,50 15 41 43 1446.5 7.56 42.38

6204.33 -4,23 44.10 177.25 123.92 14 59 54 1204.8 9.65 24.32

189?.83 -,66 R3,0S 179,30 119.85 16 32 51 897,9 1|,57 2.34

1589,83 .87 I,R3 180,33 116,27 18 3 13 669.6 12,31 340,09

1572.40 -.61 344.43 |79,30 119.86 tO R 67 3?2.4 ll,l? 525,71

1231.63 -4.25 333,02 17T.23 123.92 18 43 2? 231.? 9.60 313.43

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINATION ACCURACY

6GT 2762,7 $GR 859.9 363 1044,2 6T 33.4 $R 27.1 88 8,8

RRT .7231 RRF *?832 RTF .8996 CRT .7819 CR8 -.800? CDT -.8720

$GB 2893.4 923 .1487 R13 .g0?8 LSA 41.S NSA 13.9 86A 3,9

$61 2835.0 662 3?8.9 THA 13.25 ILl 40.? EL2 13.9 ALF 37.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971 )

LAUMCH DATE JUN 20 1671 FLIGHT TIN[ tl4,OO ARIIVAL OATE OEC 21 1171

HELIOCENTRIC cONIC

tL 152.03 LAL -.OO

RP RID,S1 LAP -.33

RE 184,6|E GL -3.14

PLANETOCENTRIC CONIC

Cl 13.364 VHL 3.8Sl

LNCH AZNTH LNCH TIME

S0.00 11 SS 40

60.00 16 39 S[

T0.00 14 21 5

80.OO 15 Si 1

gO.DO 17 32 54

tOO.OO 18 40 52

ttO.O0 19 20 31

DISTANCE 411,013 EARTH TO NAIl

LOL Ill,DR VL 3|.011 6AL 4.11AZL 80.44 HCA l|D.l! 3NA 111,03 [CC .|0113 INC .4ill Vl 2i,10l

LOP 39.01 VP 11,4|1 GAP 4.|1 kZP IS.7! TAL 30,11 TAP |11,$8 RCA 141.10 APO Ill,St Vl ll. IlT

GP -11.S8 ZAL 46,Sl ZAP 83,10 [T8 1T$.01ZA( 114.$4 ETE 138,1i ZAC IO,2S ETC 174.03 LVI -I,lD

OLA -20.4T RAL 3iT,DE RAD ll39,7 VEL 11,SS1PTH 6,I0 VMP I.tT7 DPA -38,7] RAP |O?.8i ECC 1.2160

L-I TIME INJ LAT INJ LONG ]NJ RT AIC INJ AZNTH INJ TIME PO CIT TIN INd 2 LAT |NJ I LOnG

2821,63 -13.61 11,81 189.85 136.03 1_ 39 21 lI|l.I 4.87 58.05

2455.65 -8,14 60,80 1T4.11 129.42 13 40 4? |463.1 I.ll 42.16

2217.15 -4.T1 44,75 177,43 |23,87 14 58 2 1217.1 9.22 26.11

1913.80 -1.16 23.93 179.64 119.64 16 29 $4 913.8 11,07 3,26

1607,72 ,30 2.23 180.45 118.28 17 59 41 607.7 11,82 341,13

1388.27 -1.18 345,30 179.64 119.84 19 4 1 388.3 11.07 324.6£

1263.97 -4,71 363,67 177.43 123.87 19 41 65 264.0 9,22 314.10

DIFFERENTIAL C(_RECTION8

TOE -.3607 TRA -.75g6 TC3-3.4614 DAU *6399

ROE -.3376 RRA ,0748 RE3 -.9216 FAU .25503

FOE -.2997 FRA ".3403 FC-16.5218 DIP 4603

DOE .4668 8RA ,7633 8C3 3.5820 FSP 1784

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

SGT 2684.7 SGR 865.8 SG3 1045,6 8T 33.7 SR 26.5 68 7,S

RRT ,7355 RRF .7937 RTF .9036 CRT .7780 CR6 -,7612 CIT -.8441

8GB $011.8 R23 ,1300 R13 .9113 LSA 41.1 HSA 13.8 68A 4,0

SGt 2SSG,g 862 572.3 THA 12.94 ELI 40.6 EL2 13.8 ALF 36.43

LAUNCH DATE JUN 20 1971 FLIGHT TIHE 186.00 ARRIVAL DATE DEC 23 197!

HELIOCENTRIC CONIC DISTANCE 424.075 EARTH TO NARD

RL 152.03 LAL -.00 LOL 268.04 VL 32.023 GAL 4.76 AZL 90.40 HCA 132.12 8NA 184.21 ECC .19277 INC .3976 Vl 29.306

RP 217.26 LAP -.30 LOP 40.16 VP 22.389 GAP 4,1! AZP 89.73 TAL 30.16 TAP 162,28 RCA 148.70 AFO 219,72 V2 26.289

RC 167.446 GL -3.50 GP -11,77 ZAL 46.02 ZAP 81.52 ITS 177.64 ZA£ 122.82 IT[ 188.45 ZA¢ 90.09 [TC 273.92 LV| -1.78

PLANETOCENTRIC CONIC

C3 13.227 VHL 3.637 DLA -19.99 RAL 317.49 RAD 6639.? VEL 11.545 PTH 6.59 VHP 2,978 DPA "33.02 RaP 307,12 ECC 1.2177

LNCH AZNTH LNCH TIN( L-| TIN( XNJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C$T TIN 1NJ 2 LAT |NJ 2 LONG

50.00 11 55 16 2634.39 -14,06 72,27 170.13 135.94 12 39 10 1634.6 4.27 S6.38

60.00 12 58 42 2465.88 -9.57 61.29 174,35 129.64 13 39 46 1469.9 6.52 43.33

70.00 14 18 58 2229.95 -5.20 45,42 177.62 123.80 14 56 8 1230.0 8.75 25.SQ

80.00 15 54 45 1930,14 "1,71 24.83 179.79 |19,81 16 26 36 930.1 10.94 4.18

90.00 17 29 0 t626.03 -.29 3.26 180.57 118,28 17 56 6 626.0 11,28 342.21

100.00 18 37 37 1404.61 -1.71 346.20 179.79 119.81 19 1 2 404.6 10.54 325,S5

110.00 19 18 24 1276.77 -5.20 334.34 177.62 123.80 19 39 41 276.6 6,75 314.78

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -,3497 TRA -.7671 TC3-3.$616 BAU .6690

ROE -.3289 RRA .0751 RE3 -.9528 FAU .25468

FOE -.2596 FRA -.3109 FC-16.6666 BSP 4621

BDE ,4801 BRA ,7707 BE3 3.7835 FSP 1761

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CONIC

RL 152.03 LAL -.00

RP 217.61 LAP -,26

RC 169.992 GL -3.t4

PLANETOCENTRIC CONIC

C3 13.092 VHL 3.618

LNCH AZNTH LNCH TIME

50.00 [1 54 50

60.00 12 5? 31

70,00 14 16 47

60.00 15 51 27

go. Do 17 25 6

IDO.OO 16 34 19

llO,OO 19 II 13

8GT 3008.4 8GR 874.4 863 1049.1 ST 33.9 6R 26,0 88 7,3

RRT .7486 RRF .8051 RTF ,9085 CRT .7740 CR3 -,7216 CST -.6163

868 3132.9 R23 .1806 RI3 ,9155 LSA 40.9 NSA 13.8 SSA 4,1

861 S081,3 862 386,0 THA 12,71 EL1 40,4 EL2 13.6 ALF 36.47

FLIGHT TIE 188.00 ARRIVAL DATE DEC R5 1971

DISTANCE 428.274 EARTH TO MARS

LOL 268.04 VL 32.032 GAL 4,68 AZL 90.36 HCA 133.26 8MA 184.35 ECC ,19683 INC .3346 VI 29.306

LOP 41.30 VP 22,357 GAP' 3.96 AZP 89.76 TAL 29.70 TAP 162.96 RCA 148.80 APO 219.89 V2 25.249

GP -11.97 ZAL 46.54 SAP 79.98 IT8 177.26 ZAE 121.13 IT( 188,08 ZAC 89,96 EI'C 273,82 LVI "1.44

DLA -19.46 RAL 317.94 RAD 6639.S VEL 11.540 PTH 6.59 VHP 2.981DPA -33,51 RAP 306,66 ECC t.2ISS

L-I TIME INJ LAT INJ LO_G INJ IT ASC INJ AZMTH INJ TIME PO CIT 7IH INJ 2 LAT INJ 2 LONG

2643.00 -14.47 72.64 170.44 135.84 12 38 53 1643.0 3.85 Sl,73

2476.31 -10,02 61.80 _ 174.61 129,24 13 98 47 1476.3 6.06 43.64

2243,29 -S.TO 46.12 ; 177.86 123,73 14 54 10 1243.3 8,25 26,S6

1946.99 -2,21 25.75 179.95 |19.75 16 23 $4 947.0 10.00 S.14

[644.80 -.SO 4.30 |80.72 118.27 17 52 33 644.8 10.71 343.29

1421.41 -2.26 347.12 179,96 ll9.Tt 16 58 O 421.5 lO.OO 328,51

12g0,11 "5.?0 635.04 177.83 123.73 19 37 43 290.1 1.2S 316.49

DIFFERENTIAL CORRECTIONI

TD[ -,3463 TRA -,7730 TC3-S,6418 BAU ,1912

RD[ -.31T1 IRA ,0782 RE3 -.97|4 FAU .2$178

FOE -.1712 FRA ".2342 FC-16.6494 lip 5060

60[ .4899 ERA .7T?O 8C3 3.9831 FSP 1T83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 3130.0 IGR 876.1SG3 1041.8 ST 33,9 IR 25,2 IS l,O

RRT .TS?S RRF .llSD RTF ._96 CRT ,7160 CR$ -.5909 ElY -.7106

3GD 3250.3 R23 .lSSD R13 .6162 LSA 40,2 NSA 13.| 88A 4.2

IG1 3201.8 IG2 559.1 THA 12,36 ELI 39.9 EL2 13.7 ALF 34.29

LAUNCH DATE JUN 20 1971 FLIGHT" TIME 190,00 ARtIVAL OATE DEC 27 1t71

HELIOCENTRIC CONIC

RL 192.03 LAL ".00

RP 217.97 LAP ",22

RC 172.347 GL "2,?8

PLANETOCENTRI¢ CONIC

C3 12.961 VHL 3.6D0

LNCH AZNTH LNCN TIME

S0.00 I1 84 20

60.00 12 56 15

70.00 14 14 31

80.00 15 48 4

90.00 17 21 10

100.00 16 30 $6

110.00 lg 13 57

DIFFERENTIAL CORRECTION6

TDE -.3417 TRA -,7789 TC3-4.0684 8AU ,7286

RD[ -.3066 RRA .07gg RC3-1.0031 FAU ,24961

FOE -.1065 FRA -.1624 FC-16.6857 DIP 5287

BDE .4590 BRA ,7830 BE3 4.1874 FSP 1779

OI$TANC[ 432,470 EARTH TO MAR3

LO(. 266.04 VL 32,040 GAL 4.SI AZL 80.31 HCA 134,40 6NA 184,48 [CC .18293 INC .SIOS Vt 26.306

LOP 42.45 VP 22.324 GAP 3,02 AZP 8g,78 TAL 29,23 TAP 183,64 RCA 148.89 APO 220,0t V2 26.206

GP -12.17 ZAL 47.08 ZAP 78.49 IT8 176.17 ZAE 119.47 £TE 117.71 ZAC 81.76 [TC 273.72 LVl -1,12

DLA -18,96 RAL 310.38 lAD 1639.5 VEL 11,534 PTH 6,S$ VHP 2,961 OPA -33.60 RAP S08,29 £CC 1,1135

L-I TIN£ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO ClT TIN INJ 2 LAT INJ 2 LONG

26S1.86 -14,g0 73.04 170.75 1,33,73 12 38 32 1651,9 3,4G ST.tl

2487.26 -tD,49 62.34 174.88 129.14 13 37 42 1487.2 s.sg 44.37

2287.16 -6,23 46.86 178.05 [23.66 t4 52 8 1257,2 7,?3 27,31

1964.35 -2.87 26,7[ 180.14 119,73 16 20 49 964,4 9,44 S.12

IS64,04 -1.62 5.37 180.88 118.24 17 48 34 664.0 10.13 344.40

1438.82 -2,87 348.06 180.14 11g.73 18 64 55 438.8 9,44 327.49

1303.98 -6.23 335,?? 178,05 123._5 19 35 41 304.0 7.73 316.23

RIO-COURSE EXECUTION ACCURACY ORBIT DETERNINATZON ACCURACY

SGT 3253.1SGR 881.g $G3 1038.S ST 33,8 SR 24.S 66 5.3

RRT .7680 RRF .8226 RTF .9121 CRT .7579 CRS -.4333 CGT -,$784

SGB 3370.S R23 .1579 R13 .9183 LSA 3g*6 MSA 13.7 6SA 4.3

SGI 3324.g SG2 652.6 THA 12,10 EL1 39.5 EL2 13.7 ALF 33.28
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATS SUN 20 107|

HELIOCENTRIC ¢011¢

RL 102,03 LAL -.00

RP 278,33 LAP -,10

RC ITS.114 GL -E.SS

PLANETOCENTRIC CONIC

C3 IE.t34 VNL 3.583

LMCN AZMTN LNCH TIRE

50.00 11 58 48

60.00 12 54 $5

70.00 14 12 10

80.00 1S 44 37

90.00 17 17 g

100.00 18 2? 29

110.00 19 11 31

FLIGHT TIM( |DE,00 ARRIVAL,

DISTANCE 466,48S EARTH

LOt. t08.04 VL 8t,O4D GAL 4,54 AZL 8D.EI HCA I$S.14 8NA |04,D4 [¢C .[i$OS INC

LOP 48.S8 YP tZ,tSZ GAP 3.$? AZP 80.81 TAL 28,74 TAP 144,80 RCA 148,98 kPO lID,IS

6P -12,3? ZAL 47.14 ZAP 77,06 El8 i/I,4t ZA[ 117,14 EYE 181,$1 ZAC 89.S6 ETC l/].14

OLA -18.41 RAL 116.88 RAO $669,5 VEL |t. SRS PTH Q.S8 VHP 2.022 OPA -$].8t

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN( PO CAT TIN

2661.24 -18.$6 78,47 171.08 t35,61 12 38 8 1681.2

2498.71 -10.98 62.91 17S.18 129.02 |$ 36 $4 1498.7

2271.60 -8.77 47.62 178.28 123.56 14 $0 2 1271.6

1982.26 -3.47 27.69 180.33 119.67 18 17 39 982,3

1603,19 -2.18 6.47 181.06 118.20 I? 43 12 688.8

1456.73 -3,47 349.06 180.33 119.67 18 51 46 458.7

1318.42 -6.7? 336.$4 178.29 123.56 19 33 35 $18.4

DATE 0[C 18 IIYl

TO MARl

• 284i ¥1 IS.I0S

V2 El. Ill

LVI ".lO

RAP )08.98 (¢C t.Rtt2

INJ 2 LAT INJ 2 LONG

2,94 37.30

S.08 44,12

7.19 20,08

8.86 7.13

9.93 846.S4

8.86 328.50

7.19 317.00

DIFFERENTIAL CORRECTIONS

TDE -.3366 TRA -.T853 TC3-4.2745 8AU .7847

ROE -.2978 RRA .0798 RC3-1.03?3 FAU .24900

FDE -.0709 FRA -,1818 FC-18,7987 ESP 5493

BDE .4414 iRA °7895 BC3 4.3986 FSP 1788

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 8379.8 8GR 892.8 663 1040. t 87 33.8 8R 23.8 88 5.0

RRT .7804 RRF .8338 RTF .91§3 CRT ,7604 CR8 -.$173 CST ".4846

8GB 5495.7 R23 .1591 R16 .922| LIA $9.1 MSA 13.7 IAA 4.3

861 8452°7 862 846°4 THA ]],80 [LI 82.1 EL2 13.7 ALF 32°45

LAUNCH DATE SUN 20 1911 FLIGHT TIME 194.00 ARRIVAL DATE DEC 31 1871

HELIOCENTRIC CONIC

RL 152.03 LAL -.00

RP 218.69 LAP -.15

RC 177.690 GL -1.95

PLANETOCENTRZC CONIC

C3 lZ.?lO VHL 3.565

LNCH AZHTH LNCH TINS

50.00 11 53 13

GO,D0 12 53 31

70.00 14 9 45

80.00 15 41 S

90.00 17 13 3

100.00 18 23 57

110.00 19 9 11

DIFFERENTIAL CORRECTION9

TOE -.3270 TRA -.7887 TC3-4.4788 eAU .7820

ROE ".2847 RRA .0835 RC3-1,0396 FAU ,24508

FOE .0278 FRA -.0788 FC-16.8982 SiP 5745

B0E .4336 BRA .7931 BE3 4,6019 FSP 1761

DISTANCE 440.855 EARTH TO NARD

LOL 288.04 VL 82.050 GAL 4.4? AZL 90.22 HCA 138.88 8HA 184.79 ECC .IR319 INC .2167 Vl 29.30i

LOP 44.72 VP 22.260 GAP 3.S$ AZP 89.84 TAL 28.27 TAP 1i4.95 RCA 149.02 APO 220.48 V2 2S.IEI

GP -12.58 ZAL 48.21ZAP 78.62 ITS 176.09 ZAE 116.24 ETE 187.02 2AC 89.40 ETC 273.58 LVI -.49

DLA -17.83 RAL 319.29 RAO 6639.4 VEL 11,523 PTH 6.$7 VHP 3,000 OPA "34.16 RAP 305.62 ECC 1.2092

L-I TIME ]NJ LAT [NJ LONG [NJ RT A$C INJ AZHTH INJ TINE PO CST TEN [NJ 2 LAT INJ 2 LONG

2671.11 -IS.84 73,91 17|.42 135.47 12 37 44 1671.1 2.44 57.91

2510.75 -11.50 63.51 175.46 128.90 15 35 22 1510.7 4.S6 4S,SO

2286,65 "7.34 48.42 178.$4 ]23.45 14 47 52 1286.8 8.62 28.68

2000,78 -4.09 28.72 180.54 119.60 16 14 26 1000.8 8.25 8.17

1704,11 -2,81 7.61 181.25 118.15 17 41 27 704.1 8.90 346.71

1475.25 -4.09 350.08 180.54 119.60 18 48 32 475.3 8.25 329.54

1333.47 -7.34 $37.34 178.54 123.45 19 31 25 333,5 6.62 317.80

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT $499.5 3GR 894.4 863 1028.5 8T 33,4 8R 23.0 $8 4°7

RRT .7878 RRF .8410 RTF .9161 CRT .7357 CR8 .0844 CIT -.110E

868 3611.8 R23 .1650 RI3 .9217 LEA 38.2 M$A 15.7 8|A 4,8

861 3571.3 662 559.8 THA 11.65 ELI 38,2 EL2 13.i ALF 31.33

LAUNCH DATE JUN 20 197| FLIGHT TIME 196.00 ARRIVAL DATE JAN R 1972

NELIOC£NTRIC CONIC

RL 152.03 LAL -.00 LOt. 668.04 ¥L

RP 219.08 LAP -.11 LOP 45.83 VP

RC 180.275 GL -|.51GP "12.80 ZAL

FLANETOCENTRIC CONIC

C3 12.$90 VHL 3.$48

LNCH AZMTN LNCH TIN[

50.00 11 52 33

90.00 12 52 2

?0.00 14 7 13

80,00 15 37 27

90.00 17 8 52

100.00 18 20 19

110,00 19 8 40

OIFF[RENTIAL CORRECTION8

TOE -.327! TRA -.7929 TCS-4.18?l lAD .8100

NDE -,2732 RRA .0462 RC3-I,0844 FAD .24262

FOE .0979 FRA -.0255 FC-18.8627 lip 5972

80[ .4184 IRA .7978 BC3 4.8123 FIP ITSD

DISTANCE 44S.044 [ARTN TO MARl

32.068 GAL 4.40 AZL 90.17 HCA 157.81 IMA |34,95 ECC ,19337 INC ,1887 Vt 29.306

22.228 GAP 3,39 AZP 89,88 TAL 27,78 TAP 165.$9 flCA 149.19 APO 220.71 V2 25,089

48,81 ZAP 74,25 [T3 175.88 ZA[ 114.68 [TE 186.69 ZAC 89.20 ETC 273.49 LVI °.19

OLA "|7.24 RAL $19.78 RAD 6639.4 VEL 11.518 PTH 6.57 VHP 3.001 DPA -34.45

L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZMTH IkJ TIME PO CtT TIM

2681,53 -18.34 74.39 171.77 155,33 12 57 13 1181.5

2523.38 -12.05 64.14 175.77 128.78 15 34 5 1523.4

2302.53 -7.92 49.25 178.81 123.35 14 45 56 1302.5

2019.92 -4.74 89.77 100.77 119.51 18 11 T 1019.9

1725.03 -3.48 8,78 181.41 118,08 I? 37 37 725.0

1494,59 -4,74 351.14 180,77 119.51 18 45 13 494.4

1349.14 -7.92 338.17 I?8.0f 123.33 IV 29 9 349.1

HID-COURSE EXECUTION ACCURACY

3GT 3822.9 3GR 901.1SG3 IOZI.I

RRT ,?l?! RRF .8488 RTF ._,TI

868 3753.3 R25 .1683 R13 .8229

861 5SS5,O 362 553.5 THA 11.46

RAP 305.34 ERE l,E07R

INJ 2 LAT INJ 2 LONG

1.92 58.35

4.00 46.11

8.03 29.11

7.62 9.24

8.28 347.90

7,82 330,61

8.03 310.93

OR|IT DETERMINATION ACCURACY

IT 38.9 3R 22.2 85 5,1

CRT ,7211 CNI ,35il CI7 .Ills

LSA 37.3 N|A 15,7 884 4.9

ELI 37.3 EL2 13.6 ALF 30.34

LAUNCH DATE SUN 20 1971 FLIGHT TIME 198.00 ARRIVAL DATE JAN 4 tit2

NELI_ENT RIC CONIC

RL 152.03 LAL -,00

RP 219,43 LAP -.08

RE 182.671 r4. -1.01

PLANETOCENTRIC CONIC

¢3 12.474 VHL 3,532

LNCN AZHTH LNCH TIME

50,00 11 $1 50

60.00 12 50 27

70,OQ 14 4 38

90.D0 13 33 45

90.00 1? 4 35

100.00 18 16 30

110,00 18 4 2

DIFFERENTIAL CORRECTION8

TD[ -,3048 TRA -.7965 TC3-4,8881 |AU .8578

ROE -,2616 RRA .0871RC3-],1171 FAU ,2583?

FOE .1690 FRA .02_ FC-18,6136 RIP 6197

BOE .401T iRA .8012 8C3 5.0241 FSP 1731

OI3TANC[ 448.229 EARTH TO NAR$

LOL 288.04 VL 32.078 GAL 4.33 AZL 90,12 HCA 158.94 3MA 186,16 [CC .18358 INC ,1147 Vl 28,308

LOP 46.98 VP 22,197 GAP 3.25 AZP 89.91 TAL 27,28 TAP |68,22 RCA 149,28 APO 220,85 V2 25.043

GP "!3,03 ZAL 48.41 ZAP 72.92 ET$ 175.27 ZA[ 115.14 [TE ]86.37 ZAC $6.99 [TC 273.43 L¥1 .11

OLA "11.61RAL 320,25 RAD 6659.5 VEL ll.St3 PTH S.$6 VHP 3.020 OPA "54,Tt RAP 305.11 [C( I.t053

L-I TIH[ INS LAT INS LONG INS RT A3C ]NJ AZNTH INS TIME PO CAT TIN INS 2 LAT INS 2 LONG

2692,56 "16.87 74,89 172.14 ]35.f7 12 38 42 7882.5 1.38 58.81

8538.85 -12.GD 84.81 178.1D 128.80 15 32 44 1536,8 3.42 48.?4

2318.87 -8,55 S0.12 179.09 123,80 14 45 14 1318.7 S.41 30,57

2038,72 -8.40 30.87 181.DI ]19.41 ]8 7 43 1039.7 8.27 10,38

1746.sg -4,17 g.g9 181.89 11e.0o 17 33 42 746.6 7.5i 349,13

1514.20 -5.4D $52,24 181.01 119.41 18 41 42 514.2 8.97 331.78

1365,49 "8,55 $39.04 179,0g 723.20 19 26 4? 365,5 5.41 319.49

MIO-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 8746.1 8GR 908.4 SG3 1014.2 8T 32.4 IR 21.4 85 5.R

RRT ,8061RRF .8887 RTF .8189 CRT .7031CR8 .5831ClT .3R16

$GB 8854.7 R25 .1741 R13 .9240 LSA 36,4 N3A 13.7 88A 4.?

8G1 8818.4 362 $27.4 THA 11.28 ELI 36.3 EL2 13.5 ALF 21.34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 20 lS?S FLIGHT TIME |DO,D0 4Rt|VAL DATE JAN 8 IS?2

HELIOCENTRIC CONIC

RL 132.03 LAL -.0O

RP 218.80 LAP -.04

RC 183.475 _ -.57

PLANETQCENTRIC CONIC

C3 12.362 VHL 3.516

LNCH AZNTH LNCH TIME

SO.G0 11 51 1

60.00 12 48 46

70.00 14 1 SO

80.00 15 29 51

80.00 17 O 11

100.00 18 12 43

IIQ.O0 19 1 IT

DIITANCE'451,411 EARTN TO MAR8

LOL 888.04 VL 31.088 GAL 4,26 AZL 80,08 MCA 140.01 8NA 181,88 EC¢ ,liSTS |MC ,0$|4 Vl 8S.]08

LOP 48,10 VP |E,I08 GAP 3,11 AZP 88.95 TAL El,T8 TAP 18t.84 RCA |48.38 APO 881,18 VE ES.OOT

6P -13.87 ZAL 50.04 ZAP 71,63 ITS 174,85 ZAE 111.84 ETE 188,05 ZAC 88.7? ETC E?S.$? LVi .41

OLA -15.81 RAL 320.70 RAG 6839,2 VEL 11.508 PTH i,58 VNP 3.032 DPA -34.88 2AP 504.98 ECC 1,8014

L-I TIME |NJ LAT ]NJ LONG ]NJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2704.12 -17,43 75,43 172,52 135.00 12 $6 5 1704,1 .78 58.29

2550.55 -13,19 85,51 176.44 128.43 15 31 17 1550.5 2.81 4?.41

2335°?3 -9.17 51,04 179,38 123,04 14 40 46 1335,? 4,T7 31.41

2060.24 -6.08 32.01 181.27 119.29 18 4 12 1060.2 8.Eg 11.48

1768,84 -4.88 11.24 181.g3 117,89 17 29 40 168.8 6.89 350.38

1534,72 -6.08 353.37 181.27 119.29 18 38 18 584,7 8.29 332.86

1382.58 -9.17 35g,95 179.38 125.04 t9 24 18 382.6 4,77 $20.39

DIFFERENTIAL CORRECTIONS

TOE -.2g01 TRA -*?gg3 TCS'S.ID86 BAU .8653

RD[ -.2492 RRA .0890 RC3-1,1478 FAU .23613

FOE .2438 FRA ,0789 FC-16.5383 BSP 6424

BDE .3825 BRA .8042 BC3 5.235g FSP 1721

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CCNIC

RL I52.03 LAL -.00

RP 220.18 LAP -.00

RC I88.089 GL -.06

PLANETOCENTRIC CONIC

C3 12.254 VHL S.501

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3868.2 5GR 916,0 SO3 1005.4 8T 31.i 8R 20.5 S8 6.8

RRT .8147 RRF .8678 RTF ,9199 CRT .6804 CR8 .8961 CST .4864

$GB 3975.2 R23 ,1792 R13 .9848 LSA 35.4 MSA 13.8 884 4.8

8GI $940.9 SG2 521.4 THA 11,12 ELI 35.2 EL2 13,5 ALF 20.28

FLIGHT TIME 202.00 ARRIVAL DATE JAN 8 19T2

DISTANCE 457,$90 EARTH TO MARS

L@L 268.04 VL 32.099 GAL 4.18 AZL 90.01 HCA 141.18 8NA 185.46 ECC .19403 INC .0000 Vl 29.306

LOP 49.22 VP 22.134 GAP 2.98 AZP 90.00 TAL 26.27 TAP 167.45 RCA 149.47 APO 221.44 V2 24.966

6P -13.52 ZAL 50.68 ZAP 70,38 ET8 174,42 ZAE 110.17 ETE 185.74 ZAC 88,53 ETC 273,33 LVI .71

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 1I 50 7 2716.36 -18.02

60.00 12 46 58 2565.17 -13.81

70.00 13 58 57 2353.55 -9.83

80.00 IS 25 52 2081.53 -6.79

go.o0 I6 55 40 1791.85 "5.6!

100.O0 18 8 44 1556.00 -6,79

110.00 18 58 24 1400.57 -9.83

DIFFERENT IAL CORRECTION8

TOE -.2736 TRA -.8018 TC3-5.3211 DAU .8928

ROE -.2369 RRA .0910 RCS-1,1788 FAU ,23289

FDE .3164 FRA .1284 FC-16.4537 DSP 8646

BOG .361g BRA ,8OTO DC3 3,4501 FSP 1703

LAUNCH DATE JUN 20 1971

OLA -15.27 RAL 321.17 RAG 6639.2 VEL 11.503 PTH 6,55 VHP 3.045 DPA -35.28 RAP 304.77 ECC 1.2017

INJ LONG ]NJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

76.00 172.91 154,81 12 35 23 1716.4 .11 SO.80

66,25 176.79 128.25 13 29 44 1565.2 2.17 48.11

51.99 179.69 122.87 14 38 11 1353,6 4.09 32.40

33.19 181.54 119.14 16 0 33 1081,5 5.58 12.67

12.53 182.18 117.76 17 25 32 791.9 6.16 351.69

354.56 181.54 119.14 18 54 40 556.0 5.58 334.04

340.91 179.69 122,87 19 21 44 400.4 4.09 321.32

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SOT 3991.2 SGR 924.8 803 996.5 8T 30.6 8R 19.8 88 8,2

RRT ,8231 RRF .8757 RTF .9208 CRT .6533 CR8 ,7783 CST .5708

808 4096.9 R25 .1847 RIG ,8256 LSA 34,4 MIA 13.9 8SA 4,8

SOl 4064.3 862 515.7 THA 10.98 ELI 33.9 ELE 13.4 ALF 87,14

FLIGHT TIME 204.00 ARRIVAL DATE JAN 10 18T8

HELIOCENTRIC CONIC DISTANCE 461.785 EARTH TO MARS

RL 152.03 LAL -.DO LOL 268.04 VL 32.110 GAL 4.11 AZL 89.95 HCA 142.30 SNA 185.64 ECC .19429 INC .0490 Vl 29.306

RP 220.55 LAP ,03 LOP 50.34 VP 22.104 GAP 2.04 AZP 90.04 TAL 25.76 TAP 168,05 RCA 149.5T APO 221.70 V2 24.925

RC 190.111 GL .4i GP -I3.?8 ZAL 51.54 ZAP 69.17 ETS 175.88 ZAE 108.73 ETE 185.44 ZAC 88.28 ETC 2?3.28 LV] 1.00

PLANETOCENTRIC CONIC

C3 12.15I VML 3.486 DLA "14.55 RAL 321.64 RAG 6639.! VEL 11,499 PTH 6.55 VHF 3,059 OPA "35.56 RAP 304.66 ECC i.8000

LNCH AZMTH LNCH TIN[ L-| TIME IMJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONG

50.OO 1I 49 7 2729.30 -18,84 78,80 173.52 134.61 12 54 36 I/2g.$ -,48 80,34

GO.GO 12 45 5 2580.54 -14,45 87°04 I??.IS 128.04 13 28 4 1580,5 1.49 48.84

70.00 13 55 56 2372.17 -10.52 53.00 180.02 122.68 14 35 28 1372.2 3.38 33.38

80.00 I5 21 44 2105,64 "7.52 34.42 181.83 118.98 15 58 47 1103.S 4.84 13.90

SO.OO 18 51 O 1815.86 -8.36 13.88 182.46 117.61 17 21 15 8|5.? 5.41 353.03

lOg. Do 18 4 35 I578.11 -7.52 355.75 181.83 118.98 18 30 53 570.1 4.84 335,2T

liD.GO 18 55 22 1418.R9 -10.52 341.92 180.02 122.68 Ig lg I 419.0 3.38 3EE.3O

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION AccURAcY

TD[ -.2542 TRA -,iO3g TC3"5.5329 8AU .9200 SOT 4113,0 SGR 953.8 863 988.1 ST 29.8 8R I2.R 88 $.T

ROE ".224G RR4 .ogso RC3-t.2100 FAU .22931 RRT ,8310 RRF .8638 RTF ,_91) CRT ,SIRO CRS .2129 C|1 *ROll

FOE .3923 FR4 .1804 FC'IR.3385 8SP 6873 $08 421T.7 R23 .1908 RI5 ,928I LSA 33.2 MSA 14.1 814 5,0

BGE .3588 ERA .R092 8C3 5.SS37 FSP 1888 SOl 4188,? 3G2 S10.3 THA 10o85 ELI 32,5 EL2 I3.4 ALF 28,82

LAUNCH DATE JUN 80 1971 FLIGHT T1NE 208,00 ARRIVAL DATE JAN 12 1912

HELIOCENTRIC,CONIC DISTANCE 465.957 EARTH TO MARS

RL 152.03 LAL -.OO LOL 288.04 VL 32.121 6AL 4.04 AZL 89.89 MCA 143.41 IRA 185.82 ECC ,I9450 INC .1126 Vl 29.308

RP 220.83 LAP ,G? LOP 51,45 VP 22,073 GAP 2.?1 AZP 90.09 TAL 25,24 TAP 168.65 RCA 149.68 APO 221,97 V2 24,884

RC 183,341 GL 1.05 GP -14,05 ZAL 52.02 ZAP U.OI [TS 173.52 ZA[ 107o32 (T[ 185,14 ZAC 88.02 [TC 275.28 LVI 1.30

PLANETO¢ENTRI¢ CONIC

C3 18.052 VHL 3.4?2 DLA -13,80 RAL 322.12 RAG Q$39,| VEL 11,495 PTH 8,54 VHP 3.0?4 DPA -38,86 RAP 504.80 [CC I,liS$

LNCH AZMTH LNCN TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CIT TIM INJ 2 LAT INJ 2 LONG

SO.00 11 48 0 2742.96 -19.29 77,24 173,74 134.38 12 53 43 1743,0 -1,17 80.91

60.00 12 43 0 2596.?2 -|5,13 8?.8? 177.54 127,81 13 26 1? 1598.? .?8 49.61

70.00 I3 $2 45 2391.66 -11.23 54.06 180,38 |22,4? 14 32 57 139|.? 2,64 34.40

80.0D 15 I? 28 2126.63 -8.28 35.71 182.13 !18,79 15 $2 52 1126,6 4.07 15.I?

90.00 16 46 10 1840.35 -7,14 15,28 182.75 !1T.44 17 16 50 840.4 4,62 354.42

100.00 18 0 17 1601.11 -8,28 3S?.D8 182.13 118.79 18 26 58 601.1 4.07 336.54

110.00 18 52 11 1438.48 -11.23 342.9T 180.36 122.47 19 16 IG 438.S 2.64 323,32

DIFFERENTIAL CORRECTION8

TDE -.2318 TRA -,8051 TC3-5.7484 BAU *9471

RDE -.2108 RRA .0g52 RC3-|,2425 FAU ,22567

FOE .4709 FRA .2310 FC-16.2105 BSP 7098

BOG .3131BRA .8107 BC3 5.8782 FSP 1666

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4254.6 $GR 944.0 $05 975.4 8T 28.? SR 17,6 88 11.4

RRT .8388 RRF .8918 RTF .9218 CRT .5752 CRS .8492 CST .6218

SOB 4338.6 R23 ,1974 R13 ,9264 LEA 32.0 NSA 14.5 8SA 5.1

SG1 4509.1 SG2 505.1 THA 10.74 EL1 30,9 EL2 13.4 ALF 24.24
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BATE JUN GO 1871

M[LIO([NTRI¢ CONIC

RL IS2,03 LAL -,00

RP R21,31 LAP .lO

R¢ 195,978 GL 1.88

PLANETOCENTRIC CONIC

C6 11.959 VHL 3.458

LNCM AZHTH LNCH TIM(

30.6D 11 48 48

60.00 12 40 4?

70.00 13 49 24

80.00 15 12 56

90.00 16 41 g

IO0.O0 17 55 48

110,00 18 48 50

FLIGHT TIME 108,00 ARRIVAL |iT[ Jig i4 I|TI

|ISTAKE 4?O,ID4 EARTH TO NAil

LC_ 188,04 VL 38,131 GAL 3,9G AZL 88,8R HCA 144,|| SIU |el,00 [CC ,|14ll IMC .|78! Yl II,S|l

LOP 92.56 VP |2,04| GAP !,|8 AZR 90,15 TAL 24,7| TAP liR,_$ lEA |4R,?$ APO Ill.El VI |4,841

GP -14,34 ZAL 5|.71 ZAP _.88 [T8 173.09 ZA[ 1D|,94 [TE 184.85 ZAC 87,75 [TC 879,R4 LVI 1,86

DLA -13.01 RAL 362,$i SAD il31.O VEL 11.491 PTH S.S4 VHP 3,Oil DPA -)l.ll SAP GD4,|T [CC 1.1888

L-I TIME INJ LAY |NJ LONG INJ RY ARC INJ AZNTH INd TIME PO CIT TIM INJ Z LAT |NJ Z LONG

2797.41 -IR,g8 T7,S3 IT4.18 194,13 12 32 44 1797,4 -I,60 81.12

2813,79 -15.84 GO.?} 1?7.94 |21,5G 13 Z4 2! 1613,8 .O$ 90,4}

2412,D1 -[l,g? 55,[1 [8D.72 |22,2} ]4 2G 3G 14|Z.| 1,8i 3§.41

2150.58 °8.08 3T,08 182.45 118.S7 15 48 48 1150.8 3,28 18.49

1868.00 -?,94 t6.73 183.05 117.23 IT IZ 15 868,D }.80 SS3.S6

1625.06 -9.D6 }58,43 182.45 118.57 18 22 5} 825.1 3,26 3}/.86

1458.89 -11.97 344.0g 180.72 122.23 19 13 8 458.9 1.86 324.38

DIFPERENTIAL CORRECTIONS

TOE -.2067 TRA -.8061 TC3-5.9557 BAU .9738

RDE -.1968 RRA .0973 RC3-1.2756 PAU .22182

PDE .5486 FRA .2792 FC-16.0379 BSP 7325

BD[ .2853 6RA .812D 8C3 6.0908 FSP 1648

LAUNCH DATE JUN 20 1971

MID-COURSE EXECUTION ACCURACY C_B1T DETERMINATION ACCURACY

6GT 4354,8 6GR 954.9 $83 96},7 ST 27.} 8R 16.5 88 13.1

RRT .8462 RRF .8995 RTF .9221 ORT .S2OO CRS .8662 CST ,8119

SG8 4456.3 R23 .2042 R13 .9266 LSA 30.8 MSA 15.0 88A 5.1

681 4430.1 682 500.2 THA 10.83 ELl 29.2 EL2 13.3 ALF 22.24

FLIGHT TIM( EIO.OD ARRIVAL DATE JAN |6 1972

HELIOCENTRIC CONIC

RL 152.03 LAL -.00

RP 221,69 LAP .14

RC 198.621 GL 2.30

PLANETOCENTRIC CONIC

C3 11.872 VHL 3.446

LNCH AZMTH LNCH TIHE

50.00 11 45 24

60.00 12 38 25

TO.DO 13 45 51

80.00 15 8 14

go.o0 16 35 55

100.00 17 51 5

liD.D0 18 45 17

DISTANCE 474.288 EARTH TO MARS

LOL 268,D4 VL 32.143 GAL 3.88 AZL 89.75 HCA 145.62 8MA 186,19 £CC .19521 INC .2459 Vl 29.309

LOP 53.68 VP 22.012 GAP 2.45 AZP 90.20 TAL 24.19 TAP I89.81 RCA 149.85 APO 822.54 V2 24.801

GP -14.65 ZAL 53.42 ZAP 85.80 ET8 172.57 ZAE 104.59 ETE 184.56 ZAC 87.43 ETC 273.23 LVI 1.91

DLA -12.19 RAL 323,06 RAD 66}9.0 VEL 11.487 PTH 6.54 VHP 3.108 DPA -36.47 RAP 3D4.59 [CC 1.1854

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2772.70 -20.70 78,67 174.64 1}3.85 12 31 3T 1772.7 "2.86 82.16

2631.70 -16.58 69.68 t76.36 127.27 13 22 17 1631.7 -.76 51.29

2433.4? -12.75 56.34 181.09 121.96 14 26 24 14}3.5 1.04 38.58

2175.57 -g.87 38.47 182.7g 116.32 15 44 30 1175,6 2.42 17.85

1892.68 -8.77 18.26 183.38 116.99 17 7 28 892.? 2.95 3S7.36

1850.04 -9.87 359.84 182.79 118.32 18 18 36 650.0 2.42 639.23

1480.29 -12.75 345.26 181.D9 121.96 19 g 57 480,3 1.04 385.50

DIPFERENT IAL CORRECTIONS

TDE -.1789 TRA -,8070 TC3-6.1677 BAU l,OOO8

ROE -.1823 RRA .0995 RC3-I.3IO5 FAU ,2|79T

FOE .6269 FRA ,3259 FC-15.8952 BSP 7542

6DE .25_4 BRA ,SI}I BC3 6.3054 FSP 1625

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4476.4 SGR 967.5 $G3 951,9 8T 28.2 8R 15.4 88 14.8

RRT ,8534 RRF .9072 RTF .9223 CRT .4500 CR8 .8755 CST .5814

8GB 4579.7 R23 .2115 RI3 .9268 LSA 29.8 MSA 15.7 8IA S.O

861 4552.8 $82 495.8 THA 10,59 ELl 27.4 EL2 13,2 ALF 19.S4

FLIGHT TIME 212.00 ARRIVAL DATE JAN 18 191|

DISTANCE 476.428 EARTH TO MARS

RL 152,03 LAL -.DO

RP 222.07 LAP .17

RC 201.270 GL 2.98

PLANETOCENTRIC CONIC

C} 11.791VNL 3.4}4

LNCN AZMTH LNCH TIME

SO.DO I1 43 52

SO.DO 12 }5 92

70.00 13 42 5

80.00 IS } 19

90.00 15 30 28

lO0.OO I? 45 11

llO.O0 18 41 31

LOL 268.04 VL 32.154 GAL 3.81 AZL 89.88 MCA I46.72 3MA 186.30 ECC .igsss INC ,3177 Vt 89,$08

LOP 54.76 VP 21.982 GAP 2.}2 AZP g0.27 TAL 2}.65 TAP 17D,_8 RCA 149,94 APO 282.83 V2 24.759

GP -14.97 ZAL 54.13 ZAP &4.?§ ET8 172.07 ZAE 103.27 ETE 184.27 ZAC 87.11 ETC 27}.22 LVI 2,22

DLA -11.31 RAL }23.52 RAD 86}9.0 VEL 11.484 PTH 6.53 VHP 3.127 DPA -}6.79 RAP $04,8} ECC 1.1041

L-I TIME INJ LAT INJ LONG INJ RT AGE INJ AZMTH INJ TIN[ PO CIT TIM INJ 2 LAT INJ t LONG

2188.90 -21,46 79.45 l?5,II 133.54 12 }0 21 1789.8 -}.48 8R,83

20§0.65 -17,39 7D,68 178.79 126.99 13 20 2 1850,8 °!.60 52.18

2455.95 -1},55 S7,59 181.48 121.65 14 23 1 1456.0 ,18 31.?S

2201.67 -lO.TI 39.95 183.15 !18.04 15 4D I 12OR,? 1.53 18,3D

1920.49 -9.8} 19,88 103,72 !16.12 I? 2 29 920.$ 2.05 }50.91

I679.15 -|O,?l 5.32 193,15 118.04 18 I4 ? 818,I 1.53 340.98

1502.17 -IS.SS }46,50 181.48 121.65 19 8 54 502.8 ,19 3|9,97

DIFFERENTIAL CORSECTION8

TOE -.1474 TRA -.8O?l TC}-I.ST?D IAU 1.0274

RD[ -.1973 RRA ,10IS SC3-1,$48} FAU ,21}99

FOE .7071 FRA .3693 FC-|S.?IDi liP ?758

6DE .RR}O 6RA ,8141 9C} 8.517} TSP 1900

LAUNCH DATE JUN RO 1971

HELIOCENTRIC CONIC

RL IS2.03 LAL -.DO

RP 222.48 LAP ,61

RC 203.922 GL }.70

PLANETOCENTRIC CONIC

C3 II.?tT VHL 3.423

LNCM AZMTH LNCH TIME

6O.OO It 42 I1

50.00 12 3} 5

7O.OO 13 35 S

80.00 14 58 5

90.OO 15 24 45

100.00 17 41 O

110.00 II 31 32

DIFFERENT IAL CORRECTIO_

TOE -.1116 TRA -,9073 TC3-8,5811 |AU I.DS34

RD[ -.1518 RRA .1040 RC3-1.3823 FAU .20975

FOE ,7894 FRA ,4158 FC-15.49?S BSP 799§

BDE .1884 BRA .514D BC} 6.7247 FSP 1581

MID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

3GT 4598.? }_q 981,1 }83 951,} 8T 24,9 2R 14,} }8 19,T

RRT .$RD4 RRF ,1145 RTF ,_24 CRT ,}58? CRI .2719 CGT ,2|4D

9GB 4?00,} RE} ,2190 RI3 ,1211 LGA 21,} NRA li,R IIA 4,1

881 48?4,5 882 41t,? THA 10,12 ELI !1,6 ELI 12,1 ALT 15,74

FLIGHT TIME 214,00 ARRIVAL DATE JAM 20 2972

DISTANCE 482,594 EARTH TO MAR1

LO_ 265.D4 VL 32,168 8AL }.73 AZL 89.GI HCA 147,82 8NA ItG,ll [CC ,19392 INC ,}940 Vt 29.$08

LOP }5.88 YP 11.95| GAP 2.13 AZP 90,}3 TAL 2},12 TAP 170,84 NCA 1§0,03 APO 285.14 V2 14.717

GP -15,}2 ZAL $4.90 ZAP 63,?$ iTS 171,55 ZA[ 101,98 ET[ 193.RI ZAC 11.76 [TC !?}.12 L¥1 2.Sl

DLA -10.40 RAL 323.RT MAD 8638.9 VEL 11,480 PTH 9,5} VHP },148 DPA "37,1} RAP }04,?5 [CC 1,1986

L-I TIME INJ LAT INJ LONG INJ RT AGC INJ AZMTH INJ TINE PO CRT TIM INJ E LAT INJ E LONG

2808.08 -22.27 80.30 173.6Q 133,2D 12 28 S? 1809,t -4.54 83,99

287D.57 -18.17 71,74 179.24 126.61 13 I? }G 1870.? "2.49 53.13

2479.G0 -14.39 SS,GD 181,gD 121.31 14 19 25 1479.6 -.?2 }9,99

2229,00 -11.58 41.51 19}.53 117.?1 15 35 1? 1229.0 ,91 20.80

1949.54 -10.51 21.53 194,09 116.41 16 $7 15 949.5 1,12 .53

1703.47 -11.$8 2.88 183.53 117.71 18 9 24 703.5 .61 }42.18

1}26.41 -14,39 347.88 181,90 |81.}1 19 8 $8 $28.4 ",78 387,81

MID-COURSE EXECUTION ACCURACY ORBIT D[TERNINA?ION ACCURACY

8ST 4714,D 8GA 965.7 683 923.8 ST 23.6 86 I}.0 88 18.?

RRT ,8869 RRF .9215 RTF .9228 CRT .8391 CR8 .9760 CST ,4491

6G6 4818.0 R23 .2274 R13 ,9267 LSA 27.1 NSA 17,9 65A 4.T

$81 4793.8 $82 488.4 THA ID.4g ELI 23,9 EL2 12,S ALP 1D.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUH 20 |9TS

HELIOCEHTRIC CONIC

RL 152.05 LAL -o00

RF 222,64 LAP .IS

RC 206,5?8 GL 4.4T

PLANETOCENTRIC CONIC

C3 11.651 VNL 3,413

LNCH AZHTM LNCH TIME

50.00 11 4D 18

60.00 12 30 6

70.00 13 33 50

SO.DO 14 52 41

90.00 16 18 45

100.00 17 35 33

110.00 18 33 16

FLIGHT TIN( Eli.DO ARRIVAL DATE JAN It IRTR

DISTANCE 486, T3$ EARTH TO MARl

LOL 268,04 VL S|,tTR 6AL 3,65 AZL 8g. SS HCA 148,l| IRA ISS.TI ECC .IlS$O INC ,4743 VI IS.SOS

LO@ 56,SS VP |1.DR8 GAP 2.06 AZP 90,41 TAL 88.18 TAP 171,48 RCA 1|0.|1 APO 883.44 Vt 24,4T|

GP "15.69 ZAL SSoIT ZAP I_,TS ITS ITt.O| ZAE 100.78 ET[ JISol9 ZAC lSoS9 ETC ETS,83 LVl 8.84

DLA -g.43 RAL 3|4.48 RAD 1138.9 V[L |1,4T? PTH S.53 VHP 3.tit DPA -S?.4S RAP 3O4,SS ECC lolilf

L-| TIME INJ LAT INJ LONG [NJ RT AlE |NJ AZHTH IHJ TIN[ PO CST T|H INJ 8 LAT IHJ 8 LONG

2024.31 -83.11 81,81 176.11 138.68 18 87 88 1884,3 -5085 $4.$8

2691.84 "19.03 78.88 179,72 |26.22 13 14 58 ISSI.S -3.41 54.15

2504.50 -15.27 60.30 168.33 120.93 t4 15 34 1504.5 -!.67 40.89

2257.66 -18.48 43.16 183.93 117.34 15 30 t8 1857,7 -.36 22.37

1979.95 -|1.42 23.29 184.47 116.05 16 51 45 979.9 .14 8.23

1732.14 -|2.48 4.58 183.93 117.34 18 4 25 732.1 -.36 $43.74

1551.32 -15.27 349.22 182.$3 120.93 18 59 7 551.3 -I.D7 325.20

DIFFERENTIAL CCRRECTIONS HID-COURSE EXECUTION AccuRACY

TOE -.0735 TRA -.8086 TC3-6.7863 BAU 1.0799 SGT 4834.3 8DR 1018.5 8G3 912.3

ROE -.1354 RRA .1059 RC3-1.4811FAU .20559 RRT .8732 RRF .9283 RTF .928_

FOE .8700 FRA .4532 FC-15.2770 BSP 8205 SGB 4939.2 R83 .8355 RI3 .9866

DOE .1539 BRA .8155 BC3 6.g335 FSP t553 $G1 46t5.3 9G8 485.3 THA 10.47

LAUNCH OATS JUN 20 1971 FLIGHT TIHE 816.00

HELIOCENTRIC CONIC DISTANC( 490.883

RL 152.03 LAL -.00 LOL 268.04 VL 32.190 GAL 3.57 AZL 89.44 HCA 150.00 8MA

RP 223.23 LAP .28 LOP 58.04 VP 21.892 GAP 1.94 AZP 90.48 TAL 22.04 TAP

RC 209.236 GL 5.29 GP -16.08 ZAL 56.45 ZAP 61.87 ST@ 170.45 ZAE 99.48 ETE

PLANETOCENTRIC CONIC

C3 11,593 VHL 3.405 DLA -8.42 RAL 324.86 RAD 6638.9 VEL 11.475 PTH 6.52 VHP

LNCH AZNTH LNCH TINS L-I TINS INJ LAT INJ LONG [NJ RT ARC INJ AZMTH |NJ TINS

50.00 11 38 12 2843.70 -24.01 82.16 176.65 132.40 12 25 36

60.00 12 26 52 2714.29 -19.93 74.10 t80.22 125.78 13 12 6

70.00 13 29 17 2530.79 -16.18 61.79 182,79 120,49 14 11 27

80.00 14 46 54 2287.79 -13.42 44.91 184.35 116.92 15 25 2

90.00 16 12 26 2011.84 -/2.37 25.15 184.88 115.63 16 45 56

100.00 17 29 46 1762.26 -13.42 6.28 184.35 116.92 17 59 8

110.00 18 28 43 1577.60 -16.18 350.71 182.79 120.49 18 55 1

OIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE -.0303 TRA -.8093 TC3-6.9879 BAU 1.1064 @ST 4953.9 6GR 1031.2 SG3 898.4

ROE -.1182 RRA .1081 RC3-1.4611FAU .20135 RRT .8793 RRF .9348 RTF .9280

FDE .9522 FRA .49|3 FC-|5.O36T BSP 8424 SG8 5060.1 R23 .2442 R13 .9265

BDE .1220 BRA .8164 BC3 7.1390 FSP 1528 SGI 5037.0 SG2 483.0 THA 10.47

LAUNCH DATE JUN 20 1971 FLIGHT TIN£ 220.00

HELIOCENTRIC CCNIC DISTANCE 495.026

CRBIT DETERMINATION ACCURACY

ST 22.6 8R 11.8 88 80.7

CRT .0911CR8 .IT21CIT .3350

LSA 26.1HSA 19.4 68A 4.5

ELI 22.7 EL2 11.7 ALF 3.70

ARRIVAL DATE JAN 24 1972

EARTH TO MARS

186.98 DEC .19670 INC .$595 Vl 89.305

172.04 REA 150.20 APO 223.76 V2 24.655

183.40 ZAC 86.00 ETC 8?3.24 LVI 3.25

3.188 DPA -37.85 RAP 305.07 ECC 1.1R08

PO CST TIN INJ 2 LAT INJ 2 LONG

1843.T -6.88 6R.14

1714.3 -4,39 I|.E4

1530.8 -8.67 41.68

1287.8 "1.38 24.02

1011.6 -.89 4.01

762.3 -1.38 545.39

577.6 "2.67 SSD.8S

CRBIT DETERNINATIOq ACCURACY

ST 22.0 SR 10.4 Sl 28.7

CRT -.0911CRS .8590 CIT .1949

LSA 25.4 NSA 21.2 8SA 4.2

ELI 62.0 EL8 10.4 ALF 176.82

ARRIVAL DATE JAN 28 1972

EARTH TO MARS

RL 152.03 LAL -.00

RP 223.62 LAP .31

RC 211.896 GL 6.17

PLAN[TOCENTRIC CONIC

C3 11.544 VHL 3,396

LNCH AZHTH LNCH TINS

50.00 11 35 53

60.00 12 23 21

70.00 13 24 24

60.09 14 40 46

90.00 IS 5 44

100.00 l? 25 38

110.00 18 25 51

DIFFERENT IAL CORRECTION8

TDE .0176 TRA -.8084 TC3-/.l183 BAU 1.1584

ROE -.0988 RRA .1105 RC3-1.50Ie FAU .1t691

FD( 1.0368 FRA .5294 FC-14.Tt?O 88P 8648

SOS .1015 ERA .8169 BC3 7.3375 FSP 1508

LOL 268.04 VL 32.202 GAL 3.49 AZL 89.35 HCA 151.09 SNA 187.18 ECC .19712 INC .6508 Vt 29.308

LOP 59.13 VP 21.862 GAP 1.81 AZP 90.57 TAL 21.49 TAP 172.56 RCA 150.29 APO 224.06 V2 24.591

GP -16.50 ZAL 57.26 ZAP 60.99 ETS 169.86 ZAE 98.28 ETE 185.10 ZAC 85.57 ETC 273.25 LVI 3.59

DLA -7.35 RAL 325.28 RAD 6638.8 VEL 11.473 PTH 6.52 VHP 3.211 DPA -38.24 RAP 305.30 ECC 1.1800

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

• 2854.34 -24.95 83.24 177.21 131.92 12 23 57 1864.3 -T.25 66.02

2738.09 -80.07 75.40 180.74 125.29 15 8 59 1738.1 -5.44 55,56

2558.58 -17.14 63.38 185.27 120.00 14 ? 3 I558.6 -3.75 43.11

2519.53 -14.39 46.77 184.80 116.45 15 19 25 1319.5 -2.48 25.77

2045.38 °13.55 27.13 185.32 115.16 16 5g 49 1045.4 -1.97 5.88

1794.00 -14.39 8.14 184.80 1|6.45 |7 53 32 794.0 "2.46 347.13

1605.40 -17.14 352.29 185.2? 120.00 18 50 36 605.4 -3.73 332.03

MID-COURSE EXECUTION ACCURACY ORSIT DET[RNINATION ACCURACY

8GT 5071.0 $GR 1051.2 803 063.5 ST 22.0 5R 9.0 SI 24.8

RRT .8649 RRF ,6410 RTF ._11 CRT ".SODS CRI .6551 ¢iY .0186

8SO $178.8 R23 .2533 R13 .9261 LSA 26.1 Nlk 22.1 58A 5.1

SGI 5156.4 862 481.6 THA 10.46 ELI 22.1 EL8 8.5 ALF 171.75

LAUNCH DATE JUN 80 1g71 FLIGHT TIME 282.00 ARRIVAL DATE JAN 21 1978

HELIOCENTRIC CONIC DISTANCE 499.114 EARTH

RL 152.03 LAL ".OO LOL 268.04 VL 52.214 GAL 3.4! AZL 89.8S HCA t52.17 8MA 18T.39 [CC .19753 INC

RP 824.01 LAP .35 LOP DO,St VP 21.835 GAP 1,89 AZP 90.65 TAL 20,15 TAP 173.11 RCA 150.37

RC 214.558 6L T.10 GP -IS.DR ZAL 58.08 ZAP 60,15 ETI 169.24 ZAE 97.10 ETE 182.R0 ZAC 85.12

PLAHETOCENTRIC CONIC

C3 11.505 VNL 3.392 DLA -6.81 RAL 325.69 BAD $658.8 VEL 11.471 PTH 6.52 VHP 3.235 DPA -38.$6

LNCH AZNTH LNCH TIME L-I TIN( ]NJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIME PO CST TIN

50.00 11 53 18 2886.35 -85.94 84.39 177.80 131.39 12 81 24 1885.4

80.00 12 19 51 2763.42 -21.86 76.81 181.30 124.74 13 5 34 1763.4

70.00 13 19 10 2588.03 -18.13 65.08 185.79 119.45 14 2 18 1588.0

80.00 14 34 13 2353.04 -15.39 48.75 185.28 115.96 15 13 26 1353.0

90.00 15 58 3? 2080.T4 -14,36 29,23 185.79 114.62 16 35 18 1080.T

100.00 IT 17 5 1827.51 -15.39 10.11 185.28 115.90 17 4? 33 827.5

110.00 18 18 36 1634,85 -18.13 354.00 183.79 119.45 18 45 51 634.8

DIFFERENTIAL CONRECTIGN$ N]O-COUR$E EXECUTION ACCURACY

TOE .0701 TRA -.8102 TC3-7.3T04 BAU 1.1584 $GT 5167.5 8GR 1073.6 SG3 868.2

RDE -.0808 RRA .1127 RC3-1.5442 FAU .19243 RRT .8903 RRF .9468 RTF .9212

FOE 1.1204 FRA .5625 FC-14.4786 BSP 8866 8¢,B 529?,4 R23 .2624 RI3 .9258

BDE .1070 BRA .6180 BE3 7.5304 FSP 1473 SG1 5275,6 SG2 480.8 THA 10.53

TO MAR5

• 74T3 VI 29,108

APO 224.41 V2 24.55D

ETC 2?3,88 LVI 5.IS

RAP 305.ST

INJ 2 LAT

-8,35

-S.54

-4.85

"3.59

"3.11

-3.59

-4.55

ECC 1.1164

INJ 2 LONG

56,95

57,61

44.16

2?.61

T.86

348.98

333.58

ORBIT DETERMINATION ACCURACY

ST 22.8 SR 7.6 SS 2T.t

CRT ".5105 CRS .7933 CST -.IT01

LSA 28.6 NSA 21.S SSA 3.5

ELI 23.1 EL2 G.4 ALF 169.55
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH DATE JUN EO liTI

N[LIOCENTMIC CGNIC

RL 152.03 LAL -.00

RP 224.40 LAP ,38

RE 117.222 6L 0,11

PLANETO¢ENTMIC CONIC

¢3 11.480 VHL 3.388

LNCH AZMTH LNCH TIME

50,00 11 30 65

60.00 12 15 20

?D.OO 13 13 31

80.00 14 27 14

90.00 1S 51 2

100.00 17 10 6

110.00 18 12 37

FLIIH? Till[ It4,00 A211VAL 0ATE JIM l0 ll?l

O|ITAHCE |03o|98 EARTH TO MAIl

LOL 209.04 VL 82,224 GAL 3,33 AZL OR.iS HCA |S3o14 8MA 13?.69 [EC .lllO0 IM¢ .llOl Vl tl.iOI

LOP 61.29 VP 21.804 GAP 1.56 AZP 90,T6 TAL 20°40 TAP 173.64 RCA 180.45 APO 224.T4 VI 24.806

GP -17.44 ZAL 58.93 ZAP N.36 IT& 188.40 ZAE iS,iS ETE t82.SO ZAC 84°62 ETC 2T3.33 LVI 4.38

OLA -S,0[ RAL 326.08 RAD 1338,8 VEL [1.470 PTH 6.92 VHP 3,28| OPA "39,10 RAP 305.81 [CC 1,|819

L-I TIME |NJ LAT [NJ LONG ]NJ IT ASC [NJ AZNTH |NJ TIME PO CST TEN [NJ Z LAT [NJ 2 LONG

2909.8? -27.00 85,84 178,43 t30.79 [2 18 55 |909.9 -9,$2 67.94

2790,40 -22,90 78,34 161.89 124,12 13 I 80 1790.4 -?.?2 54.92

2619.31 "19.17 66,91 184.33 |18o82 13 37 [0 1919,3 -6.04 46,31

2388,53 -16.44 50.86 185.80 115,28 18 ? 2 1368,5 -4,78 29.57

2118,|4 -15,41 31.48 186.29 [14.0[ 16 26 20 1118.1 -4.31 9.95

1883.00 -16.44 12.23 [85.80 115.28 17 41 9 663,0 -4.78 350,94

1666.13 -19.17 358.83 184.33 116.82 18 40 44 666.1 -6.04 335,23

DIFFERENT IAL CORRECTION8

TD[ .1284 TRA -.6119 TC3-?,5498 BAU 1.1640

ROE -.0601 RRA .1149 RC3-1,$867 FAU .18768

FOE 1.2072 FRA .5936 FC-14.1535 BSP 9084

BOE ,1416 BRA ,8200 BC3 7,7147 FSP 1446

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

$GT $302.9 8GR 1097.8 303 851,7 8T 24.6 8R 6.1 36 29.4

RRT .8952 RRF .9522 RTF ,9206 CRT ".6909 CR8 .7123 CST ".3338

SG8 5415.2 R23 .2720 R13 .9253 LSA 32.3 NSA 21.2 864 3.1

601 5393.8 302 480.8 THA 10.56 ELI 24.9 EL2 4.3 ALF 169,99

LAUNCH DATE JUN 20 1971 FLIGHT TIN( 226.00 ARRIVAL DATE FEB 1 1979

HELIOCENTRIC CONIC DZSTANCE 507,427 EARTH TO MARS

RL 152.03 LAL -.00 LOL 268.04 VL 32.238 GAL 3.25 AZL 89,04 HCA 154.32 8HA 187.80 ECC .19847 INC .9621 Vl 29,301

RP 224.79 LAP .42 LOP 62.36 VP 21.?75 GAP 1.44 AZP 90.8? TAL 19.85 TAP 174.17 RCA 150.53 APO 223,06 V2 24,466

RC 219.886 GL 9.18 GP -17.96 2AL 59.79 2AP 58.61 ITS 167.9| Z/dE 94.83 [TE 182.[9 ZAC 84.09 [TC 273.37 LVI 4.82

PLANETOCENTRZC CONIC

C3 11.468 VHL 3.386

LNCH AZMTH LNCH TIRE

50.00 11 27 12

60.00 12 10 49

70.00 13 ? 24

80.00 14 19 43

90.00 15 42 34

I00.00 17 2 35

110.00 18 6 51

OLA -3.74 RAL 326.45 RAD 6638.8 VEL 11.470 PTH 6.52 VHP 3.288 DPA -39.5? RAP 306.24 [CC 1.1887

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN [NJ 2 LAT INJ 2 LONG

2935.06 -29.11 87,01 179.09 130.11 12 16 ? 1935.1 -10.77 89.D$

2819.22 -23.99 80.00 182.52 123.41 12 57 44 1819.2 -9.97 60.33

2652.62 -20.25 68.89 184.92 118.11 13 51 37 1652.6 "?.29 48.07

2426.22 -17,52 53.14 186.35 114.5? 15 0 9 1426.2 -6.04 31,66

2157.8! -16.50 33.88 186.82 113.30 16 18 52 1157.8 -5.57 12.16

1900.69 -[7.52 14.51 186.35 114.57 [? 34 16 900.7 -6.04 553.02

1699.44 -20.25 $57.8[ 164.92 [18.11 18 33 10 699,4 "7.29 336.99

DIFFERENTIAL CCRRECTION8

TOE .1931 TRA -.8146 TC3-7.7233 BAU 1.2102

RDE -.0380 RRA .1170 RC3-1.6323 FAU .18308

FDE 1,2949 FRA .6203 FC-13.8209 B8P 9304

6DE .1966 BRA .8229 BC3 7.8939 FSP 1417

LAUNCH DATE JUN 20 1971

MID-COURSE EXECUTION ACCURACY OR§IT DETERMINATION ACCURACY

8GT 5419.9 3GR 1125.0 803 835.6 8T 27.5 86 4.7 88 31.7

RRT ,9000 RRF .9574 RTF ,9201 CRT -.7643 CR8 .3392 CST -.5122

8GB 5595.5 R23 ,2815 R[3 ,9248 LSA 36.8 NSA 20.5 86A 2.6

801 5514.5 802 481.9 THA 10.66 ELI 27.8 EL2 2.9 ALF 172.32

FLIGHT TIM( 228.00 ARRIVAL DATE FEB 3 1671

NELIOCENTRIC CON|C

RL 132.03 LAL -.00 LOL 266.04 VL 32.250 GAL

RP 225,18 LAP .45 LOP 63.43 VP 2[,746 GAP

RC 222.551 GL 10.34 GP -16.32 ZAL 90,68 ZAP

PLANETOCTNTRIC CONIC

C3 11.471 VHL 3.387 DLA -2.36 RAL 326,79 RAO 6638,8 VEL 11,470 PTH 6.52 VMP

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

SO.DO !1 23 37 2962.08 -29.28

80.00 12 3 44 2850,07 -23,13

70.00 13 0 46 2688.20 -21,36

80.00 14 11 37 2466.36 -11,64

90.00 IS 34 10 2200.03 -[7,61

100.00 16 34 29 1940.86 "[B.64

1|0.00 18 0 13 1733.02 -21,33

O/FFERENTIAL CCRRECTION6

TOE .ZG34 TEA -.8180 TC3-/,884i 8AU 1o23|3

ROE ".014R RRA .lltt RC3-t.6?6t FAU ,1T864

F0E 1.3623 FNA .6456 FC-13.4513 BlP 9118

60E .2638 6RA .ORS7 8C3 8.0616 FSP [307

LAUNCH DATE JUN 20 1971

DISTANCE 5[t.§51 EARTH TO MARl

3,17 AZL 88.92 HCA 153.39 8HA 188.01 ECC .|9695 INC 1.0817 Vl 29.306

1.32 AZP 90.98 TAL 19.30 TAP 174.99 RCA 150.61 APO 225.46 V2 24.424

57.91 ET8 167.20 ZAE 93,73 [T[ 181,87 ZAC 83.52 ETC 273.4R LVI 3.26

3.316 DPA -40.07 RAP 306.65 ICE 1.1881

INJ LONG IMJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

88.51 118.8[ 129.33 12 12 $9 1962.1 -12,10 /0.13

81.01 183,19 122,60 [2 93 t4 1690.1 -tO.3O 61,04

71.04 |63.93 1[1.29 13 43 33 1633.2 -8.62 41.91

55.60 106.94 113.76 14 52 43 1466.4 -7.37 33.19

36.48 187.40 112.49 [6 10 50 |200.0 -6.90 14.57

16.96 186.94 113.76 17 26 50 940.9 -T.37 333.26

339.96 183.55 117.29 18 29 8 733.0 -6.62 330.00

HID-COURSE EXECUT|ON ACCURACY ORBIT DETERNINATION ACCURACY

IGT 3533,6 3GR [154.8 6G3 818.I IT 31.5 IR 3.T IS 34.1

RRT ,1044 RRF ,1121RTF ,_,13 (RT -,1517 Cll ,II11 Cl! -,1340

808 S6S4.8 R23 ,|914 RI3 .9242 LSA 42.0 MIA |8.1 134 2.i

3GI 5i34,0 302 484,3 TNA |O.?l ELI 31.1 EL2 2.1 ALF 173.31

FLIGHT TIME 230.00 ARRIVAL DATE FEB I 1978

HELIOCENTRIC CONIC DISTANCE 513.671 EARTH TO MARl

RL 152.03 LAL ",DO LOL 266,04 VL 32,262 GAL 3.09 AZL 88.79 HCA 156.43 8MA [88,23 ECC .19944 INC 1.6111 Vl 29.306

RP 225.57 LAP ,46 LOP 64.50 VP 11.717 GAP 1.19 AZP 91.[1 TAL 18.74 TAP [75.20 RCA 150.69 APO 223,77 V2 24.312

RC 223.217 GL 11,59 GP -19.13 ZAL 61.59 [AT 57,25 ITS 168,44 ZAE 92,67 [TE [8[,54 ZAC 82.68 (TC 2T3,4T LVl $.76

PLANETOC[NTR|C CONIC

C3 11,494 VHL 3,390 DLA ".94 RAL 327,[[ RAO 8638.8 VEL 11.47[ PTH 6,52 VHP 3,347 DPA -40.6[ RAP 307.10 [CC 1.1192

LNCM AZMTH LNCH TINE L-I TINE INJ LAT INJ LONG INJ RT ARC [NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 It 19 3? 2991,14 -30,53 90.16 [80,58 128,45 [2 9 28 199[.I -13.93 71,31

60.00 12 0 12 2683.20 -26.33 83.79 [83.93 121.68 12 48 15 [883,2 -11.72 63.49

70.00 12 $3 33 2726,31 -22.35 ?3.37 186,23 116.36 [3 38 $9 [T26,3 -10.03 52,01

80.00 14 2 30 250go33 -19.80 58.26 187,58 112.82 14 44 40 1509,3 "8,?8 36.30

90.00 13 24 43 2243.13 -[8.?7 39.28 [88.03 !11.53 16 2 8 [245.1 -8.31 17.13

100.00 16 49 42 1983,80 -19,60 19.63 [8?,58 112,82 17 18 46 983.8 -8.?8 397.67

110,00 IT 52 59 1773.[3 -22.55 2.29 186.23 116.36 18 22 32 773.1 -[0.03 340.93

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY ORS[T DETERMINATION ACCURACY

TDE .3412 TRA -.8230 TC3-8.0338 BAU 1.2628 $GT 5651.6 8DR [[68.1 $03 800.S 8T 36.5 6R 3,7 86 36,3

RD( .0115 RRA .1213 RC3-1.7ZS? FAU .17339 RRT .9084 RRF .9669 RTF .9189 CRT -.1630 CR$ -.4232 CST -.7249

FOE 1.4708 FRA .6072 FC-13.0574 B$P 9734 800 $775,1 623 .3011 613 ,9235 LSA 47,9 MIA 19.4 664 2.2

606 ,3414 BRA .8319 BC3 8.2170 FSP 1393 301 5754.5 $02 487,8 THA 10.69 ELI 36.5 EL2 3.6 ALF 179.05
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH BATE JUN 20 1871 FLIGRT TIME |3|,B0 ARRIVAL BATE F[I ! ll?l

HELIOCENTRIC C@NIC

RL 152.03 LAL ".OO

RP _5.95 LAP .52

RC 227.883 GL 12.94

PLANETOCENTR1C CONIC

C3 11,538 VHL 5,39?

LNCN AZHTH LNCH TIME

50,00 11 15 8

60,00 11 54 5

70.00 12 45 38

80.00 15 53 17

gO,D0 15 14 26

100.00 16 36 g

1tO,DO 17 45 4

BIGTANC[ |1t,71| EA|TN TO MAll

L_. 688.04 VL 32.8?| 4AL 3,00 AlL 11,9| NCA 1|7.62 INk 111,44 ECC .lll9| INC |,|ill il II,lOl

LOP 65.56 VP 21.686 GAP 1.07 AZP 91,15 TAL 18,19 TAP 175,71 RCA 150,78 4PO 286.18 V2 24,$40

GP -Ig.8o ZAL 12.53 ZAP 58.65 [78 IGS.63 ZA( 91,13 ET[ 181,20 ZAC 12,21 ETC 273.33 LVI 8.33

OLA .38 8AL 327,30 RAD 8838.8 VEL 11,473 PTM 6,32 VHP 3,379 DPA -4|,20 RAP 307.61 ECC |,1888

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

3022.50 -31,84 92,00 181,42 127,43 12 5 30 2022,5 -15,05 72,92

2918,87 -27,59 85,97 184,73 120,63 IE 42 44 1918,9 "13,23 65,29

2787,29 -25.76 T5.93 186.g8 115,29 13 31 45 |?67.3 -11.54 54.23

2555.44 -20.9g 61.17 188.29 111,74 I4 35 52 1555.4 -10.28 38.91

2295,56 -18,95 42,34 188,71 110,47 15 52 40 1293,6 -9,80 IS,gl

2029,91 -20,9g 22,53 188,29 111,74 17 g 59 1029,9 °10,28 .27

1814,11 -25.76 4.85 186.g8 115,29 18 15 18 814,1 -11,54 343.15

OIFFERENTIAL CCRRECTION8

TDE .4275 TRA -.8301 TC3-8.1657 BAU 1.2889

ROE ,0597 RRA .1230 RC3-1,7737 FAU ,16830

FOE 1.5609 FRA ,6625 FC-12,6283 BSP 9949

BOE .4294 BRA .83g2 BC3 8.3561 FSP 1322

MID-COURSE EXECUTION ACCURACY ORBIT DETEGMIMATION ACCURACY

SGT 5766,6 8GR 1224,5 803 781,7 ST 42,6 88 4,9 85 38,9

RRT ,g123 RRF ,9705 RTF ,9177 ERT ,3363 ER8 -,7895 C8T ",7912

SOB 5895.2 R23 ,3106 R13 .9229 LGA 54.7 MSA 18.9 SIA 1.9

801 5874.6 SO2 492.3 THA 11.04 ELI 42.6 EL2 4.6 ALF 2,25

LAUNEH DATE JUN 20 1971 FLIGHT TIME 234.00 ARRIVAL DATE FEB 9 18?2

HELIOCENTRIC CC_IIC

RL 152.05 LAL °,00

RP 226,35 LAP ,55

RC 230.548 CA. 14.59

PLANET(XENTR|C CONIC

C3 11.608 VHL 3,407

LNCH AZNTH LNCH TIME

5O.OO 11 10 6

60.00 11 47 19

70.00 12 36 55

80.00 13 42 49

gG.O0 15 3 12

lOG,D0 16 25 41

110.00 17 56 21

DISTANCE 523,895

LOL 268.04 VL 32,287 GAL 2.92 AZL 88.49 HCA 155,58 SMA

LOP 66.62 VP 21.660 GAP .95 AZP 91.40 TAL 17.64 TAP

GP -20,52 ZAL 63.50 ZAP 56,10 ET$ 164,78 ZAE 90,63 ETE

OLA 2,23 RAL 327.63 RAD 6638,9 VEL 11,476 PTH 6,53 VHP 3,414 OPA -41.83

L-i TIME |NJ LAT INJ LONG INJ RT A8C ]NJ AZHTH INJ TIME PO CST TIN

3056,42 -33,22 94.05 182,35 126,25 12 1 2 2056,4

2957.41 -28,90 88,39 185,61 119,41 12 36 36 1957,4

2811.51 -25.02 78.75 187.80 114.04 13 23 48 1811.5

2605,15 -22,21 64.35 189.06 110.49 14 26 14 1605,2

2345,75 -21,15 45,69 189,47 I09,22 15 42 18 1545,7

2079,63 -22,21 25,72 189,06 110,49 17 0 20 1079,8

1858,33 -25,02 7,87 187,80 114.04 18 7 20 858,3

EARTH TO NARS

188.63 (CC .20048 INC 1.5048 VS 29.306

176.21 RCA 150.83 APO 226.47 V2 24.298

180,84 ZAC 81.48 ETC 273.60 LV| R.92

RAP 508,18 ECC 1.1810

INJ 2 LAT INJ 2 LONG

-16.71 74.46

-14.86 6?.25

-13,14 56.66

-11.86 41,75

-11.$8 22.95

-11.88 5.11

-13,14 $45,56

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE .5227 TRA -.8397 TC3-8.2790 BAU 1.3155 SOT 5881.7 8GR 1265,1 SO3 782.2 ST 49.5 SR 7.0 88 41.4

ROE ,0705 RRA ,1244 RC3-1,8227 FAU .18317 RRT ,91sg RRF ,9742 RTF ,9189 CRT ,608| CR8 -,9212 CIT -,8889

FOE 1.6498 FRA .6925 FC-12.1694 BSP 10181 8GO 6016.2 823 .3|98 813 .9222 L8A 62.2 N8A 18.5 8SA 1.7

BDE .5274 BRA ,8489 BC3 8,4772 FSP 1286 $01 5995,5 502 498,3 THA 11,22 ELI 49,7 EL2 5,5 ALF 4,94

LAUNCH GATE JUN 20 /971 FLIGHT TIME 236.00 ARRIVAL DATE FEE !1 1871

HELIOCENTRIC CONIC DISTANCE 527,999 EARTH TO MARS

RL 152,03 LAL -,00 LOL 268,04 VL 32,300 GAL 2,84 AZL 88,35 HCA 15g,83 8HA 188,87 ECC ,20101 INC 1,6724 Vl 29,308

RP 226,74 LAP ,58 LOP 67,68 VP 21,632 GAP ,83 AZP 91,57 TAL 17,08 TAP 178,71 RCA 130,90 APO 226,85 V2 24,257

RC 233.212 GL 15.97 GP -21.31ZAL 64.49 ZAP 55.62 ITS 163.87 ZA[ 89.63 [T[ 180.47 ZAC 80.67 [TC 273.68 LVZ 7.38

PLANETOCENTRIC CONIC

C3 1],709 VHL 3.422 DLA 5,99 RAL 327,82 RAD 6638,9 VEL 11,480 FTH 6,53 VHP 3,452 DPA -42,52 RAP 308,80 ECC 1,1927

LNCH AZNTH LNCH TIME L-I TIN( INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIN( PO CST TIN |NJ 2 LAT INJ 2 LONG

50.00 1] 4 25 3093.23 -34.68 98.35 183.39 124.80 I1 35 58 2093.2 -18.48 7R.18

60.00 11 39 46 2999.20 -50.27 91.08 186.59 117.99 12 29 45 1999.2 °16.59 89.42

70.00 12 27 17 285g.44 -28.31 81.88 188.?1 112.60 13 14 58 1959.4 -14.84 59.33

80.00 13 31 IS 2659,04 "23.45 67,87 189,91 109,04 14 15 55 1659,0 -13.54 44,85

gO.DO 14 50 50 2402.31 -22.38 49.39 190.30 107.76 15 30 52 1402.3 -13.05 28.24

100.00 16 14 9 2133,52 -23,45 29,24 189,91 109,04 18 49 42 1133,5 -13,54 S,25

110.00 17 26 43 1906.25 -26.31 10.80 188.71 112.60 17 58 29 906.3 -14.84 349.24

DIFFERENTIAL CORRECTIONS HIB-COURSE EXECUTION ACCURACY OR81T DETERMINATION ACCURACY

7DE .6283 TRA -.8569 TC3-6.5994 8AU !.3425 SOT 5986.5 3GR 1509.5 963 741.4 ST S7.5 38 g.5 38 43.9

ROE ,1048 RRA ,1255 RCB-I,8Y|B FAD ,15779 RRT ,9190 RRF ,9774 RTF ,_,57 CRT .7499 CRI -,9578 CIT -,8734

FOE t.7414 FRA .?DID FC-11.6888 88P 10381 308 6137.8 R23 .3294 813 .9213 L8A 70.7 NSA 18,1 $&4 1.4

8DE .6370 8RA .8611 6C3 8.5759 F8P 1253 SO! 6116.9 3G2 588.1THA 11.43 ELI 57.9 ELZ 6.3 ALF 7.17

LAUNCH BATE JUN 20 1971 FLIGHT TIME 238.00 ARRIVAL DATE FEB 13 1972

HELIOCENTRIC CONIC DISTANCE 532.100 EARTH TO MARS

RL 152,03 L4L -,DO LOL 268,04 VL 32,312 GAL 2,75 AZL 88,14 HCA 180,69 9MA IBI,DI ECC ,20137 |NC 1,8569 V! 29,308

RP 827.13 LAP .$1 LOP 88.73 VP 21.804 GAP ,70 kiP 91.73 TAL 18.33 TAP 177.2| RCA 130.97 APO 227.20 V2 24,2|5

RC 233,8?4 GL 17,88 GP -22,17 ZAL 05,§1ZAP 35,19 ET$ 162,90 ZAE 99,71ETE 190,07 ZAC 79,79 ETC 273,71 LVI 8,27

PLANETOCENTRIC CONIE

C3 11.849 VHL 3.442 DL& 5.8? RAL 32?.83 RAD 6839.0 VEL 11.486 PTH 6,53 VHP 3.493 DPA -43.28 RAP 309.58 ECC 1.1998

LNCM AZNTH LNCH TIN£ L-I TIM( INJ LAT INJ LONG INJ RT A$C INJ AZRTH INJ T|NE PO C8T TIN INJ 2 LAT INJ 2 LONG

$0.00 10 58 O 5133,32 -56,21 g8,96 184.58 123.27 11 $0 14 2133.3 -20,59 78.07

60,00 11 31 19 3044.69 -31,68 94,11 187.69 116.33 12 22 4 2044.7 -18.45 71,83

TO.GO 12 16 33 2911.62 -27,63 85.56 189.72 110.93 13 5 5 1g11.6 -16.65 62.29

60,00 13 18 27 2717,75 -24,89 71.79 190.86 107,34 14 3 45 1717.8 -15.32 48.32

90.00 14 37 6 2463,98 -23.60 53,50 1gl,22 108,05 15 18 10 1464,0 -14,82 2g,91

100.00 16 I Ig 2192.22 -24.89 33.16 lgD.86 ]07.34 16 57 $I 1]g2.2 -15.32 9.68

110,00 17 10 0 1958,44 -27,65 14.28 189.72 110,g3 17 48 38 g58,4 "16,65 551.20

DIFFERENTIAL C(3_RECTION$ H]D-CC_RSE EXECUTION ACCURACY CRB]T O[TERNINATION ACCURACY

TOE ,7355 TRA -,8?86 TC3-8,4658 BAU 1,3758 SGT 6134,1SGR 1389,9 SG3 ?24.5 ST 85,6 SR 12,Q 85 45,4

ROE ,1370 RRA ,1201 RC3-1,9403 FAU .15426 RRT ,9245 RRF ,g808 RTF ,9188 CRT .8283 CRS -,g851 CST -.8973

FOE 1.7g15 FRA .6591 FC-11.2711 8SP 10442 $GB 6285,2 825 ,52g3 R13 ,g243 LBA 78,7 NSA 17,6 $SA 1,3

BDE ,7479 8RA ,8868 BC3 8,6854 F8P 116g SGI 8264,4 $02 311,4 THA 11,75 ELI 66.4 EL2 6,? ALF 9.65
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JPL TM 33-/OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUMCN GAVE JUN RO 1071

M[L|O¢ENTllC CCNIC

RL tS2.OS LAL -,DO

RP 22TOS9 LAP ,65

RE 238.532 GL 19,56

PLAN[TOC[NTRIC CONIC

C3 12.03S VHL $.48R

LNCH A2NTM LNCH T|NE

50.00 10 50 44

60.00 11 21 40

T0,00 72 4 32

90.00 13 4 6

90.00 14 21 43

100,00 15 46 58

110.00 1• 3 59

LOL RiB.Q4 VL 38.18| GAL

LOP 69.?| VP 21.177 G4P

GP "23.11ZAL 61.37 ZAP

FLiSNT T|N_ 140.0O ARRi¥AL DATE FEI II li7t

OlITAKE S|t,tl4 EARTN TO NAIl

8,67 AZL 07,14 NCA |1|,71 Ilia 1l|,30 [C¢ ,202|3 IN¢ |.0lid V| 2i,iOl

.|$ AZP 9|.91 TAL IS,S? TAP |?7.TO RCA |31,04 APO 687.17 VE 24.|74

$4.85 ET8 i$|,87 ZA[ |?,lO [T[ |76,I6 ZAC 7I.IE [TC 271,16 LVI 6.04

OLA T.9O RAL 388.02 RAD I639.1 VEL 11.494 PTH 6,54 V_P 3.538 DPA "44,|0 RAP 310,t? [CC !.t061

L-i TINE IHJ LAT ;NJ LONG |NJ RT A$C INJ AZNTH INJ TIME PO CIT TIM INJ E LAT |NJ 2 LONG

3177.16 -37,61 10t.94 185.90 121.36 11 43 41 6177.2 -12.4S 8O.R1

3064.48 -33.14 97.53 188.93 |14,36 IE 13 23 6064.9 -20,44 ?4,53

6668.60 -26.66 eR.26 190.67 106.gS 12 54 1 1968.6 -18,06 IS.g6

2?62.22 -25.63 76.16 161.92 105,35 13 SO 29 1782.2 -17.20 02.18

2531.•6 -24,60 58.10 |92.25 104.05 15 3 55 1531.6 "16.68 34.01

2256.69 -25.61 37,55 191.92 105.35 16 24 3§ 1256.7 -17,20 13.55

2015.62 -28,66 18.20 190.87 |08.95 17 37 34 1015,6 -15.58 $S4.5!

DIFFERENTIAL CCRRECT]C_S

TOE .8686 TRA -.8965 TC3-6.4846 IAU 1.4011

ROE .1616 RRA ,1216 RC3-1,9803 FAU .14767

FOE 1.8936 FRA .8R64 FC-|0.6370 lip 1068§

80E .88•4 ERA .9045 BE3 8.•127 FIP 1140

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 6240.7 6G_ 1420.$ $93 199.R IT 75,7 8R 15.4 86 46.2

RRT .9265 RRF .9831 RTF .9163 CRT ,8T60 CRI -.9636 CIT -.9172

890 6400.4 R23 .3403 R13 .9223 L6A 89.3 MSA 1T,4 88A 1.1

SO! 6379.0 SO2 522.6 THA 11.66 ELI •6,1 EL2 7.3 ALF I0.23

LAUNCH DATE JUN 20 1971 FLIGHT T1N£ 242.00 ARRIVAL DATE FEI 17 19•8

HELIOCENTRIC CONIC

RL 152.06 LAL -.DO LCX. 268.04 VL 32.337 GAl.

RP 22•.91 LAP .68 LOP 70.82 VP 21,54R GAP

RC 241.186 GL 21.60 GP -24.15 ZAL 67.66 ZAP

PLANETC(ENTR|C CONIC

C3 12.2•9 VHL 3,504

LNCH AZMTH LNCH TIME

50.00 10 42 27

60.00 11 11 4

• 0.00 11 50 58

80.00 12 4• 53

90.00 14 4 18

100.00 15 30 45

110.00 16 50 24

D|FFERENTIAL CORRECTIONS

TDE 1.0174 TRA -.9198 TC3-8,4624 BAD 1.4281

ROE ,2520 RRA .1217 RC3-2.0169 FAU ,14124

FOE 1.9931 FRA .6845 FC3-9.9561 $6P 10929

BDE 1.0435 DRA .9276 BC3 8.6995 FSP liD8

DI8TANCE 540.281 EARTH TO MARS

2.58 AZL 8T.71 HCA 162.77 SNA 189.52 ECC .20271 INC 2.2885 Vl 29.306

.46 AZP 92.19 TAL 15,41 TAP 178.16 RCA 151.10 APO 227.94 V2 24.133

54.58 ETS 160,77 ZAE 86,94 IT( 179.22 ZAC 77.76 ETC 273.96 LVI 9,90

DLA 10.08 RAL 328.01 RAD 6639.2 VEL 11.505 PTH

L-I TIME INJ LAT

3225.36 -39,46

3149.23 -34.61

5031,85 "30,27

2853.53 -27,12

2608.88 -25,94

2328.00 -27,12

2078.64 "30.27

6.55 VHP 5.589 DPA -45.01 RAP 311.13 [CC !.2021

INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

105,36 /87.45 119,10 11 36 12 6225,4 -24.6• 82,64

101.42 190.56 |12,09 12 3 33 2149.2 "22.58 77.59

93.71 192.16 106.63 12 41 29 2031,8 -20.63 69.33

61,14 193.11 102.99 13 35 26 1853.5 -19.18 56.55

63.30 193.40 |01,68 14 47 45 1606.9 -18,63 38.96

42.51 193,11 102.99 16 g 33 1328.0 "19.18 17.91

22.63 192.16 106.63 17 25 3 1078,6 -20.63 358.25

MJD-CC_R$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6346.2 6GR 1477,4 663 172.3 8T 86.7 8R 19,3 88 50.9

RRT .9285 RRF ,9851 RTF ,9134 CRT ,9110 CR8 -.99•3 CST -,9320

8GB 6515.9 R23 .3512 RI3 ,9203 LSA 100,9 NSA 17.2 864 .9

661 6493.8 8G2 536.2 TNA 12.28 ELI 86,5 EL2 7,8 ALF 11.58

LAUNCH DATE JUN 20 |g?! FLIGHT TIME 244,00 ARRIVAL DkTE FEI 19 19?2

HELIOCENTRIC CONIC

RL 152,03 LAL -.OO

RP 229,30 LAP ,71

RC 243,834 GL 23.86

PLANET_ENTR|C CONIC

C3 12.598 VHL 3.549

LNCH AZNTH LNCH TIME

50.00 IO 52 57

8O,OO 10 50 47

YO,O0 I! 35 28

80.00 I2 29 14

90.00 15 44 |0

100.00 15 12 tO

110.00 |8 34 54

DIFFERENTIAL CORRECTION8

TOE l,ll31 TRA -,8SOl TC3-8.3894 iAU !.4682

ROE .2895 ERA ,1207 RC3"2.OSIR FAU .1345S

FOE 2,0883 FRA ,603| FC3"0,2434 DIP IllgI

1DE 1,|187 IRA o85T8 It3 8,$462 FIP 10$?

DISTANCE 544.364

LOL 268.04 VL 32.350 GAL 2.49 AZL 87.46 HCA 163.81 6NA

LOP 71.87 VP 21.522 GAP ,34 AZP 92.44 TAL 14.88 TAP

GP -25.50 ZAL 88,79 ZAP 54.40 ET$ 159,59 ZA[ 66.1! ETE

EARTH TO MAR8

|$6.74 [CC ,20530 INC 2,$428 Vl 29.509

178,67 RCA 151,17 APO 228.51 V2 24.092

I78,76 ZAC 76,38 ETC 274.07 LVI 10,98

DLA t2.44 RAL 327,00 RAD 6639.4 VEL 11.518 PTH 6.57 VHP 3.645 DPA °46,01

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TINE PO C6T TIM

8276.92 -41.15 109.34 189.26 116,36 11 27 36 2278,5

5209.78 -38.07 103,86 102.01 lOD,3$ 11 52 17 2209,8

3101,82 -51.52 98.78 193.64 103.88 12 27 SO 2101,8

2933.I7 -28,2I 06.8I 194.45 100.21 I3 16 I! 1933.2

2691,05 -26.95 69.25 194.69 98,88 I4 29 lO 1891,1

2407.64 -28,2| 48,17 194.45 100.21 15 32 17 1407.8

2148,84 -31.5_ 67,70 193.64 105.80 17 tO 43 1148.6

HID-COURSE EXECUTION AccuRACY

8IT 6455.2 SIR 1542.2 8G3 644.4

RRT .8303 RRF ,lilt RTF ,_,14

lOB $63A,0 R23 .3614 RI3 ,DI65

3G1 6$15.0 lG1 Sit,0 THA It,ll

RAP 312.09 ECC 1.2073

INJ 2 LAT INJ 2 LONG

"27.08 85,44

-24.86 6|,08

-22.80 73.81

-21.25 61.55

"20.66 44.00

-21.25 92.92

-22.80 t.S_

ORDIT DETERMINATION ACCURACY

IT 98.8 8R 25,? 38 S3.4

CRT .0332 CR8 -.0888 CIT -.I4S_

L|A 113,5 MIA I?.l 084 ,I

ELI IOl,l EL2 0,$ ALF 12.88

LAUNCH SATE JUN tO 187I FLIGHT TIME 146.00 ARRIVAL D4T[ FEB 2! 1172

MELIOCENTfllC CONIC

RL 182.03 LAL -,DO

RP 228.89 LAP *74

RC 249,47T GL RI.28

PLAMETOCENTR|C CONIC

C3 13,011 VHL 3,60T

LNCH A2NTM LNCH TIN(

50,00 10 21 S6

80,00 10 44 39

70.00 11 1• 35

90.00 12 • 41

90.00 15 20 59

IO0.OQ 14 50 33

liD.DO 16 l? l

DIFFERENTIAL CCRRECTIOI_

TDE 1.3•18 TRA -,9891 TC3-6.2785 IAU 1.4646

ROE .3658 RRA .1168 RCS-E,O?94 FAD *12758

FOE 2.1771 FRA .6321 FC3-6.4886 $8P 1|407

BDE 1.41?2 DRA .6gGO BC3 8.§35T FIP 1024

DIDTANCE 545.441 EARTH TO NARD

LOL 268.04 VL 32.363 6AL 2,41 AZL 87,17 HCA 164.$5 INA |lD,RI [CC ,2DSDD INC 2.0308 VI 28.508

LOP 72.90 VP 21,465 GAP ,22 AZP 92°75 TAL 14,30 TAP |79o!5 RCA |§|,25 APO 226.69 V2 24.091

GP -26,56 |AL 66,66 ZAP 54°34 [T8 150.34 ZAE 65.34 [T[ 176.86 ZkC 75.28 £TC 2?4,20 LVl 11,92

DLA 14.66 RAL 32?,65 RAO 1636,6 VEL !1,336 PTH 6,54 VHP 3,?03 OPA -47,12 RAP 313,17 ECC I,t141

L-I T[M£ INJ LAT [NJ LONG |NJ RT ARC [NJ AZMTH |NJ TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

$357.50 -42.85 114.00 !91.42 113.10 tl 17 37 233?,5 -28.64 88.86

3277,16 -3?.46 111.07 195,92 106.06 |1 39 16 2277.2 -27.28 86.14

3180.26 -32,66 104,61 195.31 100.60 12 lO 36 2180.3 -25.06 79,97

3023.25 -29,1_ $3,34 196.94 96.69 12 58 4 2025,5 -25.38 97.40

2786.74 -27,?$ 76.13 196,11 95.53 14 7 24 1788,T -22.?3 50.25

2497.?3 -29.1_ 54.71 195.94 98.89 15 52 10 1497.? -23,38 28.?6

222?.98 -32.66 33,33 ]95,31 IOD,6D 16 94 8 1227.1 -25.06 7.49

NID-COUR6E EXECUTION ACCURACY ORD]T DETERMINATION ACCURACY

8GT 6562.2 SIR 1614.§ $G5 614.3 8T 112.Q 8R 28.5 $8 55.T

RRT .9324 RRF .9880 RTF .9093 CRT .9490 CRS -.9996 C8T -.9521

8GO 6767,8 R23 *3?02 R13 ,9167 LIA 127.2 NIA 17.0 8SA .7

861 6T33.9 862 568.6 THA 15.01 £L1 116.2 EL2 8.T ALF 13.65
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL 4, 1971)

LAUNCH DATE JUN tO 1971

HELIOCENTRIC CDNI¢

RL 15E.03 LAL ".00

RP 229.0T LAP .TT

RC 249.113 GL E9.IR

PLANETOEEHTRIC ¢0_4|C

C3 13.549 VHL 3.181

LNCH AZMTH LNCH TIME

50.00 10 9 14

10.00 10 28 12

?0.00 10 56 31

80,00 11 41 59

60.00 12 52 58

100.00 14 24 51

ItO,O0 15 51 2

LOL R68.04 VL 32.375 GAL

LOP 73.94 VP 21.4U GAP .10 AZP 93.06 TAL

GP -28.00 ZAL 71.10 ZAP 54.39 ETa 15T.01 ZAE

FLISNT TIN( lAl.OD

DIRTAN([ 551.513

2032 AZL 8R.54 HCA 1i5.88 IRA

ARRIVAL DATE FEB R3 tSYR

EARTH TO MARl

1R0.19 [¢¢ .R0451 IMC S. lS90 Vt 29.10l

ITR,13 RCA 151.E9 APO i29.00 Vi 24.010

177,73 ZAC 75,83 ETC 274.34 LVI ii.ll

RAP 314.40 ECC I.REIO

INJ 2 LAT INJ 2 LONG

-32.40 92.S3

-29,85 69,91

-27,3i 84,43

-25.52 74.15

"24.?8 57.74

-25.52 35.72

-2?.IS 13.35

13.73 TAP

04.62 IT[

DLA 17.75 RAL 327.$4 2AD R639.8 V[L tl.559 PTH 8,80 VHP 3.?93 DPA -48.34

L-! TIN[ INJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM

3403.31 -44.44 119.50 194.00 109.11 It $ 57 2403.3

3352.?9 -38.T2 117.10 196,14 102.1T It 24 S 2332.8

5269.21 -35.5T 111.59 197,20 98.89 11 51 S 2282.2

3126.95 "29,75 100,98 127,58 92.92 12 34 t 2126,9

2897.82 -28.24 84.21 197.R5 91.51 13 41 16 1997.8

2601.40 -29.T3 68.35 197.55 92,92 15 8 13 1601.4

2316.03 -33.57 40.31 197.20 96.69 16 34 38 1316.0

DIFFERENTIAL CCRRECTION6

TOE 1.5861 TRA-1.0379 TC3-8.0939 BAU 1.5145

RDE .4342 RRA .1112 RC3-2.09R3 FAU .12007

FDE 2.2828 FRA .6048 FC3-7.6717 BSP 11849

BOE 1.6435 BRA 1.0439 BE3 8.3609 FSP 97T

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 6618.6 9GR 1694.6 663 581.4 8T 128.3 8R 34.0 85 ST.l

RRT .9340 RRF .9889 RTF .9053 CRT .9602 CR8 -.9998 CIT -.9Sli

8GB 6880,5 R23 .3801 R13 .9143 LSA 142.0 NSA 16.9 88A .S

8G1 6855.3 862 588,8 THA 13,45 ELI 130.4 EL2 9.2 ALF 14.58

LAUNCH DATE JUN 20 1971 FLIGHT TIM( 250.00 ARRIVAL DATE FEB 25 19TR

HELIOCENTRIC CCNIC

RL 152.03 LAL -.00 LCL 268.04 VL 32.38T GAL

RP 229.48 LAP .80 LOP 74.97 VP 21.441 GAP

DISTANCE 556.576 EARTH TO NARS

2.23 AZL 86.46 HCA 166.91 RNA 190.40 ECC .20514 INC 3.5348 Vl R9.306

-.03 AZP 93.44 TAL 13.19 TAP 180.10 RCA 151.34 APO 229.46 V2 23,969

!77.17 ZAC 72.21 ETC 274,50 LVI 14.45RC 251.742 GL 31.91

PLANETOCCNTRIC CONIC

C3 14.253 VHL 3.775

LNCH AZNTH LNCH TIME

50.OO 9 54 15

60.00 10 8 48

70.00 10 31 29

80.00 11 10 28

90.00 12 18 9

100.OO 13 53 20

110.O0 15 30 55

GP -29.58 ZAL 72.44 ZAP 54.59 ITS 155.59 ZAE 83.97 ETE

DLA 20.74 RAL 326.82 RAD 6640.2 VEL 11.589 PTH 6.63 VHP 3.869 DPA -49.70 SAP 315.01 ECC 1.2341

L-| TIME INJ LAT INJ LONG INJ ST ASC INJ AZMTH INJ TIME PO C$T TIN INJ 2 LAT INJ 2 LONG

3477.24 -45.89 126.04 197.08 104.25 10 52 12 2477.2 -35,33 97.15

3438.47 -39,72 124.t6 198,70 97.47 11 6 7 2438.5 -32.47 95.63

3371.69 -34,10 119.34 199.28 92.02 11 27 40 2371.7 -2g.72 91.49

3249.46 -29.80 110.08 1g9.29 88.14 12 4 37 2249.5 -27.54 82.89

3031.17 -28.10 93.g6 199.20 86,63 13 8 56 2031.2 -26.66 $7.04

2723.93 -29.80 71.45 199.29 88.14 14 38 44 1723.9 "27.54 44.26

2418.51 -34.10 48,26 199.28 92.02 16 11 14 1418.5 -29.72 20.41

OIFFERENTIAL CCRRECTION9 NID-COURS[ EXECUTION ACCURACY

TOE 1.8290 TR4-1.0998 TC3-7.8327 8AU 1.5453 $GT 2772,6 8GR 1784.2 863 545.5

ROE .5272 RRA .1010 RC3-2.1009 FAU .11213 RRT ,9360 RRF .9894 RTF .9033

FOE 2.3369 FRA .5636 FC3"6.8105 BSP 11890 3GB 7003.? R23 .3890 R13 .9120

808 1.9035 BRA 1.1044 BC3 8.1095 FSP 920 8Gl 1977.1 982 609.8 THA 13.26

LAUNCH DATE JUN 20 1971 PLIGHT TIME 252.00

HELIOCENTRIC CCtAIC DISTANCE 560.636

RL 152.03 LAL -,00 LOL 268,04 VL 32.400 GAL 2.15 AZL 86.03 HCA 167.93 3NA

RP 229.85 LAP .83 LOP 76.00 VP 21.415 GAP -.15 AZP 93.89 TAL 12.64 TAP

RC 254.363 GL 35.15 GP -31.36 2AL 73.75 ZAP 54.95 [T8 154.10 ZAE 83.40 ETE

PLANETOCENTRIC CONIC

C3 15.184 VHL 3.897 DLA 23.98 RAL 326.09 SAD 6640.8 VEL !1.629 PTH 6.67 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 9 36 25 3580.95 -47.01

80.00 9 45 29 3536.79 -40.26

70.00 10 0 29 3492,15 -53.99

80.00 10 29 34 3401.37 -28.94

90.00 11 31 8 3202.55 -26,79

100.00 13 12 21 2875.84 -29.94

110,00 14 59 55 2539.44 -33.99

DIFFERENTIAL CORRECTIONI

TOE 2.1042 7RA-1.1823

ROE .6369 RRA .0853

FDE 2,3961 FRA .5129

DOE 2.1690 ERA 1.1854

INJ LONG INJ ST A3C INJ AZMTH INJ TIME

133.80 200.73 90.37 10 35 46

132.48 201.57 91.87 10 44 26

128.77 201.45 86.45 10 56 41

121.28 200.87 82.32 11 26 15

106.31 200.50 20,59 12 24 31

82.65 200.8? 82.32 14 0 22

57.69 201.45 86.45 15 42 15

LAUNCH DATE JUN 20 1971

MID'COURSE EXECUTION ACCURACY

TC3-7,5008 BAU 1,5501 8GT 9882.1SGR 1885,4 IG3 501.1

RC3-2.0901 FAU .10364 RRT .9377 RRF .9193 RTF ,_93

FC3-5.9094 83P 12085 6GB 7135.7 R23 .3994 RI3 .9088

IC3 7.7663 FDP 8S6 8G1 7|07.3 382 634.2 TMA 14.53

PLIGHT TINE 254.00

HELIOCENTRIC CONIC

RL 152.03 LAL -.00 LO(. 2R8.04 VL

RP 230.23 LAP o81 LOP 77.02 VP

OIITANCE 564.689

32.412 GAL 2.06 AZL 85.31HCA 168.95 8MR

21.389 GAP -,27 AZP 94.41 TAL 12.09 TAP

CRBIT DETERMIMATION ACCURACY

ST 141.6 3R 40.1 II 5|.|

CRT .986§ ERR ".9997 CST -.9843

LSA 157.9 MIA 16.7 884 .5

ELI 14R.9 EL2 9.R ALF 15.42

ARRIVAL OATE FER 2? 1971

EARTH TO MARl

190.R2 ECC .20578 INC 3.9725 Vt 29.308

180.57 RCA 151,40 APO 229.85 V2 23.929

176.57 ZAC 70.40 ETC 274.88 LVI 15.91

3.972 DPA -51.22 NAP 317,44 ECC 1.2499

PO C3T TIM INJ 2 LAT INJ 2 LONG

2561.0 -38.39 102.82

2536.8 -35.12 102.82

2492.6 -31.90 100.24

2401.4 "29.21 93.06

2202.5 -28.05 79.37

1875,9 -29.21 55.23

1539.4 "31,90 29,15

O_BIT DETERNINATiON ACCURACY

ST 157,6 8R 47,1 88 IO,T

CRT ,9746 El| ".2984 CI; -.Rill

LSA 174.5 NSA 16,T IlA .4

ELI 164.1 EL2 10.1 ALP 18.30

ARRIVAL DATE FEB 29 1972

EARTH TO MARl

190.64 ECC .20R43 1NC 4.4884 Vl 29.301

181.04 RCA 151.45 APO 230.24 V2 23.081

[TC 274,89 LVi IT.6S

RAP 319,37 ECC 1.2704

INJ 2 LAT INJ 2 LONG

-41.47 109.90

-37.60 111.36

-33,11 111.51

-29.81 109.12

-27.60 99.84

-29.81 70.99

-33.61 40.42

OROIT DETERMINATION ACCURACY

ST 174.3 RR 54.9 85 61.0

CRT .97g3 CR$ -.9g93 C$T ".9714

LSA 1gl.g N6A 16.1 $SA .4

ELI 182,4 EL2 10.1 ALF 17.20

RC 256.977 GL 38,T1

PLANETOCENTRIC CONIC

C3 16,431VHL 4.053

LNCH AZNTH LNCH TIME

50,00 9 14 54

60.00 g 16 46

TO.O0 9 20 11

80.00 g 28 53

go.o0 10 g 21

100.00 12 11 45

110.00 14 19 3?

G*P -33.3R ZAL 75.11 ZAP 55.52 ET3 152,54 ZA[ 82.93 ET[ 175.94 ZAC 68.56

OLA 2?.49 RAL 325.10 RAO 6541.2 VEL !1.682 PTH G.72 VHP 4.091 DPA -52.91

L-I TIME 1NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM

3656.64 -4?.56 142.S? 204.91 91,33 10 15 50 2656.6

3851,64 -40.07 142.22 204,60 85,26 10 IT 38 2651.6

3641.57 -32,7? 140.21 203.41 Tg.7g 10 20 53 2641.6

3614.24 -26.05 156,42 201.68 74,88 10 29 ? 2814.2

3483.40 -22.21 125.57 200.43 72.03 11 7 25 2483.4

3088.71 -26.05 g7.78 201.68 74.88 13 3 14 2088.7

2688.39 -32.77 6g.13 203.41 ?g.7g 15 4 26 1688.4

DIFFERENTIAL CC:RRECTIONI

TDE 2.4241 TRA-1.2860 TC3-T.0T25 BAU 1.6181

RDE .7755 RRA .0603 RC3-2.0594 FAU .09458

FDE 2.4343 FRA .4480 FC3-4.9824 08P 12308

BDE 2.$452 BRA 1.28T4 BC3 7,3662 FSP 787

NIO-CQUR$E EXECUTION ACCURACY

$GT 6986.7 $GR 19gg.5 SG3 462.6

RRT .g400 RRF .gB87 RTF ,8952

SGB 7267.2 R23 .4091 R13 .9056

SG1 7237,3 $G2 6S8.8 THA 15,1g
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ""

LAUNCH DATE JUN 20 15T1

k[LIOCEHTRI¢ CONIC

RL 152.03 LAL ".60

RP 23Q.61 LAP ,89

RC 259°$83 GL 42,63

PLAHETOCENTRIC C(_MI¢

¢3 18,131YHL 4,E§8

LNCH AZMTH LNCH TIRE

SO.DO 8 48 El

60.00 8 36 57

?O.DO 8 21 6

76.D4 T 15 5

76.04 ? 15 3

76.04 ? 15 3

110.00 13 20 33

LQS. 208.04 VL 32.423 GAL

LOP ?8.04 VP 21.363 GAP ",36

GP -35,61 ZAL 76.52 ZAP N.33

DLA $1.28 RAL 323,78 RAO IHD4|,O

L-I TIME INJ LAT INJ LONG

3767,41 -47,20 153.84

3?89.82 -38.Q6 133.66

3845.52 -29.32 155.06

4051.64 -16.81 160.15

4051.64 -16,81 166.15

4051,84 "18.81 166.15

2092,33 "29,32 84.00

PLIGHT TIME 838.00 ARRIVAL DATE MAR I IITI

DIITAN¢[ 568./34 EARTH TO NAil

|.iT AlL 84.89 NCA !69.96 8HA 181.07 [CC .10706 IHC |.1054 Vl ID,SOI

AZP i3,03 TAL II.IA TAP 161.11RCA Ill,SD APO 850.D3 V2 13,64l

[T6 150.93 ZAE iS.iS [T[ 175,89 IA¢ II,O? [TC 27S,IS LVI II,IT

VEL 11,?54 PTH 6,78 VHP 4.830 DPA "54,T6 RAP 321.66 [CC 8.8944

INJ AT ASC IMJ AZMTH INJ TIN[ PO C6T TIN INJ 2 LAT INJ 2 LONG

209.39 03,12 8 8| 8 876T.4 -44.87 l|l.6l

207,41 77.60 9 43 7 2786.6 -$9.57 122.51

204.32 71.65 6 25 12 8845,5 -34.05 127.30

199.69 64.34 8 22 33 3051,8 -27.66 141,86

199.69 64.54 6 22 39 3051.8 -27.66 141.89

199.69 64.54 6 22 35 3051.8 -27,66 141.89

204.32 71.65 14 8 45 1892.3 -34,05 56.29

DIFFERENT IAL CORRECTION8 MID-COURSE

TOE 2.8008 TRA-I.4137 TC3"6.$409 GAU 1.6579 8GT ?084.2

RDE .9484 RRA .0259 RC3-1,9987 FAU .08440 RRT .9420

FDE 2.4466 iRA .5814 FC3-4.0501 86P 12554 668 7396.8

BOG 2.9570 BRA 1.4139 DES 6,8398 FSP 709 6G1 7364.9

LAUNCH DATE JUN 20 1971

H[LIC_ENTRIC CONIC

RL 152.03 LAL -.DO LOL 268.04 VL 32.43? GAL

RP 230.99 LAP ,92 LOP 79.06 VP 21,337 GAP

EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GR 2127,6 8G3 414,3 IT 191.6 6R 03,9 88 60.1

RRF .9870 RTF .6869 CRT .9830 CR6 -.9989 CDT -.9738

R23 .4221 R13 .9005 LSA 210.2 NSA 16.5 iDA .3

6G2 666.7 THA 15.94 ELI 201.6 EL2 11,2 ALF 16.2D

FLIGHT TIN( 256.00 ARRIVAL DATE MAR 4 1972

DISTANCE 572.773 EARTH TO NARD

1.89 AZL 84.14 HCA |70.ST SNA 191.29 [CC .20776 INC 5.8569 Vl 29.301

".52 AZP 95.79 TAL 11.00 TAP 181.97 RCA 151.58 APO 231.03 V2 23,809

RC 262.181 GL 46.93 GP -38.15 ZAL 77.98 ZAP 37,42

PLANETOCENTRIC CONIC

C3 20.507 VHL 4.$28 DLA 35.35 RAL 522.01 RAID 6643.1

LNCH AZNTN LNCH TIME L-I TIME INJ LAT INJ LONG

50.00 8 14 37 3898.05 -45.42 165.73

60.00 ? 48 57 3966.65 -55,17 167.37

67.84 6 16 9 4240,?? -20.08 18t.44

67.84 6 16 9 4240.77 -20.08 181.44

67.84 6 16 9 4240.77 -20.08 181.44

67.84 6 16 9 4240,77 -20.08 181,44

67.84 6 16 9 4240.T7 -20.08 181,44

ITS 149.32 ZA[ 82.38 ETE 174.64 ZAC 63.48 [TC 275.47 LVI 21.73

VEL 11.854 PTH 6,67 VHP 4,444 OPA -86.86 RAP 324.55 ECC 1.3375

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

213.56 73.97 9 19 35 2898.0 -46.6T 130.69

209,06 68.90 8 55 4 2966.7 -40.2T 137,51

201.00 60.26 ? 26 SD 3240,8 -30,55 tST.4T

201.00 60.28 ? 26 50 3240.8 -30,53 157.4T

201.00 60.26 T 26 50 3240.8 -30.55 157.4?

201.00 60.28 ? 26 80 3240.8 -30.53 iST,4?

201,00 60.28 ? 26 50 3240.6 -30,53 157.47

DIFFERENTIAL CCRR[CTIOND

TDE 3.23?6 TRA-I.S64g TC3-5,9177 BAU 1.7050

RDE 1.1658 RRA -.0307 RC3-I,9120 FAU .07351

FDE 2,4128 FNA .2968FC3-3.1034 DiP 12765

BDE 3.4411 DRA 1.5852 BC5 D.2189 FSP 617

LAUNCH DATE JUN 20 1971

HELIOCENTRIC CONIC

RL IS2.D3 LAL -.DO LOL 268.04 VL 32.449 GAL

RP 231.37 LAP ,95 LOP 80.07 VP 21,312 GAP

RC 264.770 GL 51,65 GP -41.01 ZAL 79.47 ZAP

PLANETOCENTRIC CONIC

C3 23.927 VHL 4.892 DLA 39.70 RAL 31R.64 RAD 6644.5

LNCH AZMTH LNCH TIN[ L-I TIME INJ LAT INJ LONG

DO,DO 7 29 34 4087.36 -41.54 179.05

SO,DO 6 14 $ 4260.64 -26.13 186.96

60,69 5 31 ? 4362.27 -20.85 193.49

60.69 5 51 7 4382.27 -20.85 195,49

60.69 5 31 7 4382.2T -20.85 193.49

Io,6g 5 81 ? 4562.27 -20.85 193.49

60.89 S 31 T 4382,27 -20.65 193.49

HID-COURSE

SGT 7179.8

RRT .9452

6GB 7531,T

6G1 7496.0

EXECUTION ACCURACY (_qDIT DETERMINATION ACCURACY

6GR 8275.2 663 360.7 ST 208.3 8R 73,8 89 5R.T

RRF .9841 RTF .8819 CRT .9659 CR6 -.9985 CST -.9TSt

R23 ,4364 RI3 .8948 LBA 226,Q NSA 16.4 IDA .3

8G2 ?11.4 THA 16.83 ELI 220.6 ELI It,T ALP 19,$1

FLIGHT TIM( 260.00 ARRIVAL DATE NAR 6 15T2

DIITANCE 576,802 EARTH TO MAR8

1,80 AZL 83.21 HCA 171.98 8HA 19|.51 ECC .20844 INC 6.7920 V| 29.306

-.64 AZP 96.73 TAL 10,46 TAP 182.44 flCA 151.59 APO 231.43 V2 23,769

58.66 ET8 147.76 ZAE 82.36 ETE |74.03 ZAC 60.55 ETC 2TS.DT LVI 24.16

VEL 11,996 PTH 6.99 VHP 4.697 DPA -59.12 RAP 328.15 ECC 1.3938

]NJ RT ASC INJ AZNTH INJ TIME PO EiT TIM INJ 2 LAT INJ 2 LONG

216.25 64,32 8 37 11 305T.4 -47.57 145,93

206.I8 58.15 7 85 7 3260.8 -36.82 181.60

202,36 55.42 6 44 10 3382,3 -33.14 IT0.19

202,36 55,42 6 44 10 3382.3 -33.14 lTO.li

202.36 55.42 6 44 tO 3382,3 -33.14 IYO.19

202.36 55.42 6 44 lO 3382.3 -$3.14 170,18

202.36 55.42 S 44 I0 3382.3 -53.14 17D.19

DIFFERENTIAL CORRECTIONS MID-COURSE

TOE 3.7473 TRA-I.RII| TC3-8.2160 8AU 1.7634 8GT 72TI.g

RDE 1.4611 RRA *.IISI RC3-1,TiST FAU .06141 RRT .R484

FDE 2.3213 FRA .8153 VC3-8.2238 lip 12838 868 7873.t

DOE 4.018D IRA 1.8152 iC3 8.5126 FIP 519 |GI 7637.5

EXECUTION AccuRACY ORil7 DETERMIHATION ACCURACY

86R 8449.0 863 302.2 It 223.S RR $5.1 13 55.1

RRF ,5785 RTF ,_085 ¢RT .teen CRI -.leT? ely -.iTs5

Rt3 .4561 RI3 .8846 L|A 244.9 MIA I8,4 iIA .2

802 735.1THA 17.89 ELI 138.8 ELI 12,3 ALF 2O,S?

LAUNCH DATE JUN tD 1971 FLIGHT TIME 882,00 ARRIVAL DATE MAR S liYl

HELIOCENTRIC CONIC DISTANCE 580.823 EARTH TO MARS

RL 192.03 LAL -.DO LOt. 2D8.04 VL 32.462 GAL 1,71 A2L 12,01 HCA 172.98 3HA 191,T3 [CC *20913 INC T.8684 VI 28.306

RP 281o?S LAP .ST LOP 81,06 VP 21.28T GAP ".T7 AlP g?,93 TAL 9,91 TAP 181,60 RCA 181.63 APO 131.83 V2 23.730

RC 26T.$49 9L 56.60 GP -44,24 ZAL 8D,g? ZAP 60,?0 IT8 |46,36 ZAE 82,63 [T£ 173,33 ZAC ST.24 ETC 2?6.40 LVl 2D.8T

PLANETOCENTRIC EONIC

C3 19,043 VHL 5.366 DLA 44,26 RAL 316,45 RAD 6646.6 V[L 18,206 PTH ?.16 VHP 5,08? DPA "61,54 RAP 331,$2 ECC 1,4700

LNCH AZNTM LNCH TIRE L'I TIME ]NJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME PO C6T TIN |HJ 2 LAT INJ 2 LONG

50.00 8 22 13 4269.04 -34.16 193.89 215,09 54.61 ? 33 22 3269.0 -45.38 169.70

54.38 4 50 48 4505,92 -20,81 204,25 203.53 49.99 6 5 54 3505,9 -35.|? 182.18

54.36 4 50 48 4808.82 -20,81 204.23 203.53 49.g9 6 5 $4 8505.9 -35,1T 182.18

84.38 4 50 48 4505.92 -20.81 204,25 203.53 49,99 6 5 54 3505.g -35.17 162.16

54.38 4 50 48 4Sos.g2 -20.81 204.25 203.53 49.g9 6 5 54 5505.9 -3S.IT 182.18

54.38 4 50 48 4508.92 -20.81 204,25 203,53 49.g9 6 5 54 3505,g -55.17 182.18

$4.38 4 SO 48 4505.92 -20.81 204,25 203.53 49.gg 6 5 $4 3505.9 "35.17 182.18

DIFFERENTIAL CCRRECT1OI_5 NID-COURSE EXECUTION ACCURACY OROIT DET[RN]NATION ACCURACY

TOE 4.33?9 TRA-2.1140 TCS-4.439? OAU 1.8368 $GT 7347.4 $Cdq 2657.6 SG3 238,3 8T 238,5 6R g7.4 SS 49.4

RD[ 1.6295 RRA -.250? RC3-1.8448 FAU .04639 RRT .g532 RRF .967g RTF .6522 CRT .98g6 CR8 -.g965 CGT -.ST4t

FDE 2.1342 FRA .1351 FC3-1.4424 88P 13063 $60 7813.2 R23 .4854 R13 .86g2 LSA 259.1 NSA 16.5 6SA .2

BDE 4.7079 BRA 2.1288 8C5 4,730? FGP 403 6G1 ??76.2 662 75g,2 THA 19.21 ELI 254.5 EL2 12.9 ALF 22.33
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.- JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL, 4, 1971)

LAUNCH GATE JUN 2O t971 FLIGHT'TIN( 264.00 ARRIVAL OATE NAR IO 197R

HELIOCENTRIC C_[C OISTANC[ 584.830 EARTH TO MARS

RL IRE.D3 LAL -,GO LOt. 268.04 VL 3Z,4T4 GAL !.63 AZL 80.43 MCA |73.9? 8MA 19|,9S ECC .20984 |NO $,$Y25 V! E|.$OI
RP 632.|2 LAP t.9O LOP 82.09 VP 21.262 GAP -.89 AZP 96.52 TAL 9.39 TAP 183,31 RCA 151.6? APO 232.23 V2 _3.S91

RC ZQ9.9|9 GL 66.43 GP -4?,03 ZAL 82,48 ZAP 63.02 ET8 |4S.33 ZA[ 63,2| [TE |?3,29 ZAC |3.S4 [TC Z?T,|4 LVi El.IS

PLANETOCENTRIC CONIC

C3 3?,082 YML 6.090 DLA 4g.D4 RAL 322.07 tAD 6849.6 ¥EL |2,529 PTM ?.41 VHP 5.51| OPA -63.99 _AP 33m.03 ECC |.8104

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC 1NJ AZMTH INJ TIME PC) CST TIM INJ _ LAT INJ 2 LONG

48.|0 4 10 48 4624,46 -19.62 214,32 204.06 44.10 5 27 S2 3624.S -36.1Y |94.2!

48.|0 4 10 48 4624,46 -|9,62 2|4.32 204.06 44.|0 S 2? $2 3624.S -$6.17 194.21
48,|0 4 10 48 4624.46 -|9,62 214.32 Z04.O6 44,10 S 2? 62 3624,S *36.|? |94.2|

48.|0 4 10 48 4624.46 -|R,62 214.32 ZO4,OR 44.10 S 2? 52 3624.5 *3S,|T ll4,El

48.|0 4 |0 48 4624.46 -|9,22 2|4.32 804,06 44,10 S 2? S| 3624.$ -38.17 194,21
46.|0 4 10 46 4624.46 -19.62 2|4.32 804.06 44.10 S 2? 52 3824.5 -38,|? |64,21

4R.IO 4 |0 46 4624.46 01R,6£ 214,32 204.06 44.10 $ 27 |2 3624.5 "38.|? 194.21

OIFFERENTI_L ¢CRRECTION8 MID-COURSE EX[CUT|ON ACCURACY ORBIT DETERMINATION ACCUI_AC¥

TOE S,0117' TRA-2,5196 TC3-3,6103 BAU 1,6308 3GT ?382,4 8rd_ 29|8.1 $G3 |?O.J iT 242.0 8R 111.4 88 41.2
ROE 2.3584 RRA -.4RER RC3"1.4588 PAU .03350 RRT .9582 RRF .8426 RTF ,GteO ¢RT .ggO? ERR ",6937 CiT -.9662

POE |,83_| PIA ,O$g9 Irc3 *.7619 BSP |626S 868 7947,9 R23 .$440 R|3 .8331 LSA 262,1NIA |6,5 88A .|

ll0[ I,SM9 IliA 2.Sl|? |C3 3.894l PiP 290 86l ?900,9 8G! ?10,? THA 20,94 ELI 26$,1 EL2 |3.6 ALV 24.36
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ",

LAUNCH DATE JUN !1 19?1

HELiOC|NTRIC CONIC

RL 1DR,D4 LAL ".DO

RP 206,19 LAP -1,75

RC 64,956 QL -10,40

PLAHETOCENTRI¢ CONIC

C3 $B.IS7 VHL 6,|?6

LNCH AZNTH LNCH TIN[

50.00 12 33 13

60.00 13 41 1

?O.O0 15 24 49

80.00 I? 24 $

90.00 19 15 2

100.00 20 6 54

110.00 20 24 II

FLIGHT TIME It,GO ARRIVAL DAY[ IEP 11 11?1

OlITAKE llt.608 EAtTN TO NAIl

LOt, 268.90 VL 35.D48 GAL ?,AS AZL 91,60 HCA 68.10 |HA Et_,R? ECC ,)4Ill IlK t,lOil VS lS.|O)

LOP 337.08 VP II,llS GAP 19,50 AZP 90,?! TAL 20.4Z TAP iT.S2 RCA 14T,D3 APO 30D,3D V! 26.4II

GP "3,§3 ZAL 4i,SI lAP 1M.24 ET| 397.43 ZA[ 166,10 [T[ 1069 Z4C D5,30 ETC tTl.|3 LVI -tl,SI

DLA "2R,37 R4L 320,47 RAD 8650,0 VEL |2°5?2 PTH 7.44 YHP 6,934 DPA "17,94 RAP 330,DR [CC t,6281

L'[ TIME INJ LAT INJ LONG INJ RT ASC |NJ AZNTH IHJ TIME PO CST TIN INJ 2 LAY INJ 2 LONG

_750.62 -19,65 77.62 182,47 134.24 13 19 4 1750,8 -1,57 II.24

2S51.87 "13,24 65,58 192.35 128,42 14 $0 33 155|.9 2.75 47.47

2267.22 -6.61 4?.39 197.24 123.56 16 2 $7 1267.2 ?.35 2?,8§

1854,06 -,49 22.85 201.03 119.65 17 55 $7 614.1 11.61 2.12

1636.10 2.60 358.25 202.74 118.17 19 40 39 556.1 15.92 336.91

1368.55 -.49 $44.22 201.03 119.85 20 29 43 366,5 11.69 323.49

13t4.04 -1.61 336.31 197.24 123.59 20 46 10 314.0 7.$5 $16.77

DIFFERENTIAL CCRRECTIONI

TOE -,1616 TRA -,5756 TC3 .1996 BAU ,1024

ROE -.5872 IRA .1684 RC3 .0183 FAU .04380

FO[ -.1649 FRA .0046 FCS -,9953 BlP 600

DOE .6090 ERA .5997 BCS .2007 FRP 126

MID-COURSE EXECUTION ACCURACY C_DIT DETEININATION ACCURACY

SGT S02.1SGR 572.2 803 106.S 87 1/.? SR 27.4 IS 1.1

RRT -.0440 RRF .O?D3 RTF -.3456 CRT .5660 CRS -.$682 CRY -,lOST

SGB 875.1 225 -.0203 I15 .3509 LSA 28.8 HSA 9.3 89A 1.4

SGJ 693.9 SG2 570.! THA 171.63 £L1 29.2 [L2 9.3 ALF ?4.72

LAUNCH DATE JUN 21 1971 FLIGHT TIME 84.00 ARRIVAL DATE IEP 13 IS?1

HELIOCENTRIC CONIC

RL 152.04 LAL -.00

RP 206.70 LAP -1.75

RC 66.082 GL -10.45

PLANETOCENTRIC CONIC

C3 36.297 VHL 6.025

LNCH AZMTH LNCH TIME

50.00 12 31 56

6O.00 13 47 14

?0.00 15 24 32

80.00 17 25 37

90.00 19 18 15

100.00 20 8 29

110,00 20 24 18

DIFFERENTIAL CCRRECTIONI

T0£ -.1534 TRA -.5675 TCS .2164 6AU .1055

ROE -.5813 IRA .1639 RC3 .0167 FAU .04607

FOE -.1786 FRA -.0065 FC3-1.0996 6SP 623

DOE ,6019 ERA .S90T BCS .2170 FSP 139

DISTANCE 216,041

LOt. 268.99 VL S3.?88 GAL ?,32 AZL 91.67 HCA 69,3? SMA

LOP $38.35 VP 26,076 GAP 19.03 AZP 90.66 TAL 29.95 TAP

GP -3.61 ZAL 45.98 ZAP 167.07 [78 196.18 ZAE 166.09 ETE

EARTH TO NARD

219.66 ECC ,$3083 INC 1.8617 VI Rt. SO$

99.32 RCA 146.99 APO _92.$3 V2 26.494

• 76 ZAC 95,30 [TC 279.24 LVI "16.5|

DLA -26.60 RAL 319.86 RAD 6649.4 VEL 12.498 PTH 7.38 VHP 8.611 DPA -18.00 RAP 330.13 ECC 1,5974

L-I TIME [NJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2732.95 -18.81 76.77 185.23 134.$5 13 17 29 1782.9 -.67 60.49

2532.67 -12.43 04.61 191.10 128.65 14 29 26 1532.7 3.59 46.55

2245.60 -5,79 46.25 196.02 125,72 11 2 l? 1245.6 8.16 26.70

1867.61 .41 21.40 |99.86 119.86 17 56 44 867.6 12.52 ,60

1504.38 3.62 356.46 201.64 118,07 lg 43 20 504.4 14.81 335,02

1342.08 .41 342.?7 199.86 I19.86 20 30 51 342.1 12.52 321.91

1292,42 -5.79 535,16 196.02 123.72 20 45 50 292.4 8.16 315.12

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 673.9 SGR 580.2 SG3 115.3 ST 11.T SR 27.8 19 1.5

RRT -.0467 RRF .0853 RTF -.3515 CRT ,5562 CRS -.gS8D CST -.9167

SGD 889.3 R23 -.0232 213 .5572 LSA 29.3 NSA 9.4 S8A 1.5

901 676.0 $02 577.8 THA 1?1.$6 ELI 28.6 EL2 t.4 ALF 7S.18

LAUNCH DATE ION 21 1971 FLIGHT TIN( 96.00 ARRIVAL DATE SEP 15 1171

DISTANCE 2/S,477 EARTH TO NARI

LOL _66.99 VL 35.640 GAL 7.25 AZL 91.84 HCA 70.64 8XA 216.02 ECC .$1996 INC 1.9392 VI 29.303

LOP 339.12 VP 25.881 GAP 18.50 AZP 90.11 TAL 30.49 TAP 101.13 RCA 149.94 APO 285.21 V2 21.491

8P "3,70 ZAL 45.41 ZAP 165.68 ETS 195.|1 ZAE 196.15 ETE 359,85 ZAC 95.20 ETC 279.25 LVI -19,44

DLA -21.81 RAL 319.24 tad 6648.? VEL 12.430 PTH ?.55 VHP 8,302 DPA -18.06 RAP 330.21 [CC 1.5696

L-I TIME INJ LAT IHJ LONG INJ RT A$C [NJ AZNTH IMJ TIME PO CST TEN INJ 2 LAT INJ 2 LOH8

2?II.07 -16,01 75.98 184.03 134,82 13 15 52 1711.1 .18 59.79

2514.54 -lI.RI 65.70 189.90 125.86 14 26 !? 1514.5 4.$9 45.90

2229,15 -5.02 45.17 194.84 125,85 16 I 55 1225.1 8.92 2S.II

1842.$0 !.27 20.01 198.73 119,85 I? 57 48 842.3 13.51 359,13

1473,58 4.61 554.72 200.58 117.95 19 46 $ 473,4 15.99 533.15

1311.T8 1.27 341.35 198.73 119.83 20 51 54 319.0 13.51 120.50

1271.95 -5.02 554.09 194.94 123.53 20 45 26 2?I.g S.92 $14.51

HELIOCENTRIC CONZC

RL 152.04 LAL -.00

RP 206.72 LAP -1.74

RC 67._95 GL -10.49

PLANETOCENTRIC CONIC

C3 34.611 VHL 3.883

LNCH AZNTH LNCH TIME

90,00 12 30 3e

60.00 13 4l 22

?0.00 15 24 48

80.00 17 27 9

90.00 19 21 30

100.00 20 9 5A

110.00 20 24 14

DIFFERENT | AL C_RECTION9

TOE -.1492 TRA -.5591 TC3 ,2530 6AU .tOlD

ROE -,5783 RRA .1593 RC3 ,OlIT FAU ,04540

FOE ",193| PtA -.0189 rC$°!.tl20 OSP i3l

IDE ,5953 DRA .5810 |C3 .2335 FIP 152

HID-COUR$[ EXECUTION ACCURACY OADIT DETERMINATION ACCURACY

SGT 184,6 8DR 567,9 5G3 124,4 ST I1,7 AR _9,2 AS I.S

RRT -.O421 RRF .09|2 RTF -._,13 CRY .said CRI -.1174 CIl -.1117

lOB 102.6 R23 -.Dill R15 .3130 LIA 29.1 NlA S.l llA 1.5

IGI li?.l IG2 SIS,2 THA 171.02 ELl 29.0 EL! 5,3 ALF Is.el

LAUNCH DATE dUN El 1971 FLIGHT TINE 31.00 ARRIVAL OAT[ SEP I1 tSTt

• HELIOCENTRIC CONIC

RL 192.04 LAL -.DO

RP 206.75 LAP -I.TE

gC 16,501 GL -10.52

PLAHETOCENTRIC CONIC

C3 33.089 YHL 5,75|

LNCH AZNTH LNCH TIME

50,00 12 29 14

I0,00 13 45 21

70,00 15 24 37

60.00 J? 28 2?

90.00 19 24 41

100.00 20 11 19

110.00 20 24 4

DISTANCE 222.S04 EARTH TO HARI

LOL Ell,DO VL $5.502 6AL 7.19 AZL 91.81 NCA ?l,Jl IRA 212,16 [CC ,50DIE INC 1.8100 Vl 2t,SO$

LOP 340,81 VP aS.liT GAP 17.96 AZP 90,S6 TAL $t.02 TAP 102.95 RCA 144.89 APO 278.85 VE EI.487

GP -3,?9 ZAL 44,84 ZAP 164.67 (TS 194.20 ZAE 166,27 [T[ 358.8? ZAC 95.11 ETC E7g.E6 LVl -16,$1

OLA -ET.OE RAL 318,|3 RAD IMR,'V[ '. 12.$|9 PTH ?.29 VHP 6.007 DPA -!1.13 RAP 330,28 ECC 1.5441

L-I TIN[ INJ LAT [NJ LONG _'_NJ RT ARC |NJ AZNTH INJ TIME PO CST TIH INJ 2 LAT |NJ 2 LONG

2700.15 "17.64 75.24 182.88 135.06 13 14 14 1700.2 .16 51.15

640?.4? -10.95 62.55 158,?S 129.04 14 67 4 1497,5 5.14 44.8t

2205.82 -4.28 44.15 193.?0 125.92 16 1 23 1205,2 9,$4 24.57

1618.20 2.08 18.68 |97.65 |19.79 ]7 38 45 918,2 14.05 35?.?2

1443.12 5.58 353.02 199.57 !17.77 19 48 4g 443,1 16.50 331.31

1292.$7 2.05 $40.05 197.65 119.79 20 32 52 292,T 14.05 $19.09

1252.14 -4,26 333.07 153,70 123,92 20 44 56 252,6 1ol4 315,40

OABIT DETERMINATION ACCURACY

ST 11.7 SR 29,R S$ ?.4

CRT ,5360 CR9 -.$664 C$T -,RETI

LSA 30,2 NIA 9.G 19A 1,6

£L1 25,$ EL2 9.6 ALF ?l. Ot

DIFFERENT IAL CORRECTIONS

TOE -.1455 TRA -.5521 TC3 .2490 BAU .1103

RD[ -.$715 RRA .1555 RC$ .0121 FAU ,05106

FD( -.209? FRA -.0325 FC3-1,5551 DIP 65?

BO£ o5892 BRA .5735 SC3 ,2453 FSP 167

NID-COQR8[ EXECUTION ACCURACY

SGT 695.3 $GR $95,3 SG3 134.0

RRT *,052T RRF .0g86 RTF -,3599

SG8 915.3 R23 *.0295 R15 .3175

$01 697.9 SG2 552,$ THA 1?0,67
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JPL TM 33-1OO EARTH'MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN 9I 19?1

HELIO(ENT|IC C_ilC

RL 158.04 LAb -.00

RP 2Q8,79 LAP -1,TI

RC 89.1t! GL -10.58

PLANETOCENTRIC CONIC

C3 31.711 VHL 5.G31

LNCH AZMTH LHCH TIME

50.00 12 2T 49

80.00 13 44 28

TO.OD 15 24 21

80.00 17 29 41

$0.O0 lg 29 3

100.00 20 12 33

110.00 20 23 47

FLIGNT TIME 90,00

OlSTAIKE 8|t. Sll (AITH TO NAIl

LQL 888.99 VL lS.Sfi GAL 7.14 AlL 9|.TI HCA 7l.lY INk 109.IT ECC .$0098 INC 1.7815 Vl 19.10l

LOP 342.16 VP 2S,581 GAP 1T.48 AlP 90.il TAL SI.IS TAP tO4.T2 RCA 14l.$4 APO 173.10 v2 Ei.419

r# "3,9! ZAL 44.29 ZAP 163.43 £TS 193.42 ZAE 166.47 [T[ SIT,IS ZAC 95.01 (TC E?5.28 LVI -IS.B?

DLA -27.90 RAL $16.04 RAO 664T. T V(L |E.314 PTH ?.IS VHP T° 728 DPA -18.22 RAP S$0.33 ECC 1.5211

L-| TIME IMJ LAT INJ LONG INJ RT A$C INJ AZNTH lNJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2695.29 -16.52 74.56 181.78 IS5.28 13 12 34 1685.5 1.T$ Se.50

2481.46 -10.24 82.06 |87.64 129.19 14 25 48 1481.5 5.84 44.09

218?.69 -3.59 48.20 192.60 128.99 |6 0 48 1187.7 10,5! 23.59

1795.34 2.98 17,43 196.61 I19.TS 17 59 38 795.3 14.74 358.38

1413.68 8.51 551.35 198.91 117.58 19 S! ST 418.G 17.29 32D.$1

1269,82 2.86 SS8,80 196.61 IID.TS 20 SS 42 269,8 14.74 $17.T5

1234.51 -3.5g $32.12 192.60 123.99 20 44 2E 284,5 10.31 312.51

ARRIVAL |STE I(! |l IITI

DIFFERENTIAL CORRECTION8

TOE -.1388 TRA -.5450 TC3 .2640 BAit .|125

RDE -.56TQ RRA .1511 RC3 o0090 FAU .05379

FOE -.2263 FRA -.04TO FC3"1.4685 BSP 672

BDE .5936 BRA .$659 BCS .2648 FSP 188

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CONIC

RL 152.04 LAL -.00

RP 206.84 LAP "1.69

RC 71.130 GL -10.54

PLANETOCENTRIC CONIC

C3 50.462 VHL 5.519

LNCH AZHTH LNCH TIME

50.00 12 26 22

60.00 13 43 23

70.00 15 25 ST

80.00 17 30 45

go.oo 19 31 21

100.00 20 13 37

HID-COURSE EXECUTION ACCURACY

SOT 705.2 5GR 602.3 603 144.3

RRT ".0556 RRF .1061 RTF ".$624

SGB 927.4 R2S -.0335 R13 .3710

SGI 708.1 802 599.0 THA 170.33

PLIGHT TIN( 92.00

DISTANCE 230.234

LOL 268.99 VL SS.2§4 GAL 7.09 AZL 91.TS HCA T4.44 8MA 207.$8 ECC .29210

LOP $43.43 VP 28.362 GAP 16.98 AZP 90.47 TAL 52.07 TAP 106.81 RCA 146.79

GP -3.99 ZAL 43.76 ZAP I02.16 ET8 192.73 ZAE 166.74 ETE 356.71 ZAC 94.91

DLA -27.37 RAL 517.45 RAD 6647.2 VEL 12.264 PTH 7.21 VHP 7.456 DPA -18.31

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM

26TI.34 -15.85 75.92 180.72 135.47 13 10 53 1671.3

2466.48 -9.59 61.32 186.57 129.33 14 24 29 1466.5

2170.72 -2.95 42.32 191.54 124.04 16 0 9 1170.7

1773.78 3.58 16.24 195.60 119.66 18 D 19 778.8

t384.88 7.41 $49.72 197.69 117.37 19 54 28 384.9

1248.28 3.58 337.61 195.60 119.66 20 34 25 248.2

ORBIT DETERMINATION ACCURACY

ST 11.7 9R 29.0 SS T.9

CRT .5268 CR8 -.9651CST -.9824

LSA 30.7 NSA 9.T $8A |.T

EL! 29.T EL2 9.7 ALF T9.SO

ARRIVAL DATE 8£P 21 1971

EARTH TO MARS

|NC 1.7530 VI 29.305

APO 267.93 V2 26.47T

ETC 279.25 LVI -tl. If

RAP 330.36 ECC 1.5013

INJ 2 LAT INJ 2 LONG

2.43 5T.92

6.49 43.36

Io.g3 22.6T

|5.39 355.10

18.03 52T.73

15.$9 316.47

110.00 20 23 24 1217.54 -2.95 331.23 191.54 124.04 20 43 41

DIFFERENTIAL CCRRECTION9 MID-COURSE EXECUTION ACCURACY

TOE -.1252 TRA -.5302 TC3 .2903 BAU .1192 3GT 709.6 9GR 609.2 803 155,4

RDE -.5630 RRA .1470 RC3 .0051 FAU .05671 RRT -.0665 RRF .1142 RTF -,$850

FOE -.2436 FRA -.0631 FC3-1.6117 BSP 585 309 935.3 R23 -.0210 R13 .3946

BDE .5767 BRA .5502 BC3 .2908 FSP 199 SG| 714.0 802 604.3 THA 198.29

LAUNCH DATE JUN 21 1971 FLIGHT TI_E 94.00

HELIOCENTRIC CGNIC DISTANCE 233.941

RL 152.04 LAL -.DO LOL 268.99 VL SS.143 GAL T.O4 AZL 91.78 HCA 75.71 6NA 205.01 ECC .28421

RP 206.90 LAP -1.87 LOP 344,70 VP 25.210 GAP 16.50 AZP 90.43 TAL 32,58 TAP IDD.Eg RCA 146.74

RC 72.517 GL -10.54 GP -4.09 ZAL 43.24 ZAP 160.88 IT3 192.12 ZAE 167.0T ETE $55.50 ZAC 94.82

PLANETOCENTRIC CONIC

C3 29.327 VHL 5.415 DLA -2T.SS RAL 316.88 RAD 6646.7 VEL 12.21T PTH T.|7 VHP 7.199 DPA -18.42

LNCH AZHTH LNCH TIN( L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIRE PO CST TIN

50.00 12 24 54 2958.36 -15.22 73.34 179.71 135.64 13 g 12 1658.4

80.00 13 42 16 2452.56 -8.99 60.63 195.55 129.45 14 25 8 1452.6

70.00 15 23 28 2154.97 -2.55 41.49 190.53 124.08 15 59 23 !!55.0

50.00 17 31 40 1753.63 4.26 15.13 194.63 119.58 18 O 55 753.6

90.00 15 34 38 1357.09 6.Z8 348.14 196.81 117.14 lg 57 15 357.1

100.00 20 14 32 1229.10 4.29 336.50 194.63 119.58 20 35 O 228.1

217.5 10.93 $11.59

ORBIT DETERMINATION ACCURACY

ST 11.4 6R 29.3 85 8.4

CRT .4982 CR9 -.9636 CST -.6191

LGA 31,0 MSA g.T 9SA I.T

ELI 29.9 EL2 9.6 ALF 7T.SO

ARRIVAL DATE SEP 23 19TI

EARTH TO MARS

INC !.7250 Vl 29.503

APO 263.27 V2 26.4?0

(TC 279.25 LV| -16.06

RAP 330.3? ECC 1.4827

INJ 2 LAT INJ 2 LONG

5,08 57.38

7.10 42.69

11.51 21.92

15.98 553.9|

18.74 325.99

15.98 315.27

ItO.OO 20 22 54 1201.78 -2.35 350.4t 190.53 124.0| 20 42 39

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD[ -.1235 TRA -.5269 TC3 .SODS 8AU .1178 3GT TID.9 SGR 615.9 SG3 |67.|

ROE -.5590 RRA .1431RC3 .DOOS FAU .05980 RRT -.0985 RRF .1223 RTF -._,73 CRT

FOE -.2610 FRA -.DSOT FC3-1.7552 9SP 684 SG8 947.2 R23 -°0320 R13 .3884 LSA

ROE .5726 ERA .5460 BC3 .$003 FSP 21T 501 724.0 802 GIG.7 TflA |SS.4D ELI

LAUNCH DATE JUN 21 lgT| FLIGHT TIHE 96.00

HELIOCENTRIC CONIC DISTANCE 237.690

RL 152.04 LAL -.00 LOL 288.99 VL 33.040 GAL 6.99 AZL 91.70 HCA 79.97 SHA 202.87 EC C .27991

RP 20S.90 LAP -1.65 LOP 348.99 VP 23.069 GAP 16.04 AZP 99.36 TAL 33.08 TAP !10.05 RCA 146.89

RC TS.950 GL -10.59 GP -4.20 ZAL 42.T4 ZAF 139.58 ITS |gl.38 ZAE 167,4? ETE 354.1T ZAC 94.T2

PLANI[TOCENTRIC CONIC

C3 28.294 VHL 5.319 DLA -27.88 RAL SIS.S3 RAO 6646.3 VEL 12.1T5 PTH 7.14 VHP 9.958 DPA -18.54

LNCN AZNTH LHCH TIME L-! TIME INJ LAT INJ LONG INJ RT AGC INJ AZHTH INJ TIN( PO CBT TIM

SO.O0 12 2S E5 2t46.30 -14.69 ?E,79 IT8.75 IS5.80 IS T $1 1646.3

90.00 IS 41 9 2489.68 -8,48 90.00 164,5T 129,59 14 21 46 14SD,T

?0.00 IS 22 $2 2|40.$9 -l.Tg 40.73 189,$6 124.11 15 58 35 I140.4

80.00 IT 39 23 IT34.90 4.89 14.10 193.70 11g.49 18 | t8 T34.D

gO.O0 19 3T 58 1330.20 9.11 346.80 193.98 119.89 20 0 4 SSD.2

100.00 20 15 IS 1209.37 4,89 $35,49 193.70 |19,49 20 55 23 20g.4

110.00 20 22 lg 1187.21 "1.79 329,65 189.56 124.|1 20 42 6 187.2

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY

TOE -.1219 TRA -.5231 TCS .3104 BAU .11T4 3ST 798.7 8DR 62|.D SG3 179.5

RD( -.5554 RRA .1393 RC3 -.0041 FAU .06305 RRT -.OGT7 RRF .1311 RTF -.3706

FOE -.2809 FRA -.oggs FC3-l.g2g2 BSP 870 $GB 957.g R23 -.0422 RI3 .3832

BDE .5688 BRA .5413 BC3 .$104 FDP 237 $G1 732.9 $02 616.7 THA 168,49

201.5 |1,51 510.73

ORBIT DETERMINAT|ON ACCURACY

ST 11.S 5R 29.7 |S 8.8

.4RS9 CR8 -.9317 CIV ".5_99

51.1 NSA 9.9 85A 1,8

30.3 EL2 9,8 ALF 77.83

ARRIVAL OATS 6EP 25 1971

EARTH TO MAR8

INC 1.4974 Vl 29.303

APO 259.05 V2 28.49_

ETC 2T9.24 LVl -15.94

RAP 530.35 ECC 1.4657

INJ 2 LAT INJ 2 LONG

3.98 5S.8T

?.66 42.09

12.04 21.02

16.53 352.75

Ig.40 324.30

16.53 314.|5

12.04 309.94

ORS|T DETERNINATION ACCURACY

ST ll.9 GR 30.0 $8 9.3

CRT .4g4T CRS -.9599 CST -.6387

LSA 31.9 NDA 9.g 53A 1.1

ELI 30.6 EL2 g.g ALF 77.91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, /971)

LAUNCH OAT[ JUN 21 1971

HELIOCENTRIC C(_IIC

RL 132.04 LAL ".00 LOL 266.96 VL

RP 20?,04 LAP "|.64 LOP 347,23 VP

RC ?5.426 GL -10.50 GP "4,31 ZAL

PLANETOC[NTR]C CONIC

C3 27.352 VHL S.230

LHCH AZHTH LNCH TIME

50.00 12 2] 56

60.00 13 39 54

?0.00 15 22 1]

DO.DO 17 32 55

90.DD t9 4t 5

100.00 20 13 47

110.00 20 21 37

DIFFERENTIAL CORRECTIONS

TOE -.1196 TRA -.5189 TC3 .3200 BAU .11?1

ROE -.5520 RRA .1357 RC3 -.0097 FAU .06654

FDE -.3006 FRA -.1194 FC3"2.1060 BSP 691

BOE .5648 BRA .5364 BC3 .3201 FSP 256

LAUNCH DATE JUN 21 1971

NELI_ENTR|C CONIC

RL 152.04 LAL -.00

RP 207.12 LAP -].62

RC 76.944 GL -]0.47

PLANETOCENTRXC CONIC

C3 26.490 VHL 5.147

LNCH AZNTH LNCH TIN[

30.00 ]2 20 27

60.00 13 38 40

?O,OO 15 21 23

8D.OD 17 33 14

90,00 19 44 ]2

100.00 20 16 6

11D.00 20 20 49

FLIGHT TIM( 18.O0 ARRIVAL OAT( SEP t? 1671

DI|TAMC[ 241.901 EARTH TO NAR6

32,044 GAL 6,89 AZL 91.67 HCA ?6.24 RNA 200.63 [C¢ .270|6 INC 1,6701 vl 26.$03

111,$0 RCA 146.65 APO 25S.22

362.68 ZAC 94.$2 ETC 279.22

24.931 GAP 15.58 AZP 90.34 TAL 39.$G TAP

4|.21 ZAP 156,22 ET8 191.09 ZA[ 167.04 [TE

V2 26.494

LV! -1S.61

DLA "27.79 RAL 315.00 RAD 6646.0 VEL 12.137 PTH ?,11 VHP G,?l? DPk "18.66 RAP $30.31 (CC 1.4501

L'I TIME XNJ LAT IN] LONG IN] RT ARC IN] AZMTM INJ TIME PO CRT TIM IN] 2 LAT IN] 2 LONG

2633.13 -14.08 72.29 177.83 135.93 13 5 51 1635.1 4.24 56.40

2427.73 -7.92 59.42 193.64 129.65 14 20 22 1427.? 8.18 41.48

2126.97 -1.26 40.03 188.63 124.13 15 S? 37 1127.0 12.S2 20.26

1717.64 5.47 13.14 192.81 119.40 18 ! 33 717.6 17.03 351.74

1304.32 9.90 345.12 195,18 116.62 20 2 50 304.3 20.02 322.66

1192.11 5.47 334.51 192.81 119.40 20 35 39 192.1 17.03 313.11

1173.79 -1.28 328.95 188.63 ]24.13 20 41 11 173.8 12.52 309.20

MID-COURSE EXECUTION ACCURACY ORD1T D[T2RNINATION ACCURACY

6GT 736.3 $GR 627,7 603 192.9 ST 11.? 9R 30.3 96 9.8

RRT -.0695 RRF .1404 RTF -.364S CRT .4911 CR9 -.9579 CST -.645T

SGB 967.5 R23 -.0510 R13 .3789 LSA 32.4 MSA tO.O 66A 1.9

SG1 740.8 SG2 622,4 THA 168,28 ELI 30.9 EL2 10.0 ALF 79.09

FLIGHT TIME 100.00 ARRIVAL DATE 9[P 29 1971

DISTANCE 245.343 EARTH TO MARS

LOL 268,99 VL 32,856 GAL 6,91 AZL 91.64 HCA 79.50 8HA 199.17 [CC .26395 lNC ].6430 V] 29.303

LOP 348.49 VP 24.603 GAP IS.14 AZP 90.30 TAL 34.03 TAP 113.53 RCA 14G.GQ APO 251.79 V2 26.444

GP -4.43 ZAL 41.80 ZAP 156.86 ET$ 190.65 ZAE ]68.46 ETE 351.00 ZAC 94.52 ETC 2?9.20 LVI -19.67

DLA -27.89 RAL 315.28 RAD 6645.6 VEL ]2.102 PTH 7,08 VHP 6.492 DPA -18.82 RAP 330.25 ECC 1.4360

L-| TIME IN] LAT IN] LONG IN] RT ARC IN] AZMTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2624°62 -|3,56 71,83 176,96 136005 13 4 12 1824.9 4.76 Is,g?

2416.77 -7.44 38.89 182.?5 129.72 14 16 56 1416.8 6.65 40.94

2114.70 -.61 39.39 167.74 124.15 15 56 39 1114.? 12.97 16.61

1701.89 5.99 12.27 191.94 119.30 18 1 36 701.9 ]?.48 350.79

]21'9.55 10.65 343.69 194.43 116.35 20 S 31 279.6 20.60 321.0T

1176.36 5.99 333.63 191.94 ]19,30 20 35 42 176.4 17,40 312.16

1161.52 -.91 328.31 187.74 124.15 20 40 11 16].5 12.97 306.S3

DIFFERENTIAL CORRECTIONS

TDE -.1175 TRA -.5147 TC3 .3282 BAU .1164

ROE -.5486 RRA .]32] RCS -.0161 FAU .070|9

FDE -.3210 FRA -.]407 FC3-2.2936 6SP ?07

DOE .5612 BRA .5314 BE3 .3286 FSP 281

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 742.7 SGR 633.4 363 206.9 ST 11.? 6R 30.6 SS 10.3

RRT -.07|3 RRF .1503 RTF -.3577 CRT .4682 CR8 0.9558 CST -.6526

608 976.1 R23 -.0602 R]3 .3742 LSA 32.0 NSA 10.2 6SA 2.0

SGI ?47.4 302 627.? THA 167.98 ELl 31.2 EL2 ]0.0 ALF 76.18

LAUNCH DATE JUN 21 1971 FLIGHT TIME 102.00 ARRIVAL DATE OCT 1 1971

NELIOCENTRIC CONIC

RL 132.04 LAL -.DO LOL 268.99 VL

RP ZOT,21 LAP -1.60 LOP 349.76 VP

RC 78.502 GL -]D.43 GP -4.55 ZAL

PLANETOCENTRIC CONIC

C3 23.70] VHL 5.0?0

LNCH AZHTH LNCH TIME

90.00 12 18 58

60.00 13 37 23

70.00 19 20 29

80.00 ]7 33 19

90.00 ]9 47 8

100.00 20 16 11

110,00 20 19 56

DIFFERENT IAL CORRECTIONS

TOE -.1194 TRA -.5107 TC3 .3352 GAU ,1133

ROE -.3458 RRA .1206 RC$ -.0232 FAU .07406

FOE -.3422 FRA -.1631 FC3-E.4646 |SP 713

6DE .5579 6RA .526e BC3 .3360 FSP 305

DIGTANCE 249.22] EARTH TO MARS

32.773 GAL 6.8? AZL 91.62 HCA 80.77 6NA 197.57 ECC .29820 INC 1.6162 Vl 29.303

24.682 GAP 14.71 AZP 90,26 TAL 34.47 TAP 115.24 RCA 146.56 APO 246.59 V2 26.433

4]°35 ZAP ]55.46 ET3 ]90,25 ZAE 169.05 ETE 349.0? ZAC 94.42 ETC 279.17 LYE -15.53

DLA -2T.97 RAL 314.80 RAD 4645.3 VEL 12.069 PTH 7.05 VMP 6.277 DPA -18.99 RAP 330.16 ECC 1.4230

L-I TIN( IN] LAT |NJ LONG IN] RT ASC IN] AZNTH IN] TIME PO CST TIM IN] 2 LAT IN] 2 LONG

2613.35 -13.11 71.41 176.13 136.16 13 2 33 1615.3 3.24 93.97

2406.?4 -7.00 58.40 181.90 129.79 14 17 30 1406.7 9.09 40.45

2103.54 °.36 38.6] 186.99 124.15 15 55 33 1103.5 13.37 18.99

1607.68 6,47 11.40 191.12 !19.21 16 I 27 687.7 17.89 349.93

1256.1] 11.36 342.33 193.71 116.07 20 8 4 256.1 21.14 319.56

1162.15 6.47 332.84 191.12 119.21 20 35 33 162.1 17.80 311.29

1150.36 *.39 327.73 ]86.89 124.15 20 39 6 150.4 13.37 307.91

MID-COURSE EXECUTION ACCURACY ORBIT O(TERM|NATION ACCURACY

6GT 748.1 3r,_ 638.9 903 221.8 6T 11.6 8R 30.9 98 10.9

RRT -.0734 RRF ,1607 RTF -,_02 CRT .4850 CRJ -,959Y CiV -,lily

6G5 663.? R23 ".06R3 RI3 .3690 LIA 33.2 MIA 10.3 6|A 2.0

601 753.2 SG2 632.0 THA 167.57 ELI 31.3 EL2 10.1 ALF 78.32

LAUNCH OATE JUN 21 1971 FLIGHT TIME 104.00 ARRIVAL DATE OCT 3 19Yt

HELICJCENTRI¢ CONIC

RL 192.04 LAL -.00 LOL 266.69 VL

RP 207.31 LAP -I.S7 LOP 351.02 VP

RC 80.096 GL -10.36 GP -4.68 ZAL

PLANETOCENTRIC CONIC

C3 24.9?6 VML 4,998

LNCN AZNTN LNCN 7|ME

SO.DO 12 17 30

60.00 13 36 6

?O.O0 15 19 31

6O.OO 17 33 9

90.00 19 49 49

100.00 20 16 1

110.00 20 18 37

DIFFERENTIAL CORRECTIONS

TOE -.1136 TRA -.5071TC3 .3369 BAU .]]40

ROE -.9429 RRA .]252 RC3 -.0311 FAU .07614

FOE -.3640 FRA -.1678 FC3-2.7086 83P 715

BDE .554? BRA .5223 BC3 .3414 FDP 331

DISTANCE 253.131 EARTH TO MAR6

32,69? GAL 6.83 AZL 91.59 HCA 82.03 6MA 196.11 ECC .25289 INC 1,5896 Vl 26.303

24.568 GAP 14.29 AZP 90.22 TAL 34.90 TAP 116.63 RCA 146.52 kPO 245.71 V2 26.422

40.95 lAP 154.04 ET3 189.87 ZA_ 169.68 ETE 346.8] ZAC 94.32 ETC 276.14 L¥1 -19.37

OLA -26.05 RAL 314.33 RAD 6645.0 VEL 12.039 PTH ?.01 VMP 6.072 DPA -19.16 RAP 330.09 ECC 1.4110

L-I TIME IN] LAT IN] LONG |NJ RT A$C IN] AZHTH IN] TIME PO CBT TIN [NJ 2 LAT IN] 2 LONG

2606,66 -12.69 71.03 175.34 136.25 13 0 S? 1606.7 S.67 35.21

239?.60 -6.60 57.g6 18].09 129.85 14 16 3 1397,6 9.48 40.00

2093.48 .00 38.29 186.08 124,]5 15 54 24 1093.5 13,73 18.44

1673.03 6,89 10.7T Ig0.32 119.12 18 1 4 675.0 16.23 349.13

1234.29 12.0] 341.05 lg3.02 113.80 20 10 24 234,3 21.62 310.15

]149.50 6.R9 332.14 190.32 119.12 20 35 11 14g.5 18.23 310.52

]]40.30 .00 327.20 166,06 J24.15 20 37 57 ]40.3 ]3.73 307.35

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT ?52.5 5GR 644.1 $63 23T,6 ST 11,9 9R 31.2 16 11,3

RRT -,0751RRF .1717 RTF -.3405 CRT .4836 CRS -.g514 CET -.6699

SG8 990.5 R23 -,0798 R13 .3620 LSA 33.6 NSA 10.4 S6A 2.t

661 758.0 SG2 637.6 THA 167.16 ELI 31.8 EL2 10.2 ALF ?8.39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 2I 197!

MELIOEEMTRIC C_NIC

RL 158,04 LAL -.DO

RP 207.42 LAP -1.§5

RC 81.730 St. -10.83

PLANETO¢ENTRIC CONIC

C3 24.308 VHL 4.930

LNCH AZNTH LNCH TINS

30.00 12 18 4

60.00 33 34 4?

70.00 15 19 27

SO.GO 17 32 45

90.00 19 52 6

100.00 20 15 3?

110.00 20 17 53

FLISHT TIN[ |06.00 ARRIVAL DATE OCT l 18Yl

OlITANC[ ||7.07! [ARTM TO RARI

L_. III.Ri VL 51.lll G&L 6,lO AZL RI.S8 NCA 8S,ll NA lll. Tl [CC .14781 IMC I,11)2 VI ID. lOi

LOP 352.88 VP 84,4S1 GAP 11.89 AZP 90.18 T_ Sl. SO TAP 118.19 RCA |48°49 APO 24S.Dl V2 21.409

6P -4.91 ZAL 40.96 ZkP 152.59 ITS 199.53 ZA[ 170,$$ ST[ 344,15 ZAC 94.22 [TC 879,10 LV! -19,19

DLA -28.10 RAL $15,90 RAD 1644,T VEL 12.012 PTH ?.00 VHP 5,iT$ DPA -1R.35 RAP 529.80 (CC l,iO01

L-! TIME INJ LAT |NJ LONG |NJ RT ASC 1NJ AZMTH INJ TIM( PO CIT TIM INJ 2 LAT INJ 2 LONG

2598.75 -12,30 70,88 174,60 138.33 12 59 22 1598.7 8.07 14.87

2389.33 -S,24 57,56 180.53 128.90 14 14 38 1389.5 9,84 39.S0

2084.49 .35 57.81 185.30 124.15 15 53 !1 1084.5 14.05 17.94

1663.97 7.25 10.16 169.55 |19.04 18 0 29 $84.0 18,54 348.47

1214.55 12.59 339.90 192.35 115.53 20 12 20 214.8 22.05 318.85

1138.44 ?.25 331,52 189.55 119.04 20 34 35 138.4 18.54 309.84

1131.30 .55 326.73 185.30 124.15 20 36 44 131.3 14.05 306,85

DIFFERENTIAL CORRECTION8

TOE -.1128 TRA -.5039 TC3 .3424 BAU .1120

ROE -.5402 RRA .1218 RC3 -.0398 FAU .08246

FOE -.3868 FRA -.2184 FC3-2.g366 BSP 714

B0[ .5519 BRA .5164 BC3 .3447 FSP 358

LAUNCH DATE JUN 21 1971

MIO-C_JR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 756,2 8GR 649.2 803 254.3 ST 11.9 SR 31.S SS !1.8

RRT -.0764 RRF .1836 RTF -.3289 CRT .4837 CR9 ".9493 CST ".6735

8GB 998.6 R23 -.0918 RI3 .3535 LSA 34.0 M8A 19,5 88A 2.2

SG1 762,0 802 642.3 THA 168.74 ELI 32.1 EL2 10.3 ALF 78.41

FLIGHT TIME 108,00 ARRIVAL DATE OCT ? 1971

HELIOCENTRIC CONIC

RL 152,04 LAL -.00

RP 207.54 LAP -1.53

RC 83.399 GL -10.26

PLANETC_ENTRIC CONIC

C3 23.692 VHL 4.897

LNCH AZMTH LNCH TIME

SO.DO 12 14 38

60.00 13 33 28

70.00 15 17 18

80.00 I7 32 3

90.00 19 53 45

lOD.O0 20 14 57

110.00 20 16 44

DISTANCE 261.058 EARTH TO MARS

LOL 268,99 VL 32,561GAL 6,76 AZL 91.54 HCA 84,55 8MA 193,57 [CC .24344 |NC 1.5369 Vl 29.303

LOP 353.64 VP 24,358 GAP 13.48 AZP 90.15 TAL 35.69 TAP 120.23 flCA 146.45 APO 240.89 V2 26.395

GP -4.94 ZAL 40,20 ZAP 151.11 ETS 189.20 ZAE 171.11 ETE 340.88 ZAC 94,12 ETC 279.06 LV! -13.01

DLA -28.14 RAL 313,49 RAG 6644.4 VEL |1,R88 PTH 6,98 VHP 5.687 DPA -19.58 RAP 329,73 [CC 1.3199

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TZN[ PO C8T TIM INJ 2 LAT INJ E LONG

2591.55 -11.94 70,37 173.90 156,41 12 57 50 1591.6 6,43 94.3?

2381.88 -5.92 5?,20 179.61 129.94 14 13 10 1361.9 10.16 39.23

2076.52 .65 37,40 184,57 124.15 15 51 54 1076.5 14,33 17.49

1654.48 7.56 9.63 188.82 118.97 17 59 40 654.5 18.80 347.89

1197.60 13.09 338.90 191,69 115.29 20 13 42 197.6 22.40 315,74

1128,93 7,56 330.99 188,82 118.97 20 33 48 129.0 18,80 309.26

1123.33 .65 $26.32 184,57 124,15 20 35 28 123.5 14.33 308.41

DIFFERENTIAL CCRR[CTION_

TOE -.1121 TRA -.3013 TC3 .3419 BAU .1094

RD£ ".5376 RRA .1185 RC3 -.0494 FAU .08695

FDE -.4099 FRA -.2402 FC3"3.1784 BSP 708

80£ .5492 8RA .5151 BC3 .3455 FSP 387

LAUNCH OAT[ JUN 21 1971

HID-C(X/R8£ EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 759.0 SGR 654,1 SG3 272.0 ST 12.0 32 31.7 89 12,3

RRT -.0773 RRF .1959 RTF -,3145 CRT .4849 CR8 -.9470 CST -.6817

$08 1001.9 R2S -,105| R13 ,5425 L8A 34.4 MSA 10.8 99A 2.2

801 755.1 3G2 646.9 THA 186.32 EL! 32,5 [L2 10.3 ALF 78.39

FLIGHT TI_E I|O.DD ARRIVAL DATE OCT 9 1971

HELIOCENTRIC COLIC DISTANCE 265.029 EARTH TO MARS

RL 152.04 LAL -.DO LOL 268.99 VL 32.500 GAL 6.73 AZL 91,51 HCA 85,81 8HA 192,48 ECC .23924 INC 1,S109 VI 29.303

RP 207.66 LAP -1.51 LOP 354.80 VP 24.282 GAP 13.09 ASP 90.11 TAL 36.04 TAP I81.85 RCA 146.42 APO 836,51 V2 26.361

RC 85.104 GL -10.18 GP -5.09 ZAL 39.9S ZAP 149.60 [TS 188.90 ZA[ 171.87 ST[ 536.88 ZAC 94,03 [TC 279.01 LVI -14,62

PLANETOCENTRIC CONIC

C3 23.122 VML 4,609 OLA -28.16 RAL 315,11 SAD 6644.2 VEL 11.963 PTH 6.96 VHP 5,508 DPA "19.76 RAP 329,53 [CC 1.3905

LNCH AZMTM LNCH TIN[ L-Z TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CIT TIM |NJ 2 LAT INJ 2 LONG

30o00 12 13 15 2585.06 -|1.62 70.09 173.24 136.47 12 56 20 1585,1 6,75 94.29

80.00 13 32 8 2375.23 -5.03 58.87 178,93 129.97 14 II 45 1375.2 |0,45 38.90

70.00 15 16 5 2069.54 .92 37.03 183,87 124,14 15 50 34 1089.5 14,58 IT.10

10.00 IY 31 !0 1646,35 7.83 9.16 |88.11 118.91 17 56 37 846.6 19.0| 347.40

90.00 19 54 29 1184.33 13.47 338.11 191.04 115.10 20 14 13 184,3 22.67 314,86

lO0.OO 20 14 2 1121,02 7.03 330.55 188.11 !18.91 20 32 43 121.0 19,01 309.77

116.4 14.58 309.02

ORilT DETERMINATION ACCURACY

IT 12.1 SR 32.0 66 lI.I

CRT ,4881 CRI -.9449 ClT -.190i

L$A 34.5 NSA I0.7 IIA 2.3

ELI 32.6 EL2 10.4 ALF 78.29

110.00 20 15 31 1119.35 .92 325,95 183.87 124,14 20 34 8

DIFFERENTIAL CCRRECTION8 flED-COURSE EXECUTION ACCURACY

T0( -.1122 TRA -,4992 TC3 .3367 BAU .1083 3GT 791.0 I;R 855.9 3G3 290,S

ROE -,5351RRA ,1154 RC3 -,0395 FAU ,gRIT2 RRT -,0771RRF .Iogo RTF -._177

FOE -.4340 FRA -,2983 FC3-3.4343 |3P 699 305 1006,8 223 -.1207 RI3 .3300

80[ .5497 8RA .5124 8C3 .3439 FSP 418 861 ?67.4 SG2 631.5 THA 185.96

LAUNCH DATE dUN 21 1971 FLIGNT TIME 112.00

HELIOCENTRIC CONIC DISTANCE 269,041

RL 132,04 LAL -.DO LQA. 2S9,89 VL 32.444 6AL 6,69 AZL 91.46 HCA 67,06 SMA 191.45 [CO .23539

RP 207.80 LAP -1,48 LOP 358.08 VP 24.170 GAP 12,72 AZP 90.08 TAL 38,37 TAP 123,43 RCA 146.39

RC 85,843 GL -10.12 GP -5,23 2AL S9.SS ZAP 148,05 ETS 189,60 ZAE 172.$4 [TE $31,78 ZAC $3.$3

PLANETOCENTRIC CONIC

C3 22.994 VML 4,753 DLA -28,t? RAL 512,71 RAD 6644.0 V[L 11.941PTH 6,94 VHP 5,337 DPA -90,01

LNCH AZMTN LNCH TIME L-I TIN[ INJ LAT INJ LONG |NJ RT ASC INJ AZMTH INJ TIME PO CST TIN

50.00 IE 11 34 23?9,91 -11,35 sg.83 172,62 136,53 12 54 53 1579.2

60,00 13 30 48 93U,32 -3.ST 56.59 178,28 130.00 14 10 t8 136R.3

?0,00 19 14 48 2083,51 1,15 38.72 183,20 124.t4 15 49 11 1083.3

80,00 1? 30 0 1840.15 8,04 8,82 187.43 118.85 17 5? 20 840.2

90.00 19 54 1 1175.66 15,72 33?.60 190.37 114,g7 20 13 36 175,7

100.00 20 12 $2 1114.82 8,04 330,19 187,43 118,85 20 31 27 114.6

110.Q0 20 14 14 1110,33 1,15 325.64 183.20 124,14 20 32 44 110.3

DIFFERENTIAL CCRRECTION8 M|D-COUR$E EXECUTICN ACCURACY

TDE -,1130 TRA -,4g79 TC3 ,3319 BAU ,1025 SGT 762.7 SGR 663.5 $03 310,1

RDE -,5328 RRA .1122 RC3 -.0711FAU ,09671 RRT -,0758 RRF ,2226 RTF -.2774

FOE -.4579 FRA -.29?6 FC3-3,?059 BSP 68? $G5 1010,9 R23 -.1388 RI3 ,3139

50( .5445 BRA .5104 BCS .3394 F8P 451 $GI 789,0 802 856.2 THA 165.76

ARRIVAL DATE OCY II |ITl

EARTH TO NAR8

|NC 1,4848 Vl 2R.303

APO 938.52 V2 28.365

ETC 276o93 LVI -14.61

RAP 329.30 ECC 1.3719

INJ 2 LAT INJ 8 LONG

/?,04 $4.04

10,70 38.91

14.?9 19.76

19.19 347.00

22,65 314.29

lg.19 308.37

14,?9 305,86

ORBIT DETERMINATION ACCURACY

8T 12,3 9R 32,2 38 13.3

CRT .4955 CR8 -.9427 CST -,7018

L8A 35,2 M$A 10.8 99A 2.3

ELI 32.8 EL2 10.5 ALF 78.t0
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE _UN tt ttYt PLIGHT TIN( t14.90 ARRIVAL 9ATE OCT !| ElF!

HELIOCENTRIC C_llC DISTANCE 873,014

RL 132.04 LAL -.0O LOt. 888,88 VL 3E,393 GAL I,Ii AZL 91.41 HCA

RP 807.94 LAP -!.46 LOP 357.3| VP E4,093 GAP |l,3§ AZP 99,04 TAL 31,97 TAP 114.99 RCA 148.37

MC 88.818 GL -10.04 6P -5.38 ZAL 39.2? ZAP 146.41 [13 184.33 ZA[ 173.99 EYE 325.21 ZAC 93.t3

PLANET_ENTRIC CONIC

C8 22,102 VHL 4.701 DLA -28.27 RAL 322,43 RAG Qtkl3,3 VEL |I,929 PTH 9,93 VMP |.|73 9PA "E0,29

EARTH TO MAR8

33,31 SNA 199,S4 ECC *R3173 INC 1.4580 Vt 88.303

APO 234,10 V2 88,348

EYe 874.88 LVI -14,38

LNCH AZMTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CGT TIN

SO.DO 12 10 35 2574.00 -11.O7 89.80 172.04 |38,37 12 S3 28 |574,0

80.OO 13 28 29 2364,24 -5,J4 56,34 177,68 130,03 14 8 33 I384,1

TO.OO 13 13 27 2058139 1.34 36.45 182.58 124,|3 15 47 45 1058.4

80.00 17 28 33 1835.23 8.20 8.55 188.78 118.81 17 55 51 635.2

90.00 19 52 13 11TI,96 13,83 337,38 189.89 114,92 20 !1 45 172.0

100,00 20 11 27 110g,71 8,20 329,92 186,78 118,81 20 29 37 109,7

110.00 20 12 53 1105,21 1.34 325.57 182.58 124.13 20 51 18 105.2

RAP 389,03 ECC 1,3838

INJ 2 bAT INJ 2 LONG

7,39 53,62

19,92 30,35

14,97 18,48

19,32 346,70

22,92 514.04

19,32 308.07

14,9? 305,39

DIFFERENTIAL CORRECTIONS

TOE -.1142 TRA -,4970 TC3 ,3219 BAU .0982

_DE -.5302 RRA .1092 RC3 -.0834 FAU .10192

FOE -,4821 FRA ",3281 PC3-3,9922 BGP 868

8DE .5423 BRA .5089 8C3 ,3325 PSP 483

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CONIC

RL 152.04 LAL -.DO LOL 268.99 VL 32.345 GAL

MID-COURSE EXECUTION ACCURACY

SGT 763.6 8GR G68.1 863 330.6

HRT -.0733 RRF ,2370 RTF -.2541

366 1014,6 R23 -,1592 R13 ,2952

$G1 769.9 362 860.9 THA 165.63

PLIGHT TIN£ 118.00

DI3TANCE 277.123

6,62 AZL 91,43 HCA 89,57 8NA

ORBIT DETERMINATION ACCURACY

8T 12.4 8R 32.4 86 13.T

CNT .4999 CR8 -.94D8 C87 -.7124

LSA 35.6 HSA 10,9 8SA 2.4

ELI 33.0 [12 10.8 ALF 77.87

ARRIVAL DATE OCT 13 1971

RP 208,08 LAP -/.43 LOP 358.56 VP 24,000 GAP 12,00 AZP 90,01 TAL 30.95 TAP

RC 90.421 GL -g.93 GP -5.53 ZAL 39.01 ZAP 144.87 ET8 188.06 ZAE 174.08 ETE

PLANETOCENTRIC C(_lIC

¢3 21.644 VHL 4.632 OLA -28.15 RAL 312.14 RAD 6643.6 VEL 11.901 PTM 6.91 VHP 5.018 DPA "20.53

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTM INJ TIME PO C8T TIN

50.00 12 9 19 2569,37 -10.85 69.40 171.30 136.62 12 32 8 1569.4

60.00 13 28 10 2359.64 -4.94 56.12 177.11 130.03 14 T 29 1359.6

70.00 15 12 2 2054.14 1.50 36.23 181.99 124.12 15 46 17 1054.1

80,00 17 26 57 1631.74 8.31 8.35 186.16 118.78 17 54 8 631.7

90.00 19 4g 14 1172.84 13.80 337.43 188.99 114.93 20 8 47 172.8

100.00 20 g 49 1106.21 8.31 329.T2 186.16 118.78 20 28 15 106.2

110.00 20 1| 29 1100,96 1.50 323.I3 181.99 124.12 20 29 50 ID].D

EARTH TO MARS

188,?0 [CC ,22846 INC 1.4331 Vl 29.303

128,81 RCA 148,38 APO 233.04 V2 28,332

316,T5 ZAC 93,73 ETC 278,82 LVl -14,15

RAP 328.74 £CC 1.3582

INJ 2 LAT INJ 2 LONG

7,53 53.63

11.12 38.13

15.12 16,24

19,41 346.46

22,90 314.10

19.41 307.83

13.12 305,15

DIFFERENTIAL CORRECTION8 MXD-COURSE EXECUTION ACCURACY

TOE -.1162 TRA -,4968 TC3 ,3079 9AU .D934 $GT ?64,3 8DR 672,T 863 332,1

ROE -.5277 RRA .1062 RC3 -,0965 PAU .10T36 RRT -.0694 RRF .2519 RTF ".2269

FDE -.5075 FRA -,3396 PC3-4,2943 8SP 649 3GB 1018.1 R23 ".1887 R13 .2723

00E .5404 BRA .5080 8C3 .3228 FSP 522 861 T70.1 8G2 665.9 THA 165.77

ORBIT DETERMINATION ACCURACY

8T 12,8 8R 32,6 88 14,2

CRT .3083 CR8 -.9383 CST -.7245

LEA 36,0 NSA 11.1 83A 2,4

ELI 33.3 EL2 lD.T ALP 77.55

LAUNCH DATE JUN 21 1971 FLIGHT TIME 118.00 ARRIVAL DATE OCT 17 1871

HELIOCENTRIC CONIC

RL 152.O4 LAL -.D0

RP 208.24 LAP -1.41

RC 92.239 GL -9.85

PLANETOCENTRIC CONIC

C3 21,218 VHL 4,806

LNCH AZMTH LNCH TIN[

5D.DD 12 8 5

60.00 13 28 51

70.00 13 t0 35

80.00 17 25 3

90.00 19 4S 20

100.00 20 ? 57

!!0.00 20 IO 2

81FFCRENTI AL CCItRECTION8

TD£ -.JJa7 7RA -.4974 7C3 .2998 BAU .0879

ROE ".5253 RRA .1033 Re3 ",1101 FAU ,11298

POE -.5330 FRA -,3916 FC3-4,8103 33P 428

8D£ ,5388 8RA ,5081 De3 ,3100 FIP 560

DISTANCE 281,182

LO(. 288,99 VL 32,302 GAL 6,59 AZL 91,41 HCA 90,62 8NA

LOP 3$9.81 VP 23.921 GAP !1.85 AZP 89.98 TAL 37.19 YAP

GP -5,69 ZAL 38,78 ZkP 143,24 ETS 187,79 ZAE 174.65 ETE

EARTH TO MAR8

188.94 ECC ,22540 INC 1.4074 Vl 29.303

128,01RCA 146.33 APO 231.52 V2 28.313

305.74 ZAC 93.63 ETC 2?8.74 LVi -13.91

DLA -28.12 RAL 311.88 RAD 6643.4 VEL !1.883 PTH

L-I TIN( INJ LAT

2563,31 -10,64

2355,78 -4.78

2050.73 1,64

1829,59 8.38

1177,28 13.67

1104.08 8.38

1097,54 1,64

6.89 VHP 4.8T0 DPA -20.81 RAP 328,41 ECC 1.3492

INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

69,22 171,00 138,65 12 SO 51 1585,3 7.74 53.45

35,94 178,59 130,06 14 6 T 1355.8 !1,26 37.93

36.05 181.43 124.12 15 44 48 1050.7 15.24 16,04

8,24 185,37 118,78 17 S2 12 829,6 19,47 346.36

337.69 188,30 115.00 20 4 58 177.3 22,82 314.39

329,80 185.57 118.78 20 26 21 104.1 19,47 307.71

324.97 181,43 124,12 20 28 IG 97.5 13,24 304.69

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 703.0 SGR 877,2 SG3 374.4 81 12,G St 32.7 88 14.8

RRT -,0634 RRF ,2878 RTF ",_S$ CRT ,S181 Cfl6 -,6889 C8! -,7869

$88 1021.6 R23 -,COGS R13 .2442 LGA 36,$ ASk 11.2 86A 2,5

861 770.2 362 871.2 THA 188,28 ELI 33.5 EL2 10,8 ALP 77,1S

LAUNCH DATE JUM El 1971 FLIGHT TIME 120,00 ARRIVAL DATE OCT ti 1971

NELIOCENTRIC CONIC

RL 112,04 LAL -,09

RP 808.41 LAP -1,3|

RC 94.128 GL "8.TS

PLANETOCENTRIC CONIC

¢3 20.814 YML 4.582

LNCM AZMTH LHCH TIME

50,00 12 8 53

80.00 13 28 34

?0.00 15 8 6

80.00 17 23 3

90.00 19 40 52

100,00 20 3 34

110.00 20 8 32

DIFFERENTIAL CORRECTION3

TD[ -,1220 TRA -,4989 TC3 ,2668 9AU ,082|

ROE -.5229 RRA ,1004 RC3 -,1258 PAU .11880

FOE -,5586 PRA -.424T FC3-4,9415 83P 602

BOE ,3369 DRA ,5089 8C3 ,2948 PSP 800

DISTANCE 281,|TS EARTH TO MAR8

LOL 288,DD VL 32.241 GAL 8.35 AZL RI.33 NCA 88,07 IHA IRE,E4 [CC .8285_ INC 1,3818 ¥! 28.303

LOP 1,98 VP 23,845 GAP 11,32 AZP 88,85 TAL 37,41 TAP 12R,48 RCA 146,34 APO E)0,14 V2 28,294

GP o$.88 ZAL 13.58 ZAP 141.57 ET8 187,54 ZAE 175.00 ETE 882,05 ZAC 93.33 [TC 2?8.88 LVl -13.88

9LA "28.0? RAL 311.85 RAO 8843.2 V[L |1,88T PTH

L'I TIME INJ LAT

2561,T? -10,47

2382,$3 -4,83

2048,10 1,74

1828,T! 8.41

1184.21 13.47

1103,18 8.41

10g4,92 1.?4

E.88 VHP 4,728 DPA -21,10 RAP 388.05 [CC t,3485

IHJ LONG INJ RT AGC INJ AZNTH INJ TIME PO C3T TIH INJ 2 LAY IMJ 2 LONG

89,07 IT0.$4 138,68 12 49 3T 1561,8 7,91 53,30

58.Y8 1T6,06 130.08 14 4 4T 1382,5 11.42 3?,77

35,92 180.81 124.12 15 43 14 1048,1 15.33 13.gO

8.18 185.00 118.TS 17 50 11 828,T 1g.49 348.28

338,11 18T.62 115.10 20 0 36 184.2 22.88 314.83

329.53 185,00 118.T5 20 24 17 103.2 19.49 30?.66

324.83 180.gl 124,11 20 26 47 g4.g 15,33 304.81

NID-COUREE EXECUTION ACCURACY ORBIT DETERNINAT|ON ACCURACY

8GT 766.1 SGR 681.T 563 3gT.? 8T 13,1 8R 32.g $S 15.t

RRT *.0551 RRF ,2839 RTP ".1591 CRT .5294 CRS -.g348 CST -.T500

$GB 1025,5 R23 -,239? R13 .2093 LEA 36.? NSA 11,3 88A 2.6

861 ?70,3 862 G?T,O THA 16T,39 ELI 33.? EL2 10,9 ALF 76.67
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- JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 21 |gT|

HELIOCENTRIC CCIIIC

RL 152.04 LAL ",00

RP E08.58 LAP "|.$5

RC 96.02? GL -9o66

PLANETOCENTRIC CONIC

C3 20.435 VHL 4.521

LNCH AZMTH LNCH TIRE

SO.GO 12 S 47

60.00 13 24 t7

70.00 15 T 33

60.00 IT 20 49

90.00 19 36 4

100.00 20 3 41

110.00 20 T 0

FLIINT TIME t82.00 ARRIVAL DAT2 OCT 81 lift

DIITANC[ 222.1Tl [AITH TO MAll

L_ 268.09 VL |2o21| GAL 6,82 AZL 81.$2 MCA 0|.32 IMA tit.it [CO ,2Ills IMC t.Sllt VI tl.lOl

LOP 2.31 VP iS,T?3 GAP I0.99 AZP 89.92 TAt. $?.60 TAP 180.91 RCA 148,34 APO 12l.lT V2 26.274

GP -6.02 ZAL 38.40 ZAP 139.87 [T8 187.28 ZAE 175,05 iT( 278.51 ZAC 93.44 ETC 278.97 LVI -18.31

OLA -28.01 RAL 511.44 RAO IM3.O ¥[L 11.861 PTH 1.87 VHP 4.595 DPA -21.41 RAP $2?.45 [CC 1.$3S4

L-| TIME IMJ LAT |NJ LONG |NJ RT ASC INJ AZMTH |HI TIN[ PO C|T TIM |NJ 2 LAT INJ 2 LONG

2558.73 "10.32 68.94 170.11 136.71 12 48 25 ISIS.? 8.05 IS.IT

2349.89 -4,52 SS.8S 176.63 130.09 14 3 27 1349.9 11.53 37.64

2046.20 1.81 35.82 180.41 124.11 15 41 39 1046.2 15.40 15.T8

1628.97 8.40 8.20 184.48 118.76 IT 4? 58 428.0 19.49 346.31

1192.76 13.23 368.61 186.96 115.Z3 19 $5 $7 192.8 22,50 315,42

1103,45 8.40 SIS.S6 184.45 118.76 20 22 4 103.4 19.49 30?.18

1093.02 1,81 324,73 180.4! 124.11 20 25 13 93.0 15.40 304.?1

DIFFERENTIAL CCRRECTION8

TOE -.1154 TRA -.4904 TC$ .2606 DAU .0812

ROE -.521_ RRA .0968 RCS -.1461 FAU .12SS!

FOE -.5979 FRA -.4730 FCS-S.31?D BSP 471

ODE .5538 6RA .4998 IC3 .2972 FDP $2T

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 756.6 8GR 887,3 8G3 424,6 ST 12.8 8R 33.1 88 16,8

RRT -.0809 RRF .3046 RTF -.1462 CRT .5161 CND -.9329 Clt -.T4SS

8GB 1022.1 R23 ".IS02 RI3 ,2157 LIA 37,1MIA |I.S 8SA 2,1

8G1 ?$2.6 SO2 680.8 THA 183.84 ELI 33.8 ELI 10.8 ALF TT.$?

LAUNCH DATE JUN it 1971 FLIGHT TIME 124.00 ARRIVAL OAT[ OCT 2$ 19TI

HELIOCENTRIC CC_IC

RL 152.04 LAL -.O0

RP ZO8.T6 LAP -1.33

RC 97.955 GL -9.54

PLANETOCENTRIC CONIC

C5 20.081 VHL 4.481

LNCH AZNTH LNCH TIRE

50.00 12 4 42

60.00 13 2S 3

?O.OO 15 6 0

80.00 17 18 26

90.O0 19 51 4

tOO.DO 20 1 18

110.OO 20 5 26

DISTANCE 293.482 EARTH TO MARS

LOL 268.99 VL 32.191 GAL 6.48 AZL 91.$3 HCA 94.56 SHA 18T.04 [CC .21753 INC I.SSOt Vi 29.$03

LOP 3.56 VP 26,705 GAP 10.67 AZP 89.89 TAL $7,75 TAP IS2,31 RCA 146.35 APO 227.72 V2 26.254

GP -6.18 ZAL 38.25 ZAP 138.14 ST8 187.04 ZAE 174,T3 ETE 261,14 ZAC 96,34 ETC 278.4T LVI o13.10

DLA -2T.94 RAL 311.27 RAD 6642.9 VEL 11.836 PTH 6.85 VHP 4,468 OPA -21.74 RAP 327.22 ECC 1.3305

L-] TIME INJ LAT INJ LONG iNJ RT ADC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2556,18 -10.19 68.83 169.72 136.76 12 47 18 1556,2 8.19 55.06

2347.79 -4,4S $5.$5 175.21 130.10 14 2 10 1347.8 11.62 3T.54

2045.04 1,85 35.76 179.96 124.11 16 40 5 1045.0 15,44 15.72

1630.39 8.36 8.28 183.94 ItS.T? 17 46 36 650°4 19.45 346.40

1202.67 12.94 $39.20 186.36 115.$7 19 51 6 202.7 22.30 516.07

1104,06 8.36 329.64 183.94 118.77 20 19 43 104.9 19.45 307.76

1091.86 1.85 $24.67 179.96 124.11 20 23 $8 91.9 15.44 304.84

DIFFERENTIAL CCRRECTIONS

TD[ -.1242 TRA -.4975 TC3 .2200 BAU ,OTSO

ROE -.5185 RRA .0948 RC5 -,1596 FAU .13152

FDE -.6185 FRA -.5018 FCS-S.6?O0 BDP 488

BDE .5330 BRA .5063 6C5 .Z718 FDP 678

LAUNCH DATE JUN 21 19T1

MID-COURSE EXECUTION ACCURACY

SOT 763.2 SGR 691.6 863 448.?

RRT -.0402 RRF .3206 RTF -.0692

868 1029.9 R2S -.2970 R13 .1429

$G1 765.9 862 688.6 THA 168.91

FLIGHT TIME 126.00

HELIOCENTRIC CCN|C DISTANCE 297.803

RL I52.04 LAL -.00 LOL 268.99 VL 32.160 GAL 6.45 AZL 91.30 HCA 95.80 SMA

RP 208.94 LAP -1.50 LOP 4.80 VP 13.659 GAP 10.36 AZP 89.87 TAL 37.88 TAP

RC 99.910 GL -5.42 GP -6.36 ZAL 38.13 ZAP 156.38 ET5 186.79 ZAE IT4.07 ETE

PLANETOCENTRIC CONIC

C5 19.745 VML 4,445 DLA -27.86 RAL SI1.12 RAO 6G42.7 VEL II.822 PTH 6.64 VHP

LNCH AZMTH LNCN TIRE L-I TIRE INJ LAT INJ LONG INJ RT ASC iNJ AZMTH INJ TIRE

50.00 12 3 41 2554.08 -10.09 $8.74 169,38 166.75 12 46 15

80.00 13 21 49 2548.22 -4,38 55.48 174.82 130.10 14 0 55

70.00 15 4 24 2044.55 1.87 35.73 179.53 124.11 IS 38 29

80.00 17 15 56 1632,81 8,20 8.41 183.46 118.79 17 43 8

50.00 19 25 55 1213.$8 12.63 369.03 185.?S 115.52 19 46 12

100.00 19 58 47 IIOT,2S S.28 329.78 185.46 t18.79 20 |7 14

110,00 20 5 51 1091.3T 1.87 324.65 I79.53 124.11 20 22 2

DIFFERENTIAL CORRECTIONS RIO-COURSE EXECUTION ACCURACY

TOE -.1522 TRA -.5038 TC3 .1774 BAU .0682 SGT 170.5 8_q SSS.I 563 474.0

ROE -.5155 RRA .0919 RC3 ".17?1 FAU ,13?TS RRT ".0186 RRF .3375 RTF ",_J20

FOE -.8394 FRA -.5322 FC3-S°0400 85P 452 $68 1038.4 R23 ".3333 RI3 00594

8DE .5321 ERA ,5121 8C3 .250? FSP 725 SGI ??l.I 3G2 695.4 THA 174.82

LAUNCH OAT[ JUN 21 1971 FLIGHT TIME 128.00

MELIOCENTRIC CONIC DISTANCE SOI.?3S

RL 152.04 LAL -.00 LOL 268.89 VL 32.163 GAL 6.41 AZL 91,18 HCA 97.04 IUA

RP 209.14 LAP -I.2T L_ 8.04 VP 23.576 SAP 10.06 AZP $9,64 TAL 37.98 TAP

RC 101,892 GL -S.SO GP -6.$3 ZAL 38,04 ZAP 134.59 ETS 106.54 ZAE 173,13 ETE

PLANETOCENTRIC CONIC

C8 19.425 VHL 4.407 DLA -27.76 RAL 311.O1RAD 8642.6 VEL ||.006 PTH 6.86 VHP 4.233 DPA -22,43 RAP 328.2?

LNCH A2MTH LNCM TIME L'I TIME IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO ClT TIN INJ 2 LAT

50.00 12 ! 43 2351.40 -10.01 68.66 159.04 136.76 12 45 15 ISSI.4 8.38

SO,DO 13 20 3T 2345.15 "4,31 55.43 174.47 130.11 13 59 4S 1345.2 11.74

TO.O0 15 2 48 2044.$9 1.87 35.74 179,14 124.11 15 36 52 1044.7 15.45

80.00 17 13 18 1666,14 8.17 8.60 183.00 118.82 I? 40 34 866,1 19.29

90.00 19 20 $3 1124,66 12,29 340.49 185.16 115.67 19 41 18 224.7 21.83

100,00 19 56 9 1110.61 6.17 329.9? 183.00 118.82 20 14 40 |10,6 19.29

110.OO 20 2 14 IO91,$1 1.87 324.65 179.14 124.1| 20 20 26 91,5 15.45

DIFFERENTIAL CORRECTIONS N]D-COURS[ EXECUTION ACCURACY

TOE -.1398 TRA -.5098 TCS ,IS13 BAU ,0612 SGT ?T9.3 8GR 700,T SG3 499.9

RDE -.5126 RRA ,0894 RE3 ",1956 FAU .14415 RRT .0050 RRF .3§5| RTF ,0256

FDE -.9605 FRA -.5631 FC3-6.4236 DSP 488 6GB 1048.0 R23 .3543 R13 .0340

BDE .5313 BRA .5176 BCS ,2386 FDP 774 SGI ??9,4 8G2 T00,6 THA 1,54

ORDIT DETERNINATIUN ACCURACY

ST IS.4 SR 33.2 88 16,1

CRT .5413 CR8 -.9311 CST -,?6TT

LSA S?.4 MSA 11.S SSA 2.$

EL| 34.1 EL2 11.0 ALF T$.21

ARRIVAL OAT[ OCT 25 1871

EARTH TO NARS

|86.52 ECC .21550 INC 1.3043 Vl 29.305

153.69 RCA 146.36 APO 226.68 V2 25.252

247,?T ZAC 93.24 ETC 278,37 LVl -12.81

4,S4T OPA -22.08 RAP 326.76 ECC 1.3249

PO CST TIM INJ 2 LAT INJ 2 LONG

1554.1 8.30 S2.DT

1348.2 11.69 57.48

|044.5 15.45 15.70

$32.8 15,58 348.55

213,4 22,0? 316,78

107.3 19.38 307.gl

gl,4 |5,45 304.61

ORBIT OCTESNINATION ACCURACY

ST 13.8 SR 33,5 58 18.4

CRT ,5628 CSi -,8212 CIT -,/181

LSA 3?,8 NSA I1,? SSA 2,8

ELI 34,3 EL2 |1.2 ALF ?S.14

ARRIVAL OAT( OCT 27 1871

EARTH TO NARS

188,06 [CC ,21325 INC 1.2T84 Vl 25,508

136.02 RCA 146.38 APO 225.72 V2 26.208

23?.08 ZAC 93,16 [TC 2T8.28 LVl -12.50

ECC 1,3157

INJ 2 LONG

52.80

5?.40

15.T0

345.?5

517.52

308.12

504.82

ORO]T DETERN]NATIUN ACCURACY

ST 14,4 SR 35.4 SS 16.6

CRT .$8|? CRS -.92?5 CST -.8035

LSA 58.1 N5A 11.9 SSA E.?

EL1 34,6 EL2 11.4 ALF 74.10
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, /971) :

LAUNCH DATE JUH 21 tSTt

HELIOCENTRIC CCNIE

ML 152.04 LAL ".DO

RP 209.34 LAP "t.24

RC 105.900 GL -S.18

PLANETOCENTRIC CONIC

C3 19,122 VNL 4.3T3

LNCN AZHTH LNCM TIME

30.GO 12 l 47

60.00 13 19 27

TO.DO 15 11D

80.00 17 10 34

90.00 19 15 59

• 100.00 19 $3 26

110.00 20 D 39

FLiSNT TIM( 130,DO ARRIVAL DATE OCT 29 1971

DISTANCE 301,177 EARTH TO MAR1

LQS. E$8.99 VL 3E.IDT GAL 6.3? AZL il,2S HCk 98,88 INA 18§,13 ECC *11133 IiC l,llE4 VI 29.808

LOP 7.21 VP |3,31D GAP 9,7? AZP 89.82 TAL 38.03 TAP 136,SS RCA 14t,40 APO 224,18 VE El, Ill

GP -6.71 2AL 37,97 ZAP |32.78 ST8 144.29 ZA[ 171.98 [T[ 820.85 ZAC 93.05 ETC 270.14 LVi "11.18

DLA -27,$3 RAL 3|0.91 RAD 6142.4 VEL 11.796 PTH 6,8_ VHP 4.12| DPA "22, ?i RAP 395. ?S

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO C8T TIN INJ _ LAT

2351,13 "9,94 18.9] 188.73 136,77 12 44 19 1551,I B,44

2344.56 -4.98 53.40 174.14 130,11 13 58 32 1344.6 I|.76

2045.44 1.84 35.78 178.77 124.11 15 35 |9 1045.4 15.42

1640.32 8.03 8,83 182.57 118.85 17 37 55 640.3 19.19

1236.37 11.95 341.17 114.63 113.62 10 30 26 236.4 21.57

1114.79 6.D3 330.29 182.57 118,85 20 12 1 114.1 13.18

1092.25 1.84 324.63 178.77 124.11 20 13 49 92.3 15.42

[CC 1,1147

INJ E LONG

52,83

$7.37

15.73

347.01

318.28

30R.31

304.89

DIFFERENTIAL CCRRECTION6

TOE -.1471 TRA -.5159 TCS .0811 BAU .0358

ROE -.S099 RRA .0870 RC3 -.2152 FAU .ISD?O

FOE -.6819 FRA °.5946 FC$-6.8223 BSP 499

BOE .5304 BRA .5232 BC3 .2299 FSP 824

HID-COURSE EXEEUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 790.2 SGR 705.5 8G3 526.8 8T IS.0 9R $3.4 II 18.9

RRT .0307 RRF .3734 RTF .0872 CRT .5987 CR8 0.9257 CST -.8180

8GD 1059.4 R23 .3581 R19 .1301 LSA 58.4 NSA 12.1 98A 2.7

8GI 791.7 802 703.9 THA 7.59 ELI $4.8 EL2 11.5 ALF 73.06

LAUNCH DATE JUN 21 1971 FLIGHT TINE 132.00 ARRIVAL DATE OCT 31 1971

HELIOCENTRIC CONIC

RL 152.04 LAL -.00

RP 209.53 LAP -1.21

RC 105.933 GL -9.05

PLANETOCENTRZC CONIC

C3 18.833 VHL 4.340

LNCH AZNTH LNCH TIME

50.00 12 0 55

60.00 13 18 18

70.00 14 59 32

80.00 17 7 47

90.00 19 10 50

100.00 19 50 39

110.00 19 58 58

DIFFERENT IAL CORRECTION8

TOE -.1548 TRA -.5224 TC3 .0260 BAU ,0597

ROE -.5063 RRA .0847 RC3 -.2357 FAU .15739

FDE -.7010 FRA -.6255 FC3-7.233| BSP 491

609 .5297 ERA .5292 9C3 .2371 FSP 874

DISTANCE 310.027 EARTH TO MAR8

LOL 268.99 VL 32,084 GAL 6.33 AZL 91.23 HCA 99.32 8HA 183.25 ECC .20957 INC 1.2263 Vl 29,303

LOP 8.51VP 23.458 GAP 9.49 AZP 89.80 TAL 38.09 TAP 137.61RCA 146.43 APO 224.07 V2 28.182

GP -8.90 ZAL 37,92 ZkP 130.93 [TS 196.04 ZAE 170.67 [T[ 222.53 ZAC 92,96 ETC 279.01 LVI -11.99

DLA -27.93 RAL 310.88 RAD 0642.3 VEL 11.784 PTH 6.81 VHP 4.024 OPA -25.16 RAP $25.19 [CC 1.3099

L-! TIME INJ LAT INJ LONG INJ RT ASC IMJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2550.25 -9.90 68.57 168.49 136.76 12 43 26 1550.2 0.49 52.61

2344.42 -4.28 55.39 173.85 130.11 13 57 23 1344.4 t1.77 37.3T

2046.76 1.79 35.84 178,43 124,11 15 33 38 1046.8 15.38 15.82

1645.26 7.87 9.11 182.17 118.90 17 35 12 645.3 19.05 347.$2

1248,41 11.59 341.88 184.13 115.98 19 31 39 248.4 21.31 $19.08

1119.73 7.87 330.46 189.17 !18.90 20 9 18 119.7 18.05 308.69

1093.57 !.79 324.76 178,45 124.11 20 17 12 93.6 15.38 304.?4

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 804.4 8DR ?lO.6 8G$ 534.3 iT 15.5 8R 33.5 88 17.2

RRT .0594 RRF .3922 RTF .1494 CRT ,6152 CR8 o.9242 C|T -.851?

908 1075.4 RE3 .3477 R13 .2212 LSA 38.? NSA 12.3 88A 2.?

801 809.2 802 705.2 THA 12.78 ELI 3S.D EL2 11,7 ALF 72.05

LAUNCH DATE JUN 21 1971 FLIGHT TIM( 134.00 ARRIVAL DATE NOV 2 197_

HELIOCENTRIC CONIC

RL I52.04 LAL -.00

RP 209.79 LAP -l.|l

RC 107.R90 GL -8.91

PLANETOCENTMIC CONIC

C3 18.557 VHL 4.308

LNCH AZMTH LNCH TINS

30.00 12 0 I

60.00 13 17 11

TO.DO 14 57 53

10.00 17 4 59

90.00 19 5 55

100.00 I9 47 4T

llD.OO 19 57 19

DIFFERENT IAL COIRECTIONS

TDE -.1921 TRA -.5292 TC3 -.0545 8AU .0644

ROE -.5054 RRA ,0825 RC$ -.2572 FAU .1_411

FOE -.7237 FRA -.4574 FC$-7.SSl5 RSR 511

DOE .3290 8RA ,SSSI 9C3 ,2393 FlP 925

DIITANC£ 314,198 EARTH TO MARS

LOL 269.99 VL 82.064 GAL 6.29 AZL 91.20 HCA 100.75 8HA t84.91 [CC .20799 INC 1.2001 Vl 29.50_

LOP 9.75 VP 23.402 GAP 9.21 AZP 89.78 TAL 38.11 TAP IS8.86 RCA 146.46 APO 223.36 V2 26.1_7

GP -7.08 ZAL 37.90 ZAP 129.08 ETI 185.78 ZkE 169.24 ST[ 217.82 ZAC 92.86 ETC 2?7.89 LVI -11.50

DLA -27.40 RAL 310.83 RAO 61642.2 VEL !1.772 PTH 8.80 VHP 3,928 DPA -23.55 RAP 324.61 ECC 1.3054

L-I TIN( |NJ LAT INJ LONG INJ RT ASC INJ AZMTH IMJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

2549.74 -9.87 88.55 188.29 131.78 12 49 3t 1549.7 1.51 52.79

2344.7! -4.21 55.41 175.58 130.15 13 58 18 1344.7 11.75 37.56

2048.12 1.72 35.94 178.12 124.12 19 $2 1 1048.6 15.31 15.93

1910.90 7.88 9.42 181.79 I1t.94 IT 32 26 850.9 18.89 547.47

12D0.71 11.22 342.59 183.86 116.15 19 28 SE 260.7 21.05 319.6_

|195.37 ?.tO $30.79 181.79 118.94 20 I 33 125.4 18.99 309.04

1095044 1.72 524.88 178.12 124.12 20 15 34 95.4 15.31 304.84

MID*COURI[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 822.4 3GR 715.1 IS3 552.4 ST 16.1 SR _3.S |l 17.4

RRT .0911RRF ,4113 RTF ._,38 CRT .1501 CRI ".9221 ClV ".8446

SGR I0t0.3 RE$ .3201 Rl3 .3037 LIA $5.0 MSA 12.4 IIA 2.1

IGI 032.0 3GZ 704.7 TMA IS.e2 ELI 35.2 EL2 II.I ALF 70.92

ARRIVAL DATE NOV 4 |l?l

DIITAMCE 311.35I EARTH TO MARl

32,048 6AL 4.25 AZL 91.I7 HCA IDI.�l 8MR 114,11 [¢C ,|0843 INC l,lTi/ Vl ll.)Oi

13,348 GAP 4,98 AZ@ 89.74 TAL 38.10 TAP 140,04 RE4 149.49 APO 229,79 Vl 28. Ili

3?.gO ZAP 127.17 ITS 185.52 ZAE II?,T_ [T[ 213,73 ZA¢ 12.78 [TC 277.?4 LVI -|1.15

LAUNCH DATE JUN tl 1971 FLIGHT TIME 139.00

HELIOCENTRIC CONIC

RL 152.04 LAL ",00 LOL ill,99 VL

RP 209,99 LAP "1.15 LOP 10,91 VP

RC 110.071 GL -8,?1 64s oT.ET ZAL

PLANETOC[NTRIC CONIC

¢3 IR.292 VHL 4,17T

LNCH AZHTH LNCH TIME

50.00 It 59 20

90.00 19 19 6

?0.00 14 59 13

90.00 1? 2 2

90.00 19 1 5

100.00 19 44 $3

110.00 19 SS 40

DIFFERENT I AL CORR[CTZONS

TD[ -.1708 TRA -.556? TCS -.1010 8AU .D?2T

ROE -.5001RRA .0801RC3 -.2795 FAU .17098

FDE -.7429 FRA -.6871 FC3-8.0921 DSP s4g

BO£ .5284 BRA .$427 BC3 .2972 FSP 976

OLA -RT.29 RAL 310,13 RAD 8M2.1 VEL 11.?11 PTH 8.79 VHP S.858 DPA -25.94 RAP 323.99 [CC 1.5010

L-i TINS INJ LAT INJ LONG INJ RT A$C [NJ AZNTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

2549.S1 -g.87 88.$4 168.06 136.79 12 41 50 1549.6 8.52 52.78

2345.42 -4.32 $5,44 173.36 130.11 13 $5 11 1345.4 11.T2 3?.42

2011.00 1.03 36.0? 177.84 124.12 15 30 24 1051,0 15.23 18.08

1857.17 ?,48 9.?8 181.44 111.99 17 29 39 65?,2 18.72 348.05

1273.22 10.85 343.$2 183.23 116.28 19 22 19 2?3.2 20.T5 320.ST

1181.35 ?.48 331.14 1tl.44 118.99 20 3 45 151.8 16.72 309.42

1097.82 1.03 324,98 177.94 124.12 20 13 57 97.8 15.25 304.9R

NID-COURSE EXECUTION ACCURACY CRSlT DETERMINATION ACCURACY

8ST 845.0 SGR 721.5 $G5 610.8 8T 18.? 8R 33.5 88 17.6

RRT .1252 RRF ,4307 RTF ,27t5 CRT .6459 CR$ -.9211 CST -.8564

8GB !111.1 R23 .30?9 R13 ,3767 LSA 39.3 NSA 12.6 88A 2.8

801 960.5 802 702.9 THA 19.14 ELI $5.5 EL2 12.0 ALF 69.77
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: JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM BATE JUN 21 1671 FLIGHT TIME SJI.DO ARRIVAL BATE NOV I IRTI

HELIOCENTRIC CONIC DIITANC[ 3|i.||i

RL 152.04 LAL -.00 LOt. tl8.iB VL 38.081 6AL i.ll AZL BI.li MCA 103.81 IRA

tP 210.92 LAP -I.ll LC4 e lt,El VP 13.1il GAP I.Bt AZP IR,?4 TAL 38.01 TAP

RC 119,177 GL -0.63 6P -?.46 ZAL 37.93 ZAP ||5.26 AT3 liS.2B ZAE ]66.12 ETA

PLANETOCENTR|C CONIC

C3 18.038 VHL 4.247 DLA "2?.|0 RAL 310.15 lAB R442.O V[L |1.750 PTH R.TI YHP 3,?S4 BPA "24.34 RAP 323.3$ ECC 1.2889

LNCH AZHTH LNCH TIN( L'| TIME INJ LAT INJ LONG INJ RT A$C IMJ AZNTH INJ TIN[ PO CRT TIM INJ 2 LAT INJ 2 LONG

5O.OO 11 58 37 2549.?? -9.87 68.55 167.89 136.78 12 4| 7 |549.8 8.51 52.79

60.09 13 15 2 2346.52 -4.3? §5.49 173.14 130.10 |3 S4 9 |346.5 |1,68 37,47

TO.DO 14 34 34 2053.67 1.52 3R.22 177.59 124.12 IS 28 47 1053.9 |5.13 1R.22

80.00 18 59 6 1664.03 7.23 IO.|6 181.12 119.04 l? 26 50 664.0 16.54 348.48

gO.GO 18 56 21 1285.91 |0.46 344.05 182.63 ]16.42 ]9 17 47 285.9 20.46 321.48

100.00 19 41 38 1138.50 ?.28 331.53 181.|2 119.04 20 O 56 138.5 18.54 lOg. S]

110.00 19 54 O 1100.69 1.$2 325.13 177.59 124.12 20 |2 21 100.7 15.23 305.14

DIFFERENT IAL CORRECTION8 NID-C(_JRBE EXECUTION ACCURACY ORBIT D(TERNINATION ACCURACY

TOE -.1795 TRA -,5448 TC3 ".1?37 BAU .064| 8GT 873.0 8GR 727.1 663 639.1 8T 17.3 8R 33.5 88 !?,8

RDE ",4965 RRA .0781 RC3 -.3025 FAU .17773 RRT .1614 RRF .4499 RTF .3422 CRT ,6602 CRI ",9197 C8T -.8672

FDE -.7594 FRA -.7136 FC3"8.830| ASP GOB IG8 |156.2 R23 .2669 R13 ,4413 LSA 39.6 NSA t2.7 88A 2.8

BOB .528Q ERA .5504 BC3 .3488 FSP 1028 86] 694.8 662 700.1 THA 20.63 EL| 35.7 EL2 12.2 ALF M.S4

EARTH TO MAR1

114.14 ECC ,2BlOi IHC 1*SAT2 Vl li.lOl

14|.27 RCA t41.54 APO 222.15 V2 21.081

210.59 IAC 92.6? [YC 277.60 LYI -10.78

LAUNCH DATE JUN 21 19?1 FLIGHT TIME 140.00 ARRIVAL DATE NOV 8 1971

HELIOCENTRIC CONIC

RL 152.04 LAL -.DO

RP 210.45 LAP -1,09

RC 114.307 GL -8.49

PLANETOCENTRIC CONIC

C3 17.793 VHL 4.218

LNCH AZNTH LNCH TINS

50.00 11 57 57

60.00 13 14 O

70.00 14 52 54

80.00 16 56 8

90.00 18 51 42

lOO.O0 19 39 O

110.00 19 52 20

DIFFERENTIAL CORRECTION6

TOE -.1886 TRA -.5538 TC3 -.2528 BAU .0982

RDE -.4929 RRA .0760 RC3 -.3263 FAU .|8446

FD[ -.7753 FRA -,7408 FC3-8.9753 BSP 664

BDE .5277 BRA .8988 Be3 .4129 FBP lOlO

DISTANCE 326.702 EARTH TO MARS

LOL 268.99 VL 32.015 GAL 6.17 AZL 91.12 HCA 104.43 6MA |84.11ECC .20381 [NC 1.1203 Vl 29.30l

LOP 13.43 VP 23.246 GAP 8.43 AZP 89.72 TAL 37.99 TAP 142.42 RCA 146.58 APO 221.63 V2 28.088

CAD -?.65 ZAL 37.99 ZAP 123.33 ET8 184.99 ZAE 164.45 ETE 207.99 ZA¢ 92.57 [TC 277.45 LVI -10.41

DLA -26.94 RAL 310.89 lAD 664|.8 VEL 11.740 PTH 6.77 VHP 3.675 OPA -24.75 RAP 322.68 ECC 1.2921

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2550.29 -9,90 68.57 167.75 136.78 12 40 27 1550,3 8.49 52.81

2348.01 -4.44 55.56 172.96 130.10 13 53 6 1348.0 11.61 37.55

2057.21 1.39 36.39 177.36 124.13 15 27 It 1057.2 15.01 18.41

1671.42 ?.DO 10.57 180.82 119.10 17 24 O 671.4 18.33 348.93

1298.76 10.07 344.80 182.46 116.57 19 13 21 298,8 20.16 322.30

1145.89 7.OO 331.94 180.82 119,10 19 58 6 145.9 18.33 310.30

1104.03 1.39 325.31 177.36 124.13 20 10 44 104.0 15.01 305.33

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 907,D 9DR 733.1 363 667.7 ST 18.0 9R 33.5 $8 17.9

RRT .1994 RRF .4693 RTF .4047 CRT .6742 CRI -.9162 CST -.8776

$GB 1166.2 R23 .2670 R13 .4998 LIA 39.9 MSA 12.9 66A 2.9

861 935.3 962 696.6 THA 2|.45 ELI 36.0 EL2 12.4 ALF 87.24

LAUNCH DATE JUN 21 1971 FLZGHT TIME 142.00 ARRIVAL DATE NOV I0 1971

HELIOCENTRIC CONIC DISTANCE 330.886 EARTH TO MARl

RL 152.04 LAL -.DO LOt. 266.99 VL 32.003 GAL 6.13 AZL 91.08 HCA 105,66 IMA 183.90 EC¢ .20265 INC 1.0933 Vl 29.303

RP 210.70 LAP -1.05 LOP 14.68 VP 23.197 GAP 8.18 AZP 89.70 TAL 37.90 TAP 143.56 RCA 148.63 APO 221.17 V2 28.030

RC 116.489 GL -8.33 GP -7.84 ZAL 36.06 ZAP 121.39 ETI 184,72 ZAE 162.73 ETE 205.82 ZAC 92,48 ETC 277.29 LVi -10.05

PLANETOCENTRIC CONIC

C3 /7.558 VHL 4,190 OLA -28.76 RAL 5|0.96 RAG 6641,7 VEL 11,730 PTH 6.76 VHP 3.601 DPA -25.16 RAP $21,91 ECC 1.2886

LNCH AZNTH LNCH TIME L'I TIME |NJ LAT INJ LONG INJ RT k$C INJ AZMTH INJ TIN[ PO CAT TIN INJ 2 LAT IkJ 2 LONG

50.00 11 57 20 2551.12 -9.94 18.61 167.63 136.77 12 39 51 1551.1 0.44 92.89

80.00 13 12 59 2349.08 "4.52 55.65 172.00 150.01 13 52 9 1349.9 11.53 57.64

70.DO 14 51 14 2081.00 1.24 36.59 177.1t 124.13 tS 25 35 1061.0 14.18 t6.62

SO,OD 18 53 10 1879.30 6.74 11.01 180.55 ]19,15 17 21 |O 679,3 18,11 349.41

90.OO 18 47 g t311.75 9.68 345,54 !12.12 !16.70 19 9 1 311.7 19.85 523.13

iOO.OO 19 38 2 1i53,78 8,74 332.30 IO0,S5 119,15 19 55 16 153.8 18.11 310.78

110.00 19 50 40 1197.82 1.24 325.51 |??,16 124.13 20 9 8 197.8 14.80 305.54

DIFF[RENTIAL CCNRECTIONI MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD£ -.1980 TRA -.5830 TC5 -.5380 BAD .1143 8GT 14?.O 3GR 739.1 $63 191.O IT 18.7 1R 3].5 ll tl.O

ROE -.4858 RRA .0742 IC3 -.3507 FAU .11110 RRT .2377 RRF .40t5 RTF ._35 CRT .6871CNI -.9117 ClY -.lall

FOE -.7878 FRA -.?634 FC3-9,4232 BBP 773 6GB 1201,3 R23 ,2493 RI3 .5519 LIA 40.2 MIA 13.0 llk 2.0

BOB .5275 ERA .5670 BC3 .40?1FSP |131 SGt 981.5 IG2 682,$ THA 21.75 ELI 38.2 EL2 12.6 ALF 15.oS

LAUNCH DATE JUN 21 lgTt FLIGHT TINS 144.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CONIC OIITANCE 335.075 EARTH TO MARS

RL 152.04 LAL -.DO LOL 268.99 VL 31,99R GAL 6,08 AZL 91.07 HCA 10R.88 lMA |83,72 2¢C .20158 INC 1.0661 Vl 21.303

mP 210.61 LAP -I.02 LOP 15.8T VP 23.150 GAP 7.94 AZP 69,69 TAL 37,79 TAP I44.ER RCA 146.19 APO 220.76 V2 28.D01

RC 118.637 ¢,L -8.18 GP -8.03 ZAL 38.1R ZAP 119.42 ET3 184.44 ZAE 1GO.DR ETE 203.18 ZAC 92.3A [TC 277.13 LYE -9.A3

PLANETOC2NTNIC CONIC

C3 17.329 VHL 4.163 BLA -26.88 RAL 311.D3 NAB 8641.$ VEL 11.72D PTH 6.75 VHP 3.332 DPA -25.58 RAP 321.27 ECC 1.2852

LNCH AZNTM LNCH TIME L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIH[ PO CIT TIN INJ 2 LAT INJ 2 LONG

50.D0 I1 56 44 2352.26 -|D.DD 68.61 |67.53 136.76 12 39 |6 1552.3 8.39 52.9D

80.00 13 11 sg 2352.10 -4.RI $5.76 172.67 130.08 13 11 12 1352.1 11.44 3?.75

?0.00 24 49 33 2066.22 1.08 36.81 176.97 124.14 15 23 59 1065.2 14.73 18.86

80.00 16 50 12 1687.62 6.47 11.47 180.30 11g.21 17 18 1g 68?.6 17.88 548.92

80.00 18 42 41 1324.83 9.2? 346.30 181.61 !16.84 19 4 48 324.8 19.55 323.96

100.00 19 33 3 1162.09 6.47 332.84 180.30 119.21 19 52 26 162,1 17.88 311.29

110.D0 19 49 0 1112.04 1.08 326.73 176.97 |24.14 20 7 32 !12.0 14.73 305.TS

OIFFERENTIAL CCRRECTION8 MID-COURRE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,1994 TRA -.5845 TC3 -.4098 BAU .12g5 8GT 972.8 SGR 748.7 SG3 731,D 6T 18,g 8R 35.5 6A 18.8

RDE -.486? RRA .0708 RC3 -.3800 FAU .19g24 RRT ,2710 RRF .5136 RTF ,514g CRT .6908 CR8 -.9169 CRT -.8908

FOE -.8332 FRA -.8194 Fc3-g.9536 BRP 943 $GB 1227_6 R23 .2316 R13 .6020 LEA 40.7 NIA 13.1 89A 2.9

BOB .5259 BRA ,$689 BC3 .5589 FRP 1144 8GI 1014,? $62 691.0 THA 22.83 ELI 36.4 EL2 12.8 ALF 65.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) :

LAUNCM DATE JUN 21 1975

HELIOCEETiI¢ CONIC

RL 152,04 LAL ",00

IP 211,20 LAP -,98

RC 120.936 GL -8.01

PLANETOCENTRIC CO_lC

C5 IT.107 VHL 4,158

LNCH A2HTH LNCH TIME

50,00 !1 36 12

80,00 13 11 2

.70,00 14 4? 54

80.00 16 47 13

90.00 18 38 19

100.00 19 30 S

110.00 19 4? 20

LOL 888.09 VL

LOP 17.09 VP 85.104 GAP ?,?t ASP 89.88 TAL ST,e4 TAP 149,74 RCA 146o?$ APO 220.40 V2 ES.9?t

GP -6,82 ZAL 38,86 ZAP 117,4S (T8 104,$S ZA[ ISS.$6 [T[ 808,36 ZAC 08,89 [TC 871,97 LVl -9,24

DLA "28,38 RAL 311.10 RAD 6141.5 V[L 11.711 PTH 6.74 VHP 3.469 DPA -25.99 RAP 320,S4 [CC 1,8015

L-1 TINS INJ LAT IHJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CIT TIN ZNJ 2 LAT |NJ 2 LONG

2553,71 -lO.O? 68.72 167.47 139.75 $2 38 46 1553.7 8,38 52,96

2354.6? -4.T3 55,88 172.56 130.07 13 50 17 1354,7 11,33 57.68

2069.87 ,90 37,05 176.82 124.14 15 22 84 1066.9 14,56 1T,12

1696.39 6.18 11.98 180.08 119.27 17 15 29 696.4 17.63 350.46

1338.11 8,8T 34?,06 181.53 116,96 19 O 37 338.1 19.21 324.80

1170.86 6.18 333.35 180.08 119,27 19 49 36 170.9 17,63 311.82

1116.69 .90 325.9? 176.82 124.14 20 5 57 116.7 14.56 306.04

PLIGHT TIME 148.00 ARRIVAL 0ATE NOV 14 lift

DISTANCE 339.867 [kITH TO NAil

31.068 6AL 6,03 AZL 01.04 HCA $08,09 8HA 16_,57 [¢C ,|OOiO INC $,O]il VI 80.309

DIFFERENTIAL CORRECTIONS

TOE -.2155 TRA -,5810 TC3 -,5224 BAU ,1509

ROE -.4810 RRA ,0703 RC3 -.4026 FAU .20441

FDE -.8167 FRA -.6126 FC-10.344? DIP 1026

BD[ .5271 ERA .5855 DC3 .6595 FSP 1222

LAUNCH DATE JUN 21 ]971

HELIOCENTRIC CC_tlC

RL 152.04 LAL -.00

RP 211.46 LAP -.9§

HID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

6GT 1040.7 6GR 752.9 863 753.6 8T 20.1 8R 33.4 63 18.3

RRT .3131 RRF .5280 RTF .5689 CRT .7087 CRS -.9143 CIT -.9016

9GB 1284.5 R25 ,2185 R15 .6416 L9A 40.8 M3A 13,3 88A 3.0

SG1 1086.8 662 684,7 THA 21,77 ELI 36.8 ELI 12.9 ALF 63,53

PLIGHT TIHE 148,00 ARRIVAL DATE NOV 16 1971

DISTANCE 343,464 EARTH TO MARS

LCX. 268.9g VL 31.975 GAL 5.99 AZL 91.01 HCA 109,31 8HA 183,45 ECC ,19g71 |NC 1,0107 Vl 26,303

LOP 18.30 VP 23.060 GAP 7.48 AZP 89.67 TAL 57.48 TAP 146.79 RCA 146.81 APO 220.08 V2 25.942

GP -8.41 ZAL 38.43 ZAP 115.47 ITS 183.87 ZAE 157.32 ETE 200.95 ZAC 92.19 ETC 276.80 LVI -8.84RC 123.058 GL -7.84

PLANETOCENTRIC CONIC

C3 16.892 VHL 4.1|0

LHCH AZHTH LNCH TIME

5D.00 11 55 42

60.00 15 10 6

70.00 14 46 14

80.00 16 44 15

90.00 18 34 2

100.00 19 27 6

110.00 19 45 40

DLA -26.17 RAL 311.32 RAO 6641,4 VEL 11.702 PTH 6.73 VHP 3.410 DPA -26.41 RAP 319.79 [CC 1.2780

L-! TINS INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2555.45 -10,16 68.80 167.43 156.?4 12 58 16 1555.4 8.25 53.03

2357.59 -4.85 56.02 172.48 130.06 15 49 23 1357.6 11.20 56.02

2074.92 .71 37,31 176.69 124.15 15 20 49 1074.9 14.39 17.40

1705.56 5.87 12.47 179.88 119.33 17 12 40 ?05.6 17.37 351.01

1351.49 8.45 347.82 181.28 117,09 18 56 35 351.5 18.88 325.64

1180.03 5.87 353.84 179.88 119.33 19 46 46 180.0 17.37 312,36

1121.74 .71 326.23 176.69 124.15 20 4 22 121.T 14.39 506.32

DIFFERENT IAL CORRECTIONS

TOE -.2279 TRA -.5941 TC3 -.6318 8AU ,1723

RDE -.4760 RRA .0695 RC3 -,42?6 FAU ,21DII

FDE -.8122 FRA -.8176 FC-10.7683 88P 1145

BOE .5277 BRA .5981 BC3 .7629 FSP 1280

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CC_iC

RL 152.04 LAL -,DO

RP 211.73 LAP -.92

RC 125.302 GL -7.67

PLANETOCENTRIC CONIC

C3 16.693 VHL 4.084

MID-COURSE EXECUTION ACCURACY CRDIT DETERMINATION ACCURACY

8ST 1105.5 3GR 758.5 663 778,8 3T 21.1 3R 33,2 83 18.0

RRT .8506 RRF .5449 RTF ,6150 CRT .7211 CR6 -.9123 CSY -.9095

5GB 1340,7 R23 ,2066 R13 ,67?? LSA 41.0 MSA 13.4 SSA 3.0

361 1155.8 SG2 679,5 THA 21.14 ELI 37.1 EL2 13.1 ALF 61.56

FLIGHT TII, E 150.00 ARRIVAL DATE NOV 18 1971

DISTANCE 347.683 EARTH TO MARS

LOL 268.99 VL 31.968 GAL 5.94 AZL 90.98 HCA 110.52 6NA 163.35 ECE .19889 INC .9825 Vl 29.303

LOP 19,52 VP 23,017 GAP 7.26 AZP 89.66 TAL 37.29 TAP 147.81 RCA 146,68 APO 219.81 V2 25.911

GP -8.61 ZAL 38.60 ZAP 113.49 ETS 183.57 ZAE 155.45 [TE 199.70 ZAC 92.10 ETC 278.63 LVI -8.43

DLA -25.95 RAL 311.48 SAD 6641,3 VEL 11.693 PTH 6.73 VHP 5.556 DPA "26.83 RAP 319.03 ECC 1.2746

INJ LONG INJ RT ASC 1NJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

68.88 167.41 136.72 12 57 52 1557,5 8.13 53.12

56.18 172.42 130.04 13 48 31 1350.8 11,06 38.19

37.60 176.58 124.15 15 19 15 1080.4 14.19 17.71

13.00 IT9.71 !19.38 17 9 52 715.1 17.10 351.59

348.59 181.05 117.21 18 52 35 365.0 18.54 326.49

334.3T 179.71 119.38 19 43 58 189.6 IT,IO 31E.88

326.52 176.58 124.15 20 2 48 127.2 14.19 306.62

HID-COURSE EXECUTION AcCuRACY ORSIT DETERMINATION ACCURACY

GGT 11_,6 GGR 754.9 3G3 804.3 ST 22.0 GR 33.1 IS 1T.9

RRT ,$856 RRF .S924 RTF ._57 CRT .7305 CR8 -,8105 C5? -,ills

3GB 1400,0 R23 ,1959 St3 ,?tOt LSA 41,3 NSk 13,6 8JA 3,0

8GI 1826,8 562 674.6 ?HA |0.60 ELI 37.4 ELI 13,2 ALF 59.90

LNCH AZMTH LNCH TIME L-I TINS 1NJ LAT

SO.D0 !1 SS 15 2557,48 010,26

80.00 13 9 11 2360,84 -5.00

7O.0O 14 44 34 2080.36 .50

80.00 16 41 18 1715.09 5.55

90.00 18 29 50 1365.00 8.03

lOG.GO 19 24 5 1189.56 5,55

110.00 19 44 1 1127,18 ,50

DIFFERENTIAL CORRECTIONS

TOE -.238T TRA -.6059 TC3 -.7440 BAU ,1943

ROE -.4709 RRA .068| RC3 -.493l FAU .2198|

FDE -.8104 FRA -.8851 FC-II,19ST 8|P 7288

6DE .5280 ERA ,6098 0C3 .0T14 FBP 1332

LAUNCH DATE JUN 21 1971 FLIGHT TIME 158,00

HELIOCENTRIC CONIC DISTANCE 391,866

RL 152,04 LAL -,00 LOL 290,99 VL 31,963 GAL 9,89 AZL SO,Is HCA 111,73 |HA

RP 212.01 LAP ".09 LOP _O,?E VP 18.9?4 GAP 7.04 kZP 89.$5 TAL 37,08 TAP

ARRIVAL DATE NOV 2D 1971

EARTH TO MARl

183,2S [CC ,19815 IMC ,9536 Vl 89,50]

$40,8| RCA 141.99 kPO E19,98 V_ 25.$R0

RC 1RT.566 GL -?.45 GP -|,80 ZAL 38.78 ZAP 111.91 [T8 183.27 ZA£ 193.51 [TE 198.59 ZkC 92.00 [TC 176.45 LVI -R.Ot

PLANETO¢[NTRIC CONIC

C3 16.4T6 VHL 4.051 DLA -85.78 RAL 3|1.$6 RAO 6941.2 V[L $t.$84 PTH 6.72 YHP 3.307 DPA -27.24 RAP 319.86 [CC t.2?lt

LNCM AZNTH LNCH TINS L-I TIRE INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT INJ 2 LONG

50.00 I1 $4 49 2589.80 "$0.3T 88.98 16?,41 |38,70 12 3? 29 1559.R 9.D1 $5.28

60.00 13 6 16 23G4.45 -5.15 56,35 172,56 130.03 13 4T 41 1364,4 10.81 38.36

TO.O0 14 42 54 E086,16 ,28 3T,90 $?S,49 124,15 15 17 41 $D85,Z 13,99 16.05

80.00 16 39 19 1?24,g9 5,E2 15,55 179.$5 119.44 17 T 4 728.0 16.82 382.19

g0.00 18 25 42 1378,64 7,61 34g,3? 18D.85 11T.32 18 48 41 378.6 16.16 327.34

100,00 19 21 11 1199.49 5.22 354.91 1?9.55 119.44 19 45 10 199,5 16.82 313.56

t1D.00 19 42 21 1133.01 .28 326,82 1?6.4g 124.15 20 ! 14 133,D 13.99 306.95

DIFFERENTIAL CCRRECTICN3 HID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TDE -.2491 TRA -,617T TC3 -.8616 BAU ,2173 6ST 1244.8 6DR T71.5 $63 829.8 8T 22.8 SR 32.g 68 17.7

RD[ -.465? RRA .0671 RC3 -.48D3 FAU ,22155 RRT ,4188 RRF ,5?g8 RTF ,6918 CRT .73g7 CR8 -.9086 C6T -.920T

FDE -.6074 FRA -.8313 FC-11.6285 SIP 1442 860 1464.4 R23 .1863 R13 .?388 LSA 41.5 NIA t3.? $6A 5.1

6DE .$262 BRA .6213 0C3 .9664 F6P 15?9 861 1302,4 $62 669.5 THA 20.0? ELI 3?.? EL2 15.4 ALF 88.42
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: JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 81 18T$

KELIOCENTRIC CCtllC

RL ISl,O4 LAL ",DO

RP 812,29 LAP ".85

NC 129.850 _ "?.31

PLANETOCENTRIC CONIC

C3 16.28[ VML 4.035

LNCM AZMTM LNCM TIME

90,00 11 54 29

60.00 15 ? 23

70.00 14 41 14

80.00 16 33 22

90.00 18 21 39

10O.00 19 18 13

110.00 19 40 41

FLIGHT TIME 154.00 ARRIVAL D4TE NOV 28 1871

DISTANCE $S8.071 EARTH TO MAll

LOL 266.69 VL $1.960 6AL S.84 AZL 90.62 HCA [12.83 IRA 183.20 ECC .1974f |NC .8|48 ¥1 28.303

LQP E1.83 VP E2.933 GAP 8.35 kZP 89.84 TAL 5E.96 TAP 149.78 RCA 147.03 APO E18.38 V2 25.846

GP -8.98 ZAL 36.98 ZAP |09,55 ET3 182,98 ZAE 151,85 ETE 167.58 ZAC 91.90 ETC 276.28 LV[ -Y.81

DLA -85.48 RAL 511,87 RAD 61klt.S YEL 11.678 PTH 8.71 VHP 3.281 DPA -E?.88 RAP 317.48 ECC 1.8878

L-| TIME ]NJ LAT [NJ LONG |NJ RT A$C INJ AZMTH |NJ TIN[ PO CST TIM INJ E LAT INJ 2 LONG

2562.41 -10.50 69.10 [87.45 136.68 [2 3? ? [582.4 ?.89 53.93

2364.34 "5.33 56.54 172.56 130.01 13 46 51 1388.3 10.T4 38,S8

2082.39 .04 58.23 176.42 124.15 15 18 ? 1092.4 13.77 18.37

1735.22 4.88 14,11 179,42 119.49 17 4 17 735.2 t6.92 392.90

1392.42 7,17 350.15 180.6T [17.43 18 44 51 392.4 17.94 328.20

1209.69 4.88 335.48 IT9.42 [19.49 19 58 23 209.7 18. S2 314.17

1139.21 .O4 327.14 176.42 324.15 19 59 40 139.2 13.77 30?.29

DIFFERENTIAL CCRRECTION8

TOE -.2598 TRA -.6297 TC3 -.9851 BAU .241E

ROE -.4604 RRA .0681 RC3 -,5074 FAU .22664

FOE -.8029 FRA -.8358 FC-12.0516 BSP 1606

DOE .5285 BRA .6332 BC3 1.1081FSP [42[

LAUNCH DATE JUN 21 1971

MID-COURSE EXECUTION AccuRACY CRBIT DETERMINATION ACCURACY

$GT 1522.5 8GR 778.3 863 855.6 8T 25.7 8R 32.7 88 17.3

RRT .4503 RRF .597D RTF .7835 CRT .7476 CR8 -.9066 CIT -.8858

8GB 1554.5 823 .1779 815 .7642 LSA 4[.7 MSA 13.8 88A 3,1

SO1 [585.2 SO2 664.4 THA [9.52 ELI 38.1 EL2 13.5 ALF 98.88

FLIGHT TIME IS8.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

RL 152.04 LAL ".DO

RP 212.57 LAP -.82

RC 132.153 GL -7.12

PLANETOCENTRIC CONIC

C3 16.087 VHL 4.O11

LNCH AZMTH LNCH TIME

50.00 11 54 3

60.00 13 6 30

70.00 14 39 34

80.00 16 32 25

90.00 18 17 40

100.00 19 15 17

rio. DO 19 39 O

DISTANCE 560.278 EARTH TO MAR8

LOL 268.99 VL 31.957 GAL 5.79 kZL 90.go HCA 114.13 SMA 183.16 ECC .19688 INC .8954 Vi 29.903

LOP 23.13 VP 22.893 GAP 6.63 AZP 89.63 TAL 36.61 TAP 150.74 RCA 147.[0 APO 219.22 V2 29.815

r,P -9.17 ZAL 39.22 ZAP 107.56 ET8 182.65 ZAE 149.73 ETE 196.66 ZAC 9[.80 ETC 278.10 LVi -7.20

DLA -25.22 RAL 312.09 RAD 6641.0 VEL 11.667 PTH 6.70 VHP 3.220 DPA -28.06 RAP 316.?0 ECC 1.2648

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME FO CST TIM INJ 2 LAT INJ E LONG

2565.30 "10.64 89.22 167.48 136.65 12 38 48 1565.3 7.74 53.45

2372.58 -S.Sl 56.75 172.36 [29.99 13 46 3 1372.6 10.56 38.?7

2098.96 -.21 38.57 176.37 124.15 15 14 33 1099.0 13.53 16.74

1745.78 4.52 14.70 179.31 119.54 17 I 31 745.8 16.21 353.44

1406.35 6.74 350.94 180.52 117,53 18 41 6 406.5 17.48 329.06

1220.25 4.52 356.06 179.51 [19.54 [9 35 37 220.3 16.21 314.80

1145.78 -.21 327.49 176.37 124.15 19 58 6 145.8 13.53 307.66

ORBIT DETERMINATION ACCURACY

ST 24.5 9R 32.5 88 17.3

CRT .7542 CR8 -,9049 CgT ".928D

LSA 41,9 MSA 13,9 88A 3.1

ELI 38.4 EL2 13.8 ALF S5.41

DIFFERENTIAL CCRRECT1ON8

TDE -.2689 TRA -.6409 TC3-1.1122 8AU .2655

ROE -.4550 RRA .0649 RC3 -.5355 FAU .23178

FDE -.7999 FRA -.8409 FC-12.4732 68P 1786

DOE .5285 6RA .6442 6C3 1.2343 FSP 1456

LAUNCH DATE JUN 21 1971

MID-COURSE EXECUTION AccuRACY

SOT 1402.8 8C_ ?85.7 863 8T7.8

RRT .460D RRF .6142 RTF .7516

SOB 1607.9 825 .[703 R13 .?8?O

SO| 1466.4 8G2 859.4 THA 19.04

FLIGHT TIME 158.00 ARRIVAL DATE NOV 86 1871

HELIOCENTRIC CONIC DISTANCE 564.488 EARTH TO MARS

RL 152.04 LAL -.00 LOL 268.99 VL 91.959 6AL 5.74 AZL 90.8T HCA 115,53 3MR 183.14 ECC .19631 INC .8654 Vt 29.303

RP 212.86 LAP -.78 LOP 24.33 VP 22.854 GAP 8.43 AZP 89.63 TAL 36.34 TAP 151.67 RCA 147.19 APO 219.09 V2 25.?82

RC 134.475 GL -6.92 GP -9.36 ZAL 39.47 ZAP 105.59 ETS 182.35 ZAE 14T.80 ETE 195.82 ZAC 91.70 ETC 275.93 LVi -8.?8

PLANETOCENTMIC CONIC

C3 15.899 VHL 3.987 DLA -24.98 RAL 312.33 RAO 6641.0 VEL 11.659 PTH 6.70 VHP 3,185 DPA -29.46 RAP 315.91 (CC 1.2818

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONGLNCH AZMTH LNCH TIME L-I TINE INJ LAT

50.00 11 53 42 25¢_1.47 -10.80

60.00 13 5 38 2377.14 -5.71

70.OO 14 37 $3 2105.90 -.47

80.00 I6 29 28 t756.67 4.16

90.00 18 13 44 1420.42 6.29

IO0.OO 19 |2 20 123/.14 4.16

ItO.00 19 31 20 rISE.T2 -.47

DIFFERENT IAL CORRECTION3

TDE -.2759 TRA -.8491 TC3-1.2558 8AU .2595

ROE -,4507 RRA .0627 8C3 -,$688 FAU .23?TT

FOE -.8182 FRA -.96?3 rC-12.84T5 63P 1994

608 .5283 8RA .9528 8C3 1.3822 FSP 1480

69.36 167.54 136.62 12 $6 30 I568.S 7.58 53.59

56.9T 172.58 129.98 15 45 15 1377.1 10.36 39.99

38.93 176.34 124.15 15 12 59 1105.9 13.28 19.12

15.50 179.22 119.59 16 58 45 756.7 15.90 354.09

351.74 190.39 117.63 18 37 24 420.4 l?.II 329.92

336.67 IT9,22 119.59 19 32 51 251.1 IS.90 515.48

32T.55 176.34 124.15 19 56 32 152.7 13.29 308.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1481.0 3GR ?99.0 565 905.7 ST 25.2 9R 32.4 89 17.7

RRT ,$og5 RRF .9342 RTF ._,8| CRT .7590 CR| ".9049 CIY ".83Z2

$68 1681.5 823 .1625 RI3 .8096 LSA 42.3 RSA 13.5 98A 5.1

SO| I949.5 362 855.1 THA I9.80 EL! 58.7 EL2 13.? ALF 54.54

LAUNCH DATE JUH 81 tOTI FLIGHT TIME 180.00 ARRIVAL DATE NOV 29 1971

HELIOCENTRIC CONIC OI3TANCE 388.69? EARTH TO MAR8

RL 192.04 LAL -.OO LOL 288.99 VL 31,955 GAL 5.60 AZL 90.84 HCA 116.52 8MA 185,13 ECC .19582 INC .6349 Vl 29.303

RP 213.16 LAP -.T5 LOP 25.52 VP 22.815 GAP 6.23 AZP 89.63 TAL 36.05 TAP 152.50 RCA I47.27 APO 218.98 V2 25.749

RC 138.814 GL "6.71 6P -9.54 ZAL 39.T4 ZAP 103.64 ET9 182.01 ZAE 145.87 ETE 195.04 ZAC 91.60 ETC 275.75 LVi -9.38

PLAM[TOCENTRIC CONIC

C3 19.?12 VML 5.964 OLA -24.68 RAL 312.59 RAD 6640.9 VEL [1o852 PTH 6.69 VflP 5.150 DPA -29.89 RAP 515.14 ECC 1.2598

LNCH AZMTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC [HJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

5O.OO I1 53 23 2571.93 -10.97 69.51 167.63 156.sg 12 36 15 15TI.9 ?.41 55.73

60.00 13 4 47 2382.D4 -5.g2 57.20 172.45 12g.94 15 44 29 1382,0 IQ,15 59.24

7D.DO 14 36 13 2113.22 -.75 39.31 176.55 [24.15 [5 It 28 1115.2 13.02 19.$3

80.00 16 26 33 176T.91 3.T8 15,92 179.15 [lg.64 16 56 I 767.9 15,$6 354,?6

90.00 18 9 52 1434.69 9.84 392oS4 180.29 117.72 [8 33 46 454.T 19.73 35D.80

100.00 1g 9 25 1242.38 3.78 33?.2g 17g.15 11g.64 lg 50 7 242.4 15.$6 316.12

110.0D lg 35 39 1160.04 -.75 328.23 176.35 124.15 19 54 sg 160.0 13.02 306.45

DIFFERENTIAL C(_R[CTION8 NID'cOUR$E EXECUTION ACCURACY OR61T OETERNINATION ACCURACY

TDE -.2902 TRA -.66?0 TC3-1.3g23 BAU .3175 $GT 1587.5 [DR Tg7.9 $63 91T.[ ST 26.4 38 32.D 88 16.4

ROE -.4422 RRA .0644 RC3 -.5884 FAU .23988 RRT .5324 RRF .6442 RTF .7955 CRT .7664 CR8 -.8969 CgT -.9345

FDE -.?602 FRA ",8166 FC-13.2158 BgP 2140 SOB 1776.7 R23 .[Sgs R[3 .82[8 LSA 42.2 MgA 14.0 88A 3.2

608 .5290 BRA ,67D1 8C3 1.5115 FSP 1342 SOl 1654.5 SO2 648.2 THA [7.60 ELI 39,1 EL2 15.8 ALF 52,12
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ;

LAUNCH DATE JUM tt tlTt

HELIOCENTRIC CONIC

RL ISZ.O4 LAL ".00

RP 213,48 LAP ",71

NC lEt. ST| _ -R.SO

PLANETOCEMTRI¢ CONIC

C3 13.531VHL 3,941

LNCH AZNTH LNCH TIRE

50.DO 11 $3 5

SO,DO 13 3 55

70.00 14 34 31

80.00 16 23 37

80.00 18 S 2

100.00 18 S 28

110.00 tg $3 50

FLIGMT TIN[ tit.0O ARRIVAL OAT[ MOV I0 tOTS

OIITANC[ 372.901 [AtTM TO NAt8

LOL 268.95 VL 11.955 GAL S,G) AZL 9O.OO XCA it?,Tt IMA 183,14 [CC ,tOllS INC .8040 Vt 20.303

LOl D El.?1 VP 22.77? GAP S.04 AZP 89,83 TAL 31,75 TAP 155,46 RCA t47,35 kPO ItS.R2 VZ 29,714

GP "S.72 ZAL 40.03 ZAP |0|,71 ITS 181.U ZAE |43.94 [T[ 194.32 ZkC St,SO [TC 273,58 LVI -J,Sf

DLA -24.19 RAL 312.81 lAD 6@40,8 VEL 11,S44 PTH 6,68 VHP 3,120 OPA "29,24 RAP 314,37 ECC t,281G

L-I TIME INJ LAT ]MJ LONG INJ RT AIC INJ AZMTH INJ TIME PO C|T TIN INJ l LAT INJ 2 LONG

2373,68 "11.IS e9.S7 lIT.T3 133.56 12 36 O 15T$.7 7.Zl 33.81

2187,26 -6.15 51.46 172.49 129.$1 13 43 43 1307.3 8.33 38.49

2110.89 -1.05 )S.71 1T6.34 124.14 IS S 52 1120.S 12,74 18.$5

1779.45 3.39 1R.55 tTS.|O 119.68 IG 53 IT 779.5 15.22 395.44

1448.12 5.38 353,35 180.20 117.80 lS 30 12 449.1 18.34 331,68

1253.92 3,39 337.g2 179.10 119.68 19 27 23 253,9 13.22 31S.81

1187.?1 -1.05 328.63 176.34 124.14 IS 53 26 187.? 12.74 308,8?

DIFFERENTIAL C(:RRECTION8

TOE -.2gg8 TRA -.STg4 TC3-1.5391 RAU .3442

RDE -.4356 RRA .0642 RC3 -.615R FAU .24347

FOE -,7390 FRA -.SOl| FC-13,5720 BSP 2332

BDE .5288 BRA .6825 SC) 1.6576 FSP 1577

LAUNCH DATE JUN 21 197|

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 1684.6 8GR 804.4 SG3 935.5 87 27.3 8R 31.7 85 18.O

RRT .5561 RRF .6590 RTF .8133 CRT ,7710 CR8 -.lgST CIT -.1363

SGB 1866.8 R23 ,tSS! R13 .8362 LSA 42.4 N84 14,1 88A 3.3

SGI 1752.7 8G2 642.6 ?HA 17.26 ELI 39.4 EL2 14,0 ALF SO.SS

FLIGHT TIN[ 134.00 ARRIVAL DATE DEC 2 ISIS

HELIOCENTRIC COMIC

RL 152.04 LAL -.00

RP 213.77 LAP -.68

RC 141.545 GL -6.85

PLANETOCENTRIC CC_IC

C3 15.353 VHL 3.918

LNCH AZNTH LNCH TIN[

50.00 11 $2 47

80.00 13 3 4

7O.OO 14 32 49

80.00 16 20 42

90.00 11 2 16

100.00 19 3 34

liD.DO 19 32 16

DISTANCE 377.120 EARTH TO MARS

LOL 268.99 VL 31.957 GAL 5.57 AZL 90.77 HCA 118.90 )NA 183.1R ECC .19500 INC .7723 Vt 23.S03

LOP 27.90 VP 22.740 GAP 5.85 AZP 09.6) TAL 35.43 TAP 154.33 RCA 147.44 APO 218,88 V2 25.580

GP -g.gl ZAL 40.34 ZAP 99,80 ETS 181,35 ZAE 142.01 ETE 193.65 ZAC 91.39 ETC 275.41 LYI -5,57

DLA -24.08 RAL 313,16 RAD 6640.7 VEL 11.G38 PTH 6.68 VHP 3.034 DPA -29.82 RAP 313,82 ECC 1,252T

L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH 1NJ TINS PO CIT TIM INJ 2 LAT INJ 2 LONG

2579.73 -11.36 $9.85 167,85 136.52 12 35 47 157g.7 7,02 54.07

2392.81 -6.40 57.72 172.56 129.80 13 42 57 1392.R 9.8g 39.77

2128,33 -1.35 40.13 176.37 124.13 15 8 18 1128.9 12.45 20.39

1791.33 2.99 17.21 179,08 113.72 16 30 33 791.3 14.88 358,14

1463.15 4,92 354.13 180.14 !17.88 18 26 39 463.7 15.94 332.57

IEDS.Tg 2.99 ))8.5? 179.08 119.72 19 24 40 265.8 14.85 117.51

1175.75 -1.35 329.05 176.37 124.13 iS 51 52 tTS.G 18.45 308,31

DIFFERENTIAL CCi|MECT|0N8 MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

TOE -,3091TRA -,RStS TC)-I.8915 2AU ,3714 3GT 1781.0 SGR 810.6 $03 151.9 8T 28.1 8R 31.4 88 tS.5

ROE -.4287 RNA .0642 RC3 -.G425 FAU .24858 RRT ,5780 RRF .S731RTF .R286 CRT ,7749 CR8 -.8917 CIT -.G$14

FOE -.7133 FRA -.7832 FC-13.3047 28P 2528 8GB 1961.3 R23 ,1516 RI3 .8487 LIA 42,5 MSA t4.t IrA 3.3

DOE .5285 BRA .6949 BC3 I.OOgS FIP 1800 80t tllS,O 802 131.8 THA 16.73 ELI 39.1 ELl 14.0 ALF 49.08

LAUNCH DATE JUN 21 1171 fLIGHT TIME ill.GO ARRIVAL DATE DEC 4 1171

HELIOCENTRIC CCtRlC DISTANCE 381.332 EARTH TO MAR8

RL 152.04 LAL -.GO LOt. 28R.39 VL 31.g59 GAL 5.5! AZL g0,74 HCA 120.0g 3MA 183,20 ECC ,19487 INC .7402 Vt eS.303

NP 214.00 LAP -.34 LOP IS,DE VP 22,703 GAP 5.67 AZP 89.63 TAL 35.09 TAP 155.18 RCA 147.53 APO 218.8G V2 25.645

NC 143.938 GL -8.0801 -IO.OS ZAL 4O.S? ZAP 8/.Sl ETS 181.01ZAE 140.08 ETE 133.02 ZAC St,IS ETC 1T5.14 LVl -S.t7

PLANETOCENTRIC CONIC

C3 15.178 VHL 3,898 DLA -13,77 RAL 315.47 lAD RS40.G VEL 11.629 PTH S.67 VHP 3,071DPA -28.89 RAP 312.R7 ECC 1.2438

LNCH AZNTH LNCH T|NE L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIM IMJ I LAT INJ E LONG

50.00 11 32 31 2884,07 -!1.S7 /0.04 167.g8 130.48 II 35 35 1584.1 6.80 S4.ES

SO.O0 13 2 IZ 2398.71 04.S5 58.01 178.6G 129.84 13 42 11 i3gR.7 9.44 40.08

70.00 14 31 T 213/.34 -1.67 40.57 178.41 124,11 15 8 44 1131.3 12.13 20.IS

80.00 18 t? 47 1303.51 2.58 17.88 179,06 IIg.7S 18 47 50 003.5 14.50 $55.08

90.00 17 SO St 1478.58 4.45 353.01 180.09 tIT.Be 18 13 10 4TR.S 15.53 133.47

100.00 19 O 38 1271,98 2.58 339.15 178.08 itS.TS 18 21 58 178.0 14.50 319.23

110.00 iR 30 33 1184.18 -1.87 318.48 tTG,4I 124.11 18 50 I?

DIFFERENT IAL CCNRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -,3171 TRA -.704| TC3-1,8484 8AU ,3888 $GT 1880,3 8DR 811.8 503 887,0

ROE -.491S RRA .0S4| 8C3 -.Gets PAU .148|8 RRT .5886 RRF .8888 RTF ,_,tO

FOE -.5857 FRA -.7898 FC-14.lIRG )SP 8130 8GS 2058.2 R83 ,1487 RI3 ,8591

|DE .SITe SRA .?ST2 IC3 1,8680 FIP 1835 8El 1960.8 80| S31.0 THA 11.83

LAUNCH 04TE JUN Rt 1871 FLIGHT TIN[ 168.00

HELIOCENTRIC CCt41C DISTANCE 385.944

184.8 19.15 309,71

OABIT OETERMIMATIOM ACCURACY

8T 89,0 8R 31.0 S8 14.8

CRT ,TflO CR8 ".||7_ CIT -.SSYR

LIA 48.S MIA 14.8 SEA 3.3

[LI 40.0 2L! 14.1 ALF 47.97

ARRIVAL DATE DEC 8 18YI

EARTH TO MARl

ML 159.04 LAL ".DO LOt- 288.99 VL 31.8R2 GAL

MP 214,31 LAP -.10 LOP 30.2R VP 22.617 GAP

RC 148,344 GL -|,R8 SP -10,IS ZAL 41,02 _AP

PLANETOCEMTRIC CONIC

C3 13.001 VML 3.8T4

LNCN AIMTH LNCM TIN[

50,DO 11 32 14

DO.O0 13 1 20

?O.OO 14 Rg 23

80,Q0 18 14 51

gO.O0 IT 54 48

100.00 lS 5? 43

tlO.O0 19 28 43

DIFFERENT IAL CC_RECTI_

TDE -.3254 TRA -.7181 TC3-2.0098 BAU ,428R

ROE -.4141 RMA ,0045 RE) -,1904 FAU ,25154

FOE -.853) FRA -.?3¢=8 FC-t4.5105 BSP 2g3R

BDE .$250 OMA .TtgO BC) Z.1271 FSP 1859

S,4G AZL 30o71HCA 181.27 8MA t33,8! [C¢ .19438 INC .70T3 Vi 9R,SOS

5.49 AZP 89,S) TAL 34,74 TAP tSS,01RCA 147.R$ APO 818.88 V8 83.803

83,04 ITS 180,S? ZA[ 138,18 [T[ 132,43 ZAC 91.18 [TC 8?S.0T LVl *4,78

0LA "83.4) RAL 313.)0 RAD SM0.S V[L tt.S21 PTM

L-I TIME IMJ LAT

258R.72 -$t,80

2404,84 "S.G8

2148.13 *E,O!

IS18,03 2.t8

1493.34 3.S?

1290.S0 2.18

11DI.g5 -2.01

S,SI VMP 3.032 DPA -30.31 RAP 312,18 [CC 1.R470

INJ LONG 1MJ RT AIC INJ AZMTH IMJ TIME PO CGT TIM INJ 8 LAT INJ 2 LONG

70.24 I08.14 136,43 12 35 23 1588.T S.S? $4.41

38,31 172.77 129.80 13 41 25 14D4.9 9,17 40.38

41.03 11G.41 124,10 IS 3 8 1148.1 lI.R3 91.33

18,57 17g,07 115.7G 16 45 ? 816,0 14.12 357.80

355.86 180.07 118,02 18 lg 42 493.8 IS.12 334.38

)3g.g3 1?g.07 119.7g lg lg 13 890.5 14.12 318.SD

32g.g5 118,47 124.10 19 48 42 Igz.s 11.83 310.25

MID-COURSE EXECUTION AccuRACY GllBIT DET[RM]NATION ACCURACY

8ST lgg?.) )GR R22.0 $G3 G8D.3 ST El.? SR 30,7 88 14.3

RRT .0173 RRF .?000 RTF .0538 CRT .7803 CRS -.881T C)T -.g374

$G0 2160.1 R23 ,1464 R13 ,lSgl LIA 42,R NSA 14.2 SSA 3.4

8G1 206?.7 SG2 G25.1 THA 15.73 EL! 40.3 EL2 14,2 ALF 48,14
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". JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCJ4 OAT[ JUH R! 1871

H[LIC_[HTIIC C_111C

RL I12o04 LAL o,00

RP 214o72 LAP "o§?

RC 148.770 GL "$.58

PLANETOCENTRIC CONIC

C3 14,840 VML 3,8SR

LNCN AZMTN LNCH TIME

30.00 11 51 $8

80.00 13 0 28

70,00 14 2? 3T

80,OO 16 11 $8

90,00 17 51 7

lOO,OO 18 54 4?

I10.00 19 27 4

FLIGHT YIN[ I?O,OO AlllVAL OAT[ |[C l It71

OIITANC[ 18i,Yil EARTH TO NAil

LQL E66,89 VL IS.ill GAL 1.40 kZL 80.67 HCA |!|,41 IRA Ill,5| [C¢ ,S8411 IiC ,lY]? Vl ll,1OI

LOP 11.44 VP |E,811 GAP S,II AZP 81,64 TA_ 14,IT TAP 158,8E RCA liT,?I APO Ill,ll

GP ol0.44 ZAL 41,38 ZAP S4.IO (T8 180.33 ZA[ I$l.ll [T[ 181o17 IAC 81.Di ETC lY4.92

VI 15,571

L¥1 -4.|8

DLA -23.09 RAL 314.14 RAD 8640°4 VEL 11.814 PTH 6,$6 VHP 3.0]5 DPA -30.?0 RAP 311.45 [CO 1.8442

L-I TIME INJ LAT INd LONG |NJ RT ARC INJ AZMTH INJ TIME PO CIT TIN IMJ | LAT IMJ I LONG

2591.68 -12.05 T0.46 188.31 138.39 12 IS 12 IS91,T 6,32 S4.86

2411.52 -7,21 58.63 172.90 129,76 11 40 39 1411.5 8.88 40.R8

21S5.29 -2.16 41,$1 176.55 124,08 15 I II 1185,I 11.50 E1.83

1828.89 1.72 IS.E7 179,10 119,81 18 42 E4 828.9 13.72 SS8.SR

IS08,gs S,48 156,71 180,07 118,08 18 16 16 $00,9 14,66 335°89

1303,$6 1,72 340,64 179,10 119,81 19 18 10 101,4 IS,72 319,72

1802.11 -E.36 350,41 176,55 124.08 11 4? 8 802,1 11.$0 ItO,?S

DIFFERENTIAL CORRECTI(_i8

TDE -.3324 TRA -.T2?6 TC3-2.1756 BAU .4549

RD[ -,4067 RRA ,0646 RC3 -,?242 FAU ,25364

FOE -.6242 FRA -,?127 FC-14,79?2 BSP 3151

DDE ,5252 BRA ,?305 BC3 2.2930 FSP 1674

LAUNCH DATE JUN 21 1971

MID-COURSE EXECUTION AccuRACY O_81T DETERMINATION ACCUllACY

$GT 2106.7 SGR 829,5 SG3 993.3 ST 30.5 8R 30.S 88 13.7

RRT .6380 RRF .7133 RTF .8640 CRT .7821 CR8 -.8?62 CST -.9364

SGB 8204,1 R23 ,1445 R13 ,8779 LSA 42,7 NSA 14,2 88A 3,4

801 2177,8 $02 619,2 THA 15,33 EL! 40,6 EL2 14,2 ALF 44,78

FLIGHT TIME 172.Q0 ARRIVAL DATE DEC 10 1911

HELIOCENTRIC CONIC DISTANCE 393,98? EARTH TO MARS

RL 152,04 LAL -,OD LCX. 268.99 VL 31,970 GAL 5,34 AZL 90.64 HCA 123,62 8MA 183,38 ECC ,19393 INC ,6393 Vl 29,303

RP 215.04 LAP -.53 LOP 32.62 VP 22,596 GAP 5.14 AZP 89.65 TAL 33.99 TAP 157.61 RCA 147.82 AlSO 218.94 V2 25.336

RC 151.211 GL -5,32 6P -10,62 ZAL 41,76 ZAP 92,33 ETS 179,98 ZAE IS4,41 ETE 191,14 ZAC 90,95 ETC 274,76 LVI -4,01

PLANETOCENTRIC CONIC

C3 14.675 VHL 3,831 DLA -22,73 RAL $14,49 RAD 6640,4 VEL 11,607 PTH 6,65 VHP 3,021 DPA -31.04 RAP SIO,?R [CC 1,2413

LNCH AZMTH LNCH TIME L-I TIHE INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 11 51 42 2598.95 -12.31 70.69 168.50 136.33 12 35 1 159g.0 6.06 54.88

80.00 12 39 34 2418,46 -7,51 58,97 173.04 129,71 13 39 53 1418,5 8.58 41,03

70.00 14 25 51 2164.84 -2.72 42.01 IT6.65 124.06 15 1 55 1164.8 11.13 22.35

80.00 16 8 58 1842.09 1,27 20,00 179,14 119,83 16 39 40 842,1 13.32 359,12

90,00 17 47 27 1524,48 2,98 357,58 180,08 118.14 18 12 51 524.5 14,25 $36,22

100.00 18 51 50 1316.57 1.27 341.36 179.14 11g.83 19 13 47 316.6 13.32 320.40

110.00 19 25 17 1211,66 -2,72 330,93 176,65 124,06 19 45 29 211,? 11,15 311.27

DIFFERENTIAL CORRECTIONS

TD[ -,3384 TRA -,T386 TC3-2,3443 8AU ,4831

RDE -,3993 RRA ,0643 RC3 -,7531 FAU ,25565

FD£ -,6008 FRA -,6960 FC-15,0814 BRP 3566

80£ .5236 BRA .7414 BC3 2.4625 FSP 1675

LAUNCH DATE JUN 21 19?1

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2217.5 8GR 837.1 863 1006.1 IT 31.2 8R 89.9 88 13.1

RRT ,6540 RRF ,7289 RTF ,8718 CRT ,7833 CRS -,R?ll CIT -,9357

8GB 2370.S R23 *1426 R13 .8862 LSA 42.8 NSA 14.2 88A 3.5

SGl 2289,3 SG2 611,4 THA 14,97 ELI 40.8 EL2 14,2 ALF 43.53

FLIGHT TIME 174.00 ARRIVAL DATE DEC 12 19?1

N£LIOC[NTRIC C(_IIC

RL 152.04 LAL -.00

RP 215.37 LAP -.50

RC 153.669 GL -3.06

PLANETOCENTRIC CONIC

C3 14,513 VHL 3.810

LNCH AZHTH LNCH TIME

30.00 11 51 27

80.00 12 58 40

70.00 14 24 3

80.00 16 8 1

90,00 17 43 47

100.00 tR 48 53

110.00 19 23 29

LOL 268.99 VL 31.976 GAL

LOP 33.79 VP 22.368 GAP 4.97 AZP 89,66 TAL 53.60 TAP 158.39 RCA 147.91 APO 219,01

GP -10.80 ZAL 42.17 ZAP 90.62 ET8 179.65 ZAE 132.56 ET[ 190.84 ZAC 90.83 ETC 274.$1

DISTANCE 398,177 EARTH TO MARS

5.27 AZL 90.80 HCA 124.79 8HA 181.46 ECC .19576 INC .6039 Vl 29.303

V2 25.499

LVI -3,84

DLA -22.35 RAL 314.86 RAD 6640.3 VEL 11.600 PTH 6.64 VHP 3.010 DPA "31.3? RAP 310.11 ECC 1.2388

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2604,56 -12.$8 70,94 188,71 136.27 12 14 51 1804.6 3.78 $3.12

2425.78 -7.81 59.52 173.20 129.68 13 59 6 1425.8 8,26 41.38

2174.00 -3.10 42.53 178,76 124.05 15 0 17 1174.8 10.78 22.89

1855.67 .Bl 20.74 179.20 119.65 16 16 56 855.? 12.90 359.91

1540,31 2.47 558.47 180.12 118.|8 18 9 27 540,3 13.79 337.17

1330.14 .81 54E.11 179,20 !19,85 19 11 3 330.1 12,90 321.27

1221.82 -3.10 331.41 176.76 124.03 IS 43 51 221.8 10.78 311.81

DIFFERENTIAL CORRECTION8 RID-COURSE EXECUTION ACcuRACY 08BIT DETERHINATIOR ACCURACY

TD[ -.3411 TRA -.7509 TCI-E.SZ3| BAU ,9122 3GT 2335.8 5GR 839.1 SG5 1008,? ST 31,9 |R 29.4 $| 12.0

ROE -.3898 RR4 ,0688 RCI ",T?54 FAU °25528 RRT ,867E RRF .7381 RTF ._,91 CRT ,7850 ClI ".aSS1 CRY -.82|8

FOE ".5304 FRA -.8320 FC'15.2280 RAP 5ITS $85 2488.0 R25 ,1485 RI3 ,8902 LIA 42.5 NSA 14.5 IIA 3.8

ROE ,5205 6RA .7538 8C3 2.6396 FSP |7t9 Igl 2408.7 $82 808.6 THA IS,41 ELl 40.9 EL2 14.2 ALF 41.97

LAUNCH DATE JUN 21 1971 FLIGHT TIME 1T8.00 ARRIVAL DATE 0[C 14 1871

HELIOCENTRIC CONIC O|RTANCE 402.186 EARTR TO MARS

RL 152.04 LAL -.00 LOL 268,99 VL 51.981 GAL 5.21 AZL 90,57 HCA 125.98 8HA 185.58 [CC .19361 INC .5877 Vl 28.303

RP 215°71 LAP ".46 LOP 34.95 VP E2°528 GAP 4,8| AZP 89.6? TAL 55.19 TAP 138.15 RCA 140.01 APO 219.10 V2 25.481

RC 136.143 GL "4,78 6P "tO.9? ZAL 42,59 ZAP 88,88 ETI 179.E? ZAE 130.73 ETE 190.38 ZAC 90.70 ETC 274°4? LVl "3.28

PLANETOCENTRIC CONIC

C3 14.$54 VHL l,?Rg OLA "21.96 RAL 115.24 RAD 6640.E VEL 11.594 PTH 6,64 VRP 3,00I DPA -11.69 RAP 309.49 ECC i.8382

LNCN AENTH LMCN TIME L-I TINE INJ LAT IMJ LON_ INJ RT ARC IMJ AZMTH INJ TIME PO CRT TIM INJ 2 LAT INJ 2 LONG

50.00 !1 $1 10 2610.51 *18,6? 71.20 188.92 136.21 12 54 41 1610.5 5.48 15.57

80.00 12 57 44 2411.47 -8,16 59.70 173.37 129,60 11 38 18 1455.5 ?.93 41.78

?Q.00 14 22 12 2185,16 -3.50 43,0? 176,88 124,00 14 58 37 1185,2 10.40 23,48

80.00 16 3 2 1869.61 .34 21,51 179,27 119.88 16 34 11 889.8 12.46 .71

90.00 17 40 ? 1356,43 !,93 35g,37 180.17 118,22 18 8 4 536.4 13,33 338.12

1OO.O0 18 45 $4 1344,08 ,34 342.07 179,27 119,86 19 S 18 344,1 12,46 322,08

110,DD 1R 21 39 1231,97 -3,50 331.99 176,88 124.00 19 42 11 232,0 10,40 312,37

DIFFERENTIAL CORRECTIONS MIO-COURSE EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

$GT 2452.1 8GR 844.3 8G3 1014.9 8T 32.S SR 28.9 88 11.2TOE -.3498 TRA -.7613 TCI-2,T017 BAU ,5408

RDE -.3809 RRA ,06?3 RC3 -,8016 FAU ,23567 RRT .6818 RRF ,?474 RTF ,8835 CRT ,7824 CR8 -,8411 CRT -,9224

FOE -.4836 FRA -,5916 FC-15,4199 BSP 3T96 8GB 2595,4 R23 ,1435 R13 ,8936 LSA 42.4 NRA 14.2 8SA 3.8

BD[ ,$171 BRA ,?645 BC3 2,8181FRP 1733 SGI 2322,9 SG2 600,3 THA 14,02 ELI 41,1 EL2 14.2 ALF 40,68
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) .

LAUNCH DATE JUk 21 1971

HELIOCEHTRIC CONIC

RL 152,04 LAL ".00

RP 216,04 LAP ",42

RC 158.651 GL -4.46

PLANETOCENTRIC CONIC

C3 14.199 VHL 3,741

LNCH AZNTH LNCM TIN[

50.00 11 50 53

60.00 12 $6 4?

TO.DO 14 20 20

80.00 16 0 I

90.00 17 36 28

100.00 18 42 53

110.00 19 19 48

FLIGHT TIME l?l,OO ARRIVAL OAT[ DEC II II?l

DISTANCE 40G,564 EARTH TO HAll

LCN. 2G6,99 VL 31.9t8 GAL 9.iS AZL IO.S3 HCA 12T.12 5NA ll|.ll ECC ,IRIS4 IiC .|50| Vl 21.503

LOP 36.12 VP |2.454 GAP 4,63 AZP R5,68 TAL 32.77 TAP tSl,86 RCA 148,1| APO 2|6.20 Vl 25.424

GP -11.15 ZAL 43.02 ZAP iT.IT ETI t76.92 ZAE 126,92 ETE 181.il ZAC 60.37 ETC 2?4.55 LVl -2.il

DLA -21.56 RAL 3t5,13 RAD GR4D,| VEL IS.SAT PTH 6,63 VHP E.993 DPA -32,01 RAP 308.60 ECC 1.2557

L-I TIME INJ LAT INJ LONG IHJ RT ARC IHJ AZNTH INJ TIN[ PO CGT TIN INJ 2 LAT INJ 2 LONG

2616.61 -18.16 71.48 155.16 136,14 12 34 30 ISIS.6 5.26 55.65

2441.55 "8.52 I0,09 173.56 125.54 15 3? 26 1441.5 ?.Sl 42,15

2195.94 "3,91 43.64 177,02 IE3°g6 14 56 56 1195,9 10.01 24.04

1883.93 -.14 22.29 179.36 I19,86 16 31 25 883.9 12.01 1.54

1572.87 1.42 .29 180.23 118,25 |6 2 40 572.9 12.85 339.09

1358.40 -.14 _ 343.66 179.36 119.86 19 5 32 558.4 12.01 322,91

1242.75 -3.91 332.55 177,02 125.96 19 40 29 242.6 10.01 312.95

DIFFERENTIAL CORRECTIONS

TOE -.3533 TRA -.7719 TC3-2.8842 BAU .5696

ROE -.3719 RRA .0685 RC3 -,6277 PAU .25566

POE -.4548 PRA -.5494 FC-15.5880 BSP 4013

BDE .5132 BRA .7749 BC3 5.0OOG PSP 1741

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CONZC

RL 192.84 LAL -.CO

RP 219.39 LAP -.39

RC 161.134 CA. -4.19

PLANETOCENTRIC CONIC

C3 14.046 VHL 3,748

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION AccURACY

3GT 2570.2 6DR 849.4 SG3 1019.5 6T 33.0 8R 28.5 $S 10.3

RRT .6956 RRP *7593 RTF ,8910 CRT .7610 CR6 -,8230 CST -.t132

6GB 2706,9 R23 .1440 R13 .9002 LSA 42.2 MSA 14.2 IRA 3.7

9G1 2640.9 6G2 595.9 THA 15.65 ELI 41.1 EL2 14.2 ALP 39.4$

FLIGHT TIH£ 180.00 ARRIVAL DATE DEC 18 1971

DISTANCE 410.801 EARTN TO MARS

LO_ 268.99 VL 31.994 GAL 5.08 AZL 90.49 HCA 128.28 9MA 183.77 ECC ,19349 INC .4924 Vl 29.305

LOP 37.27 VP 22.460 GAP 4.49 AZP 89,69 TAL 32.54 TAP 160.62 RCA 148.21 APO 219.35 V2 25.385

GP -I1.33 ZAL 45.48 ZAP 85,50 ET6 1?6.55 ZAE 127,15 ETE 169.47 ZAC 60.44 [TC 2?4,21 LVI -2,5?

LNCH AZMTH LNCH TIME L-I TIME 1NJ LAT

50.00 11 50 34 2623.48 -13.51

60.00 12 55 48 2450.03 -8.86

70.00 14 18 25 2207.15 -4.33

80.00 15 56 59 1898.66 -.64

90.00 17 32 47 1589.65 ,88

100.00 18 59 51 1375.13 ".64

110.00 19 17 51 1253.97 -4.53

DIFPERENT IAL CORRECTIONS

TDE -.3556 TRA -.7814 TC3-3.0692 DAU .5962

RDE -.3626 RRA .0697 RC3 -.8558 FAU ,25525

FDE -.3815 FRA -.5040 FC-15.7326 BSP 4236

BOE .5079 BRA .7845 BC3 5.1857 P3P 1748

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CONIC

RL 152.04 LAL -.DO

RP 219.73 LAP -.35

RC 163.649 GL -5.88

PLANETOCENTRIC CONIC

C3 13.897 VHL 3.728

LNCH AZNTN LNCH TIN(

50.00 !1 50 15

60.00 12 54 46

70.00 14 16 27

80.00 15 53 55

90.00 17 29 5

lOD.OO 18 36 48

llO.O0 19 15 54

DLA -21.13 RAL 316.03 RAD 6640.1 VEL 11.580 PTH 6.62 VHP 2.961 DPA -32.51 RAP 508.54 ECC 1.2512

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CBT TIM INJ 2 LAT INJ 2 LONG

?1,77 169.40 156.07 12 34 18 1623.5 4.83 55.91

60.51 t73.76 129.47 13 36 38 1450.0 7,21 42.87

44.22 177.18 123.91 14 55 12 1207.1 9.59 24.64

23.10 179.47 119.85 16 28 38 696,7 II.S5 2.58

1.22 160.32 118.27 17 59 17 569,6 12.56 340.08

344,47 179,4? 119.85 15 2 44 573.1 11.55 323.?5

333.14 177,18 123.91 19 36 45 254.0 6.59 313.59

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2668,5 6(.R 854.4 663 1022.6 ST 53,5 8R 2?.8 88 9.4

RRT .7085 RRF ,7690 RTF .8956 CRT .7784 CR6 -.7974 CST -.8991

9GB 2821.0 R23 .1450 R15 ,9042 L6A 42.0 HSA 14.2 SSA 3.8

3GI 2759.2 962 567,5 THA 15.50 ELI 41.1 EL2 14.2 ALF 38.25

FLIGHT TIM( 102.00 ARRIVAL DATE DEC 20 1971

DI6TANCE 415.006 EARTH TO MARS

LOL 288.99 VL 52.002 GAL 5.02 AZL 90.45 HCA 129.43 3HA 183.89 ECC .19346 INC ,4530 Vl 29.303

LOP 58,43 VP 22.427 GAP 4.35 AZP 59.71 TAL 31.90 TAP 161,54 RCA 148.31 APO 219.47 V2 25.34?

GP -11,51 ZAL 43.95 ZAP 85.87 (T8 176.19 ZAE 125.37 ETE 189.05 ZAC 90.30 ETC 274.08 LVI -2.23

OLA -20.69 RAL 516.45 RAD 6640.0 VEL !1.574 PTH 6.62 VHP 2.989 DPA -32,61 RAP 307.81 ECC !.2287

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

2630.55 -15.86 ?2.09 t69.66 155.99 12 34 5 1650.5 4.48 58.21

2458.94 -9.27 60.95 173.98 129.40 15 55 45 1458,9 6.82 43.00

2218.81 -4.78 44,84 177.34 125.86 14 53 26 1218.6 9.16 25.2?

1913.80 -1,16 25.95 179,60 119.84 16 25 48 915,8 11.07 3.25

1806.79 .33 2.I8 180,42 118,28 17 55 52 606.8 IS.AS 341.08

1368.27 -I,I6 545,30 179.60 119.84 IR 59 55 588,5 I1.07 324.62

1265.83 -4.78 333.75 177.54 123.56 19 58 59 265.8 9.I8 514.18

DIFFERENTIAL CORRECTIONS

TD£ -.3578 TRA -.7907 TC3-5,2581 BAU .6270

ROE -.5582 RRA ,DYO5 RC5 -,8800 PAU .25450

rOE -.32?8 PRA -.4583 FC-15.$546 B3P 4460

ROE .5021 ERA .7839 Re5 3.3?46 FIP !75I

LAUNCH DATE JUH It 1971

HELIOCENTRIC CONIC

RL 152,04 LAL -.DO LOL 168.J9 VL 52,010 6AL

RP RI 7,08 LAP " o31 LOP 39°58 VP t2,394 GAP

RC 166.176 GL -3.55 GP -11.G6 ZAL 44,44 ZAP

PLANETOC[NTRIC CONIC

C3 13.750 VHL 3.705

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 2508.5 $GR 559.5 9G5 1024.3 5T 35.8 8R 2?,E J| I.I

RRT .?509 RRF .7194 RTP ._#00 CRT .?752 CR8 -.Y4)1 CiV -.8?lT

$;6 2057.4 R25 .1464 RI3 .iO?8 LIA 41.? MIA 14.Z IIA I.l

8GI 2079.3 562 5iI.I TflA I2.58 ELI 41,1ELR 14,2 ALF 57.08

FLIGHT TIME IR4.00 ARRIVAL DATE DEC _2 I571

DISTANCE 415,209 EARTH TO MARl

4.55 AZL 90.41 HCA 130,59 SMA 184,02 ECC ,19547 INC °412| V| 80.505

4.t5 kIP R9.73 TAL 31,45 TAP 162,04 RCA 14R,42 APO 215.6Z Vt 25.50R

62.2| ET8 177.51 ZA[ 123.65 ET[ 188.R| ZAC 90,16 [TC 273.5? LVl -1,60

LNCN AZMTH LNCH TIHE L-1 TIH[ INJ LAT

50.D0 11 49 $4 2637,97 -14.22

60.00 12 $3 42 2468.26 -9.67

?0,00 14 14 26 2250,94 -S.24

80.00 15 50 4? 1929.39 -1.68

go.o0 17 25 21 1624,32 -*24

100.00 16 35 59 1403.66 -I.65

110.00 19 13 $3 1277.78 -5,24

DIFFERENT |AL CORRECTION5

TDE -.3569 TRA -.?994 TC3-3.4496 BAU .655?

RD[ -,343? RRA .0716 RC3 -.g069 FAU ,2535?

POE -,2760 FRA -,4146 FC-15,9652 B6P 4684

8DE .4g55 BRA .8026 Be3 3,$668 PSP 1747

OLA -20.23 RAL 316.R? RAO 6656.9 VEL 11.5R8 PTH 6.61 VHP 2.658 DPA -52.60 RAP 50?.52 [CC 1.2285

INJ LONG INJ RT A3C INJ AZHTH INJ TIME PC C3T TIM INJ 2 LAT INJ 2 LONG

?E,42 169,54 155.g0 12 55 52 1658,0 4.10 56.52

61,41 174,2| t29.32 15 34 50 1458.3 6.41 43.45

45.4? 177.53 123.80 14 51 37 1230.6 A.?I 25.92

24,76 |79.?5 119,81 16 22 57 929.4 10.57 4,14

5.16 180.54 lIB,28 17 52 26 624.5 11.33 54_.10

346,16 179.75 119.51 18 5? 3 403.g 10.57 525.51

334.59 177.55 123,60 19 55 10 277.6 . 6.71 314.85

NID-COUR3E EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

6ST 2929.5 $GR 665*2 663 1025.4 AT 54.1 6R 26.8 39 ?.6

RRT .7530 RRP ,78g8 RTF .903g CRT .7712 CR8 ",7184 C8T -.8502

6GB 5054.6 R23 ,1480 RI3 ,g111 L6A 41.4 MSA 14.2 63A 3.9

961 5000.0 SG2 574.7 THA 12.69 ELI 40.9 EL2 14.1 ALF 36.00
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 61 18TI

NEL|OC[NTRIC CCl_lC

RL 152,04 LAL ".00

RP 217.43 LAP -.26

RC 188,?1T GL -3.21

PLANETOCENTRIC EONIC

C3 13.807 VHL 3.889

LNCM AENTH LNCH TIME

50.00 11 48 30

80.00 12 52 35

70.00 14 12 22

80.00 15 47 37

90.00 17 21 38

100.00 18 30 29

110.00 19 11 48

PLIGHT TIM( Ilt. O0 ARRIVAL DATE DEC li 1011

OISTANCE 4||,410 EAMTM TO MAR1

L04. 260.ll WL 3loOtS GAL 4.89 AZL Ik0o37 MCA i3I,?l 8MA 184,1i ICE ,|9|51 IMC .3708 Vl 2|,101

LOP 40,73 VP 88,368 GAP 4,03 kip ID.?S TAL 31.00 TAP 168,73 RCA 141.32 APO 219.70 V2 II,lil

rip -11.88 ZAL 44.95 ZAP 80.72 ET8 177.44 ZAE 181.94 (TE lll.2l ZkC 90.00 ETC 273.81 LVI "loll

OLA -19.75 RAL 31?.30 NAB 6639.9 VEL 11.582 PTH 6,61 VHP 2.99t DPA -33o18 RAP 301.87 ECC 1.2281

L-I TIME INJ LAT INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CIT TIM IHJ 2 bAT INJ 2 LONG

2645.63 -14.60 78.77 170.23 135,60 12 33 36 1645.8 3.71 88.85

2478.09 -10.09 G1,89 174.46 129o23 13 33 53 1478.1 5.99 43.02

2243.35 -5.71 48.14 177.?2 123.73 14 49 45 1243.8 8.24 28,58

1945.44 -2.23 25.67 179.89 119.78 16 20 2 945,4 10.05 3.08

1842.26 -.82 4,16 160.67 118.27 I? 48 58 642.3 10.79 343.14

1419°91 -2.23 347.04 179.89 119.76 16 54 9 419.9 lO.OS 328,42

1290.37 -5.71 335.06 177.72 123.73 19 33 18 290.4 8.24 315.51

DIFFERENTIAL CCRRECTION8

TDE -.3559 TRA -.8080 TC3-3.6449 BAU .6846

ROE -.3350 RRA .0720 RC3 -.9373 FAU .25315

FOE -.2384 FRA -.3873 FC-16.1062 BSP 4894

8DE .4888 BRA .8112 BC3 3.7635 FSF 1720

LAUNCH DATE JUN 21 1971

NELIOCENTRIC CONIC

RL 152.04 LAL -.00 LOL 268.99 VL 32.027 GAL

RP 217.?9 LAP -.24 LOP 41.87 VP 22.330 GAP

RC 171.268 r,d. -2,83 GP -12.07 ZAL 45.47 ZAP

PLANETOCENTRIC CCAqIC

C3 13.467 VHL 3.670

MID-COURSE EXECUTZON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5052,0 6GR 873,5 883 1028.6 6T 34,4 6R 26.1 66 ?°I

RRT .7460 RRF .8013 RTF .9085 CRT .7669 CR8 -.8748 C8T -.8228

6GB 3174.6 R23 .1490 R13 .9152 LSA 41.2 MBA 14.1 66A 4.0

SO1 3123.3 SG2 568.5 THA 12.47 ELI 40.8 EL2 14.1 ALP 35.03

PLIGHT TIME 188.00 kRRIVAL DATE DEC 28 IiTt

DI3TANCE 427.608 EARTH TO MARS

4,82 AZL 90.33 HCA 132.88 8HA 184,29 [CC .19357 |NC .3276 Vl 29.303

3.88 AZP 89.78 TAL 30.53 TAP 163.41 RCA 148.62 APO 219.97 V2 25.229

79.21 ETS 177.06 ZAE 120.28 ETE 187.89 ZAC 89,84 ETC 273.77 LV! -1.28

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

50.00 11 49 5 2654.12 -15.01

60.00 12 51 25 2488.37 -10.54

70.00 14 10 14 2256.68 -6.21

80.00 15 44 23 1961.99 -2.79

90.00 17 17 48 1660.66 -1.41

100,00 18 27 15 1436.46 -2.T9

110.00 19 9 40 1303.50 -6.21

DIFFERENTIAL CCRR£CTION8

TOE -.3522 TRA -.8148 TC3-3.8402 BAU .7126

RDE -.8229 RRA .0783 RC3 -.6587 FAU .25008

FD( -.1489 FRA -.3070 FC-16,0766 BSP 5133

DOE .4779 ERA- .8183 BC3 3.9580 FSP 1746

LAUNCH OATE JUN 21 1971

HELIOCENTRIC CC_ilC

DLA -19.24 RAL 317.74 RAO 6639.8 VEL 11.556 PTH 6.60 VHP 2.995 DPA -33.46 RAP 306.46 ECE 1.2218

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.14 170.53 135.70 12 33 19 1654.1 3.29 57.20

62.40 174.72 129.13 13 32 53 1488.4 5.54 44.42

46.83 177.94 123.65 14 47 30 1256.7 7.75 27.29

26.58 180.06 119.74 16 17 S g62.0 9.52 5.99

5.18 180.82 118.25 17 43 29 660.7 10.23 344.21

347.95 180.06 119.74 18 51 12 436.5 9.52 327.38

335.75 177.94 123.65 19 31 23 303.5 7.75 316.21

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 3172.1 SGR 8?4.5 SO3 1020.6 ST 34.4 8R 25.3 88 5.8

RRT .7544 RRF .8089 RTF .9092 CRT .7585 CR8 -.5226 CST -.7087

SGB 3290.4 R23 ,1535 R13 .8155 LSA 40.5 MSA 14.1 93A 4.1

SOl 3242.1 SO2 561.7 THA 12.12 ELI 40.3 EL2 14.1 ALF 33.83

FLIGHT TIM( 190.00 ARRIVAL DATE DEC 28 1971

DISTANCE 431.804

RL 152.04 LAL -.00 LOL 268.98 VL 32.036 GAL 4.75 AZL 90.26 HCA 134.02 9NA

RP 218.15 LAP -.20 LOP 43.02 VP 22.298 GAP 3.74 AZP 89.80 TAL 30.03 TAP

RC 173.829 GL -2.48 GP "12.27 ZAL 46.01 ZAP 77.74 ETS 176.88 ZAE 118.64 ETE

PLANETOCENTRIC CONIC

CS 13.330 VHL 3.651DLA -18.72 RAL 318.19 RAO 6639.7 VEL 11.550 PTH 8.60 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ASC 1NJ AZMTH INJ TIME

50.00 11 48 37 2662.87 -15.43 73.54 170.84 135.50 12 33 0

60.00 12 50 11 2499.15 -11.00 92.93 174.99 129.02 13 31 50

70.00 14 8 1 2270.34 -6.72 47.55 178.16 123.56 14 45 51

50.00 15 41 5 1979.05 -3,36 27,52 180.24 119.69 16 14 4

90.00 17 13 56 1879.54 -2.02 8.24 180.99 118.21 17 41 56

100.00 18 23 57 1453.52 -3,38 348.89 180.24 119.69 18 48 II

110.00 19 7 27 1317.16 -6.72 336.47 178.16 123.56 19 29 25

DIFFERENT IAL CC_RECTION8 MID-COURSE EXECUTION ACCURACY

TD[ -.3475 TRA -.8218 TC3-4,0391 |AU .7409 8GT 3293.9 5GR 879.7 SO3 1016.8

ROE -.3122 RRA .0798 RE3 -.9853 FAU .E4?g? RRT ,7846 RRF ,9183 RTF ._,lS

FOE -.0841FRA -.RSSI FC-16.1046 98P 5358 SOB 3408.4 R23 .1586 RI3 ,9174

8DE .4471 6RA .8233 6C3 4.1375 FSP 1741 881 3363.9 $82 555.2 THA 11.87

LAUNCH DATE JUN 21 1971 FLIGHT TIHE 192.00

EARTH TO MARS

184.44 ECC .19367 INC .2830 Vt 29.303

164.07 RCA 148.72 APO 220.16 V2 25.189

187.53 ZAC 89.68 ETC 273.68 LVI -.98

3.000 OPA -33.74 RAP 306.09 [CC 1.2194

PO CST TIN INJ 2 LAT IMJ 2 LONG

1662.9 2.85 57.57

1499.1 5.06 44.94

1270.3 7.23 28.02

979.0 8.96 6.95

679,5 9.66 345.30

453.5 8.96 328.32

317.2 7.23 316.93

ORBIT DETERMINATION ACCURACY

ST 34.4 SR 24.9 98 S.S

CRT ,7500 CRI ",3449 CIT -,Sill

L8A 39.9 M8k 14.1 95A 4.8

ELI 39.5 EL2 14, 0 ALF 32.?9

ARRIVAL DATE DEC 30 1971

OISTANCE 435.999 EARTH TO MAR8

4.$8 AZL 90.24 HCA 135.16 SNA 184.60 ECC .19379 INC .2369 VI 29.30)

3.59 AZP 89.63 TAL 29.57 TAP 164,72 RCA 148,82 APO 220.37 V2 25.149

76,31 ET8 178.28 ZA£ 117.03 ETE 187.18 ZAC 89.50 ETC 273.60 LVi -.85

C3

TOE -.3430 TRA -.8299 TC3-4.2445 BAU .?702

ROE -.3041RRA ,0758 RC3-1.0206 FAU .24759

POE ".0610 FRA -,2444 FC-16,2419 06P 3550

BDE .4584 ORA ,8333 BC3 4.3655 FSP 168T

HELIOCENTRIC CONIC

RL 152.04 LAL -.00 LOL 288.99 VL 32.043 GAL

RP 216.$1 LAP -.17 LOP 44.15 VP 22.266 GAP

RC 176.400 6L -2.09 GP -12.4T ZAL 46,57 ZAP

PLAMETOCENTR1C CONIC

13.197 VHL S,633 DLA -18.18 RAL 318.64 RAO 663g,7 VEL |1.544 PTH 6.59 VHP 3,007 OPA -34.01 RAP 305.75 ECC 1.2172

LNCM AZMTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TIN( PO CST TIM INJ 2 LAT INJ 2 LONG

SO,QO II 48 6 26?2,09 -15.88 73,g6 171.17 135.46 12 32 38 1672,1 2.39 5?.95

80.00 12 48 53 2510.44 -11.48 63,50 175,27 128,g0 13 30 44 1510.4 4.57 43,48

70.00 14 5 43 2264,56 -T,26 48,31 178.40 123,47 14 43 48 1284,6 9,70 29.?7

80.00 15 37 43 1996.64 -3,gs 28,49 180.44 119.62 18 11 0 g96.6 8,39 ?.94

80.00 17 10 1 1698.91 -2,64 7,32 181.16 118.17 17 38 19 698.g 9.06 346,41

100.00 18 20 35 1471.11 -3.95 34g.86 180.44 119,62 18 45 6 471.1 8.39 329.31

110.00 19 S 10 133].37 -T.26 337.23 178.40 123.47 lg 27 21 331.4 6.70 317,69

DIFFERENTIAL CCRRECTION6 MID'COURSE EXECUTION ACCURACY OREIT DETERMINATION AccuRACY

$GT 3420.6 $GR 892,0 $83 1020.2 ST 34.3 SR 24.1 85 5.0

RRT ,7776 RRF .8303 RTF .9161 CRT ,7432 CR8 -.2658 CST -.5099

$GB 3535.0 R23 ,1574 R13 ,9218 LSA 39.6 MSA 14,1 86A 4.2

SOl 34g2.1 882 $4g.3 THA 11.76 ELI 39,5 EL2 14.0 ALF 31.99
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL, 4, 1971) ,

LAUNCH DATE JUN 21 ISTS

HELIOCENTRIC CONIC

ML 152.04 LAL ".OO

RP 218.48 LAP ".IS

RC 178.981GL "1,6T

PL4N(TO¢EHTRIC CONIC

C] 13.067 VHL ]o615

LNCH AZNTH LNCH TIME

50.00 11 4? ]2

SO.DO 12 47 51

YO*O0 14 3 21

90.00 15 34 15

90.00 IT 6 1

100.00 18 17 ?

110.0D 19 2 4T

PLIGHT TIH[ 194.00

DISTANCE 440.1|8

4,ll AZL SO.IS NCA 18D,_D |HA

AIRIUAL DATE JAM 1 IDlE

LOt. ll8.n VL )I.OIS GAL

LOP 45.28 VP 8Z.|$4 GAP 3.45 AZP 8S.$8 TAL 2t.O? TAP

6P -12,D$ ZAL 47.|4 ZAP 74,68 [T8 1?!.80 ZAE 115.41 [TE

EARTH TO NAIl

t84,78 [CC .IS)DR INC .tD84 Vt ID.DD3

183,3i RCA 14l,R$ APO IED,19 VE El.]DR

188.01 ZAC 38.38 ETC E?$.SE LVI ".IS

DLA -1?,$1RAL 319.10 RAG 6889.6 VEL I1.S$8 PTH 8.t0 VMP ].DIS DPA -34°24 RAP $OS,4T [CC t.EISt

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH IMJ TIME PO C|T TIN INJ 2 LAT IMJ 2 LONG

2601.82 -ID.SS 74.4D 171.51 135.33 18 38 14 1641.8 1.00 38.]6

2522.30 -11.99 84.09 173.57 128.77 13 29 33 1522.3 4.D5 46.D5

2299.]7 -7.81 4D.D9 178,66 I83.$5 14 41 40 I899.4 6.14 29.S3

2014.84 -4.57 29.49 18D.65 119.54 ID 7 50 ID14.8 7.T9 0.94

1718.87 -3.28 8.44 181.36 118.1D 17 34 sg 718.9 8.45 547.55

1481.32 -4.5? 350.88 18D.65 119.54 18 41 57 489.3 ?.T9 ]]D.]3

1346.19 -7.81 338.01 178.61 123.35 19 23 14 544.2 6.14 ]18.47

DIFFERENTIAL CORRECTIONS

TDE -.]329 TRA -.8139 TC3-4.4411 BAU .7978

ROE -.290] RRA .DSOO RC]-1.D404 FAU .24322

FOE .0451 FRA -.1538 FC-16.1141 DSP 58D5

DDE .441? BRA .83Y7 BC] 4.563] PSP 1719

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 3558.3 SC& 891.7 8G3 1006.8 ST 33.9 8R 23.1 SS 4.8

RRT .7843 RRF .83D9 RTF .9153 CRT ,T276 CR3 .1661 CST -.1124

SGB 3648.9 R23 .1659 R|3 .9207 LSA 38.6 NSA 14.t SSA 4.4

SGI $608.4 SG2 542.5 THA tl.44 ELI 58.6 EL2 13.9 ALF 30.DD

LAUNCH DATE JUN 21 1971 PLIGHT TIN[ 196.DD ARRIVAL DATE JAN ] 19T2

HELIOCENTRIC CON|C

RL 152.34 LAL -.OD LOL 268.99 VL 32.065 GAL

RP 219.85 LAP -.09 LOP 46.41 VP 22.203 GAP

RC 181.572 CA. -1.24 GP -12.89 ZAL 47.73 ZAP

PLANETOCENTRIC CONIC

C3 12.941VHL 3.597

LNCH AZNTH LNCH TIM£

50.00 11 46 54

60.00 12 46 4

70.00 14 0 53

80.00 15 SO 48

90.00 IT 1 55

100.00 18 13 34

110.00 19 0 19

DIFFERENTIAL CORRECTION8

TDE -.3224 TRA -.8387 TCS-4.6485 BAU .$240

20( -.2786 RRA .D811 MC3-I.DG?9 FAU o84034

FDE .1157 FRA ".098E FC-|S.D?S3 88P 6033

BD( .4891 BRA ,8487 DC3 4,7670 PIP l?O8

DISTANCE 444.376 EARTH TO MARS

4.54 AZL 90.14 HCA 137.42 8HA 164,98 ECC .19411 INC .139D Vl 29.303

3.31 AZP 89.90 TAL 28.5? TAP I65,99 RCA 149.03 APO 82D.81 V2 23.066

73.56 ET$ 175.48 ZA[ 113,91 ETE 188.52 ZAC 89,12 ETC 2?3.46 LVI -.DD

DLA -1?.01 RAL 319.56 RAD D839.5 VEL 11.533 PTH

L-I TINS INJ LAT

2692.D8 -16.85

2534.74 -12,52

2314.81 -8.39

2D33.65 -5.20

1739.40 -3.94

1508.12 -5,20

1361.62 -8.39

8.58 VHP 3.024 DPA -34.55 RAP 305.22 ECC 1.8130

INJ LONG INJ RT ARC INJ A2NTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

74.87 1?1.8? 135.18 12 31 46 1696.1 1.39 56.79

14.71 175.88 128.63 13 28 19 1534.? ].50 46.DS

49.92 178.92 123.23 14 39 28 1314.8 5.58 30.3?

30.53 160.88 119.44 16 4 36 ID33.? 7.17 10.01

9.59 181.57 118.03 17 30 55 ?39.4 ?,01 340.?2

351,90 180,88 119.44 18 30 42 308.1 T.l? 331.38

338.84 178.92 123.23 19 23 1 3DI.6 S.56 319.86

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3339.4 $C_ 397.7 SG3 899.7 IT 3].5 3R 28.3 G8 5.8

NET .793Z RRP .8457 RTF .9183 CRT .7121 ¢R| .4201 C4T .1474

8GB 3787.D R23 .1686 RI3 .D21? L]A 37.S MSA 14.1 SEA 4.|

GG! 3789.5 362 538.4 THA 11.21 ELI 37.8 EL8 13.9 ALF 89.76

LAUNCH DATE JUN 21 1971 FLIGHT TIM( 1DR,DO ARRIVAL DATE JAN 5 19Tt

HELIOCENTRIC CONIC

RL 152.04 LAL ".00 LOL 261.99 VL

RP Z|9.42 LAP -.Ot LOP 47.54 YP

RC 114.172 GL -.78 _P -|].12 ZAL

PLANETOCENTRIC CONIC

C3 18.819 VHL ]*580

LNCH AZHTH LNCH TIME

50.00 11 4e 18

90.00 12 44 31

70.00 13 58 10

90.00 15 2T 3

90.00 19 5? 44

lOG.DO 1] 9 5S

110,00 19 57 44

DIFFERENTIAL CCNRECTI_qS

TDE -.3105 TRA -.8414 TC3"4,ilIS IAU .ISEI

ROE -.299R ERA .011Y RC3-1,DgG| PAU .|373D

FOE .1845 FRA -.046| PC-IS,DE53 |SP 6214

ODE .4094 |RA .84?S 8C] 4.9?4| PIP 1694

DIITANC[ 448.540 EARTH TO MARS

36.D73 GAL 4.4G AZL 90.09 HCA 138.34 ]MR 185.0D [CC .19430 INC .0062 Vl 29.30]

22.17_ GAP 3.1T A2P 09.93 TAL 28.07 TAP 168.S1 RCA 149.13 APO 281.05 V8 25.D28

48.34 ZAP 72.E? ETS 175.D7 2AS 112.40 ETE 181.20 ZAC 88.91 [TC ETS,4O LV! .83

DLA "IS.SO RAL 380.03 RAD G819.3 VEL 1t.528 PTH 6.t7 VHP 3,D35 DPA -34.88 RAP 505.01 [CC 1.8110

L-! TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CSY TIM INJ ELAT INJ 8 LONG

2TDE.DO -IT.ST 75.37 1?8.23 13t.02 12 31 15 ITOE.9 .84 59.24

8547.79 "13.07 11.37 176.21 128.47 13 86 59 1547.0 2.9] 47.88

233D.90 -0.99 1D.?8 179.20 123.09 14 3T 9 1330.9 4.95 31.21

2053.12 -5.81 31.61 131.12 !19.33 IS I IG 1053.1 G.S2 11.10

176D.54 -4.S2 ID.TT ISI.O0 117,93 tT E? 5 TSO.S 7.15 ]49.92

1527.|9 °9.85 3It. DO 101.12 111.]$ 18 35 EE 527.G 4.51 ]]t.49

1377.71 "R.DS $59,70 179.E0 I85.09 19 EO 48 3?7.7 4.95 160.13

MID-COURSE EXECUTION ACCURACY ORBIT OETERMINAT|ON ACCURACY

3GT 3TOI.E 8GR 804.1 3G3 931.9 IT 33.D 8R tl.5 1| S,O

RRT ,IDII RRF .0944 RTP ,_.Ti CRT .6R43 CRI .lOll Cll .i)TI

|GO 303T.8 R|3 .IT34 213 .RE_? LIA 57.D MGA 14,1 iRA 4.6

GGI 3811.5 362 530,3 THA JI.O7 ELI 3S.g ELE 13.0 ALP E8.74

LAUNCH DATE JUN 81 I9TI PLIGHT TIN( MOO.DO ARRIVAL DATE JAM Y 1RYE

NELIOCEMTMIC CCNIC

RL 188.04 LAL -.DO LOL ERI.SG VL

RP 819.90 LAP °.OR LOP 4t.88 VP

RC 184.T81GL -.30 GP -13.32 ZAL

PLANETOCENTRIC CONIC

C3 It.701VNL 3.214

LNCN AZNTH LNCN TIME

SO.DO 11 45 14

GO.DO IE 42 5]

TO.DO 13 SO ]G

eO.O0 15 23 14

90.00 16 5] 85

100.00 18 6 $

110.00 10 55 ]

DIFFERENTIAL CORRECTIONS

TDE -.2960 TEA -.847] TC]-S.DS87 |AU .8800

ROE ".2546 MRA ,08SD RC5-1,1254 PAU .83412

FOE .2S61 IrRA .0D71 PC-15.9578 OSP $4?8

BDE .3905 liRA .8316 BC] 5.1823 PGP ID60

DISTANCE 4RE.T41 EARTM TO MARl

3t,Dll SAL 4.39 AZL 90.03 MCA 13$.iY IRA 102.t? ECC .19452 IRE .DEER Vl E9.305

tE,141 SAP 3,04 AZP 3g.S? TAL E?,11 TAP IGTot3 RCA 149.23 APO ttt,SD VE 14.98T

48,GS ZAP 71.00 IT| I?4,GS ZA[ llO,Sl [TE 181,85 ZAC 88.G9 ETC 873,32 LVl .SE

OLA -11.74 RAL 3|0.§0 RAG 3636,4 VEL 11.t83 PTH G.17 VHP 3,04? DPA -]5.DS RAP $04.24 [CC t.80]0

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ ELAT INJ 8 LONG

8714.31 -1?.81 71.90 172.E! 134,85 t2 30 30 1714,3 .ET 59,?8

85DI.48 -1],43 SG,O? 171.51 128.3D 15 85 34 1511.5 E,]] 47.93

E]47,$8 "9.Gt 31,$4 ITG.50 122.95 14 34 44 !]47.? 4.]1 ]2.09

EDT3.89 -D.5| $E.?3 181,38 11D.2D 15 $7 50 1073,3 S.85 12.88

IT82,44 -1o31 1_,D0 182,04 117,88 17 8] 8 ?SE.4 6,46 ]$1.19

154?.?S -D,S2 354.10 181,38 119.2D 18 51 5D 547.A S.S$ ]]].$9

13D4.50 -D.D! 340.80 179.50 128,93 ID 14 17 3g4.s 4.31 ]21.01

MID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

8GT 3602.6 3DR 911.8 DG3 DD].4 ST 38,] SR 20.6 88 ?.0

RRT ,8107 RRF .8130 RTF .91D5 CRT ,6?20 CR8 .?865 CST .4642

SC_ 400?.? R23 .1788 RI3 ,9234 LSA 36,0 N]A 14.2 85A 4.T

$G1 3973.3 SG2 824.4 THA ID.g2 ELI 35.8 EL2 33.8 ALF 2T.64

2078



: JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

L4UNCH OAT[ JUM 21 1971

MELIOCENTRI{ ¢1_11¢

RL 192.04 LAL -.OO

RP 220.36 LAP .O|

RE 119,399 GL .20

PLANETOCENTRI¢ CONIC

C3 12.989 VHL 3.549

LNCH AZMTN LNCH TINS

$0.00 It 44 32

60.00 12 41 7

70.00 13 52 4?

90.00 :S 19 22

90.00 :6 49 0

tOO.00 16 2 IS

110.00 18 92:3

FLIGHT TfN( 20|,00 ARRIVAL DATE J4l l IlYl

0IIT4K[ 4ll.Ill [41YM

4.32 AZL 9i.le NCA 140.18 INk 181.44 ECC °10416 liC

TO HAll

LOL lll.DI YL 38.096 GAL .DODO Vl II.IDI

LOP 41.T8 VP 28.110 IAP 2.g0 AZP 90.02 TAL 27.04 TAP tiT,|5 RCA 149.33 APO 221,ll V2 14,046

_P -13.60 ZAL 49o61 ZAP 09.7B ITS 174.22 ZA[ 109.46 ETE IIS.Sl ZAC |l.4i [TC 273,3! LVi ,lO

DLA "15.06 RAL 320.97 RAD Ii39.4 VEL 11.$18 PTH I,S7 VHP 3,061DPA "$$.37 RAP 304,71ECC ],|O/!

L'| TIME INJ LAT INJ LONG ]NJ RT AiC INJ AZMTN INJ TIME PO ¢|T TIM INJ 2 LAT |NJ 2 LONG

2121,39 "19,50 /6.46 113.01 t34,65 12 29 S6 t/26.4 -.34 60,92

217S.89 "[4,26 66.90 176.90 128.10 t3 24 3 1575,9 1,69 40.68

2365,21 "1D.26 52,62 179.81 122.79 14 32 12 1365.2 3.69 33.01

2094.22 "7.21 33,90 181.65 119.03 IS 54 16 1094.2 S.lS 13.30

1805.03 -6.03 13.28 192.30 117,68 17 19 5 605.D $.74 392.44

1566.69 -7.21 355.27 161.65 119.05 18 28 22 566.? S.IS 334.74

1412.03 -10.20 341.54 179.81 122.76 19 15 45 412.0 S.6S 321.95

DIFFERENTIAL CCRRECTION$

TOE -.2789 TRA -.egos TC3-9.2654 BAU .9072

ROE -.2419 RRA .0876 RC3-1.1549 FAU .23070

FOE .$310 FRA .0602 FC-15.6606 BSP 6?00

BOG .3692 BflA .8550 BE3 5.3905 FSP 1664

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUmACY

6GT 4023.1 SGR 919.6 SO3 973.9 6T 31.5 SR 19.7 61 8.4

RRT .8189 RRF .8714 RTF .9192 ER7 .6441 CR9 .7989 CST .5408

SOB 4126.6 R23 .1846 R13 .9239 LSA 35.0 MSA 14.4 6SA 4.6

601 4094.1 SG2 518,? THA 10.78 ELl 34.5 EL2 13.6 ALF 26.43

LAUNCH DATE JUN 21 1971 FLIGHT TIME 204.00 ARRIVAL DATE JAN 11 1972

HELIOCENTRIC CCNIC

RL 152.04 LAL -.00 LOL 268.99 VL

RP 220.74 LAP .05 LOP 10.89 VP

RC 192.025 GL .74 GP "13.85 ZAL

PLANETOCENTR1C CONIC

C3 12.479 VHL 3.533

LNCH AZNTH LNCH TIME

SO.O0 11 43 34

60.00 12 39 15

70.00 13 49 49

60.00 15 15 18

90.00 16 44 26

100.00 17 58 10

110.00 18 49 15

DIFFERENTIAL CORRECTIONS

TOE -.2596 TRA -.9539 TC3-S.4734 BAU .9343

RD[ -.2290 RRA .0893 RC3-1.1856 FAU .22725

FDE .4034 FRA .1088 FC-|9.7656 B$P 692]

BOG .3464 BRA .8585 BC3 5,6004 FSP 1646

DISTANCE 461.093 EARTH TO MARS

32.107 GAL 4.24 AZL 89.92 NCA 141.90 SHA 185.63 £CC .19502 INC .0762 V! 29. S03

22.079 GAP 2.77 AZP 90.06 TAL 26.52 TAP 168.42 RCA 149.43 APO 221.83 V2 24.904

50.26 ZAP 98.59 ETS 173.79 ZAE 108.04 ETE 185.28 ZAC 88.21 ETC 273.28 LV! 5.09

DLA -14.35 RAL 321.44 RAD 6639.3 VEL 11.513 PTH 6.56 VHP S.OT5 DPA -35.65 RAP 304.02 ECC 1.2054

L*i T|HE INJ LAT ]NJ LONG ]NJ RT A$C ]NJ AZMTH [NJ TINS PO ¢6T TIN INJ 2 LAT INJ 2 LONG

2739.08 -19.11 77.06 173.42 134.44 12 29 13 1739.: -.96 60.79

259|.01 -14.89 67.57 :77.27 127.89 13 22 26 1591.0 1.03 49.34

2383.53 -10.93 53.62 180.13 122.56 14 29 33 1383.5 2.95 35.9?

2115.95 -7.93 35.11 181.94 118.68 15 50 34 1116.0 4.43 14.58

1828.43 °6.77 14.60 182.57 117.52 17 14 54 828.4 5.00 313.75

:590.43 -7.93 356.48 181.94 118.88 18 24 41 590.4 4.43 335.95

1430.35 -10.93 342.53 180.13 122.56 19 13 6 430.4 2.93 322.89

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8ST 4144.3 8GR 928.6 $03 964.2 ST 30.6 SR 18.9 SS 9.6

RRT ,8270 RRF ,8797 RTF ,9198 CRT .6100 CR9 .8405 CST .9772

$GB 4247.0 R23 .1907 R13 .9244 LSA 33.9 NSA 14.6 69A 4.6

SGt 4215.9 902 513.2 THA 10.66 ELl 31.2 EL2 13.7 ALF 2S.OG

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CCNIC

RL 152.04 LAL -.00

RP 221.12 LAP .09

RC 194.099 GL 1.50

PLANETOCENTRI¢ CONIC

C3 12.375 VHL 3.516

LNCH AZNTH LNCH TIN[

50.00 11 42 29

60.00 12 37 14

70.00 13 46 42

20.00 15 11 S

9D.DO IS 39 42

100.00 17 53 57

110.00 18 46 S

FLIGHT TIN_ 206.00 ARRIVAL DATE JAN 13 1912

DISTANCE 465.263 EARTH TO MARS

LOL 268.99 VL 32.118 GAL 4.16 AZL 8g.36 HCA 143.01 SNA 185.81 ECC .19530 |NC .1416 Vl 29.303

LOP 52.00 VP 22.049 GAP 2.$4 AZP 90.]1 TAL 26.00 TAP 169.00 RCA 149.52 APO 222.10 V2 24.803

GP -14.12 ZAL $0.94 TAP 67.45 ETS 173.33 ZAE 106.65 ETE 18498 ZAC 67.95 ETC 273,25 LVI 1.36

DLA -13.61 RAL 321.gl RAD 6639.2 VEL 11.109 PTH 6.$6 VHP 3.090 DPA -35.93 RAP 304.58 [CC 1.203Y

L-I T]N[ |NJ LAT INJ LONG INJ RT A3C INJ AZNTH ]NJ TIME PO ¢6T TIN INJ 2 LAT INJ 2 LONG

2152,92 -19.15 77,70 173.84 134.21 12 28 21 1752.5 -1.69 SI.3t

2606.92 -15.55 68,59 177.65 127.66 13 20 41 1606.9 .33 50.10

2402,70 "]1.63 14,88 |80.49 |22.34 14 26 41 1402.T 2,22 34.97

2138.59 -8.67 18,35 182.25 118,69 15 46 44 1135.6 3.67 19.03

1852.70 -7.53 11.95 182,86 117.34 I? 10 14 852.7 4.23 3|9.1|

1613.03 -B.87 S§7,75 182.25 1|8,69 18 20 30 613.0 3.07 337.19

1449.52 -11.93 345.56 180.48 122.34 19 10 18 449.5 2.22 323.99

DIFFERENT IAL CCRRECTION9

TDE -.2374 TRA ".8559 TCS-S.6SQ9 9AU .9311

ROE -.2115 RRA .0914 flC3-|.2|72 FAU .22356

FOE .4?96 FRA .1609 FC-IS.6409 |3P ?147

BOG .3206 ERA .2009 |C3 5.8094 rIP 1829

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4263.8 SGR 919.1 $03 913.S ST 29,9 SR IT.? IS 11.4

RRT ,9346 RRF .6878 RTF ,_901 CRT .5676 CRI .896l cat ,iDOl

SOB 4365.8 R23 .1975 R|3 .9246 LEA 32.7 RIG IS.O $lA 4.9

3GI 4338.I SG2 509,! THA 10.S$ EL! 31.6 EL2 13.4 ALF 25.45

LAUNCH DATE JUN 2] 1971 FLIGHT TIME 208.00 ARRIVAL DATE JAN 19 19T2

HELIOCENTRIC CONIC

RL 152,04 LAL -.DO LOL 268.99 VL

RP 221,50 LAP .12 LOP SS.ti VP

RC 191,299 GL t.SO GP -14.41 ZAL

PLANETOCENTRIC CONIC

C3 12.277 VHL 3,504

LNCH AZNTH LNCH TIN( L-I TINS |NJ LAT

90.00 11 41 1? 2769°73 -20.42

60.00 12 35 4 2623.67 "19.21

TO.DO 13 43 25 2422.77 -12.36

GO.DO 15 6 41 2162.10 -9.44

gO.DO 16 34 47 1977.90 -8.31

100.00 17 49 33 16_6.67 -9.44

110.00 16 42 51 1469.$9 -12.36

D|FF_RENTIAL CCRRECTION8

TOE -.2:26 TRA -.9991 TC3-S.6975 BAU .96?9

ROE -.2OFT RRA .0933 RC3-t.2497 FAU .21980

FDE .5553 FRA .2081 FC-15,5001 D6P 7367

BOG .2930 BRA .6651 BE3 6.0197 FDP 1608

DISTANCE 462.430 EARTH TO MARS

32.130 6AL 4.0g AZL 99.?9 HCA 144.12 SMA 196.DD [CC o19361 IMC ,2063 VI 29.303

22.019 GAP 2.11AZP 9Q,17 TAL 21,4? TAP 169.S0 RCA 149.62 APO 222.39 V2 94.891

51.63 ZAP $6.35 ITS t72.86 ZAE lOS.Z9 ET[ 134,69 Z_C 27.67 [TC 2T3.94 LVl t.67

DLA "12.83 RAL 322.38 RAD 8633,2 VEL 1].504 PTH 6,5_ VHP 3.107 DPA -36.23 RAP 304.59 £C¢ !.2020

|NJ LONG INJ RT A$C |NJ AZMTH INJ TIME PO ¢9T TIM INJ 2 LAT 1NJ 2 LONG

78,39 174o29 133.96 12 2? 23 1766,? "2.36 61.91

69.26 179,03 127,40 13 18 46 1623,? -.41 $0.90

15,76 180.83 122.09 14 23 4? 1422.9 t.4S 56.02

37,71 182.57 118.46 11 42 43 1162.1 2,87 17,12

17.41 193.1T 117,13 17 8 5 8??.g 3.42 316.$3

359.08 182.17 119,46 18 IG 50 616.6 2,67 335,49

344,67 180.83 122,09 lg 7 20 46g.6 1.49 324.94

MID-COURSE EXECUTION ACCURACY C_B]T DET[RM|NATION ACCURACY

SOT 4383.4 SGR 941.8 $03 942.2 ST 28,4 8R 16.7 16 13,0

RRT .8422 RRF .8917 RTF .9204 CRT ,5144 CR9 .6819 CGT .SSI7

8GB 4484.g R23 .2044 R13 ,9248 LDA 31.S MGA 15,S SGA 4,9

SG1 4456.5 SG2 103.2 THA |D.47 ELI 30.0 EL2 :3.5 ALF 2i.40

20Tg



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) ;

LAUNCH DATE JUN 2l llTI

HELIOCENTRIC C_NIC

RL Ill.D4 LAL -.00

RP '221.81 LAP .IS

RC 199.94S GL R.S3

PLANETOCENTRIC CONIC

CS 12.114 VHL 3,411

LNCN AZHTH LHCM TINS

50.00 11 $g 57

60,00 12 32 45

T0,00 13 39 SS

80.00 t| 2 S

90,00 IS 89 40

lOG.GO 17 44 ST

110.00 18 39 22

FLIGHT TIME llO.OO ARRIVAL DATE JAM IT ilFI

OIITANC[ 471.S9] EARTH TO MAR1

L_. Ill.iS VL 3|.1A1 GAL 4.01 AZL 19.72 NCA |4i,22 IRA lll,2g ECC .195i3 IiC .2744 VI II.)e3

LOP S4,21 VP 21.96t GAP 2.38 AZP 90,25 TAL 24,03 TAP ITO,IS iCk 149.?2 kPO 122,ll V2 I4,TID

GP "14.71 ZAL 3|.34 ZAP IS.21 ETA 172.38 ZAE 103.96 ETE 184,40 ZAC IT,3? ETC 273.23 LVI 1.97

DL& "12.0| RAL 322,R5 RAD 6039,2 VEL 11,500 PTH O,SS VHP 3.124 DPA -31.33 RAP 304.A1 ECC I.lOOI

L'I TIME IMJ LAT |HJ LONG |NJ RT ARC |NJ AZMTH IRa TINE PO CIT TIN |NJ 2 LAT INJ 2 LONG

2TBI,?R -21.13 79,11 IT4.73 133,68 12 26 t8 1?81.6 -3.12 12.94

2641,32 -16,96 ?0.19 178.A? 127,12 13 16 46 1641.3 -1.19 S1.74

2443,81 -13,12 Sl,gl 181,21 121,82 14 20 40 1443,A ,15 37,12

2111.6S -10.23 39,10 182,91 118.20 15 38 32 illl. T 2.04 18.4T

1904,12 -9,12 18.91 183.50 116.68 IT I 24 904.1 Z.SA 358.00

1661.13 -10.23 ,4? |82,91 118.20 16 12 38 661.1 2.04 139.64

1490,63 -13,12 345,63 161,21 121,82 19 4 13 490,6 ,65 326,04

DIFFERENT IAL CCRRECTI(_6

TOE -.1850 TRA -.6603 TC3-S.OgsI BAU 1.0146

ROE -.1874 iRA ,0g52 RC3-1,2838 FAU .21600

FOE ,6308 FRA ,2542 FC-15,34?6 BSP ?585

ODE ,2634 BRA ,6665 BE3 1,2288 FSP 1586

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

lOT 4503,6 SGR 960,9 SG3 930,1 ST 2?.2 SR 16.6 SS 14,7

RRT ,6495 RRF ,9034 RTF ,9205 CRT .4476 ERR ,8904 CAT ,553R

SOB 4605,0 R23 ,2117 RI3 ,9250 LSA 30.3 MSA 16,2 33A 4,8

SO1 45?7,9 902 498,8 THA 10,40 ELI 28,4 EL2 13,4 ALF 18.75

LAUNCH OAT[ JUN 21 1971 FLIGHT TIME 212.00 ARRIVAL DATE JAN 19 1972

HELIOCENTRIC CONIC

RL 152,04 LAL *,DO LOt. 268,99 VL 32,153 GAL

RP 222.2? LAP .19 LOP 35.31 VP 21.959 GAP

RE 202,59S GL 3,2DGP "IS,D3 ZAL 53.07 ZAP

PLANETOCENTRIC CONIC

C3 12,098 VHL 3,4?8

LNCH AZMTH LNCH TIME

50,00 11 38 27

RO,OO 12 30 15

70.OO 13 36 15

80.00 14 57 16

90.00 tR 24 19

100.00 tT 40 7

110.00 18 35 41

DIFFERENT IAL CCRREETION8

TOE -.1535 TRA ".8611 TC3"1.2987 BAU !.0408

ROE -,1724 NRA ,0973 RCl*I,3177 FAU ,21189

FOE ,7100 FRA ,3012 FC-15,1627 OSP 7605

BD[ ,2308 DRA ,8670 DC3 6,4350 FSP 1565

DISTANCE 477,751 EARTH TO MARS

3,93 A2L 89,65 HCA 146.32 8HA 186,39 ECC ,19627 INC ,3464 Vt 29,303

2.25 AZP 90.29 TAL 24.39 TAP 170.71 RCA 149.81 APO 222.98 V2 24.736

64.26 £T9 171.88 ZAE 102.66 [TE /84.11 ZAC 6?.OS ETC 273.23 LVI 2.27

DLA -It,IS RAL 323,31 RAD 6639,1 VEL 11,497 PTH

L-I TIME INJ LAT INJ LONG INJ RT AlE

2797.67 -21.87 79.88 175.20 133.37 12 25 5

2659,94 -17,74 71,17 178,90 126,60 13 14 35

2465.91 -13,91 58,14 181,60 121,51 14 17 21

2212,31 -11.05 40.56 183.27 117,91 15 34 8

1931,45 -9,96 20,48 183,84 116,60 16 56 30

1666,76 -11,05 1,93 183,27 11?,91 18 8 14

1512.73 -13,91 347.06 181.60 121,51 19 D 34

HID-COURSE EXECUTION ACCURACY

8ST 4621.2 8DR 973.4 803 918,0

RRT ,8363 RRF .9108 RTF ,9204

8GB 4722.6 R23 .2197 R13 .9248

lGI 4696.6 662 494.? THA 10.34

6.58 VHP 3.143 DPA -36.84 RAP 304.69 SEE 1.1991

INJ AZMTM INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

1797.7 -3.92 63.20

1659.9 -2.01 52.63

1415.9 -.20 36.27

1212.3 1.17 19.88

931.4 l,T0 359.52

986.8 I.IT 341.25

312.7 -,20 327.19

CR81T DETERMINATION ACCURACY

IT 26,0 3R 14.8 iS IS.6

CRT .3103 CRS .6939 CAT .3048

LSA 29,0 MAA I?,1 AIA 4,7

ELI 26,7 EL2 13,1 ALF 15,12

LAUNCH DATE JUN 21 197| FLIGHT TIN( 214.00 ARRIVAL OAT[ JAN 21 197E

HELIOCENTRIC CONIC

RL 152.04 LAL -.00 LOL 268.99 VL 32.11§ GAL

MP 222,65 LAP .23 LOP 51.41 VP 21.929 GAP

RC 205.250 GL 3.92 GP -|5.37 ZAL 53,8| 2AP

PLANETOCENTRIC CONIC

C3 12,019 VNL 3,46?

LNCH AZNTH LNCH TIME

50,00 11 38 48

SO.GO |2 27 33

?0.0O 13 32 20

60,00 14 52 !1

90.00 16 16 43

100.00 17 35 3

110.00 IS 31 46

Ol FFERENTIAL C(_RECTIONI

TD( -.I!85 TNA -.8627 TC3-1,50E5 IAU 1,0672

ROE -,1SET iRA ,0664 RC3-1,3540 FAU ,2076T

FOE .?695 FRA .3434 TC-14,9TEl |lP 6024

DO2 .1965 9RA .R684 IC3 6.6420 FSP |541

DISTANCE 481.906

3.86 AZL 89.58 HCA 147.41 3MA

2.12 A2P 90.36 TAL 23.85 TAP

63,28 ET9 171.36 ZAE 101.38 ETE

EARTH TO MARS

186.51 [CC .19663 INC .4221 V! 29.303

171.21 RCA 149.90 APO 223.28 V2 24.896

183.62 ZAC 66.71ETC 273.23 LVI 2.98

OLA -10.24 RAL 323.76 RAD 6639°1 VEL 11,493 PTN

L-I TIME INJ LAT

2814.54 -22.66

2879.60 -16.54

2489,14 "14,73

2239.16 -ll.go

1959.66 -10,82

1713.63 -11.90

1535,96 -14.73

6.54 VHP 3.162 OPA "37.17 RAP 304.81ECC !.1978

INJ LONG INJ RT ARC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

80.72 I?5.Sg 133.03 12 23 43 1814.5 -4.76 63.91

72.22 179.35 126.45 13 12 12 1679.6 -2.87 53.5?

59.44 162,0I 121,|? 14 13 49 1489.1 -I,O6 39.49

42.10 183.15 !17.59 IS 29 30 1239.2 ,28 21.35

22,13 184.21 116.29 16 31 23 900,0 .T8 1.11

3.41 183.65 117.59 18 3 37 713,6 .26 342.72

348.35 162.01 121.1T 16 57 22 536.0 -I.O8 328.40

MID-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4736.7 3GR 908.1 303 905.4 0T 24.8 OR 13.3 00 15.s

NiT ,6630 RRF *9180 RTF ._g03 CRY ,24R3 CRO .5950 COT ,4111

SOB 4841,6 R23 .2270 RI3 .9247 L|A 2?.i MSA 16,4 IIA 4.5

8GI 481|,6 IG2 491,2 TMA lO,lI ELI 25o1 EL2 12.7 ALF I0,21

LAUNCH OAT[ JUN 21 tiT| FLIGHT TIHE 216,00 ARRIVAL OAT( JAN 13 1912

HELIOCENTRIC COliC

RL 132.04 LAL -,00 LOL 2R8.91 VL

RP 223.04 LAP ,26 LOP 3Y°lD VP

RC t0T,907 GL 4.1T GP -15,73 ZAL

PLANETOCEHTRIC CONIC

C3 11.947 VHL 3.451

LNCH AZNTH LNCH TIME

50.DO 11 34 99

SO,O0 12 24 3T

TO.O0 13 26 10

$0.00 14 46 50

80,00 16 12 50

100.D0 17 29 42

110,00 18 2? 36

DIFFEREHTIAL CORRECTIONO

TDE -,0805 TRA -.6645 TCl-6,?03G RAU 1,D933

RDE -.1405 iRA .1013 RC3-1.3914 FAU .203T3

FDE ,86?6 FRA ,3860 FC-14,7630 RIF 8241

DOE ,1619 DRA ,8704 BE3 6,8464 FIP 15|?

DI3TANC[ 486.036 EARTH TO MARS

32,177 GAL 3.TO AZL 89.30 MCA 148,50 1HA |16,10 [CC .IRT01 INC ,5020 Vl 2R.303

21,899 GAP 2,00 AZP gD,43 TAL 23.3! TAP I?loRI RCA 149,99 APO 2Z3,60 V2 24.854

S4oS1 ZAP 62.33 ETA 170,32 ZA[ 100,14 (T[ 133,53 2AC 85.35 ETC 2T3.24 LVI 2.R0

OLA -9,2R RAL 324,21 RAD 6639.0 V[L 11.490 PTH 6.$4 VHP 3,182 OPA -37.51 RAP 304.97 [CC I,tRS8

L-I T|H[ |NJ LAT INJ LONG INJ RT AlC |NJ AZMTH [NJ TIM[ PO CST TIM INJ 2 LAT INJ 2 LONG

2632.44 -23.49 11,61 171,21 132,15 12 22 11 1132,4 -5.$8 $4.6?

2?00,40 "19,37 73,34 179,83 126,01 13 1 3A 1700,4 -3.78 54.5?

2513,60 -15.59 60.81 182.43 t20.78 14 IO 3 1513.6 -2,02 40.?S

2267,31 -12.78 43.?2 184.05 117,21 IS 24 37 128?.3 -.89 22.90

I989.04 -11,72 23,6? 184,39 115,92 16 46 0 989.8 -.IS 2,?R

|741,78 -12,78 5,09 |84,05 !17.21 l? 38 44 741,6 -.69 344.2T

1560,42 -13.39 34g.73 162.45 120,78 18 53 36 560.4 -2.02 329.$8

MID-COURSE EXECUTION AccuRACY GBIT DETERMINATION ACCURACY

6ST 4858,1 SGR t004,2 803 892.2 1T 23.8 8R 12,0 $S E0.4

RRT ,8694 RRF .g2so RTF ,9201 CRT .1123 CR$ ,86?6 CST .3313

SOB 4960.8 R23 ,2364 RI3 .9245 LSA 26.? NSA 19.9 61A 4.3

$61 4936,7 SO2 498,3 THA lo,Eg ELI 23.9 EL2 II,g ALF 4,32

2060



• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN El IS7! FLIGHT TIM( 2|8.OD ARDIVAL DATE JAM tl 1171

NELIOC[NTRIC CONIC

RL IS8.04 LAL ".00

RP 285.48 LAP .SO

RC 210.568 ¢,4. S.A8

PLAMETOCENTRIC CONIC

C5 11.884 VHL 5.44T

LNCM AZNTH LNCH TIME

50.00 11 32 56

60.00 12 21 27

70.00 13 23 42

80.00 14 41 10

90.OO 18 8 38

100.00 17 24 2

110.00 18 25 9

OlITANCE 4DO._O_

3,TO AZL 09.41 HCA 14D055 INk

(ADTM TO MAll

liT.DO ECC .10740 INC .Sill VI IS,iOl

vs t4.Stt

LVI 1.24

LOL til.SI VL 58,t89 tkL

LO_ 58.50 VP t1.87D GAP 1.07 AZP 90.51 TAL 22.16 TAP ITto$S RCA 150,09 APO |||.91

GP -18.12 Zkb 55.38 ZAP D1.43 ET8 1TD.26 ZAE 98.92 ETE 183.23 ZAC IS.iS ETC R73.26

DLA -8,29 RAL 524.64 RAD lS39.O VEL 11.488 PTM D.54 VHP 3.204 OPA -3To87 RAP 505.11 ECC !.I95R

L-i TIN( IMd LAT INJ LONG ]NJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

2851.46 -24.56 82.58 17D.74 152.22 12 20 28 1851.5 -S,6I $5,47

2722.42 -20,25 74.54 180.33 125,62 13 i 50 1722.4 -4.T5 55.65

2559.41 -16,48 $2.28 182.90 120.55 14 6 2 1559.4 -3.00 42.11

22gD.ig -13,70 45.44 184.47 116.79 15 19 27 1296.9 "1.89 24.52

2021.16 -12.64 25.70 185.00 115.51 15 40 19 1021,2 01.19 4.55

1771.56 -15.70 6.81 184.47 116.79 17 55 54 771,4 -1,69 545.89

1588.25 -16.48 351.20 182.90 120.55 t8 49 55 586.2 -3.GO 351.05

DIFFERENTIAL CCRRECTION8

TOE -.D378 TRA -.8659 TC5"6.9002 BAU 1.119D

ROE -.1253 RRA .1054 RC5-1.4296 FAU .19941

FOE .9489 FRA .4268 FC-14.S269 BSP 8489

DOE .1290 BRA .8720 BC5 7.0467 FDP 1493

LAUNCH DATE JUN 21 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4975.1 8GR 1021.6 SG5 878.2 ST 25.2 SR 10.7 S6 22.4

RRT .8754 RRF .9316 RTF .9197 CRT -,0569 CR8 .8764 CST .2OOO

SGD 5078.9 R23 .2456 R15 .9241 LSA 25.7 MSA 21.8 SSA 4.1

SG1 5055,6 $82 486.0 THA 10.29 ELI 25.2 EL2 10.7 ALF 178.10

FLIGHT TIME 220.00 ARRIVAL DATE JAM 27 ID?I

HELIOCENTRIC CONIC DISTANCE 494,543 EARTH TO MARS

EL 152.04 LAL -.DO LOL 268.99 VL 32.201 GAL 3,62 AZL 89.32 HCA 150,67 SMA 187.21 ECC .19782 INC ,6769 Vl 29,503

RP 223.81 LAP .53 LOP 59,67 VP 21.841 GAP 1.75 AZP 90.59 TAL 22.21 TAP IT2.88 RCA 150,17 APe 224.24 V2 24.571

RC 213.227 GL 6.34 GP -16.53 ZAL 56.16 ZAP 60.57 ETS 169.68 ZAE 97.73 ETE 182.94 ZAC D5.54 ETC 275.29 LVl 3.59

PLANETOCENTRIC CONIC

C3 11.850 VHL 5.440

LNCH AZHTH LNCH TIMI[

50.00 11 50 41

60.00 12 18 1

70.00 15 18 56

60.00 14 55 lO

90.00 18 0 5

100.00 17 18 2

110.00 18 18 22

DLA -7.23 RAL 325.07 lAD 6659,D VEL 11.485 PTH 6.55 VHP 3.227 DPA -58.28 RAP 305.41 ECC 1.1947

L-I TIME INJ LAT INJ LONG INJ RT ARC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2871.70 -25.28 85.62 177,50 131.75 12 18 32 1871.7 -7.62 66,$3

2745.79 -21,17 75.85 180.85 125.13 13 5 47 1745.8 -5.77 5S.?S

2566.68 -17,41 65.84 185.59 119.86 14 1 43 1566.7 -4.04 43,S4

2528.05 -14.65 47.27 184.92 116.51 15 15 58 1528.D "2.75 28,25

2054.07 -15.60 27.64 185.44 115.05 16 54 19 1054.1 -2.25 6.36

1802.51 -14.65 8.64 184.92 116.31 17 48 4 802.5 -2.75 547.80

1613.50 -17.41 352.76 183.39 119.86 18 45 16 615.5 -4.D4 552,46

DIFFERENTIAL CORRECTIONS

TDE .0097 TRA -.8671 TC3-7.0921BAU 1.1455

ROE -.1051RRA .lOSS RC3-1,4692 FAU .19504

FOE 1.0316 FRA .4646 FC-14.2727 6SP 8677

BDE .1055 BRA .8735 DC5 7.2427 FSP 1468

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CONIC

NL 152.04 LAL ".DO LOL 268,99 VL 32.215 GAL

RP 224.20 LAP .57 LOP 60.75 VP 21.812 GAP

RC 215.890 GL 7.26 GP -16.98 ZAL 56.98 ZAP

PLANETOCENTRIC CONIC

C5 11.787 VHL 5.433

MID-COURSE EXECUTION ACCURACY ORBS T DETERMINATION ACCURACY

8GT 5091.5 5GR 1040.9 585 863.8 ST 23.0 5R 9.3 58 24.5

RRT .8812 RRF .$579 RTF ,9192 CRT -.2526 CR$ .8567 CST .0368

8GB 5196.6 R25 ,2547 R13 .9257 LSA 25.8 HSA 25.2 SSA 3.8

SGI 5174.0 SG2 484.2 THA 10.50 ELI 23.2 EL2 6.9 ALF 175.18

FLIGHT TIME 222.00 ARRIVAL DATE JAN 29 19TE

DISTANCE 498.480 EARTH TO MARS

3.54 AZL 89.23 HCA 151.75 5MA 187.41 ECC ,18824 INC ,7750 VI 69,505

1,52 AZP 90.68 TAL 21.68 TAP 173.41 RCA 150,26 APO 224.57 V2 94,568

59,74 ETS 169.06 ZAE 96.57 ETE 182,$4 ZAC 85.09 ETC 273.52 LVI 5.96

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 11 26 10 2895.28 -26.26

60.00 12 14 17 2770.61 -22,14

70.00 13 13 49 2595.56 -18.38

80.00 14 28 48 2580,91 -15.63

90.00 15 53 7 2088.76 -14.59

IO0.O0 17 11 5R 1835.58 -15.65

110.00 18 15 15 1646,58 "18.30

DIFFERENTIAL CORRECTION5

TOE .0615 TNA -.469E TCR-T,2782 DAU !,1715

RDE -,0861 RRA ,1074 RCR-I,RtIt FAU .19069

FOE 1.1125 FRA .498D FC-14,OOS2 DiP 8898

ROE .1058 DRA .6T56 De5 7.4344 FSP 144I

DLA -S.|2 RAL 325.48 RAD 6659.0 VEL 11.485 PTH 6.55 VHP 3.250 DPA -58.65 RAP 505.70 ECC 1.1949

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CIT TIN INJ E LAT INJ 9 LONG

$4.75 177.$9 131.22 12 16 25 1893.3 -S,TO 87,2S

77.22 181.41 124.58 13 O 27 1770,S -S.86 57.95

$5,52 183.90 119.30 13 57 4 |595.8 o5.14 45,06

49,21 185.40 115.77 15 8 ? 1360.9 -3.85 28.04

29.7| t85.91 114.50 16 ET 55 I088.6 -3.37 8,50

10.58 185.40 115.7T 17 42 15 855.4 -5.85 549.41

550,44 183.90 119.50 18 40 58 642.4 "5.14 355.91

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 5207.8 SGR 1052,9 $G3 849.5 8T 23,? DR 7,8 6l 98.8

RRT .lAST RflF .8459 RTF ._,DR CRT -,4545 CRI .IZE8 C|T -,158I

SGB 5515.2 R2) .2640 R15 .5234 LSA 28.5 NSA 22.8 SIA 3.4

5G| 5293.2 882 483.4 THA 10.55 ELI 24.0 EL2 6.9 ALF 170.88

LAUNCH DATE JUN 21 lgTt FLIGHT TIN[ 224.00 ARRIVAL DATE JAN 51 1976

HELIOCENTRIC CONIC DISTANCE 502,615 EARTH TO MAR1

RL 152.04 LAL -.DO LOt. 268.99 VL 52.228 GAL 3.45 AZL 89.12 HCA 152.85 SMA 187.62 ECC .IgBEg INC ,8758 Vl 29,505

RP 224.59 LAP .40 LOP 61.83 VP 21.783 GAP 1,50 AZP g0.78 TAL 21.11 TAP 175,94 RCA 150.55 APO 224.R_ V2 24.48Y

RC 218.584 GL 8,25 GP -17.45 ZAL 57.82 ZAP 58,97 ITS 168.42 ZA( 95.43 ETE ID2.55 ZAC 54.60 ETC 273.56 LVI 4,56

PLANETOCENTRIC CONIC

C3 11,?$6 VHL 3.429 DLA -4,94 RAL 325.8T RAD 8655.g VEL 11,482 PTH 6,55 VHP 3.278 DPA -39.D8 RAP 506,02 ECC 1.1955

LNCN AZHTH LNCH TIME L'I TEND [NJ LAT INJ LONG [NJ RT ARC INJ AZMTH INJ TIME PO CDT TIN INJ 2 LAT INJ 2 LONG

50.00 11 25 22 2g16.31 -27.28 85.gg 178,52 150,62 12 13 58 1916.3 -g.84 6R.24

60.00 12 10 12 2797.05 -23.15 78.72 181,gg 125.g6 12 56 4g 1797.D -8,01 59.24

70.00 15 8 18 2626.22 -19.40 87,52 164.45 118.68 15 52 4 1626.2 -6.50 46.67

80.00 14 21 $6 25gS.TD -16,65 51.29 185.91 1t5.15 15 I 51 1595.7 -5.02 29.98

go.o0 15 45 41 2125.42 -15.61 51.92 186.40 115,88 16 21 7 1125.4 -4.54 10.56

10D.00 17 4 4? 187D.17 -16.68 12.66 185.gl 115.15 17 55 58 870.2 -5.02 35!.35

11D.00 18 ? 44 1675,04 -19,40 35D.24 184.45 11D.$8 18 55 37 $75.0 -6.30 555.5R

ORDIT DETERMINATION ACCURACY

ST 25.3 5R 6.3 SS 28.8

CRT -.6404 CRS .7578 CDT -.3153

LSA 51.9 MSA 22.t 85A 3.1

ELI 28.6 EL2 4.8 ALF 170.54

DIFFERENTIAL CORRECTION8 RIO-COURSE EXECUTION ACCURACY

TOE .11g2 TRA -.8720 TC3-?.4582 DAU 1,1975 $GT 5525.0 $GR |086.4 885 853.8

RDE -.0656 RRA .10g2 RC3-1.5533 FAU .18613 RRT .8glg RRF .g495 RTF .9183

FD[ 1.1g67 FRA .5289 FC-13.707D BDP g110 $GB §452.8 R25 .2736 R13 .9229

BDE .1361 DRA .8788 DC3 ?,$182 FSP 1412 $GI 5411.2 SG2 483.2 THA 10.40

2D81



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) "

LAUNCN OAT Ir JUM I| |STI

M[LIOCENTI I ¢ CONIC

RL 152,04 LAL -.no

RP 224.96 LAP ,43

lC 221.219 GL 1.30

PLANETOCENTR 1 ¢ CONIC

C3 11.739 VML S,426

LNCH AZMTH LNCH T|NE

50.00 11 22 IS

60.00 12 3 44

70.00 13 2 20

80.00 14 14 35

90.00 15 37 45

100.00 18 5? 2?

FLIINT TIME lli.O0

OIITANC[ SOl, T40

L_ 168.98 VL 3Eo!38 GAl. i,3T AZL SSo0I HCA SIS,S0

LOP 61,90 VP 21,754 GAP 1.38 AZP SO,IS TAL 80,S5

6P -17.93 ZAL SS,SS ZAP U.23 ET3 167.74 Z/dE 94.33

DLA -3.89 RAL 326,24 RAO 4668,9 VEL 11,46! PTH S,S3

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZNTH

2940.95 -28,37 87,33 178,18 129.94

2885.26 -24.22 80.35 182.62 123,25

2858.64 -20.45 69,26 185.03 117.97

2432.62 "17,70 53,53 186.46 114.44

2164.29 "16.67 34,26 186.94 113.16

1907.09 -17.70 14.90 186.46 114.44

ARRIV4L OAT[ FEI I IS?I

EARTH TO NARS

8NA I87,14 [¢C oliSlS INC .SIS? Vt ll,10l

TAP I74,4S RCA 150,43 APO IR5,24 Vl 14.44l

ETE 198.02 ZAC 94.06 (TC _73,40 LVi 4,76

VHP 3,302 DPk "59,34 RAP 506.40 [CC 8.863!

|NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

12 |I IS 1940.9 -11.06 ll,SI

12 52 49 1825,5 -9.23 40.42

13 46 39 1658.8 -7.52 48.40

14 55 8 1432,6 °8.26 32.01

16 13 49 1164.3 -5.79 12,55

17 29 14 907.1 -6.26 353.38

110.00 18 I 46 1705.66 -20.45

DIFFERENTIAL COqRECTION$

TOE .1819 TRA -.8756 TC3-7.6299 BAU 1.2233

RO[ -.0439 RRA .llll RC3-1.5969 FAU .18149

FOE 1.2807 FRA .5580 FC-13.3854 86P 9324

802 .1872 BRA .8826 BC3 7.7953 FSP 1365

358.18 185.03 1t7.97 16 30 12

NID-COUR6E EXECUTION ACCURACY

SOT 5438.7 6GR 1112,4 683 617.6

RRT ,8967 RRF .9548 RTF .91?5

SOB 5551.3 R23 ,2635 RI3 .9222

381 5530.1 882 484.2 THA 10.47

LAUNCH DATE JUN 21 1971 FLIGHT TIME 226.00

HELIOCENTRIC CONIC

RL 152.04 LAL -.00

RP 225.37 LAP .47

RC 223.884 CA. 10.44

PLANETOCENTRIC CONIC

C3 11.736 VHL 3.426

LNCH AZNTH LNCH TINS

50.00 11 18 46

60.00 12 0 51

70.00 12 55 52

80.00 14 6 41

90.00 15 29 13

100.00 16 49 32

110.00 17 55 18

DISTANCE 510.863

LOL 268.99 VL 32.250 GAL 3.29 AZL 88.90 HCA 154.97

LOP 63.97 VP 21.726 GAP 1.25 AZP 91.00 TAL 20.00

GP -18.31ZAL 59.57 ZAP 57.54 ETS 167.03 ZAE 95.25

DLA -2.36 RAL 326.59 RAO 6638.9 VEL 11,481PTH 6.53

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN

2967.36 -29.5! 88.80 179.90 129.18

2855.43 -25.33 82.12 183.30 122.46

2693.65 -21.55 71,37 185.66 117.16

2471.93 018,79 55,94 187,05 113.64

2205.61 -17.76 36.82 187.51 112.38

1946.40 "18,79 17,31 187.05 113.64

1740.4? -21,55 ,29 185.66 117,16

705.? -7.52 337.32

O_BIT DETERMINATION ACCURACY

ST 27.9 SR 4.9 88 31.1

CRT -.7652 CRS .8213 CST -.4705

LEA 36.1 MSA 21.3 9SA 2.0

ELI 26.1 EL2 3,1 ALF 172.25

ARRIVAL DATE FEB 4 1978

EARTH TO MARS

8HA 188.05 ECC .19962 INC 1.1042 Vl 29.303

TAP 174.97 RCA 150.51 APO 225.59 V2 24.403

[TE 181.70 ZAC 83.52 [TC 273.45 LVI 5.23

VNP 3.330 DPA -40.03 RAP 308.01 ECC 1.1931

INJ TINE PO CST TIN INJ 2 LAY INJ 2 LONG

12 8 13 1967.4 -12.36 70.48

12 48 26 1855.4 -10.53 92.11

13 40 45 1693.7 -9.62 50.26

14 47 55 1471.9 -?.56 34.20

16 5 58 1205.6 "7.08 14.68

1T 21 59 946.4 -7,56 355.37

18 24 19 ?40.5 -8.02 339.18

DIFFERENTIAL CCRRECTIONS MID-CCURSE EXECUTION ACCURACY

TOE .2516 TRA -.8?97 TC3-7.7698 BAU 1.249| SGT 5552.6 SGR 1141.3 SG3 801.2

RDE -.0204 RRA .II30 RC3-1.6420 FAU .17675 RRT .9013 RRF ,9595 RTF .9165

FDE 1.3659 FRA ,5837 FC-13.0401 DiP 9543 SOB 5668.9 R23 ,2953 RI3 .9216

80[ .2528 8HA .8870 BC3 ?.9611FSP 1356 S;1 5848.0 602 485.! TNA 10.57

LAUNCH DATE JUN 21 1971 FLIGHT TIME 230.00

HELIOCENTRIC CONIC DISTANCE 514.981

RL 152.04 LAL -.00 LO(. 268.99 VL 32.263 GAL 3.21AZL 88.77 NCA 156.03

RP 225,79 LAP .50 LOP 65°03 VP 2|.697 GAP 1.13 AZP 91,13 T_. 19.44

RC 228.550 GL 11.65 GP -19.11 ZAL 60.48 ZAP 56.90 £78 166.28 ZAE 92.20

PLANETOCENTR1C CONIC

C3 11.753 VHL 3.428 DLA -.95 RAL 326.91RAO 6638.9 VEL !1.482 PTH 6.53

LNCH AZNTH LNCN TIN[ L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 II 14 53 2995.75 -30.72 00.43 180.67 128.30

60.00 I1 55 28 2897.80 -29.50 64,07 184.05 121.55 12

70.00 12 49 49 2730.90 -22.49 73.66 186.34 116.24 13

80.00 13 58 7 2513.91 -19.92 58.55 187.69 112.72 14

90.00 15 19 59 2249.73 -I$.88 39.57 188.14 !11.45 15

100.00 11 40 59 1980.39 -19.92 19.91 t87.69 112.72 17

!10.00 17 48 15 I777.72 -22,59 2.56 186.34 116.24 18

DIFFERENTIAL CCRRECTIONI NID-COURS[ EXECUTION ACCURACY

TOE .3211TRA -.8810 TC3-7.9404 IAU 1.2755 8GT 5668.4 SGR 1173.4 383 714,|

ROE .00S0 RRA .1141 RC5-1.8864 FAU .17195 RRT .9053 RRF .R945 RTF ._,59

FOE 1.4522 FRA .6060 FC-12.$i85 SIP 9750 SOB 5708.8 R23 ,3034 R13 ,9209

9DE .3282 BRA .8934 5C3 8.1179 FBP 1325 381 5768.1 5G2 469.4 THA 10.69

LAUNCH DATE JUN 21 1971 FLIGHT TIME 252.00

HELIOCENTRIC CONIC

8L 132.04 LAL -.00

RP 228.13 LAP .53

RC 289.216 GL 12.97

PLANETO¢[NTRIC CONIC

C3 11.790 VHL 3.434

LNCH AZMTN LNCN TIME

50.00 11 10 33

60.00 11 49 32

?0.00 12 41 ?

80.00 13 48 49

90.00 15 9 59

100.00 16 31 40

IlO.O0 17 40 33

LOL 268.59 VL 32.275 8AL

LOP 66,09 VP 21.669 SAP

GP -19.?S ZAL 61.42 ZAP

DISTANCE 519.095

3.12 AZL 88.63 HCA 157.09

1.01 AIR 91.26 TAL 18.88

56.31 ET3 165.49 ZAE 91.17

ORBIT DETERMINATION ACCURACY

ST 31.5 SR 3.7 86 33.4

CRT -,?259 CRS .3038 CST -.5983

LSA 41.1MSk 20.6 96A 2.5

ELI 31.7 EL_ 2.5 ALF 175.08

ARRIVAL DATE FED 8 1972

EARTH TO MARS

6NA 185,27 ECC ,20011 INC |.2318 VI 29.303

TAP |75,47 RCA 150.59 APO 2_5,94 V2 24.391

ETE 181,37 ZAC 82.90 [TC 873.51 LVl S.?t

VNP 3.360 DPA -40.55 RAP 307.28 ECC 1.1934

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

I2 4 49 1995.? -13.?6 ?1.72

43 36 lOeT.e -11.91 63.?2

34 20 1730.g -10.20 52.2R

40 I 1515,9 -8,93 36.5R

5? 29 1249.7 -R,48 17.39

14 ? 988.A -8.g) 357,93

17 53 7?7.7 -10.20 341.18

ORSlT 0ETERNINATION ACCURACY

ST 3R.2 SR 3.4 88 35.7

CRT ",3127 CR8 -,2191 (IT -,1130

LSA 46.$ NSA 20.0 18A 2.2

ELI 36,2 EL2 3,2 ALF 171,31

ARRIVAL DATE F[S I 1971

EARTH TO NAR9

SMA ISS.45 [CC .20061 INC 1.3701 Vl 2i.305

TAP 1?5.9J RCA 150.67 APO 226.29 V2 24.519

[TE 161,03 ZAC 82,24 ETC 273,5T LVl 9.23

OLA .56 RAL 327.19 RAD 6639.0 V[L 11.483 PTN 6,13 VHP

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME

3028.53 "3R.00 SE.23 151,50 127,30 12 0 55

29RE,61 "R7.72 66.20 184.82 120.51 12 36 IS

2?70.91 "23.87 76.15 187.08 115.19 13 27 18

2359.94 -21.07 81.39 188,3g 111.65 14 31 27

2297.01 -20.03 42,56 189,62 llo,3g 15 48 16

2033.41 -21.07 22.76 188.39 111.65 17 5 34

1817.75 -23.67

DIFFERENTIAL CC_RECTIOI_S

TD[ .4132 TRA -.8929 TC3-8.0737 BAU 1.3017

ROE .032? RRA .1164 RC3-|.7335 FAU .16705

FOE 1.53g6 FRA .6257 FC-12.2663 B3P gg?o

BDE ,4145 BRA .g005 8C3 8.2592 FSP 1294

5.08 167.08 115.19 18 10 51

MID-COURSE EXECUTION ACCURACY

SGT $782.5 8DR 1208.8 $83 766.2

RRT ,9094 RRF .g685 RTF ,9150

SGO 5907,5 R23 .3133 R13 .9201

$G1 5886.8 S02 4g3.9 THA 10.84

3.36E DPA -41,12 RAP 307.60 ECC 1.t940

PO CST TIM INJ R LAT INJ 2 LONG

2026.3 -15.25 73.09

1922,6 -13,39 85,4?

|?70,9 -11.67 54,43

1558.9 "10,39 39.11

1297.0 -9.91 20.10

1033.4 "10,39 .47

917,? "11.67 343.39

C_B|T OETERNINATION ACCUMACY

6T 41.g SR 4.4 85 38.1

CRT .2384 CR3 -.7358 CST -.7678

LSA 53.3 NIA 19.5 88A 1.9

ELI 41.9 EL2 4.2 ALF 1.44
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN Sl ISTI

HELIOCENTRIC CONIC

RL 152,D4 LAL ",GO

RP 226.SS LAP .17

RC 231.89D GL 14.39

PLANETOCENTRIC CONIC

CS 11.853 VHL 3,449

LHCH AZHTH LNCH T|ME

50.00 11 S 40

60.00 11 42 58

70.00 12 92 39

80.00 13 38 68

go.00 14 59 3

100.00 16 21 30

llO.OO 17 32 9

FLIGHT TIN[ t$4.0O ARNIYAL DATE FED tO tiTS

OISTANC[ 523.201 EARTH TO HANS

LQL tSS.SS VL |2,|SS GAL 3.04 AZL 08.40 HCA I|l,t| |HA lSS.TO DEE o|0113 IMC 1.120l Vl tSolOl

LOP ST,I| VP 21°D41 GAP .80 AZP 01.41 TAL 11.32 TAP 176,4T RCA ISO.YS APO t|I.SS V2 84.878

GP -20.46 ZAL it. S8 ZAP ||.T7 ITS 164.64 ZAE 90.10 ETE 180.S? ZAC 11.12 ETC 273.65 LVI t.SO

DLA 2.16 RAL 32T.44 RAD S638,0 VEL 11.486 PTH S.S4 VHP 3.426 DPA -41.73 RAP 308.37 ECC 1.1191

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZHTH INJ TIM( PO CIT TIM INJ 2 LAT INJ E LONG

3099.38 -|3.34 94.23 182.43 129.14 11 $6 40 2OSl.4 -16.85 74.99

2960.1T -E6.99 68.59 185.69 119.31 12 32 18 1960.2 -14.9T 97.99

2814.02 -2|.09 78.92 187.89 llS.gT 13 19 33 1814.0 -13.23 ||.SO

2607.43 -22.26 04.50 189.15 110.43 14 22 5 1607.4 -11.93 41.88

2347.91 -21o20 45.83 189.56 t09.16 IS 38 11 134?.9 -11.45 2S.DS

2081.90 -22.26 25.87 189,15 110.43 16 $6 11 1081.S -11.93 3.29

1860.84 -25.09 7.86 187.69 113.97 18 3 7 860.8 -13.23 346.72

DIFFERENTIAL CCRRECT|ONS

TO£ .5063 TRA -.9034 TC3"8.1891 8AU 1.3281

ROE ,0628 RRA .1174 RC3-1.7629 FAU .16197

FOE 1.6261 FRA .6377 FC-11.8302 DSP 10182

DOE .5102 BRA .9110 BC3 8.3809 FSP 1261

LAUNCH DATE JUN 21 1971

HELIOCENTRIC CONIC

RL 152.04 LAL -.00

RP 226.94 LAP .60

RC 294.543 GL 15.93

PLANETOCENTR1C CONIC

C3 11.947 VHL 3.456

LNCH AZNTH LNCH TIME

50.00 11 0 12

60.00 11 95 40

70.00 12 23 19

80.00 13 27 26

90.00 14 47 2

100.00 16 10 17

110.00 17 22 46

MID-COURSE EXECUTION AccuRACY C_BIT DETERMINATION ACCURACY

|ST ssgG.6 SGR 1247.5 803 ?47.3 ST 48.5 SR 6.3 SS 4O.S

RRT .9131RRF .9723 RTF .9140 CRT .5974 CRS -.9053 CST -.S2DO

SGB 6027.1 R23 .3229 R13 .9194 LSA 60.6 MBA 19.0 SSA 1,7

801 6006.4 SG2 499,4 THA 11.01 ELI 48.7 EL2 S.2 ALF 4.10

FLIGHT TIME 236.00 ARRIVAL DATE FEB 12 1S72

DISTANCE 527.|04 EARTH TO MARS

LOL 268.99 VL 32.301 GAL 2.95 AZL 88.31 HCA 159.20 SHA 188.92 ECC .20166 INC !.6851 Vl 29.306

LOP 68.21 VP 21.613 GAP .77 AZP 91.58 TAL 17.76 TAP 176.97 RCA 150.62 APO 227.02 V2 24,236

GP -21.23 ZAL 63.37 ZAP 56.29 ST| 163.75 ZAE 89,22 ETE 180.30 ZAC 80.74 ETC 273.72 LVI 7.43

DLA 3.88 RAL 327.64 RAD 6639.0

L-[ TIME INJ LAT INJ LONG

3095.19 -34.76 96.48

3000.84 -30.32 91.19

2860.68 -26.34 81.96

2659.89 -23.47 67.93

2402.99 -22.39 49.43

2134.37 -23.47 29.30

1907.49 -26.94 10.88

DIFFERENTIAL CCRRECTIONS

TOE .6108 TRA -.9154 TCS-8.2776 BAU 1.6539

ROE .0964 RRA .JIB2 RC3-1.8293 FAU .15664

FDE 1.7147 FRA .6467 FC-11.3511 6SP 10399

BD[ .6183 BRA .9230 BC3 8.4770 FSP 122|

LAUNCH DATE JUN 21 1971

VEL 11.490 PTH 6.54 VHP 3.463 DPA -42.40 RAP 309.00 ECC 1.1969

IHJ RT ASC INJ AZHTH INJ TIME PO CST TIM [NJ 2 LAT INJ Z LONG

183.45 124.80 11 SI 47 2095.2 -18.58 79.29

186.66 117.93 12 26 41 2000.8 -!S.86 99.S0

188.79 112.57 13 11 0 1860.7 -14.88 S9.4D

189.99 109.01 14 11 46 1659.9 -13.57 44.91

190.36 107.74 15 27 5 1403.0 -13.07 26.28

189.99 109.01 1G 45 52 1134.4 -IS.ST 6.28

188.79 112.57 17 54 33 907.5 -14.86 348.31

MID-COURSE EXECUTION AccuRACY CRBIT DETERMINATION ACCURACY

SGT 6006.6 SGR 1289,7 SGS 727.0 ST 56,2 SR 8.7 88 42.9

RRT .9164 RRF .9757 RTF .9129 CRT .7212 CRS -.9626 CST -.8592

|GO 6143.4 R23 .9324 RI3 .9185 LSA 66.8 MSA 16.6 SSA 1.S

SGI 6122.5 SG2 506.4 THA 11,21 ELI S6.S EL2 6.0 ALF 6.49

FLIGHT TIH4[ 238.00 ARRIVAL DATE FED 14 1972

HELIOCENTRIC CONIC

RL 152.04 LAL -.DO

RP 227,SS LAP .SS

RC 237.203 GL 17.90

PLANETOCENTRIC CONIC

C3 12.077 VHL 3.476

LNCH AZNTH LNCH TIME

5O.OO ID 54 1

60.00 11 27 30

70.00 12 12 SS

8O.OO 13 IS 1

90.00 14 39 44

tOO.D0 15 57 53

llO.OO 17 12 23

LOL 268,99 VL 32.313 GAL

LOP 69.20 VP 21.586 GAP

GP -22.06 ZAL 94.39 ZAP

DISTANCE 531.404 EARTH TO MARS

2.87 AZL 88,13 HCA 160.26 |HA 189.14 ECC .20221 INC !.8653 Vl 29.303

,64 AZP 91.76 TAL 17.21 TAP 177.46 RCA 150.89 APO 227.38 V2 24.195

$4.87 ETS 162.79 ZAE 88.28 ETE 179.90 ZAC 79.86 _TC 273.81 LVI 8.11

DLA 5.7! RAL 527.?8 RAD 6639.1

L'I TIME INJ LAT INJ LONG

3134.12 -36.24 99.01

3045.03 -SI.69 94.13

2911.38 -27.62 B5.SS

2716.94 -24.68 71.73

2492.91 -26.58 5|,42

2191.42 -24.66 SS.10

1958.19 -27.62 14.26

VEL 11.496 PTH 6.54 VHP 3.$06 DPA -43.13 RAP 309.70 ECC 1.1968

INJ RT ASC INJ AZMTM INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

184,60 123.29 11 49 15 2134.1 -20.43 78.11

187.74 116,92 12 18 15 2045,0 -16,46 71.84

189.76 110.93 13 ! 28 1911.4 -16,64 62.27

190.92 107.36 14 0 18 1716.9 -15.30 48.27

191.29 106.08 15 14 47 1462.9 -14,79 29.94

190.92 107.36 16 34 24 1191.4 -15.30 g.s4

189.78 110.93 17 45 I 958.2 -16.64 351.19

DIFFERENT IAL CORRECTIONS

TDE .7137 TRA -.9431 TC3-8.3834 8AU 1.3875

ROE .1274 RRA .|1Z2 RCS-I.SST8 FAU .15321

FOE I,TQt3 FRA .6001 FC-10.98?2 SSP 1045T

DOE .7260 SRA .9497 DC3 6.SSSS FSP 1146

LAUNCH DATE JUN 2t 19?1

HELIOCENTRIC CONIC

RL t52.04 LAL ".00 LOL 206.99 VL 32.329 GAL

RP 227.72 LAP .66 LOP ?0.30 VP 21.5|8 GAP

RC 239,859 GL 19.41 GP -2|o98 ZAL 96,44 ZkP

PLAHETOCENTRIC CONIC

C$ 12.262 VHL 3.500 DLA

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

SO.OD IO 4? 2 9176.64 -97.79

60.00 11 18 21 3093.30 -63.10

TO.DO 12 1 20 2966.82 -28.81

80.00 13 1 10 2779.46 -25.88

90.00 14 18 93 2628.93 "24.74

100.00 IS 44 E 2263,92 -_|.8S

110.00 17 0 47 2013.64 -28.91

DIFFERENTIAL CCRRECTIONS

TOE .8436 TRA -.9610 TC3-8.4103 DAU 1.4136

ROE .1704 RRA .IlSl RCS-I.9376 FAU ,14706

FOE 1.8S95 FRA .61?4 FC-10.3917 DSP 10692

BDE .8606 BRA .9677 6C3 8.6906 FSP Ills

HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SGT 6149.4 |DR 1348.6 SG3 711.2 ST 63,9 8R 11.0 S9 44.3

RRT .9220 RRF ,9792 RTF ,_,S| CRT .8070 CR8 -.9829 CJT -.8854

SGB 9292.6 R2S .3328 RI3 .9216 LSA 76,5 NSA 18.1 SIA I.$

SGI 6271.0 SG2 511,6 THA It.St ELI 64.6 EL2 6.S ALF 8.02

FLIGHT TIME 240.00 ARRIVAL DATE FEB 16 1972

DISTANCE 535.495 EARTH ?0 MARS

2.76 AZL 87.94 HCA 161.30 6HA 189.30 ECC .20276 IMC 2,0944 VI 29.301

.92 AZF 91.9| TAL 16.S| TAP 1?T,94 RCA 1|0.9| APO 227.TS V2 _4,163

|4,53 ET$ 1El.7| ZAE 8T,]9 [TE 179,49 ZAC 71,94 [TC 2T3,|1 LVl S,S$

7,06 RAL 32?,8? RAD S939.2 VEL 11.|03 PTH S.5| VHP 3,947 OPA -43.92 RAP 310.4T ECC t.tOtS

INJ LONG INJ RT A$C IHJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

101.90 186.91 121.39 11 3| $8 2179.6 -22.42 80.18

97,44 188,99 114.44 12 9 $4 2093,S -20.40 74,49

69.14 190,90 109.02 12 50 47 1966.8 -18.$2 95.47

75,99 191.96 105.43 13 4T 29 1779.4 -17.12 52,0!

ST.86 192.30 104.16 16 I 2 IS28.6 -IS.S9 $_.|2

3T.36 191.96 105.43 16 21 35 1253.9 -17.12 13,39

18.06 190.90 10g.02 17 34 20 1013.S -18.52 S94.39

MID-COURSE EXECUTION ACCURACY ORD[T DETERNINATION ACCURACY

SGT 6262.2 $GR 139?.S SG3 987.0 ST 73.6 SR 14.4 $$ 47.0

RRT .9242 RRF .9616 RTF .9135 CRT .8647 CRS -,9927 C$T -.90??

SGB 6406.5 R23 o3441 RI3 .9195 LSA 96.7 MSA 17.8 56A 1.1

501 6385.2 SG2 $22.5 THA 11.75 ELI 74.6 EL2 7.1 ALF 8,69
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) -

LAUNCH 04TE JUN 81 t8?t

MELI0¢ENTRIC ¢¢N1¢

RL 182,04 LAL ",00

RP 218,10 LAP .St

RE 242.S111L |1.St

PLANETOCENTRIC CONIC

CS 12o482 VHL 3.$33

LNCH AZMTH LNCH TIRE

S0.00 iO 89 S

80.00 11 8 0

70.00 11 48 17

80,00 t2 45 32

80.00 14 2 7

100.00 15 28 24

110.00 18 4T 43

FLIGHT TIN[ t4t.OO ARRIVAL DAVE FEI 18 liT!

DISTAMC( SS9.|EE EARTH TO MARl

LOL 886.90 VL 3t.SS8 GAL t.?O kZL l?,?I NCA 161.34 8MA IS9.$8 [CC *t0366 IMC E.8839 VI 20o_0|

LOP ?I,SS VP 21,|S| SAP ,40 AZP 92.18 TAL |6.09 TAP |78,43 RCA 151.03 APO 2_8,13 V2 24.112

GP -83.96 ZAL 66.$4 ZAP 54.26 ETS 160.?0 ZAE 86.53 ETE 179.08 ZAC 77.91 [TC 274.01LVI 6.88

DLA 9.81RAL $27.86 RAO 0639.S VEL |I.S|S PTH 6,$6 VMP 3.$96 DPA -44.80 RAP $11.33 [C¢ 1.2054

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIN[ PO ¢8T TIN INJ 2 LA? INJ 2 LONG

$223.24 -S9.Sg 108.21 18T.42 119.20 11 32 48 2228.2 -24.57 82.53

3148.25 -S4.SS 101,21 190,38 112.22 12 0 2? 2146.3 -22.48 77.41

SO2?.?8 -30.19 93.43 192.17 |06.78 12 $8 44 2027.8 -20.50 89.08

2849.39 -27.04 80,78 193.13 103.17 13 33 l 1846.4 -19.04 56.23

2801.25 -25.86 62.91 196.42 101.87 14 43 29 1601.2 -18.49 38.31

2322.86 -27,04 42.15 193.13 103.17 16 ? ? 1322.9 -19,04 17.80

2074.60 -$0.19 22,34 192.17 106.78 !? 22 17 1074.6 -20.50 $58.00

DIFFERENT IAL CCRRECTI(_

TD[ .9890 TRA -.9888 TC3"8,3984 BAU 1.4397

ROE .2191 RRA .1131 RCS-I.9749 FAU .14069

FOE 1.9565 FRA .619? FCS"9.?SSI 68P 10942

802 1.0110 RRA .9901 8C3 8.6275 FEP 1085

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 6356.8 SGR 1452.0 SG3 661,5 ST 84.S 8R 18.1 88 49,8

RRT .9266 RRF .9837 RTF ,9111 CRT .9017 CR8 -.9969 CST -.9248

SG8 6520.5 R23 .3550 R13 .9175 LSA 97.9 NEA 17.8 884 1.0

681 6498.5 882 $35.2 THA 12.03 ELI 85.8 [L2 7,? ALF 11.08

LAUNCH DATE JUN 21 1971 FLIGHT TIN( 244.00 ARRIVAL DATE FEB 20 1872

HELIOCENTRIC CONIC DISTANCE 548,663

RL 152.04 LAL -.DO LCL 280.99 VL 32.351 GAL 2,61 AZL 87.4? HCA 163.30 6NA

RP 228.49 LAP ,72 LOP 72,$9 VP 21.504 GAP .28 AZP 92.43 TAL 15.53 TAP

RC 245.157 GL 23.54 GP -25.10 ZAL 67.68 ZAP 54.08 ETS 159.55 ZAE 85.71 ETE

PLANETOCENTRIC CONIC

CS 12.782 VHL S.575 DLA 12.09 RAL $27.81 RAG 6639.4 VEL 11,526 PTH 6.57 VHP

LNCH AZNTH LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTfl INJ TIME

50.00 10 28 59 32?4.54 "41.03 109.04 189.19 116.58 II 24 $4

6O.DO 10 56 15 3204.67 -35.95 105.51 191.95 109.59 11 49 59

70.00 11 SS 25 3095.28 -31.42 98.30 193,60 104.14 12 25 O

80.00 12 27 44 2925.14 -28.11 86.23 194.43 1O0.SD 13 16 26

90.00 18 42 58 2682.$2 "26.87 68.63 194.68 99.18 14 27 40

100.00 15 10 35 2399.61 -28.11 47.60 194.43 100.50 IS 50 35

110.00 16 32 52 2142.10 -31.42 27.22 193.60 104.14 17 8 34

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE 1.I$01 TRA-I,0186 TCS-8.3489 BAU 1,48?4 6GT 6464.S SGR 1513.S 663 834,8

RDE .2743 RRA .1118 RC3-2.0097 FAU .13412 RRT .9283 RRF .985§ RTF .9086

FOE 2.0488 FRA ,6134 Fc3-g.0841 BSP 11174 8GB 6639.4 R23 ,$654 RI3 ,9154

BOE 1.1823 BRA 1.0197 BCS 8.5868 FSP 1049 601 66t6.6 SG2 550,0 THA 12.35

LAUNCN DATE JUN 21 1971 FLIGHT TIME 246.00

EARTH TO MARS

189.80 ECC .20892 INC 2.5828 Vi 29.303

178.90 RCA 151.10 APO 228.50 V2 24.071

178.58 ZAC 78.77 (TC 274.12 LV! 10,60

3,860 DPA -49.78 RAP 312.28 ECC 1,2104

PO CST TIN INJ 2 LAT INJ 2 LONG

2274.5 -26.88 85,22

2204.? -24.67 80.78

2095.3 -22.60 ?3.20

1925,1 -21,08 81.04

1682.S -20.45 41.44

1399.6 -21.05 22.41

1142,1 -22,80 2.12

ORBIT OETERfllNATION ACCURACY

ST 95,9 8R 22.3 88 52,1

CRT ,9282 CRS -.9988 CST -.9372

LSA 110.0 HSA 1?.4 884 ,8

ELI 96,1 EL2 8.2 ALF 12.22

HELIOCENTRIC CONIC DISTANCE 547.?38

RL 152.04 LAL -.00 LOL 268.99 VL 32.364 GAL 2.53 AZL 87.19 HCA 164.41 8HA

RP 228.88 LAP .76 LOP 71.42 VP 21,477 GAP ,16 AZP 92.?1 TAL 14.8? TAP

RC 247.796 GL 25.90 GP -28,33 ZAL 68.83 2AP 54.00 ETS 158.$2 ZAE 84.95 ETE

PLANETOCENTRIC CONIC

C3 13.172 VHL 3.629 DLA 14.56 RAL 327.63 RAO 8639.6 VEL 11.546 PTH 6,39 VHP

LNCH AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN£

50.00 10 19 32 S$31.30 -42.68 116.50 191,2? 113,46 11 15 4

60.00 I0 42 45 1289.50 -$7,32 110.47 193.80 106.47 11 3? 13

T0.00 11 18 20 3170,66 -$2.54 106.88 195.22 101.01 12 S 11

80.00 12 7 7 3011.57 -2g.03 92.49 1g5.88 97.33 IE 57 IS

90.00 13 20 42 27?4,04 -27.69 73.21 192.06 95.98 14 6 58

IOO.OD 14 49 58 2488.04 -29,03 33.86 196.88 97.33 15 31 24

110.00 18 15 47 2217.48 "32.54 32.81 195.22 101.01 16 32 44

OIFFCRCNTIAL COIRECTION8 MID-COURSE EXECUTION ACCURACY

TOE 1.3318 YRA-I.O512 TC$-8.2448 SAU 1.4958 SGT 8570,8 SGR 1582.6 SG3 808,1

ROE .3380 IRA .1090 RC3-2.0382 FAU ,12129 RRT .9303 RRF ,lOIS RTF ,_Jit

FOE 2,1370 FRA ,5871 VC3-8.3682 6SP 11416 886 6TSS.? R23 ,3751RI3 ,9134

6DE 1,3740 ERA 1,0567 SC3 8,4930 FSP 1008 SGI $734.S SG2 566.4 THA 12.72

LAUNCH DATE JUN 21 tSTI FLIGHT TIME 248.00

ARRIVAL DATE FEE 22 1872

HELIOCENTRIC CONIC

RL 152,04 LAL ",09 LOL 269,99 VL

RP 229.2? LAP ,?S LOP 74,4S VP

RC 290.428 GL 88.40 GP -27,69 ZAL

PLANETOCENTNIC CONIC

C3 13.677 VHL 3.698

LNCH AZNTH LNCH TIN[

50.00 10 ? 28

80,00 10 27 7

70.00 10 56 25

BO.O0 11 42 4?

90.00 12 54 IS

100.00 14 26 39

110,00 15 55 92

DIFFERENTIAL CCRRECTION3

TOE !.5358 TRA-I,0987 T¢S-8.0890 BAU 1.5251

ROE ,4120 RRA .1021 RC3-2,0580 FAU .12005

FOE 2.2184 FRA ,$737 FCS-?,5989 BSP 11644

8DE I,SgOl 8RA 1.1034 BC3 8.3409 FSP 962

EARTH TO MARl

190.02 ECC .20431 INC 2.8101 Vl 29.303

179.$8 RCA 151,16 APO 228.88 V2 24.030

178,09 ZAC 75.31 ETC 274.25 LVI 11.62

3,?12 DPA -48,81 RAP 313.34 [CO 1.2168

PO CET TIN INJ 2 LAT INJ 2 LONG

2331,3 -29.37 88.34

2269.5 -Z?.OI 84.67

21T0.7 "24.79 77.95

2011.8 -23.12 66.63

1774,0 -22.47 49,4!

1486.0 -23.12 28.00

1217.5 "24.79 8.87

ORBIT OETERMINATIOH ACCURACY

8T IOO.S IN 26.9 |l 54.4

CRT ,9438 CR8 ".9999 CiV -.1471

LSA 123,2 MSA 17.3 SSA ,7

ELI 111,5 EL2 8,? ALF 13.24

ARRIVAL DATE F[8 24 1972

DISTANCE 551,$08 EARTH TO MARS

$2.378 GAL E.44 AZL 86,S? HCA 163,44 IMA ISOoE| [CC o20|1| INC 3.1250 Vl 29.]01

21,431 GAP .04 AZP $3,03 TAL 14.41 TAP |?S,85 RCA 151,ES APO 229,27 V2 23o890

70.03 ZAP $4,04 ET8 157,02 ZAE 84.23 ET[ 177,58 ZAC ?4,12 [TC 274.39 LVl 12,78

DLA 17,23 RAL 327,32 RAD 6639.9 VEL 11.509 PTH 6,61 VHP 3,?$2 SPA -47oS5 SAP $14,94 [CC 1,2291

L-I TIME INJ LAT INJ LONG |NJ RT AEC INJ AZMTH INJ TIME PO tIT TIM INJ 2 LAT INJ 2 LONG

3584.45 -44.24 118.?S 198,74 109,66 II 4 0 2394.S -32.04 62,00

SS41,sg -38,56 !11,23 IS3.94 102.74 II 22 49 2342,0 -29.49 99,22

SESS.7S -SS.46 110oS6 lg?.oS 97,30 tl 30 41 2253,8 -27.08 83.$3

$110,43 -29,66 99.?6 lg?.4? 83.55 12 34 3? 2110,S -28.20 73,23

28?9,78 -28.20 82.$0 197,56 92,16 13 42 14 1879.8 -24.47 96.90

2584.$2 -2g,66 61,13 lg?.47 93,35 15 8 44 1584,8 -28.20 34.60

2302,5? -33.46 39,27 197.05 97,30 16 34 14 1302.6 -27,06 12.48

MID-COURSE EXECUTION ACCURACY OROIT DETERNINATION ACCURACY

SGT 6676.9 SGR 1658.9 683 574.9 8T 122,3 8R 32.1 88 68.4

RRT .g321 RRF ,g879 RTF ,9032 CRT ,gs59 CR8 -.99g7 CET -.9548

6GB 6879.g R23 .3851 RI3 .9110 L8A 137.4 M6A 17.1 88A .6

SGI 6854.9 SG2 585.3 THA 13.14 ELI 126.1 EL2 9,1 ALF 14.18

2004



,JPL TM 33-100
• EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM 2| 1972 FL|$HT TIM( 2SO.DO ARRIVAL DATE PER IS SOY2

HELIOCENTRIC CCNI¢

RL S32.04 LAL -.00

RP 229.83 LAP o82

RC 253.053 _ 31.31

PLANETOCENTRIC CONIC

C3 14o335 VHL 3.TR8

LNCN AZNTfl LNCM TINt

50.00 9 53 15

SO,DO 10 8 47

70.00 10 32 45

80.00 11 13 15

90.00 12 21 41

100.00 13 36 ?

110.00 13 32 12

DIFFERENTIAL CORRECTIQN8

TOE 1.7677 TRA-t.1604 TC3-7.8550 BAU 1.5587

ROE .4993 RRA .091S RC3-2.0686 FAU .11253

FOE 2.2908 FRA ,5358 FCS-6.TRST B$P 11863

BD£ 1.8360 BRA 1.1640 BE3 8.1228 FSP 908

LOL 2UoR8 YL 32,300 &AL

LOP ?3.48 VP 21.424 RAP ".08 AZP 93.39 TAL 13.86 TAP 100.32 RCA 131.28

GP -29oR1ZAL 71°31 ZAP 34.21ET3 295.G3 ZAE 03.50 EYE I?T.QD ZAC T2.ST

OLA 2D,1/ RAL 321.88 RAD 8640,2 VEL 11.595 PTH S.14 VNP 3.$64 DPA "49.29

L-| TIRE INJ LAT |NJ LOng INJ RT ARC INJ AZMTH INJ TIME PO CRY TIN

34G3.15 "45.68 124,64 198.88 105.07 10 31 O 2465.1

3423.78 -39.33 122.94 198.39 98.29 11 5 51 2423.8

3353.1g "34.05 117.90 lgg,D? 92,87 11 28 38 2353.2

3226.24 "29.84 108.36 199.15 08.04 12 7 1 2226.2

3005.31 "28.18 92.07 199.09 87.57 13 11 48 2005.3

2700.?1 -29.84 89.73 199,15 89,04 14 41 8 1700.T

2400.01 -34_05 46.82 199.07 92.87 16 12 12 1400.0

OIITARCE 555oRfl (ARTM TO MARl

_,55 AZL 08.51 HCA 160.47 SNA 820.4? ECC .ZO3T4 INC 3.4D88 Vl 2R.IO3

APO R2RoI5 VR R3.041

ETC 2?4.69 LVi 14.03

RID-COURSE EXECUTION AccuRAcY

SGT 6784.7 8GR 1?45.4 883 341.2

RRT .9342 RRF .9884 RTF .9004

8_8 T005.6 R23 .3940 R13 .9088

881 6g79.4 SG2 805.4 THA 13.62

RAP 313.81 ECC 8,235J

INJ 2 LAT |NJ E LONG

-34.86 98.3T

"32,04 94.0$

-29.33 90.19

-27.20 81.25

"26.36 65.R1

-2T.20 42.61

-29.33 19.11

ORBIT DETERMINATION ACCURACY

ST 137.0 3R 37,9 &8 5R.I

CRT .9852 CRS -.999T CGT -,9ROD

LSA 152,6 NSA 17.0 88A .6

ELI 141.8 EL2 9.6 ALF 13.03

LAUNCN DATE JUN 21 1971 PLIGHT TINS 252.00 ARRIVAL DATE FEB 28 1972

HELIOCENTRIC C(_IIC

RL 132.04 LAL -.DO LOL 268.99 VL

RP 230.04 LAP .84 LOP 76.51 VP

RC 255.671 GL 34.42 GP -30o91 ZAL

PLANETOCENTRIC CONIC

C3 15.200 VHL 3.899

LNCN AZNTN LNCH T|NJ_

50.00 9 36 29

60.00 9 46 55

70.00 10 3 52

80.00 10 35 41

90,00 II 39 2

100.00 13 10 32

110.00 15 3 19

DIFFERENTIAL CCRRECTION8

TOE 2.0326 TRA-1.2360 TCS-7.54R6 BAU 1.5g01

ROE .6044 RRA .0?72 RC3"2.0624 FAU .10431

FDE 2.3524 FRA ,4940 FC3-5.9414 BRP 12091

BDE 2.1206 BRA 1.2384 BC3 7.8253 FRP 831

DISTANCE 559.929

32.402 reAL 2.26 AZL 86.10 HCA 187.49 8HA

21.398 GAP -.2! AZP 93,81TAL 13,30 TAP

72.83 ZAP 54.54 ET8 154.18 ZAE 83.01 ETE

EARTH TO MAR8

|90.49 ECC .2D636 INC 3.9024 Vl 2R.303

180.79 RCA 151.34 AFO 230.04 V2 23.909

176.40 ZAC 70,83 ETC 274.T3 LVI 15.46

DLA 23.23 RAL 326.20 RAD 6640.6 VEL 11.630 PTH 6.67 VHP 3.961 DPA -50.73

L-| T_NE |NJ LAT [NJ LONG INJ R? ARC INJ AZMTN INJ TIME PO CST TIM

3544.8T -46°84 132.28 200.15 99.53 10 35 34 2544.9

3517.10 -40.21 130.79 201.15 93,00 10 45 3E 251T.1

348T.14 -34.06 128,79 201.19 87.62 11 1 39 2467,1

3367.38 -29.22 118.79 20D.?G 83.59 11 31 48 2367.4

3182.78 -27.20 103.47 200.47 81.95 12 31 43 2182.8

2841.05 -29.22 80.18 200.76 83.59 14 5 54 1841.8

2513.96 -34.08 $5.?1 201.19 87.62 15 45 13 1514,0

RID-COURSE EXECUTION ACCURACY

SGT 6690.2 SGR 1841.2 S63 504.1

RRT .R36D RRF °9884 RTF .8984

86B 7131.9 R23 .4045 RI5 .9056

861 7104.2 3GE 628,7 THA 14.16

RAP 31?.49 ECC 1.2301

INJ 2 LAT INJ 2 LONG

"37.03 I01,09

-34.82 101.19

"31.49 9R,36

-28.92 91.37

-27.83 ?8.48

"28.92 $R.T4

-31.49 2T.2R

ORBIT DETERMINATION ACCURACY

ST 152.5 8R 44.5 48 59.3

CRY .9720 CR8 -.9995 CSY -oRe82

LGA 168.8 MSA 18.9 88A .4

ELI 158.6 EL2 10.1 ALP 15.90

LAUNCH DATE JUN 21 1971 FLIGHT TIM( 254.00 ARRIVAL DATE NAR I tOTE

HELIOCENTRIC CONIC

RL 152.04 LAL -,00 LOL 269.89 VL

RP 230.42 LAP ,IT LOP ?7,53 VP

RC 258.281 GL 37.83 GP -32,81 ZAL

PLAN£TOCENTR|C CON|C

C3 16,348 VHL 4.043

LNCH AZNTH LNCH TIME

50.00 9 18 23

60.D0 9 20 15

70.00 9 2T 3

$0.00 9 42 49

90.00 |0 $3 0

100.00 12 25 41

IIO,O0 I4 25 30

DIFFERENTIAL CCRRECTION3

TOE 2,3365 TRA-I.3331 TC3-7,|535 |AU 1.8257

RDE .7309 IRA .0338 NCS"2.D3?R FAU .D9552

FOE 2.3913 FRA .4359 FC3"5.0535 RSF 12309

ROE 2,4481 8RA 1.3342 BE3 T.4361 FSP TG|

DISTANCE 563.980

32.414 GAL 2.18 AZL 85.61 HCA 168.51 8HA

21.373 GAP -.33 AZP 94.30 TAL 12.75 TAP

73.99 ZkP 55,05 (T3 152,85 ZAE 82.53 ETE

EARTH TO MARS

190.91 ECC .20701 INC 4.3909 Vl 29,303

181.2S RCA 151.39 APO 230.44 V2 23.8R9

175,?? ZAC 68,89 ETC 274,93 LVI IT.De

DLA 28.60 RAL 325.31 RAD 6641.2 VEL 11.679 PTH 6.71 VHP 4.07T DPA -52.33

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CGT TIM

3833.54 -47.51 140.94 204,14 92.89 10 18 59 2835.5

3825.26 -40.19 139,90 204,11 86.7T 10 20 40 2625.3

3605.19 °33,JR I37,45 205,21 81,38 IO 27 9 2805.2

3555.69 -27,03 132,34 201.84 78,81 10 42 5 2555,T

3395.58 "23.97 119.57 200.97 ?4.53 II 29 33 2393.6

3030,16 -27.03 93.71 201.84 ?6.81 13 16 It 2030.2

2492.01 "33.18 DR,37 203.21 81.50 15 10 42 1652,0

NIO'COQRS£ EXECUTION ACCURACY

3GT 3992.1SGR 1948.5 363 462.8

RRT .$383 RRF .9879 RTF ,_124

$86 7253.4 R23 .414I RIS ,9025

SGI 7229.1 362 85|.6 THA 14.??

RAP 319,33 ECC 1.2891

INJ 2 LAT INJ 2 LONG

-40.83 108.29

-37,08 109.30

"53.30 I08.TI

-29,85 105,2T

-20.11 93.32

"29o85 69.64

-33.30 37.$3

ORBIT DETERMINATION ACCURACY

6T 160.6 SR 51,9 88 SS.8

CRT °9773 CRS 0.9553 CRT *.9988

LGA 185.T M3A 18.8 63A °4

ELI 176,2 EL2 lO.S ALP IS.TO

LAUNCH DATE JUN 21 lg?l FLIGHT TIME 256.00 ARRIVAL DATE MAR 3 ISTR

HELIOCENTRIC CONIC

RL 15R.04 LAL ".00 LOL RRR.Gg VL 32,427 GAL

RP 230.60 LAP .90 LOP T8,55 VP 21.347 GAP

RC RIO.OR3 4L 41.57 GP -34.R5 ZAL 75,41 2AP

PLANETOCENTRIC CONIC

C3 1T.899 VHL 4.831

LNCN AZNTH LNCN TIME

50.00 0 51 50

60.00 6 45 38

70.00 8 35 44

78.80 7 32 25

78.00 ? 32 25

T8.00 T 32 25

110.00 13 35 10

DIFFERENTIAL CCRRECTI(_N8

TOE 2.0093 TRA-I.4562 TC3"6.6681 BAU 1.6653

ROE .0884 RRA .0204 RC3"I.991! FAU .DBGD3

FDE 2.4079 FRA .3715 FC3-4.1611 BSP 12555

ROE 2.8322 BRA 1.4554 BC3 6.9591 FSP ?08

OIRTANCE 568.024 EARTH TO MARS

2,05 AZL 65.03 HCA 169.52 8NA 191,14 ECC .20788 IRC 4,9700 Vl 29.303

-.45 AZP 94,89 TkL 12,20 TAP |81,?E RCA 151.45 APO 250.B$ V2 25,82R

53.79 ST3 151.08 ZA[ 82.17 ETE 175,12 ZA¢ 66.71 (TC 2T5,18 LVl 18.GR

DLA 30.24 RAL 324o1! RAD RE41.9 VEL 1|.T44 PTH R.77 VHP 4.220 DPA -54,11 RAP 321.52 ECC t,294R

L-| TINE INJ LAT INJ LONG [NJ RT ARC INJ AZNTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

3739.85 "47.39 151,01 208.4g 85.14 g 54 10 2739.9 -43.73 116.82

3753.01 -39.16 150.74 206.97 Tg.54 g 49 10 2753.8 -39,27 119.$8

3785.91 -30,53 150.85 204,50 73.88 9 38 50 2785,g -54.15 122.73

3985.81 -18.31 160.94 199o54 65,50 B 38 51 2985o8 -26°82 136.67

39R5,81 -18.31 180,94 199,54 65.50 B 38 51 2985°6 -26.82 136.67

3g85.8! -18.31 160.94 19g,54 65,$0 8 38 51 2g85o6 -26.82 136,8T

2832.73 -30,53 79.77 204,50 73.88 14 22 23 1832.7 -34.15 5|.64

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7092.5 $GR 2070.6 SG3 417.? 8T 105.5 8R 60.2 S$ 5g,G

RRT .9407 RRF °9665 RTF ,8870 OR? .9813 CR8 -.9989 C3T -.9713

SGB 7398.5 R23 ,4254 R13 .8g82 LGA 203.2 MSA 16.7 33A .3

$Gl 7337.5 $62 676.9 THA 15.48 ELI Ig4.7 EL2 ll.O ALF 17,73

2O85



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)"
t

LAUM¢H OATE JW4 21 tl?l FLIGHT TIN[ 8i$,00 ANllYAL OAT[ MAI I 1972

HELIO¢[MTII¢ ¢CNIC

IL 158,04 LAL ".00

IF 131,11 LAP .R3

IC li3.4Tt GL 45,18

PLANETOCENTR|C CQNI¢

C3 20,030 VHL 4.47t

LNCH AZMTH LNCH TIHE

SD,OO 8 21 3

60.00 1 I 33

70.00 6 26 4S

70.00 6 26 45

70,00 6 26 45

_15.00 6 26 45

TO.00 6 26 45

011TAHC[ l?8,01l EARTH TO HAll

LOL 298.99 VL 38.435 IAL 8.00 AlL 84.33 MCA 170,i) INA 18|,|1 [CO .20tl8 IM( i. llll Vl II,lOI

LOP TIll? VP 21,322 GAP ",5T AlP 91,$9 TAL ||,IS TAP |ll,|R RCA Ill,SO APO 231.R$ V2 23,?11

GP -37,36 8AL ?1,$? SAP Sl,80 [T$ 149,48 ZA[ l|,84 [T[ |74°45 ZAC 14,26 [TC 275,41 LVI 80,14

DLA 34,18 RAL 388,|| mAO iUl,9 V[L 11.834 PTH 6.85 VMP 4,391 DPA "Sl. OR RAP 524,81 ECC I°i21l

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ 4ZNTH INJ TIN[ PO CIT TIM INJ R LAT |NJ 2 LONG

3861.?? -46.05 I92.46 218,74 78.42 9 25 25 286|.8 -46.17 127.33

3913.88 "36.38 163.43 209,03 ?1.34 9 6 4T 2913.9 -40.28 133.02

41t7,42 -19.64 177.76 200.79 61.48 ? 36 42 319?,4 -29.65 153.72

41tT.42 -19.64 177.?$ 200.78 61.48 7 36 42 3197.4 -89.65 153.72

4197.42 °19.64 177.76 200.79 61.48 ? 36 42 3197.4 -29.65 153.72

4197.42 "19.64 177.76 200,79 61,48 ? 38 42 3197.4 -29.65 153.72

4197.42 -19.64 177.?6 200.79 61.48 ? 36 42 3197,4 -29.65 153.72

DIFFERENTIAL C(:RR[¢TIONI

TOE 3.1007 TRA-1.8122 TC3-l.OI9§ BAU 1.7100

ROE 1.0893 RRA -.0276 RC3-1.9|36 FAU .07542

FOE 2.3932 FRA .3038 FC3-3.2584 BIP 12T64

BDE 3,2865 BRA 1,6124 BE3 6.3831 FSP 629

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

$GT 7189.7 $GR 2209.3 803 367.7 IT 202.1 8R 69.8 53 58.3

RRT .943| RRF .9936 RTF .8787 CRT .9844 CR8 -.9984 CST -.9731

8GB 7321.5 823 .4413 813 .8912 L$A 221.0 NSA 16.7 SSA .3

SGI ?488.3 IG2 705,1 THA 16.32 ELI 213.5 ELI 11.6 ALF 10.93

LAUNCH DATE JUN 21 1971 FLIGHT TI_ 260.00 ARRIVAL DATE NAR 7 1972

HELIOCENTRIC CCNIC

RL 152.04 LAL -.00

RP 231.56 LAP .96

RC 266.061 CA. 50.17

PLANETOCENTRIE CONIC

C3 23.068 VHL 4.803

LNCH AZMTH LNCH TINE

50.00 ? 40 52

60.00 6 50 34

62.96 5 40 )

62.96 5 40 3

62.96 5 40 $

62.96 5 40 3

62.96 5 40 3

DISTANCE 376.090 EARTH TO MARS

LOL 268.99 VL 32.452 GAL 1.91 AZL 83.47 HCA 171.$3 IMA 191.59 ECC ,20899 INC 6.5294 Vl 29.303

LOP 80.58 VP 21.297 GAP -,TO AZP 96.46 TAL 11.10 TAP 182.64 RCA 151.55 APO 231.63 V2 23.749

GP -40.07 ZAL 78.38 ZkP 58.12 ETS 147.92 ZAE 81.90 ET( 173.81 ZAC 61.4? ETC 275.85 LVI 23.24

DLA 38,33 RAL 820.39 RAD 6644,2 VEL 11.981 PTH 6.96 VHP 4,628 OPA -$8,23

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

4008.06 -42.92 175.12 215.94 67.10 8 47 40 3008.1

4143.07 -30.14 179.61 208.38 61.87 ? 59 3? 3143.1

4545.07 -20.35 190.17 202.11 56.90 6 52 28 3345.1

4345.07 -20.55 190,17 202.11 56.90 6 52 28 3345.1

4345.07 -20.55 190.17 202.11 56.90 6 52 28 3345.1

4345.0? -20.55 190.17 202.11 56.90 6 52 28 3345.1

4345.07 -20.55 190.17 202.11 56.90 6 52 28 3345.1

RAP 327.50 [CC 1.3796

INJ 2 LAT ZNJ 2 LONG

-47.53 141,17

-36.81 152.26

"32.29 166.66

"32.29 166.66

-32.29 166.66

"32.29 166,66

"32.29 166.66

DXFF[RENTIAL CORRECTIONS

TDE 3.5656 TRA-1,6294 TC3-5.4423 BAU I,7693

RD[ 1.3427 RRA -.1059 RC3-1.8139 FAU .06413

FOE 2.3115 FRA .2237 FC3-2.40?? BSP 12811

BDE 3.8100 BRA 1.8524 BE3 5.?388 FIP 532

NXD-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

$GT 7291.4 IGR 2372.2 $63 312.7 ST 216.9 1R 80.2 IS 53.3

RRT .9464 RRF .9?84 RTF .86?? CRT .9667 CRS -.9977 CIT -.9735

lOB 7667.6 R23 .4609 R13 .8816 LSA 237.8 NSA 16.? 814 .2

SG! 7632.6 862 731.9 THA 17.28 ELI 230.9 EL2 12.3 ALF 20.10

LAUNCH DATE JUN 21 1971 FLIGHT TIME 262.00 ARRIVAL DATE NAI 9 1971

HELIOCENTRIC CONIC DISTANCE 580.112 EARTH TO MARS

RL 152.04 LAL -,00 L04. 21l.g9 VL 32.484 GAL 1.83 AZL 82.38 HCA 172.53 3NA 191.1| ECC ,20968 INC 7,6161 VI 19.503

RP 231.94 LAP .99 LOP 81.39 VP 21.272 GAP -.82 AZP 97.55 TAL 10.56 TAP 183.09 RCA 131,59 APO 232.03 V2 83,710

9C 299.136 GL 33.00 6P -43.12 ZAL ?9.92 8AP 59.81 ETS 146.49 ZAE 82.08 [TE 173,2S ZAC 58.35 [TC 2?6.34 LVI 15,91

PLANETO¢ENTRIC CONIC

C3 2?.509 VHL 5,945 OLA 49.75 RAL 317o5§ lAD 6648,0 VEL 12.143 PTH ?,ll VHP 4.931 DPA "60.55 RAP 331.?3 ECC 1.4597

LNCH AZNTH LNCN TINE L-I TXME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM IkJ 2 LAT IMJ 9 LONG

50.00 6 44 5 4194.03 -37.0| 188.99 816.55 S?.6S 7 53 59 3194.0 -46.56 158.96

58.49 4 59 35 4469.93 -80.79 201.00 203.35 51.76 6 14 9 3469.9 -34.46 176.51

56.49 4 59 38 4469,95 "80.78 201.00 203.33 31.71 i 14 8 3469.9 "34.46 176.51

56.49 4 59 36 4469.95 -20.76 201.00 203.33 51.76 6 14 6 3469.5 -54.48 176.51

56,49 4 59 38 4469.93 -20.70 201.00 203.35 51.78 I 14 8 3469.9 °34,46 178.51

56.49 4 99 39 4469,93 -20,78 201.00 203.33 51.78 I 14 6 3469.9 -54.46 176,51

96.49 4 99 38 4469.93 -20.78 201.00 203.33 5|.71 6 14 O 3469.9 "34.48 178.51

01FFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORTIT DETERMINATION ACCURACY

YDE 4.1191 TNA-2.IO07 TC3-4,6992 |AU 1.8360 8GT 7369,6 SGR 2567.1 803 2|2.7 IT 229.9 89 91,7 ll 90.3

ROE 1.6755 RRA -.2211 tC3-|,6151 FAU ,03204 RRT ,6517 RRF ,llll RTF ,_JIS CRY ,9887 CR6 -,9566 (ll -.lYil

FOE 9.1966 FRA o1417 FC3"1,6377 8iF 1299R 909 7804,1 923 .4823 913 ,9705 LIA 252.1 NIA ll,4 llA ,2

IDE 4.4468 IRA 2,1129 |C3 4.9923 FRP 4|7 8GI 7788.1 $G2 747,9 THA 1|.52 [LI 247,2 [L2 12.8 ALF 21.11

LAUNCH OAT[ JUN 81 1971 FLIGHT TIME 264,00 ARRIVAL DATE MAR II 1672

NELIOCEMTRIC CONIC DX8TANC[ 584.119 EARTH TO NAR8

RL 151.04 LAL -.OO LOL 268.99 YL 32.471 GAL 1,74 AZL 80.97 HCA 173.52 iRA 192,03 [CC .21036 IMC 9.0292 Vl 26.303

RP 232.31 LAP 1.01 LOP 82.60 VP 21.847 GAP ".15 AZP 98.g7 TAL 10.03 TAP 113,55 RCA 151.65 APO 232,43 V2 23.171

RC 171,200 GL IQ.44 GP "46,$2 ZAL RI,41 ZAP 11,95 ETS 145.33 ZA[ 88,56 ET[ 172.89 ZAC 34.83 ETC 27?,00 L¥1 Zl.ll

PLANETOCENTR|¢ CONIC

C3 34,309 VNL S.15? OLA 47,3i RAL 311.i9 SAD 8141,6 V[L |2.4|8 PTM ?,33 VMP 5,345 DPA *12.84 RAP 33?.27 [CC 1.3i41

LNCN AZNTN LNCH TIN[ L*I TIM[ INJ LAT INJ LONG INJ RT AIC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

90,00 4 47 28 4520.00 "83.32 20T,91 20?,45 4?,28 6 2 41 3520.0 -38,47 189.05

50.21 4 20 42 458i,ll -20.02 211.04 204.10 46.13 3 3? 9 3586.7 "35.64 190,29

50,28 4 20 42 4561.66 -20.02 211,04 204.10 46,13 5 37 g 3586.? -35,84 1g0.22

50.26 4 20 42 4586.66 -20.02 211,04 204.10 46,13 5 37 9 3586.? -35.84 190.22

50,28 4 20 42 4586.66 -80.02 211.04 204.10 41.13 5 37 9 3586,7 -35.84 !g0,22

50.26 4 20 42 4586.t6 -20.02 211,04 204,10 41,13 S 37 9 3581.? -39.84 !g0.22

S0.28 4 20 42 4586,66 -20,02 21|.04 204.10 46.13 5 3? 9 3586.7 -35.84 190,92

DIFF£RENTIAL CORRECTION3 MID-COUR3E EXECUTION ACCURACY CRSIT DETERMINATION ACCURACY

TDE 4.7505 TRA-2.4626 TC3-5.8ggl 6AU 1,9185 5GT ?423.? SC_ 2802.3 $63 198,6 ST 238.5 9R 105,Q 61 43.3

ROE 2.1383 RRA -,4045 RC3-1,5118 FAU .03?88 RRT .9560 RRF ,g4g2 RTF .8199 CRT .98gg CR$ -.gg44 C6T -.96g3

FDE 1.9164 FRA .0972 FC3 -.9509 6SP 13199 $GB ?935.0 823 .5337 RI3 .8395 LSA 263.6 MSA 16.6 $6A .2

6DE S.2095 BRA 2,4956 BC3 4,1828 FIP 316 8GI T897.3 $62 773.1 THA 80.04 ELI 260.2 EL2 13,G ALF 23.61
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN E2 19T1

HELI(XENTRIC CONIC

RL 151.03 LAL ",DO

RP t06.69 LAP "1.T8

RC 65.518 6L "10.30

PLANETOCENTRIC CONIC

C3 58.608 VHL 6.114

LNCH AZMTH LNCH TINE

SO.DO 12 16 50

60.00 13 41 $2

TO.DO 15 19 4

80.00 IT 19 O

90.00 19 10 44

tOO.DO 20 I $2

ltO.OO 20 18 30

FLIGHT TIM( 18.00 ARRIVAL DIVE SiP It IITI

LOL 299.81 V_

LOi_ 337.T2 VP

GP -3.84 ZAL

018TANC2 211.S14 2AITN TO NAil

|$.689 iAL T.S4 AZL 91.90 MCA IT. It IMA Ill.IT ECC oiili3 IE I.llll it tl°i|l

18°|ll GAP 18.42 AlP 90.72 TAL 30.78 TAP 9l.|l 2CA 148,11 APO til.?l Vt ll.4tl

44.9| ZAP 197.81ETI 197.05 ZA£ 148.ll (TE .95 ZAC IS.El ETC 278.13 LVI -11.4T

DLA "ti.4T RAL $19.Tt RAO 6890.t VEL 11.S89 PTH 7.45 VHP 8.825 DPA -18.04

L-! TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CIT TIN

2751.28 -18.89 77.64 185.08 |34.23 13 12 41 tTiI.S

tS51.70 -13.24 65.57 191.78 128.42 14 24 tA 1551.?

2265.92 -6.38 4T.3t 196.71 123.59 15 58 SO 1285.9

1D90.51 -.37 22.65 200.54 !1S.86 iT 50 31 890.5

1530.15 t. SO 35T.gO 202.29 118.15 19 38 15 530.2

1364.98 -.37 344.02 200.$4 119.86 20 24 37 385.0

1312.74 -6,58 336.24 198.71 123.59 tO 40 23 312.7

RAP 330,08 [CC I.lll4

INJ t LAT IMJ t LONG

-1.5| It.El

t.76 4T.48

T.40 tT.7l

11.81 1.6t

14.09 336.56

11,81 313.28

7.40 31l. TO

DIFFERENT IAL CCRRECTION8

TOE ".1580 TRA ".5T3S TC3 .tOO9 BAU .lO40

ROE -.5925 RRA .1662 RC5 .0157 FAU .04468

FD[ -.1713 FRA -.0171 FC3"I.002O BOP 588

BDE .6132 BRA .59T1 8C5 .2015 FOP 128

LAUNCH DATE JUN 22 1971

MID-COURSE EXECUTION ACCURACY GqBIT DETERMINATION ACCURACY

8GT 857,8 8GR 572.8 $63 108.5 ST 11.5 3R 27,4 88 6.E

RRT -.0441 RRF ,0820 RTF -.3380 CRT .5598 CR8 -.9651 COT -.8350

SOB 072.2 R23 -.021g R13 .3420 LSA 28.9 NSA 9.2 $8A 1.4

561 659,7 962 570.6 THA 171.18 ELI 28.3 ELl 9.2 ALF T5.tl

FLIGHT TIM( 84.00 ARRIVAL DATE 8£P 14 1971

HELIOCENTRIC CCNIC DIITANCE 214.903 EARTH TO MARS

EL 152.05 LAL -.DO LOL 269.95 VL 33.711 GAL 7.37 AZL 91.87 HCA 69.05 SMA 217.83 ECC .32708 INC 1.8655 VI 19.501

RP 206.71 LAP -1.74 LOP 338.gg VP 25.978 GAP 18,87 AZP 90.67 TAL 31.33 TAP 100.38 RCA 146.58 APO 289.08 V2 16.495

RC 66.66? GL -10.34 GP -3.T3 ZAL 44.38 tAP 166.45 ETS 195.87 ZAE I86.14 ETE .03 ZAC 95.19 (TC 2T9.24 LVI -16.40

PLANETOCENTNIC CONIC

C3 36.T65 VHL 6.063 DLA -16.69 RAL 319.10 RAD 8649.5 VEL 12.516 PTH 7.40 VHP 8.505 DPA -18.10 RAP 530.17 ECC 1.6051

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN |NJ t LAT INJ t LONG

50.00 12 23 30 2734.05 -18.87 76.82 184.65 134.53 13 11 4 1734.0 -.T2 80.54

60.00 15 41 0 2533.22 -12.45 64.64 190.56 128.64 14 23 13 1533.2 3.5T 46.56

TO.D0 15 18 58 2245.13 -5.77 46.22 195.50 123.72 15 56 23 1245.1 8.18 26.67

80.00 17 20 24 1865.05 .50 21.25 199.38 119.85 17 51 29 865.1 12.60 .45

90.00 19 13 47 /499.42 3.T8 356.18 201.20 118.05 19 38 46 499.4 14.95 334.72

lOO.00 20 3 16 1339.52 .50 542.62 199.38 119.85 tO 25 35 35g.5 12.60 521.61

110.00 20 18 25 1291.95 -5.77 335.14 195.50 123.72 20 39 57 291.9 8.16 315.59

DIFFERENTIAL CCRRECTION8

TOE -o1519 TRA -.5657 TC3 .2166 8AU .lOOT

ROE -.5872 RRA .|617 RE3 .0139 FAU .04703

FDE -.t857 FRA -.0295 FC5-I.lO74 83P 605

DOE .6065 ERA .$884 8C3 .2170 FOP 141

LAUNCH DATE JUN 22 19T1

HELIOCENTRIC CCNIC

RL 152.05 LAL -.00

RP 206.73 LAP -l.T3

RC 67.8?7 GL -10.36

PLANETOCENTRIC CONIC

C3 35.105 VHL 5.925

LNCM AZNTM LNCH TIME

SD.O0 12 24 6

60.00 t3 40 3

TO.DO 15 18 4T

MID-C(XJRSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 669.1 SGR 580.9 663 117.0 ST 11.5 SR 17.9 68 6.6

RRT %0470 RRF .0881 RTF -.3408 CRT .549T CR8 -.9641 COT -.6404

$68 886.0 825 ".0246 R13 .3475 LSA tO.4 14SA 9.5 66A 1.5

361 $71.3 862 578.3 THA 170.84 ELl 28.T ELl 9.3 ALF 75.66

FLIGHT TIME 86.00 ARRIVAL DATE 6EP 16 16T1

DISTANCE 218.$85 EARTH TO MAR8

LOL 269.95 VL 33.566 6AL 7.50 AZL 91.84 HCA 70.31 SMA 214.40 ECC .31653 INC 1.8352 VI 89.301

LOP 340.26 VP 25.786 GAP 18.34 AZP 90.62 TAL 31.87 TAP 102.19 RCA 146.54 APO tO2.2T Vt 16.4A9

GP -3.82 ZAL 43.81 tAP 165.22 ETS 194.87 ZAE 166.24 ETE 359.06 ZAC gs.og ETC 879.25 LVI -16.31

DLA -20.90 RAL 318.49 RAO 6648.9 VEL 12.450 PTH 7.35 VHP 8.200 DPA -16.iT RAP 330.24 ECC l.STT?

L-| TIME INJ LAT INJ LONG lNJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2717.81 -18.09 76.06 183.48 114.79 13 9 14 1717.8 .og 59.86

1515.81 -11,71 63.76 189.37 128.84 14 21 59 1515.6 4.33 45.74

2225.50 -5.03 45.19 t94.53 125.83 15 55 52 1225.5 8.91 e5.63

60.00 IT El 40 1840.79 1.32

90.00 19 16 49 1489.50 4.74

100.00 20 4 35 IS15o26 S.52

IIO.D0 tO 18 13 1272.52 -5.03

DIFFERENTIAL CCRNECTIONS

TOE -.1462 TNA -.5581 TC3 .2524 8AU .10SE

ROt -.5824 ERA .15T4 RC5 .0118 FAU .04952

FOE -.2009 FRA -.0433 FCS-l.tt12 95P SEE

DOE .6004 8RA .STg9 8C3 .23IT FOP 155

LAUNCH DATE JUN RE 19T1

NELIOCENTRIC CONIC

RL ISt.OS LAL -.DO

RP tOO.T? LAP "1.71

RC 69.140 GL -ID.S8

PLANETOCENTRIC CONIC

C3 33.601VHL 5.797

LNCM AZNTH LNCH TIME

SO.DO It t2 40

60.00 13 39 2

TO.O0 15 16 20

lg.g3 198.27 !19.83 17 52 21 840.8 13.36 359.04

554.50 200.16 117,91 19 41 18 469.5 15.78 332.92

341.29 198.27 11S.85 20 26 tO 315.3 13.36 320.41

334.11 194.33 125.83 20 39 25 272.3 8.91 314.54

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT $79.8 8GR 588.S SG3 126.t ST 11.5 9R 28.5 81 T.t

RRT -.0498 RRF .0949 RTF -,_.50 CRT .5401 C88 -.9130 C|Y -.6458

SG8 $99.2 823 -.DEBt RI3 .3526 LSA 29.8 HSA 9.4 IIA I.S

SOl 682.2 SO2 585.8 THA lTD.52 ELI 29,0 ELl 9.4 ALF 76.10

FLIGHT TII_ 88.00 ARRIVAL DATE IEP Ii 1971

DISTANCE 211.939 EARTH TO NAil

LOL 189.95 VL 33,432 GAL T.44 AZL gl.Sl NCA 71,59 SNA 211.32 ECC .30680 INC 1.8053 Vl 29.301

LOP 541.53 VP 23.696 GAP 17.52 AZP g0.57 TAL 32.41 TAP 103.99 RCA |46,49 APO ITS,l| V2 26.495

GP -3.91ZAL 43,29 tAP 163.99 ET$ 194.01ZAE 166,40 [TE 358.94 ZAC 94.99 ETC ITS,25 L¥1 -16,t$

DLA -IT.D8 RAL 31T.89 RAO 6848,4 V(L 12.390 PTH 7.30 VHP 7,909 DPA -18,28 RAP 330,30 ECC t.S930

L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZMTH ZNJ TIME PO ClT TIN INJ 2 LAT INJ t LONG

2TOE,ST -17.38 T6,33 |82,33 135.93 |5 7 43 ITDt.6 ,88 59.13

1499.48 -11.01 62,95 188,24 12g. Dt 14 20 42 1499.5 5.0S 44,96

2207.05 -4.33 44.22 193.21 123.gl 15 55 15 1207.1 9.60 24.64

60.00 IT 12 50 1817.T8 2.10

gD.00 19 19 59 1440,43 S.66

100.00 20 S 41 1291.2! t,10

110.00 20 1T $5 1253.87 -4.33

DIFFERENTIAL CCRRECTION8

TDE -.1409 TRA -.5510 TC3 .24?8 6AU .1113

RD£ -.5T79 RRA .1532 RC3 .0088 FAU .05217

FDE -.2169 FRA -.0582 FC3-1.3441 BOP 637

BIDE .5948 8RA .5719 8C3 .247T FOP 179

18.66 lgT.20 119.79 1T 53 T 817.8 14.06 35T.70

352.87 199.18 lIT.75 19 43 51 440,4 16.5T $31,15

340,03 197,20 liD.?9 tO 27 14 t52.3 |4,08 319,0T

333.14 Ig3,21 123,gl 20 58 49 253.9 9,80 313.59

MID-COURSE EXECUTION ACCURACY O_8IT DETERMINATION ACCURACY

$GT 889.9 SGR 5g6.1 SO3 136.D 8T !1,5 SR 28.7 $S 7.5

RRT -,0525 RRF .10|9 RTF -,3479 CRT .$308 CRS -.9614 COT -.6500

SG2 g11.? R23 -.0318 815 .5564 L5A 30.3 NSA g.6 6SA 1.6

SGI 692,6 $62 592.g THA 170.16 EL1 29.4 EL2 9.5 ALF T6.51
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH BATE JUN Z| lSTt FLIGHT T|M[ tO.DO ARRIVAL DATE 8[P tO 1371

HELIOCENTRIC CONIC D|8TANC[ 88§,552

RL 158.05 LAL -.00 LEA. liD,DR VL 33,307 GAL ?.30 AZL 91,78 HCA 78,85 8HA

mp toe.it LAP -1.70 LQ_ 348.80 VP 83.43? GAP 17.38 AZP SO.S2 TAL 32.94 TAP

R¢ ?0.439 GL -lO.SS r.,P -4.01ZAL 4t.?l tAP lU.?4 ITS 193.26 ZA[ |AS.S4 ETE

PLANETOCENTRIC CONIC

C3 32.241VHL 5.eTO DLA -17.83 RAL $17.30 DAD 6647.9 VEL 18.333 PTH 7.26 VHP

LNCM AZMTH LNCH T1_ L-! 71141 INJ LAT |NJ LONG 1NJ RT ASC 1HI AZMTH INJ TIME

90.00 12 21 13 1688.30 -16.$7 74,70 181,26 133.84 13 S t

So.oo 13 37 38 2484,1e -10.36 68.19 187,14 129.17 14 19 22

70.00 15 18 4 218A.79 -3.67 43.31 102.13 183°98 15 54 34

SO.DO 1? 23 50 1795.08 2.83 17,47 196.17 119.74 17 53 48

90.00 19 22 30 1411.32 6.55 351.28 198.21 117.57 19 46 23

t00,00 20 6 42 1270.56 8.83 338.84 196.17 119.74 20 27 52

110.00 20 17 30 1236.61 -3.67 332.23 192.13 123.$8 20 38 ?

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,1339 TRA -.5443 TC3 .2621BAU .1130 eGT 699.4 6GR 603.2 SG3 146,S

ROE -.5737 RRA .149! RE3 ,0054 FAU .05499 RRT -.0554 RRF .1094 RTF -.3496

FOE -.2335 FRA -.0747 FC3-1.4764 BeP 631 AGE 923.5 R23 -.0359 RI3 ,3592

BOA .9896 eRA .5643 DE3 .2621 FDP 18G 601 702.4 SG2 5go.? THA 169,78

EARTN TO MAR8

108,53 [CC .tITS2 INC I.TTIS Vt 25.301

105,79 RCA 14G,44 APO t?O.i4 V2 2i.480

356.AG ZA¢ $4,9D ETC 8?9.25 LV| -t4.14

7,A31 DPA -18,35 RAP 330.33 ECC 1.5306

PC) CAT TIM INJ t LAT IMJ 2 LONG

1688.3 1.58 5R.13

1484,2 5.72 44.22

1189.8 10.23 23.71

796.1 14.72 356.42

412.3 17.32 329,43

270,6 14,72 3t?.?g

83G.6 10.23 312.e2

ORBIT DETERMINATION ACCURACY

ST 11.5 8R 29.1SS 8.0

CRT .5218 CRe -.9599 CAT -.9542

LeA 30.7 NSA 9.6 eSA 1.?

ELI 29,7 EL2 9.e ALF 74,91

LAUNCH DATE JUN 22 1971 FLIGHT T|14[ gI.OO ARRtYAL DATE eEP 82 teTt

DISTANCE 229.244

LOL 169.93 VL 33.190 GAL 7,33 AZL 91.75 HCA 74,12 eNA

LC4 _ 344.09 VP 25.278 GAP 16.83 AZP 90.48 TAL 33,47 TAP

GP -4.11 ZAL 42.19 ZAP 161.46 ETA 192.60 ZA( 166,94 ETA

EARTH TO MAR8

206.04 ECC .28933 INC 1.?470 Vl 29.301

107,59 RCA 140.39 APO 265,70 V2 29.474

_53.78 ZAC 94.80 ETC 2?9.24 LVt -19.03

OLA -27,41 RAL 319.72 RAD 6647,4 VEL 12,286 PTH 7.22 VHP 7.365 DPA -18.45

L-| TtN£ INJ LAT tNJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CAT TIN

2974,97 -16,02 74.09 180.23 135.42 13 4 18 1675.0

2469.89 -$.74 91.49 186.09 129.30 14 17 59 1469.9

21?3.99 -3,08 A2,47 lgl.Og 124.03 15 33 47 11¥3.7

1773,73 3.52 16.55 195.18 119.67 IT 54 16 775.7

1385.13 7.40 349,74 197.30 117.37 tg 48 53 385.1

1250.20 3.52 337.72 195.18 119.67 20 28 23 250.2

1220.51 "3.06 331.35 tgl.O9 124.03 20 37 20 220.5

HELIOCENTRIC CONIC

RL 152.05 LAL -.GO

RP 206.87 LAP -1.68

RC 71.818 GL -10.38

PLANETOCENTR|C CONIC

Ce 31.008 VHL 5.568

LNCH AZMTH LNCH TINt

50.00 12 19 43

90.00 13 39 49

70.00 13 17 33

80.00 t? 24 41

90.00 19 25 48

100.00 20 ? 32

110.00 20 16 59

RAP 330,34 ECC 1.5103

|NJ 2 LAT INJ 2 LONG

2.25 5e.o7

6.34 43.53

10.82 12.83

|5.33 395.22

18.03 327.74

15.33 3is. Re

10.82 311.75

DtFFERENTIAL CORRECTION8

TD[ -.124e TRA -.$310 TC3 .tD49 BAU .1181

ROE -.STOO RRA .1449 RE3 .DO18 FAU .osYge

FDE -.25tl FRA ".0927 FC3-1,6187 AlP 570

ODE .5834 DRA .9504 6C3 .8349 FSP 203

LAUNCH DATE JUN 22 197|

HELIOCENTRIC CONIC

RL 152.05 LAL -.00

RP 2De,S3 LAP "1.69

RC ?3.tEe GL -10,37

PLANETOCENTRIC CONIC

C3 29.885 VHL 5.467

N|D-COURSE EXECUTIC_4 AccuRACY Cd_BIT DETERM|MATtON ACCURACY

eGT 704,8 eGR 610.1 SG3 1S7,D ST tt,t 8R 19.4 88 8.5

RRT -°(_SSO RRF .1177 RTF -,3981 CRT .4995 ERe -,9570 CAT -.9437

eGB 931.7 R23 -.O250 R13 .3790 LeA 31.1 MAA g.e 88A t,?

$Gt 708.4 $02 $05.2 THA 167.84 ELl 30.0 ELI g.e ALF ?8.05

FLIGHT TIN( 04.00 ARRIVAL DATE eEP 24 1971

DISTANCE 132.980 EARTH TO MARS

LOL _Ag.t3 VL 33.082 GAL ?.29 AZL 91,72 HCA 75.39 8HA 2O3,TG [CC .2816A tNC t,Tt84 Vt 29,301

LOP 345,33 VP 85.1t8 GAP 15.35 AZP 90.43 TAL 33.95 TAP tog,3? RCA t46.34 APO 2el,re V2 29.465

GP -4.18 ZAL 41.69 ZAP lSO,t5 [T3 199.01 ZA[ 167,31 ETA 354.49 ZAC 94.70 ETC 979.23 LVI -13.92

LNCH AZNTH LNCH TIN[ L-I TIME |NJ LAT

50.00 12 18 14 2052,$9 -15.49

60.00 13 35 39 2430.SR -9.17

70.00 15 IS 56 2158,80 -t.49

80.00 17 25 20 1756,83 4.15

90.00 19 28 4| 1359,09 8.22

100.00 20 8 12 1931.30 4.15

110.00 20 19 23 1205,92 -2.49

DIFFER(NTIAL CCRRECTION5

TD£ -,1229 TRA -.5277 TC3 .9945 DAU .1|77

ROE -.59G4 RRA ,1411 RC3 -,0033 FAU °OGLES

FOE -.2995 FRA -.1118 FC3-t.YTt8 ASP 619

eOE .579e eRA .54G3 SC3 .2R45 FDP 921

LAUNCH DATA JUN 22 197t

NELIOCENTRIC CONIC

RL lSR,OS LAL ".00

RP 20?.OO LAP -1.64

DLA -97.55 RAL 316.17 RAD $647.0 VEL 12.940 PTH 7.15 VMP 7.111 DPA -19.57 RAP 330,34 ECC 1.4918

tNJ LONG INJ RT ARC ]NJ AZNTH INJ TINt PO CAT TIN |NJ 2 LAT INJ 2 LONG

73.53 179.24 135.59 13 2 36 1662.6 2.87 57.56

60.84 185,09 199.42 14 tG 35 1455,7 6.99 42.89

41.69 190.10 124.97 15 52 55 1158.0 11.37 22.03

15.31 194.22 119.59 17 34 37 756.8 13.89 354.10

349,23 196.43 liT.IS 19 51 20 359.1 18.19 326.12

335.37 194.22 !19.59 20 28 44 231.3 15.09 315.4e

330,61 190.10 124,07 90 36 28 205.6 11.37 310.94

MID-COORS( EXECUTION AccURACY O_IIT OETERN|NATION ACCURACY

SET TI3.T SGR 016.6 503 ISD.S 8T 11.4 3R 29.8 35 $.9

RRT -,0655 RRF .1262 RTF ",_d06 CRY ,4545 ERR -,9553 CAT -.iSIS

AGO 943.2 R23 -.03ST RI3 .3731 LIA 31.6 Mlk R,S sea 1.0

SEt /iS.0 SEt iII.S THA 167.96 ELI 50.4 EL9 9,7 4LF 78.08

ARRIVAL DATE 8[P 99 1971

EARTH TO MARS

8Or,?3 [CC ,t7482 INC t,A90t VtLOt. teA.AS VL 32.98t GAL

LOP 346,e0 VP 24.958 GAP

PLIGHT TINt 9i. O0

DIITANCE 23G,?$3

7.23 AZL 91.69 HCA 76.65 SMA

13.88 AZP 90.39 TAL 34.40 TAP

RC 74.983 GL -10.35

PLANEYOEEHTD|C CONIC

C3 El,ADS VML S.3?t

LNCH AZMTH LNCH TIME

SO.OR tR IS 43

eo.oo 13 54 25

?0.00 15 16 13

eO.O0 17 25 49

eD.OD le 31 27

100,00 20 8 40

110.00 20 15 40

01FFERENT t AL CORRECTIONS

TOE -.1209 TRA -.5241 TC3 ,3037 8AU .1178

ROE -.5930 RRA .1374 RE3 -,0083 FAU .06432

FDE -.2884 FRA -.1324 FC3-1.9353 D6P 649

DOE .5759 DRA ,3419 $C3 .3038 FeP 241

6P -4.33 ZAL 41,t0 tAP t38.89 AT3 t$1.49 ZAE IS?.?5 [TE

99.301

111.13 RCA 143.99 APO 237.17 V9 25,438

333.05 MAC 94.60 [T¢ 279.22 LV| -15.?S

OLA °t?.D? 8AL 313,63 RAD 0643.6 V[L 18,199 PTH T.t6 VHP 6.93R DPA -19.70 RAF 330.31 ECC t.4750

L-I TIME |NJ LAT |NJ LONG |NJ RT A8C INJ AZNTH |NJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

t$$1,11 -t4.S$ 73.01 178.tg 135.?4 13 0 54 1651.! 3.44 5?.0?

1444.49 -8,34 $D,24 154,14 129.52 14 13 10 1444,4 7.45 42.29

1145.08 -1.97 40,99 189.14 124.10 15 51 5R 1145.t It,8? 21.28

1730.39 4.74 14.34 193.30 119,31 ]7 54 48 735.4 16,40 353.05

1334.13 e,g8 343,63 195.80 119.93 lg $3 41 334.2 19.30 324.55

1213.35 4.?4 336.?t 193.30 ttg.5t 20 28 54 2t3.9 IS,40 514.42

1191.39 -1.97 319.89 18g.14 124.10 20 35 32 19|.g 11.87 310.19

MID-COURSE EXECUTION ACCURACY ONDIT DETERMINATION ACCURACY

eGT 721.1 eGR 622.9 eG3 182.1 ST 11.5 eR 30.1 89 g,4

RRT -.0666 RRF .135! RTF ",353? CRT .d924 CR$ -,9532 CAT -.eS09

$GB g53.6 R23 -.0466 RE3 .3680 LEA 32.D NSA 9.9 3SA !.9

eGl 726,5 SG2 617.7 THA 167.91 EL1 30,? ELI 9.e ALP 78,17
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH 04TE JUN 22 1971

NEL|OCENTRIC CONIC

RL 192.09 LAL -,00

RP 207.06 LAP -1.69

RC 76.180 6L -10.32

PLANETOCENTRIC CONIC

C) 27.g29 VHL 5.283

LNCH AZNTH LNCH T|HE

S0.D0 12 15 13

60.00 13 33 10

TO.DO 13 15 25

80.00 17 26 4

90.00 19 34 3

100.00 20 8 56

110.00 20 14 $1

FLIGHT TIle 61.00 ARRIVAL 0ATE lET I1 II/l

0|ITANCE 240.SIR EARTN TO NARI

LQL 266,68 VL IEiIIR i_lL 7.16 AZL 91.66 NCA TT,R| IHA lit.iT ECC .Ell3O IE 1.1622 Vl ll.3Ol

LOP 34?,66 VP 14.859 GAP 18.43 kZP 60o59 TAL 34.98 TAP 1t2.86 RCA 146,24 APO 293.4i V2 29,449

67 -4,49 ZAL 40,73 ZAP IS7.47 ET6 161.01 ZAE |66,29 ETE 5$1.4§ ZAC 94.50 ETC 279o20 LVI -ll,i6

DLA -27.76 RAL 315.11 RAO 6146.2 VEL IZ.16! PTH 7,13 VHP 6.637 OPA -18,04 RAP )30.23 ECC 1,4996

L-| TINE INJ LAT 1NJ LONG INJ RT A$C INJ AZMTH INJ TIN( PO CST TIM INJ 2 LAT 1NJ 2'LONG

2640,31 "14.34 T+.S3 177.40 133.07 12 5i 14 1640,5 3,96 86.03

2433.16 -8,15 59.68 183.22 129.61 14 13 43 1433.2 7.04 41.74

2132.46 "1.46 40.32 188.23 124.13 15 50 57 1132,5 12.33 20.59

1723.42 5.27 |3°46 192.42 119.43 17 54 48 723.4 16.86 352.09

1310.71 9.71 345.49 194,80 116.69 19 55 54 310,7 19.87 )23.07

1197,89 5.27 334.83 192.42 119.43 20 28 54 197.9 16.86 313.46

1179.31 -1.49 329.24 188.23 124.13 20 34 30 179.3 12.)) 309.51

DIFFERENTIAL CCRRECTION8

TOE -.1189 TRA -.S_02 TC3 .3120 BAU .1166

ROE -.5599 RRA .1337 RE3 -.0144 FAU ,06809

FOE ".3081 FRA -.1343 FC3-2.1106 BSP 668

DOE .5724 BRA .5371 6C3 .3123 FSP 262

M|D-CCOR$E EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

SGT 729,2 SGR 628.9 SG3 195.6 3T 11.5 )R 30.5 66 9.6

RRT -.0680 RRF .1446 RTF -.3467 CRT .4698 CR6 -.9509 CST ".6679

SOB 962.9 R23 -.0560 R13 .3629 L$A 32.5 HSA 10.0 SSA 1.6

8G1 733.8 3G2 623.5 THA 167.69 ELI 31.0 EL2 9.9 ALF ?8.26

LAUNCH DATE JUN 22 19T1 FLIGHT TIH£ 100.00 ARRIVAL DATE $EP 30 1971

HELIOCENTRIC C(:NIC

RL 152.05 LAL -.00

RP 207.17 LAP -1.61

RC 77. TI6 GL -10.28

PLANETOC£NTRIC CONIC

C3 27.075 VHL 5.203

LNCH AZNTH LNCH TIHE

50.00 12 13 43

60.00 13 31 53

70.00 15 14 30

80.00 17 26 7

90.00 19 36 26

/00.00 20 6 $9

110.00 20 13 57

DISTANCE 244.451

LOt. 269.99 VL 32.803 GAL 7.14 AZL 91.63 HCA 79.18 )HA

LOP 349.13 VP 24.730 GAP 14.99 AZP 90,31 TAL 35.42 TAP

GP -4.57 ZAL 40.29 ZAP 156.08 ETS 190.58 ZAE 168.81 ETE

EARTH TO MARS

198.18 ECC .26228 INC 1.6345 Vl 29.301

114.60 RCA 146.29 APO 290.16 V2 26.436

349.61ZAC 94.40 ETC 279.17 LVI -19,51

DLA -27.66 RAL 314.61 RAD 6649.8 VEL 12.126 PTH ?.10 VHP 6.415 OPA -19.00

L-I TIME INJ LAT INJ LONG ]NJ RT A$C INJ AZNTH INJ TIME PO C3T TIM

2630.74 -13.87 72.10 176.$4 135.98 12 57 34 1630.7

2422.83 -7.70 59.18 182.35 129.68 14 12 16 1422.8

2121.04 -1.05 39.72 187.36 124.14 15 49 51 1121.0

1708.98 5,76 12,66 191.57 119,35 17 54 36 709.0

1288.72 10.38 344,22 194,04 116.49 19 ST 55 268.7

1183.46 5.76 334.03 191.57 119.35 20 28 42 183.3

1167,66 -1.05 328.64 187.36 124.14 20 33 25 167.9

RAP 330.17 £CC 1.4456

INJ 2 LAT INJ 2 LONG

4.46 56.22

6.39 41.24

12.74 19.96

17.20 361.22

20.)9 321.66

17.28 312.59

12,74 )06.88

DIFFERENT IAL CORRECTI_

TOE -.1169 TRA -,9164 TC3

ROE -.55?0 RRA .1301

FOE -.3287 FRA -.1776

soE .5691 eRA .5329

LAUNCH OAT[ JUN 22 1971

HELIOCEHTR|C CONIC

RL 192.03 LAL -.OO

N; 207.26 LAP -1.59

RC 79.295 GL "10.23 GP

PLANETOCENTRIC CONIC

C) 26.291 VHL 5,127

.3190 6AU .1157

RE3 -.0211FAU ,07185

FC3-2.297§ BSP 678

BC3 .3197 FSP 285

HID-COURSE EXECUT|ON ACCURACY CRBfT DETERH_NAY|ON ACCURACY

SGT 735.2 Sr_ 634.7 SO3 209.8 6T 11.6 6R 30.8 68 10.4

RRT -.0698 RRF .1548 RTF -.3369 CRT .4670 CRS -.9486 CST -.6742

9GB 971.3 R23 -.0656 RI3 .3575 LSA 32.9 MSA i0.1 SSA 2.0

661 740.2 362 629.0 THA 167.34 ELI 31,3 EL2 IO.O ALF 78.40

FLIGHT TIME 102.00 ARRIVAL DATE OCT 2 1971

DISTANCE 246.348 EARTH TO MAR6

LOL 269.99 VL 36.725 GAL 7.10 AZL 91.61 HCA 80.44 IRA 196.64 ECC .25672 INC 1.6072 Vt 29.$01

LOP 350.36 VP 24.912 GAP 14.59 AlP 90.27 TAL 35.67 TAP !16.31 RCA 146o19 APO 247,12 V2 26.429

-4.69 ZAL 39.97 2AT 154.97 ET3 190.19 ZAE 169.42 ETE 347.48 2AC 94,31 ETC 279.14 LVI -15.35

LNCH AZNTH LNCN T|HE L-I TIME INJ LAT

50,00 12 12 14 2621.78 "13.43

60,00 I) 30 )4 2413.40 -T,29

70.00 15 13 )1 2110.68 -.66

80.00 17 25 58 1696.09 6.19

90.00 19 38 30 1266.57 10.99

100.00 20 8 46 1170.56 6.19

lID.D0 20 I2 87 1137.49 -o69

DIFFERENTIAL CORRECTIONS

TO( -.liS4 TRA -.5130 TC) .$242 BAU .1144

ROE -.5942 RRA .1296 Re3 -.0264 FAU .07980

FOE -.349S FRA -.2020 FC3"2.4961 98P 664

6DE .5961 ERA .5264 6C3 .3294 FSP 310

DLA -27.94 RAL 314,14 RAD 6645.5 VEL 12.093 FTH 7,07 VHP 6.203 DPA -19.1T RAP 330.06 ECC 1.4327

|NJ LONG lHJ R7 ASC ]HJ AZMTH INJ TIME PO CST TIN INJ 2 LAT ]NJ 2 LONG

71.70 175.74 136,09 12 35 56 1621.8 4.91 99.84

|8.72 161.53 129.75 14 10 46 1413.4 8.80 40.76

39.18 186.53 124.15 15 48 41 1110.7 13.11 19.39

11.94 190.75 119.27 17 54 12 696.1 17.64 350.44

343,05 193,31 116.22 16 59 39 268.6 20.86 320,3T

333.31 190.75 119.27 20 28 19 170.6 17.64 311.61

320,10 186,53 124.15 20 32 15 137.5 13.11 )08.31

MID*COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 740.4 SGR 640.3 SG3 224.8 3T 11.7 )R 31.1 I$ 10,9

RRT -.0712 RRF ,1955 RTF -._699 CRT ,4957 CRI -.14l| El! -.9011

$69 976.9 R23 ".0760 RIS .)SO7 LIA 33,5 MIA 10.2 194 2.0

SOl 745.7 302 634.2 THA 166.99 ELI 31.6 EL2 10,0 ALF 70.47

LAUNCH DATE JUH 22 1971 FLIGHT TIME 104.00 ARRIVAL DATE OCT 4 1971

HELIOCENTRIC CONIC DISTANCE 252.2T9 EARTH TO RAil

RL 192,03 LAL -,00 LOL 296.99 YL 32.849 EAL T,06 AZL 91,36 HCA 61.70 IRA 199,24 ECC ,29159 IHC 1,9900 Vl 29.)01

RP 207.37 LAP -1,56 LOP $SI.69 VP 24.500 GAP 14.14 AZP 90.23 TAL 36.29 TAP 117.99 RCA 146.12 APO 244.39 V2 66.419

RC 60.906 6L -10.16 GP -4.62 ZAL 39.49 ZAP 153.29 ET$ 189.02 ZAE 170.09 ETE 344.97 ZAC 94.21ETC 279.11LVi -1S.16

PLANETOCENTRIC CONIC

¢) 25.3?0 VHL 5,057 DLA -66,00 RAL $13,70 RAD 6(;45,2 VEL 12.064 PTH 7.05 VHP 6,000 DPA o19.36 RAP 329,93 ECC 1.4208

LkCH A2NTH LNCH TINE L-| T|ME |NJ LAT INJ LONG |NJ RT A$E INJ AZNTH |NJ TIME PO C$T TIN INJ 2 LAT ]NJ 2 LONG

)0.00 12 10 46 2613.$9 -13.03 71,34 174.97 136.18 12 $4 20 1613.6 9.32 59.90

60.00 13 29 13 2404.83 -6.92 58,31 180.74 129.80 14 9 19 1404,8 9,17 40.)6

70.00 13 12 26 2101.36 -.30 39.69 185.73 124,15 15 47 28 1101.4 |3.44 18.87

60.00 17 23 30 1684.74 6.96 11.31 189.gT 119,19 17 33 33 684.7 17.96 349.79

90.00 19 40 8 1290.60 11.92 342.00 192.59 116.00 20 0 58 250.6 21.26 319.21

100.00 20 8 22 1159.21 6.$6 332.68 189.97 119.19 20 27 42 199.2 17.96 311.11

110.00 20 11 53 1146.20 _.30 32T.61 185.73 124.15 20 31 1 148.2 13.44 307.79

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1142 TRA -.S099 TC3 .32T6 6AU ,1127 SOT T44.8 6DR 645.7 $63 240.8 ST 11.8 6R 31.3 $S 11,3

ROE -.S$16 RRA .1232 RE3 -,0365 FAU .07999 RRT -.0723 RRF *276? RTF -,3166 CRT ,4849 CR$ -,9439 C$7 -,6861

FOE -.)714 FRA -.2263 FC3-2.7082 667 GSS 6G9 965.7 R23 **0874 R13 .3429 L)A )).7 MSA 10.) $SA 2,1

BDE ,$632 BRA .5246 BC3 .3296 F6P 336 6GI T50.3 $62 639.2 THA 166.5? ELI 31.9 EL2 10.1 ALF 79.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) ,

LAUNCH DATE JUN 81 ISTI

N[LIOCEHTRIC CONIC

RL 152.05 LAL ".00

NP 207,48 LAP "1,94

eC 82.5SD _L -lO,ll

PLAHET_ENTRIC ¢_lC

C3 24.905 VHL 4.Stl

LNCN AZNTN LNCH TIN[

5O.OQ 12 g 20

8Q.QO 13 2? $4

TO.DO 15 11 17

SO.DO 1? 24 50

90.00 19 41 10

IOD.OO 20 7 42

110.00 20 lO 43

PLIGHT TIN£ IO6.O0 ARRIVAL DATE O(T

OlRTANC[ 2|6._St EARTH TO NAN6

T.O2 AZL Sl.5t HCA 8|,OR RMA I9),OS [CC .84604 INC I,SS)l Vl

I IITI

LOL 2OR.OR VL St. SSO GAL |9.)01

LOP )SE.91 VP t4.394 GAP 13.73 AZP 90.19 TAL 34,$8 TAP 119.95 RCA 14R.O9 APO 241.84 V2 |6,402

GP -4.9R ZAL 39.11 ZAP 151.?R (T8 189.4? ZAE ITO,RD (T[ $4|.R5 ZAC 94.11 ETC ZTR.O7 LVI -15,01

OLA "28,04 RAL 313,_8 RAO 664S,0 VEL I2,OSI PTH ?,DE VHP S,8O? OPk -19.IS RAP 329.77 £CC 1,4099

L-] TIN[ INJ LAT lNJ LONG INJ RT ARC INJ AZNTH |NJ TIRE PO ¢ST TIN INJ 2 LAT INJ 2 LONG

280S,14 -12.66 71,01 114.2I 156.26 12 52 4S 1608,1 S.TO IS.I)

8397.13 -8.50 57.93 180,00 129.85 14 7 51 1397,1 9,SO 39.92

2093.11 ,02 38.28 184,98 124.13 15 48 ID 1093.1 13.74 18.41

1674,94 8,89 10,77 189.22 119,12 17 52 45 674.9 18,23 349.15

1235,28 11,98 341.11 191.gD 115.81 20 I 48 235,) 21,80 316.21

1149.41 6.89 332.14 189,22 119.12 20 26 52 149.4 18o23 310.52

1139.93 ,O2 327.18 184.98 124.15 2D 29 43 139.9 13.74 30?,)3

DIFFERENTIAL CORRECTION8

TOE -.1134 TRA -,3071 TC3 ,3287 6AU .1105

NDE -.5490 RRA .11g9 RC3 -,0455 FAU .D8442

FOE -.3940 FRA -.2362 FC3-2.914S 88P 8?9

ROE .5608 BRA .5211 BC3 .3318 FSP 361

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 748.1 $GR 650.9 883 257.7 8T 11.9 SR 11,6 88 11.8

RRT -.0?33 RRF ,1887 RTF -.3057 CRT .4837 CR8 -.9414 CST --.8960

$G8 991.7 R23 -.1001 R13 .3335 LSA 34.1 NSA 10.5 8SA 2,1

381 ?54.0 SG2 644.1 THA 188.15 ELI 32.2 EL2 10.2 ALF 78.31

FLIGHT TIM( 108.00 ARRIVAL DATE OCT 8 1871

DISTANCE 260.214 EARTH TO MARS

RL 152.05 LAL -,DO

RP 207.60 LAP -1.$2

RC 84.24? GL -10.05

PLANETOCENTRIC CONIC

C3 24.29| VHL 4.929

LNCH AZHTH LNCH T1NE

SO.DO 12 ? 55

60.00 13 26 34

?O.OO 15 I0 4

80.00 17 23 I6

90.00 19 41 29

100.00 20 6 48

tlO.OO 20 9 30

LOL 269.95 VL 32.517 GAL 6.98 AZL 91.53 HCA 84.22 SNA 192.80 ECC .24246 INC 1.$263 Vl 29.301

L(_ 354.17 VP 24.294 GAP 13.34 AZP 90.15 TAL 37.Ot TAP 121.28 RCA 146,06 APO 239.55 V2 26.388

GP -S.O9 ZAL 38.76 ZAP 150.28 [TS 189.15 ZAE 171.54 ET[ 338.25 ZAC 94.01 ETC 279.02 LVI -14.82

DLA -28.06 RAL 312.89 RAD 6644.7 VEL 12.011 PTH 7.00 VHP 5.622 OPA -19.77 RAP 329.58 [CC 1.3998

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2599.39 -12.33 7D.71 173.57 136.33 12 51 15 1599.4 6.03 34.90

2890.21 -6.28 57.60 179.30 129.89 14 6 24 1390.2 9.80 39.64

2085.84 .29 37.88 184.26 124.18 15 44 49 1085.8 14.00 18.01

1666.67 7,16 10.31 188.49 119.06 17 31 43 688.? 18.46 348.64

1223.09 12.34 340.40 191.21 115.65 20 1 32 223.1 21.86 317.41

1141.14 ?.16 331.67 188.49 119.06 20 25 49 141.1 18.46 110.01

1132.66 .29 326.80 184,26 124.1t 20 28 23 132.7 14.00 108.91

DIFFERENTIAL CORRECTIONS

TOE -.1133 TRA -.5052 TC3 ,3285 8AU .1075

ROE -.5466 RRA .1166 RC3 -,OSIS FAU .08904

FOE -.4171 FRA -.2830 FC3-3.1732 RIP 672

ROE .5582 BRA .5185 BC3 .3312 FSP 393

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CCWIC

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

9GT ?II.O SGR 656.0 883 275.4 RT 12.0 SR 31.9 99 12.3

RRT -,0732 RRF .2013 RTF -.2898 CRT .4884 CRS -.9391 CST -.7047

SGB 997,2 R23 -.1152 R13 .1211 LSA 34.5 NSA 10.8 )3A 2.2

8G1 757.0 9G2 649.0 THA 185.83 ELI 32.4 EL2 10.3 ALF 78.43

FLIGHT TIHE 110.0D ARRIVAL DATE OCT lO 16/1

DISTANCE 264,218 EARTH TO MARl

RL 152.05 LAL ".DO

RP 207.73 LAP -I.SO

RC 85.989 GL -9.97

PLANETOC[NTRIC CONIC

C3 23.722 VHL 4.671

LNCH AZMTH LNCH TIME

SO.DO 12 8 33

80.00 13 25 13

70.00 15 2 46

80.00 17 22 47

90.00 19 40 55

tOO.D0 20 S 19

llD.O0 20 8 12

LOL 269.91 VL 32.459 GAL 6.94 AZL 91.10 HCA 0).48 8NA 191.74 ECC .2384Q INC 1.4998 Vl 29.301

LOP 351.43 VP 24.200 GAP 12.91 AZP g0,12 TAL 37.40 TAP 122,88 RCA 146.03 APO 2)7.43 V2 28.373

GP -5.24 ZAL 38.44 ZAP 148.73 ETS 188,85 ZAE 172.)0 [T( 133,83 ZAC 93.91 [TC 278.98 LVI "14.81

DLA -28.08 RAL 312.53 RAD 8644.5 VEL 11.998 PTH 8.98 VHP 5.446 DPA -2O.OO RAP 329,33 ECC 1.3904

L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2393.)1 -12.01 70.44 172.94 136.39 12 49 48 1591.3 6.14 34.94

2184.0t -8,D! 57.30 178.64 129.93 14 4 I? 1384.0 |O.O? 39.34

2079.52 .S4 37.55 183.50 124.15 15 43 26 1079.5 14.22 17.89

1659.90 7.39 9.93 187.80 119,01 17 SO 27 859.9 18.65 )48.22

1214.42 12,1t 3)9.89 190.52 115.53 20 1 9 214,4 22.05 119.83

1134.)? 7,19 331.30 187.10 !19,01 20 24 )4 114.4 18.65 309.19

1128.34 ,54 329.47 183.58 124,15 20 28 59 126.3 14.22 )08.58

DIFFERENTIAL CORRECTION)

TOE -.113! TRA -.3039 YC) ,3213 IAU ,1041

ROE -.S442 RRA ,1134 tiC3 -,083R FAU ,09391

FDE -.4407 FRA -,3114 FC)-S,4ET$ |lP IEG

ROE ,5580 6RA ,Ills IC) ,)28t FIP 414

MID-COURSE EXECUTION ACCURACY ORBIT DET(RMikATION ACCURACY

8GT 751.2 9GR 990.9 $83 294.1 IT 12.1 3R 32.1 95 18.8

RRT -,0721 RflF .1143 RTF "._,O| CRT o4923 CRI -.9881 COT -,TI41

8_8 1ODE,! R|) -,1)_3 RI) ,3064 LIA 34.9 NIA IO,/ ||A J.)

IGI ?$9,3 )GE 8S3.9 THA IlS,S6 ELI 3E.7 EL_ 10.) ALF 79,20

LAUNCH DATE JUN 2| 19?1 FLIGHT TIME II2,DO ARRIVAL DATE OCT 12 19Y1

HELIOCENTRIC CONIC

RL l§t,Ot LAL ",DO

RP 207.88 LAP -1.47

RC 81,T25 GL -R.89

PLANETOCENTRIC CONIC

C3 83.194 VNL 4.818

LHCH AZHTN LNCN TiRE

SO.DO 12 S 13

80.00 13 23 52

TO.GO 15 ? 25

80.00 I? 21 24

90.00 19 39 28

100,00 20 4 17

110.00 20 8 $1

DISTANCE 881,|4| EARTH TO NARS

L04. 28t.RS VL 3t,4D! GAL 6,90 AZL 11.47 HCA 86.73 )HA ItD,/I [CC ,83486 INC t.4731 Vl 29.101

LOP $58.6R VP 24.110 GAP 1_.31 AZP 10.0| TAL 3?.72 TAP 124.41 RCA 148.D1APO 211.14 Vt 88,317

GP -|,36 ZAL 36,1§ ZAP 147.18 ITS 161,58 ZA[ 173,05 [T[ 32?,?3 ZAC J3.11 [TC 2?1.90 LVi -14.40

DLA -|8.07 RAL 312.E0 RAD 6144.t V[L 11,91i PTH 9.17 VHP S.|?I DPA -20.24 RAP 129,10 [C¢ 1,)117

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

288?.88 -11.78 /0,20 172.34 138.44 12 48 21 IS87.9 6.91 54.41

2178.91 -S,77 S?,04 178.02 129.95 14 3 31 1376.6 ID.SD 39.G?

2074,11 ,74 37.2? 182,94 124,13 11 41 19 ID74,1 14.41 17.38

1694.t7 ?,$8 g.63 187.13 118.97 17 48 t9 834.8 18.79 34?,90

1209,44 12,74 339.$9 189.84 115.46 lg 59 38 209.4 22.11 318.52

1129.04 ?.$6 331.00 187.13 118,97 20 23 6 129.0 18.78 3D9,26

1120.93 ,?4 328,19 182.94 124,15 2D 25 )2 120.9 14,41 306,2?

DIFFERENTIAL CORRECTION)

TDE -.1149 TRA -.5030 TCS .3132 BAU .IDO_

ROE -.$419 RRA ,1102 RC3 -.07?4 FAU *Dgsg9

FDE -.4848 FRA -.3471 FCS-S.sg47 88P 84?

BDE .3539 BRA ,3180 IC3 .3226 FSP 457

NID-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

$GT ?$4.8 3DR 885.? 881 313.B 8T 12.3 8R 32.S 88 13.2

RRT -,0700 RRF *2293 RTF -.2483 CRT .4g86 CR8 -.9343 CST -,?249

SC-B 1006.4 R21 -.1519 R13 .2886 LSA 35.3 NSA 10.8 88A 2.3

8G1 ?80.8 SG2 659.9 THA 165.46 ELI 32.9 EL2 10.4 ALF ?8.0?
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, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE JUM 21 19T1

HELIOCENTRIC CONIC

RL 152.05 LAL ".DO

RP 208.01 LAP -I.4S

RC 89.$14 GL -I.8D

PLAMETOCENTRIC CONIC

C3 22.702 VHL 4,TS!

LNCH AZNTH LNCH TIME

50.00 12 3 55

60.00 13 22 33

70.00 15 6 1

80.00 17 19 49

g0.00 19 37 4

100.00 20 2 41

110.00 20 S 27

FLIGNT TIlE 114,00

DISTANCE 678.687

S.S7 AZL 91.45 NCA

SRtlVAL DATE OCT Ii llfl

L04. 8S9,95 VL St.)IS 6AL

LOP 357.94 VP 24.085 GAP I8,EI AZP 90,05 TAL 38.01 TAP 125,SS RCA 14|o9S

GP -S.S4 ZAL 3?.69 rAP 14SOS? ETS 188,69 ZAE |73.77 ETE 3_0,|1 ZAC 93,71

OLA -28,06 RAL 3|1.90 SAD 6_14,0 VEL 1|,94S PTH 9,95 VHP |.11| DPA -SO.SO

L'I TIME INJ LAT INJ LON6 INJ RT A8C INJ AZNTH INJ TIME PO CIT TIM

2503.01 -II,SE 6g.gg I71.TS 136.49 12 48 58 1503.0

2373.86 05.57 36,81 I77,44 129.98 14 2 7 1373.9

2099,57 .92 37.04 182.33 124.14 15 40 31 I089.9

1650.63 7.69 9.41 186.50 118.g4 17 47 20 $50.6

1207.98 12.78 339.51 189.15 115.44 IS 57 12 2DS,O

1125.11 7.69 330.78 186.50 118.94 20 21 26 125.1

1116.3g .92 325.95 182.33 124.14 20 24 4 !18.4

EARTN TO NAIl

$T.S9 SMA 189.90 ECC .|||20 |NC 1.446T VI IS. SOt

APO 833.80 VS 2S,|40

ETC ITS.IS LVI -14,17

RAP 328,02 ICE I.$719

INJ 2 LAT INJ 2 LONG

6.85 54.20

IO.St 31.83

14.50 17.10

Is,g0 547.65

22.18 318,42

I0,90 309,02

14.58 305.02

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1167 TRA -.5032 TC3 .3010 BAU .0953 $GT 756.4 SGR 670,5 SG3 334,3 ST 12.5 SR 52.5 SS 13.7

RDi[ -.5595 RRA ,1072 RE3 ",0888 FAU ,10427 RRT ".0663 RRF ,2428 RTF -,2221 CRT ,5063 CR8 -,9321 CST ",7360

FOE -.4887 FRA -.3792 FC3-3.9764 B8P 630 SGB 1010.8 R23 -,1747 RI3 .2666 LSA 35.7 HSA 11.0 SSA 2.4

BDE .5520 BRA .5144 BE3 .3141 FSP 492 SGI 762.0 SG2 664.0 THA 165.63 ELI 33.2 £L2 10.5 ALF 77.7?

LAUNCH DATE JUN 22 1971 FLIGHT TIHE 116.00 ARRIVAL DATE OCT 16 197|

HELIOCENTRIC CONIC DISTANCE 276.349 EARTH TO MARS

RL 152.05 LAL -.DO LOL 269.95 VL 32.309 GAL 6.83 AZL 91.42 HCA 89.24 SNA 189.09 ECC .22800 INC 1.4204 Vl 29.301

RP 208,16 LAP -1,42 LOP 359,19 VP 23,g43 GAP 11,86 kip 90.02 TAL 38,27 TAP 127,51 RCA 145,98 APO 232,21 V2 25,32S

RC 91.537 GL -9.71 GP -5.69 ZAL 37.65 2AP 143.95 ETS 188.00 ZAE 174.39 ETE 31D,22 ZAC 93.61 ETC 275.76 LVI -13.95

PLANETOCENTR|C CONIC

C3 22.242 VHL 4.716 DLA -28.03 RAL 311.63 SAD 6643.8 VEL 11.926 PTH 6.93 VHP 4.965 DPA -20.78 RAP 328.50 ECC I.$661

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME FO CST TIM INJ 2 LAT INJ 2 LONG

SO.O0 12 2 40 2578.72 -11.31 69.81 171.27 136.53 12 45 39 1578.7 7.07 54.02

60.00 13 21 14 2369.76 -5.59 56,61 176.89 130.00 14 0 43 1369.8 10.68 58.$3

70.00 15 4 54 2065.86 1.06 36.84 181.76 124.14 15 39 D 1065.9 14.71 16.85

80.00 17 18 1 1648,02 7.75 9,26 185.$9 118.92 17 45 29 848.0 IS.97 347,49

90.00 19 35 58 1209.60 12.74 339.60 188.48 115.46 19 54 7 209.6 22.15 315.53

100.00 20 0 53 1122.50 7.78 330,63 185.89 118.92 20 19 35 122.5 16.97 508.86

110.00 20 4 "D 1112.68 1.06 325.76 181.76 124.14 20 22 33 112.7 14.71 305.81

DIFFERENTIAL CORRECTIONS NID'C_RSE EXECUTION ACCURACY

TDE -.1191 TRA ".5037 TC3 .2854 BAU .0902 SGT 757,7 SGR 675.2 SG3 355.8

RDE -.$372 RRA .1041 RC3 -.1031 FAU .10980 RRT -.0609 RRF .2580 RTF -.1926

FDE -.5135 FRA -.4131 FC3-4.2736 BSP 609 SGB 1014.9 R23 -.2005 R13 .2409

6DE .5502 BRA .5144 BE3 ,3035 FIP 528 SG| 752,7 SG2 669,5 THA 166,10

LAUNCH DATE JUN 22 1971 FLIGHT TIME 118,00

HELIOCENTRIC CONIC DISTANCE 280,427

RL 152,05 LAL -,00 LOt. 269,95 VL 32,257 GAL 6,79 AZL 91,59 HCA 90,49 SMA

RP 208.32 LAP -1.59 LOP .44 VP 23.866 GAP 11.52 AZP 89.99 TAL 38.50 TAP

RC 93.190 6L -9.61 GP -5.85 ZAL 37.43 ZAP 142,29 ETS 187.74 2A£ 174,83 ETE

PLANETOCENTRIC CONIC

C3 21.812 VNL 4.870 DLA -27.99 RAL 311.38 RAO 6643.S VEL 11.908 PTH 6.92 VHP

CRBIT DETERMINATION ACCURACY

ST 12,7 SR 32,7 S8 14.1

CRT ,5153 CRS -,g298 CST -,?4TS

LSA 36.1 NSA 11.1 SSA 2.4

ELI 33.4 EL2 IO.S ALF 77.41

ARRIVAL DATE OCT IS 1971

EARTH TO MARS

188,37 ECC .22504 INC !.3941 VI 29.301

128.9g RCA 145.98 APO 230.75 V2 26.304

297.71 ZAC 93.52 ETC 278.88 LVI -15.68

4.820 DPA -21.07

LNCH AZNTH LNCH TIME L-I TINS INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN( PO CST TIN

50,00 12 I 29 2574,97 -11,12 $9,64 170,79 136,57 12 44 23 1575.0

60,00 13 t9 58 2345,29 -5,24 55,44 176,38 130.02 13 59 22 1366,3

70.00 15 3 5 2052.94 1.17 36.69 181,22 124.14 15 37 28 1082.9

80.00 17 16 2 1646,$6 7,82 9,tl 185.31 118.91 17 43 29 $46,7

90.09 19 30 17 1213.72 12.62 339.85 187.81 115.52 19 $0 31 213.7

100.00 18 58 54 1121.13 7.02 330.55 185.31 118.91 20 17 35 121.1

110.00 20 Z 31 1109,78 1,17 325,$1 181,22 124,14 20 21 1 t09,8

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -,1228 TRA -,5051 TC3 ,2655 BAU ,0645 SGT 759,1 SGR 679,9 SG3 378,3 ST 12,9 SR 32,9 S8 14,5

ROE -.5345 RRA .1012 SOS -.117| FAU .11553 RRT -.0533 RRF .8f31 RTF -._J85 CRT .52ST CRi -.t277 C6! -.YSO9

FOE -,5382 FRA ",4475 FC3"4,$854 DIP S$5 309 10|9,1 R23 ",2289 It3 ,2080 k|k 58,4 MSA |1,3 SSA E,4

SOl ,5488 SRA ,5151 SC3 ,2902 Y8P 557 SGI 763,3 502 675,3 THA IST,|O ELI 33,? EL2 10,7 ALF YS.SA

LAUNCH DATE JUN 22 1971 FLIGHT TIME 120,00 ARRIVAL DATE OCT 20 1971

NELIOCENTRIC CONIC DISTANCE 284.519 EARTH TO MARS

RL 152,05 LAL -,OO LOU 259,95 VL 32,298 GAL 9,7S AZL 91,37 HCA 9t,74 8MA 187,70 (CC ,22231 |NC 1,3679 Vl 25,$01

RP 205,49 LAP "1,3? LOP 1,SS YP 23,792 GAP 11,18 AZP 89,99 TAL 38.70 TAP 130,44 RCA 145,98 APO 229,43 V2 24,204

RC g5,074 GL "9,51 GP -S,O2 ZAL 37,25 ZAP 140,60 ET8 187,45 ZAE 175,01 IT( 282,94 ZAC 93,42 ETC 278,59 LVl "13,41

PLANETOCENTRI¢ CONIC

C3 21,405 VHL 4,627 DLA -67,$3 RAL 311,1T SAD 6643,5 VEL 11,891PTH s,go VHP 4,682 DPA -21,37 RAP $27,77 [CC !,3523

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAT INJ 2 LONG

SO,DO 12 0 20 2571.T2 -10,96 IR.50 17D,34 |31,60 12 43 11 1571,7 7,42 53.75

60,00 13 18 3g 2565.4D -5.11 56.30 175.91 130.03 13 55 2 1363,4 10.$5 35.31

70.00 15 1 35 2060.77 1.25 36.$8 180.72 124.13 15 35 54 1060.8 14.99 16.61

80,00 IT 13 53 1645,46 7.83 g,18 184,76 !18,g0 IT 41 19 848,5 19,02 347,39

90.00 19 26 11 1219,T9 12,44 340.20 187,1T 115,60 19 46 31 219,8 21.93 $17.20

100,00 19 56 45 1120,94 ?,83 530.55 184,76 IIS.DD 20 15 26 120,9 19,02 308.75

110,00 20 0 59 1107,59 1,25 325.49 180.72 124,13 20 19 27 I07,6 14,89 305,53

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY (_SIT DETERMINATION ACCURACY

TDE -,1255 TRA -,50?2 TC3 ,241D BAU ,0757 SGT 761,2 SGR $84,8 SG3 4DI,5 ST 13,2 SR 33.0 SS 14,9

RDE -.$324 RRA .0983 RC3 -.1323 FAU .12143 RRT -.0432 RRF .2gDD RTF -.1199 CRT .5378 CRS -.9256 CST -.7736

FDE -.5628 FRA -.4829 FC3-4.9109 BSP $61 SGB 1D23,8 R23 -.2603 R13 .1670 LSA 36.8 HSA 11.4 SSA 2.5

BOE .5471BRA .5167 BE5 .2749 FSP 607 $G1 764.1SG2 $81.4 THA 168.g5 ELI 33.9 EL2 lo.g ALF 75.44

RAF 328.15 ECC 1.3590

INJ 2 LAT INJ 2 LONG

T.26 53,86

10.$3 56.46

14.81 IS.?3

19.01 54T,41

22.06 3IS.SO

Ig.ol 308.TT

14.81 S05.$5
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 ) •

LAUNCH DATE JUN El 1911

HELIOCENTRIC CONIC

RL t3E.08 LAL ".00

RP ED8,67 LAP "|.$4

RC 91oSii k "S.40

PLANETOCENTRI¢ CONIC

CS E1.028 VHL 4.S88

LNCM AZMTH LNCH TIRE

SO.DO 11 $9 13

60,00 13 17 23

TO.D0 19 O 0

80.00 t? 11 33

90.00 19 21 50

tOO.DO 19 84 27

11Q,OO 19 59 28

FLIGHT TIHE l||.OO ArrIVAL DATE OCT I| 1i71

DISTANCE EI8.624 [AETN TO NAil

L_. lIE.DE VL 3E.181 GAL 8.72 AZL 61.34 HCA 62.68 !NA 117,10 [¢¢ ,|1678 IiC 1,3414 Vl IS.SOl

LOP 2,93 VP 23,?22 GAP |0.83 AZP 89,93 TAL 38,87 TAP 111,68 RCA 143.98 4PO 228.22 V2 21.214

GP "6.18 ZAL 37,08 ZAP IM.88 ST8 187.22 ZAE 174,85 ETE 287.42 ZAC 93.32 ETC :?8.SO LVI -11,14

DLA -27.86 RAL 310.96 RAO 3643,3 VEL 11.3?6 PTH 6.89 VNP 4.550 DPA -21,69 RAP 327,36 ECC I,i4il

L-I TIME INJ LAT INJ LONG INJ RT k$C INJ AZNTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2SO.DE -10.83 69.38 119.64 134.62 12 42 2 1569.0 ?.SE 53.61

REEl.US -5.01 52.19 175.47 130.04 13 36 44 136t.! 11.06 38.20

2059.30 1.31 36.S0 160.24 124.13 15 34 19 1059.3 14.94 16.53

1647.32 7.80 9.22 184.23 118.9| 17 39 2 647.3 18.99 347.45

1227.27 12.22 340.$4 186.55 115.70 IS 42 17 227.3 21.77 317.69

1121.79 7.80 330,59 184.23 118.91 ED 13 S 121,8 18.99 SOS.El

1108,12 1,31 325,42 180,24 124,13 2D I? 52 106,1 14,94 305,44

DIFFERENT IAL CORRECTIONS

TD[ -.1209 TRA -.5011 TCS .2297 BAU .0771

ROE -.3308 RRA .0948 RC3 -.1438 FAD .12317

FOE -.6008 FRA -.5318 FC3-5.2767 8DP 4SD

BDE .5444 BRA .5099 BCS .2742 FDP 634

LAUNCH DATE JUN 22 1971

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 754.1 SGR 690.4 SG3 428.1 3T 13.0 SR 33.2 SS 15.7

RRT -.0451 RRF .3105 RTF -.1000 CRT .5290 CRS -.9240 CST -.7717

SGB 1022.4 823 -.2781 813 .1628 LEA 37.2 MSA 11.5 SEA E.S

SGI 757.S SG2 686.3 THA 146.50 ELI 34.0 EL2 10.8 ALF ?S.98

FLIGHT TIME 124.00 ARRIVAL DATE OCT 24 ISYl

HELIOCENTRIC C_qlC DISTANCE 292.742 EARTH TO MARS

RL 152.05 LAL -.00 LOL 229.93 VL 32.181 GAL 6.68 AZL 91.32 HCA 94.23 GMA 188.58 DEC .21745 INC 1.3154 Vl IS.SOl

RP 208.85 LAP -1.31 LOP 4.18 VP 23.654 GAP 10.54 AZP 89.90 TAL 39.02 TAP 133.24 RCA 145.99

RC 98.929 GL -9.28 GP -6.38 ZAL 33.93 ZAP 137.|4 ETS 186.97 ZAE 174.33 ST[ 253.22 ZAC 93.23

PLANETOCENTRIC CONIC

C3 20.668 VHL 4.346 DLA -27.78 RAL 310.83 RAD 6643.1 VEL 11.861 PTH 6.88 VNP 4.428 DPA "22.02

LNCH AZMTH LNCH TINS L-I TIN[ INJ LAT INJ LONG

50.00 1! 58 11 2566.63 -10.71 69.28

SO.OD 13 16 9 2359.26 -4.93 56.11

TO.DO 14 58 25 2058.51 1.34 36.46

8O.OO 17 9 9 1643.22 7.74 9.33

gO.DO 10 17 17 1235.99 11.g6 341.15

lOG,DO 19 52 l 1123.69 7,74 330.70

IlO.OO 19 S? 51 |105.33 1.34 325.38

APO 227.12 V2 26.243

[TC 276.40 LVI -12.81

RAP 326.91 [CC 1.3401

INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

169.57 136.64 12 40 53 1566.6 7.67 93.51

175.07 130.05 13 55 26 1359.S 11.13 38.11

179.$0 124,13 15 32 44 |058.5 14.90 18.48

IS3.74 118.93 17 36 33 249.2 18.$4 347.56

185.98 115.$2 19 3? 53 236.0 21.58 316.26

183.?4 118.93 20 lO 45 123.7 18.94 308.93

179,80 124.13 20 16 17 105.3 14.90 305.40

DIFFERENT IAL CCRRECTION8

TOE -,12DR TRA -.5064 TC3 °|860 DAU .0663

ROE -.S2DO RRA .0922 RC3 -.1683 FAU .1342S

FDE -.6207 FRA -.8630 FC3-S.6238 8SP 488

ROE .543l BRA .5167 BC3 ,25|? FIP 603

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATIOI¢ ACCURACY

8GT ?82.1 8GR 694,9 8G3 452,3 IT 13.8 SR 38.8 88 15.6

RRT ".0233 RRF .3237 RTF -.0426 CRT .5324 CR8 -.9220 CIT -.Till

SGB 1031.3 823 -.3189 813 .0?99 LIA 37,5 MSA 11.7 ISA 8.1

801 783.1 SG2 $93.8 THA 172.92 EL! 34.3 EL2 11.0 ALE ?9.80

LAUNCH DATE JUM 22 197| FLIGHT TIM( I26.00 ARRIVAL DATE OCT tl li?I

HELIOCENTRIC CONIC

RL 152,05 LAL -,DO

RP 209,04 LAP -1.28

RC 100,898 GL -g,lS

PLANETO£ENTRIC CONIC

CS 20.327 VHL 4,505

LNCH AZMTH LNCH TIME

50.00 11 57 12

60.DO 13 14 57

70.00 14 58 49

90.00 t7 6 57

90.00 19 12 40

IDO.DO 19 49 29

ItO.OO 19 56 18

DI8TANCE 292.870 EARTH TO MARS

LOL 269.98 VL 32.132 GAL 6.34 AZL 91.29 HCA 95.47 8HA 180,OT ECC .21529 INC 1.2891 Vl 29.30I

LOP 5.42 VP 23.590 GAP 10.24 AZP 89.38 TAL 39.13 TAP 134.60 RCA i43.01 APO 223.12 V2 26.221

GP "S.S$ ZAL 36.85 ZAP 135.36 ETS 186.72 ZA[ 173.50 ETE 241.50 ZAC 93.13 ETC 2?8.29 LVi -12.54

DLA -27.89 RAL 310.70 SAD 6643.0 VEL 11.846 PTH 6.83 VMP 4.308 DPA -22.37 RAP 326.43 [CC 1.3345

L-I TIN[ INJ bAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2534.77 -IO.S2 89.20 1E9.23 136.66 12 39 53 1564.8 7.T8 53.43

2357.95 -4.47 53.04 I?4.TO 130,06 13 54 |3 1358.0 12.19 38.04

2058.36 !.34 32.45 t79.39 124.13 15 31 8 1058.4 14.97 19.47

1652.03 7.65 9,49 183.27 118.95 IT 34 9 652.0 18.93 347.74

1245.55 11.6T 341.71 185.39 115.94 19 33 25 245.5 21.37 310.08

!126.51 T.S5 330.86 IS3.27 118.95 20 8 13 126.5 18.eS 309.11

IID5,1S 1.34 325.37 179.39 124.13 20 14 41 105.2 14.97 305.39

DIFFERENTIAL CORRECTIONS

TDE -.13?l TRA -,5154 TC3 .|430 6AU ,0837

RDE -.5231 ERA .0899 RC3 -.1837 FAU .14051

FOE -.S418 FRA -.5937 FC3-5.9843 |8P 489

DOE .5429 SRA .5231 8C3 .|344 FSP 73|

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT T71,3 3DR 899,5 SG5 4T?.3 97 14.1 iR 33.4 IS IS,2

RRT -.DUOS RRF ,3438 RTF ,_,*S9 CRT ,5725 CR$ -.9199 ClT -.lOll

808 1041.3 823 -.3439 RI3 -,01Si LEA 37.8 NGA 11.9 IIA 2.l

301 771.3 802 699.5 THA 179.90 ELI 34.5 EL2 11,8 ALF 74.79

FLIGHT TIME 128.00 ARRIVAL DATE OCT 20 I9?l

DISTANCE 301,008 EARTH TO MARS

RL 152.05 LAL -*DO

RP 209.24 LAP "1.21

RC 102.893 GL -S.D4

PLANETOCENTRIC CONIC

C3 20.004 VHL 4.473

LNCM AZMTH LNCH TIME L'I TIM2 INJ LAT

SO.OO 11 86 15 2563.29 -10.83

60.00 IS lS 43 2357.18 -4.83

70.00 14 55 13 2058.80 1.33

DO.D0 17 S 59 1635.63 7.52

DO.DO 19 8 O IE55.73 11,37

100.00 19 46 31 1130.18 7.52

110.00 19 54 38 1105.62 1.33

DIFFERENTIAL CCRR[CTION8

TOE -.1452 TRA -.5221 TC3 .098? BAU .0602

NDE -.5223 limA *08?1 RC3 -,2022 FAU .1439?

FD[ -.662Q FRA -.6291FCS-R.3606 DSP 470

BDE .5421 BRA .5293 BCS ,225Q FGP ?80

LOt. EED.DI VL 32,105 6AL 6,SD AZL 91,26 HCA 96,71 8NA 198,32 (CC ,21330 INC t,2827 Vl 29,301

LOP S.GS VP 23.328 GAP 9.94 AZP 83.15 TAL 39.21 TAP 135.$E RCA 148.03 APO 225.22 V2 2S.19R

GP "S.7! ZAL 32.77 ZAP 133.SE [T3 183.46 ZAE IT2.44 [TE 232.33 ZAC 93.03 [TC 278.17 LVI "12.23

DLA "ET.89 2AL 3]0.21 RAD 6142.8 VEL 11.933 PTH 6.83 VHP 4.|9? OPA "22.72 RAP 323.92 ECC 1.3292

INJ LONG INJ RT ASC INJ AZNTH 1NJ TIME PO CST TIM INJ 2 LAT INJ E LONG

SS.]4 138.92 ]32.6T 12 33 $9 1323,3 7.94 SS.3?

56,00 174.33 130.08 13 53 3 1337.1 11,22 38,00

36.47 179.Q2 124.13 15 23 32 1058.8 14.95 16.S0

9.69 182.83 118.98 17 31 33 855.? 18.76 347.96

342.30 184.86 118,07 |g 28 33 253.8 21.15 319.54

331.03 182.83 118.98 20 5 41 130.2 18.76 309.33

325.39 179.02 124,13 20 13 5 105,6 14.95 305.42

MID-COURSE EXECUTION ACCURACY ORB|T DETERMINATION ACCURACY

SGT 782.3 SGR 704.4 SG3 503.2 ST 14.7 SR 33.5 SS 18.4

RRT .0245 RRF .3612 RTF .0750 ERT .5903 CR8 -.9180 CST -.8242

SGB 1052.? 823 .3499 813 .1115 LSA 38.1 MSA 12,1 SEA 2.6

SGI 783.3 502 703.3 THA 6.36 ELI 34.7 EL2 11.4 ALF 73.?2
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAt_ACM 6ATE JUN 22 1971

N[LIO¢EHTIIC CONIC

RL 152.08 LAL -,00

NP 209,44 L4P -I.22

#C 104.913 GL -i.gt

PLANETOCENTNIC CONIC

C3 19.611 VHL 4.436

LNCH AZNTH LNCH TIME

50.00 11 88 2)

60.00 $S 12 37

70,00 14 53 36

80.00 1? 1 17

90.00 19 3 21

100.00 19 44 9

110.00 19 53 2

FLIGHT TIN( $SO.OO ARRIVAL DAT( OCT 90 tiY!

DISTANCE 308.186 [A�?N TO NAIl

I.S9 kZL 91.24 MCA 9?,95 9HA I�S.ll [¢¢ .Ill41 |MC 1.2313 it 2i.lOl

V2 21.174

LVI -II,60

LQL 219.91 VL it.Oil 6AL

LOP 7.90 VP 23,419 GAP 9.65 AZP 99.63 TAL 39,21 TAP 137.2! iC4 146.04 APO 224.39

6P -I.89 ZAL 51,71ZAP 131.73 ITS 186.25 ZAE t?$,2D (TE 221.29 ZA¢ 92.64 ETC 278.01

DLA -2?,47 9AL 3tO.S4 tAD 6142.? VEL |I. 820 PTH 1,94 VHP 4.092 DPA "21.09 RAP 325.31 ECC 1.)241

L-| TIN[ INJ LAT |NJ LONG ]NJ iT AiC |NJ AZNTH INJ TIN[ PO (67 TIM |NJ 2 LAT |NJ 2 LONG

2892.2! -10.49 Sg,09 168.65 136.18 12 39 5 1562.2 7.69 13.32

21S6.78 -4.96 iS.it 174.05 130.05 13 11 $4 1366.7 11.24 37.96

2059.62 1.29 86.53 178.67 124,|3 15 2? 55 lOS9,| 14.92 16.86

1660.10 7,38 9.94 182.42 119.01 17 26 S? 660.1 18,64 346.23

1216.46 11.05 342.93 184.36 116.20 19 24 27 266.5 20.90 320.23

1134.57 7,36 331.31 182.42 116.01 20 3 3 134.6 18.64 309.60

1106.64 1.29 325.44 178.67 124.13 20 11 28 106.6 14.92 808.47

DIFFERENTIAL CCRRECTION8 MID-COQRS[ EXECUTION ACCURACY

TOE -,1530 TRA -.6292 TC3 .0473 DAU .0597 6GT 796.1 8GR 709.4 808 826.6

RDE -.5193 RiA .0647 RC3 -.2215 FAU .$5352 RiT .0618 RRF .3793 RTF .1360

FOE -.6822 FRA -.6617 FC3-t.7482 DiP 476 SGS 1066.3 _23 .3411 RJ8 .2028

DOE .5414 BRA .5359 BC3 .2266 FSP 830 SG$ 800.0 802 705.0 THA 12.08

LAUNCH DATE J1._4 22 1971 FLIGHT TIME 132.00

HELIOCENTRIC CONIC D|STANCE 309,312

RL 152.05 LAL -.00 LOL 269.95 VL 32.060 GAL 6.52 AZL 91.25 HCA 99.18 6NA

RP 209.66 LAP -1.19 LOP 9.13 VP 23.412 GAP 9.37 AZP 89.81 TAL 39.29 TAP

RC 106.958 CA. -8.78 GP -7.07 ZAL 36.68 ZAP 129.87 ETS 185.95 ZAE 168.82 ETE

PLANETOCENTR1C C(_NIC

C3 19.401 VHL 4,405 DLA -27.34 RAL 310.50 tAD 6642.6 VEL 11.807 PTH 6.83 VHP

LNCH AZHTH LNCH TIME L-| TIME INJ LAT INJ LONG INJ iT ASC iNJ AZMTH INJ T|NE

50,00 11 54 33 2511,50 -10,46 69.01 168.41 156.69 12 3? 14

60.00 13 11 30 2356.8/ -4,82 65,91 173.77 130.06 13 60 4?

70.00 14 51 58 2061.38 1.23 86.61 178.35 124.13 15 26 19

80.00 16 58 31 1665.21 7,21 10.22 182.D3 $]9.05 17 21 16

90.00 18 56 43 1277.58 10,71 343.57 188.89 !16.83 19 20 1

100.00 19 41 23 1139,68 7.21 331.59 182.08 1t9.03 20 0 22

110.OO 19 51 24 1106.19 1.23 325.53 176.35 124.13 20 9 52

DIFFERENT IAL CCRRECT|ONS HID-COURSE EXECUTION ACCURACY

TD( -.1607 TRA -.5364 TC3 -.0090 BAU .0628 6GT 812,9 6GR 714.7 503 556.9

ROE -,5t62 RRA .0823 RC3 -.2419 FAU ,$6024 RRT .0617 RRF ,8960 RTF .1986

FOE -.7025 FRA -.6953 FC3-7.1500 BSP 494 SOB 1082.4 R28 .3217 R13 .2952

DOE .5407 BRA .5426 BC3 .2421 FGP 8?9 601 821.3 8G2 701.0 THA 16.17

LAUNCH DATE JUN 22 1971 FLIGHT TIME 134.00

HELIC_ENTRIC CCNIC OI8TANC[ 313.476

RL 152.08 LAL -.00 LOL 266.9| VL 32.040 GAL 1.48 AZL 9|.19 HCA 100,41 8HA

NP 209.87 LAP -1,16 LOP 10.36 VP 23.359 GAP 9.09 AZP 89.79 TAL 39.29 TAP

RC 109.028 GL -8.65 GP -7,26 ZAL 36.68 ZAP 127.99 ETS 185.88 ZAE 168,34 ETE

PLANETOCENTRIC CONIC

C3 19.J20 VHL 4.373 DLA -27.21RAL 310.46 RAD 6642.4 VEL 11.799 PTH 6,82 VHP

LNCH AZHTH LNCH TIME L-| TIME INJ LAT ]NJ LONG INJ RT ASC ]NJ AZHTH

50.00 11 63 46 2891.14 -10,44 09.04 169.20 t36.68

IO.O0 13 10 24 2367.2? -4,84 81.Ol I?S,SS 130.06 13

70.00 14 SO 20 2093.44 1,11 36.72 178.05 124.14 IS

80.00 16 SS 45 1670.96 7.02 lO.S5 181.67 119.10 17

90.00 16 84 9 1289.03 10.37 344.23 183,46 116.46 19

lOO.OO 19 56 54 1145.45 7.02 331.91 181.67 119.10 19

110.00 19 49 46 1|10.26 1,15 325.63 178.05 124.14 20

DIFFERENT IAL CCRRECTION$ MIO-COUNS( EXECUTION ACCURACY

TOE -.1690 TRA -.5444 TC5 -.OYO? tAU .0699 8GT 834.4 8DR 720.2 8GS 584.S

ROE ".5139 RRA .0796 RC3 -.2631FAU ,16688 RRT .1142 RRF .4149 RTF ._vll

FOE -.7217 FR4 -.7274 VCS-7.SGOS 68P 528 8GS 1102.3 R23 .3035 R13 .3181

60£ .5401 iRA ,5503 BC3 .272S FSP 929 3GI 848.3 502 ?03.7 THA 18.85

LAUNCH DATE JUN 22 1971 FLIGHT TIME 184.00

NELIOCENTRIC CONIC DISTANCE 317.I48

RL 152.05 LAL *.00 LOL 269.95 VL S|.023 GAL 6.44 AZL 9I.IE HCA 101.64 8HA

NP 210.I0 LAP -1.13 LOP 11.68 VP 23.30S GAP i,93 AZP Bg,?? TAL 39.28 TAP

RC 111,121 GL -6.11 GP -7,45 ZAL 36,I9 ZAP 126.09 IT3 185.42 ZAE 166.78 ETE

PLANETOCENTiIC CONIC

C3 18.850 VHL 4,342 DLA "27.06 iAL 310.46 RAD 6_2.3 VEL 11.784 PTH 6.81 VHP

LNCH AZNTH LNCH TIN[ L-| TIME INJ LAT INJ LONG |NJ RT ASC |NJ AZMTH |NJ TIME

50.00 11 53 2 2ill.It -10.44 69,04 168,01 136.69 12 31 43

10.00 13 6 21 2368.14 °4.88 S6.0S 173.80 130.05 13 48 39

70.00 14 48 42 2066.00 1.05 36.85 177.79 124.14 15 23 8

60.00 16 52 82 1677.30 6.81 10,90 161.34 119,14 17 20 49

90.00 16 49 38 1300.76 10,01 344.91 183,05 116.59 $9 11 19

100.00 19 38 44 1151.7? 6.81 332.27 181.34 119.14 19 54 56

110.00 19 48 8 1112.62 !.05 321,?? 177,79 I64.14 20 6 41

DIFFERENTIAL ¢CRRECTION8 HID-COURSE EXECUTION ACCURACY

YO£ -,1778 TRA ".5828 TC3 -.1180 tAU .0798 8GT 860.5 6GR 725.8 SO3 6|2.1

ROE -.5096 RiA .0777 RC3 -.2850 FAU .17370 RRT .1486 RRF .4357 RTF .3241

FDE -.7387 FRA -.7578 FC3-7.9776 BIP 581 8GB 1125.7 R23 .2829 R13 .4229

BOE .5396 BRA .5583 BC3 .3167 FSP 980 801 880.4 SG2 701.5 THA 20.50

ORBIT DETERMINATION ACCUiACY

6T 15.2 8R 33.4 88 16.7

CiT ,6069 CR6 -.9162 CST ".6376

LSA 38.5 NSA 12.3 6SA 2,7

ELI 35.0 EL2 11,6 ALF 72.66

ARRIVAL DATE NOV I 1971

EARTH TO MARS

184.17 ECC ,20977 INC 1.2098 Vl 29,301

$38.4? RCA 146.08 APO 223.65 V2 21. tS0

219,62 ZA¢ g2.84 ETC 2?7.92 LVl -11.56

3.g88 DPA -23.4? RAP 324,81 ECC 1.3193

PO CST TIN [NJ 2 LAT INJ 2 LONG

1561.5 ?.g3 53,29

136t.8 11.24 3?.99

1061.4 14.96 !1.14

665.2 18,50 348.$5

2??,6 20,66 820,93

138.7 18.50 309.12

108,2 14.66 301,$6

ORSZT DETERMINATION ACCURACY

6T 15.8 $i 33.6 66 11,9

CRT .6228 CR8 -.8144 C6T -,ISOt

LSA 38.6 MIA 12,4 66A 2.?

EL| 31.2 EL2 11.6 ALF 71.62

ARRIVAL DATE NOV 3 1971

EARTH TO MAR|

184.61 ECC .20620 |NC 1.1831 V] 29,301

139,70 RCA 146.12 APO 222.97 V2 26,124

215.$2 ZAC 92.75 ETC 2?7,?9 LVI -11.21

3.800 DPA -23.86 RAP 324.20 [CC 1.3147

|NJ T|M[ PO C6T TIN INJ 2 LAT INJ 2 LOHG

12 36 27 IS61.| 7,95 83.27

48 42 131?,3 11.22 38.01

24 43 1083.4 14.79 16,76

23 33 971,0 18.34 342.90

IS 38 288.0 20.38 321.$8

17 40 145,4 18.34 310.27

8 16 110.3 14.76 305.68

QR61T O£T(RNINATIOM ACCURACY

8T 16.4 6R 33.7 86 17.2

CiT .6376 CR8 ".9127 clr -.1125

LIA 38,1MIA 12.6 61A 2,7

ELI 31.S EL2 |2,0 4LF 79,42

ARRIVAL DATE NOV 8 1971

EARTH TO MAR8

|94.27 ECC .20678 INC 1.1563 Vl 29.301

|40,90 RCA |48,17 APO 222,37 V2 26,096

252.0? ZA¢ 92,65 [TC 277,66 LV| "10.85

3.812 DPA -24.26 RAP 123.S? ECC 1.3102

PO CiT T|N INJ 2 LAT IMJ 2 LONG

1561.1 ?.iS 53.27

$318.1 11.18 36,08

IO66.O 14,70 16.90

177.3 18.17 349.29

300,6 20.11 322.43

151.6 18.17 310.61

1t2.6 14.70 309.82

OAB]T OETEiNINAT|ON ACCURACY

ST l?.O SR 33,7 81 17.3

CRT .611g CR8 -.9110 C6T -.e730

LSA 36,4 MSA 12.6 SSA 2.8

EL1 36.? EL2 12,1ALF 69.30
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) ,

LAUHCH DATE JUN II I|YI

HELIOCEN?R I( ¢_11¢

RL lit.DR LAL o,00

RP 210.$S LAP -1,|D

RC 119.259 GL -l.39

PL ANITOCENTR 1C CONIC

C$ 18.590 VHL 4.512

LNCH A2HTH LNCH TIHE

SO.DO 11 52 El

so.no 13 S 19

?O.OQ 14 47 4

80.00 16 50 0

80.00 18 45 !1

ZOO.DO 19 32 52

110.00 19 49 )0

FLIGHT TIME I)8.OO ARRIVAL DATE NOV ? 1271

OlITANC[ 3|1,8|3 EARTH ?O tAll

L_. Ill.iS VL |t.DOl GAL 6.39 AZL t1.13 HCA 102.87 8MA I84,0E [CC .Z0545 INC 1.1205 VI Hi,lOt

LOP It.IR VP 85,t54 GAP 8,57 AlP lt,?5 TAL )l,IO TAP 148.07 RCA 141,21 APO ZII.i2 V2 2l.O?l

GP -?.93 ZAL 56,74 ZAP 124,1? [TS 185,15 ZAE |85.14 ETE 209,25 ZAC 82.56 [YC 277.50 LV! *lD,4l

DLA -2i,90 RAL 510.$3 MAD 6642.2 VEL 11.??5 PTH 6.8OVNP 3.750 DPA -84.$9 RAP $22,91ECC 1.30S9

L-I TIN[ INJ LAT INJ LONG INJ AT A$C INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

2SA1.42 -10,45 9S.OS 167.88 135,$9 12 35 5 15S1.4 7,95 55.29

2359.38 -4,93 56.11 173.tl 130.05 13 4T 38 1359.4 11.13 3S.II

2069.02 ,94 3?,01 177.55 124.14 15 21 35 1089.D 14.59 11.01

1684.17 9.58 11.28 181.03 SIR.S9 17 18 4 684.2 17.98 349.71

1312.72 9.65 345.60 182.68 116.71 19 ? 4 312.T I9.82 523.19

1158.64 S.58 332.65 IS1.03 119.19 19 52 II 158.6 17.98 511.08

1115.83 .94 $25.92 1?7.55 124.14 20 5 6 115.8 14.59 305.99

DIFFERENTIAL CORRECTI¢NS

TOE -.1865 TRA ".5820 TCS ".2113 BAU .0928

ROE -.5060 RRA .0756 RE3 -.SOTS FAU .18044

FOE -.7544 FRA -.7868 F83-8.4051 BSP 652

BD( .5393 BRA .56?! DE3 .3733 FSP 1031

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 892.1 3GR 731.6 SG3 $40.1 ST 17.8 $R 33.T $8 1?.5

RRT .1849 RRF .4548 RTF ,3559 CRT .6656 CRS -.9093 CST *.8831

S¢,B 1153.8 925 ,2636 913 .4813 LSA 39.? MSA 12.9 SSA 2.A

SG1 915.3 SG2 695.6 THA 21.40 ELi 36.0 EL2 12.3 ALF 58.05

LAUNCH DATE JUN 22 1971 FLIGHT TIME 140.00 ARRIVAL DATE NOV 9 19Yt

HELIOCENTRIC CONIC DISTANCE 326.005

RL 152.05 LAL -.00 LOL 269.95 VL SI.9gs GAL 6.35 AZL 91.10 HCA 104,09 SNA 183.80 ECC .20421

RP 210.57 LAP -1.07 LOP 14.04 VP 23.205 GAP 8.32 AZP 8g.75 TAL 39,12 TAP 143.21 RCA 146.27

EARTH TO MARS

INC 1.1022 Vl 29.301

APO 221.33 V2 25.044

RC 115.380 GL -8.21 GP -?.82 ZAL 36.80 ZAP 122.23 (TS 184.88 ZAE 163.45 ETE 206.89 ZAC 92.46 [TC 2?7.34 LVI "10.11

PLANETOCENTRIC CONIC

C3 18. 339 VHL 4.282 DLA -26.73 RAL 310.59 RAD 6642.1 VEL 11. ?63 PTH S.79 VHP 3.654 DPA -25. D? RAP 322.23 [CC 1.3018

LNCH AZNTH LNCH TIN( L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ T/ME PO CST TIM INJ 2 LAT INJ 2 LONG

SD.OO 11 51 43 2562.04 "10.45 69.08 167.73 136.65 12 34 25 1562.0 7.90 53.31

60.00 13 ? 18 2]60.99 -5.DO 56.19 172.94 150.04 13 46 59 1361.0 11.09 38.19

TO.D0 14 45 25 20?2.48 .80 37.19 177.55 124.15 15 19 58 1072.5 14.47 17.27

80.00 16 47 ? 1691.54 6.34 11.$9 180.?5 119.24 17 15 19 891.5 IT.T? 350.lA

90.00 16 40 49 1324.89 9.27 346.30 152.35 116.84 19 2 54 524.9 19.53 323.9?

100.00 19 29 59 1168.01 6.34 333,06 ISD.?5 119.24 19 49 25 166.D l?.TT 311.53

110.00 19 44 52 1119.]0 .80 326.11 177.33 124.15 20 3 51 119.3 14.47 306.18

DIFFERENTIAL CORRECTIONS NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.1958 TRA -.5715 TC5 -.290? BAU .I080 SGT 929.8 SGR 737.7 SG5 668.0 ST 18.4 SR 38.S 88 IY.8

RD£ -.5023 RRA .0735 RE3 -.33|2 FAU ,15711 RRT .2219 RRF .4?38 RTF ,444? CRT .6705 CR$ -.go?8 CST -.8921

FD[ -.7688 FRA -.8135 FCS'8.8531 B8P 739 SG8 1156.9 923 .2463 RID ,5540 LSA 40.0 HSA 15,1 IRA 2,A

8DE .5591 BRA .5765 BC] .4407 FSP 1081 SGI V62.0 502 $95.2 THA 21.?? EL! 36.2 EL2 12.5 ALF 86.75

LAUNCH DATE JUN 22 19?1 FLIGHT TIH( 142.00

HELIOCENTRIC CONIC

RL 152.05 LAL -.00

RP 210.82 LAP -1,04

RC 117.545 04. -8.OS

PLANETOC£NTRIC CONIC

C3 18.09T VHL 4.254

LNCH AZNYH LNCH YIH[

50.00 11 51 8

50.00 13 8 19

?0.00 |4 45 4?

SD,00 16 44 14

90.00 18 36 32

100.00 19 27 8

110.00 19 45 t4

ARRIVAL DATE NOV 11 19TI

DISTANCE 330.192 EARTH TO MARS

LOL 289.95 VL 31.953 6AL 6.30 AZL 91.07 HCA 105.31 SNA 183.61 ECC .20309 INC 1.0T47 V! 29.301

LOP 15.28 VP 25.157 GAP 8.07 AZP 89.78 TAL 39.01 TAP 144.33 RCA 146.32 APO 220.90 V2 26.015

GP -S.O| ZAL 36.89 ZAP 120.27 ET5 184.60 ZAE ISl.?I ETE 204.89 ZAC 92,3? (TC 277.19 LVI -9.72

DLA "28.55 RAL 310.67 MAD 6642.0 VEL 11.753 PTH 5.Y0 VHP 3.552 DPA -25.48 RAP 321.53 (CC 1.2878

L-| TIME |NJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TINE PO CST TIM INJ 2 LAT INJ 2 LONG

2582.96 -10.55 89.12 167.62 136.67 12 33 51 1563.0 7.85 53.35

2352.95 -5,OR 56.28 IT2.8O 130.03 13 45 42 1363.0 lO.S? 38.29

2O?A.3? .65 37.39 IY?.I4 124.15 15 18 24 1076.4 I4.35 17.48

1899.38 A.05 12.13 180.50 119.29 17 12 34 G99.4 17.55 350.64

1337.24 8,89 347,01 182.01 IIS.9S 18 58 49 537.2 19.23 )24.?5

1173.53 A.OS 333,45 180.50 !19.29 19 45 40 173.8 17.55 312.01

1123,19 .56 326.31 17?.14 124.15 20 I ST 123.2 I4.53 305.40

DIFFERENT IAL CORRECTIONS

TDE -.2055 TRA -.5824 TC3 ".5765 BAg ,1252

ROE -.4989 RRA .O?t? RC3 ".3551 FAU .I9594

FOE ".?Y9A FAA -.8378 FC3-R.ISSS lip 841

lO[ .5390 iRA .5858 |C5 o5174 FiP IIDR

LAUNCH DATE JUN || 1171

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 973.7 5GR ?43.8 503 S95,8 IT 15.1 39 33.S 85 I?.Y

RRT .|554 RRF *4926 RTF ,_V01 CNT .5905 CRI -.50i0 CSl -,lOGS

SGR 1125.3 R23 ,tSOS RID .DOTS LIA 40.5 MIA 15.3 IIA 2.0

801 1011.5 $Gt 591,5 THA |I.TR ELI 38.5 ELt 12.? ALF IS.3?

FLIGHT TIME 144.00 ARRIVAL DATE NOV 13 1971

HELIOCEHTRIC CONIC DISTANCE 334.365 EARTH TO MAll

RL 1|2.05 LAL ",00 LOL In.is VL 31.975 GAL 6.25 AZL iS.OR HCA 108,§3 INk 183,45 ECC .rOtOR INC I,04TD Vl 15.SOl

RP 211,07 LAP -1.DR LOP 15.48 VP 23.111 GAP 7,83 AZP 89.70 TAL 58,8| TAP 145,41 RCA IRA.SO APO 220,52 V2 25.968

RC 118,734 8L -?.SO GP "8.20 ZAL 3?,00 tAP lie,3| [T5 184,51 ZAE 199,V2 ETE 205,17 ZAC RE.t8 [TC |??,02 LVI -S.33

PLANETOCENTRIC CONIC

DLA -2A.39 RAL 310.T? RAO 8e41.R V[L ||,?45 PTH 8.?? VHP 3,518 DPA -15.90 RAP S20.SO ECC t.ts40

L-I TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIN[ PO C3T TIN INJ R LAT INJ 2 LONG

2594,18 -ID.59 88,17 IS?.54 156.68 |2 33 19 |554.2 ?,79 53.40

2555,28 -5,IV 55.39 172.65 130,02 13 44 4? 1385.3 10.SA 38.41

2080.65 ,49 37.61 175.9? 124.15 15 IS SD i080,7 14.18 t?.T2

!?D?.59 5.SD 12.55 180,26 119.34 17 9 45 ?0?,8 IT.32 ]51.14

1349.Y3 8.5! 347.72 181.72 117,07 IS $4 45 348.7 tS.92 325.55

1152,08 S,SD 333,95 180,26 119.34 19 43 $5 182.1 17.32 312.50

1127.4A .49 326,53 176.g? 124.15 20 D 23 127.5 14.18 308.84

CQRRECTION3 NID-COURSE EXECUTION ACCURACY ORDIT OETERHINATION ACCURACY

TRA -.5865 TC$ -.4525 BAU ,1415 SGT ID06,S $GR ?52.9 $03 728.8 AT lg,4 SR 33.8 85 18.3

RRA ,DSAS RE3 -.3830 FAU .20138 RRT .2929 RRF .5162 RTF ,5493 CRT .8gs6 CRS -.9062 CST -.g048

FRA -.88gl Fc]-g.?60D DSP 1007 SGD 125?,2 923 .2153 RI3 .$272 LSA 40.7 MSA 15.4 ]SA 2.8

8RA .$905 6C3 .5929 FSP 1145 $01 105|.3 302 689.4 THA 22.41 ELI 36,? EL2 12,8 ALF 84.84

C3 I?,SS3 VHL 4,228

LNCH AIHTN LNCH TIME

50,00 11 50 34

AO.O0 tS 5 22

?D.O0 14 42 9

80.00 16 41 21

gQ,o0 IB 32 |9

100.00 lg 24 12

110.00 lg 41 36

DIFFERENTIAL

TD( ".2085

RDE -.4958

FOE -.818]

8DE .5]77
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 22 lITl

HELIOCENTRIC CCNIC

RL 132.03 LAL -.00

RP 211.$3 LAP -.97

RC IR1.645 CA. "7,T4

PLANETOCEHTRIC CONIC

C8 17,638 YHL 4.196

LNCH AZNTN LNCM TIH[

SO.DO 11 80 4

60.00 13 4 2R

TO.DO 14 40 32

6O.OD 16 36 28

80.00 16 28 10

100.D0 19 21 19

110.00 19 39 58

DIFFERENT IAL CCRRECTION6

TD( -.2239 TRA -.6032 TC3 -.5661BAU .1634

ROE -,4899 MRA .06T9 RC3 -.4054 FAU .20656

FOE -.8022 FRA -.8852 FC-10.1404 BSP 1100

BDE .5387 BRA .6070 8C3 .6930 FSP 1221

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CC_IC

RL 132.05 LAL -.00

HP 211.60 LAP ".94

RC 124.177 GL -7.57

PLANETOCEMTRIC CONIC

C3 17.413 VHL 4.173

LNCH AZMTH LNCH TIHE

$0.00 11 49 37

60.00 13 3 32

70.00 14 39 54

80.00 16 35 35

90.00 18 24 6

100.00 19 18 26

110.00 19 38 21

FLI;HT TIN( 146.00 ARIIVAL DATE NOV II IITI

DISTANCE 858,8R0 EARTH TO HAlt

LOL tit,15 VL ||.ill 6AL I,tl AZL 91.02 HCA |07.75 IMA 165,5! ECC ,|0111 IiC 1.0191 VI 16,101

LOW* 17,70 VP 13,011 GAP ?,lO AZP 19,ll TAL 51.?| TAP 141,41 RCS 146,48 APO ElO,ll VE 2i,IST

GP -8.59 ZAL 57,13 lAP |1i,84 [T5 184.02 ZAE 156.10 [TE ZOI.IT ZAC 12,15 [TC ZTR.IR LVI -l,15

DLA "26,1l HAL biD.l| RAD $M1,8 VEL 1t.753 PTH I,TD VNP 5.4S3 DPA "24.51 RAP $EO.Ol ECC I.IlO!

L'i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH |NJ TIME PO CIT TIM INJ ELAT INJ E LONG

2565.E9 °10.66 $9.24 167.49 136.65 12 32 50 1565.? ?.72 55.4?

23E7.90 -5.51 56.52 172.59 150.01 15 45 54 1567.9 IOt?6 31,54

2005.37 .31 37.86 176.83 I64.15 IS 15 lY 1085.4 t4._Z 17.98

1716.E5 5.51 13.06 100.06 119.39 17 ? 4 716.2 17.0T SSI.66

1362.43 8.11 348.45 181.46 117.18 18 50 55 362.4 18.60 326.33

1190,72 5.51 584,43 t60.0R !19,39 19 41 10 190.7 17,07 313.03

1132.18 .31 526.78 176.83 124.15 19 58 50 132.2 14.02 306.90

MID-COURSE EXECUTION ACCURACY

8GT 1075.5 SGR 757.3 $85 751,0

RRT .8319 RRF .5507 RTF .5979

8GB 1315.4 R25 .2038 RI3 .6633

801 1t25.7 SG2 683,7 THA 21.4!

FLIGHT TIME 148.00

DISTANCE 342.779

LOL 269.95 VL 5|.958 6AL 6.16 AZL 90.99 HCA 108.96 SMA

LOP 18.91 VP 23.022 GAP 7.38 AZP 89.68 TAL 58,55 TAP

GP -8.59 ZAL 37.29 ZAP 114.56 ETS 185.75 ZAE 156.25 ETE

DLA -25.95 RAL 311.06 RAG 6641.7 VEL 11.724 PTH 6.75 VHP 3.368 DPA -26.73

L'I TINS INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO C8T TIN

2567.48 "10.75 39.32 167,46 133.63 12 52 24 1537.5

2370.67 -5.44 56.66 172.51 129.99 13 43 3 1370.9

2090.45 .12 58.12 176.71 124.15 IS 15 45 1090.4

1725.27 5.21 13.56 179.87 119.44 17 4 20 725.3

1375.28 7.71 349.18 161.23 117.29 18 47 1 375.3

1199.75 5.21 534.93 179.87 119.44 19 38 26 199.?

1137.27 .12 527.04 176.71 124.15 19 57 18 137.3

ORBIT DETERMZNATION ACCURACY

IT 20.6 SR 35.5 36 17,6

CRT .?ll4 CR3 -.9030 C6T -.9141

L3A 40.8 NSA 13.5 SSA 2.9

ELI 37.0 EL2 13.1 ALF 62.72

ARRIVAL DATE NOV 17 1971

EARTH TO MARS

185.21 [CC .20024 INC .990T Vt 29.301

147.50 RCA 146.52 APO 219.89 V2 25.926

200.55 ZAC 92.09 ETC 276.69 LVI -6.53

RAP 519.81 ECC 1.2666

INJ 2 LAT INJ 2 LONG

7.63 53.53

10.65 36.66

13.83 16.27

16.8I 552.20

16.26 327.13

16.61 313.5T

13.83 307.18

DIFFERENTIAL CCRRECTION3

TDE -.2359 TRA -.6169 TC5 -.6703 BAU .1854

ROE -.4848 RRA .0668 RC5 ".4299 FAU .21218

FDE -.7976 FRA -.8921 FC-10.5490 DSP 1226

BD[ .3392 BRA .6205 8C5 .T963 FSP 1277

LAUNCH DATE JUN 22 1971

MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

SGT 1142.4 SGR 765,0 303 775.S ST 21.5 3R 33.3 38 IT.6

RRT .5674 RRF .$474 RTF .6401 CRT .7225 CRS -.9007 CIT -.9207

$GB 1873.8 R25 .1933 R13 .6964 LSA 41.1 MSA 13.? SEA 3.0

SGl !194.4 SG2 E78.8 THA 20.77 EL! 37,4 EL2 13.8 ALF 61.01

FLIGHT TIN( 150.00 ARRIVAL DATE NOV 19 1971

HELIOCENTRIC CONIC OISTANC[ 346.982 EARTH TO MARS

RL /52.05 LAL -.00 LOL 269.93 VL 31.952 GAL 6,1| AZL 90.96 HCA 110.17 6HA 185.12 ECC .19946 INC .9622 Vt 28.301

RP 211.07 LAP -.80 LOP 20.12 VP 22.979 GAP 7.18 AZP 89.67 TAL 38.54 TAP 148.51 RCA 146.59 APO 219.64 V2 25.696

RC 126.431 GL -7.38 GP -8.?? 2AL 37.46 ZAP 112.38 ET$ 183.43 ZAE 154.58 £TE 199.17 ZAC gl.g9 £TC 276.$2 LVl -8.12

PLANETOCENTRIC CONIC

C3 17.1R8 VHL 4.147 DLA -25.72 RAL 311.23 RAO 6641.6 VEL 11,715 PTH 6,75 VHP 3.346 DPA -27.14 RAP 316.54 ECC 1.2830

LNCH AZHTH LNCH TIH( L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 11 49 II 2569,56 -10,65 68.41 167.45 156.61 12 52 O 1569.6 7.53 53.63

60.00 13 2 36 2374.17 -5,58 56.82 172.46 129.98 13 42 15 1374.2 10.49 36.85

70.00 14 37 17 2095.91 -.og 38.41 176.61 124.15 15 12 13 1065.9 13.64 18.57

80,00 16 32 42 1734.65 4,60 14.08 179.71 !19.49 17 1 57 754.7 16.54 352.77

90.00 18 20 6 1388.27 7.30 349.92 181.02 117.40 18 48 15 888.5 17.95 327.94

100.00 19 15 34 1209.12 4.90 355.45 179.71 119.49 18 35 43 209.1 16.54 314.14

lIO.DO 19 36 43 1142.72 -.09 327.33 176.6l 124.15 19 55 46 142.7 13.84 307.49

DIFFERENT IAL CCRRECTION6 HID-COURSE EXECUTION ACCURACY

TDE -.2467 TRA -.6286 TC8 ".7812 RAU .2079 SIT IElI.8 $GR 769.8 SG3 6OO.D

ROE -,479? RRA .065R RC3 ",4551 FAU .21770 RRT ,4005 RflF .3644 RTF ,_,72

FOE -.?646 FRA -.9009 FC-10,9586 SSP 1375 $GB 1455.3 R23 .1888 RI$ .7260

ROE .5864 ERA .6330 6C5 .9041 FSP 132t 8GI 1267.2 $02 674.| THA 20.21

LAUNCH DATE JUN 22 1971 FLIGHT YIHE 152.00

HELIOCENTRIC CONIC DISTANCE 351,187

RL IS2,05 LAL ",00 LOL 219.63 VL 51,946 GAL I.Oi AZL 90.93 HCA 111.57 IMA

RP 21|.14 LAP °,37 LOP 21,55 VP 22,938 GAP 5,94 AZP 89,61 TAL $8,12 TAP

RC 126.706 6L -?,El _ -8.93 2AL 37,66 ZAP 110.40 ITS 183.12 ZAE 152.48 ET£

PLAHETOCEHTRIC CONIC

C3 16.968 VHL 4.122 DLA -25°49 RAL 5||.42 RAD 3641.5 VEL 11.706 PTM 6.74 VHP

LNCH AZHTH LNCH TIME L'| TIME INJ LAT

50.00 11 46 4? 2571.91 -10.97

60,00 13 1 46 23??,78 -5,74

?0.00 14 33 39 2101.73 -.51

80.00 18 29 50 1744,37 4,57

90.00 18 16 10 1401,42 6.99

100.00 19 12 42 1218.84 4,57

110.00 19 33 6 1148.55 -.31

DIFFERENTIAL CORRECTICN8

TDE -,25?1 TRA -,6424 TC3 -.6975 BAU .2313

RD£ -.4?44 RRA .0643 RC3 -.4310 FAU .22506

FDE -,?909 FRA -.9082 FC-11.36?4 BSP 1551

DOE .95866RA .6456 BC3 1.0183 FEP 1370

ORBIT DETERHIHATION ACCURACY

8T 22.4 8R 33.| 86 17,4

CRT ,7317 CRI ",1915 C87 -,1311

LEA 41,3 NSA 13.8 68A 3,D

ELI 87.? EL2 13,4 ALF 56.44

ARRIVAL DATE HOV 21 1i71

EARTH TO MAR6

115,0| (CO ,19574 INC .6382 Vl 29,501

149.41 RCA 146,R? APO 219.45 V2 25,RR4

lgs.ll ZAC 91,89 [TC 276.54 LV! "?.?2

5,229 DPA -2?,55 RAP 317.77 [CC 1,2796

INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

69.5! 167.46 156.59 12 51 59 1571.9 ?.41 35.73

t7,00 172.43 129.96 15 41 24 1377,8 10.34 39,03

38,71 176.53 124,15 15 I0 41 1101.? 13.43 18.89

14.62 179.57 119.54 16 58 58 744.4 16.26 353.33

350,68 180,85 117.49 18 59 82 401.4 17.61 328,75

355,99 179.57 119.54 19 53 1 219,6 16,26 314.72

327.63 1?6.55 124.15 19 54 14 148,5 13.43 307,61

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 1286.0 3GR 775.9 $03 824,1 3T 23.3 SR 33.0 86 17.2

RRT .4518 RRF .5815 RTF ,?10i CRT ,739? CRS -.8962 CST ".930?

8GB 1501.9 R23 .1755 R13 .7524 LIA 41,5 HSA 13.9 66A 3.0

8GI 1344.5 $G2 669.3 THA 19,66 ELI 38,0 EL2 13,6 ALF S?,90
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)"

LAU_CN DATE d_ |t 1878

N[LIOCENTR I¢ ¢0N1¢

RL 158.09 LAL -.GO

RP 212,43 LAP -.IS

RC 180.998 61 -T.O3

PLANETOCENTR ! ¢ CONIC

C3 16.788 VHt. 4,697

LNCN A2MTN LNCH TINE

90.OO 11 46 25

60.00 13 O 55

70.00 14 34 2 :

6O.OO 16 26 $9

90.00 18 12 18

100.00 19 9 51

llO.00 19 33 28

PLIGHT TIK 114,00 AI21VAL DATE NOV 29 1871

DIITAHC[ 3||.1|4 [ARTN TO NAIl

L_. 819.J| VL ]1.14| GAL l.OO A|L 60,9D HCA |12.|6 IRA 183,OO (CC ,itlO8 IRE .tOil VI 29,801

LOP 28,|3 VP 22,888 GAP 6,78 AZP 69,65 TAL 37.86 TAP 150.45 RCA 146,75 APO 219.29 V2 2|.932

rap -9.14 ZAL 37,88 ZAP 104.43 ET8 162.81 Z/dE 150,57 ETE 167.15 ZkC 91,80 [TC 278,17 LVI -?.31

DLA -29,24 RAL 311.64 RAD 6G41,4 VEL 11.697 PTH 6,73 YHP 3.258 DPA "27,86 RAP 314,86 [CO t.2762

L-i TIN[ |NJ LAT INJ LONG |NJ RT ASC INJ AZMTH |NJ TIME PO CIT TIM |NJ 2 LAT |NJ 2 LONG

2574.53 -|1,10 69.62 167.49 |36.57 12 31 19 1|T4,5 7.28 93.04

2381.71 -5.91 |7.19 172,42 129.94 13 40 36 1381.7 ID.17 39.22

210?,91 -,IS 39.04 176.47 124.15 1| 6 10 1107.9 13.21 18,23

1794.42 4.23 1|.17 179.45 119.|6 16 |6 18 T64,4 19,96 383.98

1414,73 6.47 351.41 180.67 117.59 16 35 93 414.7 17.26 329,57

1226.89 4,23 SS6.54 179.45 119.56 19 30 19 228,9 15.96 815.32

1194.T3 -.59 327,95 |76,47 124,15 19 5 T 43 1|4.7 13.21 308.15

DIFFERENTIAL CORRECTION8

TOE -.2675 TRA -.6558 TC3-1.0197 BAU .2599

ROE -,4686 RRA ,0635 RC3 -.9072 FAU .22812

FOE -,7843 FRA -.9119 FC-11.?674 BSP 1698

DOE .5896 6RA .6564 DC3 1.1368 FSP 1411

NID-COURSE EXECUTION ACCURACY CRG|T DETERNINATION ACCURACY

8GT 136|.| 8DR 782,| 863 847,2 8T 24.1 8R $2.8 86 17.0

RRT ,4614 RRF .5979 RTF .7369 CRT .7469 CR6 -.8939 CST -.9346

8GB 1578.8 R23 .t688 R13 .7756 L8A 4I,B NSA 14.0 SSA 3.1

8GI 1426.7 862 664.| THA 19.11 ELI 38.4 EL2 13.7 ALF 56.35

LAUNCH DATE JUN 22 1971 PLIGHT TII_ 1|6.00 ARRIVAL DATE NOV 25 1971

HELIOCENTRIC CONIC DISTANCE 359.603 EARTH TO MARS

RL 152.05 LAL -,DO LOL 269.98 VL 31.943 GAL |.95 AZL 90.87 HCA 113.78 8NA 182,97 ECC .19750 INC .8739 Vl 29.301

RP 212.72 LAP -.60 LOP 23.73 VP 22.858 GAP 6.53 AZP 89.65 TAL 37.62 TAP 191,39 RCA 146.83 APO 219.11 V2 25.799

R¢ 133.312 GL -6.63 GP -9.33 ZAL 38.11 ZAP 106.47 ET8 182.49 ZAE 148.65 ETE 196.27 ZAC 91.70 ETC 279,99 LVI -6.90

PLANETOCENTRIC CONIC

C3 16.583 VNL 4.072 DLA "24.99 RAL 311.87 RAD 8641.3 VEL 11.689 PTH 6.72 VNP 3.216 DPA -26.36 RAP 316,21 ECC 1,2729

LNCH AZNTH LNCH TIME L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

SO,DO 11 48 4 2577,43 -11.24 89.75 167.54 136.54 12 81 1 1577.4 7.13 63.9?

60.00 13 O 4 2385.95 -6.10 57.39 172,43 129.92 13 39 50 1386.0 6.98 38.43

70.00 14 32 24 2114,45 -.80 38.38 176.43 124,15 15 ? 38 1114.5 12.88 18,80

8O,OO 16 24 6 1764.79 3.89 1|.76 179.3| 119.63 16 53 32 764.8 15.66 354.57

gO.D0 18 8 30 1428.20 6.05 352.18 180,53 117,68 18 32 16 428.2 16.g0 330.40

100.00 19 ? D 1239.27 3.89 337.11 179.35 |19.63 19 27 39 239.3 15.66 S15.94

110.00 19 81 51 1161.27 -.80 326.29 176,43 124.1| IR 31 12 161.3 12,96 308.51

DIFFERENTIAL CCRRECTION8 NID-COUR8E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -,2787 TRA -.667| TC3-1o14|0 6AU ,2601 8GT |447.4 8GR 790,1 863 670,? ST 25.0 86 32,8 88 18,9

RD[ -.4635 RRA .0623 RC3 -,3346 FAU .23319 RRT ,4895 RRF ,81|| RTF ,7646 CRT .7528 CR6 -.8923 CIT -,9377

FDE -.7834 FRA -.9167 FC-12,1?42 88P 1880 3GB 1649.0 623 .|818 RI3 ,7967 LSA 42.0 MSA 14.1 984 3.1

ROE ,5399 BRA .6704 DE3 1.2836 FSP 1441 861 1511.2 962 659.8 THA 18,64 ELI 36.? EL2 13.9 ALF 54.94

LAUNCH DATE JUN 22 1971 FLIGHT TIME 159,00 ARRIVAL DATE NOV 27 1971

HELIOCENTRIC CONIC DISTANCE 363,814 EARTH TO MARl

RL 152,05 LAL -.DO LOL 269,95 VL 31.942 GAL 5.90 AZL 90.84 HCA I14.97 8NA 182.96 ECC .19697 |NC .6436 Vl 29.301

RP 2|3,01 LAP -.76 LOP 24.92 VP 22.819 GAP 6.33 AZP 89.64 TAL 37.34 TAP 152.31 RCA 146,92 APO 216.99 V2 25.766

RC 135.643 GL -6.64 GP -9.51 ZAL 38.37 ZAP 104,51 ET8 182.17 ZAE 146.72 (T£ 195.45 EAC gl.6O [TC 275.6I LVI -6.49

PLANETOCENTNiC CONIC

C3 16,389 VHL 4.048 DLA -24.72 RAL 312.11 HAD 8641.2 VEL 11.660 PTH 8.72 VHP 3,181 DPA -28.75 RAP 315.44 [CC 1.269T

LNCH AZNTH LNCH TIRE L'| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 II 4T 45 2§69.6| -11,40 69.89 167.61 136.51 12 30 45 1|80.6 6.97 |4.10

60.00 12 59 13 2390,|1 -8,29 |7.6! 172.46 129.89 13 39 4 1390.5 9.79 39.9|

70.00 14 30 46 2121.34 -I,08 39.74 176.41 124.14 15 8 8 !121.3 12.73 19.98

SO.g0 t9 21 17 1775,46 3.|3 I6.33 I?g.27 |19.67 16 SO 52 ?75.| I5.34 355.21

90.00 16 4 44 I441.83 6.62 382.g4 180.42 117.76 18 28 46 441.0 I6.54 331,24

|00.00 19 4 9 1249.9| 3.53 337.70 17g.27 119,67 19 24 |9 249.9 15.34 316.57

liD,DO 19 3D 13 1166,18 -1.06 326.65 176.41 124.I4 19 49 41 168.2 12.73 308.89

DIFFERENTIAL CCRRECTION6

TD[ ".Z829 TRA -.i770 TC3-1.2607 BAU .3043

ROE -.4S93 RRA ,056T RC3 -.9654 FAU .t3908

FOE -.8048 FRA -.9501 FC'It.8SOO 68P 8094

6OE .5393 6RA .1719 8C3 1.$690 FlP 1438

LAUNCH DATE JUN 62 ISTI

HELIOCENTRIC CONIC

M|O-COUR6E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1525.9 6DR 600,5 963 $96.1 6T 25,6 86 32.S 66 17.6

RRT .5|76 RRF .63|0 RTF ,_v94 CRT ,7570 CN6 -.092T CST -.9404

8G6 IT23,I R23 .1547 RI$ ,0160 LIA 42.4 N64 14.2 88A 3.1

361 1893.4 8GE 8S6,6 THA 16,43 ELI 39.0 EL| 14,0 ALF 53.92

FLIGHT T1NE 16O.OO

DISTANCE $68.02S

ARRIVAL DATE NOV 29 1911

EARTH TO MARE

RL 1|2,0| LAL -.DO

RP 213.31 LAP ".TS

RC 13T.991 GL -6.43

PLANETOCENTRIC CONIC

CS IG.lgS VHL 4,024

LNCH AZNTH LNCH TIRE L-I TIME INJ LAT

SO.DO 11 47 2T 2584.D6 -11.37

60.00 12 58 24 2395.39 "6.51

70,00 14 29 9 2128,sg -1.34

90.00 16 18 2T IT88.90 3.15

9Q.O0 19 I 1 1455.68 S.16

100.00 19 1 19 1260,97 3.15

110.00 19 28 35 IITS.41 -I.34

DIFFERENT IAL CORRECTIONS

TDE -.2982 TRA -.sgs9 TCS-1.4218 BAU ,3328

RDE -.4802 RRA .0619 RC3 -.68|2 FAU .24080

FOE -.7370 FRA -,6900 FC-12.8622 86P 2239

BDE ,5400 BRA .6987 BC3 |.5374 FSP 1|26

LOL 288.8| VL 31.643 GAL |,64 AZL 90,91 MCA 118.17 8NA 162,96 ECC .19649 INC ,8128 VI 26.301

LOP 28.12 VP 22.761 GAP 8.13 AZP 89.64 TAL 37.03 TAP 1|3,20 RCA 147.0! APO 218.91 V2 E|.732

GP -9.89 ZAL 38,6| ZAP 1DE,S8 [T6 191,64 ZAE 144,80 [TE 194,70 ZAC gl.50 ETC 2T|.64 LVl -6.09

DLA -24.44 RAL 312.38 RAD 6841.1 V[L |1.672 PTM 8,T| VHP 3,149 DPA "2g.14 RAP 314.8T ECC 1.2868

INJ LONG INJ RT A$C ZNJ AZMTH INJ TIN| PO C$T TIM |NJ 2 LAT INJ 2 LONG

T0.04 187,71 136.48 12 30 31 IS84.1 6.6D 54.2|

97.89 172.|| 129,96 13 39 19 139|.4 9.$6 39.99

40.11 1T6.41 |24.13 l| 4 3T 1128.6 12,4Y 20.3?

18,94 ITg,21 119.71 18 48 14 7S6.5 1|.01 3|S.69

383,T2 180.33 117.84 18 2| 17 458.T 16.16 332.0S

338.31 179,21 119,71 lg 22 20 261.0 15.01 317.23

829.03 176.41 124.13 Ig 46 10 17|.4 12.47 309.29

MID-COURSE EXECUTION ACCURACY CRBIT DETERNINAT1ON ACCURACY

6GT |635.2 8GR 801.3 SG3 907,D ST 26.8 SR 32.1 36 15.9

RRT .|38| RRF *6436 RTF .8642 CRT ,?640 CRS -,8844 C$T -.9426

SG8 1821,D 623 .1527 R13 .8281 LSA 42.3 NSA 14.3 89A 3.2

8G1 |7DI.§ SG2 648.9 THA 17,39 ELI 39.4 EL2 14.1 ALF 31.62



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 88 1871

HELIOCENTRIC CQNI¢

RL 152.05 LAL -,DO

RP 813,91 LAP -.89

9C 140.356 GL "8.22

PLAN(TOCENTRIC CONIC

C3 16.009 VML 4.001

LNCH AZMTH LNCH TINE

50.00 11 47 11

60.00 12 S? 34

T0.00 14 2T 30

90.00 18 18 37

90.00 17 ST 21

100.00 19 58 2_

110.00 19 26 56

L0L leg.iS VL

LOP 27,31 VP

tP -9,87 ZAL

PLliNT TIN( Iil,O0 ARSlVAL OSVE DEC t IOYl

DISTANCE STto23T EARTH TO NAIl

|1.944 GAL 1,78 AZL DO.TO HCA 1|T,3| SNA 182.98 ECC ,IilOY INC .T814 Vl tl,$OI

22,?44 GAP 8.94 kip 88,64 TAL 31,72 TAP IS4,OT RCA 147.10 APO 810.89 V2 2i.iJt

18.94 TAP 100,88 ET8 181.Sl ZAE 14R.87 ETE 194.01 ZAC 91.40 ETC t?$.4T LVl -l.ll

VEL 11.664 PTH 6,70 VHP 3,121 OPA -|9.91 RAP 313.91 ECC t.2834

XNJ RT ASC |NJ AZMTN INJ TIME PO ClT TIM IRa E LAT IMJ 2 LONG

IRT.82 136.44 12 30 18 1597.0 6.61 54.41

1T2,58 129.83 15 37 35 1400.6 9.33 40,19

178.43 124.12 15 3 8 1136.2 12.19 20.79

179.17 119.74 16 45 35 797.8 14.67 356.$3

180.25 117.91 18 21 51 468.7 15.78 332.$3

179.17 119.74 19 19 41 272.3 14.97 317.89

176.43 124.12 19 46 39 183,0 12.19 309.71

DLA -24.1S RAL 312.87 RAO 8141,0

L-! TIME INJ LAT INJ LONG

_587.80 -11.70 ?0,20

2400.$8 -8.73 58.10

2138.19 -1.63 40.51

1797.81 2.77 17.56

1469.70 4,73 354.51

12T2.29 2.T7 338.g3

1183,01 "1.$3 329,43

DIFFERENTIAL CCRRECTION6

TOE -.3077 TRA -.7094 TC3"1.5660 BAU .3597

ROE -.4434 RRA .061T RC3 -.6112 FAU .24393

FOE -.7138 FRA ".8752 FC-13.1934 B8P 2427

DOE .5597 BRA .7121 6C3 1,6810 FSP 1559

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1733.2 SGR 807.3 SG3 924.0 ST 27.7 SR 51.8 88 15.5

RRT .5608 RRF .6577 RTF .8205 CRT .7681 CR8 -.8802 CST -.9440

8GD lgl2,0 R23 .1490 RI3 ,8414 LSA 42.4 MSA 14.4 93A S.2

SO1 1800.5 362 643.4 THA 16.86 ELI 39.7 EL2 14.2 ALF 50.08

LAUNCH DATE JUN 22 1971 FLIGHT TIN£ 164,00 ARRIVAL DATE DEC 3 1971

HELIOCENTRIC CONIC DISTANCE 376.449 EARTH TO NARD

RL 152.05 LAL ".DO LOL 269.95 VL _1o948 GAL 5,73 AZL 90.T5 HCA 118.54 SNA 183.D1 ECC .19570 INC .7494 VI 29.301

RP 213.92 LAP -.66 LOP 28.49 VP 22.707 GAP 5.78 AZP 09.64 TAL 36.38 TAP 154.92 RCA 147.20 APO 218.83 V2 25.662

RC 142.739 GL -6.00 GP -10.05 ZAL 39.26 TAP 98.76 ET8 181.17 ZAE 140.95 ET[ 193.35 ZAC 91.30 ETC 275.30 LV| -S.29

PLANETOCENTRIC CONIC

CS 15.822 VHL 3.978

LNCH AZMTH LNCH TINE

50.00 11 46 55

60.00 12 56 45

70.00 14 25 51

80.00 16 12 47

90.00 17 53 43

100.00 19 55 39

110.00 19 25 17

DLA -23.84 RAL 312.97 RAD 6640.9 VEL 11.656 PTH 8.69 VHP 3.097 DPA -29,88 RAP 313.17 ECC 1.2604

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C8T TIN INJ 2 LAT INJ 2 LONG

2591.82 -11.95 70.58 167.94 136.40 12 50 7 1591,8 6.41 54,58

2406.09 -6.97 58.37 172.86 129.7g 13 56 51 |406.1 9.12 40.42

2144.15 -1.93 40.g3 178.46 124.11 15 I 35 1144.1 11.90 21.23

1809.45 2.38 18.20 179.15 119.77 18 42 57 809.4 14.32 857.21

1483.93 4.28 355.31 180.20 117.98 18 18 27 483.9 |5.39 333.79

1283.92 2.58 359.57 17g.15 119.77 19 17 3 283.g 14.32 318.58

1190,gT -1.93 329.84 176.48 124.11 10 45 8 lgl.D 11.90 310.14

DIFFERENTIAL CCRRECTION8

TD( -.3188 TRA -.7226 TC5-1.7153 8AU .3870

ROE -.4362 RRA ,0618 RC3 ".6599 FAU .24674

FOE -.6887 FRA -.8542 FC-13.5012 B8P 2623

DOE .5391BRA .7255 BC3 1.8297 FSP 1589

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CCNIC

RL 152.05 LAL -.00

RP 214.24 LAP -.62

RC 145.138 GL -5.77

PLANETOCENTR1C CONIC

C3 15,641 VHL 3.955

LNCH AZNTH LNCH TIME

50.00 11 46 40

$0.00 12 55 55

70.00 14 24 11

80.00 16 9 57

90,00 17 50 7

100.00 18 52 49

110.00 19 23 37

LOL 269.95 VL 31.949 GAL

LOP 29.67 VP 22.671 GAP

GP -10.22 ZAL 39.59 TAP

DLA -23,52 RAL 313.28 RAD 8640.8

L-! TIME INJ LAT INJ LONG

2598.13 -12.17 70.57

2411.94 -7.23 58.65

2152.48 -2.25 41.36

1821.40 1.97 18.88

1490.3T 3.81 559.12

1295.88 1.07 340.23

1199.28 -2,25 530.20

MID-COURSE EXECUT|CW AccuRACY ORBIT DETERMIMATION ACCURACY

8GT 1834,7 8GR 813.1 SG3 939.1 ST 28.8 SR 31.5 $8 14.9

RRT .5814 RRF ,6713 RTF .8344 CRT .T?15 CRS -,8754 CST -.9447

$GB 2006.8 R23 .|481 RI3 .8527 LSA 42.5 MSA 14.4 88A 3.2

8GI Ig02,7 SO2 657.9 THA 16.34 ELI 40.0 EL2 14.3 ALF 48.57

FLIGHT TIME 166.00 ARRIVAL DATE DEC 5 1971

DISTANCE 380.662 EARTH TO MARS

5.67 AZL g0.72 HCA 119.72 8NA 183.08 £CC ,|9538 INC .7169 VI 29.301

5.58 AZP 89.64 TAb 36.03 TAP 155.76 RCA 147.29 APO 218.82 V2 25.98?

98.89 ETS 180.83 ZAE 139.05 ETE 192.74 ZAC 9|.19 ETC 275.t4 LVi -4.90

VEL 11,648 PTH 8.89 VHP 3.075 OPA -30.24 RAP 312.44 ECC !.2574

INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

168.09 136.36 12 29 56 1598.1 6.20 S4,?S

172.76 129.78 13 36 7 14|1,9 8,89 40,?1

176.51 124.09 15 O 3 1152.5 11.80 21.98

179.15 I19.80 16 40 19 821.4 13.95 357.91

180.1T 118.04 18 15 5 498.4 14.98 334.86

179,15 119.80 19 14 25 295.9 15.95 319.28

176.51 124.09 19 43 59 199.3 11.60 310.eO

DIFFERENTIAL CCRRECTION8

TOE -.5252 TRA -.7361 TC3-|.SS92 8AU .4147

ROE -,4290 RRA .0915 RC3 -,8930 FAU ,24929

FOE -.850? FRA -.8338 FC-IS.TD88 |5P 2829

808 .5993 ERA .7387 8C3 1.9833 FSP 1614

LAUNCH DATE JUN 22 1871

HELIOCENTRIC CONIC

RL 152.03 LAL -,DO

RP 214.55 LAP -.59

RC 147.555 GL -5.54

PLANETOCEHTR1C CONIC

C3 15.483 VHL 3.932

LNCH AZMTH LNCH TIME

50.00 11 49 25

60.00 12 55 5

70.00 14 22 29

80.00 16 ? 7

g0.00 17 46 32

100,00 18 49 $9

110.00 19 21 59

MIO-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

8GT 1939.2 $GR 819.D SG3 953.4 8T 29.4 8R 3I.I 81 14.4

RRT .SOLO RRF .R547 NTF ._.87 CAT .1742 CRS ".ISIS Cll -.0450

SOB 2108.1 R23 .1457 RI3 .8929 LSA 42,7 M|k 14.5 SSA 5.5

SGI 2007.9 3G2 632.2 THA 15.88 ELI 40.3 ELZ 14.4 ALF 47.10

FLIGHT TIN( 168.00

DISTANCE 304.875

LOL 269.95 VL 31.952 GAL 5,61

LOP 30.85 VP 22.835 GAP 5.40

GP -10,40 ZAL 39,94 ZAP 95.04

DLA -23.19 RAL 313.61 RAO 6640.7

L-I TIME INJ LAT INJ LONG

2600.73 -12.39 70.77

2418.11 -7.SO 58.95

2161.14 -2.56 41.81

1833,68 1.$6 19,55

1515.04 3.34 356,94

1308,16 t.56 340.90

1207.98 -2.58 530,73

OIFFERENTIAL CCRRECT]ON8

TDE -.3330 TRA -,7491 TC3-2,0279 BAU .4428

ROE -.4214 RRA .0620 RC3 -.68gl FAU .29139

FOE -.62?0 FRA -.8085 FC-|4.0?50 B6P 3032

DDE .5371 BRA .7516 BC3 2.1418 FSP 1634

ARRIVAL DATE OEC 7 19TI

EARTH TO MARS

AZL 90.68 HCA 120.90 8HA 183.12 (CC ,19510 INC .6836 V! 29,301

AZP 89.85 TAL 35,67 TAP ISG.3T RCA 147.39 APO 218o84 V2 29.591

ETS 180.49 ZAE 137.15 ETE 192,18 ZAC 91.08 ETC 274.$8 LVi -4.51

V[L 11.641 PTH 6.68 VHP 3.05T OPA -30.59 RAP 311.73 ECC 1,2545

|NJ RT A8C ]NJ AZNTH ]NJ TINE PO C8T TIN INJ 2 LAT INJ 2 LONG

168.25 138.31 12 29 48 |600.T 5.97 54.96

IT2.88 129.71 13 55 23 14|8.1 8.60 41.01

176.58 124.0T 14 58 31 1161.1 11.28 82.15

179.16 l!9.82 16 3T 41 833.7 IS.58 399.63

180.15 118.10 18 11 45 515.0 14.57 335.54

179.19 11g.82 lg l| 47 508.2 13.58 320.00

176.58 124.07 19 42 4 208.0 11.28 311.07

MID-COURSE EXECUTIC_q ACCURACY ORBIT DETERMINATION ACCURACY

SOT 2046.7 8OR 824.9 SG3 966.0 ST 30.2 SR 30.? 85 13.8

RRT .8193 RRF .6977 RTF .8574 CRT .7761 CR$ -.8634 CST -.9444

SOB 2206.6 R23 .1419 R13 .8718 LSA 42.7 MSA 14.5 9SA 3.3

8G1 2119.8 SG2 826.S THA 15.40 ELI 40.6 EL2 14.4 ALF 45.67
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCNDAT[ JUN It 1171

MELIO¢[MTIIC C_llC

RL lSl.03 LAL -,00

RP 214.99 L4F -.aS

RC 146.986 _ -S.t9

PL4NETOCEMTRIC CONIC

C3 IS.269 VHL 3,S10

LNCH AZNTH LNCM TIME

50.00 I1 4S 10

80.00 12 54 14

70.00 14 EO 47

60.00 16 4 18

90.00 17 42 58

100.00 18 41 8

110.00 18 20 13

LCA. liE.IS VL

LOP 31,03 YP El,GO0 GAP S.22 AZP 89,65 TAL 38.29 TAP I|T.3? RCA 147.4i V2 2i, i!4

44D *tO.S? ZAL 40.31ZAP 93.22 ITS llO,i4 EkE 13§,27 [TE |11.62 ZkC 90.97 bVl -4,14

DLA "12,84 RAL 313,96 MAD 6640,7 VEL 11.633 PTH 1.67 VHP 3,049 OPA °30,93 RAP 311.04 [CC I.ESII

L-I TINS INJ LAT INJ LONG |NJ RT A$C INJ AZNTM INJ TIME PO C8T TIM INJ 2 LAT INJ 2 LONG

200S.84 -IZ.64 TO.gS 188.42 139.26 12 29 36 1605.9 3.72 83.16

2424.63 -T,T8 59.2? 173.01 129.87 13 34 39 1424.6 8.31 41.33

2170.18 -2.93 42.29 176.66 124.04 14 S6 57 1170.2 10.95 22.64

IS46.99 1.13 20.23 |79.19 119.84 IS 35 3 846.3 13.1R 339.36

1527.g5 2.87 357.78 180.16 118.15 18 8 26 527.9 14.15 356.43

1320.?? 1.13 341.60 17g.19 119.84 19 9 9 320.8 13.19 320.73

1217.00 -2.93 331.21 176.66 124,04 19 40 30 217.0 10,95 311.56

FLIGHT TIN[ tTO.OO 4RIIYAL |ATE |[C | IITI

OIITANC[ 3lt,OIT EARTH TO MAll

31.931 4AL loSS AZL t0.lS HCA |28,01 8NA il3,lt [CO ,19486 IXC .649l Vt 89,20l

APO 218.61

[TC 214.82

DIFFERENTIAL CCRR[CTION8

TOE -.3399 TRA -.7616 TC3-2.1901 BAU .4709

ROE -.4139 RRA .0621 RC3 -.7157 FAU .25325

FOE -.5980 FRA -.7858 FC-14.3409 B3P 3241

BDE .5356 BRA .7642 BC3 2.3041FRP 1646

MID-COURSE EXECUTION ACCURACY OqBlT OETERMIN4TION ACCURACY

SGT 2155.9 S_ 831.1SG3 977.9 8T 30.6 SR 30.4 65 13.3

RRT .6368 RRF .7106 RTF .8670 CRT .7775 CR6 -.8566 CST -.9434

8GB 2310.6 R23 .1404 RI3 .8799 LSA 42.8 NSA 14.5 $3A 3.4

5GI 2225.7 382 620.7 THA 14.99 ILl 40.9 EL2 14.5 ALF 44.33

LAUNCH DATE JUN 22 1971 FLIGHT TIME t72.00 ARRIVAL DATE DEC 11 1971

HELIOCENTN 1C CQNIC DISTANCE 393.299 EARTH TO MARS

RL 152.05 LAL -.00

RP 215.21 LAP -.51

RC 152.438 CA. -S.D4

PLANETOCENTR|C CONIC

C5 15.117 VHL 3.888

LNCH AZNTH LNCH TINS

50.00 11 46 55

80.00 12 53 22

70.00 14 19 3

80.00 16 I 25

90.00 17 39 25

100.00 16 44 17

110.00 19 18 29

LOL 269.95 VL 31.962 GAL 5.49 AZL 90.61 HEA 123.25 8MA 183.27 [CC .19467 INC .6146 Vl 26.301

LOP 33.20 VP 22.566 GAP 3.03 AZP 89.66 TAL 34.90 TAP 158.15 RCA 147.59 APO 218.94 V2 25.518

GP -10.75 ZAL 40.70 ZAP 91.44 ET3 179.79 ZAE 133.41 £TE 191.10 ZAC 90.86 £TC 274.67 LVI -3.77

OLA -22.48 RAL 314.31 RAO 6640.6 VEL 11.626 PTH 6,6T VHP 3.029 DPA -31.26 RAP 310.37 ECC 1.2468

L-I TIME: INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ E LONG

2610.87 -12.89 11.22 168.61 136.21 12 29 26 1610,9 5.46 55.36

2431.49 -6.09 39.60 173.16 129.62 13 33 54 1431.5 6.02 41.66

2179.61 -3.29 42.78 176.76 124.01 14 55 23 1179,6 10.61 23.15

1859.24 .69 20.94 179.24 119.85 16 32 24 859.2 12.79 .11

1543,12 2.38 358.62 180.16 118.19 18 5 6 543.1 13,71 337.33

1333.72 .69 349.31 179,24 119.85 19 6 30 333.7 12.79 321.46

1226.42 -3.29 331.70 176.76 124.01 19 38 36 226.4 10.61 312.07

DIFFERENTIAL CORRECTIONS

TOE -.3459 TRA -.7757 TC3-E.3556 BAU .4992

RD[ -.4067 MRA .0617 RE3 ".7437 FAU .25§12

FOE -.5775 FR4 -.7691 FC-|4.6100 BSP 3454

BOE .5540 DRA .776I 9C3 2.4702 FSP 1643

MID-COURSE EXECUTIC_I ACCURACY CRBIT DETERMINATION ACCURACY

8GT 2266.6 $GR 838.7 883 990.0 8T 31.6 SR 30.0 36 12.S

RRT .6542 RRF .7242 RTF .6762 CRT .7786 CR8 -.8517 CIT -.9425

588 2416,8 R23 .1391 R13 .8879 LSA 42,9 MSA 14.6 68A 3.4

381 2337.2 SG2 $15.2 THA 14.64 ELI 41.1 EL2 14.5 ALF 45.06

LAUNCH DATE JUN 22 1871 FLIGHT TIHE 174.00 ARRIVAL DATE DEC 13 1971

HELIOCENTRIC CONIC DISTANCE 397,509 EARTH TO MARS

RL 152,05 LAL -.OO LOL 269.95 VL 31.967 GAL 5.42 AZL 90.58 HCA 124.42 5MA 163.58 ECC .19451 INC .5792 Vl 29.301

RP 215.54 LAP -.45 LOP 54.31 VP 22.532 GAP 4.89 AZP 89.67 TAL 34.49 TAP 156.91 RCA 147.69 APO E19.02 V2 25.480

RC 154.904 GL -4.77 GP -10.92 ZAL 41.11 ZAP 89.88 [T3 179.44 ZAE 131.58 [TE 190.61 ZAC 90.74 [TC 274,53 LVI -3.41

PLANETOCENTRIC CONIC

C3 14.949 VHL 3.868 DLA -22.11 RAL 314.68 RAD 8640.5 VEL 11.619 PTH 6.66 VHP 3,019 OPA -31.58 RAP 309.74 ECC !.2460

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[ PO C8T TIN INJ 2 LAT IN_ 2 LONG

SO.O0 11 45 41 2816.41 -13.16 71.46 188.82 136.15 12 29 17 1616.4 5.18 55.62

80.00 12 52 30 2438.72 -9.39 59.98 173,32 129,56 13 33 8 1430.7 7.70 42.02

70.00 14 17 16 2189.42 -3.68 43.29 176.58 123.98 14 53 47 !189.4 10.25 23.69

80.00 15 58 33 1872.59 .24 21.67 179.31 119.86 16 29 45 872.6 12.37 .89

90.00 17 35 53 1558.59 1.88 359.49 180.22 !18.22 18 ! 51 558.6 13.27 338.25

100.00 18 41 24 1347.03 .24 345,04 IT9,31 119,86 19 3 51 347.0 12.37 322.25

110.00 19 18 44 1236.24 -3.66 532.21 176.88 123.90 19 37 20 236.2 10.25 312.60

DIFFERENT IAL CORRECTIONS MID'COURSE EXECUTION ACCURACY O_91T DETERMINATION ACCURACY

TDE -.3522 TRA ",7889 TC302,5297 |AU ,5282 3GT 2383.7 5GR 839.8 $83 991.5 57 32,3 8R 29.4 85 11.8

ROE ".3564 NRA .0841 6C3 "o784T FAU ,25444 6RT .6|66 RGF .73|Y RTF ,b,OI CRT .7777 CRi ",8509 CIT ".2853

FOE -.5029 F6A -.?025 FC-14.736R 23P 3665 383 252?.3 R23 .1402 RI$ .8913 LIA 42.7 RSi 14.6 IIA $.S

6DE .5302 ERA .7892 6C3 2,6428 FSP |889 38| 2453.0 382 805.3 THA 14.10 ELI 41.2 EL2 14.5 ALF 41.$4

LAUNCH DATE JUN R2 1971 FLIGHT TIME 175,00 ARRIVAL DATE DEC 15 IRTI

HELIOCENTRIC CONIC

RL 152.03 LAL -,00 LOL 289.95 VL

RP RIS,8? LAP ".44 LOP 33.22 VP

RC IS7,3R2 GL -4.50GP -11.09 ZAL

PLANETO¢ENTRIC CONIC

¢3 14,764 VML 3.842

LNCH AZNTH LNCN TIME

5O.O0 11 42 25

60.00 12 21 36

70.00 14 15 30

80.00 15 55 39

90,00 17 32 20

100.00 18 38 31

110.00 19 14 57

DIFFERENTIAL CORRECTION3

TOE -.356? TRA -.?$63 TC3*E.T038 BAU .528?

ROE -.3876 RRA .0850 6C3 ".?896 FAU .2546|

FOE -.4565 FRA -.6613 FC-14.9103 BSP 3681

MD£ .5287 BRA .8008 5¢3 2.6167 F6P 1700

DISTANCE 401.719 EARTH TO NARD

31.974 GAL 5.38 AZL 90.$4 HCk 122.21 IMA 183.46 [CC .19439 INC ,3428 Vl 89,301

22,498 GAP 4,72 AZP 89.68 TAL 34,08 TAP 129.28 RCA 147.80 APO 219.12 V2 2|.443

41.|3 ZAP iT.9? ST8 I?9.08 ZAE 129,71 IT( |90,14 ZAC 90.61 ETC 2T4,39 LVi -3,06

OLA -21.72 RAL 316.07 RAD GI40,4 V[L 11.612 PTH 1,12 VHP 3,011 DPA -31.89 RAP 309.14 [CC 1.2433

L-I TIRE IMJ LAT INJ LONG |NJ RT AIC INJ AZNTH INJ T|ME PO CST TIM INJ 2 LAT INJ 2 LONG

2122,29 -13,45 TI,?2 16g.D4 136,08 12 29 9 1122.3 4,89 22.88

2448.31 -1,72 ID,33 IT3.20 |29,50 13 32 22 1446,3 7.3? 42.39

2199.63 -4.01 43.13 177.D1 123,94 14 52 lO 1195.6 9,6? 24.24

1868.23 *.22 22,42 179,39 119,86 16 27 5 866.2 11.94 1.87

1274.35 1,3T ,3? 180,27 118,25 17 $8 35 5?4,3 12.81 339.18

1560.70 -.22 343,79 179.39 119,86 19 I 11 360.7 11.94 325.04

1246.45 -4.05 332.?3 17?.01 123,94 19 35 43 246.5 9.87 313.15

MID-COUR3E EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

3GT 2499.0 8DR 944.5 683 996.6 8T 32.g 8R 28,9 68 10.?

RRT ,8604 RRF .7437 RTF .8887 CRT ,778? CR$ -.8142 CRT -.9266

3GB 265?.8 R23 .1408 R|3 ,8962 L3A 42.6 MSA 14.G $8A 3.S

6G1 2566.2 3G2 602.2 THA 13.72 ELI 41.4 EL2 14.5 ALF 40,26

21Jg8



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OATE JUN || 19TI

NELIQCENTRI¢ ¢0111¢

RL 152,03 LAL -,DO

RP 216.E! LAP -.40

R¢ 1S9.i61GL "4,21

PLAMETOCENTRIC CONIC

C3 14.621VML 3,6E4

LNCH AZNTH LNCH TINE

50,00 11 4S 9

60.00 12 30 40

70.00 14 13 41

80.00 15 32 43

90.00 17 28 47

tOO.DO 18 33 39

110,00 19 13 ?

FLIGHT TIME 178.00 ARRIVAL DATE ORE 17 IDTI

LCL t19.9! YL 31,980 GAL

LOP 30.TO VP IE,46| 64P

GP -It.IT ZAL 41,97 |AP

DIITANC[ 4O§,DIY EARTH TO NAil

i.29 AZL DO,St HCA 126.f| ll_ ll3,Sf EC¢ .19430 INC .5093 Vl tD. JOJ

4,96 AZP 89,70 TAL 33,DS TAP IE0,$9 RCA 14T,90 APO l19,14 Vl |1.405

60.89 ITS 1?8.75 ZA[ 127,9? ETE 199,69 ZAC 90.49 [TC EY4.t6 L¥I -t,Yl

DLA -61.31 RAL 31S,46 RAD 61M0.3 VEL 11.605 PTH 6,65 VHP 3,009 DPA -$E,20 R_P 308,57 [¢¢ 1,|409

L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CIT TIN |NJ E LAT IMJ 2 LONG

5628.51 -13.76 72.00 169.28 136.01 12 28 58 1928.5 4,58 5D,i$

2494,29 -9,07 60.72 173.69 129.44 13 $1 34 1454.3 7.02 4E,T?

2210,25 -4,45 44,39 177.13 123,90 14 SO 31 1210,3 9,48 24,11

1900,29 -.TO 23.19 17g,49 119.85 16 24 23 900,3 !1.50 2.48

1590.45 .86 1.27 IBO.35 118.2? 17 55 l? 590.4 12.34 340,12

1374.T6 -,70 344.56 179.49 119,85 18 58 30 374.8 11.50 323.R5

1257.07 -4,45 333.30 177.15 123.90 t9 34 4 257,1 9,48 313,T3

DIFFERENTIAL CORRECTIONS

TOE -,3601 TRA -.6096 TC3-2,6819 DAU ,5854

ROE ",3764 RRA ,0660 RC3 -,8146 FAU ,25443

FOE -,4071 FRA -,6t95 FC-15,0664 BSP 4100

BD£ ,5224 BRA ,8123 BC3 2,9948 FDP 1709

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 2616.! 90R 849.2 863 1000.6 ST 33.5 8R 28.4 89 9.D

RRT ,8937 RRF ,7549 RTF ,6918 CRT ,7749 CR8 -,7919 CDT -,9187

8GB 2750.4 R23 ,1413 R13 .9005 LSA 42.4 HSA 14.6 88A 3,D

SGI 2655,1 SG2 $99,9 THA 13,36 ELI 41,4 EL2 14,S ALF 39,01

FLIGHT TIN( 180.00 ARRIVAL DATE DEC 19 1671

DISTANCE 410.133 EARTH TO MARl

RL 152,05 LAL -.00

RP 216,56 LAP -,37

RC 162,3g0 CA. -3,91

PLANETOCENTRIC CONIC

C3 14,462 VHL 3,803

LNCH AZNTH LNCH TIME

SO,DO 11 44 52

60.00 12 49 42

7D,OD 14 11 49

DO,DO 15 49 46

DO.DO 17 55 13

lOG.DO 16 32 38

110.00 19 I1 15

LDt. 269.95 VL 31.988 GAL

LOP 37.85 VP 22.432 GAP

GP -11.44 ZAL 42.42 ZAP

5.23 AZL 90.47 HCA 127.90 SMA 183.69 [CC .19425 INC .4668 Yl 29.301

4.41 AZP 89,71 TAL 33,21 TAP 161.tl RCA 148.01 APO 219.3T VE 25.366

84.64 ET9 1T8.36 2AE 126.21 ETE 189.26 ZAC 90,36 ETC 274,13 LVI -2.37

DLA -20,89 RAL 315,86 RAD 6640,3 VEL 11,598 PTH 6,64 VHP 3,003 DPA "32,49 RAP 308,03 ECC 1,2380

L-I TIME INJ LAT ZNJ LONG INJ RT ARC |NJ AZNTM INJ TIME PO CET TIN INJ 2 LAT INJ 2 LONG

2635.08 -14.08 72.29 169.52 135.g3 12 28 47 1695.1 4.25 50,40

2462.66 -9,43 61.13 173.g0 129,3T 13 30 45 1462.7 6.66 43,18

2221.30 -4.67 44.97 177.31 123,65 14 46 SO 1221.3 9.07 23,40

1914.74 -1.19 23,98 179.60 119.84 16 21 40 914,? 11,04 3.30

1606.84 ,33 2,19 180,44 118,26 17 52 0 606,6 11,65 341,08

1389.21 -1,19 345,35 179,60 119,84 18 55 47 389,2 11.04 324,67

1268.12 -4.87 333.88 177.31 123.65 19 32 23 268.1 9.07 314.32

DIFFERENTIAL C_RRECTIOND HID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCUMACY

TOE -.3621TRA -,8200 TC3-3,0627 BAU ,6140 SGT 2733,5 SGR 853,6 SG3 1002,8 ST 33.9 3R 27,9 3S 9,0

ROE -.3690 RRA .0672 RC3 -.8397 FAU ,2539§ RRT .7061RRF .7648 RTF .8962 CRT .TT20 CR3 -.7607 CST -,903_

FOE -.3537 FRA -.5721 FC-15,1960 B8P 4322 SGB 2963.7 R23 ,1427 R13 .9042 LEA 42,2 MSA 14,6 SEA 3.7

BD[ .5170 BRA .8227 BC3 3.1757 FDP 1714 3G1 2802.4 362 589.9 THA 13.02 ELI 41.4 EL2 14.S ALF 37.R2

LAUNCH DATE JUN 22 1971 FLIGHT TIME 182.00 ARRIVAL DATE DEC 21 1911

HELIOCENTRIC CONIC DISTANCE 414,$38 EARTH TO MARS

RL 152.05 LAL -,DO LOt. 289.95 VL 31.996 GAL 5.16 AZL 90.43 HCA 129.06 SMA 163,82 ECC .19422 INC .4272 Vl 29.301

RP 216,91 LAP -.33 LOP 3g,01 VP 22.399 GAP 4.25AZP 8g.73 TAL 32.76 TAP 161.8! RCA 148.11 APO 219.52 V2 29.357

RC 164.912 GL -3.60 GP -11.62 ZAL 42.90 ZAP 83.03 [TS 177.99 ZAE 124.47 [T[ 188,65 ZAC 90.22 (TC 2?4.02 LVI -E.04

PLANETOCENTR|C CONIC

C3 14.304 VHL 3,782 DLA -20,45 RAL 316,26 RAO 6640,2 VEL 11,592 PTH 6.63 VHP 3,0010PA -32,76 RAP 3DT, S3 ECC 1,2354

LNCH AZMTM LNCN TIME L-I TIME INJ LAT |NJ LONG INJ RT A$C INJ AZMTH [NJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

SO.DO 11 44 34 2642.04 -14.42 T2.6O 169,79 135.85 12 28 38 1642.0 3.90 51.19

60.00 12 48 42 2471.43 -9.61 8|.56 174.12 129.29 13 29 54 1471.4 6.28 43.60

7O.OD 14 9 54 2232.T8 -S,31 45,$7 177.48 123.79 14 47 8 1232.8 6,64 RD*Ol

80.00 15 46 46 t929.80 "1.69 24*80 |79,72 119.81 16 18 $6 929.6 10.58 4.15

gO.DO IT 21 37 1623.62 -.22 3.12 180.54 118.28 IT 48 41 823.6 11,35 342.06

lOO.OO 18 29 38 1404.08 -1.69 $46.17 179,72 119.8| 18 53 2 404.1 10,53 329,52

lID.DO 19 9 20 1279.60 -5.31 334.49 177.48 123,79 19 30 40 279.8 8.64 314.93

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.3694 TRA -.A304 TC3-3.2448 8AU .4427 SGT 2892,8 SQR 8S8.2 $GS 1003.9 ST $4.3 SR 2T.$ SS 8.!

ROE -.$594 RRA .0444 RE3 -,864R FAU .2529S RRT ,7181RRF .7T51RTF ._01 CRT .7688 CR8 -.7IDR CJl -,|114

FD[ -.SOLD FRA -.5249 re-IS.DORa 9SP 4540 SGB 2979.1RZS .1443 RI3 .9075 LEA 42.0 flEA 14.5 SEA 3.7

ROE .5111DRA ,8332 BC3 3.3601FSP 1715 SG1 2921.4 $62 583.3 THA 12.71 ELI 41.4 EL2 14.5 ALF 35.65

LAUNCH DATE JUN 22 19TI FL|GHT TIME 184.90 ARRIVAL DATE DEC 23 1971

HELIOCENTRIC CONIC DISTANCE 418.541 EARTH TO NARD

RL 152.05 LAL -.DO LOL 269.95 VL 32.004 GAL 5.09 AZL 90.39 HCA 130.21 IRA 183.95 ECC .19423 INC .3863 Vl 29.301

RP 217.26 LAP -,30 LOP 40,16 VP 22.367 GAP 4.10 AZP 89,?5 TAL 32.30 TAP 162.$0 RCA 148.22 APO 219.84 V2 25.285

RC 16T.446 GL -3.28 GP -11.80 ZAL 43.39 ZAP 81.46 £T$ 1TT.62 ZAE 122.78 [T[ !08.43 ZAC 9D.D? [TC 27],91 LVl -1.72

PLANETOCENTRIC CONIC

C3 14.154 VHL 3,T62 DLA -lg,99 RAL 316.70 RAD 0640,1 VEL 11,$85 PTH 6.63 VHP 3,005 DPA -33.08 RAP 307.06 [CC 1,2369

LNCH AZNTM LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.Q0 11 44 14 264g.37 "14.78 72,93 ITD.09 135.76 12 28 23 1649o4 3.$3 $7.00

60.00 12 4? 40 2480,66 -10.20 62,02 174.35 129.20 13 29 1 1480,7 S,87 44,05

TO.DO 14 7 56 2244.73 -5,T8 46,20 IT7.67 123,72 14 49 20 1244,T 8,19 28,65

80,00 13 43 43 1944,gl -2,2! 29,64 179,87 119,T8 16 16 8 944,9 IS,D? 5,02

90.00 17 18 0 1640.T9 -,TT 4,07 180.67 115.27 l? 45 21 640.8 10.83 343.06

1QO,OD 1R 26 33 1419,38 -2o21 347,01 IT9,8T 119,78 18 50 IS 419,4 ID,07 326.39

110.00 19 ? 22 12g1.$4 -5.76 335.12 177.67 129.T2 19 28 53 291.S 8.19 315.5T

OIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE -.3633 TRA -.8402 TC3-3.4345 BAU ,6714 $GT 2973.D 3DR 863,9 563 1DDS,D 8T 34,8 DR 26,T 85 7,4

RDE -,3499 RRA ,0693 RC3 -,9912 FAU ,25203 RRT ,7301 RRF ,7856 RTF ,9039 CRT ,?$43 ERE -,6091 CET -.8|!8

FOE -.2510 FRA -,4846 FC-15,4196 BEP 4750 $GB 3095.9 R23 .1461 R13 .gl08 LSA 41,? MEA 14.3 88A 3.8

BDE ,5044 BRA ,8430 BC3 3,5483 FEP 1707 $Gt _041,7 $62 577,D THA 12,43 ELI 41,3 EL2 14,4 ALF 35,59

2099



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCM DATE JUN $8 1971

HELIOCENTRIC CONIC

RL le2.01 LAL -.GO

RP 817.8t LAP ".2e

RC 169.998 GL -8.94

PLANETOCENTRIC CONIC

C3 14.004 VHL 3.748

LNCM AZMTH LNCH TIHE

SD.O0 !t 43 S1

80.00 12 48 3e

?0.09 14 5 S4

8fl.00 15 40 38

90.00 17 14 20

100.00 18 23 30

110.O0 19 5 20

LOt. IGt.H VL

LOP 41.30 VP 81,334 GAP 3.95 AZP $9.77 TAL 31,83 TAP 1a3.18 RCA 148.33 APO 819.99 V2 11.849

GP "11.98 ZAL 43.69 ZAP 11.94 ETe 177.24 2AE t21.08 ETE tel.O? 2AC 69.92 ETC 273.91LVI -t.41

DLA -19,91 RAL 397,13 IAO 61140.0 V[L 11.579 PTN 6,12 VNP 3,ODe DPA "33,33 RAP 306.63 [CC 1o2301

L-I TIME INJ LiT INJ LONG INJ RT Aec INJ AIMTH INJ TIHE PO COT TIN INJ 2 LAT IHJ 2 LONG

81S?.12 -tS.lS 73,28 t?O.3S 135.66 12 28 9 1937.1 3.14 S7.33

2490.32 "90°62 98.50 174.29 129.11 93 28 5 1490.3 O,4S 44.$2

2257.14 -6.23 49.89 1?7.86 123.63 I4 43 31 1237.1 7.73 27.31

1960.66 -2.74 28.31 180.02 119.74 16 13 18 960.7 9.58 S.gl

1658.37 -1,34 S.D6 |eD.80 118.25 17 41 59 838.4 10.30 344.08

1435.13 -2,74 347.87 180.02 119.74 18 4? 25 435.1 9.58 327.28

1303,96 -6.23 335,77 177.66 123.65 19 2? 4 304.0 ?.?_ 316.23

fLIGHT TIN[ 196.00 4ttlVOL DATE OEC 81 lift

DISTANCE 422.748 EARTM TO MARl

3t.Ott SAL 9.03 AZL 20.34 H¢A 13t.SS OMA t84,09 [¢C *|9427 INC ,3440 ¥1 29.309

DIFFERENT IA_ COI|RECT|ONe

TOE -.3523 TR4 -.8500 TC3-3,6296 BAD .7004

ROE -.3412 RRA .0891RC3 -.9210 FAU ,25160

FOE -.2165 PRA -.4588 FC-19.5535 BOF 4984

DOE .4g?? eRA .8528 9C3 3.7409 FOP 1679

NID-COUR3E EXECUTION ACCURACY (_RIT DETERNIMATIOM ACCURACY

6GT 3094.6 3GO 872.2 $03 1009.8 $T 34.9 99 28.2 95 S.9

RRT .742g RRF .79?2 RTF .9063 CRT .7599 COS -.6216 COT -.8240

9C,8 3215.4 923 .1472 RI3 .9147 LeA 41.5 H3A ;4.5 86A 3.9

601 3164.3 SG2 571.0 THA 12.23 ELI 41.1 EL2 14.4 ALF 34.57

LAUNCH DATE JUN 22 1971 PLIGHT TIE 188.00 ARRIVAL DATE DEC 27 1971

HELIOCENTRIC CONIC

RL 192.05 LAL -.00

RP 217.97 LAP ".22

RC 172.947 GL -2.58

PLANETOCENTRIC CONIC

C3 13.858 VHL 3.723

LNCH AZNTH LNCH TIME

50.00 11 43 28

60.00 12 49 27

70.00 14 3 49

80.00 IS 37 29

90.00 17 10 38

100.DO 18 20 21

110.00 19 3 19

DIFPERENT IAL CCRRECTION9

TDE -.3981 TRA -.8574 TC3-S.6248 BAU ,?279

ROE -.3288 RRA .0726 RC3 -.9405 FAU ,24816

FD[ -.1243 FRA -.3794 FC-IS.OOA? 98P 5206

90[ .4881 BRA .8805 B¢3 3.9290 PeP 1709

L_- 269.95 VL 32.021 GAL

LOP 42.45 VR 22.303 GAP 3.60 AZP 89.80 TAL 31.35 TAP 163.85 RCA 142.43

GP -12.17 ZAL 44.42 ZAP 78.45 [T6 176.86 ZAE 119,43 [T( t87.70 ZAC 89.77

DISTANCE 426.939 EARTH TO MARS

4.99 AZL 90.30 HCA 132.50 SMA 184.24 ECC .19434 IHC .3012 Vl 29.301

AF_ 220.05 V2 25.209

ETC 273.72 LVl -1.10

DLA -19.01 RAL 317.57 RAD 6640.D VEL 11.572 PTH 6.62 VHP 3.009 DPA -33.60

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIME PO COT TIM

2665.29 "19.55 73.65 170.65 135.55 12 87 53 1665.3

2500.45 -lt.DS 63.00 174.65 t29.Ot 13 27 7 1500.4

2270.07 -6.71 47.54 178.08 123.57 14 4! 39 1270.1

1976.91 -3,29 27.40 160.20 119.69 16 10 28 978.9

1676.42 -1.92 6.06 180.96 118.22 17 36 34 6?6.4

1451.39 -3.29 348.77 160.20 119.69 18 44 32 451.4

1316.89 -6.71 336.46 178,08 123.57 19 25 12 316.9

NID-CC_,IRSE EXECUTION ACCURACY

6GT 3812.2 6GR 872.0 SO3 998.9

RRT .7507 RRF .8042 RTP .9086

6G8 3328.5 R23 .1520 R13 .9147

801 3280.3 SG2 364.1 THA I1.67

RA m 306.25 ECC 1.2281

IMJ 2 LAT IqJ 2 LONG

2.73 5?.67

5.01 45.00

7.25 28.00

9.03 6.83

g.79 345.12

9.03 328.20

7.25 316.92

ORBIT DETERMINATIOq ACCURACY

ST 34.9 68 25.4 9e 5.7

CRT ,7508 COS -.4407 COT -.6962

LeA 40.8 NSA 14.5 SeA 4.9

ELI 40.? EL2 14.4 ALP 33.3T

LAUNCH DATE JUN 22 1971 FLIGHT TIME lgO.GO ARRIVAL DATE OFC 29 lgTt

HELIOCENTRIC CONIC

RL 152.05 LAL -.00

RP 216.39 LAP -.19

NC 175.114 GL -2.2|

PLANETOCENTRIC CONIC

C3 I3,?lS VHL 3.703

LNCH AZNTH LMCH TIME

50.00 11 43 t

SO.O0 12 44 15

70.00 14 ! 39

90.00 15 34 16

90.00 I? 6 52

100.00 I8 17 ?

II0.O0 19 1 S

DIFFERENTIAL CCqRECTIOH5

TDE -.3539 TRA -.9855 TC5-4.0090 9AU .756|

NO[ -.3190 IRA .0T42 8¢3 ".9461 FAU .24903

FOE -.0615 FRA -.3224 F¢-15.5908 999 5429

BOE .4753 IRA .8664 BC3 4.1238 FIR 1702

_IRTANCE 431,134 EARTH TO MARS

LCL 289.95 VL $2.031 GAL 4.89 AZL 90.26 MCA 133.63 eNA 184.39 ECC .19443 IHC .2560 VI 29.301

LOP 43.58 VP 22.271 GAP 3.66 AZP 89.82 TAL 30.87 TAP 164.50 9CA 148.54 APO 220.25 V2 25.169

GP -|2,38 ZAL 44.96 ZAP 77.01 [T9 176.40 ZAE liT.el ETE 167.3S ZAC eg.60 _TC 273.63 LVI -.80

DLA -16.49 RAL 318.01RAD 9639.9 VEL It.eGG PTH 6.61VHP 3.014 DRA "33.8?

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH IHJ TIME PO COT TIN

2673,90 -15.97 74.04 170.97 135.44 t2 27 35 1R73.9

2511.06 *It.S| 63.93 175.13 120.69 13 26 6 tSlI._

2283.51 -7.22 40.25 178.31 123.47 14 39 43 1263.5

1993.6? -3.58 28.32 190.38 119.63 16 7 29 993.?

1694.93 -8.5t 7,10 181.12 tie.tO I? 3S ? 694.9

I468.|4 -3.85 349.69 190.30 !19.63 18 41 36 468.1

1330.33 -7.22 337.17 178,31 123.47 19 23 16 339.3

MOO-COURSE EXECUTION AccuRAcY

8GT 3332.9 OGR 8?6.8 $_3 994.9

RRT .7907 RRF ,9130 RTF ,_,07

eGO 3446.3 823 .SIS4 R13 .5164

eGt 3400.9 $92 557.8 THA 11.63

R4P 305.9q ECC 1.2257

INJ 2 LAT INJ 2 LOR;

2.30 S8.03

d. S4 45,51

6.74 _8.7t

8.49 T.??

9.19 346.18

8.49 329.14

F.?4 317.63

ORBIT DETERHINATIDN A¢CUIACY

eT 34.9 58 _4.? 88 O.I

CRT .74R1CR| -.ZSD4 C9| -,t4io

L|& 40.3 MIA 14.S 584 _.l

ELI 4_.2 EL2 14.3 ALF 32.$Z

LAUNCH DATE JUM 22 1971 FLIGHT TIME 192.00 AN2|¥AL DATE DEC 51 197t

DISTANCE 435.329

4.82 AZL 90.21HCA 134.77 $MA

3.52 AIR 89.83 TAL 30.38 TAP

75,60 ET6 I76.09 ZAE 1t6.22 ETE

EARTH TO NARS

164.O3 ECC .19456 INC .20t| Vl 29.301

163.15 9CA 148.65 APO 220.48 V2 25.129

167,00 ZAC 89.43 [TC 273.55 LVI -.51

HELIOCENTRIC CONIC

2L 151.09 LAL -.DO LOL 269.99 VL 32.041GAL

RP 218.69 LAP -.13 LOP 44.78 VP 22,239 GAP

RC 1?7.890 GL -I,62 GP -12,$8 ZAL 46.5| ZAP

PLANETOCEHTRIC CONIC

C3 13.576 VHL 3o880 OLA -t7.96 RAL 318.46 RAO 6639.e V[L 11,300 PTH e.GI VHP 3,028 OPA -34.13

LNCM AZNTH LNCH TINE L-i TIHE |NJ LAT INJ LONG INJ RT A6C INJ AZNTH INJ TIME PO C8T TIN

SO.OQ 11 42 31 2588.98 -18.41 ?4.43 171,30 135.31 12 27 14 1883.0

80.00 18 42 58 2622.19 -tt.98 64.08 176.41 129.77 13 20 1 1522.2

?O.OD 13 39 24 229?.49 -7.74 48.99 176,54 123.37 14 37 42 1297.5

RO.O0 lS 30 58 2010,93 -4.43 29,29 16o.59 11g.$8 16 4 29 1010,9

90.00 17 3 2 1?!3.83 -3.12 B.16 101.30 118,12 17 31 36 713,9

100.00 18 13 49 1485.48 -4.d3 330.64 160,38 tt9,SG 18 36 33 463.4

110,00 18 38 $1 1344,31 -?,74 337,91 178,34 123,37 19 81 |3 3d4.3

DIPPEDENT IAL C¢RRECTION6

TDE -.349? TOA -.8?$8 TC3-4.8130 DAU .7601

RDE -.3109 RRA .0718 RC3-1.0040 FAU .24842

POE -.0863 PPA -.3299 PC-15.7139 BOP 5888

BOE .4879 8RA .8?88 BC3 4.3310 P6P 1629

NID-CONR6[ EXECUTION ACCURACY

$GT 3461.? SGR 891.3 983 t001.6

RRT .7?50 9RR *626g 9TF .g163

6_ 35?4.6 923 .1583 913 .g217

SG1 3531,7 802 562.2 THA 11,57

RAP 306.$8 ECC 1.2254

IMJ 2 LAY INJ 2 LONG

1.84 38.41

4.06 48.O5

6.21 29,45

7.92 8.?4

8,80 347.2?

?,92 330.11

6.21 3|e.37

ORDIT DETERNINATION ACCURACY

ST 38.0 69 24,3 66 $.1

COT .?363 CO3 -.2326 C6T -.9439

L3A 40.! M$A 14,4 9SA 4,1

ELI 40.1 EL2 14.3 ALF 31.58
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

lAiJNCq OATE JUN 82 llTl

MrLIO_EHTP/C COtaIC

"L _st.05 LAL _.Oq

Pq _t_.Ol LAB -.It

!c laO.R?5 IL -I,41

PLANETOCEMTRIC CONIC

C3 13.43_ V_L 3.1a@

L_N _ZMvq LNCH TIME

_n.oo It at 3+

6n.o_ _2 4_ 3_

?O.Oq 13 57 3

-0.0_ 15 _T 3_

QO.0Q 16 59 8

tOG.GO _8 10 2 _

110.00 In 5_ 32

PLICNT TI_ 1+4,_n

DISTANCE 4_q.51_

4,74 _L DO,I& _CA |3_._n puA

_OR_WL P_TE JJN _ 1872

E#_TH TO UAnl

1A4.72 _CC ,_q4?O :NC ._813 Vl _O,AOt

V2 RS,OSq

_VI -._

LO_ 2¢+._S vL 3_.P_1 _tL

L04_ 45,88 vP 28,2_ _AP 3.37 t_p 89.+R YAL 2q.87 Tbp 5S$.78 qCt I_P.?_ _o0 _O.AA

PLA -1?.38 mAL 3tt.RR PAD 613_.0 VFL 1_.554 P*H q,60 VMp 3,030 DIA -34,&_ RAn _05.3_ £_C 1.2212

L-I TIME IMJ LAT |uj LOF_ ]NJ aT ASC I_J A_?q i_J TJ_E ro tit T? _ ZuJ 2 LiT ;MJ _ LO_G

25_3.a6 -1_,4_ GA,¢7 _TS,?t tPA.GA 13 _3 5_ _3P.P _.KA 4n.41

2312.08 -_.2q _n.77 I?_.,O 1_3.2_ ?A _5 3" 1_S2.f S.a4 _q.22

1733._2 -3.?F 9._ l_I._ I]_.G_ t? 2_ t 733.5 _._ 3_8.3_

1503.3! -5.03 351._3 _89.8q 12_.4_ t_ 33 3n 503.3 ?._3 331.1_

1358._9 -8._9 334.6_ ITA._O 1_3.25 :g 19 In 3sq.a 5._n 3tO.t4

DI¢FE_ENTIAL CORRECTION_

T_[ -.3384 TRA -,8791TC3-4.n025 BAU ,nlt9

_ -._930 RRA ._?73 RC3-t.oIg3 FAU .24111

FOE .0660 FRA -.218R FC-tS,S3t8 DIP 5871

ROE ._483 BqA ._825 BC3 4.5190 PAP t_8O

MID-COURSE EX_CUTI_ A_CUR#_Y CdDRIT DETENNINATIOH _CCURACv

_T 3573.B _r_ 887.8 SG_ 904.4 AT 3_.q _R 23.2 84 4._

_T .7799 RR= .RI_t _Tr .914! CoY .?:_ CRS ._8 CRY °.0972

8_B 3_88._ 823 .1632 ill3 ,_1_3 LIA 3_.1MtA |_$ 81+ 4._

881 3641.8 S_ 545.3 "H_ 1_.22 ELI 39.1 EL2 _4.2 ALP 30.28

LA_q_ OAt[ JUN _E 1971 PLIGHT TIM_ lgAoO0 ARRIVAL DAT_ J_N • 19?2

_ELIOC_NTR|C CONIC GI8TANC[ 443.704 E_RTH TO _AR8

RL 152.03 LAL -.OO LOL 269.95 VL 32.061GAL 4.67 AZL go. II HCA 13T._3 SUk 1_4.89 ECC .1_487 INC ,|113 vt 29.301

mp _19.43 LAP -.08 LOP 46.g8 VP _.17T GAP 3.24 AZP 89.92 T_ 29.37 TAP 168.A0 mCA 14_.86 APO _20.98 V2 _8.0n8

RC |82.0?| GL -.98 C.P -12.9T ZAL 4K.68 Z_P 7_..91ETS _75.89 ZAE I_3.1S [TE 186.34 7_C 49.05 _TC _?3.a3 LV t .08

,LAN[T_CENTRIC CC_NIC

C3 13.307 VHL 3.848

L_CH AZMTH LNCH TIME

_0.00 11 al 21

_0.00 12 40 13

TO.DO t3 54 40

RO.O0 IS _4 6

90.00 16 55 8

100.00 tO 6 58

llO.00 18 54

OLA -16.79 RAL 31g.38 DAD 6839.7 V£L 11.549_TH 8.59 VHn 3.040 DmA -34.6K RAn 305.09 ECC t.ltO0

L-I TIME INJ LAT INJ LON_ I_J RT 4_C INJ AZ_T_ INJ TIME PO CFT TIM _MJ E L+ ? INJ I LONG

2702.85 "37.38 73.3_ 171.99 135.02 12 _6 _4 _?02.? .85 $9.23

254_.10 -13.00 G3.29 176.02 1_8.49 13 22 39 |5_6._ 3.DO 47.|9

2327.26 -8.85 SO.F8 ITg.O? 123.12 14 33 27 1327.3 3.09 31,0_

204?.31 -5o63 31.29 181.03 !19.37 IS 58 14 1047.3 8.72 tO.??

1753._8 -4.40 10.3_ 181.72 117_gK 17 24 22 "53.? ?.38 348.83

l_2t.?g -5.65 352.66 181.03 :19.37 18 32 ZO 521._ 6.72 338.14

1374.06 -8.85 339.50 179._7 1_3.12 l_ 17 0 3_4.1 5.09 319._4

DIPFER£NT I &L CCRREC?ION$

TOE -._281TmA -.8852 TC3-4.6023 BAU .8387

ROE -._8nt RRA ._789 RC3-_.0_63 F_U .238_7

F_ .1340 PRA -.1855 FC-15.5014 BRP 6093

B_E ,d340 88_ .888+ BC5 4.7197 F_P |689

UlO-COUR$[ EXECUTIC_ _CCUR_CY O_B|T Dr_KRMINATte"N ACCURACv

8GT 589_,5 8GP 8_3.? SO5 977.8 8T 3_.1 _R P_.n _ 5.4

eFT .74_0 RqF ,8_0 _TF ._153 CRT ._q_? CR_ ._8_ ¢ST .t3qS

SGq 380_,_ R_3 .|_78 _13 .92_3 L_A 38.3 _8" 14.5 884 _.3

5G1 57_2.? 882 539._ ?HA _|.03 [L_ 38.3 £L2 1_.2 ALP 2_,23

LAUNCH RATE JUN 22 IR?t _LIQHT TIRE 198.00 #_RIVAL DAT_ JAM S t_72

HAZLIOCENTRIC CONIC

RL 152.05 LAL -.QO

RP 219.80 LAP -.04

RC 185.475 IL ".53

PLANETOC£NTqIC CCNIC

C5 13.179 VHL 3.830

LNCH AZMTH LNCN TIME

SO.DO 11 40 40

80.00 12 58 43

70.00 13 52 +

80.00 15 20 32

_0.00 18 51 2

100.00 I+ } Z3

110.00 18 51 35

DIFFERENTIAL _(3qR[CTION+

TO[ -.3158 TO4 -,+904 TC3-4.A08O |AU .8870

ROE "._?tt RR4 .O+O+ mC3o1.073| FAU .23518

rOE .2037 rlA -.RIO? F¢-19.44T5 B+P 6310

88[ ,411? 8RA ,88410C3 d,8208 FRP 185?

DISTkNC_ _47.88? EA+TH TO MARS

LOt. 289.95 VL 32.0?2 GAL 4.60 A_L 9_.08 MCA 138,15 SH4 185.07 [CC .19506 IMC .0593 Vl 2_.301

LO_ 48.10 VP 22,|d8 GAP 3.10 AZ _ 89.96 TAL 28,86 TAP |6T,OI PCA 14P._? A_O P2:,t¢ V2 _5.OO?

G_ -13.19 ZAL 47.29 ZAP 71.83 [T8 174,88 /AE 111.86 ETE 188.02 /AC 84,84 ETC 273.3+ LV_ .34

DLA -38.18 RAL 319.05 RAD 8639.8 VEL 11.543 PTH

L-I TIqE INJ LAY INJ LONG ;NJ RT A8C I_J AZ_T_

2713.30 -17.87 75.85 172.36 134.86

2558.95 -13,54 45.94 176.35 128,33

2343.05 -9.44 51.43 179.35 122.98

2068.44 *6.29 3_.35 181.22 !18.25

I?T4.4? -5.0_ 1|.55 181.94 _lT._6

1540.91 -6.29 353.72 181.27 119.25

158_.g0 -9.a4 340.35 179.35 122.o8

6.59 VH °

_IO-COUR$E EXECUTION ACCU_tCY

SGT 3013.+ 8r, q 889._ 3G3 9+9.8

R_T ,YS_? R_v .84_? eTr ._,88

SSB 3|18.6 R_3 ,t73_ P13 ,9_I!

8G1 3882.t s_ |33.1THA IO.8_

LAUNCM DATE JUN 2R 1871 rLI;_T Ti_ EO0.O0

M[LIO¢EMTRIC CONIC

_k 152.G8 LAL -.00 LOL 288,8| VL

RP _20.18 LAP ".OO LOP 49.22 VP

RC t_8.08_ m. -.05 1_ -_3._ Z_k

_LANEVOC[NT}iC CONIC

C3 13.051 VML 3.813

LNCM A2MTH LNCM TIME

S_.O_ 11 39 5_

nO.O0 tR 37 q

_0.00 13 48 30

80.00 IS 16 50

90,00 18 48 5q

300,00 17 59 42

_tO.OO 18 48 38

DIVV_R[NTIAL CCRRECTIO_

TOE -.301E TRA -.8913 TC3-5.0029 BAU .8g_1

ROE ".2599 RR4 .0825 RC3"t,tOt5 FAU .23782

PD_ ._T_8 FPA -.0582 F¢-15.3T86 88P _543

SD_ .397_ 8NA .899_ 9C3 5.t_27 PIP _843

DI8TANC[ 452.0R?

_2.081 6AL 4,S2 tZL 90.01NCA 138.27 8MA

22,118 GAP _,91 AZ m 8_,00 TA_ 2a,34 Tt_

4?.it Z4 m _13.3o [T3 174.#+ ZA_ IIO,IR [T_

3,051DmA -34,92 RAP $04.91ECC 1,2188

l_J TIME PO C8T TIM INJ 2 LAT ;NJ 2 LONG

i_ 25 54 1715.3 .5_ 58.8?

13 21 2_ 1558,9 2.44 47.81

14 31 12 1343.1 4.49 31.85

IS 54 55 I886.4 8.08 11.84

I? 20 37 7?4.5 6.Y! 350.71

18 29 4 _4o.g 8.88 333.tt

19 14 45 58_.9 4.4_ 528,?7

O_IT D[TEqMI_AT[ON A¢CUIACY

5T 33,_ 3+ Zt,4 8+ 8,2

eft ,++50 C#l ,qm4u (IT ,I]01

L54 37._ RSA 14,5 8_A 4,d

ELI 3?.4 KLt _4.2 ALP 2+,19

_RiVAL DtY[ JAN I tS?t

EAIT_ ?o MAR_

lit,24 ECC ,_S_ • I_C .O00q Vl 21,501

187.41 R¢4 _49._? +PO 221.41 V2 24.8n8

IA_,?I Z_C #_.88 [TC _5,33 LU_ .It

OLA -15.53 RAL 320,32 RAO 0639,S V[L 11.13! e?H 8.50 VNP

L-| TIME INJ LAT [NJ LONG INJ 8T A3¢ INJ ATMTN INJ

_T_4,53 -18,4t ?I,38 _?_.74 _34o88 _ RS 1_

_572,43 -14,11 6q,f2 _?_,19 1_,15 _3 18 5_

2359,80 -10,05 52.3_ l?g.$s 122.R! _4 28 FO

2084,21 -$.95 33._5 IRt.53 1_0._ 15 51 _

ITR_,82 -5.74 I_,T_ I82.19 1_?.74 17 18 _5

15_0,'4 "$.95 354,88 1ql.53 YI_.I! IR _ _

_408._1 "10.03 341,E_ _TN.65 t22.81 19 t_ 2_

MIO-CCUR_E EXECUT|ON ACCURACY

8GT 3933.2 8r_ 908.8 883 gSl.0

PRT .8062 R_F .858_ RTF .81?0

$G5 4038,3 R23 .ITB5 _13 ,g2t?

SO1 4001.? SO2 52T,2 THA IO,?_

3,063 DPA o35,1P I+P 304,76 [CC 1,11d9

TIME nO CAT Ti_ INJ 2 LAv IMJ 2 L¢_ ll&

17_4,_ -,24 +Q.14

_72._ 1._5 An._

_358.6 3,PI 32.?2

1088,3 5,_2 t_._4

vmS,R 1.03 351,42

5"0. _ 5,4_ 314.5q

a04.4 _,Sq 321,14

ORBIT D[TERMINATI_ ACCU8_CY

AT 35,0 SR 20.? 88 T.2

CRT ,6129 CP& .?558 ClY .4572

LI_ 36.5 MS4 _4. _ t_A 4.5

ELI 3_,3 [L_ _.t ALF 2?.02

EI01



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUmCm DATE JUH 2D 197|

NELIO(.ENTIIC CCNIC

RL |52,05 LAL -180

RP 2EQ,5I LAP ,08

RC 180.?11 GL ,45

PLANETOCENTRIC CONIC

C3 12.939 ¥NL 3.S9T

LNCH AZNTH LNCH TIME

SO.O0 11 39 4

60.00 12 33 23

70.00 13 46 44

80.00 15 13 O

90.00 16 42 29

tO0.O0 1? 35 52

110.00 18 46 10

PLIGHT TIH( IO8,DO ARIIVAL DATE JAM 10 |978

DISTANCE 4|l.244 EARTH TO NAil

LOL 859,05 YL 32,093 GAL 4,45 AZL 89.98 mCA 14D,38 8HA |13,43 ECC .|t982 1me ,0474 Vl 89.301

LOP 50.34 VP 82.085 GAP 8.83 AZP 90.04 TAL 8?.88 TAP 1$8.80 RCA 148.17 APO 221.88 VZ 04.981

GP -13.6? ZAL 4|,SS ZAP m,18 IT8 174.03 ZAE 108,?$ IT[ 189.41ZAC 88,39 ETC 873,$0 L¥I .J9

DLA -14.86 RAL 380,?9 RAO 8830.5 VEL 11.533 PTH 6,98 VHP 3.07? DPA -33,45 RAP 104,66 ECC t,Dit9

L-I TIME INJ LAT 1NJ LONG INJ RT ASC lmJ AZNTH ImJ TImE PO CST Tim INJ 8 LAT INJ D LONG

2738,3? -18.98 78.93 173.13 134.49 18 84 40 1730,4 -.84 40,44

8508.58 -14.71 07.35 177.04 t27.96 13 18 30 1581.8 1.22 49.13

2376.83 -10.69 53.25 179.96 122.63 14 26 21 1379.8 3.20 33.82

2108.83 -?.93 34.60 181.80 118.95 15 48 T 1106.8 4.T3 14.07

1818.13 -8.44 14.02 182.45 117.60 17 12 47 818.1 5.33 353.17

1581.30 -7.83 355.97 181.80 118.95 18 22 15 581.3 4.73 335.44

1423.65 -10.89 342.17 179.96 122.63 19 g 54 423.7 3.20 322.54

DIFFERENT IAL CCRRECTZON8

TD( -.2848 TRA -.SOOt TC3-5.2071 BAU .9215

ROE -.2473 RRA .0842 RC3-I.1308 FAU .22863

FDE .3428 FRA -.0073 FC-15.3008 BSP 8794

ERE .3772 BRA .9040 BC3 5.3285 FSP 1625

MID-COURSE

SOT 4054.2

RRT .8145

SOB 4158.1

SOt 4123.2

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 914.4 SG3 952.1 ST 32.3 88 19.8 88 8.5

RRF .8670 RTF .9176 CRT ,6361 CR6 .8181 CST .5073

823 .1843 813 ,9222 L$A 35.6 NSA 14.8 8SA 4,8

8G2 581.8 THA 10.58 ELi 35._ EL2 14.D ALF 25.76

LAUNCH DATE JUN 22 1971 PLIGHT TIME 204.00 ARRIVAL OAT( JAN 12 197|

HELIOCENTRIC CONIC

NL 152.05 LAL -.00

RP 220.93 LAP .07

RC 193.341GL .98

PLANETOCENTRIC CON|C

C3 12.822 VHL 3.581

LNCH AZ,TH LNCM TIME

50.00 11 38 7

60.00 12 33 33

70.00 13 43 50

80.00 15 g 2

90.00 16 38 1

tOO.OO t7 51 53

l_O.OO 18 43 16

DISTANCE 460.417 EARTH TO MARS

LOL 289.95 VL 32.105 GAL 4,37 AZL 89.89 HCA 141.50 8MA 185.82 ECC .I9578 INC .1086 Vt 29.301

LOP 51.45 VP 22.055 GAP 2.70 AZP 90.og TAL 27.29 TAP 168.79 RCA 149.28 APO 221.96 V2 24.884

GP -13.92 ZAL 49.20 ZAP 68.08 ITS 173.59 ZAE 107.38 ETE 185.11 ZAC 88.15 ETC 273.27 LVI 1.17

DLA -14.15 RAL 321.26 RAD 8839.3 VEL !1.528 PTH 8.$7 VHP 3.091 DPA -35.72 RAP 304.59 ECC !.2110

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH ]NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2748.88 -19.57 77.53 175.54 134.28 12 23 58 1748.9 -1.47 61.19

2601.46 -15.33 68.11 177.41 127.74 13 16 SS 1601.5 .57 49.84

2394.85 -11.35 54.23 180.28 122.43 14 23 45 1394.8 2.52 34.56

2128.18 -8.33 35.80 182.09 118.78 15 44 30 1128.2 4.01 15.25

1841.11 -7.16 15.32 182.72 117.43 17 8 42 841.1 4.69 354.47

1602.66 -8.33 357.17 182.09 118.78 18 18 36 602.7 4.01 338.62

1441.67 -11.55 343.15 180.28 122.43 19 7 18 441.T 2.52 323.46

DIFFERENTIAL CO_RECTIONS

TD( -.2653 TRA -.9038 TC3-5.4089 BAU .9483

ROE -.2343 IRA .0860 RC3"1.1605 FAU ,22511

_DE .4130 FRA .044| FC-13.1996 BSP 69?9

60( .3539 IRA .90_ BC3 5.5320 FSP 1608

LAUNCH 047£ JUN 22 197|

HID-COURSE

SGT 4172,4

RRT ,8225

SOB 4275,3

8G1 4242,0

EXECUTION ACCURACY OPBIT DETERMINATION ACCURACY

3GR 922.7 303 942.3 ST 31.4 SR 18.9 33 9.9

RRF .8753 RTF .918! CRT .8025 CN8 .8569 CST .5460

R23 .1908 R13 .922I LSA 34.5 NSA )5.1 SSA 4.6

SO2 516.1 THA 10.47 ELI 33.9 EL2 14.0 ALF 24.36

FLIGMT TIME 208.OD ARRIVAL DATE JAN 14 |97,

HELIOCENTRIC CONIC DISTANCE 484,$88 EARTH TO MARS

RL t52.05 LAL ".00

RP 221.31 LAP .10

RC 195.978 GL 1.54

PLANETOCENTRIC CONIC

C3 12.712 VHL 3.565

LNCH AZNTH LNCH TINE

50.00 !1 37 4

60,00 12 31 55

70.00 13 40 47

80.00 15 4 53

90.00 IS 33 22

100.00 17 47 45

110.00 18 40 13

OI FFEREHT IAL CONNECTION8

TOE -.2434 TRA -.80?3 TC3-5.4129 |AU ,9792

ROE -.8208 RMA .097| RC3-1.1911 F4U .22149

FOE .4884 FRA .0945 FC-15.0839 98P 7185

ROE .3286 IRA .9119 2C5 5,?3?8 FSP 1599

LOL 299.93 VL 32.116 GAL 4.30 AZL 89.83 HCA 142.61 8HA 185.81ECC .|9605 INC .1703 ¥1 29.301

LOP 52.58 VP 22.025 GAP 2.57 AZP 90.14 TAL 26.75 TAP 169.36 RCA 149.38 APO 222,24 V2 24.842

GP -14.19 2AL 49.89 ZAP 66.90 ITS 173.13 ZA( 105.99 ETE 184.81ZAC 87.89 ETC 2?3.25 LVi 1.44

OLA -13.42 RAL 321.72 MAD 6659.4 VEL 11.525 PTH 6.57 VNP 5.107 DPA -36.00 RAP 304.57 ECC 1.20g2

L-I Time 1NJ LAT |NJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2762.09 -20.20 78,16 173.96 134.04 12 23 8 1762.1 -2.13 6t,?l

2617.10 "15.90 68.92 177.79 127.50 13 15 12 1617.1 -.12 50.59

2413.69 -12.03 55.26 100.t2 122.21 14 21 0 1413.? 1.80 35.55

2150.40 -9,05 37.05 182.40 118.57 15 40 44 1150.4 5.27 16.48

1864.94 -7.91 16.67 185.01 117.24 17 4 27 864.9 3.84 355.40

1624.87 -9.05 558.42 182.40 118.57 18 14 50 624.9 3.27 357.85

1460.51 -12.03 344.18 180.82 122.21 I9 4 55 460.5 1.80 324.47

MZD-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

lOT 4291.8 5DR 951.9 303 931.8 IT 50.4 SR 17.9 85 11.4

NIT ,$505 RRF ,8855 RTF ,_.85 CRT .5611CMS .gRoG C|l 09600

SOB 4391.8 R23 .1974 815 ,8228 LSA 33.4 NIA 15.4 I|A 4,7

801 4561,8 SO2 $11,0 THA 10.36 ELl 52,4 EL2 l].R ALF 22.70

LAUNCH DATE JUN 92 tS?l FLIGHT TIME 208.00 ARRIVAL DATE JAN IS 19Y2

HELIOCENTRIC CONIC

ML 152.05 LAL ".OO L_ 288.96 VL

8P 221.69 LAP .14 LOP 63,66 VP

RC 198o621 6L 2.13 GP -14,47 ZAL

PLANETOCENTIIC CONIC

C3 12.i01 VNL 3.581DLA -18.13 IAL 328.16 lAD i839.4 V[L

LNCN AZNTH LNCN TIME L'I Time INJ LAT INJ LONG INJ

50.00 11 35 54 0776.04 "20.86

30.00 12 26 28 2633,5F -10.68

70.00 15 37 33 0433.42 -12,75

20.00 15 0 35 2173,53 -9,8!

90.00 14 £8 35 1869.70 -8,68

100.00 17 43 27 1640.00 -9.91

110.00 19 31 59 1400.23 "12,?3

OIFFEREmT IAL CORRECTION8

TOE ".918? TRA -.9198TC3"S.9157 |AU 1.00|?

ROE -.2016 IRA ,0891 R¢3-|,2228 FAU ,81?T4

rOE .$621 FRA .1424 FC-14.9505 66P 7413

BD[ .3010 9RA .8152 BC3 S.9428 FSP 1570

OIITANCE 468,?52 EARTH TO NARD

32.188 GAL 4.28 AZL 89.76 NCA 143.71 8NA 188.00 8CO .19656 INC .2550 Vl 99.501

91,985 GAP 2,44 AZP 80,19 TAL 89,22 TAP 169,93 tCA 149.48 APO 222,55 V2 24,801

S0,37 ZAP 65,82 [T8 1?2,67 ZA[ 104.65 ETE 114o52 ZAC 87.6| 2TC 275,24 LVI 1,72

11,519 PTN 9.57 VNP 3,123 DPA -39.2B IAP 304.59 [CC 1,2071

RT A$C INJ AZNTN INJ TIN( PO CIT TIN |NJ 2 LAT INJ 2 LONG

TD,83 174.40 133,?9 12 22 10 1776.0 -2.83 69,50

99.?6 179.19 127.24 13 13 22 1853.6 -.84 51.37

$6.34 180.98 121.go 14 18 ? 1433.4 1.04 36.58

38,35 182.72 118.54 !S 36 48 tITS,S 2.49 IT.T5

18.08 IR3,32 217,02 17 0 3 868.7 3,04 157,19

339,72 182.72 118.54 18 10 55 i48.0 2,49 359.19

349.86 180.98 121,g6 19 I 40 480.E 1.04 328.50

mID-COURSE EXECUTION ACCUIACY _q617 DET(RN|NATION ACCURACY

$GT 4410,3 8DR 942,D 303 920,9 8T 29.$ 38 16.9 |l 15.0

RRT ,83?9 RRF ,8015 RTF ,9185 CRT ,5094 CR6 .6980 CST *$$26

8GB 4509.8 823 ,2045 RI5 ,9229 LIA 38.2 NIA 1_.0 SIA 4.7

801 4481.3 SG2 506.1 THA 10.28 ELI 30.9 EL2 13.6 ALF 20.64

2102



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 22 1871 FLIGHT TIM_ 210.00 ARRIVAL DATE JAN 18 19?2

NELIO¢ENTR1C CONIC

RL 132.03 LAL -.00

RP 222.07 LAP o17

RC 201.270 GL 2.75

PLANETOCENTR|C CONIC

C3 12.510 VHL 3.537

LNCH AZMTH LNCN TIME

5O.OO II 34 38

60.00 12 27 12

?D.OO 13 34 g

8O.OO 14 56 4

90.00 16 23 32

100.00 17 38 56

llD.OO 18 33 35

DIITARCE 472.913 EARTH TO MARl

LOL 288.85 VL 32.140 GAL 4.14 AZL 89.?0 HCA I44,81 IMA 118.20 ECC .lg61T INC .3031 Vl 28.181

LOP 34.78 VP 21.985 GAP 2.31 AZP 90.25 TAL 25.S$ tAP t70.49 RCA 149.58 APO 222.82 Y2 24.732

GP -14.TS ZAL 51.27 ZAP 64.7? ETS 172.19 ZAE 103.34 ETE 184.23 ZAC 87,32 ETC 273.23 LV! 2.01

DLA -11.84 RAL 322.66 RAD 6839.3 VEL 11.515 PTH 8.56 VHP 3.140 DPA -36.58 RAP 304.64 ECC 1.2051

L-[ TIME INJ LAT [NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2790.81 -21.35 79.35 1T4.86 133.50 12 21 ? 1790.8 -3.57 12,91

2650.91 -17.37 ?0.69 ]76.61 126.96 13 11 23 1650.9 -1.61 52.20

2454.10 -13.49 57.48 181.35 121.68 14 15 3 1454.1 .25 37.66

2/97.65 -10.58 39.72 183.06 118.08 15 32 42 1197.6 1.67 19.07

1g15.49 -9.47 19.58 183.63 116.77 16 55 28 915.4 2.21 358.63

1672.12 "10.58 1.09 183.06 118.08 18 6 48 672.1 1.67 340.44

1SOD,g1 -13.49 346.40 181.35 121.68 18 58 36 500.9 .25 326.37
D|FFENENTIAL CORRECTIONS

TOE -.1906 TRA -.9123 TC3-6.0169 BAU 1.0280

ROE -.1924 RRA .0917 RC3-1.2330 FAU .21331

FOE .6384 FRA .1929 FC-14.7963 BSP 7633

BDE .2709 6RA .9174 BC3 6.1464 FSP |351

NID-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 4527.1 8GR 953.1 SG3 g09.2 ST 28.2 SR 15,8 SS 14.7

RRT .8450 RRF .8993 RTF .9184 CRT .4440 CRI .9027 CST .5282

SGB 4626.3 R23 ,2124 213 .g227 LSA 31.0 MSA 16.7 9SA 4.6

$G1 4599.0 SG2 501.T THA 10.21 ELI 29.3 EL2 13.S ALF 18.02

LAUNCH DATE JUN 22 1971 FLIGHT TIME 212.00 ARRIVAL DATE JAN 20 1972

HELIOCENTRIC CONIC DISTANCE 477.970 EARTH TO NARS

RL 152.05 LAL -.DO LOL 269.95 VL 32.152 GAL 4.06 AZL 89.63 HCA 145.91 8MA 188.40 ECC .19701 ]NC .3746 Vl 29.301

NP 222.46 LAP .21 LOP 55.86 VP 21.g38 GAP 2.18 AZP 90.31 TAL 25.13 TAP 171.04 RCA 149.68 APO 223.12 V2 24.717

RC 203.922 GL 5.41 GP -15.08 ZAL 52.90 ZAP 63.77 ETS 171.69 ZA£ 102.05 ETE 183.94 ZAC 87.00 ETC 273.23 LVi 2.30

PLANETOCENTRIC CONIC

C3 12.419 VHL 5.524 DLA -10.99 RAL 323.12 RAD 6639.S VEL 11,511 PTH 6,56 VNP 3.159 DPA -36.88 RAP 30A.74 ECC 1.2044

LNCH AZNTH LNCH TINS L-I TIME |NJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

SO.OO 11 33 9 2806.43 -22.28 80.32 175.33 133.19 12 19 35 1806.4 -4.36 63.57

GO.DO 12 24 43 2669.20 "18.12 T1.66 179.04 126.64 13 9 14 1669.2 -2.41 53.08

TO.DO 15 30 32 2475.80 -14.26 50.69 |S|.75 |21.37 14 11 48 1475.6 -.58 38.79

DO.DO 14 51 21 2222.85 -11.39 41.16 183.42 !17.79 15 28 23 1222.8 .82 20.46

90.00 16 18 18 1942.29 -1U.29 21.11 Iss.g9 |16.49 |6 30 4! 942.3 1.35 .13

/00.00 17 34 12 1697.32 -11,39 2.53 183,42 117.79 18 2 30 697,3 .82 341.83

110.00 18 29 58 1522.62 -14.26 347.61 181.75 121.37 18 55 21 522.6 -.58 327.71

DIFFERENTIAL CORRECTIONS N|D-COIJRS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD( -.1599 TRA -.9154 TC3-6.2174 BAU 1.0542 8ST 4644.1SGR 965.6 SG3 897.I IT 27.0 SR 14.7 SS 16.9

roe -,1775 RRA .0934 RC3-1.2887 FAU .20986 RRT .9520 RRF .9069 RTF .9183 CRT .3627 CRS .9039 CST .4830

FDE .7131FRA .2379 FC-14.6299 OSP 7851 SGB 4743.5 223 .2202 R13 .9227 LSA 29.8 NSA 17.6 ISA 4.5

BDE .2389 8RA .9201BC3 6.3496 FSP 1528 SGI 47t7.3 $62 497.6 THA 10.16 ELI 27.7 EL2 13.3 ALF 14.12

LAUNCH DATE JUN 22 197| FLIGHT TIME 214.00 ARRIVAL OATS JAN 22 IITR

HELIOCENTRIC CONIC DISTANCE 481.223 EARTH TO MARS

RL 152.05 LAL -.DO LOL 269,98 VL 52,164 GAL 3.98 AZL 89,53 HCA 147,00 SNA 186,60 ECC ,19737 INC ,4493 VI 29.301

RP 222.84 LAP .25 LOP 56.95 VP 21,906 GAP 2.03 AZP 90.36 TAL 24,58 TAP 1?|,39 RCA 149.77 APO 223.43 V2 24.673

NC 206.576 GL 4.12 GP -15.41ZAL 52.74 2AP 62.80 [TS 171.17 ZA[ 100,79 ETE 183.85 ZAC 86.67 ETC 273.24 LV[ 2.SO

PLANETOCENTRIC CONIC

C3 12.334 VHL 3.512 DLA -10.10 RAL 323.57 RAD 6639.2 VEL 11.507 PTH 8.55 VHP 3.178 DPA -37.20 RAP 304.88 ECC 1.2030

LNCH AZMTH LNCH TIN( L-I TIN( INJ LAT INJ LONG IHJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

SO.DO !1 31 33 2822.99 -23.05 81.14 175.82 132.83 12 18 36 1823.0 -5.19 S4.27

80.00 12 22 7 2908.51 -18.90 72,70 179.49 126,28 13 6 35 1688.5 -3.26 54.00

70.00 13 26 42 2498.61 -15.06 59.97 182.16 121.02 14 8 21 1498.6 -!.45 39.98

DO.D0 14 46 22 2249.21 -12.22 42.68 183.80 117.46 15 23 51 1249.2 -.08 21,90

90.90 16 12 49 1970.31 -11.14 22.73 184.36 116.16 16 43 39 970.3 .45 I.sg

IOD.OD 17 29 14 |723.68 -12.22 4.04 IS3.80 117.46 17 57 58 723.7 -.08 343.27

|10.00 14 26 I 1543.43 -IS.01 348.$9 |82.16 121.02 18 51 54 545.4 -1.45 328.90

D|FFERENTIAL CC_qRECTIONI MID-COURSE

TDE -.1258 TEA -.9183 TC3-E.41B8 BAU 1.0807 3GT 4762.9

ROE -,1620 RRA .0982 RC3"1.3241 FAU-.2OSSg RflT .8589

FOE .7893 FRA .2811 FC-14.4SIS 8SP 8062 $68 4162.6

SOS .2051 SEA .9232 8C3 1.3340 FSP 1505 SGt 4837.4

EXECUTION ACCURACY DRIFT DETERMINATION ACCURACY

$GR 979.7 363 883.0 ST 25.9 SR 13,5 SS 18.3

RRF ,9143 RTF ._,82 CRT .2602 CRM ,9U58 CA| .4159

R23 .2286 213 .9225 LSA 28.6 M3A 18.8 SSA 4.4

SG2 494.1 THA 10.12 ELI 26.2 EL2 12.g ALF 10.19

LAUNCH OATS JUN 22 1971 FLIGHT TIME 218.00

HELIOCENTRIC CONIC DISTANCE 465.372

RL 152.03 LAL -.00 LOL 289,93 VL 32.176 GAL 3.90 AZL 89,47 MCA 148.09 SMA

RP 223.23 LAP .28 LOP 58,04 VP 21.8T7 GAP 1.93 AmP g0.45 TAL 24.04 TAP

RC 209.238 GL 4,83 GF -13.77 ZAL 33.50 ZAP 81.88 ST3 170,84 ZAE g9.56 ETE

PLANETOCENTRIC CONIC

C3 12.25T VML 3.501

LNCH AZNTH LNEH TIME L'I TIME ]NJ LAT

30.00 11 29 48 2840.55 "23,86

60.00 18 19 15 2708,91 -19.71

70.00 13 22 37 2528.63 -Is.go

SO.DO 14 41 8 2276.85 -13.08

90.00 16 7 3 1999.62 -12.01

IO0.OO 17 24 O 1751.32 -13,08

110.00 12 22 3 1569.45 -15.90

DIFFERENTIAL CORRECTION8

TOE -.0870 TRA -.919g TC3-6.6137 BAU 1.1064

ROE ".1436 RRA .0972 RC3-1,3S9R FAU .20170

FOE .8684 FRA .3254 FC-14.2464 BSP 8286

BDE .1696 BRA .9250 BC3 6.7520 FSP 1483

ARRIVAL DATE JAN 24 1972

EARTH TO MARl

168.81 ECC .19774 |NC .5296 Vl 29.301

172.13 RCA 149.87 APO 223.75 V2 24.133

163.31 ZAC 86,3! ETC 273.21 LYI 2.98

DLA -9.1i RAL 324.01 RAD 6639.2 V£L 11.504 PTH 6.55 VHP 3.108 DPA -37,53 RAP 305.05 ECC 1.8017

|NJ LONG |NJ RT AlC INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

82.02 176.33 132.47 12 17 8 1840.6 -6.07 65.01

?3.80 179.97 125.89 13 4 24 ITDS.g -4.11 54.91

81.32 IS2.59 120.63 14 4 40 1522.6 -2,36 41.23

44.28 184.20 117.03 15 1g 5 1276.6 -1.01 23.42

24.44 184,74 115.80 16 49 23 g99,6 -,50 3.33

3,64 184.20 117.08 17 $3 11 751.3 -1.01 344.79

330,24 182.59 120.63 18 43 13 369.4 -2.36 330.13

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

$GT 43?7,5 SGR 894.7 SG3 871,8 8T 24.g 82 12.2 $8 20.2

RRT .8352 RRF .9213 RTF ,g178 CRT .12gl CR$ .9008 CST .3220

$GB 4977.9 R23 ,2373 R13 .g221 LRA 27.3 NIA 20.4 SSA 4.2

SGI 4953.6 862 4gl.0 THA 10.11 ELI 25.0 EL2 12.1 ALF 4.74
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

L
LAUkCN OATE JUk El tl?l

H[L|G¢EMTRIC C_41C

RL |51.05 LAL ",00

RP 223.$2 LAP .)I

_ 211,89S GL 8,68

,;LANETOCENTRIC CONIC

¢3 12.188 VHL 3.491

L_CH AZNTH LNCH TIME

50.00 II 27 47

SD,O0 12 16 tO

70.00 13 18 11

80.00 14 35 35

90.00 16 O 59

I00.0D 17 18 27

_10.00 18 17 42

FLIGHT TIME Ill.DO ARR|¥AL DATE JAN IS tl?8

DISTAMC[ 401.817 EARTH TO NAIl

LOL tit.iS VL it.riO GAL 3.82 AZL 09.39 HCA t4t.t8 INk tiYiOt ECC .till) INC ,It|1 Vt El.lOl

LOP 59,13 VP |1,840 GAP i.8O AZP SO.S) TAL E),41 TAP tTl,16 RCA t49,86 APO t24oOT Vl 24,$t8

GP -16.15 ZAL $4.28 ZAP 10.iS iTS t?D.OI ?AS 18,31 iT[ 188°D? ZA¢ 8S,02 [YC 278.18 LVl 8,24

DLA -8.17 RAL 324.48 RAD USI.2 VEL tl,80| PTH 6.|8 VHP 3.|CO DPA "$T.!8 RAP 308,27 ECC t.IOOS

L-i TIN[ INJ LAT INJ LONG tNJ RT ASC ZNJ AZNTH [NJ TIME PO C$T TIN INJ Z LAT IMJ 2 LONG

2889,20 -24,71 82,!8 17t.86 132.04 12 15 26 1851,2 "?,DO 15.80

2730.52 -20,57 74,gg 180,45 125,45 13 ! 40 1730,1 05.10 16.02

2147,95 -16,78 62,77 , 183.05 120,20 14 D 43 1848,0 °3.33 42,98

2305.88 -13,97 45.9? 184,62 116.66 IS 14 1 1305,9 -2.00 25.01

2030,35 -12°91 26.24 t85.15 115.38 16 34 49 1030.3 "1.49 5.04

1780.35 -13,97 7.34 184.92 |18.86 17 48 7 780,3 -2.09 346.38

1594.?? -16.78 351,69 183.05 120.20 19 44 17 594.8 -).35 331,45

OIFFEREHT 1AL C_RR[CTIONS

TOE -.0454 TRA -.9229 TC3-6.8094 BAU t,1327

ROE -,1285 RRA .0989 RC3-1.3978 FAU *|9758

FOE .946! FRA .3645 FC-t4.0320 BSP 8494

ODE .1363 BRA ,9282 BC3 6,9514 FSP 1458

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 4995.3 SiR |Otl.g $83 819.7 ST 24.3 SR 10.9 81 22.1

RRT .8711 RRF .9281 RTF .9174 CRT -.025) CRS .8917 CST .2029

SGB 5096.7 R23 ,2465 R13 .9217 LSA 26.2 MSA 22,3 88A 3.9

SGI 5073.3 802 488.6 THA 10.11 ELI 24.) EL2 10.9 ALF 179.19

LAUNCH DATE JUN 22 1971 FLIGHT TIME 220.00 ARRIVAL DATE JAM 28 1172

HELIOCENTRIC ¢CNIC

RL 152,05 LAL -*00

RP 224,01 LAP .35

RC214.558 C_ 6.50

PLAN(TOC(NTRIC CONIC

C3 12.129 VHL 3.485

LNCH AZHTH LNCH TIME

50.09 11 25 35

60.00 12 12 48

70.00 13 13 36

80,D0 14 29 42

90.00 15 54 54

100.00 17 12 34

110.00 18 13 2

D[STANCE 493,857 EARTH TO MARS

LOL 269.95 VL )2.200 GAL ).74 AZL 89.30 HCA 150.28 8NA 187,23 ECC .19814 INC ,7032 Vl 29.301

LOP 60,21 VP 21,819 GAP 1.68 AZP 90.61 TAL 22.93 TAP 173.19 RCA 150.06 APO 224.40 V2 24.150

GP -18,55 ZAL 53,08 ZAP 60.15 iTS 169.50 ZAE 97.19 ET£ 182,78 ZAC 95.51 [TC 273.31 LV! 3.58

DLA -7.13 RAL 324,87 RAD 6639,t VEL 11.498 PTH 6.55 VHP 3.242 DPA -38.25

L-l T|H£ INJ LAT tNJ LONG INJ RT AS¢ INJ AZMTH INJ TIME PO EST TIM

28?9.04 -25.61 84.01 177.42 131.57 12 13 34 1879.0

2783.43 -21,47 76.26 180.99 124,96 12 58 42 1753.4

2574.70 -t7,68 64.3t 183,53 119,71 13 56 30 1574.7

23)6,43 -14.90 47.76 185,07 liE,t8 15 8 39 1336.4

2062.64 -13.85 28.15 185.59 114.91 18 28 58 1062.6

IS10.90 -14.90 9.13 185.07 116.18 IT 42 45 810.9

1821.52 -17,68 353.23 183.53 119.71 18 40 3 621.5

RAP 305.53 iCE 1.1996

INJ 2 LAT lNJ 2 LONG

"7.99 66,64

-6.11 57,12

-4.35 43,95

-3,03 26.69

-2.53 S,84

"3.03 349,05

-4.35 332,88

DIFFERENT IAL CCRRECTION3

TOE .0013 TRA -.9254 TC3-6.9985 BAU 1.1585

ROE ",fI06 RRA .1006 RC3-1.4368 FAU .I9350

FOE 1.0247 FRA ,4012 FC-13.7970 DiP 8711

SO[ *1106 iRA .9309 BC3 7.1448 FtP 1433

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5110.6 $GR t030.8 303 844.9 ST 24.1 3R 9.8 iS 24,1

RRT ,8775 RRF ,934T RTF .9170 CRT -,2082 CRS ,8757 CST ,0553

SGB 5213.5 R23 ,2557 813 ,9214 LSA 25.6 MSA 24.2 SSA 3.7

801 5190,7 802 486.8 THA 10.15 ELI 24,2 EL2 9.3 ALF 1T4.53

LAUNCH DATE JUN 22 1971 FLIGHT TIME 222.00 ARRIVAL DATE JAN 50 1972

H£LIOCENTRIC CONIC

RL 152.05 LAL -,00

RP 224.40 LAP ,58

RC 217.222 GL 7.41

PLAN[TOCENTRIC CONIC

C3 12.O80 VNL 3.475

LNCH A2MTH LNCH TIN[

50.00 II 23 8

SO.DO 12 9 8

70.00 13 i 35

SO.DO 14 23 28

90.00 15 47 41

100,00 17 S 18

II0.O0 18 8 2

DISTANCE 497.792 EARTH TO MARS

LOt. 269.95 VL 32.218 GAL 5.66 AZL 88.20 HCA 151.34 8HA 187.44 ECC .18896 INC .7985 Vl _9,$01

LOP 61.29 VP 21.790 GAP 1,56 AZF 90.70 TAL 22.58 TAP 175.?1 RCA 150.15 APO 224.73 V2 24,508

GP -16,99 ZAL 55.90 ZAP 59,34 iTS 168.89 ZAE 96.04 ETE 182.48 ZAC 85.07 ETC 273,34 LVI 3.94

DLA -6.03 RAL 325.28 RAO $639.! VEL 11.495 FTH 6.54 VHF 3.266 DPA -38.64 RAP )05.83 ECC 1.1988

L'I TIM( INJ LAT INJ LONG INJ RT ASC INJ AZMTH |HI TIME PO COT TIM |NJ 2 LAT INJ 2 LONG

2900.17 -28,58 85,12 179.OI 13I,04 12 1l 28 1900.2 -9.04 87,55

E77?,75 -22,4| 77.G2 181,54 |24.41 12 15 27 IT?T,8 -7,17 58.30

2803.01 -18.63 65,98 284,04 119,!6 13 51 58 !603,0 -5.42 4S.45

2368.88 -I5.85 4t,95 18).55 t15o8) 15 2 55 1)60,7 -4,12 28.4Y

2096,65 -14°81 30,18 118.05 114.57 18 22 41 1096.7 -).62 8.75

1845.13 -15,88 11,04 185.55 I15.65 I? 37 I 843,1 -4.12 348,84

!449.85 -18,S) )54.8? 184.04 111,t6 18 35 31 64t.8 -5,42 )34.37

DIFFERENTIAL COflRECYlOfA|

TOE ,0551 TRA -,9215 TC3"?,JI|O JAU 1,1142

ROE ",0911 Ilk ,1024 RCI'I.ITSI FAU ,18007

FOE 1,1088 FRA ,41?0 FC'I5.S)S4 lip 8)26

i0[ *1017 IRA .i339 IC3 ?*3322 FSP t407

NID-COURI[ EXECUTIOM ACCURACY ORBIT OETCRMINATION ACCURACY

80? 0225.0 8GR I051,2 8G_ 130.4 8T 24,? JR 8,1 81 25.8

RRT ,ll3O RRF ,8408 RTF ,_,14 CRT -,4013 CRI ,8474 ClY -,1108

808 8)20°7 RI) .2i54 RIS .8201 LIA 21,0 MIA 23°8 88A 3o4

801 ))OTIS 802 4iS.? THA tO.tO EL! 24.9 EL2 7.4 ALF tYI.Yl

LAUHCH DATE JUN Et liTI FLIGHT TIME 224.00 ARRIVAL DATE F[i I tiT!

HELIOCENTRIC CONIC DISTANCE 501.92) EARTH TO MAR8

RL 158.01 LAL -*00 LOL 288.85 VL 32.225 GAL ).58 AZL 9t.lO HCA I!2,4| 8MA 187.81 EC¢ ,Ilt40 INC ,8003 VI 21,lOt

RP 224,?S LAP .4_ LOP 82.36 VP 21,?12 GAP 1,4) AZP 90,80 TAL 21,82 TAP 174,2) RCA 110,24 APO 225,07 V2 24.4SS

Re 219.889 GL 8,3? GP -IT,4S ZAL )S,TS ZAP 58,$8 iT8 188,25 ZAE 94,92 [T[ 182,1? ZAC 94,)9 (TC 2?5.)8 LVI 4,32

PLANETOCENTR]C CONIC

C3 12,044 VNL 3,4?0 DLA *4,8? RAL $25,68 RAD 663t.1 V[L 11,494 PTH 6.54 VHP 3.290 DPA "5t.06 RAP 305.17 ECC 1.1982

LNCH AINTN LNCH TIME L'| TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 II 20 25 2922.71 -2?,5? 88.33 l?l. S4 130.45 12 9 7 1922.? -10,16 SS.52

$0.00 12 8 11 2803.64 -23.40 ?1,10 182.13 123.80 12 St 54 1803.1 -8,29 59.55

70.00 13 3 12 2683.04 -19.$2 IT.?3 184.59 118,55 13 47 S 1633.0 -6.55 4T.03

SO.O0 14 10 45 2402.?5 -18.85 51.72 ASS.D6 115.02 14 58 48 1402.S "5.26 30,35

90.00 1t 40 29 2132.58 -15,81 32.35 186.55 113.76 16 IS 2 1132.6 -4.7? t0.76

100.00 16 59 3? 1277.22 -16,85 13,09 |86.06 115.02 17 30 54 8?7,2 -5.26 351,72

110.00 18 2 39 IS79,80 -19,62 356,64 184,5g 118,55 18 30 38 $79o9 -6.55 335.95

OIFFERENT[AL CORRECTION8 RIO-COURSE EXECUT|ON AccuRACY (_RS[T O(TERM|NAT[ON ACCURACY

TOE .1097 TRA -.9313 TC3-?.3894 DAU 1,209t SGT ))39,t SGR |0?4.0 SG5 815.) iT 26.0 SR 6,6 SS 28.8

RDE -,0715 RRA ,1042 RC3-1.5178 FAU ,18440 RRT ,8863 RRF ,9466 RTF ,ItSI CRT -,58?3 CR8 .?949 CST -.2?85

FDE 1.18?3 FRA .4713 FC-|3,Iill BSP t|42 8GB 5446,| R23 ,2784 RI3 .t202 LSA 31,4 MSA 22.1 8SA 3.1

DDE .1308 liRA .9371 iC3 7,5143 FSP 1381 SG! 8424.4 SG2 48),6 THA 10.21 ELI 26,3 EL2 5,3 ALF 171,14
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OATE JUN E2 IITI

MELiO¢[MTRIC CONIC

RL IS2.01 LAL ".QO

RP R23,18 LAP .49

RC 22|.|!1 trL |.4|

PLANETOCENTRIC CONIC

C3 12.020 VHL 3.48T

LNCM A_MTH LNCM TIME

50.00 11 IT 23

60.DO 12 0 50

70.00 12 5T 23

80.00 14 9 35

9O.OD 16 32 43

100.00 15 52 27

110.00 17 56 4g

FLIGHT T|ME 826.00 ARRIVAL DATE FEB I 10?2

DISTaNcE 506.049 EAITH TO MARl

LOL 660.96 YL 32.239 GAL 3.60 AZL 88.99 HCA 153.48 8NA 18T.87 ECC .IBR15 IMC t.OOBO VI 29.301

LOP 83.43 VP 21.733 GAP 1.31 AZP 90.90 TAL 21.26 TAR IT4.74 RCA 150.32 APO 225.41 V2 24.484

8P -IT.g6 ZAL 37.80 ZAP §T.R8 ET8 167.58 2AE 83.83 ETE 181.88 ZAC 64.0l ETC 873.a3 LVi 4.71

DLA -3,64 RAL 326.05 RAD 6639.t VEL 11.493 PTM 6.$4 VMP 3.317 DPA -39.50 RAP 306.55 ECC 1.1071

L-I TIN( INJ LAT lqJ LONG INJ RT ARC INJ AZMTH |MJ TIME PO CST TIM lqJ 2 LAT INJ 2 LONG

2946.81 -28.62 87.6S 178.30 129,78 12 6 30 1946.8 -11.35 69.56

2831.24 -24.44 00.70 182.73 I25.10 12 48 1 1831.2 -9.49 60.12

2684.98 -20.84 69.63 185.17 117,83 13 41 47 1665.0 -7.75 45.71

2438,90 -17.88 53.91 186.80 1|4.32 14 50 14 1438.9 -8.46 32.36

2170.63 -16.64 34.67 1R7.08 113.06 16 8 54 1170.6 -5.98 12.90

1913,37 -17.88 15.28 IR6.60 114.32 17 24 20 q13.4 "8.46 353.71

1711.80 -20,64 358.55 185.17 !17.83 18 25 21 711.8 -7,75 337.85

DIFFERENTIAL CCRRECTICN8

TOE .1716 TRA -.9361 TC3-?,3311 8AU 1.2360

ROE -.0499 RRA .1058 RC3-1.5615 FAU .17999

FDE 1.2672 FRA .4989 FC-12.9631 BSP 9349

8DE .1788 BRA .9421 803 7.6915 FSP 1352

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5454.7 8GR 1099.9 SG3 800.6 8T 28.3 8R 5.2 88 30.5

RRT .8934 RRF .8522 RTF .SIlt CRT -.7312 CR8 .6894 CST -.4321

8GB 5564,5 R25 .2851 R13 .9197 LSA 35.5 MSA 22.1 SSA 2.8

SGI 5543,2 802 486.3 THA 10.29 ELI 28.6 EL2 3.S ALF 172.31

FLIGHT TIME: 228.00 ARR|YAL DATE FEB I 1972

D|ITANCE 510,170 EARTH TO MARS

RL 152.05 LAL -.00

RP 225.5? LAP .48

RC 225.217 GL 10.52

PLANETOCENTR|C CONIC

C3 12.013 VHL 8.466

LNCH AZHTH LNCH TIME

50.00 11 14 1

60.00 11 56 4

70.00 12 51 4

80.00 14 1 52

90.00 15 24 23

100.00 16 44 44

110.00 17 50 30

LOL 269.95 VL 52.25| GAL 3.41AZL 88.87 HCA 154.55 8MA 188.09 ECC .20052 Vt 29.301

LOP 64.50 VP 21.705 GAP 1.19 AZP 91.02 TAL 20.70 TAP 175.25 RCA 150.41 V2 24.382

GP -18.50 ZAL 58.48 ZAP 57.18 ETS 166.88 ZAE 92.76 ETE 181.54 ZAC 83.52 LVI !.16

DLA -2.34 RAL 326.40 RAO 6639.1VEL 11.493 PTH 6.54 VHP 3.344 GPA -39.98 RAP 306.98 ECC 1.1977

L-I TIME 1NJ LAT IMJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

2972.62 -29.74 89.10 180.01 129.02 12 3 33 1972.6 -12.62 70.69

2860.T4 -25.52 82.44 183.4_ 12_._ 12 43 45 1860.7 -10.76 62.37

2699,02 -21.71 TI.70 185.?8 117.03 13 36 3 1699.0 -9.02 50.55

2477.36 -18.94 58.27 187.19 118.52 14 43 9 14_?.4 -7.74 34.t1

2211.97 -17.90 37.16 10T,85 /12.26 16 1 14 1211.1 -T.25 15.19

195|.83 -18.94 17.64 187.19 113.52 17 17 15 951.8 -7.74 555.x?

1745.84 -21.71 .61 185.7g ]17.03 18 19 38 745.8 -9.02 339.48

[NC 1.1280

APO 225.76

ETC 273.49

DIFFERENTIAL CORRECTIONS

TOE .2400 TRA -.940_ TC3-7.6905 BAU 1.2617

ROE -.028T RRA .1074 RC3-1.6047 FAD .1752T

FOE 1.3503 FRA .5282 FC-12.6315 B8P 9570

8DE .2415 8RA .9468 0C3 7.8581 FSP 1326

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUT[(_ ACCURACY ORBIT DETERMINATION ACCURACY

3GT 5567.7 8GR 1127.4 8G3 784.4 8T 31.7 $R 3.8 88 32.7

RRT .8979 RRF .9572 RTF .9141 CRT -.7619 CR8 .4385 CRT -,8618

8G8 5680.7 R23 .2955 R13 .9189 LSA 40.3 MSA 21.3 8SA 2.3

86! 5659.6 862 488.2 THA |0.38 ELI 31.8 EL2 2.5 ALF IT4.68

FLIGHT TIME 230.00 ARRIVAL DATE FEB ? 197R

DISTANCE 514.286 EARTH TO MARl

NL 152.05 LAL -.00

RP 225.96 LAP .52

RC 227.883 GL 11.71

PLANETOCENTRIC CONIC

C3 12.023 VHL 3.467

LNCH AZMTH LNCH TIME

50.00 11 10 15

60.00 I1 50 51

70.00 12 44 12

80.00 13 53 31

60.00 15 15 24

100.00 16 36 23

110.00 27 43 39

LOL 269.93 VL 32.263 GAL 3.33 AZL 88.75 HCA 155.61 8MA 188.30 ECC .20080

LOP 65.56 VP 21.677 GAP 1,07 AZP 91.14 TAL 20.14 TAP 175,75 RCA 150.49

GP -19.08 ZAL 59.39 ZAP 58.55 ETS 166.13 ZA[ 91.72 ETE 181.20 ZAC 82.93

DLA -.98 RAL 326,72 RAD 6839.1 VEL 11.484 PTH 6.54 VHP 3.373 OPA -40.48

L-I TIME IHJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

3000.33 -30.92 90,69 180.78 128.18 12 O IS 6000.3

2892.35 -26.66 84.34 184.15 121.42 12 39 3 1892.3

2735.42 -62.82 73.94 18e.47 116.13 13 29 48 1735.4

2518.39 -20.03 58.83 187.82 112.61 14 33 30 1518.4

2234.20 -18.99 39.85 188.27 Ill.36 15 52 58 1254.2

1892.87 -20.03 20.20 187.82 112.61 IT 9 36 992.9

1782.84 -22.82 2,88 186,47 116.13 18 13 21 788.2

1NC 1.2519 Vl 29.301

APO 226.12 V2 24.340

ETC 273.$5 LVI 5.Sl

RAP 30T.46 ECC 1.1979

INJ 2 LAT INJ 2 LONG

-13.98 71.92

-12.11 $3.95

"10.37 52.50

-9.08 36.01

-6.59 17.65

"g.ol 358.18

-10.3T 341.42

DIFFERENT IAL CCRRECTIONI KID-COUrSE EXECUTION ACCURACY

TOE .3110 TRA -.9471 TC3-7.8316 8AU 1.2872 SGT 3679.5 $GR 1157.5 $03 TIT.4

ROE ".0015 RRA .1087 RCl'l.S411 FAU .1T044 RRT ._023 RRF .R8_5 RTF ._,31

FOE 1.4359 FRA .5SOl FC-16.2731BSP 9785 _G8 ST_l._ R23 .30S7 R13 .9tSO

ROE .3160 ERA .9530 803 8.0082 FSF 1297 8GI 5773.7 $G2 490.8 THA 10.50

LAUMCH DATE JUM 21 IDTt FLIGHT TIME 832.00

HELIOCENTRIC CONIC O|STANCE _|0.396

RL 152.05 LAL -.00 LOL 269.85 VL 32.2T6 6AL 3.2S AZL 88.61 MCA 156.67 8MA 188.S2 2CC .20130

RP 226.35 LAP ._5 LOP 86.62 VP 21.848 GAP .93 AZP 91.27 TAL 19.58 TAP 178.24 RCA 150.$7

RC 230.548 GL 12.99 GP -19,71ZAL 60.32 ZAP $5.97 ET8 165.35 ZAE 90.71ETE 180.88 ZAC 82.28

PLANETOCENTRIC CONIC

Cl 12.054 VHL 3.472 OLA .53 RAL 327.01RAO 6639.1VEL 11.49S PTH 6.54 VMP 3.405 DPA -41.03

LNCH AZMTH LNEH TIME L-I TIME INd LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIN

$0.00 11 6 3 3030.15 -32.16 92.46 181,61 127.17 11 56 33 2030.1

SO,GO I1 45 S 29_8,30 -27.85 86.43 184.93 120.40 12 33 51 1928.3

TO,O0 12 36 43 2T74.48 *23,97 78,89 |87,60 115.09 13 22 ST 1?T4,5

$0.00 13 44 2T 2562.35 -21.16 61.61 188.51 111,57 14 2? 10 15R2.4

R0.00 15 5 39 2300,36 -20.11 42,?8 188,94 |10,31 15 43 59 1300.4

100.00 16 27 lg 2038.82 -21.18 E2.9T 188.§1 111,5T 1T 1 16 1036.8

110.00 17 36 g 1821,28 -23,g7 5.31 18T.20 ll5.0g 18 6 31 821.3

DIFFERENTIAL CCRRECTION6 MID-COURSE EXECUT|ON ACCURACY

TOE .3995 TRA -.$555 TC3-?,97|2 BAU 1,3133 SeT 5792,9 _GR 1|91,4 $03 750._

RDE .026R RRA .1100 RC3-1.6947 FAU .16560 RRT ,9083 RRF ,9663 RTF ,9121

FDE 1.5212 FRA .5717 FC-11.8937 88P 10002 SGB $914.1 R23 .3160 R13 .gi72

8DE .4004 BRA *9618 803 8.1493 FRP 1267 801 5833.4 $02 494.g THA 10,63

ORBIT DETERMINATION ACCURACY

ST 36,1 8R 3*6 $S 35.0

CRT ".4561 CRI -,1143 Cl! -.lS$E

LSA 43.9 MSA 20.7 ISA 2.2

ELI 3t.1 EL2 2.1 ALF 177.67

ARRIVAL DATE FEB I 1972

EARTH TO MAR8

INC !,3680 V! 2R.301

APO 225.dT V6 24.699

[TC 273.62 LV! 4.14

RAP 30Y.89 ECC 1.tl84

[NJ 2 LAT INJ 2 LONG

-15.44 73.26

"13.55 S5,SS

-11.R0 54.$2

-10.50 39.30

-10,01 20.30

-10.50 ,ST

-11.80 345.54

CRBIT DETERM[NATZON ACCURACY

8T 41,4 SR 3.g SS 37,3

CRT ,1266 CR8 -.6647 CIT -.T431

LIA 52.1NSA 20,1 81A 1.9

EL1 41.d EL2 3.S Ai.F .6R
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971) '

LAUNCH DA?[ JUN 22 1971

HELIO¢EMTRI¢ ¢(_IC

RL 152.05 LAL ".OD

_P 226.74 LAP .S8

_C 233,212 GL 14.38

PLANETOCEHTRIC CONIC

C3 12,110 VHL 3o450

LHCH AZMTH LMCH TIME

50,00 11 I 20

60,00 11 58 43

70,00 12 26 30

80.00 13 34 33

90.00 14 $5 1

100.00 19 17 25

110.00 17 27 56

FLIGHT TI_E |34.00 ARRIVAL DATE FEB It tt?t

D18TAM¢[ 522.504

LOL tlO.gS VL $2.289 GAL 3,10 AZL 28.46 HCA 157.T2 8NA

LOP 97.60 VP 2t.O2t GAP ,82 AZP 81.42 TAL IS,G2 TAP

GP -20,40 ZAL 61,20 ZAP 5_,44 ETS 164,51 ZA[ 89,73 [T[

EARTH TO MARS

tSa.T4 [CC ,2Gill INC 1.5560 Vt 2S.SDI

176,T4 RCA t50.05 APO 22R.S5 V2 _A,OS7

llO,lO ZAC 81.57 EYe 2Tl,6a LVI G,aS

GLA 2,08 RAL 527,27 RAG 8630,1VEL 11,497 PTH O,SS VHP 3,458 OPA -41,63 RAP $08,$7 [CC t,IRl$

L-| TIME INJ LAT INJ LONG INJ RT ASC IMJ AZMTH INJ TIN[ [DO CaT TIM IMJ 2 LAT INJ 2 LONG

3002.53 -33,48 84,41 182.52 126.04 tt S2 25 2062,3 _ -17.00 74.73

2962.90 -29.05 08.74 185.oo tlo.22 12 2o 8 taez.a _ll.o9 67.55

2816,48 -29,18 79,67 t88,60 ItS,GO 13 15 26 t616,5 -tS,Sl 59,99

2609.62 -22.31 64,64 189.27 110.57 14 18 3 1609.a -12.00 4z.oo

2349.99 -21.25 45.97 109.68 109.11 15 34 11 1350.0 -11.51 23.17

2084.I0 -22,3! 2a.Gl I89.27 !|0.37 16 52 9 1084.1 -|2.00 3.37

1863.30 -25,16 7,99 108,00 115.90 17 59 0 863,3 -13,31 345,85

DIFFERENT IAL CCRRECTIOH$

TDE .4914 TRA-.9654 TC3-6.0863 BAU |.5391

ROE .0554 RRA ,1110 RC5-1.7404 FAU .16057

FOE 1.6056 FRA .5885 FC-11.4788 6SP 10222

ROE .4945 BRA .9717 BE3 8.2715 FSP 1236

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 5904.1 SGR 1228,4 aS5 731.9 aT 47.7 SR 5.E SS 39.7

RRT .9100 RRF .9702 RTF .9110 CRT .5007 ERa -.8849 CST -.ROOT

SGB 6030.5 R25 .3261 R15 .9163 LSA 59.1 MSA 19.6 SSA 1.7

SG1 6009.7 SG2 500.3 THA 10.80 ELI 47.8 EL2 4.9 ALP 3.41

LAUNCH DATE JUN 22 1971 FLIGHT TIME 236.00 ARRIVAL DATE FEB 13 19T2

HELIOCENTRIC CONIC

RL 152.05 LAL -.00 LOL 269.95 VL 32.301 GAL

RP 227.13 LAP .6! LOP 68.73 VP 21.594 GAP

RC 235.874 GL 15.87 GP "21.|4 ZAL 62.26 ZAP

PLANETOCENTRIC EONIC

E3 12.195 VHL 3.492

D[aTANCE 525.605

3.08 AZL 88.50 HCA 258.77 aHA

• ?O AZP 91.58 TAL 18.45 TAP

54.97 ET$ 165.63 ZAE 88.78 ETE

LNCH AZNTH LMCH TIME L-I TIME INJ LAT

50.00 10 56 3 509T,16 -34,84

60.00 11 51 39 5002,47 -30.57

70.00 12 19 27 2861.89 -26.38

80.OD 15 23 41 2660,70 -23.48

90.QD 14 43 21 2405.61 -22.40

lOO.OD 16 6 35 2135.17 -25.48

110.00 17 18 55 /908,70 -29.38

DIFFERENTIAL CCRRECTIONS

TOE .5926 TRA -.9783 TC5-8.1821 OAU 1,5654

ROE .0879 RRA ,1114 RC3-1.7868 FAU .15549

FOE !.6900 FRA .5985 FC-II.0352 OSP 10450

6DE .5991 BRA .9847 aC3 8,3750 FSP 120|

LAUNCH DATE JUN 22 197|

HELIOCENTRIE CONIC

RL 152.05 LAL -.DO

RP 227.52 LAP .95

RC 238.532 GL 17.50

PLANETO¢ENTRIC CONIC

C3 12.319 VHL 3,509

EARTH TO MARS

188,97 ECC ,20235 INC 1,6971 Vl 29,501

177.25 RCA 150.75 AF_ 227.20 V2 24,215

180.13 ZAC 80.8! £TC 275.77 LVI 7.29

DLA 3,76 RAL 527.48 RAG 6859,2 VEL 11,501 PTH 6.55 VHP 5,474 DPA -42.27 RAP 309.20 [CC 1.2007

INJ LONG INJ RT AaC INJ AZHTH INJ TIME PO CGT TIM INJ 2 LAT INJ Z LONG

96.60 103.53 124.72 11 47 41 2097.2 -18.67 78.55

91.50 186.75 117.07 12 21 41 2002.5 -16.73 69.59

82.04 188.89 112.55 13 7 9 1861,9 -14.95 59.46

67.98 190.10 109.99 14 S 2 1660.7 -15.59 44.96

49.48 ID0.49 107.72 15 25 25 1403.6 -13,09 26.52

29.55 lgo. IO 108.99 16 42 8 1135.2 "13.59 a.53

10.96 Ill. B9 112.53 17 50 42 905.7 -14.93 349.38

MID-COURSE EXECUTION ACCURACY CI_01T DETERMINATION ACCURACY

aGT 6015.0 SGR |269.6 $63 712.a 9T 54.9 SR 7.g aS 42.0

RRT ,9136 RRF .9758 RTF .9099 CRT .6884 ERS -.9560 C$T -.8454

$GB 6148.3 R23 .3557 R13 .9154 LSA 66.9 NSA 19.1 $ak 1.5

$61 6127.4 SG2 506.9 THA 10.g9 ELI 55.2 EL2 5.7 ALF 5.75

FLIGHT TIME 235.00

DISTANCE 530,705

LOt. 249.95 VL 52,314 GAL 2.99 AZL 88.13 HCA 159.82 INk

LOP 69.78 VP 21.567 GAP .58 AZP 91.79 TAL 17.89 TAP

GP -21.95 ZAL R3.28 ZAP 54.56 ETS 162.69 ZAE 97.86 ETa

ARRIVAL DATE FEB 15 1971

EARTH TO NARa

189,19 ICE .20287 INC 1.8734 Vl 29.501

177,71 RCA 150.81 APO 227.57 V2 24.174

179.73 ZAC 79,97 ETC 273.86 LV! 7.94

DLA 5.55 RAL 327.65 RAG 6639.2 VEL 11.508 PTH 6.55 VHP 5.514 DPA -42.97 RAP 309,90 ECC 1.2027

LNCH AZMTH LNCH TIME L-I TIME INJ LAT

5D.00 10 50 B 5134.96 -56,27

DO.DO !1 23 49 5045.59 -31,70

?0.DO 12 9 24 2911.t4 -27.52

80.00 13 11 4D 27|R,13 -24.56

90.00 14 30 28 2All.St -25.56

100,00 15 54 52 2190.60 -24,66

liD.D0 17 8 51 195?.99 -27.62

DIFFERENTIAL CORRECTIONS

TDE .9917 TRA-I.DOTO TC$-8.2925 8AU 1.3ill

ROE .1175 RRA .1049 RC$-I.R540 FAU .1522I

FOE 1.7514 FRA ,5613 FC-10.6994 25P 10481

aGE .7017 ERA 1.0124 BE3 8.4974 FSP 1122

INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

99.07 184.66 123.20 l| 42 21 2155.0 -20.47 ?S.15

94.15 157,81 116,51 12 24 31 2045.4 -18.48 7t.Sa

05.33 189.87 110.94 12 57 55 1911.1 -16.64 62.26

71.68 I9I.OI 107.39 13 56 56 1716.1 -15,27 48.22

53.35 191.38 106.11 15 11 30 1461.0 -14.76 29.79

35.05 191.01 107.39 16 31 3 llgO.a -15.27 9.59

14.25 I8g.S7 110,94 17 41 29 958.0 -16.64 551.17

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SaT 9154.8 SGR 1326.6 563 597.8 ST 62.3 8R 10.1SA 43.2

RRT .9194 RRF .9775 RTF ._,29 CRT .7449 CRI -.leo1 Ell -,IFZl

8G8 6296.2 R23 .3364 RI3 .9183 LSA 74.2 MSA 10.5 58A 1,3

Sat 6275.3 SO2 511.9 THA 11.26 ELl 52.8 EL2 S.2 ALF 7,55

LAUNCH DATE JUN 22 1971 FLIGHT TIME 240,00 ARRIVAL DATE FEB 17 1972

HELIOCENTRIC CCNTC DISTANCE 534,793 EARTH TO HARI

RL 152.05 LAL -.OO LOL 259.95 VL 32,327 GAL 2.90 AZL 87,93 flEA liD.IS SMA 188,41ECC .20342 INC 2.0475 VI 25.301

RP 227.91 LAP .RI LOP ?0.02 VP 21.540 GAP .46 AZP 91.95 TAL 17.33 TAP 178.19 RCk 130.88 APO 227.94 V2 24.135

RC 241,186 GL 19.25 6P -22.84 ZAL R4.33 ZAP 5t,2I £TS 161.68 ZAE 65.97 ETa t79.32 ZAC 79.09 ETC 273.95 LVI 8.as

FLANETOCENTRIE CONIC

C3 12.479 VHL 3.553 DLA 7.4R RAL 327.74 SAG R838.5 VEL 11,513 PTH 6,58 VHP S.330 OPA -43.?4 RAP 510.57 ECC 1.2054

LNCH AIMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT AS¢ INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 lO 43 23 3176.|7 -37.77 IDI,B7 IBS,IS I2].4I II 36 Ia 2176.2 -22.40 ado]6

KO.O0 1| 14 5T S092,18 -33.07 g?.37 18g.oI t14.48 12 6 29 2092.2 -20.55 74,40

70.00 11 58 15 2964.90 -28.67 8g.Ol lgo.gs IDg.09 12 47 38 |g64.9 -lS.45 65,36

80.00 12 58 17 2776.75 -23.83 75.86 192,03 103.52 13 44 34 1775.T -17.04 51.85

90.00 14 16 7 2525,54 -24.69 57.67 192.35 104,24 14 55 13 1525.S -16.51 35,63

100.00 15 41 g 2251.20 -25.85 37,17 192.03 105,32 16 18 40 1251,2 -17,04 13,21

110.G0 19 $7 39 2011.72 -28,87 17,g3 190.96 109.09 17 31 11 1011,? -IS,45 554,29

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TOE .9187 TRA-I.0249 TC3-8,3292 OAU t.4231 8aT 6261,4 aGR 1373.g aS3 874.a aT 71,S SR IS.3 SS 45.9

ROE .1596 RRA .1aS? RC3-1.8940 FAU .14610 RRT .9217 RRF .g801RTF .8104 CRT ,8499 CRa *.ggl? CaT -,SgT2

FOE t.6284 FRA .9742 FC-10.1412 BSP 10712 aGB 6410.3 R25 .5A81 R13 .9164 LSA 54.1MSA 18,2 SSA 1,2

BD( .8341 eRA 1.0303 BC3 8.5419 FSP 1095 $G1 6359.0 SG2 522.5 THA 1|.51 ELI 72.4 EL2 6,g ALF 9.10
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 22 19?1 FLIGHT T|i_ _4_,00 ASRIVAL DAYE FE| 18 1|Y2

WtLIOCENTRI¢ ¢OkIC

RL 132.85 LAL *.OO

_P 22A,$0 LAP .?1

NC 243.834 GL 21,I?

BLANETOCENTRIC CONIC

¢3 12.696 VHL 3.563

LNCH AZNTM LNCM TIME

SO.DO 10 31 45

60.00 11 S O

?0.00 11 45 3_

80.00 12 45 15

90.00 13 59 39

100.00 19 26 7

110.00 16 45 5

LOt- ZQS.BS VL 3Z.SAO GAL

LOP 71.81 VP 21.913 GAP

GP -23,8E 2AL 65.42 ZAP

DISTanCE S39,979 EARTM TO MArl

t.82 AZL 87.72 HCA 161.90 8HA 189.13 ECC .203R8 INC 2.282? Vt 18,301

.34 A2P 92,17 TAb 16.?? TAP 179,67 9CA 150.95 APO 228,S1 v2 24.09t

93.94 ETS 160.63 7AE 81.12 ET[ 178.89 ZAC ?*.OK EYE 27A,06 LVI 8.49

0LA 9.53 9AL 32?,71 RA0 6539.4 VEL 11,522 PTH 6,57 VHP 3.803 DPA -84.58 RAP $11,52 EC¢ !.2099

L-I TIME INJ L4T tMJ LC_G INJ RT ASC IMJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3221.25 -39.32 105.07 187,42 119.39 11 2g 27 22_1.2 ~P4.A9 82,_3

3143.42 -34.•6 101.00 IgO.sr 112.34 11 5? 28 2"43.4 "22.35 71.25

3n23.86 -30.11 93.15 192.20 106.93 12 36 2 2023,9 -29,38 68.83

2843.40 -26.96 80.43 lg3,17 I93.34 13 30 38 1_43.4 -18.91 IS.g2

2395.76 -25.78 62.52 !g3.46 102,04 14 43 15 1595.8 -18.35 37.9K

2317.57 -28,96 41.80 IgS.l? 103._4 16 • 45 1317.9 -19.91 17,29

2n?0.68 -30.11 22.07 192.20 106.93 17 19 35 1070.7 -20.38 357.77

DIFFERENT 1AL CCRR[¢T lO_lS

TDE .9609 TRA-1.0463 T93-8.3226 8AU 1.4501

ROE .2067 RRA .1056 RC3-1.9296 FAU .13980

rOE 1.9230 FRA .5807 FC3-9.9331 DiP 10983

DOE .g828 8RA 1.0316 BE3 8.5434 FIP 1069

HIO-COUESE EXECUTION AccuRAcY ORGIT DETERMINATIOH ACCURAET

$GT 6361.9 $GR 1425,1 SG3 650.1 8T 81.9 85 16.9 88 •8.4

RqT .9238 RRF .9823 RTF .9078 CRY .8911 CR$ -.9g65 CAT -.9163

SGB 6519.5 523 .3595 R13 .9141 LSA 94.g M$A 18.0 SSA 1.0

SG1 6497.6 $92 534.3 THA 11.77 ELI 83.3 EL2 7.6 ALF 10.54

LAUNCH DATE JUN 22 1971 FLIGHT TIME 244,00 ARRIVAL DATE FEB 21 1972

HELIOCENTRIC CONIC

RL 152.05 LAL -.00

RP 228.69 LAP .74

RC 246.477 GL 23,25

PLANETOCENTRIC CONIC

C3 12.979 VHL 3.603

LNEH AZNTN LNCN TINE

50.00 10 27 •

60.OO 10 53 44

70.OO II 31 23

80.00 12 26 10

go.o0 13 41 37

100.00 15 9 !

110.00 16 30 49

DISTANCE 542,957 EARTH TO MARS

LOL 269.95 VL 32.353 GAL 2.73 AZL 87.48 HCA 162,94 3MA 189.66 [CC .20495 INC 2.5219 Vl 29,301

LOP 72.90 VP 21,486 GAP ,22 AZP 92.41 TAL 16.20 TAP 179.14 RCA 151.02 APO 228.69 V2 24.051

GP -24.89 ZAL 66.53 ZAP 53.75 ET$ 159.50 ZAE 85,32 ETE 179.41 ZAC 76.96 ETC 274.17 LVI 10.34

DLA 11.74 RAL 327,?2 RAD 6639.5 VEL 11.533 PTH 6.58 VHP 3.636 DPA -45.90 RA m 312.47 ECC 1.2139

L-I TIME INJ LAT ZNJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3270.77 -•0.91 108,75 189.13 116.79 11 21 34 2270.8 -26.72 89.02

3199.79 -35.84 105.13 191.92 109.82 11 47 3 2199.8 "24.49 80.49

3088.98 -3t.31 97.84 193.59 104.40 12 22 52 2089.0 -22.41 72.81

291?.38 -28.O2 85.67 194.44 100.77 13 14 47 lg17.4 -20.85 60.95

2673.87 -26,77 68.03 194.69 99.46 14 26 10 1673.9 -20.26 42.90

2391.88 -28.02 87,04 194.44 100,77 15 48 33 1391.9 "20.85 21.92

2135.80 -31.31 26.76 193,59 104,40 17 6 23 1135.8 -22.41 1.73

DIFFERENTIAL CORRECTION9

TD[ 1.1167 TRA-|.0763 TC3-8.2894 BAU 1.4782

RDE .2600 RRA .1036 RC3-1.9634 FAU .13351

FD6 2.0137 FRA .9777 FC3-6.9036 BGP 11196

ODE 1.1466 BRA 1.0813 BE3 8.5192 FSP 1032

NID-COURSE EXEEUTION AccuRACY ORBIT DETERMINATION ACCURACY

$GT 6471.7 SGR 1494.8 SG3 624.0 ST 93.0 85 20.9 88 50.9

RRT .9259 RRF .9841 RTF .9052 CRT .9184 CRS -.9985 CST -.9303

396 6639.9 fl23 ,3704 513 ,9119 LSA 106.6 MSA 17.8 8SA ,g

SGJ 6617.2 $92 548.6 THA 12.08 ELl 95.0 EL2 8.1 ALF 11.76

LAUNCH DATE JON 22 1971 FLIGHT TIME 246.00 ARRIVAL DATE FED 23 1972

HELIOCENTRIC CONIC DISTANCE 547,031 EARTH TO NARS

RL 152.05 LAL -.00 LOL 269.95 VL 32.365 GAL 2.64 AZL 87.21HCA 163.97 6MA 190.06 E¢C ,20314 IqC 2.7905 VI 29.301

RP 229.07 LAP ,77 LOP 73,94 VP 21,460 GAP .lO AZP g2.68 TAL 15.64 TAP 179,6! RCA 151.09 ADO 229.08 V2 24.010

RC 249.113 GL 25.52 GP -26.08 ZAL 67.71ZAP 53.66 [T5 158.30 ZAE 84.55 ETE 177,92 ZAC 73.73 [T¢ 274.30 LVi 11.31

PLANETOC£NTRIC CONIC

C3 13.345 VHL 3.633

LNCN AZMTH LNCH TIME

50.00 10 17 3

80.00 10 40 50

70.00 11 13 4

80.00 12 6 29

90.00 13 20 23

100.00 14 49 21

110.OD IG 14 30

OL4 14.13 RAL 32T.57 RAD 6639.7 VEL 11.550 PTH 6.60 VHP 3.715 DPA -46,31 RAP 313.51 ECC 1.2190

L-I TIME |NJ LAT INJ LOH_ |NJ RT A_C INJ AZMT½ IMJ TIME PO CST TIN IMJ 2 LAT INJ 2 LONG

3325.41 -42,50 113,03 191,14 113.79 II 12 31 2323,4 -29.12 88,01

3262.18 -37,17 109.90 193.70 106,83 11 35 13 2262,2 -26.75 84,22

3161.45 -32.4l 103,20 195.16 101.40 12 7 45 2161,5 -24.54 77°36

3000.36 -29,93 91,87 195085 9?.75 12 56 29 2000.4 -22.98 65.89

2761.86 -27.60 74.33 196,03 96.41 14 6 24 1761.9 -22,22 46.$0

2474.83 -28.93 53.04 t95.85 97.75 15 30 36 1474.8 "22.88 27.28

2206.27 -32.41 32.12 195,16 101.40 16 51 19 1208.3 -28.54 6.28

DIFFERENTIAL C_RECTION3 MID-COURSE EXECUTION ACCURACY 00BIT _ETEPMI_ATION AccuqAcY

TOE 1.2924 TRA-1.1119 TC3-9.2007 BAU 1.3057 SGT 6579.8 3GR 1550,3 SG3 597.5 ST 105.3 SR 25.4 69 53,1

RDE .3208 ERA .1003 5C3-1.9946 FAU .12666 RRT .9280 RRF .9936 RTF ._J26 CRT .537_ Eli -.9994 (81 -,$414

FDE 2.0984 FRA ,5889 FC3-8.22g8 63P 11437 SGB 6736,1 525 .5804 R15 .9090 LAA 119.3 NSA 17,6 Ilk .T

BDE !.3318 6RA 1.11A4 8C3 8.4398 FSP 993 591 8732.5 992 564.3 THA 12.43 ELI 107,9 EL2 8.6 4LF i2,81

kAUMCH DATE JUM 22 1971 FLIGHT TIME 248.00 ARRIVAL DATE FEB 25 1ST|

MELIOCENTRIC COfilC DISTANCE 551,096 EARTq TO HAR8

RL 152.05 LAL -.DO LOL 289.93 VL 32.376 GAL 2.56 AZL 86,91HCA 163.00 8MA 150.31 [¢¢ ,20574 INC 3.0939 Vl Zt,301

am 229.46 LAP .80 1.0 _ ?4.97 vp 21.833 GAO -.02 AZP 92.99 TAL 13.06 TAP 180.08 RCA 151.15 APO 229.48 v2 23.968

RC 251.742 GL 28.01G ° -57,39 ZAL _A.93 ZAP 33,68 ET5 157.03 ZkE 83,65 ETE 177.39 ZAC 14.40 ET¢ 274.44 LWl 12.40

PLANETOCENTRIC CONIC

C3 1_.819 VHL 3.717 DLA 16,71EkL 327.3_ RAO 6taD.0 V[L 11,973 PTH E.61VHP 3.783 OPA *4?.63 RAP 314,69 ECC 1,2274

LNCH AZMTH LNCH TIME L*| TI_E INJ LAT INJ LONG INJ RT A6C IMJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 10 5 34 3_8,0_ _44._5 118.03 193.Sl 110.19 11 2 0 2386.0 -31.69 91.5D

• 0.00 10 25 56 3331.72 -3A,AI 113,40 193.76 103,28 II 21 30 2331,7 -2g.14 88.36

70.00 10 36 _ 3242.92 -33.34 109.37 i96,93 g?.87 li 50 11 2242.9 -26.73 82.8?

80.00 11 43 25 3094.7? -_g.sg g8.60 1_?,39 9d.16 12 34 59 2098,8 -28.89 72,17

go.o0 12 $5 Ig 2_2,_ -28.19 81,68 197,49 92.79 13 43 2 1669.8 -24,17 35.34

IO0.QQ 14 26 17 2589.24 *2g,59 59,97 197.39 94.16 15 9 6 1589,2 -24.89 33,54

110.00 18 53 35 2_89.?• -33.38 38.2g I96.g3 g?.87 16 33 44 1289.? -26.73 11.59

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

TDE 1.4907 TRA-i.157G TCS-8,DSS? BAU 1.5342 6GT 66?9.9 SGR 1623.2 SG3 368.0 ST 118.8 3R 30.3 89 55.1

RDE .39/4 RPA .0940 RC3-2.0166 FAU *_1989 RRT .9_00 RRF ,986? RTF .Rggg CRT .9513 CRS -.9997 C$T -.93_1

FD6 2.17g0 FRA ,5456 FCS-?.5_ DIP 1_682 $G8 6874.2 523 .3901 R13 .9076 L_A 133,_ MSA 17.4 SSA ._

ODE 1.5412 BRA !.1614 BC3 R.3042 FRP 950 $91 6849,_ 392 361,7 THA 12.83 ELI 122.1 EL2 9.t ALF 13,78



JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN DATE JUN El IITI FLltNT T|N[ |SO.B0 ARRIVAL OAT[ FER I? till

HELIOCENTRIC ¢0N!¢

RL ISR.OS LAL -,OO

RP 229.83 LAP o33

RC 254.3i$ GL $0.73

PLANETOCENTNIC CONIC

C3 14.433 VML 3.799

LNCH kZNTH LNCN TINE

$0.00 9 52 9

30.00 10 S 37

70.00 10 33 48

90.00 11 IS 41

90.00 12 24 51

100.00 13 58 33

110.D0 13 33 14

LOL ESi.t$ VL ]|,Sit GAL

LOP ?i,O0 VP E1,4DT GAP

P -28.14 ZAL ?0,19 ZAP

DISTANCE |||,Ill EARTH TO NARI

m.4? AZL iS,iS NCA 16i,02 |NA liD,S3 [CC ,|06iS INC ).4384 Vl tS,$01

-.14 AZP 83,34 TAL 14°52 TAP 180,55 RCA 131,E2 APO EES.$S V2 23.121

53.83 ETS 155,68 ZAE 83,20 ETE 176.83 ZAC 7E.gI ETC 274,60 kVl 15,6i

OLA 19,48 RAL 321,89 RAO IM40,3 VEL It.IS? PTH 6,64 VHP 3.861 DPA -41,87 RAP 3IS,ON ECC l,|STi

L-I TIME |NJ LAT |NJ LONG INJ RT ARC INJ AZNTN INJ TIN[ PO CST TIN INJ 2 LAT INJ 2 LONG

3433,69 -45.47 125.92 186,32 105,84 IO 48 43 2453,7 -34,42 99.64

3409.83 -$9,44 121.73 188.12 gg.O7 11 5 27 2409.8 -31.62 83,S8

333S.89 -33.98 116,54 1g8,88 93.68 11 29 24 2335.7 -28,9S 88.9?

3204.42 -29,86 106.74 Igg,o3 89.88 12 9 5 2204.4 -26.86 79.71

2981,12 -28.24 90.30 199.01 68.46 13 14 32 1981.1 "26.03 63.51

2678.89 "29.86 68.11 lgg.o3 89.89 14 43 11 1678.9 -26.86 41.08

2382.51 -33.98 45.4S 198.88 93.68 16 12 57 1382.5 -ES.95 17.69

DIFFERENTIAL CCMRECTION3

TOE 1.7133 TRA-1.2133 TC3-7.8495 BAU 1.5646

ROE .4740 RRA .0844 RC3-2.0287 FAU .11248

FOE 2.2505 FRA .3160 FC3-6.7461 BSP 11911

DOE 1.7779 BRA 1.2182 BC3 8.1074 FSP g00

LAUNCH DATE JUN 22 1971

HELIOCENTRIC CONIC

RL 152.05 LAL -,00

RP 230.23 LAP .86

MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

SiT 6784.7 SiR 1704.6 883 535.9 8T 132.8 SR 35.9 SS 56.1

RRT ,9320 RRF .9874 RTF .8967 CRT .9616 CRS -,9gg7 CST -,9567

SGB 6995.6R23 .3999 R13 ,9051 LSA 147.8 NSA 17.3 SSA .6

381 6969.7 SG2 601.3 THA 13.28 ELI 137.2 EL2 g.s ALF 14.64

FLIGHT TIME 252.00 ARRIVAL DATE FE2 29 lgTE

DISTANCE $59.21T EARTH TO MARS

LOL 26g,93 VL 32.403 GAL 2.33 AZL 86.16 HCA 167.09 8HA 190,?6 NEE .20697 INC 3.8368 UI 29.301

LOP 77.02 VP 21.382 GAP ",26 AZP 93.74 TAL 13.96 TAP 181.01 RCA 151.28 APO 230,24 V2 23.889

GP -30.47 ZAL 71.50 ZAP 54.13 ETS 154.25 ZAE 82.62 ETE 176.24 ZAC 71.25 ETC 274.77 LVI 14.98RC 256.977 GL 33.71

PLANETOCENTRIC CONIC

C3 15.235 VHL 3.904

LNCH AZMTH LNCH TIME

50.00 9 36 22

60.00 9 48 4

70.00 10 6 49

80.00 10 40 58

90.00 11 45 48

100.00 13 23 50

110.00 15 6 15

DLA 22.50 RAL 326.31 RAD 6640,6 VEL 11.631 PTH 6.67 VHP 3,952 DPA -SO.2S RAP 317.54 ECC 1.2508

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3529.69 -46.66 130.86 199.62 100.61 10 35 12 2529.7 -37.28 100.64

3498.$6 -40.13 129,22 200.78 94.06 10 46 22 2498.6 -34.14 99.85

3443.32 -34.13 124,93 200.96 88.72 I1 4 12 2443.3 -31.09 96.62

3336.15 -29.44 116.50 200.65 84.78 11 36 35 2336.2 -28.62 89.11

3126.88 -27.52 100.89 200.42 83.21 12 37 55 2126.9 -27.59 73.89

2810.66 -29.44 77.87 200.63 84.78 14 10 41 1810.7 -28.62 50.4?

2490.14 -34.13 53.85 200.96 88.72 15 47 45 1490.1 -31.09 25.54

DIFFERENTIAL CCRRECTION8

TOE 1.9648 TRA-1.2895 TC3-7.5793 BAU 1.5985

RDE .5723 RRA .OTOO RC3-2.03OO FAU ,10474

FOE 2.3108 FRA .4770 FC3-5.9507 BSP 12109

DOE 2.0464 6RA 1.2914 BCS 7.8464 FSP 844

LAUNCH DATE JUN 22 1971

MID-COURSE EXECUTION ACCURACY ONBIT DETERMINATION ACCURACY

SiT 6894.1 SiR 1797.1 983 501.3 ST 147,7 3R 42.1 SS 98.1

RRT ,9341 RRF .9875 RTF ,8930 CRT .9691 CRS -.9995 CST -.9618

SGB 7124.S R23 .4100 R13 .9021 LSA 163.3 MSA 17.2 S3A ,S

SG1 7097.2 SG2 623.4 THA 13.79 ELI 153.3 ELI lO.O ALF 15.51

FLIGHT TIME 254.00 ARRIVAL DATE MAR 2 IRTR

HELIC_ENTRI¢ CONIC

RL 152.05 LAL -.00

RP 230.|1 LAP .89

RC 259.583 GL 36.98

PLANETOCENTRIC CONIC

C3 11.299 VHL 4.037

LNCH AZNTH LNCM TIME

50.00 9 17 34

SO.O0 S 23 13

70.00 9 32 98

80.00 9 54 O

90.00 10 49 21

100.00 12 36 52

110.00 14 32 25

DISTANCE $63.28? EARTH TO MARS

LOL 269.95 VL 32.41S GAL 2.2R AZL 85.70 HCA 168.06 8HA 190,98 ECC .20760 INC 4.2994 VI 29,301

LOP 78.04 VP 21.356 GAP -.38 AZP 94.21TAL 13.41 TAP 181.47 RCA 151.33 APO 230.63 V2 23.848

GP -32.28 ZAL 72.$7 ZAP 54.60 (T3 152.76 ZAE 82.|4 ETE 175.61 ZAC 69.40 ETC 274.97 LVi 16.52

DLA 25.75 RAL 323,S0 RAD S841.1 VEL 11.676 PTH 6,71 VHP 4,061 DPA -51.77 RAP 319.31 ECC 1.2682

L-I TIME INJ LAT INJ LONG ]NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

3815.75 -47,42 139.03 203.45 94.36 10 17 SO 2615.7 -40.21 106.T9

3600.69 -40.27 137.90 203.65 88.18 lO 23 14 2600.7 -36.59 107.41

3571.95 -35,49 IS4.91 202.99 82,86 10 32 30 2571.9 -32.95 105,18

3505.94 -27.78 128.82 201.90 78.52 10 52 26 2505.9 -29.77 101.58

3327.15 -25.10 115.04 201.24 76.53 11 44 48 2327.2 -28.27 80.47

2980,41 -27.75 90.19 20|.90 78.52 13 26 52 1980.4 -29.77 62.94

2618,75 -33.49 65.83 202.99 82.86 15 16 S 1618.7 °32.95 35.10

DIFFERENTIAL CORRECTIONI HID-COURSE EXECUTION ACCURACY ORDIT DETERMINATION ACCURACY

T0[ 2.2523 TRA-I.3B2S TCS*?.EE)2 iAU |.S$40 SiT $998.4 S_ 1899.5 883 462.7 ST 163.4 3R 49,0 88 58.7

ROE .9898 RRA .0470 ACS-2.OI3R FAU ,OSl3l RRT .9364 RRF .llTD RTF ,_.il CRT .9749 CRI -.iSlE CIT -,liSt

FOE t,3515 FRA ,4249 FC3-S.1200 DiP 1231S SGB 7251,6 R23 .4197 RI3 ,8909 LSA I?9.S HIA 17.0 88A .4

SON 2.3535 iRA 1.3833 IC3 7.4907 FiR 779 SGI 7222.0 382 845.7 THA |4,38 ELI 170.2 [LE ID.S ALF 16.37

LAUNCH DATE JUN 22 1971 FLIGHT TIN[ 231.00

MELIO£ENTRI¢ CONIC DISTANCE 537.310 EARTH TO MAR8

RL 13R,05 LAL -.00 LOL 219.85 UL $2.429 GAL 2,21AZL iS.IS HCA 169.07 8HA 191.21ECC .20R24 INC 4,8449 Vl E9,301

MR 230.99 LAP .DE LOP 79.06 VP El,S31 GAP -.S! AZP 94.76 TAL 12.85 TAP 161.93 RCA ISl.39 AflO 231.03 V2 E3.8DS

RC 2SR,Iil GL 40.SS ;P -34.32 ZAL ?4,29 ZAP 55.28 ST8 151,22 ZAE II.T6 [T£ 174,63 ZAC 6?,32 [TC 2?S,21LVl 18,E4

PLANETOCENTRIC CONIC

C3 1?.717 VNL 4.209 OLA 29.ES RAL $E4,41 RAO 6841,8 VEL 11.737 PTH 6.?? VHP 4.|94 DPA -53,46 RAP $21.39 ECC 1.2g$6

LNCH AZMTH LNCH TIME L-I TINS INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TINS PO CST TIM INJ 2 LAT INJ 2 LONG

50,00 8 54 47 3?14.19 -47,51 148.54 20T.64 87.04 g 56 4! 2714.2 -43.08 114.49

60,00 8 52 19 3?20.75 -$8,52 14R.01 206,53 91.33 9 54 20 2?20.8 -38.73 !16.88

70.00 8 4? 29 3733.03 -31,43 147,17 204.$3 75,89 9 49 44 2733.0 -34,09 118.76

80.00 8 29 23 37gl,95 -22.36 143,31 201.39 69.68 g 32 3? 2792.D -28.72 122.70

62.22 7 53 $7 3899.29 -17,81 IS4.SO 199.43 66,41 g 0 57 2899.3 -23.99 130.03

100.00 11 12 17 3266.42 -22,36 10g,68 201,38 89.68 12 6 43 2266.4 -28.72 84.07

110.00 13 46 56 2781.84 -31.43 76,08 204,53 75.89 14 33 17 1781,8 -34,09 4?,67

DIFFERENTIAL CCMRECTION3 NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE 2.9889 TRA-I.4g42 TC3-6.7726 BAU 1.6709 SiT 7096.4 8DR 2014.6 SG3 420.3 ST 179.8 SR 57.0 85 SS.T

RDE .SS66 RRA .0182 RC3-1.g737 FAU ,08713 RRT .9397 RRF ,9837 RTF ,8635 CRT .9794 CR$ -.g989 C$T -.9690

FDE 2,3770 FRA .3710 FC3-4.2589 8SP 1257? SGB ?376,8 R23 *4518 RI3 ,8943 LSA 196,g NSA 16.9 SSA ,3

DOE 2.7207 BRA 1.4943 BC3 7,0543 FSP 713 SG1 7346.2 SG2 670.7 THA IS,OS ELI 188.3 EL2 11.0 ALF 17.31

ARRIVAL DATE NAR 4 IR71
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LAUNCH DATE JUM 22 |9T1

flELIO(ENTRIC C(_lZC

RL 152.08 LAL -.DO

9P 231.37 LAP .65

RC 244.7?0 GL 44.46

PLANETOCENTRIC COMIC

C3 19.651VHL 4.433

LNCM A2_TH LNCH TIME

SO.DO 6 28 33

60.00 8 11 $9

70.00 T 31 31

72.23 6 38 26

72.23 6 36 28

72.23 6 38 28

110.00 12 30 56

FLIGHT TIME 258.00 AmRIVkL DATE MAt

• DIITANCE S71,348 EARTH TO MARl

LOL 269.85 VL 32,441GAL 2.12 AZL 84.50 HCA 170.08 SNi 191.43 ECC .20890 INC 5.4878 VI

LOP iQ.OT VP 21.308 GAP -.83 AZP 95.42 TAL 12,30 TAP 102.38 RCA 151.44 APO 231.42 V2

GP -36.60 ZAL 75.78 ZAP 56.20 ETS 149.65 ZAE 81.51 EYE 174,27 ZAC 64.90 ETC 275.50 LVI

DLA 33.01RAL 322.97 RAG &842.7 V[L 11.818 PTH 6.84 VHP 4.358 DP4 -55.33 RAP 323.88 ECC 1.3236

L-I TINE ]NJ LAT INJ LONG INJ RT A8C INJ AZMTN INJ TIME PO CIT TIN |NJ 2 LAT INJ E LONG

3828.34 -48.$4 158.38 ZII.89 78.73 9 30 22 2828.3 -45.61 124.30

3867.23 -37.38 159.84 208.83 73.61 9 16 27 2887,2 -40.14 129.06

3987.18 -25.90 164.67 204.04 66.92 8 37 59 2907.2 -33.02 138.30

4150.41 -19.18 173,88 200.61 62.61 7 47 38 3150,4 -28.78 149.T?

4150.41 -19.18 1T3.eG 200.61 62.81 ? 47 38 3150,4 -28.79 149.77

4150,41 -I9.18 173.86 200,61 62.61 7 47 38 3150.4 "28.7A 149.77

3033.99 "25,90 93.58 204.04 66.92 13 21 32 2034.0 -33,02 6T,21

ORBIT DETERMINATION ACCURACY

8T 196.2 8R 65.8 68 57.7

CRT .9829 CR9 -.9884 CST -,9711

LSA 214.1NSA 16.8 $84 .3

ELI 206.6 EL2 11.5 ALF 18.32

DIFFERENT IAL CCRRECTION6

TOE 2.9754 TRA-1.6391 TC$-6.2388 BAU 2.7129

ROE 1.0164 RRA -,0268 RC3-1.9096 FAU ,077|9

FDE 2.3663 FRA .3062 FC3-3.4005 BSP 12786

8DE 3.1449 BRA 1.6398 BC3 6.5198 FSP 633

LAUNCH DATE JUN 22 1971

H_LIOCENTRIC CDNIC

RL 152.05 LAL -.DO LOL 269.95 VL 32.454 GAL

RP 231.79 LAP .9T LOP 81.09 VP 21.281 GAP

HID-COURSE EXECUTION ACCURACY

SGT 7191.5 3GR 2145.1 3G3 373.3

RRT .9415 RRF .9831 RTF .8763

868 7504.6 R23 .4433 R13 ,8885

881 7472.3 302 695.7 THA 15,83

FLIGHT TIME: 260,00

DISTANCE 575.374

2,03 AZL 83.71HCA

-.75 AZP 96.22 TAL

6 lit II

26,801

23.T60

20.16

ARRIVAL DATE MAR 8 I972

EARTH TO MARS

171.08 SNA 191.66 ECC ,20956 INC 6,2933 Vl 29.301

11,75 TAP 182.84 RCA 151,49 APO 231,82 V2 23.739
RC 267.349 CoL 48,77

PLANETOCENTRIC CONIC

C3 22.351 VHL 4,728

LNCH AZHTH LNCH TIME

50.00 7 30 23

60.00 7 13 19

65,04 5 49 18

63.04 8 49 18

65.04 8 49 16

65.04 5 49 18

GP -39.17 ZAL 77.28 ZAP 5T.42 ETS 148.10 ZAE 81,42 ETE 173.61 ZAC 62.35 ETC 275.85 LVl 22.36

DLA 37.02 RAL 321,07 RAD 8643.9 VEL 11. 931 F_H 6.94 VHP 4. 567 DPA -57.38 RAP 328.95 ECC 1,3678

L-i TIME INJ LAT ]NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

3963.88 -44.03 171.43 215.43 69.77 8 56 27 2963.6 -47.31 136.89

4062.87 -32.59 174.23 209.35 64.85 8 21 2 3062.9 -39.76 145.64

4306.80 -20.20 186.80 201,89 58,29 ? 1 5 3306.8 -31.43 163.14

4306.89 -20.20 186,80 201,89 58.29 7 1 5 3306.8 -31.43 163.14

4306.80 -20,20 186,80 201,89 58.29 7 1 5 3306.8 -31.43 163.14

4306.80 -20.20 186.80 201.39 58.29 7 1 5 3306.8 -31,43 163,14

65.04 $ 49 18 4306.80 "20.20 188,80 201.89 58.29 7 1 5 3306.8 "31.43 163,14
DIFFERENTIAL CORRECTIONS

TOE 3.4195 TRA-I.8305 TC8-5,6161 BAU 1,7639

ROE 1,2501 RRA -.0933 RC3-1.8186 FAU .06626

FDE 2,3/14 FRA .2373 FC3-2.8667 BGP 12978

6DE 3.6409 B_A 1.8328 BC3 5,9032 FSP 548

LAUNCH DATE JUN 22 1971

MELI(XENTRIC CCNIC

HID-COURSE

$GT 7286,5

RRT .9448

8GB 7639.T

SGI 7605,3

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACT

8GR 2296.2 863 321.7 8T 211.5 3R 75.8 68 55.3

RRF .9785 RTF .8839 CRT ,9855 CR8 -.9978 CST -.9720

R23 .4841 RI3 .8795 LSA 230.8 M$A 16.9 8SA ,2

8G2 722.3 THA 16.73 ELl 224.4 EL2 12,1 ALF 19.52

FLIGHT TIHE 262,00 ARRIVAL DATE MAR 10 1972

RL 152.05 L_L -.DO

9P 232.12 LAD 1.00

9C 269.919 GL 53,45

PLANETOCENTRIC CONIC

C3 26.236 VHL 5.122

LNCH AZNTH LNCM TIME

50,00 ? I 12

38.57 5 8 23

58.57 5 8 23

58.57 3 8 23

58.57 5 8 23

58,5T 3 8 23

DISTANCE 579,394 EARTH TO _AR8

LOL 269,95 VL 32,467 GAL 1,94 AZL 82,71 HCA 172.08 SNA 191.89 ECC .21024 INC 7.2851 Vl 29,301

LOP 82.09 VP 21,257 GAP -,88 AZP 97.22 TAL 11.21 TAP 183.29 RCA 151,54 APO 232.23 V2 23.691

GP -42,06 ZAL 78.84 ZAP _,97 ET8 146.63 ZA( 81.55 ETE 173.00 ZAC 59.39 ETC 276.29 LVI 24.80

DLA 41.28 RAL 318.$2 RAD 6645.3 VEL 12,091 PTH 7,07 VHP 4,839 DPA "59,59 RAP 330,81 ECC 1,4318

L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4180.62 -38.23 184,54 216,92 60,56 8 tO 3 3130.6 -47.23 152.98

4434.13 "20.65 197.76 203.12 58,42 8 22 17 3434.1 "33.73 174.93

4434.13 -20.65 197.76 203,t2 53.42 8 22 17 3434.1 -33.73 174.93

4434,13 "20.65 197,78 203,12 53.42 8 22 17 3434.1 "33.73 1?4,93

4434.13 "20,85 197.76 203.12 53,42 6 22 17 3434.1 "33,73 174,93

4434.13 "20,65 I97,76 203.12 53,42 8 22 17 3434.1 "33.73 174,93
58.5T 3 8 23 4434.13 -20.65

DIFFERENTIAL CORRECTIONS

TOE 3,9312 TRAoI,OBDR TC3-4.8227 DAU 1,8274

ROE 1,5467 RRA -.1986 RC3-1.?062 FAU ,05478

POE 2.1819 FRA ,1606 FC3-1.80T8 88P 13119

80( 4.2245 RRA 2.0904 DC3 3,2100 FSP 443

197.76 203,12 53.42 8 22 17 3434,1 -33,73 174,93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 7373,2 SGR 2477.1 8G3 265.5 ST 224.9 5R 88.7 $S 51.1

RRT .8483 RRF .970T RTF ._432 CRT .9877 CRI -.9917 CI| -.97|9

363 7778,1 R23 ,4849 R13 ,3881 LSA 245.8 M$A 16.6 $84 .2

861 7742.7 802 741.4 THA 17.86 ELI 240.6 ELI 12,7 ALF 20.90

LAUNCH DATE JUM 22 1971
FLIGHT TIME 264.00 ARRIVAL DATE MAR 12 I9T2

HELIOCENTRIC CCNIC

RL 152,05 LAL -,OQ LO_. 269.85 VL

RP 232.50 LAP 1,03 LOP 83.10 VP

RC 2?2.4?6 6L 58.55 GP -45.29 ZAL

PLANETOCENTRIC CONIC

DI8TANCE 588,403 EARTH TO MAR8

32.479 GAL 1,85 AZL 81,44 HCA 173,07 8NA 192.1I ECC .21093 INC 8,5554 Vl 28.301

21.232 GAP -1.00 kip 98.43 TAL 10,67 TAP 183.74 RCA 151.58 APO 232,83 V2 23.652

80.42 ZAP 60.94 ET8 145.39 ZA£ 81.94 ETE IT2.54 ZAC 5_,08 ETC 276.88 LVI 2T.51

C3 32.049 VHL 5.661

LNCH AZHTH LNCH TIME

30.00 § 42 20

52,41 4 30 6

32,41 4 3D 6

52.41 4 30 6

82.41 4 30 6

52,41 4 30 6

DLA 45.78 RAL 315.11RAD 3647.8 VEL 12.328 PTH 7.24 VHP 5.204 DPA -81.92 RAP 335.79

L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTN INJ TIM( PO C8T TIM INJ 2 LAT

4368,34 -30,16 1g9.73 213.31 51,28 6 $S 7 3366.3 -43.15

4850.05 -20.26 207.80 204.05 48.06 5 45 56 355D,1 -35.36

4330.05 -20.26 207.80 204.05 48.06 5 48 58 3550.1 -3_.36

4850.05 -20,26 20T,80 204,05 48,06 3 45 56 3550.1 -33.3_

4550.08 -20,26 20T.80 204,05 48.06 S 45 56 3850,t -35.36

4550.05 -20.26 20T.80 204.05 48,06 5 45 56 3_50,1 -35.36
52,41 4 30 6 4530.05

DIFFERENT IAL CCRRECTION6

TDE 4,$267 TRA-2.4010

NDE 1,gs44 RRA -.348g

rDE 1,9810 FRA .1143

DO( 4.g306 8RA 2,4262

-20.26 207.80 204,05 48,06 5 45 5 _

(CC 1.32T4

INJ 2 LONG

174,11

186.38

196.38

186.38

18G.35

196.38

3550.1 -35,36 1S_.38

ORBIT DETERMINATION ACCURACY

6T 233.1SR 99.2 98 45,1

CRT .9891CR9 -,9948 CaT -,g691

LSA 256.6 MSA 16.8 99A .2

EL1 254.8 EL2 13._ ALF 22.T3

TC3-4.1537 8AU 1.89g4

RC3-1.3488 FAU ,04124

FC3-1,1141BSP 13397

6C3 4,4330 FSP 346

NID-COURSE EXECUTION ACCURACY

SGT T431.9 8GR 2691.2 SG3 208.2

RRT .9535 RRF ,9835 RTF ,82A0

SGB Tg04.2 R23 ,$286 R13 ,8A24

SGI ?868.9 562 766.6 THA 19.24
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LAUNCH DATE dUN 83 1871

HELIOCENTRIC CONIC

RL 15E.06 LAL ".08

RP 208.70 LAP -|.75

RC 68.082 GL "lO,ll

PLANETOCENTRIC CONIC

C3 59.107 VHL 6.254

LNEM AZMTM LNCH TIME

80.00 12 EO 2?

6O,O0 13 35 41

70.00 15 13 13

80.OO 17 lS 4?

90.DO 19 8 13

1DO.OO 19 96 39

110.00 20 12 39

FLI;MT TIN( It.DO

DIITANCE 810,347

?.80 AZL 91.89 HCA

ARRIVAL DATE 8EP 13 1171

LOL 870,80 VL 35,187 GAL 87,48 SMA

LC_ 530,55 YP |8,OSD GAP 18.28 AZP 80,?3 TAL 32,17 TAP

GP -3,?S ZAL 43,3t ZAP |ll,9? ET8 |85,88 ZA[ 188,15 [TE

EARTH TO NAIl

218,78 ECC ,33480 INC 1.9R35 Vl 89.$00

88,63 RCA 148.2D APO E93,E4 V2 28,494

,20 ZAC 95,17 ETC 279.E3 LVI -16,$8

DLA -RE,S? HAL 318o88 RAD i650,4 VEL |E,iO| PTH 7,4? VHP 8.?17 DPA -18,15 RAP 530,12 ECC |,84)R

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |MJ 2 LONG

2?SE.4O -19.74 ??,89 185.32 134.22 15 S 18 1752.4 -1,84 8t,$1

2552,28 -13,26 85.6D |91,25 128.41 14 18 13 1552,3 20?3 4?,49

2265.50 "6,54 4?,30 196,20 123,60 15 SO 58 1265.5 ?,42 27,76

1888.09 0,25 22.52 2DO,O? 119.56 17 45 15 588.1 |1.88 l,?l

1525.51 2.94 357,64 201,88 118,14 19 31 39 525.5 14,22 336.28

1862.56 -,28 343.89 200,07 119,88 20 19 22 362.8 11.88 323.15

1312.32 -6.54 536.22 196.20 123.60 20 34 31 312.3 7.42 316.68

DIFFERENT 1AL CORRECTIONS

TOE -.1549 TRA -.5719 TC3 .2012 BAU .1054

ROE -.5982 RRA .1640 RC3 .0182 FAU *04580

FDE -.1779 FRA -.0392 FC3-1.0096 BSP 589

80£ .6179 ERA .5950 BC3 .2016 FSP 151

HID-COURSE EXECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 853.2 SGR 5?3.4 SG3 110.1 8T 11.3 SR 27.S 88 4,3

RRT -.0440 RRF .0846 RTF -.3257 CRT .5541 CR8 -.9607 CST -,6983

8GB 869.2 R23 0,023? 813 .3324 LSA 29.0 MSA 9.2 88A 1.4

SG1 655.3 $GZ 571.1 THA 170,70 EL1 28.3 EL2 9.1 ALF ?5.69

LAUNCH DATE JUN 23 1971 FLIGHT TIME 84.00 ARRIVAL DATE 8[P 15 I971

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 206.72 LAP -1.74

NC 67.265 GL -10.21

PLANETOCENTMIC CONIC

C3 37.289 VHL 6.107

LNCH AZMTH LNCH TIME

50.00 12 19 2

60.00 13 34 43

70.00 15 13 0

80.00 I? 15 0

90.00 19 9 3

100.00 19 57 52

110.00 20 12 26

DIFFERENT I AL CORRECTIONS

70E -.t490 TRA -.8645 TC3 ,2163 BAU ,IOSO

RDE -,5933 RRA ,1596 RC3 ,0111 FAU .04801

FDE -.1924 FRA -.0550 FCS-I,I|4? 8SP 58?

DOE .G!17 8RA .$866 BC$ .2165 FSP 144

DISTANCE 213.784 EARTH TO MARS

LOL 270.90 VL 33.635 GAL 7.83 AZL g1.86 HCA 68.73 SMA 21G,05 ECC .32349 INC 1.8620 Vl 29.300

LOP 339.62 VP 25.8?9 GAP 18.?2 AZP 90.68 TAL 32.72 TAP 10|.45 RCA 146.16 APO 285.94 V2 28.491

GP -3.84 ZAL 42.79 ZAP 165.77 ETS 195.58 ZAE 166.22 (TE 359.25 ZAC 95.07 ETC 279.24 LVi -16,28

DLA -26.?? RAL 318.37 RAD 664g.? VEL 12.557 PTH 7.41 VHP S.401 DPA -18.22 RAP 330.19 SEE 1,8137

L-I TIME INJ LAT |NJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INd 2 LAT INJ 2 LONG

2735.81 -18.95 76,91 184.11 134.50 13 4 38 1735.9 -.81 80.61

2534.52 -12,51 S4.?D 190.04 128.63 14 16 58 1534.5 3,5! 46,R4

2245.55 -5,79 46.24 195.01 123,72 15 50 25 1245.6 8.16 28.70

1863.66 .54 21.18 198,93 119.85 1? 48 4 863.? 12,SS ,3?

1495.86 3.89 555,98 200.79 118.03 19 33 58 495.9 15.05 334,51

1338.13 .54 342.55 198.93 119,85 29 20 lO 338.1 12.85 321.74

1292.37 -5.79 335.16 195,01 123.72 20 33 58 292.4 8.16 515.81

MID-COURSE [XECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 664.2 $GR 581,8 SG3 118.7 8T 11.3 88 27.9 88 R.?

RRT -.0488 RRF ,DglD RTF -.3300 CRT .5442 CR9 -,9592 CST ",6829

80B 882.9 823 -.0268 815 ,3375 LSA 29,4 MSA 9.3 iRA I.S

8GI 666.6 802 5?8.9 THA 170.34 ELl 28.7 EL2 9.3 ALF 76.08

LAUNCH DATE JUN 23 1971 FLIGHT TIME 86.00 ARRIVAL DATE 9EP 17 1971

HELI_ENTRiC CONIC

RL 152.08 LAL -.00

RP 206,75 LAP -1.72

RC 68.502 GL -ID.23

PLANET_ENTRIC CONIC

C3 35.649 VHL 5.971

LNCH AZNTH LNCN TINS

SO.DO 12 17 38

80.00 13 33 42

70.00 15 lZ 40

80.00 17 16 5

gO.DO I9 I1 51

lOO,O0 19 §8 57

IIO.OO 20 12 7

81FFERENTI4L CCRRECTION8

TD[ -,1458 TRA -.5574 TC$ ,2310 8AU ,1102

80E ".S888 RRA .1555 RC3 ,0085 FAU 00S055

FOE -.2077 FRA ".0684 TC3-1.2284 |IF SO)

808 .6091 iRA .5788 5C3 .2312 FSP 158

DISTANCE 217.305 EARTH TO NAR8

LOL 270.80 VL 33.494 GAL 7.76 AZL 91.83 HCA 70.00 SMA 212.76 ECC .31326 INC 1.8309 VS 29.300

LOP 540.89 VP 25.691 GAP 18.19 AZP 90.63 TAL 33.28 TAP 103.27 RCA 146.11 APO 279.40 V2 26,487

GP "3.94 ZAL 42.24 ZAP 164.55 ST9 194.63 ZAE 166.35 [TE 356.25 ZAC 94.98 ETC 279.24 LVI -16.20

DLA -26.96 RAL 31?.TI RAD 6849.1VEL 12.472 PTH 7.57 VHP 8.100 DPA -18.30 RAP 330.25 ECC 1.5867

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

2720.22 -|9.20 76.17 152.95 134.75 13 2 58 1720.2 -.03 59.96

2517.82 -11.8D 53.85 188.87 128.82 14 15 39 I§17.$ 4.25 45.84

2226.78 -5.08 45.26 193.86 123.82 15 4g 47 1226.8 8.86 25.68

1840.48 1,35 19.91 197.54 119.83 |? 46 45 840.5 13.37 358.02

1487.15 4,51 554.37 199.79 117.90 19 38 18 467.2 15.85 332.78

1314.91 1.35 541.28 197.84 119,83 20 20 52 315.0 13.57 320.38

1273.60 -5.05 334.17 195.86 125.82 20 53 20 273.5 8.86 314.6I

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 574.7 9_q 589.4 503 128.1 IT 11.3 8R 28.4 58 ?,2

RRT -,0494 RRF .0J78 RTF 0,_$0 CRT ,5348 CR8 -,9974 (IT -.IIYl

8GB 095.8 823 -.0502 R!3 .3418 LSA 29.8 NSA 9.4 88A !.4

501 577.2 502 585,4 THA IS9.ig ELI 29.1EL2 8.3 ALF 78.50

LAUNCH OAT( JUN 23 197I FLIGHT TIME 88.00 ARRIVAL DATE $[P 1t 19tl

HELIOCENTRIC CONIC

RL 152.08 LAL ".DO LO_ 2?0.90 VL

RP 208.?9 LAP -1,?1 LOP 542.16 VP

RC 69.791 GL "10.24 GP -4.03 ZAL

PLANETC_ENTNIC CONIC

CS 34.168 VHL 5.845

LNCH AZMTH LNCH TIME

50.00 12 16 8

SO.DO 13 32 36

7O,OO 15 12 15

80.00 17 17 4

gO.DO 19 14 36

IO0.OO 19 59 53

110.00 20 11 41

DIFFERENTIAL CORRECTIONS

TOE -.1384 TRA ".5506 TC) ,2454 IAU ,1121

ROE -.5847 RRA ,1511 RC3 ,0054 FAU ,05531

FDE -.8237 FRA -.0850 FC3-I,SSD9 BSP 61?

lOS .6009 BRA .5709 8C3 .2454 FSP 1?3

DISTANCE 220.898 EARTH TO MARS

53.382 GAL ?.89 AZL 91.00 HCA ?1,2? 8MA 209.50 ECC .30382 INC 1.8004 Vl 28.500

25.515 GAP IT.S? AZP g0.58 TAL 33,52 TAP lOS.09 RCA 146,04 APO 2?3.55 V2 28,483

41.89 ZAP 185.30 ITS |95.51 ZAE 168,58 ETE 55?,19 ZAC 94.88 ETC 278.24 LVI -16.10

DLA -27.13 RAL 317.17 RAO 8648.6 VEL 12.413 PTH 7.32 VHP 7.813 DPA -18,39 RAP 330.29 [CC 1.8623

L-I TIN( INJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2T05.61 -17,50 ?5,50 |81.84 134,98 13 1 13 1705,S ,71 58.35

2502.19 -11.13 63.08 18T.?5 12s.gg 14 14 18 1502.2 4.93 45.09

2209.20 -4.41 44.53 192.75 123.gD IS 49 4 1209.2 g.52 24.75

1818,82 2.07 18,69 196,78 lls.7g 17 4? 23 818.6 14.04 357.73

1438.45 5,Sg 352.61 195.77 117.75 19 58 55 439.4 16.60 331.09

1293,09 2,07 540,08 1g6,78 119.79 20 21 26 293.1 14.04 319.12

1256.02 -4.41 333,25 192.78 123.g0 20 32 37 286.D 9.52 318,87

RID*COURSE EXECUT|ON ACCURACY ORB|T DETERMINATION ACCURACY

SGT 684.4 SGR 598,9 SG3 158.0 RT 11,4 8R 28,1 R8 ?ol

RRT ".0522 RRF ,105! RTF ".3352 CRT ,525? CR8 -.9854 CST -.8710

SGB 908.1 823 -.0340 813 .3445 L8A 30,4 MSA go5 SSA 1,6

SGI 687.3 802 593,6 TMA 169.58 ELI 2g.5 EL2 g.4 ALF 76.91

2110



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DST[ JUN 23 197|

HELIOCENTRIC CC_IC

RL 152.06 LAL ".00

RP 20S.64 LAP "1.69

RC 71.130 GL -10.23

PLANETO¢ENTRIC CONIC

C3 32.822 VML 5.729

LNCH A2MTH LNCH T|NE

50.00 12 14 37

KO.O0 13 31 2?

?D.O0 19 11 42

80.00 17 17 47

9Q.OD 19 17 17

100.00 20 0 39

llO.O0 20 I! g

PL|SNT Till( 90.00 ARRIVAL DATE SIP 21 1071

OI8TAWC[ 226.88I EAqTN TO NAq8

LOL R?0.90 VL 33.640 GAL ?.13 kZL 9i.?? MCA 72.83 IRA 207.14 [C¢ .29812 INC 1.7704 Vi

LOP 343.43 VP 25.348 GAP 17.16 kip 90,53 TAL 36.36 TAP |OR.DO RCA 141.0! APO 299.2T V2

6P -4.14 ZAL 41.16 ZAP 162,03 ETS 198.10 ZAE 166.63 ETE 356.04 ZAC 9d.78 ETC 279.24 LVI

DLA -27.29 RAL 316.58 RAD 6648.t VEL 12,359 PTH 7.28 VHn 7,536 OPA -18.49 RAP 330.31

L-I TIRE INJ LAT INJ LONG INJ RT A$C INJ AZMTH |NJ TIME PO CST TIM IMJ 2 LAT

2691.q4 -16,84 ?4.86 160,?8 135,18 12 59 29 1991,9 1.39

2487.56 -tO.SO 62.36 186.68 129.14 ld 12 55 1487.6 5.57

2192.77 -3.79 43.47 191.69 1_3,97 15 44 IS 1192.8 10.12

1798.05 2.76 17.58 195.76 119.74 !? 4? 45 ?g6.1 14.66

1412.74 6.54 351.30 197.83 117.56 lg 40 50 412.? 17.31

1272.53 2.76 338.95 195,76 119,74 20 21 52 272.5 14.66

1259.59 -3.79 332.39 191.69 123.97 20 31 48 239.6 10.12

20.300

26.4??

-16.00

ECC 1.5402

[NJ 2 LONG

$e.?a

44,39

23.8?

356.54

529.49

317.9!

312.78
DIFfErENT IAL CCRRECTIONS

TOE "-1241TRA -,5346 TC3 .2708 DAU ,1189

ROE -,5811NPA .1469 RC3 .0015 FAU .05622

FOE -.2401 FRA -.1029 FC3-1.4829 BSP RiO

BDE ,5942 BRA .5544 BC3 .2706 FSP 169

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 688.2 SC_ 604.2 SG3 148.6 ST 11.0 $R 29.2 9S _.1

RRT -.0644 RRF .1133 RTF -,3614 CRT .4941 CR$ -.9555 CST -.6548

SOB 915,8 623 -.0170 615 ,3721 LSA 30.7 MSA 9.4 696 1.7

SG1 592.7 SO2 599.0 THA |66.88 ELI 29.7 ELI 9.4 ALF 78._1

LAUNCH DATE JUN 23 1971 FLIGHT TIN( 92.00 ARRIVAL DATE SEP 23 1971

HELI(XENT RIC CCIMIC

RL 152.06 LAL -.00 LOL 270.90 VL 33.127 GAL

RP 206.90 LAP -1.67 LOP 344.70 VP 25.193 GAP

DISTANCE 228,264 EARTH TO MARS

7.57 AZL 91.74 HCA 73.80 6M4 204,74 £CC .28710 |NC 1.7408 Vl 29.300

16.67 AZP 90.49 TAL 34.89 TAP 108.69 RCA 145.96 APO 265.52 V2 26.47_

354.80 ZAC 94.69 ETC 279.23 LVI -15.89RC 72.517 GL -10.22

PLANETOC£NTRIC CONIC

C3 31.601VHL 5.621

LNCH AZNTH LNCH TIME

50.00 12 13 6

60.00 13 30 16

70.00 15 11 4

80.00 17 16 24

90.00 19 19 51

100.00 20 I 16

110.00 20 10 31

GP -4.24 ZAL 40.65 ZAP 160.73 ETS 192.46 ZAE 167.17 ETE

DLA -27.43 RAL 316.02 RAD 6647.6 VEL 12.317 PTH 7.24 VHP 7.276 DPA -!8,60

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CGT TIM

2679,24 -16,23 74.26 179.77 135.36 12 57 46 1679.2

2474.02 -g.92 61.69 185,66 129.26 14 11 30 1474.0

2177.57 -3,21 42.67 190.67 124.02 15 47 22 1177.6

1778.98 3.41 _6.53 194.78 119.68 17 46 5 779.0

1387,32 7.33 349.86 196.92 117.39 19 42 5@ 387.3

1253.45 3.41 337.90 194.78 119.68 20 22 9 253.5

1224.38 -3.21 331.59 190.67 124.02 20 30 55 224.4

RAP 330.31 ECC 1.5201

INJ 2 LAT INJ 2 LONG

2.03 $8.29

6.16 43.73

10.68 23,04

15.23 355.41

17.97 52?.86

15.23 316.78

10.68 311.96

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1235 TRA -.5323 TC3 .2795 DAU .1180 5GT 698.7 SGR 611.1SG3 159.9

ROE -.5775 RRA .1430 RC3 -.0026 FAU ,05931 RRT -.0657 RRF .1214 RTF -,3513

FOE -.2584 FRA -.1226 FC3-1.6248 OSP 564 SOB 928.2 625 -.0306 R13 ,3636

DOE .5906 BRA .9512 BC3 .2793 FSP 206 6GI 703.0 502 606.1THA 167.32

LAUNCH DATE JUN 23 1971 FLIGHT TIME 94.00

HELIC_ENTR|C COqIC DISTANCE 232.027

RL 152.06 LAL -.00 LO_. 270.90 VL 33.022 GAL 7.52 AZL 91.71HCA 75.07 5MA

RP 206.gK LAP -1.65 LOP 345.96 VP 25,047 GAP 16.20 AZP 90.44 TAL 35.40 TAP

RC ?3.930 GL -10.20 GP -4.35 ZAL 40,16 ZAP 159.41 [TS 191.90 ZAE 167.58 [TE

PLANETOCENTRIC CONIC

C3 30.490 VHL 5.522 DLA -27.55 RAL 315.48 RAO 6647.2 VEL 12.269 PTH 7.21VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT 1NJ LONG INJ RT ARC INJ AZMTH

30.00 12 11 35 2667,45 -15.66 73.75 176,80 135,52

SO,0O 13 29 1 2461.47 -9.38 61.07 184.67 129,38 14

?O.GO 15 10 21 2163,52 -2.67 41,94 169.70 124.06 15

00.00 l? 18 49 1761.33 4.00 15.56 193.84 !19.61 17

90.00 19 22 17 1363.19 8.09 348.49 196.06 117.19 19

100.00 20 I 41 1235.00 4,00 336.92 193.84 119.61 20

110.00 20 9 4? 1210,3d -2,67 330.96 189.70 I24,06 20

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1221 Tq4 -.5293 TC3 .2878 9AU .1174 $GT 707.7 9GR 617,7 $63 172.0

ROE -.5?42 ERA .1392 RC3 -.0074 FAU .06259 RRT -.0641RRF .1301RTF "._.52

FOE -.2?SO FRA -.1439 FC3-1.?769 68P 603 SGR 9_9.4 R23 -.0417 R13 ,3574

6DE .5870 BRA .3473 9C5 ,2879 FSP 225 SGI 712,1 902 612.6 THA 167,42

LAUNCH DATE JUN 23 1971 FLIGHT TIME 96.00

HELIOCENTRIC CONIC DISTANCE 235.854

RL 152.06 LAL -.00 LOL _?0.90 Vk 32.925 GAL 7.47 AZL 91.68 HCA 79.33 8MA

RP 20?.04 LAP -1.64 LOP 347.23 VP 24.909 GAP 15.73 AZP 90.40 TAL 35.90 TAP

ORBIT DETERMINATION ACCURACY

ST |1,1SR 2g,5 SS 8.6

CRT .49_9 CRS -.9509 C_T -.5662

L6A 31.2 MGA 9.6 SSA 1,?

ELl 30.1 EL2 9.5 ALF 78.25

ARRIVAL DATE SiP 25 1971

EARTH TO MARS

202.57 ECC .27g70 INC 1.7116 Vl 29.300

110,47 RCA 145.91APO 259.23 V2 26.462

355,42 ZAC 94.59 ETC 279.21LV! -15.??

7.026 DPA -18.73 RAP 530.29 ECC 1.5018

INJ TIME PO CST TIM INJ 2 LAT IkJ 2 LONG

12 56 3 1667.4 2.62 57.76

10 5 1461.5 6.71 43.12

46 24 1163.5 11.20 22.28

A9 I0 761.3 15.T6 35s.37

45 O 363.2 10.58 326.58

2P 17 235.8 15.76 315.73

29 57 210.3 11.20 311.20

O_91T DETERMINATION ACCURACY

AT 11.3 3R 29.9 33 9.0

CRT ._93_ CRi -.9485 C8I -.6748

LSA 31.7 NIA 9.7 IS4 1,9

ELI 30.5 EL2 9.6 4LF ?e.29

ARRIVAL DATE 8EP 27 1971

EARTH 10 MAR8

200.60 ECC .27287 INC 1.6027 Vt 29.300

112.23 RCA 14_,86 APO 255.34 v2 26.454
9C 7F.426 GL -I0.17

PLANETOCENTRIC CONIC

C3 29.476 VHL 5,429

LNCM AZMTH LNCM TIME

50.00 12 10

SO.DO 13 2? 45

?O.OO 15 9 31

80.00 17 19 2

90.00 19 24 31

100,00 20 ! 54

110.00 20 6 57

GP -4.47 ZAL 39.69 ZAP 118.05 ET8 191.39 ZAE 168.05 ETE 351.67 2AC 94.Aq ETC 27_.20 LVi -15.63

DLA -27.66 RAL 314.95 RAO 6646,8 VEL 12,224 PTH 7,16 VH_ 6.786 DPA -16.97 RAP 330.24 [CC 1.d951

L-] TINE 1NJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

26S6,$4 -15.13 ?3.25 |77,98 ]35.6? 12 _4 20 1656,5 3.17 9?.50

244g.89 -6,88 60.50 183,74 129,4T 14 8 35 144g.g ".22 42.56

2150.63 -2,18 41,27 186.76 124,0g 15 AS 22 !150.@ 11.67 21,58

1745.16 4.55 14,66 192.93 119.54 17 69 ? ?45.2 16.23 353.40

1340.4g 8.79 367.19 195.23 116.99 lg d6 52 340.9 Ig.15 324.91

1219,63 4.55 336.03 !92.g3 11g.$4 20 22 13 219.6 16.23 314.77

11g7,45 -2.10 330.18 188.76 124.0g 20 28 55 197.5 11.67 310.50

ORBIT DETERMINATION ACCURACY

ST 11.A SR 30.2 SS 9.5

CRT .4917 CRS -.9460 CST -.8021

LSA 32.1MSA 9.9 55A 1.g

FL1 30.@ EL2 9.? ALF ?S.SS

DIFFERENTIAL CCRRECTION6

TD£ -.1205 TRA -.5258 TC3 .2961DAU ,1168

ROE -.$711RRA .1354 RC3 -,0129 FAU .06603

FDE -.2957 FRA -.1657 FC3-1.9394 BSP 62?

BD[ .5837 BRA .5430 BC3 .2963 FSP 245

RID-COURSE EXECUTION ACCURACY

SGT 715.6 SGR 624.1 SG3 16d.7

RRT -.0649 RRF .1392 RTF -.5357

SGB 949,5 R23 ".0519 R15 .3519

$61 720.1SG2 618.8 THA 167.3d

_ili



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 83 tS?t

HELIOCENTRIC CONIC

RL 158.DG LAL ".00

RP 20?.12 LAP -t,S2

RC 76.944 GL -tO.IS

PLANETOCENTRIC CONIC

C3 28,55D VHL 5,343

LNCH AZMTH LNCH TIME

so.go 12 8 33

80,00 13 2G 21

?O.O0 tS 8 38

60,00 t? 19 2

90.00 18 28 31

100.00 20 I 54

110.00 20 8 2

FLIGHT TII4( 00,00 AmRIVAL DATE IEF El tlTt

DIRTANC( 139,E81 EARTH TO MAR8

LOt. l?O,90 VL 38,834 GAL T.42 AZL 91,68 HCA 77.S9 8MA ERa.Or ECC ,lSlSG INC t,0S41 Vt ERR)D0

LOP 348,43 VP 24,T79 GAP tS,28 AZP 90,36 TAL OR,SO TAP ||3,D7 RCA IdS,i2 APO 2It.S1 VZ 24,444

GP "4,50 ZAL $9.24 ZAP 15R.69 ET8 t90,93 ZAE tGS.S8 ETE $50,12 ZAC 94,$9 ETC 279,t? LVI -15,A9

DLA -2T,TS RAL 314.45 RAD 6Q4E,4 VEL |2,180 FTH T.15 VHP E.558 DPA "IS,D2 RAP 330,17 [CC t.4iOt

L-I TIME INJ LAT INJ LONG |NJ RT AlE INJ AZHTH INJ TIME PO COT TIN IMJ 2 LAT INJ 2 LONG

2046,47 "14,64 72,80 IT?.00 13S,T9 12 52 50 |G4R,S 3.68 3R,88

2489.20 -0,42 39,90 182.85 129.36 14 7 6 1439.3 7.GO 42,04

2138,87 -|.73 40.65 187,87 124.12 15 44 tS 1138,9 12.09 20.94

1730.40 S,04 18,85 102.06 119.47 17 4? SS 730,S 1S.68 SSt. S2

1319.42 9,44 548,98 194.43 t16.78 19 48 $0 $19.4 19.86 328,82

1204,96 5.04 338.22 192.06 tl9.A7 20 21 59 205.0 IS.66 313.89

1185.68 -I.73 329.57 187.97 124.12 20 27 48 185.7 12.09 309.85

MID-COURSE EXECUTION ACCURACY C_qBIT DETERMINATION ACCURACY

$GT 722.3 SGR 630.2 SG3 198.3 ST 11.4 8R 30.6 SS tO.O

RRT -.0662 RRF .1489 RTF -.3279 CRT .4893 CRS -.9434 CST -.8891

SGB 958.6 R23 -,0617 Rt3 ,3464 LSA 32.6 NSA 10.0 SIA 1.8

8G1 727.1 SO2 624.7 THA 167.08 ELt 31.1 EL2 9.8 ALF 76.47

DIFFERENTIAL CORRECTIONS

TOE -.1186 TRA ".5223 TC3 .3033 BAU .1160

fiDE -.5682 RRA .1318 RC3 -.0191 FAU .06969

FOE -.3154 FRA -.1895 FC3-2.1132 BSP 642

BDE .5805 BRA .5386 BC3 .3039 FSP 266

LAUNCH DATE JUN 23 1971 FLIGHT TIM( 100.00 ARRIVAL DATE OCT 1 1971

HELIOCENTRIC CONIC

RL 152.06 LAL -.OOLO(. 2?0.90 VL

RP 207.21 LAP -1.60 LOP 349.78 VP

RC 78.502 GL -10.08 GP -4.71 ZAL

PLANETOCENTRIC CONIC

C3 27.701 VHL 5.263

LNCH AZHTH LNCN TIME

50.00 12 7 3

60.00 13 25 7

70.00 t5 7 36

60.00 17 IS 49

9D.OO t9 28 10

100.00 20 1 41

110.00 20 7 2

DIFFERENTIAL CORRECTION8

TOE -.1171 TRA -.519! TC5 .3088 6AU .1148

ROE -.5655 RRA .1262 RC3 -.0259 FAU .07353

FOE -.5355 FRA -.2147 FC3-2.2962 BSP 65|

BDE .5775 6RA .5347 BC3 .3099 FSP 290

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CCNIC

RL 152.06 LAL -.OD

RF 207.31 LAP -1.57

RC 80.098 GL -10.03

PLANETOCENTRIC CONIC

C3 26.921 VHL 5.189

LNCH AZHTH LNCH TIN(

50.00 12 5 34

80.00 13 25 47

70.00 15 6 31

80,00 17 18 23

90.00 19 29 25

100.00 20 ! I5

liD.O0 20 S 57

DISTANCE 243,565 EARTH TO MARS

32.750 GAL 7.37 AZL 91.GS NCA 78.86 SNA 197.19 ECC .26074 INC 1,6259 Vl 29.300

24.656 GAP 14.84 AZP 90.31 TAL 36.84 TAP 115.69 RCA 145.78 APO 248.61 V2 26.435

38,81 ZAP 155.29 ETS 190.50 ZAE 169.17 ETE 348.10 ZAC 94.29 ETC 279.14 LVI -15.$4

DLA -27.85 RAL 313.97 RAD 6646.1 VEL 12.151 PTH 7.12 VHP 6.339 DPA -19.18 RAP 330.07 [CC 1.4559

L-I TIME |NJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO COT TIN |NJ 2 LAT INJ 2 LONG

2837.23 -14,18 72,39 176.17 135.91 12 51 0 |637.2 4.14 56,48

2429.54 -7,99 59.51 182.00 129.63 14 5 37 1429.5 6.10 41.57

2128.20 -1.32 40.09 187.02 124.13 15 43 4 1128.2 12.48 20.35

17t7.34 5,46 t3.12 191.23 1|g,40 17 47 27 717.3 17.04 351.73

1300.2! 10.03 344.88 193.67 116.58 19 49 $1 300,2 20.12 $22,40

1191.81 5.48 334.49 191,25 119.40 20 21 33 191.8 17.04 313.09

1175.02 -1.32 329.01 187.02 124.13 20 26 37 175.0 12.46 309.27

HID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 728.2 SGR 636.1 SG3 212.6 ST 11.5 SR 30.9 88 10.4

RRT -,0675 RRF .1591 RTF -.3186 CRT .4676 CRS -.9408 CST -.6958

5GB 966.9 R23 -.0721 R13 ,3396 LSA 35.0 HSA 10.1 SSA 2.0

SGI 753.2 SG2 630.3 THA 166.77 ELt 31.4 EL2 9.9 ALF 78,54

FLIGHT TIME 102.00 ARRIVAL DATE OCT 3 1971

LOL 270.90 VL

LOP 351.02 VP

GP -4.83 ZAL

DISTANCE 247.481 EARTH TO MARS

32.673 GAL 7.32 AZL 91.60 HCA 80.12 SNA 195.72 ECC .25537 INC 1.5980 Vl 29.300

24.541 GAP 14.41 AZP 90.27 TAL 37.27 TAP 117.39 RCA 145.74 APO 245.70 V2 26.422

38.41 ZAP 153.85 ETS 190.11 ZA[ 169.81 ETE 345.74 ZAC 94.19 ETC 279.11 LVi -15.1A

DLA -27.89 RAL 313.52 RAD 6645.S VEL 12.119 PTH 7.09 VHP 6.130 DPA -19.36 RAP 329.94 ECC 1.4430

L-I TIN[ INJ LAT INJ LONG |NJ RT ASC |NJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2628.77 -13.77 72.01 175.39 IS6.01 12 49 22 1628.8 4.56 56.14

2420.70 -7,61 59.06 161.20 129.70 14 4 7 1420,7 0.46 41.14

2118.60 -.98 39.5g 186.20 124.14 15 41 49 1110.6 12.83 19.82

1705.7t 5.87 12.48 190.42 II9.SS 17 46 49 705.7 17.37 351.02

1283.15 10.55 343.89 192.92 Ils.3g 19 50 40 283.2 20.52 321,31

1180.18 5.87 SS3.85 190.42 119.33 20 20 55 180,2 17.37 312.39

IIS5.42 0,98 $28.51 t86.20 124.14 20 25 22 165.4 12.83 308.74

DIFFERENT IAL C(SqRCCTION8

TDE -.1158 TRA -.5161TC3 .3129 6AU .!133

ROE -.S626 RRA .124T RC3 -,0335 FAU ,07780

FDE -.3566 FRA -.2413 FCS'2.4957 RSP 654

60E .5747 SRA ,5309 6C3 ,3t47 FOP 315

LAUNCH DATE JUN 2S 1971

HELIOCENTRIC CONIC

NID-COUR3E EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

SOT 733.2 SGR $41.8 5G3 2E7.8 ST 11.6 SR 31.2 As 10.9

RRT -,0666 RflF ,17OI RTF -._84 CRT .4669 CR6 -,93|2 CST -.YOEY

SOB 974.4 R23 -,0833 R13 .SS2S LEA 33.4 MSA 10.2 SSA 2.0

SGI 738.5 SG2 SS$.7 TNA 1El,dO ELl 31.7 EL2 10,0 ALF 78.59

PLIGHT TIME t04.00 ARRIVAL DATE OCT 5 1971

DISTANCE 251.428 EARTH TO MARS

RL 152.08 LAL -.OO LOL 270,90 VL

RP 207.42 LAP -1.55 LOP 352.28 VP

RC 91.730 GL -9,9? GP "4.97 ZAL

PLANETOCENTRIC CONIC

C3 26.203 VHL 5.119

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT

50.00 12 4 6 2621.05 -13.39

60.00 13 22 26 2412,70 -7,26

?O.O0 15 S 2t 2110.03 -.63

80.00 17 17 43 1665,60 6.20

90.00 Ig SO 8 1268.S5 10.99

!00.00 20 0 35 1170.07 6.20

110.00 20 4 47 1156.85 -,63

DIFFERENTIAL CCRR[CTIORS

TD[ -.1149 TRA -.5135 TCS ,3140 |AU ,|112

RDE -.5605 RRA .1215 Re3 -,04t9 FAU ,08190

FDE -.3782 FRA -.2697 FC3-2.TDGD DSP 652

BDE ,5721BRA .5276 BE3 .3174 FOP 341

32.601 GAL ?.28 AZL 91.$7 HCA 91.38 SMA 194.$8 (CC ,28040 INC t.5702 VI 28,300

24.431 GAP 13.99 AZP g0.24 TAL 3?.69 TAP 119,07 RCA 145.?0 APO 243,DS V2 28.409

SS,OS ZAP IS2.sg ETS 19g,7s ZAE 170,50 (T[ $42.92 ZAC 94,09 ETC 279.07 LV! -IS.00

DLA -27.93 RAL $13.10 RAD 6645,5 V(L 12.090 PTH 7,07 VHP S.$31 DPA -Ig.56 RAP 329.79 [CC 1.4312

INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

71.67 174.63 136,09 12 47 47 1621,1 4.gO 58.$1

58.69 180,43 12g. TS 14 2 38 1412.7 8.63 40.75

3g.15 185,43 124.15 15 40 31 1110.0 13.13 19,35

I1.92 189,65 119.26 17 45 58 895.6 17,66 350.41

$43,05 lg2,19 116.22 lg 51 17 268.5 20.86 320,37

333,28 189.65 119.26 20 20 5 170.1 t7.68 311.78

$28.06 185,43 124.15 20 24 A IS6.9 13.13 305.27

RIO-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 737.2 SGR 647.3 SG3 243.g 8T 11.7 SR 31.5 $8 11.4

RRT -.0693 RRF .1616 RTF -,2957 CRT .4871CRS -.gsss CST -.7100

SOB 981.1 R23 ".0956 R13 .3231 LEA 33,8 NSA 10.3 8SA 2.1

SG1 742.8 SO2 640.9 THA 166.00 ELI 32.0 EL2 10,0 ALF 78,60
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH OAT_; JUN E3 1971

HELIO(ENTRIC C(:NIC

ML 152.09 LAL ".OD

RP 207.54 LAP -1.53

MC 83.399 GL "9.90

PLANETOCENTRIE CONIC

C3 25.540 VHL 5.054

LNCH AZMTH LNCH TINS

SD.DD 12 2 40

60.00 13 21 4

?O.OO 15 4 ?

8Q.OQ 17 16 50

go. GO 19 30 15

100.OO 19 99 41

FLIGHT TIM( 101,0O ARRIVAL DATE OCT Y IS71

DIITANCE 29S.397 EARTH TO NAIl

LOL 870.90 VL 8E.99l 6AL 7.24 kZL 91.54 HCA 82.64 6NA t99.18 [CC .24382 INC 1.5427 VI 29.)09

LOP 353,54 VP 24.328 GAP 13,59 AZF 90.20 TAL 38.07 TAP 120.71NCA 14S.$7 APO 240.93 V2 21.3BS

GP -5.10 ZAL 37.68 ZAP 150.90 [TS 189,41ZAE 171,23 ST[ 33g.50 ZAC 93.99 ETC 279.02 LVI -14.nl

DLA -27.96 RAL 312.70 RAO 8649.2 VEL 12.063 PTH 7.05

L-I TIME IMJ LAT INJ LONG INJ RT ARC INJ AZNTH

2614.05 -13.05 71.36 173.95 136.I7

2405.91 -6.93 S8,34 179.71 129.80

2102.46 -.34 38,75 184.6g 124.15

1686.g9 6,49 11.43 188.91 119.21

1258.70 11.34 342.36 191.48 116.08

1161.46 6,4g 332.81 188.91 119.21

VMP |,T41 DPA -19.77 RAP 329.61 ECC 1.4203

IMJ TIN[ PO C8T TIN INJ 2 LAT INJ 2 LONG

12 49 14 1614.0 5.30 55.52

14 1 9 1405.5 9.14 40.39

15 39 10 1102.5 13.41 18.93

17 44 97 887.0 17.90 349.88

19 51 11 296.7 21.12 319.60

20 19 2 161.5 17.90 311.25

110.00 20 3 33 1149.28 -.34

DifFERENTIAL CORRECTION8

TOE -.1147 TRA -.5116 TC3 ,3137 BAD .1085

RDE -.5581RRA .1180 RC3 -.0510 FAU .06641

FOE -.4007 FRA -.2995 FC3-2,9291 6SP 646

BDE .5698 BRA .5250 BC3 .3178 FSP 369

327.67 184.69 124.15 20 22 43

HID-COURSE EXECUTIOI_ ACCURACY

SGT 740.7 SGR 652,7 $93 260.9

RRT -.0692 RRF .1938 RTF -.2804

SGB 987.3 R23 -.1102 R13 .3115

SGI 746,5 SG2 646.1 THA 165.69

LAUNCH DATE JUN 23 lg71 FLIGHT TIM_ 108.00

HELIOCENTRIC CONIC

RL 152.06 LAL -.OO

RP 207.66 LAP -1.51

RC 85.104 GL -9.83

PLANETO(ENTRIC CONIC

C3 24.927 VHL 4.993

LNCH AZHTH LNCH TINE

50.00 12 1 17

60.00 13 19 42

7Q.OO 15 2 49

80.DO 17 15 42

go. Do 19 29 39

lO0.O0 19 58 33

110.00 20 2 16

DISTANCE 239.393

LOL 270.90 VL 32.473 GAL 7.20 AZL 91.52 HCA 93.g0

LOP 354.80 VP 24.230 GAP 13.19 AZP 90.16 TAL 38.44

GP -5.24 ZAL 37.35 ZAP 14g.38 ETS 189.09 ZAE 171.97

DLA -27.98 RAL 312.33 RAD 6645.0 VEL 12.037 PTH 7.02

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

2607.72 -12.74 71.08 173.29 136.24

2399.09 -6.67 58.03 179.04 129.84

2095.84 ",09 38,41 184.00 124.15

1679.84 6.73 11.04 188.20 119.16

1247.84 11.61 341.84 190,78 115.97

1154.31 6.73 332.41 188.20 119.19

1142.66 -.09 327.32 184.00 124.15

149.3 13.41 307.R$

ORBIT DETERM|NATION ACCURACY

8T 11.8 8R 31.7 $S 11.S

CRT .4893 CR$ -.9330 CST -.7104

LSA 34.2 MSA 10.5 8SA 2.1

ELI 32.3 EL2 lO.l ALF 78.53

ARRIVAL DATE OCT 9 1971

EARTH TO MARS

SNA 192.04 ECC ,24159 INC 1.5154 Vl 29.300

TAP 122.93 RCA 145.65 APO 238.43 V2 26.381

ST( 335.26 ZAC 93.90 ETC 278.97 LVI -14.62

VHP 9,559 DPA -19.99 RAP 329.40 ECC 1.4102

|NJ TIME PO CST TEN INJ 2 LAT INJ 2 LONG

12 44 44 1607.7 3.S2 55,25

13 59 41 1399.1 9.42 40.08

15 37 45 1095.8 13.64 18.57

17 43 41 679.8 18.10 349.4S

19 50 27 247.8 21.32 319.03

20 17 48 154.3 18.10 310.82

20 21 18 142.7 13.64 307.48

DIFFERENTIAL CCRRECTION8

TD( -.1150 TRA -.5102 TC3 .3102 BAU ,I053

RDE -.5559 IRA .1147 RE3 -.0610 FAU .09114

FDE -.4234 FRk -.3304 FC3-3.16§4 BSP 637

BOE .5676 BRA .5229 BC3 o3161 FSP 399

MID-COURSE EXECUTI(3N ACCURACY ORBIT DETERMINATION ACCURACY

SGT 743,6 $GR 657.9 SG3 278.8 ST 11.9 SR 32.0 SS 12.3

RRT -.0684 RRF .2066 RTF -.2627 CRT .4g28 CRS -.9309 CST -.7272

SGB 992.8 R23 -,1265 R13 .2979 LSA 34.6 MSA lO.S SSA 2.2

3G1 749.4 SG2 651.2 THA 165.43 ELI 32.6 EL2 10.2 ALF 7R.42

LAUNCH DATE JUN 23 1971 FLIGHT TIM( llO.O0 ARRIVAL DATE OCT 11 1971

HELIOCENTRIC CONIC

8L 152.06 LAL -.DO

RP 207.80 LAP -/.48

RC 86.843 GL -9,75

PLANETOCENTRIC CONIC

C3 24.358 VHL 4.939

DISTANCE 263.410 EARTH TO MARS

LOL 270.90 VL 32.417 GAL T.IS AZL 91.49 NCA 85.15 SMA 191.02 ECC .23767 INC 1.4882 Vl 29.300

LOP 356.09 VP 24.137 GAP 12.81 kIP 90.13 TAL 38.77 TAP 128.92 RCA 145.62 APO 236.43 V2 26.365

GP -5.39 ZAL 37.05 ZAF 147.93 ETS 188.79 ZAE 172.73 ETE 329.91 ZAC 93,80 ETC 278,91 LVI -14.41

LNCH AZMTH LNCH TIN£ L-1TINE INJ LAT

50.00 II 59 55 2602.03 -12.46

60.00 13 18 21 23g3.39 -6.42

70,00 IS 1 20 2090.14 .13

8O.OO 17 14 21 1674.12 6.92

go. Do 19 28 20 1242.04 !1.78

100.00 19 57 13 1148.59 6.92

110.00 20 D 55 1136.96 .|3

D|FFERFH¥1AL CORRECTIONS

TDE -.1159 YRA -.5095 TC3 .3034 6AU .|015

ROE ".5531 RRA .1114 RC3 -.0716 FAU .09610

FOE -.446t FRA -.3_27 FC3-3.4198 RIP 624

SOS .$656 SPA .5215 9C3 .3118 FIR 430

LAUNCH DATE JUN 23 1971

HELIOCENTNIC CONIC

RL 152.DS LAL ".00

RP 207.94 LAP -1,46

DLA -27.98 RAL 311.99 RAD 6644.7 VEL 12.014 PTH 7.01 VHP 5.886 DPA -20.23 RAM 329.19 ECC 1.4009

INJ LONG INJ RT A$C INJ AZMTM INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

70.93 172.68 138.30 12 43 17 1602.0 5.90 55.0_

97.75 178.40 129.87 13 58 15 1393.4 9.66 39.80

38.11 183.34 124.15 IS 36 10 1090.1 13.85 18.23

10.72 187.52 119.12 17 42 15 67A.1 18.26 349.10

341.51 190.09 115.90 19 49 2 242.0 21.45 318.65

332.09 187.52 119.12 20 16 21 148.6 18.26 310.46

327.03 183.34 124.15 20 19 52 137.0 13.65 307.17

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 745,9 3_ 663.0 $83 297.8 3T 12.1 SR 32.2 3l 12.?

RRT ",0595 RRF .|199 HTF "._.11 CRT .4979 Cfl8 ".9279 Ca! -.7969

396 998,0 I23 ".1453 RI3 .2811 LSA 35.0 HSA 10.8 SIA 2.2

391 751.7 SG2 IS8.4 THA 115.32 ELI 32.8 EL2 10.3 ALF 78.23

FLIGHT TIME 112.00 ARRIVAL DATE OCT 13 1971

DISTANCE 267.448 EARTH TO MARl

LOt. 270,90 VL 32.3SS GAL 7.12 AZL 91.46 HCA 86.41 8MA 190.10 ECC .23406 INC 1.4912 Vl 29.300

LOP 337.31 VP 24.049 GAP 12.44 kIP 90.09 TAL 39.07 TAP 123.40 RCA 145.61 APO 254.39 V2 26.349

GP -5.54 ZAL 39.78 ZAP 146.25 [T8 |89.50 ZAE 173.46 ETE 323.04 ZAC g3.70 ETC 278.85 LVI -14.1lRC 8R,616 GL -S.66

PLANETOCENTRIC CONIC

C3 23.829 VHL 4.881

LNCH AENTH LNCH TIME

SO.DO 11 58 36

GO.GO 13 17 1

70.00 15 O 4

80.OO 17 12 49

90.00 19 26 IS

1DO.OD 19 55 40

110.00 19 59 31

DLA -27.97 RAL 311.68 RAD 6644.5 VEL 11.9g2 PTH 6.99

L-1 TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH

2599.94 -12.21 70.60 172.11 136.35

2388.39 -6.20 57,51 177._0 129.g0

2085.31 .31 37.86 182.71 124.15

1669.76 ?.06 10.48 136.87 !19.0g

1239.23 11.86 341.34 18g.40 115.86

1144,24 7.D6 33t.93 186.87 119.09

!132.13 .31 326.77 182.71 124.15

OIFFERENTIAL CCRRECTION8

TDE ".1174 TRA -.5094 TC3 .2935 BAU .og?E

RDE -.$514 RRA .1083 RC3 -.0834 FAU .I0129

FDE -.4703 FRA -.3968 FC3-3.6801 DIP DOg

6DE *5937 BRA ,5208 BC3 .3051 FSP 493

VHP 9.221DPA -20.49 RAP 328.89 [CC 1.3922

INJ TINS PO CAT TIN INJ 2 LAT INJ 2 LONG

12 41 $3 1396,g 6.19 54.79

13 56 49 1388,4 g.68 39.59

IS 34 50 1085.3 14.02 17.99

17 40 39 sKg.9 18.3A 348.83

Ig 46 57 239.2 21.$1 318.47

20 _4 44 144.2 18.38 310.20

20 18 23 132.1 14.02 306.90

NID-COUR3E EXECUTICIN ACCURACY ORBIT DETERMINATION ACCURACY

$GT 747,g SGR 688.0 893 317.4 ST 12.3 SR 32.4 $S 13.Z

RRT -.0632 RRF .2340 RTF -.2171 C_T .5047 CR$ -.9254 CST -.7476

SGB 1002.8 R23 -.1868 R13 .2608 LSA 35.4 NSA 10.g SSA 2.3

$81 753,3 SG2 661.8 THA 165.43 ELI 33.1 EL2 10.4 ALF 77.g8
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE JUM 13 1611

MELIO¢[NTRlC CONIC

RL tSE,DS LAb -,00

RF 209.08 LAP -I.43

RC 90.421 GL -9.ST

PLAMET'O¢ENTRIC CONIC

C3 E3.335 VHL 4.831

LNCH AZMTH LNCH TIME

50.00 11 ST 21

60.00 13 15 4|

?0.00 14 SI 37

80.00 17 11 3

90.00 19 23 38

100.00 19 33 SS

110.00 19 58 4

FLIGMT TIME 114,00 ARRIVAL DATE OCT IS IIYl

DISTAMCE ZYl,503 EARTM TO MARl

LOL t70.90 VL 38.317 GAL ?.08 AZL 81.43 HCA 87.66 INA Ill.It EC¢ .!$072 INC !.4343 Vl ER. IDD

LOP 358.30 VP 03.966 GAP 10.08 AZP 90.06 TAL 39.35 TAP 127.01 RCA 143.59 APO 232.92 V2 26.331

GP -3.69 EAL 30.53 ZAP |44.64 ET$ 166.E1ZAE 174.12 [TE 314.13 ZAC 93.60 ETC 278.78 LV! -1S.96

DLA -2?.94 RAL 311.&0 RAD DI44.3 V[L IS.itS PTH D.9? VHP |.063 DPA -20.75 RAP $09.$8 [CC 1.$840

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTH IMJ TIME PO CST TIM INJ Z LAT INJ 2 LONG

2590.43 -11.98 ?0.40 171.37 136.40 12 40 33 1592.4 8.39 S4.SD

2384.05 -6,01 37.30 177.24 lEg.g3 i3 55 25 1364.1 ID.07 39.34

2081.30 .47 3?.65 182.13 124.15 15 33 19 1081.3 14.13 17.73

lOSS.71 T.|D ID.31 186.25 116.03 17 36 50 666.? 18.46 348.$4

1239.13 11.8? 341.34 188.T3 115.86 19 44 17 239.1 21.91 310.43

1141.18 7.16 331.68 186.25 119.06 20 12 56 141.2 18.46 310.01

1128.13 .47 326.57 182.13 124.15 20 16 52 128.1 14.16 306.60

ORBIT DETERMINATION ACCURACY

ST 12.5 SR 32.6 SS 13.S

CRT .5131CRS -.9230 CST -.7588

LSA 35.8 NSA I1.1 8SA 2.3

ELI 33.3 EL2 10.5 ALF 77.66

DIFFERENTIAL CCRRECTIONS

TDE -.1196 TRA -.SlOt TC3 .2797 BAU .0922

RDE -.5492 RRA .1052 RC3 -.0959 FAU .10668

FOE -.4942 FRA -.4314 FC3-3.9679 OSP 591

DOE .5620 BRA .5209 BC3 .2997 FSP 498

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CCNIC

RL 152.06 LAL -.00 LOL 270.90 VL 32.273 GAL

RP 208.24 LAP -1.41 LOP 359.81 VP 23,886 GAP 11.72

RC 92.259 GL -9.47 GP "3.83 ZAL 36.31 ZAP 143.00

PLANETOCENTRIC CONIC

C3 22.873 VHL 4. 783 DLA -27.90 RAL 311.14 RAD 6644.1

LNCH AZNTH LNCH TINS L-I TIN[ INJ LAT

50.00 11 56 7 2588.46 -11.79

60.00 13 14 22 2380.33 -5.85

70.00 14 57 8 2079.11 .99

80.00 17 9 ? 1664.88 ?.22

90.00 19 20 27 1241.38 11.80

100.00 19 91 59 1139.35 7.22

110.00 19 56 35 1124,93 .59

DIFFERENTIAL CC_RECTI_N$

TDE -.1224 TRA -.5116 TC3 .2623 BAU .0869

RD[ -.5469 RRA .102! RC3 ".1093 FAU .11226

FDE -.5184 FRA -.4STI FC3-4.2498 BSP 369

BDE .$605 BRA .521? DC3 .2841 FSP 535

LAUNCH DATE JUN 23 1971

HID-COURSE EXECUTION ACCURACY

8GT 749.8 8GR 672.9 SG3 338.0

RRT -.0582 RRF .2485 RTF -.1887

8G6 1007,5 R23 -.1914 R13 .2358

Ski 754.7 802 667.4 THA 165.90

FLIGHT TINS 116.00 ARRIVAL DATE OCT 17 1971

DISTANCE 275.575 EARTH TO MARS

7.04 AZL 91.41 HCA 88.91 SMA 188.49 ECC .22763 INC 1.4075 Vl 09.300

AZP 90,03 TAL 39.60 TAP 128.51 RCA 145.59 APO 231.40 V2 26.313

ET$ 187.94 ZAE 174.63 ETE 302.78 ZAC 93.50 ETC 278.70 LVI -13.70

VEL 11.932 PTH 6.95 VHP 4.914 DPA -01.04 RAP 329.25 ECC 1.3764

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.23 171.08 136.44 12 39 16 1588.5 6.58 54.44

57.12 176.71 129.95 13 54 2 1380.3 10.23 39.15

37.48 181.57 124.15 $5 31 47 1078.1 14.27 17.58

10.21 185.66 119.05 17 36 52 664.9 18.51 348.93

341.47 188.07 115.89 19 4! 8 241.4 21.47 318.61

331.57 185.66 119.05 20 10 59 139.4 18.51 309.90

326.40 181.57 124.15 20 15 20 124.9 14.27 306.S0

MID-COURSE EXECUTIC_I ACCURACY ORBIT DETERMINATION ACCURACY

8ST 752.0 8GR 677.8 $03 359.5 8T 12,7 8R 32.8 SS 14.0

RRT -.0513 RRF .2633 RTF -.I565 CRT .5228 CR6 -.9206 CST -.7703

SG8 1012.4 R23 -.2190 R13 .2053 LSA 36.1MSA 11.2 83A 2.4

SGl 756.0 302 673.3 THA 166.68 ELI 33.6 EL2 10.6 ALF 77.24

FLIGHT TIME 118.00 ARRIVAL DATE OCT 19 1971

DISTANCE 279.662 EARTH TO MARS

LOL 270.90 VL 32.232 GAL 7.00 AZL 91.38 HCA 90.16 SMA 187.60 [CC .22478 INC 1.3907 Vl 29.300

LOP 1.03 YP 23.811 GAP tl.38 AZP 90.00 TAL 39.81 TAP 129.97 RCA 145.59 APO 230.01 V2 26.294

GP -6.01ZAL 36.$1ZAP 141.32 £T5 167.67 ZA£ 174.95 ST( 288,95 ZAC 93.41 £TC 278.61LVI -13.44

DLA -27.85 RAL 310.92 RAD 6645.9 VEL 11.934 PTH 6.94 VHP 4.771 DPA -21.34 RAP 327.88

HELIOCENTRIC CONIC

RL 152.06 LAL -.OO

RP 208.41 LAP -1.36

RC 94.128 GL -9.37

PLANETOCENTRIC CONIC

C3 22.440 VHL 4.737

LNCH AZNTH LNCH TIN[ L-I TINS INJ LAT

SO.O0 11 54 37 2585.01 -11.62

60.00 13 13 5 2377.21 *5.71

70.00 14 55 37 2075.65 .68

80.00 17 7 2 1664.21 7.24

90.00 19 IS 31 1245.58 11,$7

100.00 19 49 54 1158,68 7.24

110.00 19 65 4 1122.48 .68

DIFFERENT IAL CCRRECTIONS

ECC !.3696

INJ 2 LONG

TOE -.1239 TRA -.3139 TC3 .2406 |AU .DSll

RO[ -.5446 RRA .051| RC3 ".1|5| FAU .11809

FDE -.S421FRA -.5033 FC3-4.556| DIP S4T

SDE ,St90 IRA .5234 BC3 .2705 FSP 5?3

LAUNCH OAT[ JUN 23 1971

NELI OCENTRiC CONIC

RL 152.06 LAL -.00 LOL ETO.90 VL

RP 208.58 LAP -1.35 LOP 2.31 VP

RC $6.027 GL -9.26 GP -6,18 ZAL

PLANETOCENTRIC CONIC

CS 22.032 VHL 4.654

86T 754.6 $GR 680.6 $03 351.9

RRT -.0422 RRF .1166 RTF -._,00

86| 1017.5 R23 -.0490 R13 .1670

5G1 757,5 SG2 679.4 THA 168.60

INJ LONG IMJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT

70.08 170.62 136.47 12 38 2 1583.0 6,75 54.29

56.97 176.22 I09.96 13 52 42 1377.2 10.36 39.00

37.35 181.05 124.15 15 30 13 1075.6 14.36 17.44

10.17 185.09 119.04 IT 34 47 664,2 18.53 348.49

341.71 187.43 115.94 19 37 37 245.6 21.37 S18.$8

331.54 195.09 !19.04 20 8 53 136.7 18.53 305.86

326.2? 181.05 $24.15 20 13 46 122.5 14.36 306.36

MID-COURSE EXECUTION ACCURACY ORBIT OETEflflINATIOM ACCURACY

iT 13.0 5R 33.0 86 14.4

CRT .$$69 CRS ".9183 COl ".till

L3A 36.S MSA 11.4 88A 1.4

ELl 33.8 EL2 10.7 ALF 76.71

FLIGHT TIME 120.00 ARRIVAL DATE OCT 21 1971

DISTANCE 083.763 EARTH TO MARS

3E.IO! GAL 6.96 AZL 91.33 HCA 91.41 INk 187,1t ECC .22E14 INC

23.738 GAP 11.05 AZP 89.97 TAL 40.00 TAP 131.41 RCA 145.59 APO

35.95 ZAP 139.62 ET6 187.41 ZAE 174.90 ETE 273.70 ZAC 93.31 ETC

1.3540 Vl 29.300

228.75 V2 26.274

270.52 LVI -13.17

327.49 ECC 1.3626DLA -27.78 RAL 310.73 RAD $643.7 VEL 11.917 PTH 6.92 VHP 4.$36 DPA -21.65 RAP

INJ LONG INJ RT ASC INJ AZMTH INJ TIME

09.g5 170.20 136.50 12 36 53

56.85 I?S.TT ]29.g8 13 91 23

3?.26 180.57 124,13 15 28 39

10,19 184,56 119.05 l? 32 33

342.05 186,81 116.01 Ig 33 49

331.56 184.56 11g,05 20 6 40

326.16 180.$7 124.15 20 12 12

NZD-COURSE EXECUTION ACCURACY

SGT 757.9 SGR 687.5 903 405.1

RRT -,0303 RRF .2g60 RTF -,076!

SGB 1023.3 R23 -.2803 R13 .1183

8GI ?59.5 SG2 683.8 THA 171,37

PO C3T TIM INJ 2 LAT INJ 2 LONG

1582.0 S.90 54.13

1374.6 10.47 56.87

1073.9 14,42 !?.34

664.6 18.52 346,$1

231.4 E$.24 319.26

139.t 18.52 306.88

120,7 14.42 306.26

OR61T DETERMINATION ACCURACY

3T 13.3 SR 33.2 88 14.8

CRT .5463 CR8 -.9160 CST -.T95T

LSA 36.8 NSA 11,5 8SA 2.S

ELI 34.0 EL2 10.9 ALF 76.18

LNCN AZMTH LNCH TIM( L-I TIME INJ LAT

90.00 11 53 51 E982.03 °11.47

60.00 13 11 45 2374.64 -S,60

?0.00 14 94 5 2073,89 *?5

80.00 17 4 49 1064.60 ?,23

90.00 IS 12 57 t255.37 11.50

100.00 19 47 41 1159.07 ?.23

110.00 lg 93 31 1120.71 .?5

OIFFERENTIAL CCRR[CTIONS

TDE -.1300 TRA -.6169 TC3 .214S DAU ,0?53

RDE -*$423 RRA .0952 RC3 -,1386 FAU .12409

FDE -.5662 FRA -.5407 FC3-4.8?61 aDP 323

00[ .S9?S 6RA .3258 BC3 .2336 FSP 013
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM DATE JUM 23 18TI

_(LIO(EMT61C CONIC

mL 112.D6 LAL -.00

RP 208.?G LAP -1.33

RC 97,935 GL -6.tS

PLANETOCENTRIC CONi¢

C3 21.646 VNL 4.653

LNCH AZMTH LNCN TIME

50.DO II 52 46

GO.DO 13 10 34

70.00 14 52 31

80.00 17 2 26

go.Do lg 8 51

lOO.OO 19 45 19

110.00 16 61 57

FLIGNT TI_E 122,00 ARRIVAL DkT( OCT 23 1671

DISTANCE 287.8?7 EARTH TO MAR8

LOt. RTo.go VL 32.161 GAL 6.92 AZL 91.$3 MCA 92.65 IRA 186,60 ECC .21970 IMC 1.3275 ¥1 26.$00

LO_ 3.56 VP 83.689 GAP 10.73 AZP 29.24 TAL 40.18 TAP 132.61 RCA 145.66 APO 227.59 V2 26.254

GP -8.35 ZAL 35.80 ZIP 137,88 (TI 187.15 ZAE 174.53 (T( 258.96 ZAC 93.21 ETC 27A.42 LYI -12.86

DLA "27.71 NIL 3IO.Sl RAD 61k13.6 VEL 11.901 PTH 6.91

L-| TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZNTH

251_.51 -11.35 69.8A 169.81 136.52

2372.60 "5.51 56.75 175.35 129.g9

20?2.80 .79 37,20 100.11 124.15

16IS.ST T.19 I0.2T 184.05 119.06

1258.37 Ilo2g 342.46 I86.22 116,10

1140.44 7,19 331.64 184.05 119.06

1119.62 .79 326.12 180.11 124.15

VHP 4,508 DPA o21.97 RAP 327.04 [CC 1.3523

INJ TIME PO CST TIM INJ 2 LIT INJ 2 LONG

12 35 46 157g.5 7.03 54.06

13 50 6 1372.6 10.56 36.7?

15 27 3 I072.8 14.46 17.22

17 30 14 686.0 18.46 346.80

lg 29 50 256.4 21.09 319.71

20 4 20 140.4 18.46 309.96

20 10 36 119.6 14.46 306.20

DIFFERENTIAL CCRRECTION$ MID-COURSE EXECUTION ACCURACY

TOE -.1267 TRA -.5127 TC3 ,1992 BAU .0732 SGT 753.1 SGR 683,4 663 431,4

ROE -.5406 RRA .0926 RE3 -.1560 FAU .13082 RRT -.0285 RRF .3|62 RTF -,053A

FOE -.6027 FRA -.5908 FC3-5.2317 BRP 433 SG9 1023.T 823 -.3031 R13 .1008

ROE .5553 6RA .5210 BC3 ,2530 FSP 641 SO1 754.8 SG2 691.6 THA 170.50

LAUNCH DATE JUN 23 19T1 FLIGHT TIME 124.00

HELIOCENTRIC COMIC DISTANCE 292.00!

RL 152.06 LAL -.00 LOL 270.60 VL 32.131GAL 6.88 AZL 91.30 HCA 93.90

RP 208.94 LAP -1.30 LOP 4.90 VP 23.604 GAP 10.42 AIR 89.91 TAL A0.28

RC 99.910 GL -9.03 GP -6.52 ZAL 35.69 ZAP 136.12 ETS 186,89 ZAE 173.82

PLANETC_ENTRIC CONIC

C3 21.284 VHL 4.613 DLA -27.62 RAL 310.43 RAO 6643.4 VEL 11.886 PTH 6.90

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH

50.00 11 51 46 2577.43 -11.24 6g,75 169.46 136.54

60.00 13 g 21 2371.06 -5.44 56.67 174.97 129.99

70.00 14 50 56 2072.36 ,81 37.18 179,69 124.15

80.00 17 0 0 1668.28 7.11 10.40 183.87 119.08

90.00 19 A 36 1266.45 11.05 3A2.93 185.66 116.20

1D0.00 19 42 52 1142.75 7.11 331.76 183.5T 119.08

110.00 19 50 22 1119.18 .81 326.10 179.69 124.15

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TDE -.1352 TRA -,5206 TC3 .1579 8AU .0668 SGT 762.8 SGR 698,1SG3 455.4

RDE -.5376 RRA .0900 RC3 -.1724 FAU .13696 RRT -.0057 RRF .3324 RTF .0048

FOE -.6218 FRA -.6243 FC3-5.5709 BSP 445 SOB 1031.1 823 ".3324 R13 .0050

DOE .5546 BRA .5263 BC3 .2338 FSP 690 381 762.9 SG2 698.1THA 178.15

LAUNCH DATE JUN 23 1971 FLIGHT TIME 126.00

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 209.14 LAP -1,27

RC 101.892 GL -6,91

PLANETOCENTRIC CONIC

C3 20.939 VHL 4.576

LNCH AZMTH LNCH TIME

50.00 11 50 49

60.00 13 8 10

70.00 14 49 20

60.00 16 57 27

90.00 19 O 17

100.D0 12 40 19

110,00 19 48 46

DIFFERENT IAL CORRECTIONS

TDE -.1434 TRA -.5283 TC3 .1135 DAU .061R

2DE -.5350 RRA .0875 RE5 ".1098 FAU .14327

rOE -,A413 FRA -.6581 FC3-5.9235 BSP 453

6DE .5539 ERA .5355 6C3 .2211FSP 738

ORBIT DETERMINATION ACCURACY

ST 13.2 $R 33.3 36 15.5

CqT .5412 CRS -.9146 C$T -.79_9

LSA 37.2 MR4 11.6 63A _.5

ELl 34._ EL2 10.9 ALF 76.48

ARRIVAL DATE OCT 23 1971

EARTH TO MARS

SMA 186.08 ECC .21745 INC 1.3006 Vl 29.300

TAP 134.18 RCA 145.62 AmO 226.54 V2 26.232

ETE 246.22 ZAC 93.12 ETC 278.32 LVI -12.59

VHP 4.386 OPA -22.31 RAP 326.58 ECC 1.3503

INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LONG

12 34 44 1577.4 7.13 53.97

13 48 32 1371.1 10.63 36.69

15 25 22 1072.4 14.48 17.26

17 27 48 668.3 18.42 348.74

19 25 43 266.4 20.90 320.23

20 1 55 142.7 18.42 310,11

20 9 1 !19.2 14.46 306.18

ORBIT DETERMIHATION ACCURACY

ST 13.8 SR 33.5 68 15.7

CRT .5627 CRS -.9123 CST -.6141

LSA 37.6 _$A 11.8 6SA 2.5

ELI 34.4 EL2 11.1 ALF 75.39

LAUNCH OAT( JUN 23 1971

ARRIVAL DATE OCT 27 1971

HELIOCENTRIC CONIC

ML 152_ LAL -.DO

RP 209.34 LAm -1.24

RC 103.900 GL -9.78

PLANETOCENTRIC CONIC

C3 20.610 VHL 4.540

LNCM AZMTH LNCH TIME

50.00 11 49 55

60.00 13 7 1

70.00 14 47 44

60.00 11 54 50

90,00 16 55 56

100.00 19 37 42

110.00 _g 47 10

DISTANCE 296.137 EARTH TO MARS

LOt, 2T0.90 VL 32.103 GAL 6.83 AZL 91.27 HCA 95.14 SMA 185.61 ECC .21537 IHC 1.2739 Vt 29.300

LOP 6.04 VP 23.541 GAP 10.11 kiP 89.89 TAL 40.38 TAP 135.51 RCA 145.64 kPO 225.59 V2 28.209

GP -6.70 ZAL 35.60 ZAP 134.33 ETS 186.63 ZAE 172.86 ETE 236.09 ZAC 93.02 ETC 278.21LVI -12.28

DLA -27.52 RAL 310.32 RAD 6643,3 VEL 11.872 PTH 6.09

L-I TIME INJ LAT INJ LONG INJ RT A6¢ INJ AZMTM

2573.75 -11.16 69.68 169.14 136.56

2370.00 -5.40 56.62 174.62 |30.00

2072.51 .BO 57.19 179.30 124.15

1671.42 7.00 10.57 183,12 119.10

1275.32 10.78 343,I4 185.t3 116.30

1145.89 7,00 331.94 183.t2 I19.10

1119.33 .80 326.11 179.30 124.15

VNP 4.271DPA -22.66 RAP 326.06 ECC 1.3446

INJ TIME PO CST TIN INJ 2 LIT INJ 2 LONG

12 33 45 1575.8 7.22 53.90

13 47 40 1370.0 10.67 38.64

15 23 53 1072.5 14.47 17.27

17 25 18 671.4 18.33 340.93

19 21 32 275.3 20.70 320.80

19 59 25 145.9 18.33 310.30

20 ? 26 119,3 14.47 30_.16

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 774.2 3GR 703,0 363 480.2 ST 14.3 6R 35.5 88 18.0

RRT .gllG RRF .$492 RTF .{._37 CRT .5018 Cm| -.9101 el! ".121i

$GB 1DIS,? 823 ,3413 R13 .0934 LSA 37.9 NSA 12.1 38A 2.6

SOl 774.8 382 702.3 THA 5.45 EL1 54.7 EL2 11.3 ALF 74.33

FLIGHT TIME 126.90 ARRIVAL DATE OCT 29 1071

DISTANCE 300.281 EARTH TO MJRR

LOL 270.00 VL 32,078 GAL 6.79 AZL 91.25 HCA 96.37 $NA 188.19 ECC .21345 INC 1.2470 VI 29.300

LOP 7.28 VP 23.480 GAP g. Rt kip 89,86 TAL 40,A4 TAP 136.62 RCA 145.66 _FO 224,72 V2 2&.I86

GP -6.88 ZAL 35.53 ZAP 132.5! ETS 186.37 ZkE 171.69 ETE 228.25 ZAC 92.92 ETC 278.09 LVI -_1.98

OLA -27.41 RAL 310.24 RAD 6643.1 VEL 11.858 PTH 6.87

L-| TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH

2574.47 -11.10 69,62 168.85 136.57

2369.40 -5.57 56.59 174.30 130.00

2073.23 .78 37.23 178.94 124.15

1675.33 6.88 10.79 182.70 119.13

1284.63 10,49 343.99 164.63 116.41

1149.80 6.88 332.16 182.70 119.13

It2G,OS .76 326.14 178.94 124.15

DIFFERENTIAL CCRRECTION8

TDE -.1513 TRA -.5358 TC5 .0657 BAU .0601

ROE ".5321RRA .0849 RC3 -.2061FAU .14975

FDE -,6611FRA -.6935 FC3-6,2905 86P 461

ROE ,5532 BRA .5425 BC3 .2183 FSP 787

NID-COURSE EXECUTION ACCURACY

SGT 787.6 $GR 708.0 SG3 505.g

RRT .044g RRF .3668 RTF .1235

$GB 1059.1 R23 .3341 213 .1855

SO1 790.8 SG2 704.4 THA 11.40

VHP 4.163 DPA -23.03 RAP 325.55 ECC 1.3392

INJ TIM( PO CST TIN INJ 2 LAT INJ 2 LOI_G

12 32 50 1574.5 7.28 53.84

13 46 30 1569.4 10.70 3B.61

15 22 17 1073,2 14.45 17,31

1T 22 46 675.5 18.22 349.17

19 17 21 284.8 20.46 321.41

19 56 52 149.6 16.22 310.54

20 5 50 |20.0 td.45 306.22

ORBIT DETERMINATION ACCURACY

6T 14.9 68 33.6 $$ 18.2

CRT .5990 CR$ -.9DTg C3T -.8440

LRA 36.2 MRA 12.3 $SA 2.6

ELl 34.g EL2 11,$ ALF 73.29
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUHCM DATE JUN 13 I|TI

M[LIOC[MTRI¢ CONIC

RL SSI,DG LAL ".00

RP 809.3| LAP -l.lt

RC 109.933 9L -8.3S

PLANETOCEHTRIC EONIC

C3 10.297 VHL 4.505

LNCH AZMTH LNCH T|NE

50,00 11 4t 4

90.00 13 S 53

TO,DO 14 49 7

80.00 18 52 10

gO.DO 18 51 34

100.00 lg 35 E

110.00 19 45 $4

FLIGHT TIME |30.00 ARq|VAL OAT2 OCT 31 1971

OI8TANCE 304,439 EARTH TO MARl

L_4. l?OoGO VL ]I,OS$ GAL 1o75 AZL GI.e2 HCA 87.91 GHA I94.82 ECC .2t198 INC t.2202 VI 20,300

LOP G.St VP t3.422 GAP 0.53 AZP Gg.$4 TAL 40.48 TAP 138.09 RCA 145.70 APO 223.94 V2 tS. lGt

GP -?.OG ZAL 35,49 ZAP 130.96 ET3 189.11ZAE 170,37 ETE 222.I0 ZAC 92.83 ETC 277,96 LVI -11,02

DLA °27.29 RAL 310,19 RAO aG43.0 VEL 11.848 PTH G,G8 VHP 4.090 DP& -23.40 RAP 3t4.99 ECC 1.3340

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

2973.55 -tt.OS Sg. S8 168.90 136.59 12 31 53 1573.G 7.33 53.30

23S9.22 "3,38 39.59 174.00 130,00 13 45 Z3 1390,2 10.71 38,$0

2074°48 .73 37,2g 170.91 124.15 15 20 42 1074.5 14.40 17.3m

1679.93 6.72 11.05 102.31 318.16 17 20 tO 679.9 10.10 349.49

1294.86 10.19 344.57 184.19 116.52 lg 13 g 294.9 20.25 322.08

1154.40 6.72 352.41 182.31 119.16 19 54 16 154.4 18.10 310.82

1121.30 .73 328.21 178.61 124.15 20 4 15 121.3 14.40 908.30

DIFFERENTIAL CORRECTIONS

TOE -,1592 TRA -.5436 TC3 ,0135 6AU .0618

NDE -.5292 RRA .0824 RC3 -.2274 FAU .15635

FOE -.6813 FRA -.7255 FC3-8,8890 BSP 477

8DE .5526 BRA .5498 BC3 .22?8 FSP 855

LAUNCH DATE JUN 25 1971

HELIOCENTRIC COliC

RL 152.08 LAL -.OO

RP 209.76 LAP -I,lS

RC 1D7.990 GL -8.52

PLANETOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 803,9 SGR 713.3 SG3 532.2 8T 15.4 SR 93.7 $4 16.5

RRT .0732 RRF .3849 RTF .1944 CRT .6147 CRS -.9060 CST -.0569

SOB 1074.7 625 ,3180 R13 .2675 LSA 38.5 MSA 12.4 SSA 2.6

SGI 811.2 SG2 705.0 THA 15.70 ELI 35.2 EL2 11.7 ALF 72.25

FLIGHT TIME 132.00 ARRIVAL DATE NOV 2 1971

DISTANCE 308.596 EAqTH TO MARS

LOL 2?0.90 VL 32.035 GAL 6,71 AZL 91.19 HCA 98.84 8MA 184.48 [CC .21004 INC 1.1992 Vl 29.300

LOP 9.75 VP 23,566 GAP 9.25 AZP 89.82 TAL 40,49 TAP 159.33 RCA 145.74 AI=O 229.29 V2 26.157

GP -7.24 ZAL 35.47 ZAP 128.79 ET6 185.85 ZAE 168.94 EYE 217.44 ZAC 92.73 ETC 277.89 LVI -11.28

C3 19.997 VHL 4.472

LNCH AZMTH LNCH TIME

50.00 11 48 17

60,OO 13 4 48

?0.00 14 44 91

80.00 18 49 26

90.00 18 47 14

100.00 19 32 18

110.00 19 49 57

DLA -27.15 RAL 310.16 RAD 6642.8 VEL 11.832 PTH 6.85 VHP 3.984 DPA -23.78 RAP S24,40 ECC 1.3291

L-| TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM [NJ 2 LAT INJ 2 LONG

2572.99 -11.02 69.56 168.37 136.58 12 31 10 1573.0 1.95 53.78

2969.45 -5.37 56,60 175.74 130.00 13 44 17 1569.5 10.?0 98.61

2076.25 .68 57.39 178.30 124.15 15 19 7 1076.2 14.34 lT.4q

1685,18 6.55 11.34 181.94 119.20 17 17 32 985.2 17.95 349,??

1305,91 9.87 345.17 183.72 116.64 19 9 O 305,3 20.0C 322.72

1159.65 6.55 332.71 181.94 119.20 19 51 38 159.7 17.95 811.14

1129.07 ,86 326.30 178.50 124.15 20 2 40 123.1 14.34 906.39

DIFFERENTIAL CORRECTIONS

TDE -.IS74 TRA -,5520 TC3 -.0438 BAU .0872

RDE -.5290 RRA .0800 RC3 -.2475 FAU .19302

FDE -.6993 FRA -,7627 FC3-7.0578 DSP 508

BOG .$520 BRA .5577 6C5 .2515 FSP 885

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 209.99 LAP -1.15

RC 110.O71 GL -8.98

PL4NETOCENTRIC CONIC

C3 19.710 VHL 4,440

LOt. 270.90 VL 92.017 GAL

LOP 10.98 VP 23.313 GAP

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 924.2 SGR 718.7 SG3 558.9 ST 16.0 SR 33,7 88 14.7

RRT ,IO40 RRF .4032 RTF .2461 CRT ,$297 CRS -,9040 CST -.8SOO

SG8 1093.5 623 .2983 613 .3401 LSA 38.8 MSA 12.6 SSA 2.7

SO1 836.6 SG2 704.1THA 18.57 EL1 35.4 EL2 11.9 ALF 71.15

FLIGHT TIME 134.00 ARRIVAL DATE NOV 4 1971

GP -7.45 ZAL

DISTANCE 312.T65 EARTH TO MARS

6.SS AZL 91.17 HCA 100.07 5HA 104.19 ECC .20853 INC 1.1661 Vl 29.300

8.98 AZP 89.80 TAL 40.47 TAP 140.54 RCA 145.?S APO 232.60 VZ 28.11!

35.48 ZAP 126.90 ETS 185.58 ZAE |67.41ETE 213.$5 ZAC 92.64 ETC 277,89 LVI -10,S2

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 11 47 32 2572.?T -11.01

60.00 13 S 44 2S70.08 -5.40

70.00 14 42 54 2078.49 .57

S0.00 18 46 41 1691.01 S.35

9O.OO lS 42 56 1318.12 9.54

100.00 19 39 33 !165.40 4.35

liD.DO 19 42 zO 1125.33 .57

DIFFERENT IAL CORRECTION8

TOE -.1757 TRA -.5608 TC3 -.1092 BAU .0741

ROE -,5228 RRA .OTTS RE3 -.2884 FAU .16871

FOE -.?177 FRA -,T944 FC3-?.4585 lip §SS

IDE ,SSIS 6RA .5483 3C3 ,ZOOG FIR G35

DLA -27.01 RAL 310.16 RAD 6642.7 VEL 11.820 PTH 6.84 VHP 3.873 DPA -24.17 RAF 323.78 ECC 1.32,4

INJ LONG INJ RT ASC INJ AZMTH INJ TIME POCST TIM INJ 2 LAY lNJ 2 LONG

69.55 198.17 136.59 12 30 25 1572.8 7.3T 53.77

56.63 175.51 150.00 13 43 14 1370.1 10.67 38.64

57.50 178,02 124.15 15 17 33 1078.5 14.26 17.60

11,66 181.60 119.23 17 14 52 $91.0 17.76 350.13

545.80 185.31 ILS.75 19 4 52 316.1 19.74 $23,41

333.03 161.90 119.23 19 d6 58 165.5 17.79 311.50

326.42 178.02 124,15 20 1 6 125.3 1".26 30S.SE

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 848.7 SrIq 7_4.3 SG3 585,1 ST tS.S SR 33.0 SS tS.S

RRT .I$68 RRF ,4318 RTF ._77 CRT ,S4SI Cfll -,IUEI Ell -.lTll

SGB 1119.? R23 .2786 RI3 ,405D LIA ]I,1NIA J2,l IIA 8,1

$GI 838.9 582 702.4 THA 20,34 [L_ 35.7 EL2 t2.1 ALF 70.02

LAUNE_ DATE JUN 25 1971 FLIGHT TIME 156.00 APRIVAL DATE NOV S 1971

HELIOCENTRIC CONIC DISTANCE 316.940 EARTH TO MARS

RL 152.QS LAL -.DO LOt. 270.90 VL 32.001GAL S.82 AZL 91.14 HCA 101.50 5Nk 183.93 ECC .20715 INC 1.1389 Vl 29.$00

RP 210,22 LAP -1.12 LOP 12.21 VP 23.261 GAP 8,71 AZP 89.78 TAL 40.42 TAP 141,75 RCA 145.83 APO 222,02 V2 2S.DSS

PC 112.177 GL -8.24 GP -T,SE ZAL 35.51 ZAP 124.99 ETS 105.31 2AS 185.81ETE 210.56 ZAC 92.55 ETC 277.54 LVI -10.56

ILANETOCENTRIC CONIC

CS 19,433 VHL 4.408 DLA -28,96 RAL 310,19 RAD 8642.G VEL 11.808 FTH 6.83 VNP 3,789 DPA -24.57 RAP 323.13 ECC 1.3169

LNCH AZHTH LNCH TIH[ L-I TIH[ INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

S0.00 11 48 51 2572.86 -11.02 99.55 IS8.00 136.58 12 29 44 1572.9 7.36 SS.77

SO.DD tS 2 42 2371.08 -5,45 58.67 173.30 129.99 13 42 13 1571.1 10.93 3S.RS

TO.DO 14 41 17 2081.20 .4? 37.84 177.77 124.15 15 15 59 1061.2 14.18 17.75

RO.O0 IS 43 54 1897.38 6,14 12.02 181.28 119.28 17 12 12 697.4 17.81 350.53

90.00 18 38 41 1327,25 g.20 348,43 IS2.83 !16.98 19 0 49 327.2 19.47 924.11

100.00 lg 26 46 1171,86 6,14 353.39 191.28 119,28 19 48 18 171.9 17.61 911.89

110,00 19 40 44 1128.02 .47 326.56 177.77 124.15 lg 5g 32 128.0 14.18 306.67

DIFFERENTIAL COqRECTIONS NIO-COUR$E EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

TOE -.1846 TRA -.5704 TC5 -.1744 IAU .08?9 6GT 878.5 $GR 730.D SO3 613.2 8T 17.3 SR 93.8 88 17.0

RDE -.5193 RRA .0753 RC3 -.2899 FAU .17640 RRT .1715 RRF .4404 RTF .5883 CRT ,6575 CRS -.g002 CST -.5889

FDE -.7936 FRA -.8285 FC3-?.8589 BGP 620 6GB 1142,2 623 .25g6 R13 .4635 L8A 38.4 HSA 13.0 SSA 2.7

603 .5511BRA .6?54 BE3 ,3383 FSP 982 $91 g02.6 $92 700,0 THA 21.92 EL1 35.g EL2 12.3 ALF 68.91
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMCM OATE JUN 23 19TI

HELIOCENTRIC CONIC

RL 152,0l LAL -,OO

RP 210.45 LAP -I.OR

RC !!4.307 GL -8.09

PLANETOCENTRIC CONIC

C3 19.167 VNL 4.3T0

LNCH AZNTN LNCH TIME

50.00 11 46 12

60.00 13 I 42

70.00 14 59 41

80.00 16 41 7

90.00 18 54 50

100.00 19 23 $9

110.00 19 59 ?

FLIGHT TIME 138.00

DIRTANC£ 321.121

6,57 AZL glo11 HCA 162.5) 8MA

ARRIVAL DATE NOV 8 19Y1

EARTH TO MARl

193.69 ECC .20585 INC 1,1115 VI

V2

LVi

LOt. 270.90 VL 31.965 GAL 25.300

LOP 13.43 VP 23.211 GAP 8,45 AZP 89.76 TAL 40.35 TAP 142.88 RCA 145.88 APO 221.51 26.058

6P -7.81 ZAL 35.5? ZAP 123.06 ET5 185.04 ZAE 164.16 ETE 208.01 ZAC 92.45 ETC 277.39 -10.19

OLA -26.69 RAL 310.24 RAD 6642.5 VEL 11.798 PTH 6.82 VHP $.709 DPA -24.98 RAP 322.46 ECC !,5154

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2573,27 -11.04 66.57 167.86 136.58 12 29 5 1573,3 T,34 53.70

23?2.45 -5.51 56.74 173.12 128.99 15 41 15 1372.4 10.57 38.76

2084.35 .55 57.81 177.55 124.15 15 14 25 1084.5 14.05 t?.93

1704.25 5.91 12.40 180.99 119.32 17 9 31 704.3 17.41 330.93

1356.60 8.85 547.08 182.57 116.97 18 56 49 338.6 19.20 324.83

1178.72 5.91 333.77 180.99 119.32 19 45 37 178.7 17.41 312.30

1131.16 .55 326.72 177.55 124.15 19 57 59 131.2 14.05 506.85

DIFFERENT IAL CCRRECTION9

TOE -.1958 TRA -.5806 TC3 -.2482 BAU .1022

ROE -.5156 RRA .0732 RC5 -.5122 FAU .18508

FOE -.7479 FRA -.8584 FC5-8.2692 BSP 702

BD[ .5508 8RA .5852 BC3 .5988 FSP 1055

MID-COQRSE EXECUTION ACCURACY (_8IT DETERMINATION ACCURACY

$GT 913.7 SGR 755.9 SO5 640.6 ST 18.0 SR 33.8 88 17.2

RRT .2073 RRF .4591 RTF .4268 CRT .6704 CR$ -.8983 CST -.8974

8GB 1173.2 R23 .2427 RI5 .5165 LSA 59.7 HSA 13.2 ISA 2.8

551 945.7 SG2 697.1 THA 21.77 ELI 56.2 EL2 12.5 ALF 67.55

LAUNCH DATE JUN 23 1971 FLIGHT T|HE 140.00 ARRIVAL DATE NOV 10 1971

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 210.70 LAP -1.05

RC 116.460 GL -7.94

PLANETOCENTRIC CONIC

C3 18.910 VHL 4.349

LNCH AZMTH LNCH TIME

SO.O0 11 45 36

60.00 13 O 44

TO.DO 14 38 5

80.00 16 58 19

go.o0 18 30 22

1DO.DO 19 21 11

110.00 19 57 31

DISTANCE 325.507

LOL 270.90 VL 51.974 GAL 6.55 AZL 91.08 HCA 103.75 SMA

LOP 14.65 VP 25.165 GAP 8.20 AZP 89.74 TAL 40.25 TAP

GP -7.99 ZAL 55.64 ZAP 121.11 ETS 184.76 ZAE 162.45 ETE

EARTH TO MARS

183.50 ECC .20467 INC 1.0838 VI 28.300

144.00 RCA 145.94 APO 221.05 V2 26.050

205.88 ZAC 92.56 ETC 277.24 LVI -9.81

DLA -26.52 RAL 310.3l RAD 8642.5 VEL 11.787 PTH 6.81 VHP 3.654 DPA -25.59

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZMTH INJ TIME PO CST TIM

2573.98 -11.07 69.60 167.75 136.57 12 28 30 1574.0

2574.16 -5.58 56.82 172.97 129.98 15 40 18 1374.2

2087.91 .21 37.99 177.35 124.15 15 12 55 1087.9

1711.58 5.67 12.80 180.73 119.36 17 6 50 711.6

1350.20 8.49 347.75 182,25 117.08 18 52 52 350.2

1186.05 5.67 334.17 180.73 119.36 19 40 57 186.0

1134.75 .21 326.91 177.35 124.15 19 58 26 134.7

RAP 321.77 ECC 1.3112

INJ 2 LAT IMJ 2 LONG

7.30 53.82

10.49 38.85

15.93 18,13

17.20 351.38

18.91 325.56

17.20 312.75

13.93 307.04

DIFFERENTIAL CCRRECTION8

TD[ -.2034 TRA -.5916 TC5 -.3283 BAU .1186

ROE -.5117 RRA .0711RC3 -.3350 FAU .18965

FD( -.7598 FRA -.8859 FC5-8.6817 68P 798

BDE .5507 BRA .5959 BC5 .d691FSP 1082

NID-CC(JRSE EXECUT|CN ACCURACY ORBIT DETERMINATION ACCURACY

SGT 955.1 SGR 742,D SG5 667.7 ST 18.? 8R 33.8 88 17.2

RRT .2457 RRF .4776 RTF .4824 CRT .6828 CR8 -.8964 CST -.9057

SGB 1209.4 R23 .2271 R15 .5646 LSA 40.0 qSA 15.3 $SA 2.8

8G1 990.7 862 693,8 THA 21.84 ELI 36.5 EL2 12.7 ALF 66.21

LAUNCH DATE JUN 23 1971 FLIGHT TIE 142.00 ARRIVAL DATE NOV 12 1971

HELIOCENTRIC CCNIC

RL 152.06 LAL -.00

RP 210.95 LAP -1.02

RC 118.637 GL -7.79

PLANETOCENTRIC CON|C

C3 18.661 VHL 4.320

LNCH AZHTH LNCN TIME

50.00 11 45 3

60.00 12 59 47

70.00 14 36 29

aO.O0 16 55 30

90.00 18 26 iO

IOO.DO 19 19 22

tlO.OO 19 35 35

DISTANCE 329.498 EARTH TO MkRI

LOL 270.90 VL 51.964 GAL 6.40 AZL 91.06 HCA 104.97 IMA 183.32 ECC .20358 INC 1.0580 VI 29.300

LOP 15.87 VP 23.116 GAP 7.96 AZP 89,73 TAL 40.13 TAP 1A5.10 RCA 146.00 APO 220.65 V2 26.001

GP -8.18 ZAL 35.74 ZAP |19.16 ET8 184.47 2AE 160.67 ETE 204.02 ZAC 92.27 ETC 277.08 LV! -9.42

DLA -26.33 RAL 310.41RAD 6642.2 VEL 11.776 PTH 6.80 VHP 3.566 DPA -25.80

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2574.98 -11.12 65.64 167.66 156.37 12 27 58 1575.0

2376.21 -5.67 56.92 172.8A 129.97 13 39 23 1376.2

2091.88 .06 38.20 177.17 124.15 13 !1 21 1091.9

1719.33 5.41 13,23 180.48 119.41 17 4 10 719.3

1362.01 8,12 348.42 181,96 117.18 18 A9 O 362.0

1193.80 3.41 334.60 180.45 119.41 19 38 18 195.8

!130.70 .O! 327.12 177,1T 124.15 15 54 54 138.7

RAP 321.06 ECC 1.30TI

]NJ 2 LAT INJ 2 LONG

7.25 53.86

10.40 58.93

13.78 15.35

16.10 551.85

18.61 325.30

16.90 313.21

13,78 39_._S

DIFFERENTIAL COqRECTIONI

TDE -,2133 TRA -.6031 TC3 -.4135 6AU .131R

ROE -.$OYI RRA .0193 RC3 -.3583 FAU .19101

FDC -.7696 FRA -.RIO0 FC3-9.0930 83P 999

ODE .5506 ERA .6071BC3 .54T4 FAP 1131

HID-COURSE EXECUTION ACCURACY ORBIT OETERMIHATION ACCUqACY

8GT 1002.3 5GR ?46,! SG3 694,3 ST 19.5 3R 33.7 55 17.3

RqT ,2T96 RRF .4159 RTF ._38 CRY .8942 CRI -.nDd$ C$I -.ll_O

8G8 1250,7 R23 .2135 RI3 .8081 LSA A0.3 MSA 13.5 8SA 2.6

SG1 1043.0 5G2 89_.3 Tp_ _,._" ELI 36.T EL2 12.9 ALF 64.54

LAUNCH DATE JUN 23 1971 FLIGHT TIME 144.00 ARRIVAL DATE NOV 14 1971

HELIOCENTRIC CONIC

RL 152.06 LAL -.rip

qP 211.20 LAP -.9_

RC 120.836 GL -7.65

PLAN2TOCENTR]C CONIC

C3 16,421 VML 4.292

LNCH AZHTH LNCN TIME

_O.O0 11 44 32

6q.00 12 58 51

?O.DO 14 54 53

60.00 16 32 42

90.00 18 22 18

I00.00 19 15 34

110.00 19 34 19

DISTANCE 333.693 EARTH TO MARS

LOL 270.90 VL 31.955 GAL 6.4_ AZL 91.03 HCA 106.18 5MA 183.18 ECC .20259 INC 1.027R Vt 25.300

LC _ 17.09 VP 23,071 GAP 7.72 AZP 89,71 TAL 59.98 TAP 146.17 RCA 146.07 APO 220.29 V2 25.972

GP -8.37 ZAL 33.86 ZAP 117.19 [T8 184.18 ZAE 158.87 ETE 202.42 ZAC 92.17 ETC 276.91LVI -5.02

DLA -26.14 RAL 510.53 RAO 6642.1VEL !1.766 PTH 6.79 VHP 3.502 DPA -26.21 RAP 320.32

L-] TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CRT TIM ]NJ 2 LAT

2ST6.2? -11.19 69.70 167.59 138,55 12 27 28 1576.3 7.19

2378.5R -5.?7 $7.64 172.73 129.96 13 58 30 1378,6 10.30

2096,23 -,10 38,_3 177.01 _24,15 15 9 a9 10g6.2 13,63

1727.47 5,14 13.68 180.27 _1g.45 17 1 30 727,5 16.75

1374.00 7.75 349.10 181,69 _17.28 18 45 12 374.0 18.31

]201.94 5.14 335.05 180,27 119.45 lg 35 36 201,9 16.75

!143.05 -.10 327.3a 177.01 124,15 lg 53 22 143,1 13.63

DIFFERENTIAL CCRRECTION8

TDE -.2180 TRA -.6099 TC3 -.4939 BAU ,|542

RDE -.S048 RRA .0662 RC3 -.5851FAU .20341

FOE -.8011FRA -.9562 FC5-9.5595 B5P 1071

BDE ,549? BRA .6134 8C3 .6262 rSP 1152

ECC 1.3032

INJ 2 LONG

53.R2

3g.07

18.59

552.34

327.05

313.71

307.51

ORBIT DETERMINATION _CCURACY

8T 19.9 SR 33.7 SS 17.8

CRT ,7000 CRS -.8946 CST -.9172

LSA 40,7 NSA 13.6 SSA 2.8

ELI 37.0 EL2 13.0 ALF _4.Q9

HID-COURSE EXECUTION ACCURACY

SGT _042.5 8DR 756.8 SG3 725.5

RRT ,3130 RRF .5182 RTF ,5805

$GB I_88.3 R25 .2005 R15 .6497

SG1 1089.2 55_ 686.0 THA 21.52
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN |3 1671 FLIGHT TI_ 14i. O0 AIRIV4L DATE tOY 16 II?l

MELIOC[NTRIC ¢C_1C DISTANCE $37.89£ EARTH TO MARS

RL 132.06 LAL -.00 L0L |70,00 YL 3|.147 GAL t.38 AZL 11,00 NCA 107.40 INA 113,01 [CC ,10117 INC .IISI VI 26.300

RF 2|1o46 LAP -,il LOP 16.30 VP 13.0_? GAP 7.40 A_P li.?O TAL 31.8| TAP 147,11 RE& 141.14 APO 211,1l V2 21.642

RC 123.036 GL -7.4i GP -8,56 ZAL _6.0! _AP 11S._2 ETi 166.li ZA[ liT,D4 (T[ 20l,Ol ZAC 12,O| ETC 276.74 LVI -6,6)

PL4NETOCENTRIC CONIC

C3 18.166 VHL 4°26S OLA -15.94 RAL 31O.i? tAO iS41,O VEL I|.?SI PTH 6.78 VHP 3.442 DPA -26,62 RAP 316, $6 [CC 1.211l

LNCH AZNTH LNCH TIN[ L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH |NJ TIRE PO CST TIN INJ 2 LAT INJ 2 LONG

$0.00 11 44 4 2577.83 -!1.26 60.77 |67.$4 |36.34 12 27 _ |$77.8 7.11 S3.99

60.00 12 57 SO 2381.29 -5.89 57.17 172.65 129.94 13 37 39 1381.3 10.19 39.20

?0.00 14 33 18 2100.97 °.28 38.67 176.88 124.15 15 B 10 I|Ot.O 13.46 16.8S

SO.D0 16 29 $4 173S.00 4.85 14.16 180.07 119.50 16 58 50 736.0 16.50 352.85

00.00 18 18 22 1386.20 7.37 349.80 181.44 117,38 18 4t 26 386.2 18.00 327.81

100.00 19 12 46 1210.47 4.$5 333.52 180.07 110.50 19 32 37 210.3 16.50 314.22

110.00 19 32 44 1147.7g -.28 327.59 176.80 124.15 19 51 52 147.8 13.46 307.?7

DIFFERENTIAL CGRRECTIONS MID-CC_RSE EXECUTION ACCURACY _8|T DETERMINATION ACCURACY

TOE -.2323 TRA -.6265 TC3 ".6008 6AU .1765 SET 1112.0 SGR 761.4 $63 747.7 6T 21.0 SR 33.6 66 17.4

ROE -.4990 RRA .065| RE3 ".4072 FAU .20859 RRT ,3492 RRF .5328 RTF .6243 CRT .7|36 CRS -.8909 CST -.9252

FOE -.7871 FRA -.9564 FC3-9.9296 BSP !173 SGB 1347.7 R23 .1903 R13 .6829 LSA 40.9 NSA 13.8 IRA 2.9

BDE .3505 BRA .6301 BC3 .7258 FSP 1219 SGI 1161.9 SG2 682.8 THA 21.00 EL1 37.3 EL2 13.2 ALF 62.11

LAUNCH DATE JUN 23 1971 FLIGHT TIME 148.00 ARRIVAL DATE NOV 18 1971

HELIOCENTRIC CCtIIC DISTANCE 342.093 EARTH TO N4RS

RL 152.06 LAL -.DO LOL 270.90 VL 31.941 GAL 6.33 AZL 90.97 HCA 108.61 3MA 182.96 (CC .20084 INC .9708 Vl 29.300

RP 211.73 LAP -.92 LOP 19.52 VP 22.984 GAP 7.27 AZP 89.69 TAL 39.61 TAP 148.22 RCA 146.22 APO 219.71 V2 25.911

RC 125.302 GL -7.29 GP -8.75 ZAL 36.17 lAP 113,24 ITS 183.58 ZAE 155.18 ETE 199.77 ZAC 91.96 ETC 276.57 LVI -0.23

PLANETOCENTRIC CONIC

C3 17.958 VHL 4.238 OLA -23.72 RAL 310.83 RAO 6641,g VEL 11.747 PTH 6.78 VHP 3.388 OPA -27.04 RAP 318.82 [CC 1.2955

LNCH AZHTH LNCH TINS L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 1! 43 38 2379.67 -11.35 69.83 167.52 136.52 12 26 37 1579.7 7.02 54.06

60.00 12 ST 5 2384.30 -6.02 57.31 172.59 129.92 13 36 49 1384.3 10.06 39.35

70.00 14 31 43 2106.07 -.48 36.94 176.77 124.15 15 6 49 1106.1 13.28 19.13

DO.DO 16 27 7 1744.88 4.55 14.65 179.99 1t9.54 16 36 12 744.9 16.24 353.36

90,00 18 14 30 1398.56 6,98 350.50 182.23 117.47 18 37 48 398.6 17.68 326.36

100.00 19 9 33 1219.35 4.55 336.01 179.90 119.54 19 30 16 219.4 16.24 314.7S

110.00 19 31 9 1152.89 -.43 327.86 176.77 124.15 lg 50 22 152.9 13,28 308.05

DIFFERENTIAL CCRRECTICN$ MID-COURSE EXECUTION ACCURACY C_OI? DETERMINATION ACCURACY

TDE -.2442 TRA -.6409 TC3 ".7069 DAU .1968 SET 1180.3 $GR 767.2 SG3 771.4 ST 21.9 SR 33.4 $S 17.2

RDE -.4938 RRA .0645 RC3 ".4310 FAU .21406 RRT .3624 RRF .5491 RTF ,6625 CRT .7236 CR$ ".6862 CST ".9309

FOE -.7814 FRA -.9641 FC-10.3198 BSP 1307 $66 t407.7 R23 .I812 613 .7131 LSA 41.1 MSA 13.9 iRA 2.9

BOE .5_09 BRA .6442 BC3 .8280 FSP 1272 361 1233.6 SG2 678,3 THA 20.36 ELI 37.6 EL! 13.4 ALF 60.45

LAUNCH OAT( JUN 23 1971 FLIGHT TIRE 150.00 ARRIVAL OAT[ NOV 20 1971

HELIOCENTRIC CCNIC

RL 152.06 LAL -.00

RP 212.01 LAP -.85

RC 127.586 GL -?.1Z

FLANETOCENTRIC CONIC

C3 17.738 VHL 4.21|

LNCH AZNTH LNCH TIN[

50.00 11 43 14

80.00 12 56 14

TO.00 14 30 8

80.00 |S 24 20

90.00 18 10 41

100.00 19 7 12

!10.00 IS 29 34

DIFFERENTIAL COtRCCTIONS

TOE -.2550 TRA -.8547 TC3 o.RI70 IAU .2218

ROE -,4686 RRA .063| RE3 -.4567 FAD .21547

FOE -.7783 FRA -.674| FC-10.7132 |$P 1451

EOE .5511 ERA .6577 6C3 .93SS FSP 1511

DISTANCE 346.298 EARTH TO MARS

LOL 270.90 VL 31.937 GAL 6.26 AZL so.g4 HCA 109.82 3MA 182.49 ECC .20007 INC .9418 Vl 29.300

LOP 20.72 VP 22.942 GAP 7.05 AZP $9.68 TAL 39.40 TAP 149.21 RCA 146.30 APO 219.48 V2 25.880

GP -8.93 ZAL 36.36 ZAP 111.27 (T5 163.27 ZAE 153.29 (TE 191.65 ZAC 91.89 ETC 276.40 LVI -7.82

DLA "23.49 RAL 311.01 RAD 6641.8 VEL 11.737 PTH

L-I TIME INJ LAY

2581.77 -11.46

2387.63 "6.17

2111.53 -.69

1754.11 4.24

1411.10 6.59

1225.36 4.24

1158.35 ".69

6.77 VHP 3.335 DPA -27.44 RAP 313.03 ECC 1.291t

INJ LONG INJ RT ASC INJ AZNTH INJ TIRE PO CST TIM INJ 2 LAT INJ 2 LONG

69.94 167.52 136.50 12 26 16 1581.8 6.92 54.15

57.47 172.55 129.91 13 36 I 1387.6 9.91 39.51

39.22 176.68 124.15 13 3 19 1111.5 13.08 19.43

15.16 179.75 119.58 16 53 34 754.1 15.97 353.93

351.21 161,03 117.56 10 34 12 411.1 17.3S 329.35

336.52 179.75 119.58 19 27 40 228.6 13.97 315.30

328.14 176.68 124.15 IS 48 53 158.4 13.08 358,35

MID-COURSE EXECUTION ACCURACY OREIT DETERMINATION ACCURACY

3GT 1232.1 3GR 773.5 363 765,2 ST 22.8 8R 53.3 66 IT.D

RRT .4135 RRF .$656 RTF ._63 CNT .73|0 {RI °.8857 El! -.ills

566 1471.7 623 .1726 R13 .7404 L$4 41.4 Nik 14.1 |SA 2.9

361 1308.4 362 673.8 THA 19.?9 ELI 38,0 (L2 13.4 ALF 56.09

LAUNCH DATE JUN 23 1971 FLIGHT TINE 152.00 ARRIVAL DATE NOV 22 1971

HELIOCENTRIC CONIC

RL tS2.O6 LAL -.DO

RP 212.29 LAP -.85

RC 129.850 GL -6.94

PLA_[TO¢ENTRIC CONIC

C3 17.518 VNL 4.185

LNCH AZNTH LNCH TIN[

30.00 !1 42 52

80.00 12 55 23

T0.00 14 26 33

00.00 18 21 33

90,00 tS 6 56

100.00 19 4 25

110,00 19 27 59

DIFF_RENT|AL C_RECTi(_I$

TOE -.2856 TRA -.6685 TC3 -.9324 6AU ,2457

ROE -.4331RRA .0622 RE3 -.4806 FAU ._2458

FOE -.7721FRA -.9?89 FC-11.0982 BSP 1618

BDE .5513 BRA .6714 BC3 1.0490 FSP 1361

Di3TANCE 350.$05 EARTH TO MARS

LOt. 170,90 VL 31.633 GAL 6.22 AZL go,6! HCA 111.02 SNA 152.83 (CC .19638 INC .9123 Vl 29.300

LOP 21.R$ VP 22.S01 GAP 6.84 AZP 89.6? TAL 39.16 TAP 1_0.16 RCA 146,38 APO 216.26 V2 25.648

GP -9.12 ZAL 36.56 ZAP 100.20 ETS 182,06 ZAE 131.30 ETE 197.64 ZAC SI.SO ETC 276.23 LV! -7.42

DLA -23,21 RAL 311.22 SAD 6641.? VEL 11.728 PTM 6.76 VHP 3.293 DPA -2?.85 RAF 317.24 ECC 1,2883

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZRTH INJ TIN[ PO C3T TIN INJ 2 LAT INJ 2 LONG

2584.15 -t|.38 70.04 167.53 136.46 12 2S 56 1584.1 0.80 54.25

2391.26 -6.33 57.65 172.53 129.86 13 33 14 1391.3 9.76 38.68

211?.34 -,gt 39.33 176.62 124,14 13 3 30 1117.3 12.87 10.78

1763.65 3.02 15,68 179.62 119.62 16 50 57 ?63.7 15.63 354.$0

1423,60 6.19 351.93 180.86 117.65 16 30 40 423.8 17.02 330,13

1238.13 3.92 337.03 179.62 119.62 19 25 3 238.1 15.69 313.67

1164.16 ".91 328.43 176.62 124.14 19 47 24 164.2 12.87 308,67

NID-COUR$£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 1328.6 SCR 779.7 $63 617.9 ST 23.7 SR 33.1 83 16.6

RRT .4432 RRF .5821RTF .7263 CRT .7394 CRS -.8630 C$T -.0305

SGB 1540.5 623 .1639 R13 .?643 LSA 41.6 N3A 14.2 SSA 3.Q

361 1387.6 SG2 669.3 THA 19.22 EL1 38.3 EL2 13.6 ALF $7.34
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, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUMC_ DATE JUH _3 1971 FLIGHT TINE |54.00 ARRIVAL OATE NOV t4 1171

HELI_ENTRIC C(_IlC

RL 152.05 LAL -.DR

RP 212.57 LAP -.82

RC 132.155 GL -S.75

FLANETOCENTRIC CONIC

C3 17.307 VHL 4.180

LNCH AZMTH LNCH TIME

SD.OO 11 42 31

60.00 12 54 34

TO.OR 14 26 58

DO.DO 16 16 48

90.DO 18 3 14

100.00 19 I 39

IlO.DO 19 26 25

DIFFERENTIAL CCRRECTION6

TOE ".2759 TRA -.6825 TC3-1.0528 BAU .2703

ROE -.4774 RRA .0612 RC3 -,5059 FAU .22942

FDE -.7650 FRA -,983| FC-11.4763 BSP 1787

BDE .5514 ERA .6852 BC3 1.1681FSP 1399

DISTANCE 354.714 EARTH TO MARS

LOL 270.90 VL 31.931 GkL 6.17 AZL 90.88 HCA 112.22 SMA 162.60 ECC .19875 INC .8127 Vl 29.300

LOP 23.13 VP 22.861 GAP 6.63 AZP 89.67 TAL 38.90 TAP 151.12 RCA 146.47 APO 219.13 V2 25.616

GP -9.30 ZAL 36.79 ZAP 107.33 ETS 182.64 ZAE 149.48 ETE 196.72 ZAC 91.70 ETC 276.05 LVI -?.O|

DLA -23.01 RAL 311.44 RAD 6641.6 VEL 11.718 PTN 6.73 VHP 3.251 OPA -26.2S RAP 316.50 ECC 1.2640

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LC_I4

2586.79 -11.71 70.16 167.39 136,45 12 25 38 1586.8 6.66 54.36

2395.19 -6.50 57.84 172.53 129,R6 13 34 29 1595.2 9.59 39.89

2123.50 "1.15 39.85 176.57 124.14 15 2 22 1125.5 12.65 20.09

1773.52 3.59 16.23 179.51 119.66 16 48 21 773.5 15.40 355.09

1439.68 5.T8 332.65 180.72 117.73 18 27 !1 436.7 16.67 530.92

1247.99 3.59 337,59 179.51 !19.66 19 22 27 248.0 ¶5.40 316.46

1170.32 -1.15 328.77 176,37 124.14 19 45 55 170.5 12.65 309.01

MID-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 1409,8 6GR 786.2 $03 840.0 ST 24.6 6R 52.9 SS tS.6

RRT .4711RRF .5983 RTF .7523 CRT .7460 CR6 -.8803 CST -.9429

$GB 1614.2 R23 .1596 R13 .T856 LSA 41.8 HSA 14.3 $6A S.O

601 147t.0 SO2 664.T THA 18.66 ELI 38.6 EL2 13.9 ALF 55.81

LAUNCH DATE JUN 23 1971 FLIGHT TIME 156.00 ARRIVAL DATE NOV 26 1971

HELIOCENTRIC CCNIC

RL 152.06 LAL -.DO

RP 212.80 LAP -.78

RC 134.473 GL -6.56

PLANETOCENTRIC CGNIC

C3 17.100 VHL 4.135

LNCH AZHTH LNCH TIME

50.00 11 42 12

60.00 12 53 45

70.00 14 25 23

80.00 16 16 2

90.00 17 59 35

100.00 18 58 54

110.00 19 24 50

DIFFERENT IAL CGRRECTI_S

TDE -.2848 TRA -.6954 TCS-1.1759 BAU .2951

ROE -.4721RRA .0597 RC3 -.5328 FAU .23458

roe -.7644 FRA -.9938 FC-11.8662 BSP 1974

BOG .5515 ORA .$980 8C3 1.2909 FSP 1424

DISTANCE 358.925 EARTH TO MARS

LOL 2T0.90 VL 31.930 GAL 6.11 AZL 90.85 HCA 113.42 SNA 162.76 ECC .19818 INC .8524 Vl 29.300

LOP 24.33 VP 22.822 GAP 6.43 AZP 89.65 TAL 38.62 TAP 152.04 RCA 146.53 APO 219.00 V2 25.702

GP -9.48 ZAL 37.03 ZAP 105.37 ETS 182.32 ZAE 147.56 ETE 195.87 ZAC 91,60 ETC 275.88 LVI -6.60

DLA -24.75 RAL 311,67 RAD 6641.S V(L 11.710 PTH 6.74 VHP

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ

2589.69 -11.85 70.28 167.65 136.43 12 25 22

2399.43 -6.68 58.04 172.55 129,84 13 53 44

2129.99 -1.39 40.19 176.54 124.13 15 0 33

1783.70 3.25 16.79 179.43 119.70 16 45 46

1449.73 5.37 353.59 180.59 117.81 18 23 45

1259.17 3.25 358.16 179.43 119.70 19 19 52

1176.81 -1.39 329.11 176.54 124.15 19 44 26

HID-COURSE EXECUTION ACCURACY

SOT 1492.4 SGR 793,8 SO3 862.8

RRT .4976 RRF .6132 RTF .7764

SOB 1690.4 R23 .1538 R13 .8054

SOl 1556.1 802 680.3 THA 18.22

3.214 DPA -28.64 RAP 315.72 ECC 1.2814

TIME PO CST TIN INJ 2 LAT INJ 2 LONG

1589.7 6.52 54.49

1399.a 9.40 40.09

1130.0 12.42 20.45

783.7 15.09 355.69

449.7 16.32 331.72

258.2 15.09 317.06

176.8 12.42 309.3?

CRBIT DETERMINATION ACCURACY

ST 25.4 SR 32.7 SS 16.5

CRT .7512 CRS -.8784 CST -.9456

LSA _2.1MSA 14.4 SSA 3.0

ELt 39.0 EL2 14.1 ALF 54.44

LAUNCH DATE JUN 23 1971 FLIGHT TIME 158.00 ARRIVAL DATE NOV 26 1971

HELIOCENTRIC CONIC

RL 152.06 LAL ".00

RP 213.16 LAP -.75

RC 136.814 GL "6.36

PLANETOCENTR|C CONIC

C3 16.896 VHL 4.111

LNCH AZMTH LNCN TIME

50.00 11 41 55

60.00 12 52 56

70.00 14 23 48

80.00 |6 13 17

90.00 17 55 59

100.00 IS 56 9

tlD.0O IR 23 15

DIFFERENTIAL CORRECTIONI

TOE -.2963 TRA -.7115 TC3-1.3116 BAU ,3218

ROE -.AS4R _RA .O6OO RC3 -.5559 FAU .23767

FDE -.7337 FRA -,9725 FC-12.1790 96P 2140

ROE .5515 ERA .7140 6C3 1.4245 FSP 1475

DISTANCE 363.137 EARTH TO MARS

LOL 270.90 VL 31.950 GAL 6.06 AZL 90.82 HCA 114.61 SMA 182.78 ECC .19767 INC .8218 Vl 29.300

LOP 25.32 VP 22.784 GAP 6.23 AZP 89.66 TAL 36.33 TAP 152.94 RCA 146.65 APO 218.91 V2 25.?49

GP -9.66 ZAL 37.30 ZAP 103.44 ETS 182.00 ZAE 145.64 ETE 195.09 ZAC 91.51 ETC 275.70 LVI -6._0

DLA -24.48 RAL 311.93 RAD 6641.4 VEL 11.702 PTH

L-I TIME INJ LAT

2592.86 -12.01

2403.97 -6.66

213R.83 -1.63

1794.15 2.89

1462.97 4.94

1268.66 2.89

1183.63 -1.63

6.74 VHP 3.180 OPA -29.03 RAP 314.96 ECC 1.2781

INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

70.42 167.73 136.59 12 25 6 1592.9 S.36 54.S2

58.27 172.58 129.81 13 33 0 1404.0 9.21 40,32

40.54 176.53 124.12 14 59 25 1136.8 12.17 20.83

17.36 179.36 !19.73 16 43 11 794.2 14.70 356.3I

3_4.13 180.49 117.80 10 20 22 463.0 15.96 332.52

330.73 179.36 119.73 16 17 16 268.7 14.78 517.88

329.46 176.53 124.12 19 42 58 I63.7 12.17 309.74

M|D-COUHSE EXECUTION ACCURACY ORBIT DETEflHINATI_N ACCURACY

30T 1587.8 SGR 798.3 SO3 879.0 ST 26.4 SR 32.4 SS tS.i

RRT .5212 RRF .4201RTF .:450 CRT .7570 CPI -.alSO Cl! -.94A1

SOB 177T.2 R23 .1499 RI3 .8199 LSA 42.2 MSA 14.5 SSA 3.1

SO1 16SZ.2 SO2 G54.7 THA 17.52 ELI 39.3 EL2 14.2 ALF 52.65

LAUNCH DATE JUN 23 1971 FLIGHT TIME 160.00 ARRIVAL DATE NOV 30 1971

HELIOCENTRIC CONIC

RL 152.06 LAL -.DO LOL 270.90 VL

RP 213.46 LAP -.71 LOP 26.71 VP

RC 139,171 GL -6.16 GP -9.84 ZAL

PLANETOCENTRIC CONIC

C3 16.697 VHL 4.086

LNCH AZNTH LNCH TIME

50.00 11 41 39

60.00 12 52 9

70.00 14 22 13

eO.OO 16 10 SS

90.00 17 52 25

100.00 18 53 24

110.00 19 21 39

DIFFERENTIAL CCRRECTIONS

TOE -.5064 TRA ".7261 TC3-1.4466 DAU .3484

ROE -.4563 RRA .0596 RCS -.3808 FAU .24118

FOE -.7131 FRA -.9606 FC-12.5048 BSP 2327

BOE .5513 BRA .7285 BCS 1.5607 FSP 1509

DISTANCE 367.349 EAqTN YO MARS

31.931GAL 6.00 AZL 90.79 HCA 115.81SNA 182.79 (CC .19721 INC .7907 VI 29.300

22.747 GAP 6.03 kip 89.66 TAL 38.01 TAP 153.82 RCA 146.74 APO 218.04 V2 25.714

37.58 ZAP 101.51ET3 181.67 ZAE 143.72 ETE 194.36 ZAC 91.41ETC 2?5.55 LVi -S.8O

DLA -24.20 RAL 312.20 RAD 6641.3 VEL 11.693 PTH 6.73 VHP 5.550 DPA -29.40 RAP 314.20 ECC 1.2748

L-| TIRE |NJ LAT INJ LONG INJ RT kSC INJ AZHTH |NJ TlqE PO CST TIH INJ 2 LAT INJ 2 LONG

2596.30 -I2.18 70.37 187.82 136.36 12 24 55 1596.3 6.19 54.7?

2400.82 -7.09 58.50 172.64 129.78 13 32 17 1408.8 9.00 40.59

2144.01 -1.93 40.92 176,53 124.11 14 57 5T 1144.0 11.91 21.22

1804.98 2,53 17,90 179.31 119.76 16 40 38 805.0 14.45 556.95

1476.40 4.52 354.89 180.41 117.95 18 17 2 4?6.4 15._9 335.3_

1279.45 2.53 339.33 179.31 119,76 19 14 44 279.5 14.45 318.32

1190.83 -1,93 329.84 176.53 124,11 19 41 30 190.8 11.91 310.14

RID-COURSE EXECUTION ACCURACY ORDIT OETERR|NAT|ON ACCURACY

$GT 1602.8 8GR 804,1 SG3 896,3 8T 27.3 $R 32.2 88 15.5

RRT ,_57 RRF .6423 RTF .8120 CRT .7614 CRS -.8686 CST -.94R?

SO8 1865.1 R23 .1462 R13 .6338 LSA 42.4 M8A 18.6 66A 3.1

$01 1748,3 $02 649.6 THA 16.98 ELI 39.7 EL2 14.S ALF 51.11
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JPL TM 33-IO0 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN IS lilt

HELIOCENTRIC CONIC

RL 196,01 LAL ".00

NP 11|,77 LAP -.ll

RC 141.145 GL -5.64

PLANETO¢ENTRIC CONIC

C3 16.502 VNL 4.062

LNCH AZNTH LNCN T|N[

SO.DQ 1| 4| 24

80,00 12 51 21

TO.DO 14 20 31

lOoOD IS ? 46

90.00 17 48 54

100,00 19 50 40

110.00 19 2D 3

FLIGNT TIN| Ill.00 ARRIVAL OATE O[C ! till

DISTANCE 371,5i3 EARTH YO NARI

LOL 210.00 VL $1,93l GAL i,94 AZL 90,76 HCA lID.iS INk |l|,SI [CO ,lillO INC *?ill Vl 11,100

LOP IT,SO VP I|.T|D GAP i.ll AZP SD,SS TAL 3F,$8 TAP IS4.U RCA |4i,14 APO Ill. SO VZ IS.liD

GP °10.0| ZAL 3T,88 ZAP N.S| ITS 181,33 ZkE 141,81 EYE 19],$8 ZAC S1,31 [T¢ itS,IS LVI -5,41

OLA -83,S0 RAL 318.49 MAD 614|.2 VEL |1.$85 PTN 6.72 YNP 3.|24 SPA "20.77 RAP 513.45 ICe I,tTtl

L-| TIN[ INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ T|N[ (DO CST TIN INJ 2 LAT |Ha 2 LONG

2600,01 "12,36 70.74 18?,94 136,32 12 24 44 1600,0 I,O0 54,92

2413.98 -7,32 58,15 112,11 129,?4 13 31 3§ 1414,0 8.18 40,81

2151.53 -2.22 41,31 |?S,35 124.09 14 56 29 1151,5 11.$3 81,83

1818.08 2.15 18.ST 119.28 119.79 18 36 4 816.1 14,12 351.S0

1490.03 4.08 355.65 180.34 |18,01 18 13 44 490.0 15.22 334.1S

1290.55 2.15 539.94 179.28 |19,T9 19 12 11 290.5 14.18 31•.97

!198.35 "2,22 330.23 176.55 124.09 19 40 2 ]90.3 !1.85 310,55

DIFFERENTIAL COHRECTION3

TOE -.5159 TRA -,7406 TC3-1.5908 BAU .3755

RDE -.4513 RRA .0595 RC3 -.8038 FAU ,24430

FOE -.8900 FRA ".9444 FC'12,6188 J8P 2520

ROE *5509 IRA .7439 BC8 1.7020 FSP 1539

MID-COURSE EXECUTION ACcuRACY ORBIT DETERMINATION ACCURACY

|ST 1781,6 SGR 609,9 $63 912.3 87 26.2 6R 3|,9 66 15,0

RRT .8648 NRF .8562 RTF ,8288 CNT ,7851 CN8 *.8839 CST -,9508

SGB 1957.0 R23 .1433 R13 .6460 LSA 42.5 NSA 14.7 IS• 3,1

861 1847.9 SG2 644.4 TNA 16.46 ELI 40,0 EL2 14.5 ALF 49.59

LAUNCH DATE JUN 23 1971 FLIGHT TIN£ IG4.00 ARRIVAL DATE DEC 4 1111

HELIOCENTRIC CCtA[C

RL 152.08 LAL -.00

RP 214.08 LAP -.64

RC 148.936 GL -5.73

PLANETC_ENTRIC CONIC

C3 16.310 VHL 4,039

LNCH AZMTH LNCH TEN(

50.00 11 41 9

80,DO 12 50 33

TO.DO 14 19 0

SO.DO IG 5 4

90.00 17 45 24

100*00 18 47 55

110.00 19 18 27

DIFFERENTIAL CORRECTIONS

TOE -.3249 TRA -.7551 TC3-1.7375 BAU ,4031

NO[ -.4441 RRA .0595 RC3 -.6307 FAU .24695

FOE -.6623 FRA -.9246 FC-|3,1077 8SP 2715

BOG ,5502 BRA .7575 8C8 1.8484 FSP 1566

D|•TANCE 575.776 (ARTN TO MARS

L04. 270.90 VL 31.935 GAL 5.•• AZL 90.73 HCA 118.18 SNA 182.86 ECC .19644 INC .7285 Vl 29.300

LOP 29.08 VP 22.•74 GAP 5.•6 AZP 69,66 TAL 37.34 TAP 155.51 RCA 146.94 APO 218,78 V2 25.845

GP -10,18 ZAL 38.20 ZAP 97,73 ET• 180,99 ZA( /39.90 [TE 193,05 ZAC 91,21 [TC 275.20 LVI -5.02

DLA -23,60 RAL 312,80 MAD 6641.1 VEL |1,677 PTH 6,71 VHP 3.101 DPA -30,15 RAP 312,71 [CC 1.2684

L-[ TlN_ |NJ LAF INJ LONG INJ RT ASC [NJ AZNTH INJ T[NE PO CST TIN |NJ 2 LAT INJ 2 LONG

2604.00 -12.$5 70.91 168.07 136.28 12 24 33 1604,0 5,60 55.09

2419.45 -7,56 59.02 172.80 129.71 13 30 52 1419,5 •.54 41,09

2159.39 -2.52 41.72 1T6.60 /24,07 14 55 D 1159.4 11,35 22,06

1827.48 1,77 19.19 179.27 119.•1 16 35 31 827.5 13.?T 358.2T

]503,87 3.64 356.43 180.30 118,06 18 10 28 503.9 14.83 334.99

1301.96 1.77 340.56 179.27 119.81 19 9 57 502.0 13,77 319.63

1206.21 -2,52 330.64 176,60 124.07 19 38 33 206.2 11.35 310.90

MID-COURSE EXECUTION ACcuRACY ORBIT DETERMINATION ACCURACY

8ST 1885.8 8GR 815.4 •63 926.6 ST 29.0 8R 31.5 66 14.5

RRT .5844 RRF .6694 RTF .8397 CqT .7881 CRS -.8580 CST o.9513

8GB 2052.7 R23 .1409 R13 .$566 LSA 42.7 MSA 14.? 66A 3,2

561 1950.7 SG2 639.0 THA 15.95 ELl 40,3 EL2 14.5 ALF 48.07

LAUNCH DATE JUN 25 1971 FLIGHT TIME 166,00 ARRIVAL DATE DEC • 1911

HELIOCENTRIC CONIC

RL 152.06 LAL -,00

RP 214.39 LAP -,•O

RC 146.844 GL -5.50

PLAN[TOC[NTRi¢ CONIC

C3 18,122 VHL 4.015

LNCH AZNTH LNCH T|HE

SD.OO 11 40 56

80.00 lZ 49 4§

70,00 14 17 23

8O.O0 16 2 19

90,DO 17 41 55

iOO.O0 18 45 It

ItO.0D 19 18 49

DI FF[RENT IAL CORRECTIONS

TD[ -.3331 TRA -,7693 TC3-|,8661 SAU ,4306

ROE -.4366 RE• .0595 RC3 -,6537 FAU ,24982

FOE ",63e3 FRA -.9024 FC'I3,36R5 65P 2916

BOG .5492 8RA .T?li SC3 1,9931 FGF 1589

DISTANCE 379.990 EARTH TO MARS

LOL 270,R0 VL 51,938 GAL 5.82 AZL 90.69 HCA 119.36 SNA 182.92 ECC .19613 INC .6936 VI 29,300

LOP 30.26 VP 22.639 GAP 5,48 AZP 89,66 TAL 36.97 TAP 156.33 RCA 147.04 APO 218,79 V2 25.609

GP -|0,36 ZAL 58,54 ZAP 95.88 ETS 180.65 ZAE 136,00 TTE 192.45 ZAC 91.10 ETC 275,04 LVl -4.64

DLA -23,28 RAL 513.12 MAD 6641,1 VEL 11.669 PTH 6.71 VHP 3.081 DPA -30,48 RAP 312,00 ECC 1,2653

L-I TIN| INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIH INJ 2 LAT INJ 2 LONG

2606.28 -12.76 71.10 168.22 156.25 12 24 24 1608.3 5.59 55.27

2425.24 -7,81 59.50 172.91 129.66 13 30 10 1425.2 8.29 41.36

2187.60 -2.63 42,15 176.65 124.05 14 55 51 1167.6 11.05 22.$0

1839.20 1,57 19.84 179.27 !19.83 16 52 56 059.2 13.41 358.95

1517,94 3.19 357,22 180.28 !16.11 16 ? 13 517.9 14.43 335.03

1315.60 1,37 341.21 179.27 119.63 19 ? 5 313.7 15.41 $20,32

1214.42 -2.85 331.07 176,65 124.05 19 37 4 214.4 11.05 311.42

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

6GT 1988.3 SC,_ 820.9 563 939.6 iT 29,9 SR 51,_ 68 13.9

RRY ,6029 RRF ,6623 RTF ._a09 CRY ,7703 CRI -,8511 CIT -ol$1t

5GB 2151.1 R23 .1350 RI3 ,6659 LSA 42.8 NIA 14.8 854 5,2

361 2055.7 502 $33.5 THA 1|,46 EL| 40,6 EL2 14.6 ALF 46,92

LAUNCH OATE JUN 25 1971 FLIGHT TIME IS8.00 ARRIVAL DATE DEC 8 1571

HELIOCENTRIC CONIC DI6TANC_ 384.203 £ARYN TO NAN•

RL 152.01 LAL -,00 LOt. 270.t0 VL 31,943 GAL 5.T6 AZL 90.66 HCA 120.54 |HA 182.99 (CC .19586 INC .SS00 Vt 29.500

RF 214,72 LAP -,57 LOP 51,44 VP 22.S04 GAP 5.31 AZP 89.66 TAL 36.60 TAP 157,13 RCA 147.15 APO 218,83 V8 25.5T$

RC 148.T70 GL "S.26 GP -10053 ZAL 36.$9 ZAP 94,05 IT| |60,30 ZAE |$S,12 (T[ IS1,•6 ZAC 90.99 ETC 274.86 LV[ -4.26

PLANETOCENTRIC CONZ¢

¢3 15.938 VML 3.g92 OLA -82.03 RAL 313.46 MAD $641,0 V[L 11,661 PTN 6.70 VHP 3,064 DPA -30.82 RAP 311.30 ECC 1.8823

LNCH A2MTH LNCH TIH( L'I TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZNTH INJ TIN| PO CST TIM INJ 2 LAT INJ 2 LONG

SO.O0 I1 40 4E 2012,$4 -|2,99 71.30 168.38 156,19 t2 24 IS ISI2.8 5,36 55.47

80.00 12 48 57 2431.35 -B.OT 59.60 173.03 129.62 13 29 29 1431.4 8.02 41.66

?0,00 14 15 45 2176.17 -3.15 42.60 176,72 124,03 14 52 1 1176.2 10.75 22.97

80.00 15 59 54 IS51.24 .96 20.50 179.29 119.64 16 30 25 851.2 13.03 359.65

90,00 IT 38 28 1532,24 2,73 358.02 180,27 118.16 18 4 0 532.2 14.03 336.99

100.00 18 42 26 1325,71 .96 341.87 179.29 119,84 19 4 32 325,? |3.03 321.02

110.00 19 15 11 le2E.99 "3.15 331.52 176,72 124,03 19 35 34 823.0 10.73 311.89

DIFFERENTIAL CORRECTIONS NID-COURS[ eXECUTION ACCURACY ORBIT DET[RNINATION ACCURACY

TOE -.3409 TRA -.7632 TC3-2.0438 §AU .4589 8ST 2095.4 SGR R26.3 $63 951.0 8T 30,S SR 30,8 SS 13.4

ROE -*4299 RRA .0397 RC3 -.6SOS FAU *25104 RRT ,6202 RRF .6948 RTF .8806 CRT .?Tlg CR8 ",6435 CST -,9504

FOE -.6018 FRA ".8??3 FC°13.$364 BSP 3121 SGB 2262.4 R23 .1377 R13 ,$T41 LSA 42.g NSA 14,8 8SA 3.3

808 ,5478 BRA .7855 BC3 2.1335 FSP |607 SG| 2163,1 862 62?,9 THA IS.04 ELI 40.9 EL2 14.7 ALF 45,20

2120



. JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCM PATE JUq 23 $8?1

HELIOCENTRIC CDNIC

R'. 152.06 LAL -.O0

R n 21S.04 LAP -.53

RC 151.211 GL -3.02

PLANETOCENTRIC CONIC

C3 15,756 VHL 3.989

LNCH AZNT_ LNCM TIME

50.00 11 40 29

sO,nO 12 48 7

TO.DO 14 14 5

80.00 15 S6 48

go. GO 17 39 2

lOO.OD 18 39 40

110.00 19 13 31

FLIGHT TIME 170.00 ASPIVAL DATE DEC tO 19TI

OIITANCE 388,4qe EARTH TO MARl

LOL 2?0.90 VL 31.948 GAL 5.70 AZL 90.63 HCA 121.?! 8HA 183,0S [CC .195R3 INC .82S7 vl 28.300

LOP 3_,82 VP 22,569 GAP 5,13 AZP 89,67 TAL 36,21 TAP 157,92 RCA 147,2S kPO 218,88 V2 15,536

r,J -10.69 ZAL 39.2? ZAP 92.25 ET$ 179.93 _A_ 134.26 ETE 191,36 ZAC 90,89 ETC 2TA.73 bVl -3.89

DLA -22.60 RAL 315.80 qAD 664D.9 VEL 11.$33 PTH 6.69 VHP 3._49 D?A -31.15 qAP 310.63 EC( 1.2593

L-I TIUE INJ LAT INJ LONG INJ RT ASC INJ AZNTH lMJ TIME P_ CST T_M |NJ 2 LAT INJ 2 LONG

2KI?,Gg -!3,23 71.52 168.56 136.13 12 24 6 1_17.7 5.12 33.67

2437,79 -8,35 59,91 173,16 1_9,57 13 28 45 IA37,8 ?,74 41,97

2183.09 -3,49 43.0? 176.81 124.00 14 50 30 1185.1 10.41 23.45

1863,61 ,55 21.18 179.33 119,85 18 2? 52 8_3.6 12.65 .37

1346,79 2,26 358,83 180,26 116,20 18 0 49 5AS.8 13,61 337._3

1338.06 .55 342.55 179.33 119,85 19 1 58 338.1 12,65 321.73

1231.91 -3.49 331.99 176,8! 124,00 19 34 3 231.9 10.41 312.37

DIFFERENT IAL CCRR_CTION8

TOE -.34?6 TRA -.7968 TC3-2,2019 DAU .4871

PDE ".4212 RRA ,0597 RC3 -°?063 FAU .25278

FOE -.9720 FRA -,6S4A FC-13.6869 86P 3330

BOA .3461 BR4 .7991 BC3 2.3124 FDP 1617

MID-COURSE EXECUTION ACCURACY OqBIT DETERNINATIOal ACCURACY

3ST 2204.5 $GR 832.3 SG3 962.3 ST 31.4 SR 30.4 56 12.9

RRT .6371RRF .7076 PTF .8697 CRT .7729 Cq8 -,8356 CSY -.94g2

SGB E356.4 ?23 .1366 R_3 ,8817 LSA a3.O M64 18.9 35A 3.3

391 2272.7 SG2 622.3 THA 14.63 ELi 41.2 EL2 14," ALF 43.8S

LAUNCH DATE JUN 23 1971 FLIGHT T|_ 172.00 ARRIVAL DSTE nEC 12 IgTI

H_LIOCENTRIE CONIC

RL 152.01 LAL -.00 LOL 270.90 Vl.

Rm 215,37 LAP -.90 LOP 33.79 VP

PC 155.669 GL -4,77 GP -10.66 2AL

PLANETOCENTRIC CONIC

C3 15,578 VHL 3.947

LNCH A_NTH LNCN TIME

50.00 11 40 15

GO.DO 12 47 17

?O.O0 14 12 24

80.00 15 54 2

90.00 17 31 36

IOD.DO 18 56 54

110.00 19 11 30

DIFFERENTIAL C_RECTION$

TOE -.3533 TRA -.8099 TC3-2.3637 BAU .3154

ROE -.4140 RRA .0592 RC3 -,7333 FAU .234A9

FOE -.5512 FRA -._398 FC-14.1427 B$? 3540

80E .5442 8RA .8120 BC3 2.d748 FDP 1610

DISTANCE 392,629 EARTH TO MARS

31.953 GAL 5._4 AZL 90.59 HCA _22.88 SMA 183.16 ECC ,19544 INC .sg06 Vi 29.300

22.535 GAP 4,96 AZP 89.68 TAL 35,81 TAP 158.69 RCA 147.36 _PO 218.95 V2 25.499

39,_6 ZAP 90,49 ET$ 179.60 ZAE 132,42 ETA 190.85 ZAC 90.77 ETC 27A.S8 LVI -3.53

DLA -22.24 RAL 314.16 RAD 6640.8 VEL 11,646 =TH 6,68 VHF 3,038 D_A -31.47 _AP 309.96 ECC 1,2564

L-I TIME lqJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN lqJ 2 LAT I_J 2 LONG

2622.85 -13.48 71.75 168.76 136.07 12 23 58 1622._ A.R6 S3.89

2444,58 -8.65 60.24 173.31 129,52 13 28 2 1444.6 T.aS 42.30

219A.38 -3.85 43.55 176.91 123.96 14 48 58 1194.4 10.D6 23.9_

1876.31 .12 21.87 179.38 119.86 16 25 18 876.3 12.25 1.10

1561.60 1.78 359.66 180.31 118.23 17 57 3? 361._ 13.18 336,43

1350.78 ,12 343.24 179.38 119.86 18 59 24 350.8 I_.RS 322.47

1241.20 -3.85 332.47 176.91 123.95 19 32 3! 2_1.2 10.06 312.87

RIO-COURSE EXECUT|CN ACCURACY (_BIT D_TERMINATION ACCURACY

SGT 2314,7 SGR 839.5 Sg3 g73.7 _T 32.1 88 30.1 S8 12.5

RRT .6536 RRF .7209 RT ¢ ,87_4 CRT .7735 C78 -.8292 CST -,9482

8GB 2462.3 R23 .1355 R13 .8893 LRA 43.1NSA 14.9 88A 3.3

681 2383,7 SG2 616.9 THA 14.32 ELi _1.4 EL2 14.6 ALF 42,64

LAUNCH DATE JUN 23 1971 FLIGHT TIN( 174.00 ARRIVAL DATE DEC 14 197i

HELIOCENTRIC CONIC

RL 132,06 LAL -.DO LOL 270,90 VL

RP 2_5,71 LAP -.46 LOP 34,9l VP

RC 156.143 GL -4,30 G? "11.03 ZAL

PL.ANETOCENTRIC CONIC

C3 15,403 VHL 3,925

LNCH AZMTH LNCH TIME

50.00 11 40 2

60,00 12 46 27

70.00 14 10 41

80.00 IS 51 14

go.o0 17 28 10

IDD.O0 18 34 8

llO.0O 19 10 g

DIFFERENTIAL C(_RECTTON9

TOE -.359S TRA -.8238 TC3-2,S336 |AU ,3A43

RO[ -.4033 RRA .0619 RC3 -.7627 FAU .2S344

FDE -.4744 FRA -.7551 F¢-14.2448 El? 3752

BOA .5403 RR4 .8261BC3 2.8431FSP 18_0

DISTANCE 396.839 EARTH TO MAR9

31.081 GAL 5,57 AZL 90.55 HCA 124.05 SN4 183.25 ECC ,18529 IqC .SSAT Vl 2_.300

22,301 GAP 4,80 AZ? 89.89 TAL 35.39 TAP 159.44 RCA 147.47 APO 719.04 v2 _S.ABI

40.07 ZAP 88,76 [78 179.25 ZAE 130.60 ETE 190.37 ZA¢ 90.65 £TC 274._4 LVI "3,16

DLA -21,87 RAL 314,33 RAD 6640,7 VEL 11,638 PTN 6,88 VH? 3,029 DPA -31.78 RAP 309.3_ ECC 1,2538

L-| TIME INJ LAT INJ LONG ZqJ RT ADC INJ AZMTN INJ TIME PO CST TiM INJ 2 LAT INJ 2 LONG

2826,33 -13,7_ 71,99 168,97 136.01 12 23 50 1628,3 d.59 _S,12

2451,71 08,86 60.39 173,48 |29.4_ 13 27 18 1431,7 7.14 a_.63

E204,05 -4.22 44,06 177.03 123.92 14 47 25 1204,1 9.71 24,A7

1869,36 -,33 2_,59 179,d5 119,88 18 22 44 889,4 11.84 1,83

1576,71 1,30 .80 180.36 118,25 17 54 27 578,7 12.74 339,32

1363,04 -,33 343.96 179.45 119,06 18 56 50 3_3,8 11.84 323.22

J250,87 -4.72 332,98 177.03 123,92 19 30 3_ 250,9 9.71 313,39

HID-COURSE ExECUTiON _CCURACV ORBI • DETERMINATION ACCUOACY

SGT 2431.0 8GP 939,8 $93 973,S 57 3_.R &q 2g.s _S I1.1

PRT .1811 RRF .r208 RT _ *_2_ (RT .7723 C@8 "._U_6 CJT -.S40O

SG_ E572.0 R23 ,1371RI3 .§920 LgA 42._ MSA 14.9 98A 3.4

881 8498.6 $82 810.1Tqk 13,TA ELI _1.6 EL2 18.8 ALF 41.0_

LAUNCH DATE JUN 23 1971 FLIGHT TIME 178.00 APRIVAL DATE DEC 16 1971

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 216.04 LAP -.42

RC 138,631GL -4.23

PLANETOCENTRI¢ CONIC

C3 19,231VML 3,903

LNCH AZNTH LNCH TIME

SO,DO 11 39 49

60.DO 12 43 34

70,00 14 8 57

8_.D0 1S 48 25

9D,OD 17 24 44

IO0.O0 16 31 17

110.00 19 6 23

DIFFERENTIAL CCRRECTION$

TOE -.3638 TRA -.8364 TC3-2.?OAD BAU .3728

RDE -.3942 RRA .0628 RC3 -.7767 FAU .25345

FnE -,42G6 FRA -,7268 FC-Id.406S BDP 3965

BOE .5365 BRA ._386 BC3 2.8133 FSP 1668

DISTANCE A01.046 EARTH TO MARS

LOL 270.90 VL 31.966 G4L S.SI kZL 90.52 HCA !2_.21 8NA I93.36 ECC .18317 INC .3178 Vi 29.300

LOP 36,12 VP 22.4A8 GAP 4,64 AZP 89,70 TAL 34,96 TAP 180.17 RCA 1d?,_8 APO 219,|S V2 _3.42A

GP -11,20 ZAL 40.49 ZAP 87.06 ET8 17q.89 ZAE _26.83 ETA 189.91 ZAC 9_,$3 [TC 274.31 LVl -2.84

DLA -21.48 RAL 314.82 RAD 8640.8 VEL !1.631 mTH 6.87 VHP 3.022 DPA -32.08 RAP 308.?8 ECC 1.2907

L-I TIME INJ LAT INJ LONG INJ RT A6C INJ AZMTH INJ TIME aO CDT TIM INJ _ LAT INJ 2 LONG

2634.13 -1d.03 72.25 169.19 _36,94 12 23 A2 1634.$ 4,30 $6,36

2A99.21 -g.26 60.g6 173.66 12g.A0 _3 26 _3 i45g,2 6,81 A3.01

2254.11 -4.60 44.39 177.1 ? 123,88 :A 45 51 121A.1 9.33 26,fll

1902,79 -.76 23,33 179.54 119.86 16 20 5 g02,8 I1.A2 _.62

IS92,11 .80 1.36 i80.42 118.27 17 51 16 sg2.i 12,29 340.22

1377.26 -.76 344.69 179.54 119.66 IE 34 14 377.2 11.42 323.e_

1260.93 -4.60 333.31 177.17 123._8 19 29 24 260.9 g.33 313.95

NID*COURDE EXECUTION ACCURACY ORBIT DETERNINATION ACCU_qAC v

SGT 2545.6 SGR 844.0 SG3 g78.1 9T 33.4 6R 29.0 5_ 10.3

RRT .6785 RRF .7395 RT_ .6_76 CRT .7709 CRS -.7523 CST -.9324

6GB 2682.0 R23 .1378 813 ._9_S L6A 42,8 NSA 14.g 8SA 3.S

SG1 2613.1SG2 60a,0 THA 13.4_ ELI 41.7 EL2 14.8 ALF _.?9

712_



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) •

LAUNCH DATE J_14 I$ 1871

NELIOC[NTRIC CONIC

RL 1it,DE LAL -,DO

RP 218,Sl LAP -*Sg

IC I61,154 GL -5,94

PLANETOCENTR|C CONIC

C3 IS,D82 VHL 3.88t

LNCH AZNTH LNCM TIME

50.DO 11 39 33

SO,OO 12 44 40

?0,00 14 ? 10

80.00 lS 45 35

90,DO 17 21 17

1DO.Q0 18 2fl 26

liD.GO 19 6 36

FLIGRT Till( 171.O0 ARRIVAL DATE OEC ll IITI

ÙISTANC[ 405,ES8 EARTH TO MARl

LOL E?O,SO VL 31,873 GAL §,44 AZL 90,48 HCA IEI,3? 8HA |33,At [CC ,llSO8 INC ,ilOl Vl ||,300

LOP ST,ST VP |t,455 GAP 4,48 AZP 8g,?E TAL 34,56 TAP 160,SI RCA 147,88 APO RI8,2I Vl ll,SlS

GP -It.3? ZAL 40.83 ZAP 05.40 [T| 178,S3 ZAE ||T,05 ET[ 189.47 ZA¢ SO,41 [TC Z74,11 LVi -2,10

DLA -|I,O? RAL 313,3t flAD 0640,G VEL 11,i24 PTH Ù,IS VHP 3,01? OPA -32,38 RAP 308,24 [CC 1,2478

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2640,26 -14,33 TR,§2 169,43 135,87 12 R3 33 1640,3 3,99 S8,82

2467,07 -8,62 RI,35 173,86 129,53 13 25 4? 1487,| 1,47 45,39

2224,57 -4,g9 45,14 177,31 125,83 14 44 14 1224,6 8,95 2i,58

1910,56 -1,25 24,06 179,64 119,83 16 17 3| 916,8 10,96 3,41

1607,84 ,29 2,24 lEO.SO 118.28 17 46 § 607,8 11.62 541,14

1391.05 -1.25 S4S,4S 179.64 119.85 18 51 37 391.0 10.98 324.78

1271.$9 -4.99 $34.06 177.31 123.83 19 27 47 271.4 8.95 314.49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT 2861,3 SiR 848,2 SG3 981,1 ST 33,9 SR 28.5 98 9.S

RRT ,6912 RRF ,7500 RTF ,8925 CRT ,?688 CRS -,7562 CST -,9215

8GB 2793,2 R23 ,1389 R13 ,9005 LSA 42.6 NSA 14,9 SSA 3,S

8GI 2728.5 SG2 597.9 THA 13.06 ELI 41.7 EL2 14.8 ALF 38.56

DIFFERENTIAL CORRECTIONS

TOE -,3670 TRA -,8484 TC3-2,8772 BAU ,6014

ROE -.3850 RRA .0636 RCS -,8006 FAU .2§308

FOE -.3785 FRA -.6828 FC-14.5457 88P 4182

SO( .5319 iRA .8508 BC3 2.9865 FSP 1675

LAUNCH DATE JUN 25 liT|
FLIGHT TIME 180.00 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC DISTANCE 409,463 EARTH TO MARS

RL 152.06 LAL -.OO LOL 270.90 VL 31.981 GAL 5.37 AZL 90.44 HCA 127.53 8NA 183.61 [CC .19504 INC .4414 Vl 29.300

RP 216.73 LAP -.55 LOP 38.43 VP 22.403 GAP 4.32 AZP 89.73 TAL 34.07 TAP 161.60 RCA 147.80 APO 219.42 V2 25.347

RC 165,649 CA. -3,65 GP -11,54 ZAL 41,39 ZAP 83,78 [TS t78,16 ZAE 125,29 ETE 189,04 ZAC 90,28 ETC 274,06 LVi -2,11

PLANETOCENTRIC CONIC

C3 14.896 VHL 3.860 DLA -20.65 RAL 315.71 RAD 6640.5 VEL I!.617 PTH 6.66 VHP 5.015 DPA -32.66 RAP 307.72 ECC 1.2451

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZRTH INJ TIME PO CET TIN INJ 2 LAT INJ 2 LONG

50.00 11 39 17 2646.75 -14.65 72.81 169.68 135.79 12 23 24 1648.7 3.66 56.89

GO.DO 12 43 44 2475.33 -9.98 61.75 174.06 129.25 13 25 0 1475.S 6.11 43,79

70.00 14 5 ZD 2235.44 -5,41 45.71 177.47 123.77 14 42 36 1235.4 8.54 26.18

SO.00 15 42 42 1930.74 -1.73 24.86 179.76 119.81 16 14 53 930.7 10.53 4.22

90.00 17 17 49 1623.90 -.22 3.13 180.59 118.28 17 44 53 623.9 11.34 342.08

lOO.OO 18 25 34 1405.21 -1.73 346.23 179.76 119.81 18 48 59 405.2 10.53 S25.se

IlO.O0 19 4 47 1282.26 -5.41 354.65 177.47 123.77 19 26 g 282.3 8.54 $15.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

• 8299 SGT 2778.3 SiR 6S2.5 SG3 983.1 ST 34.4 8R 27.9 SS 8.7

RCS -.8247 FAU .25230 RRT ,7033 RRF .7604 RTF .8965 CRT .7859 CRS -.7215 CST ".SOS8

FC-14,6684 BSP 4399 SGB 2906,1 R23 ,1404 RI3 ,g04t LSA 42,5 NSA 14,9 iRA S,6

BC3 3.1632 FSP 1678 SG1 2845.3 SG2 591.7 TNA 12.74 ELI 41.6 £L2 14.8 ALF 37.35

FLIGHT TItlE 182.00 ARRIVAL DATE DEC 22 1971

DISTANCE 413,867 EkRTH TO MARS

31.989 GAL 5.31 AZL 90.40 HCA 128.68 8NA 183.74 ECC .19502 INC ,4014 Vl 89.300

22,370 GAP 4,17 AZP 89,75 TAL $3,61 TAP 168o21 RCA 147,91 APO 219,5T V2 25,306

41.67 ZAP 82.20 ETS 17T.79 ZA[ 123.57 [T( 188.64 ZAC 90.14 ETC 273.gS LVI -1.89

DIFFERENTIAL CORRECTIONS

TO( -.3692 TRA -,8601 TC3-3.0538 BAU

RDE -.3758 RNA .0649

FOE -.3285 FRA -.6385

BD( .5267 BRA .8626

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CDN IC

RL 15Z.DS LAL -.DO LOL 270.90 VL

RP 817,08 LAP -,31 LOF 59.58 VP

RC 166.178 GL -3.34 GP -|1.71 ZAL

PLANCTOCENTRIC CONIC

C3 t4,733 VHL 3,838 DLA -20,21 RAL 316,13 RkD 6640,4 VEL 11,GlO PTH 6.65 VNP

LNCH AZNTH LNCH TIME L-I TINS INJ LAT

SO,DO il 38 S9 2t53.t0 -14.96

SO.DO 12 42 46 2483.99 -1D.35

70.OO 14 3 24 2248,75 *5,83

SO.DO 15 39 47 1945.33 -2,22

90.OD t7 14 20 1640.33 -.75

lOO.OO 18 22 39 1419.$0 -2,22

liD.DO i9 2 55 1285,5T -5.83

DIFFER[NTIAL CCRRECTION$

TD[ -.37OZ TRA -.l?t8 TC3-$,8838 8AU .iSiS

ROE ".3i39 RRA .ÙiSO RC3 -.i4SI FAU ,|S143

FOE -.8794 FRA -.Sits rC-I4.TY40 ||P 4BIB

IO[ .$805 iRA ,S?ST IC3 3,3454 FIP ll??

LAUNCH DATE JUN 23 197I

3.015 DPA -32.94 RAP 307.24 ECC 1.2425

INJ LONG INJ RT ASC INJ AZRTH INJ TIME PO CST TIM INJ 2 LAT IkJ 2 LONG

73.12 169.94 |35.70 12 23 13 1653.6 3,$2 5Y.16

62,18 174,28 129,17 13 24 lO 1484.0 5,?$ 44.21

48.$1 17?.$S 123.71 14 40 55 1246.7 6,12 29,76

25,66 179,09 119,78 16 12 12 945,3 tO,OR 3.05

4.95 liD.TÙ 118,27 17 41 40 140.3 10.83 345.03

347,03 179.89 1t9.?8 SO 46 18 419.8 tO.Ol 326.41

335,22 177.65 123.71 19 24 28 293,1 8,12 315.i8

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SiT Zigl,3 SiR iSt,I SG3 913,9 IT 34,8 SR 27,4 IS Y,I

RRT .TISO RRF .7?OI RTF ._aOl CRY .7621CRi -.tY3i Cil -.ill4

$68 3OZO,4 R23 ,1423 RI$ ,lOT2 LSA 42,3 MSk 14.9 88A 3,8

SOl 2983.1 SG2 583.S TRA 12.44 ELI 41,? EL2 |4.8 ALF $1,2D

FLIGHT TIME 184.00 ARRIVAL DATE DEC 24 ll?l

NELIOCENTRIC CONIC DISTANCE 417.069

RL ISt.DI LAL -.DO LCL |TD.80 VL 3I.lil GAL S,2i AZL 90.36 RCA 129,83 iHA 183,88 (CO .|iSÙ3

RP $17,43 LAP -,28 LOP 4O,T3 VP 22,338 GAP 4,02 AZP 89,?? TAL 33,|4 TAP 162,07 RCA 148,02

MC ill,TiT GL "3,01GP -II,8i ZAL 42,36 ZAP 8D,Gi ITS 177,A2 ZAE 121,88 ETE 180,25 ZAC 90,00

PLANETOCENTRI¢ CONIC

C3 14.574 VNL 3.118 DLA -18.?S RAL 316.55 RAD 864D.3 VEL 11.8D3 PTH 8,14 VHP 3,DIE DPA -33.21

LNCH AZNTH LNCN T1NE L-| TINE INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME PO CIT TIM

30,0D I1 38 40 2660,83 -IS,34 ?3,45 170,22 135,8t 12 23 1 1660,8

SO.O0 12 41 45 2493,06 -10,74 82,63 174,52 129,08 13 23 Ig 1493,1

TO.DO 14 I 35 2258,5D -8.28 48.93 177,84 123,$4 14 sg 11 1258,5

80,00 15 36 49 1960,$5 -2,73 28,4g |80,03 119.74 16 8 29 glo,3

90.00 17 10 48 1657.15 -1,S0 4,99 180.83 118,25 17 38 26 6§7.2

100.00 18 19 41 1434,82 -2.73 347,86 tSO.03 119.74 18 43 36 434.B

110.00 19 0 58 1305,32 -8.21 335,85 177,84 123.64 lg 22 43 305,3

DIFFERENTIAL CORR[CTI(_II MID-COURSE EXECUTION AccuRACY

TOE -.3701TRA -,8118 TC3-3,4168 |AU ,68?1 IGT 3015,2 8DR 861,9 8G3 984,3

RDE -,3562 RRA ,06?Q RC3 -,$743 FAD .23032 RAT ,7265 RRF ,78D9 RTF ,g03s

FD[ -.2267 FRA -,5478 FC-14,8696 OSP 4831 $GB 3136,0 R23 .1444 R13 ,9101

8DE ,5137 iRA ,8845 BC3 3,5267 FEP 1871 $G1 3082,0 S02 3?9,4 THA 12,17

[ARfM TO MARl

INC .31D2 Vl ES.300

APO 211.T4 V2 25.2|1

[TC 273.85 LVl °t.SS

RkP 3D8,80 [CC 1.2898

INJ 2 LAT INJ 2 LONG

2,98 57,48

S.33 44,85

?.66 27,39

9.57 s,go

10.$4 344,D1

9.S? 32?,26

7,88 318.30

ORBIT DETERMINATION ACCURACY

8T 33.1SR 26,8 $S 7.t

CRT ,7576 CR$ -.6139 COT -,S4?D

LSA 42.0 MSA 14.g SiA $.?

ELI 41,8 EL2 14.7 ALF 3S,OS

2122



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN tS 1J7|

HELIOCENTRIC CQNIC

SL ISE.OS LAL ",DO

SP 61T,?9 LAP ".24

RC 171,_98 GL "2.67

PLANETOCENTI1C CONIC

C3 14,418 VNL 3.797

LNCH AZNTH LNCH TIME

50.00 I1 35 19

$0.00 12 40 42

70.00 13 59 34

80.00 15 53 46

90.00 17 7 14

100.00 18 16 40

110.00 19 89 0

FLISHT TIN( 181,00 ARRIVAL DATE DEC 26 19ft

DISTANCE 4E2,O?O EARTH TO NAm6

LOL 2TO,DO VL 32.00? 6AL 5,|7 AZL 90.32 MCA 180.97 RMA 184.03 [CC ,19307 INC .3179 Vt 29.300

LOP 41.87 VP 22.30? GAP 3.87 AZP 89.79 TAL 86.67 TAP 158.64 RCA 148.13 APO 219.93 V2 25,229

87 -12.07 ZAL 42.80 ZAP 79,16 ETS 177,03 ZAE 120,22 ETE 187.87 ZAC 89.85 ETC 275.75 LVI -1.25

DLA -19.28 RAL 316.98 PAD 6M0,2 VEL 11,996 PTH 6.64 VHP 3.019 DPA -33.47 RAP 305.40 (CC 1.2375

L-| TIME [NJ LAT ]NJ LONG |NJ RT ASC INJ AZMTH INJ TINE PO C$T TIM INJ 2 LAT INJ 2 LONG

2668.43 -15,71 78.79 170.51 135.31 12 22 48 1668.5 2.57 57.80

2502.58 -11,15 63.10 174.76 128.98 13 22 24 1502.8 4.91 45.11

2270,72 -9.?4 47,57 ]76.04 123.56 ]4 37 25 1270,7 7.22 2_.04

1973.81 "3,23 27.34 180.19 119.70 18 6 44 975.6 9.07 6.77

1674.38 "1.85 3,93 180.97 118.22 17 33 9 674.4 9.82 345.00

1450.29 -3.23 348.71 180.19 119.70 18 40 50 450.3 R.O? 328.14

1317.54 -6.74 336.49 178.04 123,56 19 20 38 317.5 7,22 316.95
DIFFERENTIAL C(_RECTION8

TD[ -*3691 TRA ".8920 TC3-3,8032 BAU *7160

ROE -.3476 RRA .0666 SC3 -.9032 FAU .24983

FD£ -.1953 FRA -,5247 FC-15.0024 BSP 5031

DOE ,5070 8RA ,8953 BC3 3.7146 FSP 1638

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CONIC

SL 152,06 LAL -.OD

SP 218.15 LAP -.20

RC 173.829 GL -2.32

PLANETOC£NTRIC CONIC

C3 14.265 VHL 3,777

LNCH AZNTH LNCH TINE

50.00 11 37 57

80.00 12 39 36

70.00 13 57 32

80.00 15 30 43

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

3GT 3136.0 8GR 870.0 SG3 987,4 ST 33.4 8R 26.3 SS 6.7

RRT .7393 RRF .7926 RTF .9079 CflT ,7532 CR8 -.5652 CST -.9207

8GD 8254.5 R23 .1456 R13 ,914! LSA 41,9 HSA 14,8 9SA 3.9

961 3203.5 SG2 373,5 THA 11.98 EL1 41.5 EL2 14,7 ALF 34,12

FLIGHT TIN[ 188.00 ARRIVAL DATE DEC 28 1971

DISTANCE 428.26? EARTH TO MASS

LOL 270.90 VL 32.016 GAL 5.10 AZL 90.27 HCA 132.11 8HA 184.18 ECC .19514 INC ,2744 Vl 29.300

LOP 43.02 VP 22,275 GAP 3.72 AZP 89,82 TAL 32.18 TAP 164.29 RCA 148.24 APO 220.13 V2 28.189

GP -12.25 ZAL 43.39 ZAP 77.70 ET5 176.67 ZAE 118.60 ETE 187.51ZAC 89.69 ETC 273.67 LV! -.95

DLA -18.78 RAL 317.42 RAO 6640.2 VEL 11.590 PTH 6.63 VHP 3.024 DPA -33.73 SAP 306.03 EC_ 1.2340

L-I TIME INJ LAT [NJ LONG INJ RT ASC [NJ AZHTH INJ TIME PO CRT TIN [NJ 2 LAT INJ 2 LONG

2676.50 -16,10 74.16 170.81 135,40 12 22 33 1676.5 2.17 5A.14

2512.55 -11,57 63.60 175.03 128.88 13 21 28 1512.6 4.48 45.59

2283.44 -7.22 48.23 178.23 123.47 14 35 35 1283.4 6.74 28.?1

1991.77 -3.79 28.22 180.37 119.64 16 3 55 991.8 8.$5 7.67

90.00 17 3 38 1692.07 -2.42

100.00 18 13 33 1466.24 -3.79

110.00 18 56 58 1330.26 -7,22

DIFFERENT IAL CORRECTIONS

TOE -.3644 TSA -,9006 TC3-3,7868 BAU ,7432

ROE -,3348 SRA .0703 RC3 -.9214 FAU .24922

FDE -.1005 FSA -.4371 FC-14,9433 BSP 5276

BDE .4948 6RA .9035 BC3 3.8973 FSP 1671

LAUNCH DATE JUN 23 1971

H£LIO¢ENTRIC CCNIC

6,94 181.12 118.18 17 31 50 692.1 9.27 346.02

349.59 180.37 119.64 18 38 1 466.2 8.55 329.08

337.17 178.23 123.47 19 19 8 330.3 6.74 317.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3251.3 SGR 868.9 SG3 977.2 ST 33.4 SR 25.5 SS 5.6

RRT .7468 RRF ,7993 RTF ,9078 CRT .7435 CRS -,3561 CST ".$769

SGB 3385.4 R_3 ,1507 R13 ,9137 LSA 41.2 NSA 14.8 SSA 3.9

SG1 3517.4 862 566.6 THA 11,63 ELI 41,0 EL2 14.7 ALF 32.89

FLIGHT TIME 190.00

DISTANCE 430,461

ARRIVAL DATE DEC 80 1971

EARTH TO MARS

RL 192.09 LAL -.00 LO(. 270.90 VL 32,028 GAL S.03 AZL 90.23 HCA 138.25 8NA 184.84 ECC .19523 INC *2291 Vl 29.300

RP 218.51 LAP -,17 LOP 44,15 VP 22,244 GAP 3.55 AZP 89,84 TAL 3].69 TAP 164,98 RCA 148.35 kPO 220.33 V2 25.149

RC ]?6.400 GL -I.93 GP -12.44 ZAL 43.93 ZAP 76.28 ET8 176.28 ZAE 117,00 ETE 197,18 ZAC 89,53 ETC 273.59 LVI -,67

PLANETOCENTSIC CONIC

C3 14,115 VHL 3.757 DLA -ID,26 RAL 317,86 RAD 6640.1 VEL 11.583 PTH 6,63 VHP 8.030 DPA -33.99 RAF 309.71 ECC 1.2323

LNCH AZMTH LNCH TZME L-I TIME INJ LAT INJ LONG INJ RT A$C [NJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50,00 |1 37 31 2684.97 -18.51 74,55 171.13 135.28 12 22 18 1655.0 1.74 58.49

60.00 12 38 25 2523.00 -12.02 64.12 175.30 128.76 13 20 28 1523.0 4.02 46,09

70.00 13 35 25 2298.68 -7.71 48.93 178.48 123.38 14 53 42 1296.7 8.24 29,41

80.00 15 27 35 2008.22 -4.34 29.13 160.58 119.57 16 1 3 1008.2 8.01 8.59

90.00 16 59 37 1710.22 -3.00 7,93 181.29 118.13 17 28 29 710.2 8.71 347.95

100.00 18 I0 28 1482.69 "4.34 350.49 180,56 119.57 ]8 39 9 482.7 8.0] 52g.98

!|0.00 18 54 51 1843.48 -7.7] 337.87 178,48 123,38 lg 17 13 343.3 6.24 318.33

DIFFERENT IAL C_RECTION9 HID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

TOE -.3595 TRA -.9098 TC3-3.9795 DAU ,7714 SGT 3370.9 SGR 873.5 SG3 978.2 ST 55.4 SR 24,8 &S 5.1

ROE -.3239 RRA ,0717 SCS -.9484 FAU .24403 RRT .7565 RRF .gO87 RTF ._97 CRT .7345 CR| ".!581 C4! -,$244

FOE -.0393 FRA -.3853 FC-14.9973 88P 5496 SGD 3482.3 R23 01542 R]3 .9153 LSA 40.7 MSA 14.8 8Sk 3.8

BOG .4840 ERA ,9126 DC3 4.0875 FSP 1664 861 _436.9 362 560.3 THA 11.40 ELI 40.6 EL2 14,8 ALF 51.83

LAUNCH DATE JUN 23 1971 FLIGHT TIME 192.00 ARRIVAL DATE JAN I 1972

MELIOCENTSIC CONIC DISTANCE 434.653 EARTH TO MARS

RL 152.06 LAL -.00 L04. 2?0.90 VL 32.035 GAL 4.95 AZL 90.18 HCA 154.38 8HA 194,31 ECC .19535 INC ,I824 Vl 29.300

RP 219.98 LAP -.13 LOP 43._9 VP 22.215 GAP 3.44 AZP 89.8? TAL 31,18 TAP 189,57 RCA 148.47 APO 220.85 V2 _5.109

RC 178.981 6L -1,58 GP -12.64 2AL 44.48 ZAP 74.90 ET8 173.89 2AE 115.43 ETE 188,82 ZAC 89.38 ETC 273.52 LVI -.58

PLANETOCENT21C CONIC

CS IS.969 VHL 3.730 DLA -17,72 RAL 818.31 RAD 8640.0 VEL 1|.577 PTM 6.82 VHP 3.037 DPA -34.23 RAP 305.43 [CC

LNCH TIME L-[ TINE |NJ LAT |NJ LONG INJ RT ASC [NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ

11 37 2 2693.91 -16.94 74.96 171.46 135,13 12 21 36 1693.9 1.29

12 37 11 2533.95 -12.48 84.67 173.59 128.64 13 Ig 23 1534.0 3.54

13 93 14 2310.42 -8.23 49.68 178.?_ 123.27 14 31 44 1310.4 5.72

IS 24 21 _025.21 -4.gl 30.06 160.76 119.49 13 38 7 1023.2 7.45

LNCH A2NTH

SO. O0

60.00

70.00

80,00

90.00 19 86 13 1728.88 "3,80 g.o0 181,48 118,07 17 25 2

100,00 18 ? 13 1499.08 "4.91 351,43 180.76 119.49 18 32 13

110.00 18 $2 40 1357.24 -8.23 338.60 178.72 123.27 19 15 17

DIFFERENT IAL CCRRECTIONS NIO-COURSE EXECUTIC_N ACCURACY

TD[ -.3530 TRA -.g178 TC3-4.1678 BAU .7g92 SGT 5490.1 SGR 878.3 SG3 g88.1

ROE -.3128 RRA .0733 RC3 -.9716 FAU .24139 RRT .7660 RRF .8179 RTF *9113

FOE ,0232 FRA -.3317 FC-14.9?23 8SP 5714 SG8 3398.g R23 .1582 RI3 .9168

BO[ .4717 BSA .9207 BC3 4.2?95 FSP 1654 SGI 3336.0 SG2 334.1THA 11.19

1.2299

2 LONG

55.A$

46.61

30.14

9,S4

?28*9 9,14 346,12

499,7 ?.43 330.91

357.2 5.72 31g.05

ORBIT DETERNINATION ACCURACY

ST 3S.3 SR 24.! SS 4.9

CRT .?239 CRS .0857 CST ".3152

LSA 40.2 HSA 14,8 SSA 4.0

ELI 40.1 EL2 14.6 ALF 30.78
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4. 1971) .

LAUHCN DATE JUN t3 ISTt

NELIOCENTRIC CONIC

RL 182.0$ LAL ".DO

RP 219.|5 LAP ".08

RC lliolfl &L -t.II

PLANETOCENTRIC CONIC

C3 13,DRT VHL 3.718

LHCH AZHTH LNCH TIME

50.00 11 56 31

60.00 12 35 53

70.00 13 80 $7

80,00 15 21 3

go.o0 16 52 24

100.00 18 3 55

110.00 18 50 23

FLISMT TIME 184.00 ARRIVAL DATE JAM i ilTt

DI8TANCE 438.842 EARTH TO MARS

L04. 270°90 VL 38.047 GAL 4.88 AZL 90.13 HCA 135.51 8MA 184.1NI ECC ,19310 INC ,1338 Vl |l.|OO

LOP 41.41 VP 88°182 GAP 3,30 AZP 89.80 TAL 30.88 TAP 168,19 RCA 148,|8 APO 22D,79 VR R3.0e8

GP -1E,84 ZAL 45.08 ZAP 73.38 £T3 175.S0 ZAE 1t3.90 ETE 186.4D ZAC 89.18 £TC 273.4S LV! ".11

OLA -17,1D RAL 318.17 RAD 8040.0 VEL 11.S71PTH S,68 VHP 3.048 DPA "34.50 RAP 303,13 ECC 1,1276

L-I TIME INJ LAT IHJ LONG INJ RT ADC |NJ AZMTH INJ TIM( PO CDT TIN INJ 2 LAT IMJ 8 LONG

2703.33 "11.39 73.38 111.80 tS5,Ol 12 81 34 1703.3 .82 59.ED

2545.44 -18,97 65.25 173,88 128.50 13 18 18 1545.4 3.03 47.10

E384.75 -8,76 50.45 178.98 123.14 14 29 42 1384.8 5.18 30.86

2042.76 -5.50 31.04 180.97 119.38 15 55 6 1042,8 6.87 10.52

1748.08 -4.22 10.07 181.68 117.99 IT Z1 32 748.1 7.54 346.21

1517.23 -5.50 352,40 180.97 119.39 18 29 12 517,8 D.87 351.8D

1371.57 -8,76 339.37 178.98 123.14 18 13 13 371,R 5.18 319.8|

DIFFERENT IAL CCRRECTIONR

TOE -.3446 TRA -.9256 TC3-4.3604 BAU .88Rg

ROE -.3015 RRA .0747 RC3 -.gg?4 FAU ,238g6

FOE .0860 FRA -.2811 FC-14.9613 BSP 5933

BDE .4579 DRA .9286 BC3 4.4730 FSP 1643

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3609.1 8GR 883.5 8G3 962.2 8T 35.1 SR 23.3 66 3.1

RRT .7754 RRF .827D RTF .9128 CRT .7111CR8 .3296 CST -.0083

SGB 3715.7 R23 .1624 R13 ,9178 LSA 39.5 NSA 14.8 3SA 4.1

SGI 3675.1 682 547.g THA 10.99 ELI 39.5 ELI 14.6 ALF 29.74

LAUNCH DATE JUN 23 1971 FLIGHT TIM( 1g6.00 ARRIVAL DATE JAN 5 1978

HELIOCENTRIC CCNIC DISTANCE 443.028 EARTH TO NARD

RL 152.06 LAL -.DO LOL 270.90 VL 32.D57 GAL 4.81 AZL 90.08 HCA 136.64 SNA 184.86 ECC .19566 INC .0842 Vl 29.300

RP 219.62 LAP -.O6 LOP 47.54 VP 22.151 GAP 3.16 AZP 89.94 TAL 30.18 TAP 186.80 RCA 148.69 APO 221.03 V2 25.028

RC 184.172 GL -.73

PLANETOCENTRIC CONIC

C3 13.689 VHL 3.700

LNCH AZNTH LNCH TINE

50.00 11 35 55

60.00 12 34 30

70.00 13 48 35

80.00 15 17 39

go.o0 16 48 30

100.D0 t6 0 31

110.00 18 48 1

GP -13.08 ZAL 45.65 ZAP 72.26 ET$ 175.09 ZAE 112.40 ETE 186.17 ZAC 88.98 ETC 273.40 LVI .10

DLA -16.58 RAL 319.23 RAD 6639.9 VEL 11.565 PTH 6.61 VHP 3.056 DPA -34.73 RAP 304.98 ECC 1.2253

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO COT TIN INJ 2 LAT INJ 2 LONG

2713.26 -17.87 75.83 172.15 134.86 12 21 8 1713.3 .32 59.67

2557.48 -13.48 65.86 176.20 128.33 13 17 7 1557.5 2.50 47.74

233g.68 -9.32 51.25 179.25 123.01 14 27 35 1339.7 4.62 31.67

2060.91 -6.11 32.04 181.20 119.28 15 32 0 1060.9 6.27 11.53

1767.86 -4.85 11.18 181.89 117.90 17 17 37 767.9 S.92 350.34

1535.30 -6.11 353.41 181.20 119.28 18 26 6 535.4 6.27 332,90

1386.50 -9,32 340.17 179.25 123.01 19 11 8 386.5 4.62 320.59

DIFFERENTIAL C(_RECTION6

TDE -,3342 TRA -.9324 TC3-4.5543 BAU ,8543

ROE -.2897 RRA .0763 RC3-1o0233 FAU .23603

FDE .15ED FRA -.2269 FC'14.9282 88P D135

DOE .4423 ERA .9355 DC3 4.6679 FSP 1632

LAUNCH DATE JUN 23 1971

HELIC_ENTRIC CCNIC

HID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

SGT 3727.6 8DR 888,8 883 935.2 ST 34.7 8R 22,5 68 5.6

RRT .7843 RRF .8380 RTF ,9138 CRT .6957 CR8 .5397 CST .1335

808 3832.1 R23 ,1672 R13 .9187 LSA 38.0 NSA 14.9 8SA 4.E

8G1 3793.6 SG2 541.8 THA 10.82 ELI 38.D EL2 14.5 ALF 28.6?

FLIGHT TIME 198.00 ARRIVAL DATE JAN T 1972

DISTANCE 447.211 EARTH TO NARD

RL 152.06 LAL -.OO

RP 219.99 LAP -.02

RC 166.781 GL -.25

PLANETOCENTRIC CONIC

C3 13.555 VHL 3.682

LNCH AZHTH LNCH T|NE

50.00 11 35 15

60.00 12 33 1

70.00 13 46 7

80.00 15 14 9

90.00 15 44 29

IO0.O0 17 57 I

llO.OO Ie 45 33

01FFERENTIAL CCRRCCT|ON8

TDE -.3224 TRA -.9392 TC3-4,7513 DAU .8818

DO[ ".'TT9 ERA .077| RC3-1,OSO3 FAU .E3300

FOE .2175 FRA -.1749 FC-14,8854 DSP 8368

ODE .4288 DRA .6424 8C3 4.8600 FSP 1618

LOL 270.90 VL 32.060 GAL 4.73 AZL 90.03 HCA 137.76 8NA 185.04 ECC .19566 INC .0262 Vl 29.300

LOP 48.66 VP 22.121 GAP 3.02 AZP 89.98 TAL 29.64 TAP 167.40 RCA 148.80 APO 221.28 V2 24.987

GP -13.28 ZAL 46.25 ZAP 71.00 ET5 174.68 ZAE 110.92 ET[ 183.85 ZAC 68.76 £TC 273.35 LVI .43

DLA -15.97 RAL 319.69 RAD 6639.8 VEL 11.559 PTH 6.60 VHP 3.068 DPA -35.01 RAP 304.81ECC 1.2231

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2723.72 -18.37 7D.34 172.32 134.70 12 20 39 1723.7 -.20 60.11

2570.11 -14.01 66.50 176.52 128.18 13 15 51 1570.1 1.95 48.34

2355.24 -9,89 52.09 179.53 122.86 14 25 22 1355.2 4.05 32.49

2079.69 -8.73 33.09 181.45 119.16 15 48 48 1079.7 5.64 12.57

1768.27 "5.50 12,33 182.12 117.78 17 14 17 788.3 6.27 351.49

1554,17 "8.73 354.46 181.45 119.16 18 22 55 554.2 5.64 333.94

1402.06 -9.89 341.00 179.53 122.86 19 8 55 402.1 4.03 321.41

MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 3847.4 5GR 895,0 9G3 947.R 8T 34.3 3R 21.7 |5 R.4

RRT .7932 RRF ,R449 RTF ._,43 CRT .67Y8 CR9 ,1810 CIV .1135

$08 3950,1 R23 .1724 R13 .9195 LSA 31.0 MSA IS.D IDA 4.3

301 3913.6 802 535.8 THA 10.66 ELI 58.0 EL2 14.4 ALF R7.5S

LAUNCH DATE JUN R3 1971 PLIGHT TIME 800.00 ARRIVAL DATE JAN 9 IRTR

HELIOCENTRIC CONIC

RL 152.06 LAL -,DO

RP EtO.3D LAP .O!

RC 1e6.399 GL ,19

PLANETOCENTRIC CONIC

C3 13.4R5 VHL 3.D64

LNCH AENTH LNCH TIME

50.00 11 34 31

60.00 12 31 27

70.00 13 43 32

80.00 15 10 32

60,00 16 40 22

100.00 17 53 23

110.00 18 42 56

DIFFERENTIAL CORRECTION8

TOE -.3075 TRA -.9448 TCS-4.9488 DAU .9087

ROE -.2654 RRA .0796 RC3-1.0771 FAU .22973

FOE .2875 FRA -.1206 FC-14.8146 BSP 6590

DOE .4062 ERA .9481 8C3 5.0628 FSP 1603

OISTANCE 451.390 EARTH TO MARl

LOL 210.90 VL 38.079 8AL 4.68 AZL 89.88 HCA 138.88 8NA 185,88 ECC .19607 INC .0156 Vl RD,3OD

LOP 49.78 VP 28,091 GAP 2,88 AZP gO,08 TAL 29.12 TAP |D?.D9 RCA 140.91 APO 821.54 V2 R4.940

GP -13,49 ZAL 40.87 ZAP 09,78 ET8 IT4.26 ZAE 109.48 ETE 185.54 ZAC 88.$6 (TC 275.3! LVl ,70

DLA -15,33 RAL 320.18 RAO 8639.8 VEL 11.554 PTH 6.60 VHP 3.080 DPA -35.26 RAP 304.09 ECC 1.2209

L-| TIME ]NJ LAT INJ LONG |NJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 8 LONG

2734,?6 -18.g0 76.86 172,90 134,32 12 20 6 1734.8 -.70 60.57

2883.36 -14.37 67,18 176,86 128.00 13 14 30 IS83.4 1,37 48.68

2371,48 -10.49 32,g6 179.82 122.69 14 23 3 1371.5 3.41 33.34

20g9.16 -7.37 34.17 181,71 119,01 15 45 31 1099.2 4,99 13.15

1809.33 -8.18 13,52 182.37 lIT.D5 17 10 31 809.3 S.61 352.68

1373.84 -7,3? 335.54 181.71 Ilg.01 18 ID 3? $73.6 4.69 335.D2

1418,29 -10.49 341.88 17g,82 122.69 Ig 6 36 418,3 3,41 322.26

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 3964.8 3DR goI.O $03 936.9 8T 33.7 8R 20.9 $8 7.4

RRT .8015 RRF .8533 RTF .g153 CRT .6551 CR5 .7773 CST .4087

SGB 4068.g R23 ,1780 R13 ,9200 LSA 37.2 N6A 15.1 66A 4.3

$G! 4031.2 SG2 530.0 THA 10.51 ELI 36.9 EL2 14.4 ALF 26.39
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, JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUMCN OATE JUN 23 IS71

HELIOCENTRIC CCNIC

RL 151.08 LAL -.DO

tip 220.?4 LAP .05

RC 192.025 r_. .69

PLANETO¢ENTRI¢ CONIc

C3 13,300 VML 3.847

LNCN AZMTH LNCM TIME

50.00 !1 33 42

SO.DO 12 29 46

TO.Q0 13 40 46

60.00 IS 6 4T

90.00 16 38 ?

100.00 1? 49 38

110.00 18 40 15

FLIGHT TIN( E02.00 ARRIVAL DATE JAM 11 1171

DISTAHCE 455.|t5 EAHTM TO MARl

LOL 17O.9O VL 32.061 GAL 4.58 AZL 89.52 HCA 139.66 6MA 163,41 ECC .19630 INC .OYSY Vl ll.]OO

LOP 50.88 VP 22.061 GAP 2.78 AZP 90.06 TAL 28.59 TAP 168.58 RCA 149.01 APO 221.61 V2 24.904

GP -13.T3 ZAL 4?.SI 2AP U.GO ETS 173.83 ZAE 100.07 ETE 185.24 ZAC 88.34 ETC 2T3.29 LVI .SY

DLA -14.GS RAL 320.$2 RAG 4639.? VEL 11.548 PTH 6.59 VHP 3.093 DPA -33.32 RAP 304.81 ECC 1.2189

L-I TIME INJ LAT INJ LONG INJ RT A$C ]NJ AZNTH INJ TIN[ PO CST TIM [MJ 2 LAT lqJ 2 LONG

2?46.40 -19,45 77.41 173.29 13A.32 12 19 28 1746.4 -1.34 81.08

Esg?,28 -15.15 67.90 177.21 127.SD 13 13 4 1597.3 .73 49,64

2388,42 -11.11 53.88 180.14 122.51 14 20 37 1388.4 2.T6 34.23

2119.36 -8.04 35.30 181.g8 110.55 15 42 6 1119.4 4.31 14,77

1031.13 -6.65 14.75 182.63 117.50 |? 6 38 831.1 4.91 353.91

1568.83 -8.04 336.67 181.98 118.85 18 18 12 593.8 4.31 336.13

1435.24 -11.11 342.80 180.14 122.51 19 4 11 435.2 2.76 323.15
DIFFERENTIAL CORRECTION8

TDE -.2910 TRA -.9503 TC3-5.1461 BAU .9359

ROE -.2528 RRA .0612 RC3-1.1058 FAU .22650

FOE .SSSS FRA -.0693 FC-14.7434 DiP 6801

DOE .3655 ERA .9538 BC3 S.2685 FSP 1584

MID-COURSE EXECUTION ACCURACY C_DIT DETERMINATION ACCURACY

SGT 4084.0 3GR 908.6 $63 930.4 ST 33.0 SR 20.0 85 8.8

RRT .8099 RRF .8622 RTF .9159 CRT .6287 CR8 .8339 CRY .4769

3GB 4183.9 R23 .1841 R13 .9204 LSA 36,2 MSA 15.3 SSA 4.4

SG1 4150.9 SG2 524.4 THA 10.36 ELI 35.8 EL2 14.3 ALF 25.12

LAUNCN DATE JUN 23 1971 FLIGHT TIH( 204.00 ARRIVAL DATE JAM 13 1972

HELIOCENTRIC CONIC DISTANCE 459,73T EARTH TO MARS

RL 152.06 LAL -.DO LOL 2?0.90 VL 32.102 GAL 4.50 AZL 89.86 HCA 141.10 SMA 185,60 £CC .19856 INC .1363 VI 28.300

RP 221.12 LAP .09 LOP 52.00 VP 22.031 GAP 2.62 AZP 90.11 TAL 28.05 TAP 169.15 RCA 149.12 APO 222.09 V2 24.663

RC 194.859 GL 1.21 GP -13.96 ZAL 48.16 ZAP 6T.46 ET$ 173.39 ZAE 106.69 ETE 184.94 ZAC 59.09 ETC 2T3.26 LVI 1.23
PLANETC_ENTRIC CONIC

C3 13.179 VHL 3.630 DLA -15.98 RAL 321.09 MAD 6639,6 VEL 11.543 PTH 6.59 VHP 3.108 DPA -35.78 RAP 304.5? [CC 1.2169

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH |NJ TIME PO CST TIM ]NJ 2 LAT INJ 2 LONG

SO.D0 11 32 47 2758.69 -20.04 77.99 173.70 134.10 12 18 45 1758.7 -!.96 61.ST

GO.DO 12 2? 59 2611.90 -15.76 68.65 177.58 127.58 13 11 30 1611.9 .11 50.34

?O.OO 13 3? 36 2406.12 -II.?S 54.84 180.46 122.30 14 18 4 1406.1 2.09 35.15

80.00 15 2 53 2140.34 "8.73 36.48 182.27 118.67 15 38 33 1140.3 3.61 15.92

9O.OD 16 31 44 1853.69 -7.56 16.03 182.90 117.33 17 2 38 653.? 4.20 355.17

lOO.O0 17 45 43 1614.81 -6.T3 557.83 182.27 118.67 18 12 40 614.8 3.61 337.29

110.00 18 37 25 1452.94 -|1.76 343,76 180.46 122,30 19 1 38 452,9 2.09 324,07

DIFFERENT I AL CCRRECTIONS MID-COURSE EXECUTICN ACCURACY CI_BIT DETERMINATION ACCURACY

TDE -.27/8 TRA -.9555 TCS-5.3439 BAU .9626 $GT 4201.4 SGR 916.4 SG3 920.6 ST 32.2 6R 19.1 88 10.0

ROE -.2397 RRA .0629 RC3-1.1343 FAU .2229? RRT .8179 RRF .8706 RTF .9162 CflT .5958 CRS ,8697 CST .5ISS

FOE .4257 FRA -.0181 FC-14.6464 BSP 7021 SGB 4300.2 R23 .1905 RI3 .920? LSA 35.2 MSA 15.5 8SA 4.4

DOE .3624 BRA .9586 BC3 5.4630 FSP 1508 SG! 4268.8 SG2 519.0 THA 10.27 ELI 34.6 EL2 14.2 ALF 23.68

LAUNCH DATE JUN 23 1971 FLIGHT TIN( 206.00 ARRIVAL DATE JAN 13 1972

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 221.50 LAP ,|2

RC 197.299 GL |*?S

PLANETOCENTRIC CONIC

C5 13.064 VHL 3.614

LNCH AZNTH LNCH TIME

50.00 11 31 45

60.00 12 26 3

70.00 13 34 59

80.00 14 59 50

90.00 16 27 12

IOO.O0 17 41 42

llO.OO 18 34 25

DIFFER[NT! AL C_RECTIONS

TOE -.2502 TRA -.9596 TC3-5.5434 8AU .$893

ROE -.22i3 RRA .0843 flC3-1.1643 FAU .21940

FOE .4959 FRA .O3IT FC-14.5391 6SP 723?

DOE .5374 ERA .9636 |C3 5.6644 FSP ISSO

DISTANCE 463.905 EARTH TO MAR8

LOL 270.90 VL 32.114 GAL 4.43 AZL 89.80 HCA 142.21 8MA 185.80 ECC .19693 INC .1679 VI 29.300

LO@ 33.11 VP 22.001 GAP 2.49 AZP 90.15 TAL 27.52 TAP 169.72 RCA 149.23 APO 222.37 VE 24.921

GP -14.24 ZAL 40.83 ZAP 66,$6 ETS 172,94 ZAE 105.34 ETE |54,SS ZA¢ 87.84 [TC 273.24 LVi 1.SO

DLA -13.24 RAL 321.56 RAD 6639.6 VEL 11.538 PTH 6.SS VHP 3.123 DPA -36.05 RAP 304.56 ECC 1.2150

L-| TIM( IMJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CGT TIM INJ 2 LAT INJ 2 LONG

2771.66 -20.65 76.62 174.12 133.87 12 17 57 17?|.? -2.61 62.11

2627.2? °16.40 69.45 177.96 127.35 13 9 50 1627.3 -.ST 51.07

2424.64 -12.43 55.96 180.80 122.0T 14 15 23 1424.6 1.30 36.12

2162.16 -9.44 37.71 182.58 118.46 13 34 52 1162.2 2.87 !?.12

1877.09 -6,29 17,37 183.19 117.13 16 36 29 87?.1 3.45 356.48

1636.63 "9,44 359.08 182.58 116.46 18 S 56 636.6 2.6T 338.40

14TI.45 -12.43 344.78 180.80 122.07 11 58 ST 471.5 1,38 325.04

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 4319.6 3GR 925.3 563 SIO.S ST 31.3 SR 11.i 33 11.4

RRT .12S? RRF .8760 RTF ._,$3 CRT .5511CR1 ,8tll {ll ,lSOl

3GB 441?,6 R23 .1974 R13 .9206 LiA 34.1NSA 15.9 8lA 4.S

3G! 4387.6 382 513.8 THA 10.1T EL! 33.3 EL2 14.2 ALF 22.02

LAUNCH DATE JUN 23 19?1 FLIGHT TIME 208.00 ARRIVAL DATE JAM 17 1912

HELIOCENTRIC CONIC

HL 152.06 LAL -.00

RP 221.68 LAP .IS

RC 199.945 GL 2.34

PLANETOCENTRIC CONIC

C3 12.954 VHL 3.591

LNCH AZNTH LNCH TIN[

3O.OO 11 30 37

60.00 12 23 59

TO.DO 13 31 49

80.00 14 54 37

gO.GO 16 22 29

lOG.DO 17 3? 28

110.00 18 31 16

DIFFERENTIAL CORRECTIONS

TDE ".2255 TRA -.9634 TC3-5.7413 6AU 1.0156

RD[ -.2122 RRA .0664 RC3-1.1947 FAU .21556

FOE .5698 FRA .0842 FC-14.4075 BSP 7455

6DE .309? ERA .9673 BC3 5.8643 FSP 1532

DISTANCE 468.069 EARTH TO MA|8

LOL 270.90 VL 32.125 GAL 4,35 AZL 89.74 HCA 143.31 SMA 186.00 ECC .19713 INC .2620 ¥1 29.300

LOP $4,21 VP 21.g71 GAP 2.36 AZP go,21 TAL 26.g? TAP 170,25 RCA 149,33 APO 222.46 V2 24.760

GP -|4,31 ZAL 49,52 ZAP 65.26 ITS 1?2.48 ZAE 104.0| ETE 164.36 ZAC _?.$6 ETC 2T3.24 LVl 1,??

DLA "IE.4T RAL 322,02 RAO 6639,S V[L 11.534 PTH G,58 VHP 3,1A0 DPA -35,53 RAP 304.60 ECC I,t132

L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO C8T TIM INJ 2 LAT ]NJ E LON&

2785.37 -21.30 ?G.28 174.56 133,6| 12 I? 3 1785,4 -3.30 12,69

2643.44 -t?.06 ?0.30 178.36 127.08 13 8 3 1643.4 -I.28 $1.65

2444.02 *13.13 56,93 181.16 121.82 14 12 33 1444.0 .t4 37.13

2184.67 -10.17 3g.00 182.90 118,22 15 31 I 1194,9 2.10 18.37

lg01.40 -g,04 18.75 |93.50 116.91 16 54 10 g01.4 2,67 35?.94

1659.34 -lO.17 .37 182.60 118.22 18 5 8 659.3 2.10 339.74

1490.83 -13.13 345.84 181.16 121.82 18 56 6 4g0.8 .64 326.05

MID-COURSE EXECUTION ACCURACY C_61T DETERNINATION ACCURACY

SGT 4435.8 SGR g34,7 SG3 899,6 ST 30.3 8R 17.! 61 13.0

RRT .8331 RRF .8870 RTF ,g163 CRT .3060 CRS .gos2 CST .$276

$GB 4533.2 R23 .2050 R13 ,g207 LSA 33.0 MSA 16.4 SSA 4.5

$61 4504,6 SG2 509.0 THA 10,00 ELI 31.8 EL2 14.0 ALF 19,97
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JPL TM 33-100 EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUNCH DATE JUN kS 1871

HELIOCENTRIC COliC

IL liE.Ok LAL -,OO LOL ITO.gO VL S|.I$S GAL

tP EEl,27 LAP ,19 LOP 55.31VP !1.i42 GAP

IC 2DE.SIS GL |,ll GF -14,11ZAL SO,|_ ZAP 14,27 ITS |?_.00 ZA[ |02.T2 IT[ |84,0T ZAC 8?.e? [TC |T$.84

PLANETOCEHTRIC CONIC

C3 12,850 VHL 3,S05 OLA -ll.GT RAL 322,49 NAB ii$9,S VEL 1|.52i PTH 6.SS VHP $.1S? OPA -3i,12 RAP 304,1l

LNCH AZMTH LI_M TIME L-I TIRE INJ LAT IHJ LONG

50oOO 11 29 21 2790.86 "21.87 79.89

60.00 12 21 41 2660,48 -17.?G 71,20

TO,O0 13 28 29 2464,33 -13.15 58.0S

GO,DO 14 50 12 2208.56 °10.93 40.35

90.00 18 17 34 1928.G$ -9.81 20,2!

lOD.0O 17 33 3 1683,03 -10,93 1.7!

110.00 18 2T 55 1511.14 "13.35 $48.9T

PLIGHT TIME riO,D0 AIRlVAL DATE JAN 16 llYl

O|ITANC[ 4T2,!_9 EARTH TO NAIl

4,27 AZL 19,67 HCA |44.4I SNA I$i,_0 [CC .IR744 INC ,8501 Vl |l,$O0

2.24 AZP gOol7 TAL 26.45 TAP ITO,84 RCA 140,44 APO Ill,St V_ 14,Y}l

LVI l,D4

ECC I,ll|l

|Ha RT A$C IHa AZHTH INJ TIME PO CST TIN INJ 2 LAT INJ | LONG

175.01 133.33 I_ IG I 1799.G *4.05 48.El

|?i. T8 128.T9 13 6 6 t66D.5 -2,05 51,II

181.53 121.53 14 9 33 1464.3 -.14 38.16

183.24 117.98 15 27 O 1208.6 1.30 16.IT

183.83 116.66 16 49 40 926,T 1.65 316.28

|85.24 11T.96 IS 1 G R83.0 1.30 S41,D4

181.53 121.53 IS 33 ? 51t.1 -.14 3IT.It

DIFFERENT IAL CORRECTIONS

TDE -,1978 TRA -.9675 TC3-5.95gl BAU i.0419

ROE -.1976 RRA ,088D RC3-1,2266 FAU .21179

FOE .6432 FRA .1303 FC-14.2682 BSP 7671

ROE .279T BRA .9715 BC3 6.0649 FSP 1512

LAUNCH DATE JUN 23 1971

NELIOCENTRIC CCNIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 4552.7 8GR 945.4 903 888,5 1T 2g.2 SR 16.0 68 14.7

RRT .8408 RRF .8950 RTF .9164 CRT .4457 CRS .9130 CST .503?

$00 4649.8 R23 .2126 RI3 .9206 LSA 31.8 HSA 17.1 SSA 4,4

3Gt 4622.4 802 504.4 THA tO,D2 ELl 30.3 EL2 13.8 ALF 17.42

FLIGHT TIRE 212.00 ARRIVAL DATE JAN 21 1972

DISTANCE 476.386 EARTH TO MAR8

RL 152.06 LAL -.OD

RP 222.65 LAP .25

NC 205.250 GL 3.61

PLANETOCENTRIC CONIC

C3 12,753 VHL 3.571

LNCH AZNTH LNCH TIRE

50.00 11 27 57

80.00 12 19 22

70,00 13 24 57

80.00 14 45 34

gO.O0 16 12 26

100.00 17 28 25

110.00 18 24 23

LOL 270.90 VL 32.150 GAL 4.19 AZL 89.60 HCA 145.50 9MA 186.40 ECC .19778 INC .4014 Vl 29.300

LOP 56.41 VP 21,913 GAP 2.11 AZP 90.33 TAL 25.88 TAP 171.38 RCA 149.54 APO 223.27 V2 24.696

GP -15.12 ZAL 50.94 ZAP 63.28 ITS 171.SO ZAE 101.45 ETE 183.78 ZAC 86.96 [TC 273.24 LVI 2,33

DLA -ID,83 RAL 322.94 lAD 6659.4 VEL 11.525 PTH 6.57 VHP 3.175 DPA -36,91 LAP 304.79 ECC 1.2099

L-I TIRE INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2815.19 -22.69 8D.T5 175.48 133.91 12 14 52 1815.2 -4,80 63.94

2678.43 -18,49 72.16 179.21 126.47 13 4 1 1678.4 -2.82 53.52

2485.64 -14.61 59.24 181.92 121.22 14 6 23 1485.6 -.g5 39.30

2233.30 -11.72 41,76 183.60 117.66 15 22 47 1233.3 ,46 21.03

1953.02 -I0,61 21.73 184.17 116.37 16 44 59 953.0 1.00 .73

17D7.77 "11,72 3.13 185.60 117.66 17 58 53 707,8 .46 342,40

1532.46 -14.61 348.16 181.92 121.22 18 4g 56 532.5 -.95 328.22

DIFFERENTIAL CCRRECTION8

TD[ -.1677 TRA -.9713 TC3-6.1375 BAU 1.0682

ROE -.1830 RRA .0691 RC3-1.2588 FAU .20791

FOE .7148 FRA .1758 FC-14.1139 6SP 7883

BDE .2483 BRA .9754 6C3 6.2654 FIR 1490

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 4669.6 $GR 957.6 305 876.9 1T 28.1SR 14.9 68 16.3

RRT .8477 RRF .9028 RTF .9162 CRT ,3679 CR6 ,9162 CST .4634

$GB 4768.8 R23 .2206 R13 .9205 LSA 30,8 HlA 18,0 884 4.4

lGl 4740.5 $02 500.4 THA 9.9? EL! 26,8 EL2 13.5 ALP 14.24

LAUNCH DATE JUN 23 1971 FLIGHT TIME 214.00 ARtIVAL DATE JAN 23 IITE

HELIOCENTRIC CONIC DISTANCE 480.537 EARTH TO MAR8

RL 152.06 LAL -.DO LOL 270.90 VL 32,162 GAL 4.11 AZL 8g,52 HCA 146.59 9MA 186.61 ECC .19813 INC .4764 Vl 29.300

RP 223.04 LAP .24

RC 207.907 GL 4.50

PLANETOCENTRIC CONIC

C3 12.663 VHL 3.558

LNCH AZNTH LNCH TIME

50.00 11 26 23

60.00 12 16 48

70.00 13 21 12

80.00 14 40 41

90.00 16 7 3

lOG.DO 17 25 53

I|0,00 18 20 38

LOP 57.50 VP 21.884 GAP 1.98 AIR 90.40 TAL 25.33 TAP 1TI.92 RCA 149.64 APO 223.58 V2 24,654

GP -15.45 ZAL 51.60 ZAP 02.54 ITS 170.99 ZA( 100.2! ETE 183.49 ZAC 86.63 ETC 273.25 LVI 2.62

DLA -9.95 RAL 323.40 lAD 8639.4 VEL 11.521PTH 6.57 VHP 3.195 DPA -37.22 RAP 304,95 ECC 1,2084

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2831,45 -25,44 81,56 175.97 152.67 12 15 35 1831.4 -5.61 84.62

2697.58 -19.25 73.18 179.66 126.|1 13 I 45 1697.4 -5.65 54.43

2508.03 -15.39 8D.SD 182.53 120.87 14 3 O 1508.0 -1.81 40.47

2259.18 -12.55 45.25 183.g8 117.32 t5 18 21 1259.2 -.42 22.43

1980,55 -11.44 23.32 184.55 116,04 16 40 4 980,5 .12 2.26

1733.85 -|2.53 4.62 183.98 117.32 IT 52 27 733.6 -.42 343.82

1554.85 -15.39 349.42 192.53 120.87 18 46 33 554.6 -1.81 329,39

Di FFEREHT IAL CORRECTION8

TOE -.1354 TRA -.9745 TC3-9.3329 BAU I.og4E

RDE -.1673 ERA .091l RC3"I.293I FAU .EOlll

FOE .?DID FRA .2209 FC-IS.14O8 SiP 0098

IOE .214D GRA .9765 6C3 1,483? FIR 148G

LAUNCH DATE JUN 23 1971

HEL|O_ENTRIC CONIC

RL 152.06 LAL -.DO LOL 270.90 VL

RP 223.42 LAP .50 LOP 58.58 VP

RC 210.968 GL 5,04 GP -15.70 ZAL

PLANETOCENTNlC CONIC

C3 12.580 VHL 3.547

LNCH AZHTH LNCH TIME

50.00 !1 24 5g 2848.65 "24.23

60.00 12 14 O 2717.39 "20.05

_O.O0 13 17 12 2531.59 -18.21

80.00 14 35 35 2266.30 -13.37

80.00 16 1 25 2009.29 -12.50

100,00 17 18 25 1760.77 -13.37

liD.DO 18 16 38 1578,41 -16.21

DIFFERENTIAL CCRRECTICN9

TOE -,0959 TRA -.g?79 TC3-6.5264 BAU 1,12DI

ROE -.1512 RRA ,0925 RC3-1.3269 FAU *19985

FOE .8648 FRA .2630 FC-13.7555 8lP 8514

80( .IT91 BRA .9823 8C3 6.6603 FSP 1446

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

1GT 4785.2 5GR 1TO.8 903 814.0 IT 27.1 5R 13.7 II 15,1

RRT .5545 RRF *91D5 RTF *_,39 CRT ,2Y0| (RI ,9112 El| ,40|1

SGB 4502,T R23 *||82 R|3 ,5201 LIA 21.4 MIA 19,2 18A 4.1

501 4857.3 502 416.? THA 9.84 ELI 27.4 ELl 15.1 ALP 10.14

FLIGHT TIME 211,DD ARRIVAL DATE JAN 26 II?l

DISTANCE 484.G15 EARTH TO MARS

32,175 GAL 4.05 AZL 89.44 HCk 147,11 1HA |ll,lt [CC ,IS141 INC .555T VI E1.30D

21.155 GAP l.ll AZP 90.47 TAL 24,7? TAP 172.45 RCA 141o?4 APO 223.90 V2 E4,1tl

$2.44 ZAP 61,43 ITS 170.41 ZAE lg.DO £TE 183,20 ZAC 86,21 [TC 273,27 LVl 2,DE

DLA *g,05 1AL 325.84 RAD 6639.5 VEL 11,518 PTH 6,50 VHP 5,215 DPA -37,55 RAP 3D5.14 [CC I.IDTO

L-I TIME INJ LAT INJ LONG INJ RT A$C |NJ AZNTH INJ TIME PO CIT TIN |NJ 2 LAT INJ 2 LONG

82.44 176.49 132.29 12 12 1 1848.6 -6,4T 65.35

T4,2T 18D.13 125.72 12 59 18 1717.4 -4.53 55.59

61.83 182.7T 120.48 13 59 23 1531.6 -2.71 41.T0

44.82 184.37 116.85 15 13 40 1286.3 -1.53 23.94

25,00 184.g2 I15,67 16 34 54 ID09,3 -.81 3,16

6,19 184,37 118.95 l? 4T 46 T60.8 -I,33 345,31

350.75 i82.77 120,48 18 42 57 578,4 -2.71 330.62

HID-COURSE EXECUTION ACCURACY ORBIT DETERNIHATION ACCURACY

8GT 4900,6 SGR 985,6 1G3 552.3 ST 28,2 SR 12.5 lS 19.9

RRT .8611 RRF .9175 RTF ,9156 CRT ,1523 CR8 .9126 CIT ,3171

8G8 4898,? R23 ,2380 R13 .g198 LSA 28.2 NSA 20.7 $$A 4.1

$Gl 4974.3 SG2 495.6 THA 8,92 ELI 26.2 EL2 12.3 ALF $.35
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LM,_CH DAY[ JUH 23 18T1

_ELIO£ERTqlC CCNIC

PL 152.06 LAL -.GO

RP _23.81 LAP .53

mC 213.227 GL 5.82

PLANETOCENTRIC CONIC

C3 12.506 VHL 3.534

LNCH AZNTM LMCH TIME

50.00 11 22 43

60.00 12 10 59

?0.00 13 12 56

80.00 14 30 8

90.00 15 55 28

100.00 17 12 59

110.00 18 12 22

rLISNT TIRE 218.00 AISIVAL DATE JAM 2? 1872

DISTANCE 488.$28 EARTR TO MR88

LOL 270,90 VL 32.187 SAL 3.95 AZL 89.36 HCA 149.78 SMA 187.03 [CC .19m88 INC .4395 Vl 28.300

LOP 59,87 VP 21.826 SAP 1.73 AZn 90.55 TAL 24,22 TAP tT2.99 RCA 149.84 APO 224,23 V2 24.571

6P -16,17 ZAL 53.22 2AP 80.56 ST8 169.90 2AE 97.81 [TE 182.91 2AC 85.90 [TC 273.50 LVI 5.25

DLA -8,06 RAL 324.27 RAD 8639.3 VEL 11.514 PTH 8.59 VHP 3.238 OP4 -37.A8 DAP 305.3? ECC 1.2058

L-I TIME |NJ LAT INJ LONG INJ RT A$C INJ AZMTH IMJ TIME PO CST TIM INJ 2 LAT IRJ 2 LONG

2866.g3 -25.07 83.38 177,0! 151.8_ 12 10 30 196_.9 -7.38 66.13

2738.98 -20.89 75.43 180.63 125.28 12 56 37 175R.6 -5,46 56.41

2556.43 -17.06 63.25 183.22 120.04 13 55 32 1556.4 -3.65 43.00

2314.77 -14.24 46.49 184.80 116.52 19 6 42 1314.8 -2.30 25.50

2039.43 -15.18 26.78 185.33 115.25 16 29 27 1039.4 -I.78 5.55

1789.24 -14.24 ?.AS 184.80 116.52 17 42 49 789.2 -2.30 346.87

1603.25 -17.06 352.17 183.22 120.04 18 39 6 603.2 -3.65 331.92

DIFFERENTIAL CORRECTIOqS

TOE -.0539 TRA -.9812 TC3-6.7163 8AU 1.1459

ROE -.1341RRA .0945 RC3-1.3692 FAD .19568

FOE .9421FRA .3042 FC-13.546! 68P 8524

B_E .1445 BRA .9A57 8C3 6.8536 FSP 1422

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5015.0 SGR 1001.? 905 839.3 ST 25.5 SR !1.2 IS 21.8

RRT .8874 RRF .9245 RTF .9150 CRT .Q066 CRS .9050 CSY .2064

5GB 5114.1 R23 .2473 R13 .9195 LSA 27.0 MSA 22.5 8SA 3.6

801 5090.4 SG2 491.1 THA 9.92 ELI 25.5 £L2 11.2 ALF .2!

LAUNCH DATE JUN 23 1971 FLIGNT TINS 220.00 ARRIVAL DATE JAM 29 1972

HELIOCENTRIC CONIC

RL 152.06 LAL -.00

RP 224.20 LAP .3T

RC 215.890 GL 6.65

PLANETOCENTR|C CONIC

C3 12.441VHL 3.52?

LNCH AZMTH LNCH TINS

50.00 11 20 35

60.00 12 7 42

70.00 13 8 22

80.00 14 24 22

90.0O 15 49 11

100.00 17 7 14

110.00 18 7 49

DISTANCE 492.966 EARTH TO MARS

LOL 2?0.90 VL 32.200 GAL 3.87 AZL 89.2? HCA 149.84 SMA 187.25 ECC .19928 INC .7263 Vl 29.300

LOP 60.75 VP 21.797 GAP 1.61AZP 90.63 TAL 23.66 TAP 173.50 RCA 149.93 AmO 224.56 V2 24.529

GP -16.57 ZAL 54.01ZAP 59.73 ET8 169.33 ZAE 96.65 ETE 182.61ZAC 85.49 ETC 273.33 LVI 3.56

DLA -7.05 RAL 324.70 RAD 6639.3 VEL 11.512 PTH 8.55 VHP 3.258 DPA -5R.24 RAP 305.65 ECC 1.2047

L-I TINS INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2886.36 -25.94 84.39 IT7.57 131.39 12 8 41 1886.4 -8.35 66.95

2761.03 -21.77 76.68 181.15 124.79 12 53 43 1761.0 -6.44 57.49

2582.65 -17.95 64.?7 183.70 11g.35 13 51 25 1582.7 -4.65 44.58

2544.75 -15.15 48.25 185.24 116.04 15 3 27 154d.7 -3.31 27.15

2071.10 -14.09 28.66 185.7_ 114.78 16 23 42 1071.1 -2.60 7.32

1819.20 -15.15 9.62 185.24 116.04 _? 37 53 819.2 -5.31 348.52

1629._7 -17.95 353.69 183.70 119.55 18 34 58 629.5 -4.65 333.30

DIFFERENTIAL CGRNECTION8

TOE -.0062 TRA -.9852 TC3-6.g046 BAU 1.1719

ROE ".1162 RRA .0959 RC3-1.4054 FAU .19150

FDE 1.0192 FRA .5421 FC-13.3260 BSP 8739

BOE .1165 BRA .9698 BC3 7.0457 FSP 1400

HID-COURSE EXECUTION ACCURACY (_BIT DETERMINATION ACCURACY

9GT 5150.7 SGR 1020.0 SG3 826.1 9T 25.3 SR 9.6 $8 23.8

RRT .8735 RRF .9312 RTF .9145 CRT -.1601 Cq6 .6918 CST .0728

SG8 5231.1 R23 .2Fsg R13 .9188 LSA 25.9 M_A 24.6 8SA 3.6

801 5208.2 SG2 489.2 THA 9.94 ELI 25.3 EL2 9.7 ALF 175.82

LAUNCH DATE JUH 23 1971 FLIGHT TI_ 222.00 ARRIVAL DATE JAH 31 1972

HELIOCENTRIC CONIC

RL 152.06 LAL -.00 LOL 270.90 VL

RP 224.59 LAP .40 LOP 61.83 VP

RC 218.554 GL 7.54 GP -t6.99 ZAL

PLANETOCENTRIC CONIC

C3 12.387 VHL 5.519

LNCH AZMTH LNCH TIRE

50.00 11 18 12

60.00 12 4 9

7D.00 13 3 29

60.00 14 16 15

90.00 15 42 31

100.00 17 ! 7

110.00 16 2 55

DIFFERENTIAL CCRRECTION8

TD£ .0427 TRA -.9684 TC3-7.0854 BAU 1.1974

ROE -.09?5 RRA .09?8 RC3-1.4421 FAD .18715

FOE 1.0972 FRA .3799 FC-13.0803 |SP 8951

60£ .1065 ERA .g952 8C3 7.2307 FSP 1374

DISTANCE 497.100 EARTH TO MARS

32.213 GAL 3.79 AZL 89.18 HCA 150.g2 8MA 187.46 ECC .19969 INC .6226 Vl 29.500

21.769 GAP 1.49 AZP 90.72 TAL 23.10 TAP 174.01 RCA 150.05 AnO 224.90 V2 24.467

54,83 ZAP 58.94 ET8 168.72 ZAE 95.52 ETE 182.31 ZAC 85.05 ETC 273.37 LVI 5.91

DLA -5.95 RAL 325.11RAO 6639.3 VEL 11.509 PTH 6.56 VHP 3.281DPA -38.62 RAP 505.96 ECC 1.2039

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2907.04 -26.8T 95.49 178.16 150.88 12 S 39 1907.0 -9.58 67.84

2784.85 -22.$9 78.02 181.70 124.25 12 50 34 1784.9 "7.48 58.65

2810.39 -18.88 86.39 184.21 119.01 13 46 59 1610.4 -5.70 45.84

2376.52 -16.06 50.13 185.72 115.50 14 5T 51 1376.3 -4.37 28.69

2104.44 -15.03 30.65 186.22 114.24 16 17 35 !104.4 -3.67 9.18

1650.79 -18.08 11.50 185.72 115.50 17 31 5T 850.8 -4.37 350.26

1557.21 -18.88 355.31 184.21 119.01 18 30 32 657.2 -5.70 354.76

MID-COURSE EXECUTION ACCURACY OqSIT DETERMINATION ACCURACY

3GT 5243.7 3GR 1055.7 503 812,1 IT 25.6 8R 8.4 68 25.8

RqT .8791RRF .9375 RTF ._.38 CRY ".3444 Cil .6667 C|! -.0804

308 5345.8 R23 .2868 R13 .9182 LSA 27.7 NSA 24.5 SSA 3.3

861 5323.4 502 48_.1 THA 9.97 £Lt 25.8 EL2 7.8 ALF 172.68

LAUNCH DATE JUN 23 1971 FLIGRT TIME 224.00 ARRIVAL DATE FEB 2 1972

HELIOCENTRIC CONIC

RL 152.08 LAL -.00

RP 224.98 LAP .43

RC 821.219 SL 8,48

PLANETO¢ENTRIC CONIC

C3 12.344 VHL 3,513

LNCM AZNTM LNCM TIME

50.00 11 15 34

60.00 12 0 16

?0.00 12"58 13

60,00 14 I1 42

90.00 15 35 25

IO0.00 16 54 54

110.00 17 57 39.

DIFFERENT IAL CORRECTIONS

TOE .0981TRA -.9929 TC5-7.2617 BAU 1.2231

ROE -.0774 RRA .0991 RC3-1.4825 FAU .18278

FDE 1.1752 FRA .4140 FC-12.8190 BSP 9167

DOE .1250 BRA .9977 8C3 7.4115 FSP 1350

DISTANCE 501.229 EARTH TO MARS

LOL 270.90 VL 32.223 GAL 3.70 AZL 89.08 RCA 151.99 SEA 187.88 ECC .20012 INC .9236 Vl 29.500

LOP 62.90 VP 21.740 GAD 1.37 AZP 90,82 TAL 22.53 TAP 176,52 RCA 150.12 APO 225.24 V2 24.445

GP -17.45 ZAL 55.$6 ZAP _.19 £T3 188,09 ZAE 94,41 ST( 18R,01ZAC 86,59 (TC 2?3.41LVI 4,R9

DLA -4.81RAL 325.50 RAG 6639.2 VEL 11.507 PTN 8,58 VHP 3,306 OPA -39.03 RAP 306.32 ECC 1.2032

L-I TIME |NJ LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT IMJ 2 LONG

2929.09 -27.65 86.68 178.78 130.27 12 4 23 1929.1 -10.47 S6.T9

2810.19 -23.65 79.4T 182.29 123,63 12 4T _ 1810.2 -S.58 59,98

2639.80 -19.84 68.13 184.75 1_8.39 13 42 13 1639.8 -6.81 47.59

2409.71 "1?.05 52,14 166.23 114,89 14 51 52 1409,7 "5.49 50,74

2159.63 -16.00 32.?5 186.72 113.63 16 11 4 1139.6 -4.gg 11.16

1884.18 -17.05 15.51 186.23 114.89 1? 25 58 864.2 -5.49 552.11

1086.62 -19.84 357.04 184.75 118.39 18 25 46 686.6 -G.61 536.31

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATIO_ ACCURACY

SGT 555?.5 SGR 1061.8 SG3 T9?.S ST 26.8 SR 6.9 SS 27.8

RRT .8846 RRF .9456 RTF .g130 CRT -.5265 CRS .8274 CST -.2390

$GB 5461.7 R23 *2769 R13 .9175 LSA 31.0 NSA 23.6 SSA 3.0

SG1 5439.9 SG2 487.B THA 10.03 EL1 27.0 EL2 _.8 ALF 171.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUk 13 tRTi

M[LIOC[NTRI¢ ¢CNIC

RL 152.06 LAL ".00

RP 225.3T LAP .47

RC R23.R84 _ 6.50

PLANETOCENTRI¢ CONIC

C3 12.313 VHL 3.509

LNCN AZNTN LNCH TZffi[

SO.DO 11 12 38

60.00 11 36 2

TO.DO 12 52 32

80.00 14 4 42

90.OO 15 2? 50

100.00 18 4? 34

110.00 17 51 58

FLIGHT TIHI[ 286.00 ARRIVAL DATE FEB 4 1678

DISTANCE 50S,354 EARTH TO MARl

LOL 870.90 VL 31.e$8 GAL 5.42 AZL 8R.9? HCA |53.04 8MA IIF.9O [CC ,20057 |NC t.0315 VI 29.300

LOP 83,ST VP 21,T18 GAP 1,84 kip 90,R8 TAI,. _1,9T TAP ITS,D3 RCA 150,81 APO 8_S,19 V2 _4,403

GP "]T,94 2AL 86.82 ZAP S?.48 [T3 |17.42 ZAE 93,33 EYE 10|.69 ZkC 14.DB EYe 873,d? LV! 4,67

DLA °3.61 RAL 325,07 RAD DI39.2 VEL 11.S06 PTH 6.55 VHP 3.331 DPA -39,45 RAP 308.T1 [CC t.2O2T

L-I TIN[ IN[ LAT IN[ LONG IN[ RT A3C |NJ AZMTH |NJ ?|ME PO ¢8T TIM IN[ 2 LAT IN[ 2 LONG

2952,64 -28.88 8T,98 179,44 189.61 12 I 50 1958.6 -[[,84 09.92

2837.18 -24.6e 81,05 188.91 122.93 12 43 19 1837.2 -9,74 61.21

2671.04 "20.84 TO,DO i85.33 117.69 13 37 3 1871.0 "?,98 49.05

2445.08 -18.05 54,29 186,?? tl4.19 14 45 67 [445.1 -8.8? 32.70

2176.88 -1?.01 35,05 18T.25 112.94 16 4 ? 1[78.9 -6,1? 13.28

1919,56 -[8.05 15.66 186.77 114.19 17 19 34 919.6 -6.87 354.07

1717.86 -20.84 358.92 [85.33 117.68 18 20 36 717.9 -7,98 337.9?

DIFFERENT IAL CORRECTIONS

TOE .1604 TRA -.R975 TC3-?.42R8 BAU 1.2485

RDE -.0559 RRA .1005 RC3-1,5240 FAU .17830

FOE 1.2584 FRA .4451 ¥C-12.5340 63P g361

BDE .1699 BRA 1.0024 DC3 ?.5833 FSP 1322

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 5489,4 30R 1086,0 805 ?03,0 ST 28,8 3R 5,4 R8 29,6

RRT ,8897 RRF ,9492 RTF ,9122 CRT -,E8?D CR3 ,T_37 CST -,3936

8GB 55T6,2 R23 ,2871 RI3 .R168 LSA 35,0 NSA 22,9 88A 2,8

801 5534.8 $G2 488.2 THA 10.10 ELS 29,1 EL2 3.9 ALF 172.49

LAUNCH DATE JUN 23 1971 FL|GHT Tilt( 228.00 ARRIVAL DATE FEB 6 1972

HELIC_ENTR[C CCI_IIC

RL 132.00 LAb -.DO

RP 225.76 LAP .50

RC 226.550 GL 10.59

PLANETOCENTRIC CONIC

C3 12.301VHL 3,507

LNCN AZNTH LNCH TINE

50.00 11 9 21

60.00 11 51 24

70.00 12 46 23

80.00 13 57 10

90.00 15 19 41

100.00 16 40 2

110.00 17 45 50

DISTANCE 509,4T5 EARTH TO MARS

L(_. 2?0,90 VL 32,251 GAL 3,54 AZL 88.85 HCA 154,12 SNA 188,12 ECC ,20103 INC 1,1467 V[ 29,300

LOP 65.03 VP 21.684 GAP 1.16 AZP 91.03 TAL 21.41 TAP 175.53 NCA 150.30 APO 223.94 V2 24,361

r_P -18,47 ZAL 57,40 ZAP 56,82 ET8 166,?3 ZAE 92,28 £TE 181,37 ZAC 83,54 ETC 2?3,52 LVi 5,09

DLA -2.33 RAL 326,23 RAD 6639.2 VEL 11,506 PTH 6.55 VHP 3.358 DPA -39.81 RAP 307,15 [CC 1,2024

L-I TIME IN[ LAT |NJ LONG IN[ RT ARC IN[ AZNTH IN[ TIME PO CST T|H IN[ 2 LAT IN[ 2 LONG

2977.85 -29,g6 89,40 180,15 128,86 11 58 3g 1g77.9 -12,86 70,92

2866.01 -25.71 82.75 183.58 122.17 12 39 10 [868.0 "10.96 82.83

2704,32 -21.88 ?2.02 185.95 /18.9! 13 31 28 |704.8 "9,22 30.83

2482.70 "19.08 56.60 187.35 113.41 14 38 33 1482.7 -7.91 34.80

2216.43 -18.04 37.A9 187.81 112.16 15 56 38 1216.4 -T.42 15.50

1957.17 -19.08 17.97 [87.35 [[3.41 17 12 39 957.2 -7.91 336.17

1751.14 -21.88 .94 185.g5 116.81 18 13 1 751.1 -9.22 339.75

DIFFERENTIAL CORRECTIONS NID-CCAJRSE EXECUTION ACCURACY

TOE .2271 TRA-l.0038 TC3-T.5892 DAU 1.2744 8GT 5583.1 SGR 1112,9 SG3 767.6

ROE -.0331 NRA .1017 RC3-1.5668 FAU .17375 RRT .8943 RRF .9545 RTF .9|13

FDE 1.3360 FRA .4T32 FC-12.2283 BSP 9591 8GB 5893.0 R23 *2976 R13 .9160

BDE .2293 BRA 1.0D90 DE3 7,7492 FSP [296 3G1 5671,9 SG2 489,8 TMA 10,1g

LAUNCH OATE JUN 23 1971 FLIGHT TIME 230.00

DI3TANCE 513,508

3.45 AZL P8.73 HCA 155.18 8HA

1.00 AZP 91.13 TAL 20.84 TAP

56,20 ETS 165,99 ZAE 91.26 ETE

HELIOCENTRIC CONIC

RL 152.06 LAL ".OO LOL 2T0,90 VL 32.284 GAL

RP 226.15 LAP .53 LOP 88,08 VP 21.857 GAP

RC 229.218 GL ]|.73 GP -19,04 ZAL 58.30 ZAP

PLANETOCENTRIC CONIC

C3 12.305 VML 3,308 OLA -,97 RAL 328,53 RAD 6839.2 VEL 11,508 PTH 6.35 VHP 3.38? DPA -4O.dl

LNCN AZNTH LNCH TIN( L-| TIME IN[ LAT IN[ LONG IN[ RT ASC IN[ AZNTH IN[ TIME PO CST TIM

50.00 I1 5 43 3004.89 -31.11 90.98 180.91 128.0[ [1 55 48 8004.9

GO.OO 11 46 19 2896,88 "28,88 84,82 [84,29 121,29 18 34 36 1898,9

70,00 12 39 42 2739,87 -82,g5 74,22 186,68 I[6,01 13 23 22 173g.9

80.00 13 49 2 2522.79 -20.13 39.10 187.98 112.$1 14 31 3 1522.8

90.00 15 10 55 2258.57 -Ig. IO 40,[3 188.43 111.28 IS 48 34 1258.6

tOD.OD 16 31 54 199?,26 -20.15 20,47 |87,98 ![2,51 17 5 11 997.3

110.00 17 39 9 1788.99 "22,91 3,13 186,62 118,01 18 8 55 789,7

DIFFERENTIAL CORRECTION8 N]D-C_R5[ EXECUTION ACCURACY

TOE .3001 TRA-I.0119 TC3-7.7400 RAU !.3008 3GT 589?.4 SGR 1143=! 303 7|2,0

ROE -.0089 RRA o1089 RC3-t.9113 FAU .18981 RRT .8991RRF .9555 RTF ,Y,05

FOE 1.4142 FRA ,4955 FC-11,9050 SSP 9788 308 SAlO,9 R23 ,3076 RI3 o8154

HOE .3002 BRA 1,DI71 bC3 T.DOEO FIP 1864 301 5?90.0 368 498,3 THA 10.30

LAUNCH DATE JUN 23 lD?l FLIGHT TIME 232.00

188.34 [CC

176,02 RCA

181.04 ZAC

HELIOCENTRIC CONIC DI3TANCE 517.698

NL 152.08 LAL -.DO LOL 870.90 VL 32.877 6AL 3.37 AZL 88.59 HCA 158.84 SMA 138.55 ECC

MP 228.35 LAP ,51 LOP IT,IS VP 21,629 GAP ,88 AZP 91,29 TAL 20,27 TAP 176,32 RCA 150,47

RE 831,890 GL 13,00 GP -19,86 ZAL 59,23 ZAP 35,63 ET3 185,8[ ZAE 90.28 tTE 180,69 ZAC 82,32

PLANETOCENTR|C CONIC

ORBIT DETERNINATIO_q ACCURACT

ST 31.8 3R 4.0 93 32.1

CRT -,7667 CR8 .5501 CST -.5234

LSA 39,6 NSA 22.1 99A 2.5

ELI 32.0 EL2 2.6 ALF 174.42

ARRIVAL DATE FED 8 197_

EARTH TO MARS

.20151 INC 1.2708 Yt 29.300

150.39 APO 226.29 V2 24.319

62,95 ETC 273.59 LVI 5,54

RAP 307.64 ECC 1,2025

INJ 2 LAT INJ 8 LONG

-14,21 72,12

-12,50 t4.19

-10.53 32.T4

-9,22 37,06

-8.73 IT,go

"9.22 358.43

-19.53 341.88

ORBIT DETERMINATION ACCURACY

ST 35,8 3R 3.1 85 34,8

CRT -,5941CR8 ,0884 C|! -.SERe

LEA 44.7 NSA 2[,4 |3A 2,8

ELI 33.8 EL2 2.5 ALF ITT.O8

ARRIVAL DATE FEB 10 19?2

EARTH TO MARl

• 20200 INC [.4049 Vl

C3 12,330 VHL 3,511 DLA .AT RAL 326,85 RAO 6039,2 VEL 11,501 PTH 6,55 VHP -4O,9a

LMCN AZMTH LMCH T|ME L'] T|ME ]NJ LAT |NJ LONG ]NJ RT k$C |NJ AZMTH |NJ TIME PO C3T TIN

30,00 I[ 1 39 3033.96 -58,3| 92.68 181.73 12T.04 11 52 13 8034.0

80.00 11 40 44 8929,96 -87,g? $6,86 [85,07 120,28 12 29 34 [g30.0

70.00 12 32 25 2777,96 "24.0T 76,61 [87.35 114.gg 13 18 43 1778.0

80.00 13 40 13 2565,69 -21,24 61,82 188,66 11[.49 14 22 $8 [565,T

go.o0 15 1 26 2303,62 -20,19 42.98 189.09 110.24 [5 39 4g 1303,6

100.00 16 23 5 2040,16 -21.24 23,19 188.86 111.49 16 57 5 1040.2

|tO.O0 17 31 52 1824.78 "24.0? 5.53 187,35 114.99 i8 2 18 824.8

DIFFERENTIAL CORREET|(_i8 HID-COURSE EXECUTION ACCURACY

TOE .3823 TRA-1.DIg8 TC3-T,8T24 DAU 1.3260 8GT 580T.2 SGR 11T4,7 803 734.8

ROE ,0181 RRA ,1039 RC3-1,6547 FAU ,16427 RRT ,9051 RRF ,g639 RTF ,gQgl

FOE 1.4g68 FRA .5205 FC-11.5346 BSP 10013 3GB 5924.8 R23 .318T R13 .g[41

BDE .3828 BRA 1.0251 EC3 8.0444 FSP 1289 8G1 3g04.0 SG2 4g6.2 THA 10.43

3.4[A DPA

29,300

APO 226,65 V2 24,2?9

ETC 2T3,66 LVl 8.03

RAP 303.tl [CC 1.2089

|NJ 2 LAT IMJ 2 LONG

-13.62 T3.43

-13.70 65.85

-11.92 54.82

-10.81 39.49

-10,11 20,49

-10.61 .88

-11.92 343.73

ORD1T DETERMINATION ACCURACY

ST 40.8 SR 3.4 83 36,5

CRT -.0212 CqS -.5544 CST -.7136

LSJ 50,7 NSA 20.? 8SA 2,0

ELI 40.9 EL2 3.4 ALF 1?9.90
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUq 13 1971

HELI(XENTRIC CONIC

RL SS2.nl LAL -.DO

NP 22R.64 LAP .6D

IC 234.543 GL 14.33

JLAMETOCEMTRIC CC_IC

C5 12.378 VHL 3.318

LMC_ AZMTH LNCH TIME

_0.89 I0 57 9

6fl._O 11 34 3A

To.no 12 24 27

8O.OO 13 50 36

90.00 14 51 5

100.00 16 15 27

ItQ.OO IT 23 53

FLIGHT TIM( 254.0fl A2RiWAL DATE FEB 12 19T2

LO_ 270.90 VL 36.290 GAL

LO_ 99.21 V_ II.eD2 GAP

GP -20.32 ZAL 60.18 ZAP

DIDTANCE 321,e02 EAqTH TO NAR8

3,26 AZL 88,45 PCA 157,29 9NA 1A6,79 (CC ,tD2SO I_C I,_SDO Vl 29.300

• 76 AZP 91,43 TAL 18,71 TAP t??_OD |CA 15n,56 kPO 227,01 V2 24,23e

55,|1 ETA 184,39 ZAT AD,RS ETE IH0,34 ZAC A_,43 ET¢ 273,73 LVl 4,34

OLA 2,00 RAL 327,11RAO 6139,2 V[L 11.589 PTH 6,56 VNP 3.451DPA -41,11 RAP 308,76 ECC t.PO_7

L-[ TINT INJ LAT |NJ LONG INJ RT A$¢ IqJ A_MTH [NJ TtW( PO CIT TIM INJ 2 LAT [NJ 2 LOwG

3093,29 -33,58 _4,60 192,_4 125.93 11 49 11 2065,3 -_?,14 74.6 _

2965,62 -29,18 09,91 183,93 1_9,13 12 23 39 196_,6 -13.20 67,67

2618,91 -25,22 79,23 188,14 113.63 13 11 2_ 1618,9 -13,40 57.07

2_11.77 -22.36 64,78 189.41 11D.32 14 54 7 1611.8 -12.07 42.13

2552,00 -21,29 48,10 189,82 I09,Q6 15 30 17 1312,0 o11,57 23,29

2089,24 -22,36 2_,15 189,41 1!0,32 16 AS 14 1066,2 o12,07 3,46

1865.73 -25.22 8,15 169.14 115.63 17 34 59 8KS,? -13.40 543,99

DIFFERENTIAL CCRRECTION9

_DE .4716 TRA-I.0312 TC3-7.9918 BAU 1.3521

ROE .0469 I_A .1043 R¢5-1.7:01FAU .13942

FOE 1.5795 FRA .5569 FC-11._504 BSP 10219

ODE .4739 BNA 1.0361 BE3 8.1707 FSP 1207

_IO-COURSE EXECUTI_ ACcuRACY OIOIT DETERNINATION ACCURACY

SET 3919.1 $C_ 1210.7 $83 717,4 ST 46,7 96 4.9 3S 58.7

_RT .9071R_r .9680 RT r .9080 CRT .4238 Cq3 -.P529 CAT -.7764

SGB 6041.7 _23 ,3288 P13 ,9132 L�A 57.4 N_A 20.2 334 l.Y

_1 6020.9 $82 50|.1THA 10.39 ELI 46.7 EL2 4._ ALF 2.59

LAUNCH DATE JUN 23 1971 FLIGHT Tl_ 23_,D0 AQRIVAL 9ATE FER 14 1878

H_LIOCENTRI¢ CCNI_ DISTANCE 525,902 EARTH TO NAPS

RL 152.06 LAL -.00

RP 227.33 L*P .63

RC 237.203 _ 15.81

PLANETOCENTRIC CONIC

C3 ]2.455 VHL 5,529

LNCH AZNTM LNCH TIME

50.O0 10 52 0

60.00 11 27 43

70.00 12 15 40

80.O0 13 20 5

90.00 14 39 46

100.00 16 2 55

110.OO 17 15 6

LOL 270.90 VL 32.302 GAL 3._0 AZL 99.29 HCA 158._4 SUA 199._1 [CC .?0_02 IN¢ _.70¢2 Vi 29.390

LOP 69.28 VP 21.373 GAP ._4 kZ_ 91.59 T_L 19.14 TAP 177.49 RCA 150.84 APO 227._8 V2 24,195

GP -21.05 ZAL 61.17 ZAP _1.64 ETA t63.52 2AE 98._3 ETE 179.96 ZAC 68.69 ETC 273.82 LVI ?.14

DLA 3.63 RAL 327.33 RAD 6659.3 VEL 11.512 PTH 6.56 VH_ 3.496 DPA -42,14 RAP 509.41ECC 1.2050

L-I TI_E INJ LAT INJ LONG INJ RT A$C INJ AZHTH INJ TIN_ J_ CST TIN INJ 2 LAT INJ 2 LC_IG

3099.15 -34.91 96.73 183.64 12A._5 _1 43 59 2099.1 -11.76 76.d4

3004.10 -30.43 91.40 186.87 117.82 12 17 47 20P4.1 -16.79 69.68

2663.09 -26.41 62.12 189.01 112.49 15 3 25 1665,1 -14.97 59.53

2661,47 -23,50 68,04 190,22 i06,97 14 4 24 1661.5 -15.62 45.01

2404,19 -22,42 49,51 190.61 107.71 15 19 51 1404.2 -13.11 26.55

2135.94 -23.50 29.40 190.22 108.97 16 38 30 1155.9 -13.62 6.3?

1909.91 -26.41 11.04 1_9.0! 112.49 17 46 S_ 909.9 -14.97 _aB,45

DIFFERENT IAL CORRECTIONS

TDE .5715 TRA-1,0443 TC3-6.0910 BAU t.3782

RDE .0790 RRA .1045 RC3-1.7453 FAU ,15A40

rOE 1.6633 FRA .5503 FC-10.7322 ASP 10432

B_E .5770 BRA 1.0495 9C3 8.2772 FSP 1173

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CCNIC

HID-COURSE E_ECUTION AccuRACY C_BIT _ETERNINATIC_I ACCUqACY

GET 6030.0 $GR 12_0.3 S_3 699.1 ST 53.6 8R 7.1 3_ 41.0

RRT .9107 RRF .9717 _TF .90_8 C_T .E&83 CRS -.9469 CAT -.8241

3GB 6158.3 R23 .3390 R13 .9122 LDA 65,0 NSA 19.? 3SA 1.5

SGI 613T.3 982 507.4 THA 10.77 ELI 35._ E_2 3.4 ALF 4.99

FLIGHT TIM_ 236.00

DISTANCE 329.990

ADRIYAL DATE FE_ 13 1972

EARTH TO MAD$

RL 132.0_ LAL -,00

RP 227,72 LAP ,69

RC 256,639 GL 17,39

PLANETOCENTRIC CONIC

C3 12.566 VHL 3.543

LNCH AZMTH LNCH TINE L-I TIN( IqJ LAT

SO.O0 10 46 16 3135.84 -38.31

60.00 11 20 ? 3045.76 -31.72

70.00 12 3 57 2910,93 -27,61

60.00 13 8 23 2715,53 -24,95

90.00 14 27 18 2460,76 -23,34

100.00 13 51 16 2169.60 -24.65

110.00 17 3 24 19_7.73 -27,61

DIFFERENT I AL CORRECTION|

TOE .6680 TRk-l.O/31TCS-G.204i 9AU |.4|Ii

R_E .toy? ARk .0977 RC3-1.8111FAU ,1512S

FOE 1.7020 rRA .5149 FC-10.4204 83P 10480

ROE .675G 9RA l.O??S RC3 8.4025 FSP 1086

LO_ 270.90 VL 32.515 GAL 3.11 AZL 88.12 HCA 159.39 S_k 199.23 E¢C .2033_ INC 1.8807 Vt 29,500

LOP 70,30 VP 21,548 GAP ,52 AZP 91,76 TAL 18,38 TAP 177,97 Eta 130,72 kPO 227,75 V2 24,153

GP -21.64 ZAL 62.10 ZAP 54.23 ITS 162.59 ZAE 87.43 ETE 179,57 ZAC 80.07 [TC 273.91 LVI 7.77

DLA 5.38 flAL 327,50 RAD 6939.3 VEL 11.517 PTH 6.38 VHP 3.524 DPA -42.61 RAP 310.10 E¢¢ 1.206A

INJ LONG INJ RT ASC INJ AZNTH INJ TINE PO CgT TIM INJ 2 LAT INJ 2 LO#G

99,13 184.75 123.16 11 38 31 2133.0 -20.51 ?8.19

94.18 187.91 116.29 12 10 52 2043.8 "16.49 71.68

05,32 189,97 110,95 12 54 28 1910,9 -16.63 62,24

71.63 191.12 t07.41 13 53 40 1715.3 -15.25 48.17

53.28 191.49 106.15 15 8 18 1460.8 -14.73 29,72

32,99 191.1_ 107.41 16 27 _6 1109,6 -13.2_ 9.SA

14.23 189.97 110.95 17 38 I 957.8 -19._3 351.16

MID-COURSE EXECUTION _ccuRACY O_DIT D_TERMINATION ACCUOACY

$GT 9t67.5 38_ 1305.5 383 9_4.9 _T 6_.6 _R 9,R AS _2._

_RT ,_167 RRF ,9?57 RTF ,_99 CAT ,7_1CeA "._763 (St -.eaSY

$G_ 93_4,2 R23 .339_ R13 .9_54 L_A 71.9 MAA I_.D 6AA _.4

881 6?03,3 SO2 512,0 T_A 11,04 ELl 4_.0 Tt.2 $.Q aLF 4.6S

LAUNCH DATE JUN 23 1971 FLIGHT TIME 2AD.O0 A=RIVAL DATE FEB 11 1972

NELIOCENTRI¢ C_NIC DISTANCE 534.0R8 EARTH TO UAR$

RL I12,06 LAL -,DO LEd. 27fl,90 VL 32,320 GAL 3,93 AZL 67,93 HCA 1_0,A3 9UA 169,46 [CC ,20409 lYE 2,0703 Vt 26,300

RP 220.10 LAe .69 LOP 71.33 VP 21.521 GAP .AO AZP 91.95 TAL 1R.OI TAP 175.44 _CA IF0,79 APO 228.13 v2 24.112

RC 242.511GL 16.09 GP -22,70 ZAL 63.23 ZAP 33.89 [T$ 161.61ZAE AK._A ET_ _79.1S ZAC ?_.19 ET¢ 2?A.DO LVI A.46

PLANETO_ENTA|¢ ¢0N1¢

¢3 12,71| VNL 3,S66 OLA 7,24 RAL 327,|2 RAD 6639,4 V[L 11,323 PTH 6,57 VHP 3.3B60PA -43,53 RAP 3i0,66 ECC i,2093

LNCN AZMTM LNCH TINE L-i TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME nO C6T TIU INJ 2 LA_ IMJ 2 LONG

5_.00 10 39 d8 3175.79 -3?.76 101.84 186.01 i21,43 _1 32 44 2175,8 -22.3m _.14

$0.0_ 11 11 36 3091.15 -53.04 9?.29 18g.08 1_.52 12 3 7 ?09i.2 -20.31 74.34

?0,00 11 53 g 2g65.05 -26.83 88,88 191,05 109,16 12 44 32 19_5.1 -_8.3_ &5.25

80.00 12 $5 29 2774,08 -25,?8 75.62 192,12 105.60 13 41 45 1774.1 -16.97 _1.69

90.00 14 13 26 2522,33 -24,64 ST.AT 192,4_ 10_,33 14 53 28 13_2,3 -1_.43 33,41

100.00 15 38 21 2248.53 -23.78 3_.99 192.12 105.60 16 15 49 1_49.& -16.97 i3.0|

110.00 16 $4 35 2009.87 -28,83 I?.80 191.05 109,16 17 26 3 1009,9 -1_,$9 334.17

DIFFERENTIAL CCRRECTIONR MID-COURSE EXECUTION ACCtJPACY oPgIT CETEgNINATION ACCURACY

TDE -?922 TRA-I.0904 TC3-6.2439 BAU 1.4566 SGT 6_7_.0 SGR 1350.1 S_5 662._ 67 6g,5 36 12.3 SS 44.?

RDE .1484 RRA .0981 RC3-1.8498 FAU .145_6 RRT .9191PRF .9764 RT_ .90?4 CRT .8329 CR6 -._q03 CDT -,8851

FB£ 1.7981FRA .$303 FC3-9.8894 ASP 10724 $GD 6415.7 R25 ,3518 R13 .g132 L_A 81.4 N_A lq.? $84 1.2

6OE ,80_O 6_A 1.og_A GC3 R.¢_Dg FSP 1DTt 9_t 6392.5 $q2 521,7 _A 11,_? EL1 7_.3 EL2 6.? ALr _.47
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

LAUNCH DATE JtN4 23 SST!

HELIOCENTRIC CQNIC

RL 152.06 LAL -,DO

RP 226.49 LAP ,TR

RC 245o157 _. 20,84

PLAH[TOC[NTRIC CONIC

C3 12.921 VHL 3,59S

LNCH A2NTH LMCH T|ME

SO.OO t0 32 2R

60,00 11 2 3

?0,00 11 43 2

90.00 12 41 0

90.00 13 57 53

100.00 15 23 51

110.00 16 42 29

FLI6NT TIME 242.00 ARRIVAL DATE FEE 20 tOT2

LOL ETO,RO VL 38,841 GAL

LOP 78.39 VP 81o494 GAP

6P °23.65 ZAL 14,51 ZAP

DISTANCE $36.170

2,R4 A2L ST,T2 MCA 16|,47 INk

• 28 AZP 92.1E TAL IT.44 TAP

S3o68 ETS 160.5T ZA[ 81.72 [TE

EARTH TO NAIl

189.61 [CC .20464 INC E.ETS4 Vt E8.$OO

1T8.81RCA 150.67 kPO 2tO.SO VE 14.071

178.71ZAC T8.22 EYE ET4.iI LVi D.E$

DLA 0,25 RAL $2T.D? lAD DI39,S

L-I TIN[ INJ LAT INJ LONG

3810.39 -39.26 104.95

3140.?2 -34.39 100.8t

3020.10 -30.04 92.68

2638,56 -86,69 60,09

2590,42 -85.70 62015

2313,04 -26,69 41,46

2066.92 -30,04 21.80

VEL 11.532 PTH D,SO VNP 3.111 DPA -44.36 RAP 311.T2 [CO i.EStl

INJ RT ASC INJ AZMTH INJ TIME PO CST TIM INJ E LAY IMJ E LONG

tOT.44 119.39 11 26 8 8219,4 -84.38 88.34

190.40 112.46 11 54 23 2140.T -22.25 ??.tO

192.25 107.07 i2 33 23 E020.1 020.26 68.68

193.23 103,50 13 28 18 1838.6 -18.78 55.62

193,33 t02,21 14 41 3 1590,4 -18,21 37,43

193.23 103.50 16 2 25 1313.0 -18.T9 16.88

192,25 10?,0? t? 16 36 1066,8 -20,26 457,S4

DIFFERENT IAL CCRRECTION8

TOE .g296 TRA-I.1133 TC3-8.2536 DAU 1.4620

ROE ,1989 RRA ,0973 RC3-1,8879 FAU ,13928

FOE 1.8981 FRA .8373 FC3-9,3319 8SP 10965

BDE ,9496 BRA 1.1175 BC3 8,4687 FSP 1044

HID-COURSE EXECUTION AccuRACY CNBIT DETERMINATION ACCURACY

8ST 1376.0 8DR 1400.6 SG3 63R.T 8T ?9.3 8R 15.9 88 47.2

RRT ,9215 RRF ,980? RTF ,9049 CRT ,@790 cq8 *,9939 CIT -,9084

8GB 6528,1 R23 .3631 R13 ,9110 LSA 91.8 NSA 16,4 8SA t.O

801 6506,3 802 533.1 THA 11,52 ELI 80,6 EL2 7,4 ALF 9,99

LAUNCH DATE JUN 23 1971
FLIGHT TIME 244.00 ARRIVAL DATE FEB 22 1972

HELIOCENTRIC CONIC DISTANCE 542,248

RL 152,06 LAL -,00 L(X. 2?0,90 VL 32,354 GAL 2,85 AZL 87,49 HCA 162,50 SNA

RP 228,88 LAP .76 LOP 73,42 VP 21,468 GAP ,16 AZP 92.40 TAL 16.88 TAP

RC 247.796 GL 22.96C_ -24.68 ZAL 65.43 ZAP 53.43 ET8 159.47 ZAE 84.92 ETE

EARTH TO MARS

189.91 ECC .20321 INC 2.5120 Vl 29.300

17g,38 RCA 150,94 APO 228.88 V2 24,030

178,25 ZAC 77,15 ETC 274,25 LVI 10.07

PLAN[TOCENTRIC CONIC

C3 13,186 VHL 3,631 DLA 11,40 RAL 327,64 RAD 6639,6

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG

50.00 10 24 9 3267.20 -40.80 108.48

60.00 10 51 14 3195.13 -33,73 104,80

70.00 11 29 22 3082,93 -31,21 97,40

80,00 12 24 36 2909.90 -27,92 85.14

90.00 13 40 15 2665.72 -26.66 67.45

100.00 15 ? 28 2384.37 -27.92 46.31

110,00 16 28 48 2129,74 -31,21 26.32

VEL 11.544 PTH 6.59 VHP 3.662 DPA -45.24 RAP 312.65 ECC 1.2170

INJ RT ASC INJ AZMTH INJ TEND PO CST TIM INJ 2 LAT ;NJ 2 LONG

189,10 116,98 11 18 36 2267,2 -26,56 84,83

191.91 110.03 11 44 2g 2193.1 -24.31 80.22

193.60 104.64 12 20 45 2082.9 -22.25 72.44

194.46 101.04 13 13 6 1909.9 -20.66 60.08

194,72 99,74 14 24 41 1665,7 -20.0? 42,58

194,46 101,04 13 4? 12 1384,4 -20,66 21,44

193.60 104.64 17 4 18 1129.7 -22.23 1.36

DIFFERENTIAL CORRECTIONS

TDE 1.0809 TRA-t.1407 TC3-8.2267 DAU 1.4894

ROE ,2446 RRA ,0957 RC3-1,9223 FAU .13301

FDE 1,9732 FRA ,5400 FC3-8,?328 BSP 11213

BDE 1.1082 BRA 1,1447 BE3 8,4483 FSP 1013

LAUNCH DATE JUN 23 1971

NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 6479,0 6GR 1456,6 SG3 615,0 8T 90,1 6R 1g.5 66 49,5

RRT ,8236 RRF ,9827 RTF ,9021 CRT ,9093 CRS -,9983 C8T -,9224

SG8 6640.7 R23 .3744 R13 .9087 LSA 103.0 NSA 18.2 88A .9

801 6618,2 802 546,5 THA 11,6t ELI 91,8 EL2 8.0 ALF 11,25

FLIGHT TIHE 246.00 ARRIVAL DATE FEB 24 1972

HELIOCENTRIC CCtDIC DISTANCE 546.32| EARTH TO NARD

RL 152.06 LAL -.00 LOL 270,90 VL 32.567 GAL 2,76 AZL 87,23 HCA 163,53 8NA 190,14 ECC ,20579 INC 2,7716 Vl 29.500

RP 229.27 LAP .79 LOP 74.46 VP 21.442 GAP .04 AZP 92.66 TAL 16.31 TAP 179.85 RCA 151.01 APO 229.27 V2 23.990

RC 250,428 GL 25.15 GP -25,82 ZAL 66,60 ZAP 53,33 ET3 138.29 ZAE 84,16 [TE !??,75 ZAC 73.96 ETC 274.35 LVI 11,01

VEL !1.558 PTH 6.60 VHP 3.?19 OPA -46.21 RAP 313.69 ECC 1.2227

INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

191.04 114.11 11 9 58 2319.8 -28.88 6T.TO

193.64 107.18 I1 33 10 2255.2 -28.50 63.T9

195.13 101.78 12 6 18 2152.6 -24.28 ?6.00

195.83 96.1§ 12 55 37 1909.6 -22.61 85.19

196.03 96.82 14 3 4g 1750.2 -21.g7 47.84

195.83 96.15 13 29 44 1464.1 -22.61 28.56

|95,13 101.78 I$ 49 32 !199.5 -24,26 5.7R

PLANETOCENTRIC CONIC

C3 13.531 VHL 3.678 OLA 13.71 RAL 327.32 RAO 6639.8

LNCH AZNTH LNCH TIN[ L-i TIN[ INJ LAT INJ LONG

50,00 10 14 38 3519,83 -42,55 112,56

90.00 10 36 55 3255.20 -37.04 109.36

70.00 11 13 46 3152.63 -92.29 102.54

80.00 12 5 48 2989.60 -28.82 90.8g

90.00 13 19 59 2750.17 -2?,51 73.49

I00.00 14 4e 40 2444,08 -21,62 52,25

110.00 16 13 12 2199.45 -32.29 31.46

DIFFERENT IAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY

70( 1.2505 TRA-I,17?$ TCS-R.IS?4 IAU 1.5174 8GT 4585.? 3GR 1519,9 305 569.3

ROE .3026 RRA .0815 RC3"1.9538 FAU o12SS4 RRT *9239 RflF ,R843 RTF ._,|S

FOE R.0519 FRA oS305 FC3-9,1025 lip 11436 |G2 S758,9 R23 .3846 RI3 ,S06t

908 1.286T ERA 1.1608 BE3 0.5081 FIP 975 SGI 6735.5 302 SSl,4 THA 12.15

LAUNCH DATE JUN 23 1g71 FLIGHT TIN[ 248.00

ORBIT DETERMINATION ACCURACY

IT 101.R JR Z3.8 83 Sl.t

CRT .9307 CRI -,9il$ CI! -.0349

LIA IIS.3 NSA 17,9 IIA ,l

EL! 104.2 EL2 3.5 ALF 12.35

ARRIVAL DATE FEI tl tl?l

HELIOCENTRIC CONIC OIITANCE 590.385 EARTH TO MAR1

RL 152.06 LAL -.OO LOL 2?0.90 VL 32.380 GAL 2.16 AZL 86.94 HCA ll4.SE 3NA lSO.3? [¢C .20638 INC 3.0438 Vl 28.300

RP 229.63 LAP .82 LOP 75.48 VP 21.416 SAP -.08 AZP 92.95 TAL 11.75 TAP 180.31RCA 131.08 APO 229.63 VE 23.940

RC 253.053 6L 27.53 GP -27.09 ZAL 67.81ZAP 33.34 ETS 157.04 ZAE 83.46 ETE 177.23 ZAC 74.69 ETC 214.49 LVi 12.05

PLANET_ENTRIC CONIC

C3 13.9T8 VNL 3. T34 DLA 1S.20 RAL 32?.29 RAD D1_0,0 VEL 11.377 PTH 6.62 VHP 3.7S4 DPA -4T.29 RAP 314.84 [CC 1.2500

LNCH AZNTH LNCH TINE L-I TIN( INJ LAT INJ LONG [NJ RT ASC INJ AZNTH INJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

50.00 10 3 41 33?6,06 -43,SS 117,36 193,31 !10,68 10 39 59 2376,1 -31.36 91,05

60.00 10 24 46 3321.94 -38.25 114.61 lgS.62 103.80 11 20 ? Z321.g -2R.81 9?.93

?0.00 10 $5 45 3230.69 -33.23 108.44 196.83 98.41 11 4g 36 2230.? -26.42 91.60

80,00 11 43 54 30?9,83 -29,31 9?,30 197,33 94,74 12 35 14 2079.6 -24.59 71.18

9D.O0 12 $6 14 2840.34 -28.09 80.46 197.45 93.38 13 43 40 1846.4 -23.88 54.24

10D,DQ 14 26 48 2354.31 -29.51 58.8? 197.33 94.74 13 9 20 1334.3 -24.59 32.53

110,00 15 55 12 2277.51 -33,23 37,36 196,83 98,41 16 33 g 1277.5 -26.42 10.76

DIFFERENTIAL CORRECTIONS HID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION ACCURACY

TDE 1.4410 TRA-I.2208 YC3-8.0332 BAU 1.3437 9GT 668g.5 8DR IS8g.3 SG3 561.2 8T !14.6 8R 28.5 88 53.8

RDE .3?03 RRA ,0059 RC3-1,9770 FAU ,11960 RRT ,9278 RRF ,9655 RTF .8g64 CRT .9460 CRS -,9g96 CDT -.9445

FDE 2.1308 FRA ,5172 FC3-?,4211B8P 11668 8GD 6875,? R23 ,3g54 R13 ,g040 LSA 128,5 NSA 1T.8 81A .?

BD£ 1,4878 BRA 1,2238 BC3 8,2729 F6P 935 6G1 6831,3 602 578,? THA 12,$2 ELI 117,? EL2 g.o ALF 13,34
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LIQNTN DITE JUq 13 1971

HELIOCENTRIC CONIC

RL 132.O6 LAL -,04_

RP 230.04 LAP .14

Re 235.171GL 30.11

PLA_ETOCENTnIC CON|C

C3 la.$51V_L 3.613

LNCH AZ_TH LNCH TIME

50.00 9 5a 54

60.00 10 6 !g

TO.C0 10 34 39

80,00 11 17 4q

90.00 12 27 3R

100.00 14 0 30

LOt. 2TO.R0 VL

LOP 73.$1 VP 21,3g0 GAP -.20 AZP 93.29 TAL IS.IR TAn 160.T7 PC4 111._5 ADO 230.q4 v2 Z3,DP4

GP -28.49 ZAL 69.n7 ZAF $3.4& ITS 153.72 ZAE _2.81 EYE |,l.A? ZAC •3,28 ETC PY4.Gi LVl 13.21

DLA 18.89 Rib 328,R3 RAG 8_0,3 VEL 11,802 _7H &.64 vHo 3,131 Qm4 -AS.A• e4o 316.t4 FC¢ I.?3QI

L-I TIME INJ LAT )NJ L(_G INJ RT A_C YNJ AZNTH |NJ TIME _0 C3T TIN ]qJ + LAT ;MJ 2 I.C,1_1¢

3442.84 -15.27 12_.2_ 1g5.9_ 18_.5_ 1_ 44 21 _442.R -3_.99 , 94,68

3393.8S -39.28 :ED._g lg?.R8 99,79 l; 4 _8 239_.S "3'.2_ 9_,eg

3319.13 -33.90 115.25 lgR.72 _A.43 l! 29 _R 23_9,1 -26.5R 8_,9A

3183.87 -29,85 I_5,21 198.94 gO.T_ _2 10 32 I183.3 -2S.33 •a.p8

2g58.43 -28.27 98.25 198.94 89,2g 13 18 56 19_R.4 -2_.7_ 81.13

283e.34 -28.85 96.58 188.9d 90.70 14 d4 58 1658.3 -26.$3 3_.6S

rJ.|;MT Tile 210.nO APRIVAL D_TE rri El JJ_l

DI3TARCE 334.443 EAqT_ TO HA98

32.333 GAL 2.59 AZL 8_.60 HCA 165.94 INk 180.$g E(¢ °20803 INC 1.3932 Vt tq.$o0

llO,Oq 15 34 5 234_,95 "33*9Q

DIFFERENT IAL CORRECTION8

TOE 1.6538 TRA-1.2764 TC3-?._349 BAU 1.5783

ROE .4481 PRA .0759 RC3-1.gg31FAU ,11271

FpE 2.2076 FRA .#903 FC3-8.7058 BSP 12884

80[ 1.7136 BR4 /.2807 BC3 8.1038 FSP 88_

LAUNCH DATE JUN 23 lg71

HELiOCENTRi_ CCNIC

4_.1Y 19R.72 94.43 te 13 31 I_FG.Q -28._8 t8.?S

NID-COUR_E EXECUTION ACCURACY O_NXT DETERMINATION ACCUEACY

$GT 8797.1 SGR 1667._ _83 J31,O ST 1_8.2 SR 33.a 88 3_.3

R_T .9300 RRF .8862 _TF ._g_2 CRT ,9573 CR8 -,9_90 C_T -.95_Q

$GO 6998.7 223 .&_4 213 .9014 LRA 142._ _SA _.4 8RA ._

SGI 6973.2 SG2 597.3 _qA _,95 _L_ 132.2 £1.2 9,5 #LF 1_.23

fLIGHT TIME 252.00 ARRIVAL DA_E mAR t 197t

DISTANCE 558.501 EART_ TO _R$
RL 132.06 LAL -.00

RP 230.4_ LAP .87

RC 2_6.281 GL 33.02

_LANETOCENTRIC CC_IIC

C3 15.299 VHL 3.911

LNCH IZHTH LNCH TIME

50.00 9 36 3

60.00 9 46 58

70.00 10 9 21

OO,O0 10 45 36

90,00 11 51 39

IOO.OG t3 28 27

110.00 t5 8 _8

LOL 2?0,90 VL 32,408 GAL 2.50 AZL 8_,22 HCA 1ER,KO SNA 190.82 ECC ,20759 INC 3.77_I VS 8q.300

LOP 77.33 VP 21.365 GAP -.32 AZ¢ 93.8? TAL la.83 T_P IRI.23 RCA 151.21 kmO 230.43 V2 23._s8

GP -30.04 ZAL 70,38 ZkP 53.73 ITS 154.33 Z_J[ 82.24 ETE 176.08 ZAC 71.66 [TC 2?4.82 Lvl la.51

OLA 21.79 RAL 326.41 RAD 6640. ? VEL 11,634 PTH _.67 VH n 3,8_d DmA -49.72 RAP 317,_1 ECC |,2St_

L-! TIRE ZNJ LAT INJ LOnG INJ RT A$C [NJ AZMTH INJ TIME PO C$T TIH IMJ 2 LAT _NJ 2 LO_NG

3515.37 -46.47 129.53 199.14 _01.F2 10 3_ 41 2515.4 -36.7_ 99.67

3481.08 "40.04 1_7,74 200.44 _.06 lO 48 59 2481.1 -33,F7 _,81

3420.99 -34.15 123.19 200.75 89.75 11 6 22 E421.0 -3_.69 9_.01

3307.37 "2g.60 114.38 200.54 85.89 11 40 43 2307.4 "_.29 P?._3

3094,11 -27.76 98.53 200.36 84.37 12 43 13 2_q4.! -27.31 7_.53

2781.84 -29.F0 75.74 200.54 8_.89 14 14 39 17_1.8 -28.29 d_.39

2467.81 -3a.15 5_.11 200.75 89.75 _5 _9 5_ 1467.8 _3n.69 P3.9_
DIFFERENTIAL C(3_RECTION8

TOE !.8982 T24-1,3_52 TC3-?.6017 BAU 1.607_

RDE .5404 RRA .062_ RC3-1,9971FAU .10318

FOE 2.26_4 FPA .432| FC3-5.9518 BSP 12117

9DE 1.9717 SPA |.348• BC3 7.8595 FSP 834

mID-COURSE EXECUTION kCCURACY O_BIT [_'.TERmINATIC_I ACCUPACY

SGT 689,.9 $G_ 1764.2 SO3 497.9 _T 142._ 8R 3q.7 SA _8.7

R_T .9322 R_F .8884 PTF ,8898 C _" .9¢_8 CR$ -.999_ c_T -._520

$GB 7117,5 R_3 .4151 R13 .8988 LSA 157.7 mSA :_.4 S_A .5

SGi 7090.E S_2 817.7 THA 13.44 _LI 147.R ELI _,9 ALP tS.l_

LAUNCH DATE JUN 23 1971 PLIGHT TIHE 254,00 ARRIVAL DATE MAR 3 t_7_

NELIOCENTRIC CONIC

RL |52,09 LIL -.00

RP 230.80 LAP ,90

RC 260.883 GL 36.15

PLINETOCEN7RIC CONIC

C3 16,279 VNL 4.035

LNCH AZMTH LNCH TIME

50.00 9 18 28

60.00 9 25 46

70.00 9 38 6

80.00 10 3 17

90.00 II 2 2

100.00 12 46 9

110.00 14 37 32

DISTANCE 562.549 EA_T_ TO M4RS

L(X. 270.90 VL 32.418 9AL 2.41 AZL PS.Tg HC4 1_7.62 SJ4A 191.03 [CO .20_21 INC 4.2144 Vl 2_.300

LOP 78.55 VP 21.339 GAP -.44 AZP 94.12 TAL 14.07 T4P 181.68 PCA 151.27 APO 230.83 V2 23.829

GP -31.77 ZAL 71.74 tap 54.16 ET$ 152.87 ZAE 21.74 ETE 175.45 _AC 69._9 ETC 27_.02 LVI 15,_7

DL4 24.92 RkL 323.88 RiD 6641.1VEL 1!.676 PTH 6.71VHm 4.047 DP4 -51.23 RAP 319.30 ECC I.EA?_

L-I TINE INJ LAT INJ LONG INJ RT kSC INJ AZNTH INJ TIDE mO CST TIN INJ 2 LAT INJ _ LO_$

3597.15 -47.31 137.25 20_.78 95.7_ :0 t8 25 2597.2 -39.6t 105,92

3577.69 -40.30 135.94 203.23 89.51 10 25 2& 2577.7 -38,0e 105.97

3541.33 -33.72 132.55 202.78 _4.23 I0 37 • 2541.3 -3_,5_ 103.07

3462.31 -28.31 123.70 201.91 80.08 11 O 59 2432.3 -29,5_ 31.36

3272.58 -23.92 111.25 201.39 78.27 _1 5_ 34 2272.6 -28.23 6_,de

2936.79 "28.31 07.07 20_.9_ 80.08 13 35 S 1936._ -29.59 59._1

2522.14 -33.72 _1.47 ?02.72 24,23 _5 ?0 41 1S_R,I -32.58 3_._q

DIFFERENT IAL CCI_eECTIO_d|

TD¢ 2,1703 TPA-1.4333 TC3"7.2610 8AU 1.6428

RDE .A_D_ P_A .0421 RC3-1.9874 FAU .0_719

FDE 2.3110 F_A .4138 rc3-5.1688 83P 12320

BDE 2.2638 IRA 1.4340 BC3 7.$473 FSP 7?5

L4_CN DATE JUN 23 1971

HELIOCENTRIC CONIC

RL 132.0_ LAL -.00

RP 231.18 LiP .93

RC 293.47_ GL 39.58

PLANET_C£NTRIC CONIC

C3 17.580 VNL 4,193

LNCN AZNTH LNCH TIME

90.00 8 37 16

90.00 8 57 1_

70.00 8 57 15

90.00 8 57 12

89.56 8 33 39

tOO.DO 11 40 4

110,00 13 _6 41

NID-COtJRSE _xrCUTIOq ICCU_ICY cqOIT DETERMINATION )CCUI*C v

8GT ?OO4,O S_R IAS2.2 _G_ 481.0 _f I_.O _q 48,3 _1 _7.$

RqT ,_34_ RRF ,gB_ O qY_ ._8 CRT ._2 C_R 0._|2 C6I -._6_6

3G_ 7244,0 223 .4_d RE3 ,_952 LIA I73.5 M84 _7.3 IS& ,4

3G1 721_.5 $G2 839.7 TH4 13.99 ELI 1_4,3 EL2 10.4 4J.F 15.9,

PLIGHT TIM_ 256.0_ ARRIVAL DATE N_R A 1972

DISTANCE 586.391 EARTH T_ N4R8

LOt. 2TO.SO VL 32.431 gAL 2.32 AZL 85.27 HCA 188.83 8HA 191._8 ECC .2088_ INC 4.7208 Vt 29.30D

LOP 79.5? VP 21.314 G_P ".SRAZ p 94._4 T_L 13.q! TA n |P2.14 _CA 151.33 _nO 231.22 v_ 23,?_9

GP -33.?| ZAL 73.16 ZAP 54.?8 IT3 15_.3_ ZA_ _;.3_ _TE |7_.79 ZIE 6"_90 ETC 2?$.2| LV| _7.61

DLA 2e.2e RAL 324.70 RAO 6641.7 VEL 11.731PTH 6.78 VHO 4.171GPk *52.84 RAP 321,28

L-| TImE |NJ LAT |NJ LONG ]_J RT ARC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT

3390.23 -47.38 146.22 2_E.84 88.F3 9 5q 46 2690.2 -32.43

30e0,25 -39.R0 145.48 206.0_ 83.07 _ F8 48 2_90,2 -36.27

3680,2_ -32.12 143.86 204.4? ?7,73 9 52 _5 2F90.3 -_3.92

33g0.42 -24.60 141.80 202.20 72.32 9 SO 43 _K_0.4 -2q. S2

3701.g: -17,30 138.59 199,34 6?.2? g $5 2_ 2701.9 -25.|4

3134,89 -24.60 102.97 202.2_ 72.52 12 32 49 2164.9 -2g.52

2757.1t "32,12 72.78 20_.47 77.73 14 42 1R 17_7.1 "33,92

OIFFERENT |AL COqRECTI_

TDE 2,4857 TRA-I,5410 TC3-8,8788 B3U 1,6801

RDE o7824 RRA ,0146 RC3-1.g567 FAU ,08833

rD_ 2.3405 FRA .3670 FC3-4.3583 B$P 12536

BOE 2.$071 DRA 1.5411 BC3 7.1485 FSP 7_3

MID'COURSE EXECUTION ACCURACY

8_T 7106.2 SGR 1861.8 $G3 422.t

RRT .8367 RRr ,9248 RTF .8?97

$08 73?2.0 R_3 .43q2 RE3 ._03

_ 7_41.9 $92 _4.9 THA _4.R2

[CC 1.2893

IMJ 2 LON&

tt?.$5

114.42

!1_.27

11_._3

78._3

44.t9

(_l_IT DETERNINATIOq 4CCUEAC v

ST 173.8 82 _3.8 35 37,7

CRT .97_1 CRS -._RRB CST -.9859

LEA _Rq,! _AA _7.Q 884 .4

ELI 1_,_ EL2 I0.g kL r t_.Aq



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE dUN 23 1971

HELIOCEMYRIC CONIC

RL 152.08 LAL -.00

RP 231,56 LAP .Sl

RC 266.061GL 43.33

PLAMETOC2NTR|E CON|C

C3 19.335 VHL 4,397

LNCH AZMTH LI_H TIME

50.00 9 31 1?

60.00 8 20 49

70.00 ? 55 54

?4.59 6 51 45

?4.59 6 51 45

?4.59 6 51 45

110.00 12 55 20

FLIGMT TIM( 259.00 ARRIVAL DATE MAR 7 1572

DISTANCE STO.G2i EARYH TO NAR8

2,23 AZL 84,9G HCA 169.13 IRA |Gl.SO ECC .20949 INC 5.3400 V! 20.300

V2 23,746

L¥1 19.43

LOG. 210,90 VL 32.444 GAL

LOP no.so vP 2|.|90 GAP -.69 AZP 95.25 TAL |2.96 TAP |82.59 RCA 551,39 APO 231.62

GP -35.89 ZAL 74,G4 ZAP 5§.63 2T8 149.81 ZAE 81,08 ETE |74.11 ZAC 93,$8 ETC 273.52

DLA 31,90 RAL 323.40 RAD 61142.5 VEL 11,60S PTH 4.83 VHP 4.322 DPA "54.R| RAP 323.64 ECC lollll

L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO {IT TIN INJ 2 LAT IMJ 2 LONG

3?97.42 -41.91 IS@.49 211.03 80.95 9 34 34 279?.4 -45.02 121.56

$025.36 -38.10 156.55 206.5? 75.74 9 24 34 2825.4 -39.99 125.53

3899.05 -26.12 158.75 204.88 69.76 g O 53 2899.1 -33.76 131.53

4098.26 -18.?0 169.62 200.47 63.68 8 0 3 3098.3 -27.91 145.49

4098.28 -18,?0 169.62 200.4? 63.63 8 0 3 3099.3 -27.91 145.49

4098.26 -18.?0 169.62 200.4? 65,65 8 O 3 3095.3 -27.9| 145.49

2945.87 -29.12 97.69 204.88 69.76 13 44 26 1945.9 -33.76 60.49

DIFFERENTIAL CORRECTION6

TOE 2.6470 TRA-1.6?g8 TC3-6.3830 BAU 1.7219

ROE .9524 RRA -.0276 RC3-1.g052 FAU .07890

FOE 2.3372 FRA .3061 FC3-3.5326 BSP 12731

BDE 3.0021BRA 1.6800 BC3 6.6613 FSP 638

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 7205.5 6GR 2085.5 SG3 378.1 ST 189.7 6R 62.1 86 57.0

RRT .9395 RRF .9824 RTF .8730 CRT .9810 CRS -.9984 CST -.9684

SGB 7501.2 R23 .4513 R13 .9847 LSA 206.8 MSA 17.1 6SA .3

SG1 7469.5 SG2 68g.0 THA 15.35 ELI 199.2 EL2 11.5 ALF 17.67

LAUNCH DATE JUN 23 1971 FLIGHT TINE 260.00 ARRIVAL DATE NAR 9 1972

HELIOCENTRIC CCNIC DISTANCE 574.653 EARTH TO MARS

RL 152.06 LAL -.00 LOL 270.90 VL 32.456 GAL 2.15 AZL 83.92 HCA 170.63 8MA 191.73 ECC .21015 INC 6.0786 Vl 29.300

RP 231.94 LAP .g9 LOP 81.59 VP 21.265 GAP -.81 AZP 96.00 TAL 12.41 TAP 183.04 RCA 151.44 APO 232.02 V2 23.710

RC 268.636 GL 47.42 ;P -38.32 ZAL 76.17 ZAP 56.74 ET5 148.27 ZAE 80.96 ETE 173.43 ZAC 63.18 ETC 275.85 LVl 21.52

PLANETOCENTRIC CONIC

C3 21.753 VNL 4.664 DLA 35.76 RAL 321.68 RAD 6645.6 VEL 11.906 PTH 6.91 VHP 4.513 DPA -56.56 RAP 326.49 ECC 1.3580

LNCH AZNTN LNCH TINE L-! TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIM( PO CST TIM |NJ 2 LAT |NJ 2 LONG

50.00 ? 58 29 3923.09 -44.93 167.94 214.79 72.33 9 3 52 2923.1 -46,96 133.04

60.00 ? 30 23 3998.27 -34.37 169.67 209.79 67.51 8 37 1 2998.3 -40.17 140.19

67.13 5 59 3 4266.59 -19,51 183.34 201.69 59.59 7 10 10 3266.9 -30.56 159.56

67.13 S 59 3 4266.69 -19.81 183.34 201.65 59.59 ? IO 10 3266.9 -30.56 159.56

67.13 5 59 3 4266.5g -19.81 183.34 201.6g 59.59 7 10 10 3266.9 -30.56 159.56

67.13 5 59 3 4266.89 -19.91 183.34 201,69 59.59 ? 10 |0 3266.9 -30.56 159.56

67.13 5 59 3 4266.89 -19.81 183.34 201.65 59,59 7 10 10 3266.9 -30.56 159.56

DIFFERENTIAL CORRECTIONS

TDE 3.2?06 TRA-I.6492 TC3"5.7944 BAU 1.7667

ROE 1.1638 RRA -.0859 RC3-1.8246 FAU .06843

FDE 2.2982 FRA .2459 FC3-2.7234 BSP 12993

DOE 3.4715 BRA 1.6512 BE3 6.0748 FSP 559

LAUNCH DATE JUN 23 1971

MELI(XENTRIC CONIC

RL 152.06 LAL -.00

RP 232.31 LAP 1.01

RC 271.200 _L 51.89

PLANETOCENTRIC CONIC

C3 25.177 VHL 3.018

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

9GT 7293.5 $Gq 2226.6 SG3 329.? 8T 205.4 SR 71.6 Sl SS.l

RRT .9426 RRF .9782 RTF .9634 CRT .9641 CR6 -.9977 CIT -.9699

6GB 7825.8 R23 ,4683 R13 .8769 LSA 223.7 MSA 17.0 SSA .3

$G1 7592.3 SG2 714,2 THA 16.20 ELI 217.2 EL2 12.0 ALF 16.96

FLIGHT T|NE 262.00 ARRIVAL DATE MAR 11 1972

LOL 270.90 VL 32.469 GAL

LOP 82.60 VP 21.241 GAP

GP -4|.06 ZAL 77.74 ZAP

DISTANCE 578.974 EARTH TO MARS

2.06 AZL 83.01 HCA 171.63 SMA 191.96 ECC .21082 INC 6.9603 Vl 29.300

-.93 AZP 96,91 TAL 11.86 TAP 183.49 RCA 151.49 4PO 232.43 VE 23.S?1

58.18 ET5 146.80 ZAE 81.03 ETE 172.78 ZAC 60.38 ETC 276.26 LVI 23.83

LNCH AZNTH LNCH TIME L-i TIRE INJ LAT

50.00 ? 15 9 4075.13 "41.00

60.00 3 54 6 4293.94 -24.92

60.54 5 17 10 4396.|1 -20.44

30.34 5 17 10 4398.tl -20.44

50.64 3 17 10 4398.1! -20.44

50.54 3 17 10 4598.11 "20.44

60.64 S 17 10 4398.11 -20.44

DIFFERENTIAL CORRECTION$

YDE 3.7395 TRA-2.0875 TC3"5o1356 |AU |.8507

ROE 1.4239 RRA -,1954 RC3-I,T324 FAU ,OS?5|

FOE |.IITR FRA .liSa FC3-1.5179 lip |3005

6DE 4.0019 IRA !.095G BE3 3.4588 FIP 434

DLA 39.67 RAL 319.40 RAD 6645.1 VEL |2.048 PTH 7.03 VHP 4,758 DPA -58.67 RAP 330.03 ECC 1.4143

INJ LONG |NJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LONG

160.42 217.04 63.37 8 23 4 3075.1 -47.53 147.65

188.96 206,13 57.24 7 5 40 3293.9 -36.11 184.12

194.52 202.92 54.99 6 30 25 3598.1 -32.93 171.42

|94.52 202.92 54.99 5 30 21 3398.1 -32.53 171.42

194.52 202.92 54.99 I 30 28 3398.1 -32.93 171.42

194.52 202.92 54.99 6 30 26 3398.1 -32.93 171.42

|94.52 202.92 54,99 6 50 28 3398.1 -32.93 171.4|

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

5GT 7352.2 5GR 2357.3 803 277,0 IT 218.T IR 81.6 28 51.4

RRT .9475 RRF' .9714 RTF ,_v25 CRT .9295 CRI ".llll Cll -.l?Ol

563 TTT|.3 R23 °45|3 R|3 ,567| L$A 255.4 NIA 19.5 lea o2

501 ??36.5 502 731.8 THA 17.|4 EL! 233,0 EL2 12.S ALF 20.25

LAUNCH DATE JUN 23 1971 FLIGHT TIME 294.00 ARRIVAL DATE NAR I3 117|

NELIOCEMTRI¢ CONIC DISTANCE 552,lll EARTH TO MARl

RL 152.09 LAL ",00 LOL 270.90 VL 32.459 GAL 1.97 AZL ll.li HCA 172,62 9MA 192.19 ECC .21149 INC 1.1376 V! 29.300

RP 236.16 LAP 1.04 LOP 63.G0 VP 21.217 GAP -1.06 kZP 98.0? TAL II.52 TAP 183.94 RCA 151.54 APO 252,63 V2 23.633

RC 273.754 GL 56.75 GP -44.11 ZAL ?9.34 ZAP 59.99 ET5 145.48 ZAE 01.34 ET[ 172.25 ZAC 57.24 ETC 276.80 LVI 26.41

PLANETO¢ENTRIC CONIC

C3 30.193 VML 5.495 DLA 44.18 RAL 319,39 RAD 6647.1 VEL 12.253 PTH T,20 VHP $.053 DPA -60.91 RAP 334.$3 ECC 1.4969

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH INJ TIN2 PO CST TIN INJ 2 LAT INJ 2 LONG

30.00 6 11 37 4274,35 -33,95 194,22 2|5.?5 54.41 7 22 52 3274,4 -45.25 166,26

54.$2 4 36 10 4514.23 -20.33 204.59 203,94 49.89 5 54 24 3514.2 "34,?1 162,67

14.52 4 35 10 4514,23 -20.35 204.59 203,94 49.59 5 §4 24 3514.2 -34.78 152,67

54.$2 4 35 10 4|14.23 -20.35 204.55 203.54 49,59 5 54 24 3514.2 -34.75 182.67

54.52 4 39 10 4514.23 -20,35 204.59 203.94 49,85 5 54 24 3514,2 -34.71 112.67

54.52 4 39 10 4514.23 -20,35 204.59 203.94 49.99 5 54 24 3514.2 "34.76 152_67

54.52 4 39 10 4314.23 -20.35 204.59 203.94 45.85 5 54 24 3514.2 -34.?8 162.67

DIFFERENTIAL CORRECTIONS MID'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE 4.2599 TRA-2.3?28 TC3-4,4172 |AU 1.8945 6GT ?454.5 5DR 2593.2 $63 220,2 6T 230.2 6R 93.6 $1 4S,S

RDE 1.7897 RRA -.309? RC3-1.$865 FAU .04472 RRT .9510 RRF .9564 RTF .825? CRT .gBll CR5 -.5931 CGT -.9681

FDE 2.0264 FRA .1275 FC3"1.2824 BlP 13345 9GB ?852.? R23 .5268 R13 .8431 L8A 252.2 NIA 17.0 81A .2

DOE 4.63?9 DRA 2.3929 6C3 4.6935 FSP 370 861 7856.0 SG2 760.9 THA 18,49 ELI 248,1 EL2 13.4 ALP 21.95

2132



, JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

, LAUNCH OATE JUN 23 I9?l FLIGHT T:N( Z6S,O0 ARRIVAL DATE EAR 15 tg?2

H[LIOCEHTRIC CONIC OISTANC[ SBG,l?9 EARTH TO NARS

Rt 151.01 LAL -,00 LOL 270.10 VL 32,494 GAL 1.88 AZL 80,3G HCA 173.61 SNA 192,4! [CC .2|218 INC 9.6349 ¥1 29.300

MP 253.0G LAP I.OY LOP 84.80 VP 21.194 GAP "1.18 4ZP g9.58 TAL 10.?8 TAR 184,39 RCk 151.59 APO 233,24 V| 23.594

IC Z?G,295 GL S2.04 GP "4?,50 ZAL 20.95 Z4P 62,23 (T$ |44°50 ZA( 81._6 (T[ 1TI,95 ZAC 53.74 [TC 2?7.53 LVi 2g.22
PLANETO¢[NTRIC CON|C

C3 3T.87S ¥HL G.154 OLA 48,64 RAL 312.24 RAG 664g.9 VEL|2.580 PTH 7.43 VHP S.5Zt DPA -63.18 RAP 340.3? ECC 1.6233
LNCN AZNTH LNCH TIN( L'| TIN[ INJ LAT

41,62 4 | 24 4625.S2 "19.24

48.12 4 I 24 4625.62 -1t.24

41.12 4 | 24 4GZ$.G2 "|9,24

48.62 4 | 24 4625.GZ "19.24

40.G2 4 I 24 4625.62 -19.24

48.Q2 4 t 24 4625.12 "|9.24

4O.i2 4 | 24 4QES.EE "19,24

D|FWEflENT |AL ¢¢I_R[CT|Ok$

TOE 4,SOS3 TR4"E,?S$9 TC3"3,GS|E BAU 1.9849

NO[ E*E?O4 ERA ".9198 RC3"1,42S9 FAU *03088

F'D£ |.?S33 F'ItA ,0984 FC3 *.'/'1_3 ESP 13551

IKNC E.40|8 INIA 8,0143 EC_ 3.9198 FEP E$4

INJ LONG |NJ RT ASC |NJ 4ZNTH INJ T|N( oO CST TZN |NJ 2 LAT |Na 2 LONG

214.02 204,37 44.4| S 10 30 3625,6 -35.70 193.91

_|4,G2 204,3? 44,4| 5 18 30 3825,G -35.70 193.91

2t4,D2 204,37 44.41 5 18 30 3625.6 -3S.?O 193.91

ES4,OZ 204.3? 44,41 S 18 30 3625.6 -35,70 193.11

2|4,Q2 204,37 44.41 5 18 30 3625.6 -35.70 193,9t

_14.02 204.37 44,41 $ 18 30 3625,6 -AS,TO 193.91

tt4.0Z _04.37 44.4| 5 18 30 3SES,G -3S.?0 193.81

N|O-COURS[ EXECUTION ACCURACY OqO|T DETERMINATION ACCURACY

SGT 74gg.3 SGR E843.2 $G3 160.3 ST 235.8 9R 106.3 95 39.0

RRT .g584 RRF .EE4? RTF .7784 CRT ,g822 CRI -,9917 CSY ".992!

aGO EOEO,| RE3 ,5881 N13 .8000 LIA ESl.O NSA |?*E 894 .2

EGS ?tOE,| 8GIB ??009 THA tO,t3 El.t 258,3 I_E |4.t ALP E4.tl

_t33



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)'

LAUNCN DATE JH |4 ll?l

NEL|OCENTRIC C_tlC

RL ]52,01 LAL .00

RF 201,?| LAP -1,T4

RC IS.SIT r,d. -10.07

PLAN[TOCENTR1C CONIC

C3 39.119 VHL 8.298

LHCH AZNTH LNCH T1H[

50.00 12 14 3

60,00 13 29 2?

70,00 15 7 IT

80.DQ 17 8 25

90.00 19 1 2T

100.00 19 51 16

110,00 20 I 43

FLIGHT Till( II,00 klRIVAL OATE lIP 14 1171

OiITAHCE 20l,ttT EARTM TO MAll

LOL tYl,ll VL 33.TOl GAL 8.17 AZL II,ll HCA IT.|4 IMA I|T.tt tEE ,3|014 IM( I.liOI V| ll, lll

LOP 338.18 VP _l,iP? GAP 21,11AZP 90.73 TAL 33,59 TAR 100,1) RCA 145,?5 APO £81,17 V2 _8,49)

GP "],l? ZAL 61.79 ZAP 166.31 ETI 196.35 ZA[ IIG,_2 ET[ 3§9.44 ZAC 9S,Oi [TC E79,25 LVI -11,14

DLA -_8,15 HAL 311._S RAD 8150.S YEL IZ.SSt PTH ?,41 VHP t.|lI DPA -18._7 RAP 330.14 ECC iollll

L-! TIME INJ LAT IHJ LONQ |Ha RT ASC INJ AZNTH INJ TIME PO Clt TIM IMJ 2 LAT INJ Z LONG

8734,|7 -ll.8a 7?,TI 184.79 134,19 12 56 57 1754.2 -!.73 11.31

2633,99 -13.3_ 69.66 190.75 128,40 14 IE 1 1513.6 2.t1 47.5l

2265.95 -6.56 47.32 195.73 123.59 15 45 3 1261.0 7.40 27.71

1811,80 -.24 22,45 199.63 119.86 17 39 51 688.8 11.92 1.?0

1522,24 3.05 35?,46 201.46 118.13 19 26 49 522,2 14,31 331.01

1361.27 -,24 343,82 199.63 119.86 20 13 56 361.3 11.12 323.07

1312,?? -6.58 336.24 195.73 123.59 20 26 36 312.8 ?,40 316.70

DIFFERENTIAL CCRRECTICN8

TOE -.1520 TRA ".5?|0 TC3 .20Q8 IAU .lOiS

RD[ -.6043 RRA ,1618 RC3 ,0109 FAU .04656

FOE -,1842 FRA -,Oll? FC3-1,0162 ElF S53

80[ ,6231 8RA ,5935 BC3 ,2010 P$P 133

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CCNIC

HID-COUR6[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 146.8 $GR 574,| 103 I||,T IT 11.1 8R 27.1 II 8.4

RRT -,0439 RRF ,0873 RTF -,5148 CRT ,5464 CR$ -,9591 CIT -,8785

lOB 866.3 R23 -.0253 213 .3223 LSA 29.0 MSA 9,1 81A 1.4

68! 831,0 682 5?I,I THA 170.15 ELI 28.3 £LZ 9.1 ALF 78,07

FLIGHT TIME 84.00 ARRIVAL DATE SEP 16 1971

DISTANCE 212.676 EARTH TO MARS

RL 152,01 LAL ,OO

RP 206,73 LAP -1,75

RC 67.8?7 GL -1D,O8

PLANET_ENTRIC CONIC

C3 37.870 VHL 6.154

LNCH AZHTH LNCH TIH(

50.00 12 12 35

60.00 13 28 25

70,00 15 6 56

8D.O0 17 9 25

90.00 19 4 3

100.00 19 52 17

110.00 20 6 22

LOL 271.86 VL 33.559 GAL 8.08 AZL 91.88 HCA 68.4] 6MA 214.29 ECC .32007

LOP 340.26 VP 25.780 GAP 18.56 AZP 90.68 TAL 34.15 TAP 102.56 RCA 145.71

GP "3,96 ZAL 41,23 ZAP 165.]Q ITS 195,29 ZA( 166.33 ETE 358.46 ZAC 94,96

INC 1.8583 Vl 29.291

APO 282,86 V2 26.489

ETC 2?9.23 LVi -16.16

DLA -26.84 RAL 317.65 RAD 6649.9 VEL 12.560 PTH ?.43 VHP 8.300 DPA -18.34 RAP 330.20 ECC 1.1232

L-I TIME _NJ LAT 5NJ LONG INJ RT ASC 5NJ AZNTH 5NJ TIN_ leo CST TIN [NJ 2 LAT INJ 2 LONG

2738,23 -19,07 7?,02 183,61 134,46 12 58 14 1738,2 -,93 60.72

2331,53 -|2.59 64.80 189,55 128,61 14 10 41 1536,6 3,42 41.74

2246,86 -5,84 46,31 ]94.53 ]23,7] ]3 44 23 1246,9 8.11 26,77

1863,44 .55 21.17 198.51 119.85 17 40 29 863.4 12.65 .31

1493,79 3.96 355,86 200,40 118,02 19 28 57 493,8 15.11 334.38

1337,92 ,55 342,54 198.5] 119.85 20 14 35 337.9 12.65 521,72

1293,68 -5,84 335,23 194.55 123,71 20 27 56 2g3.7 8,11 315.18

DIFFERENTIAL CCRRECTION9

TDE -.1466 TRA -.5659 TC3 .2151 8AU .1090

ROE -.5998 RRA .1575 RC3 ,0082 FAU ,04904

FOE -.1989 FRA -,0771 FC3-1,1211 86P 568

80( .6179 8RA ,5155 6C3 ,2153 FIP 146

HID-COURSE EXECUTION AcCuRACY ORBIT DETERHINATION ACCURACY

8GT 659.5 SGR 582.2 SO3 120.5 ST 11.2 SR 28.0 11 8.9

RRT -,0463 RRF ,0g39 RTF -,3183 CRT ,5395 CRI -,9532 CIT -,1139

SOB 879.8 223 -,0290 R]3 ,3267 LSA 29.5 M8A 9.2 lSA 1.5

61| 662,0 $12 579,5 THA 119.84 ELI 26,7 EL2 9,2 ALF 7_.4?

LAUNCH DATE JUN 24 1971 FLIGHT TIME 88.00 ARRIVAL DATE SET !1 1171

H[LIOCENTRZC CONJC DISTANCE 216,237 EARTH TO MAll

RL 152,01 LAL ,00 LOt. 271,86 VL 33,421GAL 8.01AZL 91,85 HCA 69.68 8HA 211,]4 £CC ,3|015 INC 1.8266 vl 21,290

RP 206.7? LAP -1.71 LOP 341.53 VP 23,596 GAP 18.03 AZP 90.65 TAL 34.71 TAP 104.39 RCA 145.66 APO 276.63 v2 26.485

RC 89.140 GL -10.09 GP -4.06 ZAL 40.68 ZAP 163.86 ITS |94.40 ZAE 166.50 ETE $57.42 ZAC 94.87 (TC 2?9.25 LV[ -11.07

PLANETOCENTRIC CONIC

C3 56.249 VHL 6.021DLA -27.0] RAL lIT.D5 RAD 6149.3 VEL |2.496 PTH T.38 VHP 8.002 DPA -]8.45 RAP 350.25 [CC 1.5861

LNCH AZHTH LNCH TIME L-I TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZHTH lHJ TIME PO C$T TIM INJ 2 LAT INJ 2 LONG

50.00 12 11 6 2725.2? -18.55 76.32 182.47 154.70 12 56 30 1723,3 -.18 10.09

60.00 15 27 19 2520,57 -|1.9] 64.00 188.4] 128.79 14 9 !1 1520.6 4.15 45.97

?O.OO 15 1 29 2228.95 -5.t6 45,57 195.42 123.81 15 43 38 1229.0 6.78 25.61

80.OO 17 lO ]8 184|.39 1.30 ]9.96 ]97.43 1|9.93 ]7 40 59 $41.4 13.54 359.01

90.00 19 1 35 1461,40 4.84 354.33 199.$8 ]17090 19 31 ! 466.4 15.87 332.T5

190.09 ]9 53 ]O 1315,87 1,50 34].33 197.43 119,63 20 |5 5 315.9 13.34 $20.45

110.00 20 5 51 1275,77 -5.16 334.29 193.42 123,81 20 27 il 2T5.8 O,?l 314.T3

DIFFERENTIAL COIIRECTIGNI

TOE -,1414 TRA -.5573 TC3 .2290 6AU .]]lO

ROE -.5957 RRA .]$32 Re3 .9054 FAU .85|19

FD2 -,2143 FIA -,0939 FC3-1,2141 ElF SO4

IOE .1113 8RA .5?86 IC$ .229I FSP llO

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT $69.7 5OR 5g0,1 $Q3 129.9 5T 11.2 81 28.5 II 7,3

lRY -.0490 RRF ol909 RTF ",_,.09 CNT ,5302 Cll ",9501 C|F ",lOll

SO! 892.6 R23 ",0387 RI3 .3300 LIA 3O,O HiA 9.3 8IA 1,1

SOl 17|,4 $12 187.0 TNA 169,44 ELI 29.] EL8 9.3 ALF ?l.l?

FLIGHT TIME 69,00 ARRIVAL DATE ElF lO 1971

D|ITANCE 219,614 EARTH TO MARS

LCA. E?|.ll VL 33,863 lab 7,64 AZL 91.80 HCA 70,g| 6HA 808,3t [CC ,30101 INC $.7954 Vt 29,811

LOP 348.80 VP 85,483 GAP 17.51 AIR 90.59 TAL 35,86 TAP IOl.ll RCA |41,61 APO 8Tl,D2 V2 |1,410

GF -4.|I ZAL 40,|5 ZAP |_,39 ITS |93,18 ZA[ 111.74 ETE 351,30 ZAC 94,?? [TC 879,83 LVI -|$,1T

LAUHCH DATE JUN 24 ll?l

HELIOCENTRIC CONIC

RL 152.01 LAL .00

19 106.il LAP -1.70

Re ?0.491 GL -10,09

PLAM[TC_ENTR|C CONZC

C$ $4.711 VHL !.191

LNCN AZNTH LNCH TIME

50.00 12 t 38

60.00 15 26 9

?O.OQ 15 5 $6

80.00 ]7 I1 1

90.D0 11 9 1

100,00 16 95 55

lID,DO 20 6 23

DIFFERENT 1AL CCtRECTION5

TOE -.1361 TRA -,55|D TC3 ,2423 BAU ,1|27

RD[ -.5919 RRA ,1491 RC3 ,002D FAU ,05451

PDE -,2303 FRA -.1120 FC3-1,3567 16P 590

BD£ .6075 BRA .5708 BC$ ,2425 FIP 576

DLA -87,17 RAL 3]1,47 lAD 1641.1 V[L 12,437 PTH T,34 VHP 7.719 DPA -16.53 RAP 330.27 [CC ],57|4

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ T|N[ PO ¢$T TIN INJ 2 LAT INJ 2 LONG

2709.89 -|T.l$ 75.67 /$|.38 134.92 58 94 45 1709.3 .52 51.51

2505,t4 "1t.28 83,26 187.31 128,g$ 14 7 59 |505,6 4,78 45,21

2212.25 -4,53 44.49 192.$5 123,89 IS 42 46 1212.2 t.40 24.91

1820,19 Z.D0 18,82 191.38 119,10 l? 41 28 820,7 13,97 $9?.8?

1440.13 5.87 318,83 190.40 |I?,TS 19 35 | 440,8 ]1.|8 $$],15

1299.17 2,00 340.19 |90.36 1t9,80 80 15 88 E95,2 13,97 5]9.24

1219o05 -4,53 333,41 192.33 ]83,89 20 26 2_ 859,D 9,40 $13.13

N|D-COURGE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

8GT 679,2 6DR 5g7,? $03 140,0 IT !1,2 $R 28.g $8 7,7

RRT -,05]8 RRF ,1065 RTF -,3218 CRT ,52]7 CR1 -,9485 CIT -,6910

$GB 904,7 R23 -,03?0 R13 ,3326 L6A $0,4 NIA 9,4 11A 1.1

$01 682.2 SO2 594.3 THA 169.03 ELI 29.S EL2 9.4 ALP 77.24

8134



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DiT[ JUN 14 t171 FLIGHT HI_ |O.OO ARRIVAL OAT[ l[@ I! II?l

NELiOCEMTRIC CCI11C

RL 152,06 LAL .00

RP 206.AT LAP -1.66

I_ ?1.811 _ -IO.08

PLANETOCENTRIC CONIC

C3 $5,452 YHL 5.784

LNCH AZMTH LMCH TIN[

5_.00 12 8 3

SO.OO 13 24 56

?0.00 15 S 17

80.00 17 11 34

90.00 19 11 21

100.00 19 $4 26

110.00 20 4 43

DIRTANCE 223,852 EARTH TO PAil

L04. R71,66 VL 33°1T4 GAL T,86 AZL 91.76 HCA 72,2I 8MA IOS.?6 [CC .29258 |NC 1.7647 Vl 26.292

LOP 344.06 VP 2S.260 GAP IT.01 AZP 90.54 TAL 85.81 TAP 108.02 RCA I4S.SS APO 265.96 V2 28.4?4

GP -4.26 ZAL 39,63 ZAP 161.30 ETA 192.93 ZAE 167.06 ST( 3AS.D9 ZAC 94.67 ETC 278.22 LVl -15.84

DLA -27,31 RAL 315.90 RAD 6648,3 VEL 12.384 PTH ?,30 VqP ?.447 Dmk -18.6A RAP 330.27 (CC 1.5505

L-! TIME INJ LAT INJ LONG |NJ RT ASC INJ AZNTH IMJ TIHE PO CAT TIN ]NJ 2 LAT l_J 2 LONG

2696.23 -17.05 75.06 180.34 135.12 12 53 0 1696.2 !.16 56.96

2491.?3 -10.68 62.57 185.26 129.09 td 6 28 1491.? 5.39 4A.S8

2196,6? -3,94 A3.67 191,29 123.95 IS 41 54 1196.? 9.98 24.06

1801.35 2.65 17.76 195.38 119.?5 17 41 35 SOt.3 14.56 356.73

1415.08 6,46 351,43 IgT.4? 117.39 lg 34 $6 415.1 17.2fl 329.69

1275.82 2.65 339.13 195.38 119.75 20 15 42 275.8 14.56 318.10

1243.48 -3,94 332.59 191.29 123.95 20 25 27 243.5 9.98 312.9q

DIFFERENT|AL CORRECTIONS

TOE -.1239 TRA -.5366 TC3 .2649 BAU .1185

NDE -.5886 RRA .1449 RC3 -.0021 FAU .OSTSO

FOE -.2474 FRA -.1318 FC3-1.466| BSP 504

60[ .801S ERA .5S58 6C3 ,2649 FSP 192

MIO-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCt_ACY

SGT 683.3 SGR 605.1 SG3 150.8 8T 10.g $R 29.3 SS 6.2

RRT -.0625 RRF ,1167 RTF -.3434 CRT .d937 CPS -.9461 CST -.8779

SGB 912,7 623 ".0227 R13 .3557 LSA _0.6 HSA 9.4 66A 1.?

SGt 687.8 662 §gg,g THA 166.43 EL1 2g.8 EL2 9.3 ALF 76.46

LAUNCH DATE JUN 24 1971 PLIGHT T|HE 92.00 ARRIVAL DATE SEP 2A 1971

HELIOCENTRIC CONIC

RL 152.06 LAL .OO

HP 206.93 LAP -1.66

RC 73.228 GL -10.06

PLANETOCENTR [C CONIC

C3 32.242 VHL S.678

LNCH AZHTH LNCH TIH[

50.00 12 6 31

60.00 13 23 41

70.00 15 4 32

80.00 17 11 56

90.00 19 13 30

100.00 19 $4 48

110.00 20 3 59

DIFfeRENT IAL C(3RRECTION6

TOE -.1232 TRA ",5344 TC3 ,2726 BAU .1176

RD[ *.5853 RRA .1411 Re3 -,0063 FAU .06067

FDE -,2652 FRA 0,1529 FC3-1,6291 68P AS2

60[ .5981 ERA .5527 BC3 .2?2? FSP 210

DISTANCE 227.293 EARTH TO MaRS

LOL 271.66 VL 33.064 6AL 7.82 AZL gl.73 HCA 73,48 6MA 203.46 ECC .28481 INC 1.7344 Vl 29.296

LOP 345.33 VP 25.108 GAP 16.32 AZP 90.49 TAL 36.33 TAP 109.81RCA 145.51 APO 261.41 V2 26.A66

GP -4.37 ZAL 39.13 ZAP 159.99 ET$ 192.32 ZAE |67.43 ETE 353.75 ZAC 94.58 ETC 279,21LVI -tS.74

DLA -27.44 RAL 315.35 RAD 6647,9 VEL 12.335 PTH 7.26 VHP 7.189 DPA -18.76 RAP 330.26 ECC 1.5306

L-I TINS INJ LAT INJ LONG ZNJ RT ASC IqJ AZNTH INJ TIHE PO CAT TIM IqJ 2 LAT INJ 2 LONG

2684.12 -16.47 ?4,$1 179.34 135.29 12 31 15 1684.1 1.79 58.46

2478.85 -10,13 61.93 185.25 129.22 14 S 0 1478.9 5.95 43.96

2182.31 -3.39 42.92 190.29 124.01 15 40 55 1182.3 10.51 23.30

1783.50 3.26 16.78 194.41 119.70 17 41 40 783.5 15.10 355.68

1391.46 7.20 350.10 196.57 117.42 19 36 42 391.5 17.86 328.14

1257.97 3.26 338.14 194.41 119.?0 20 15 A6 258.0 15.10 317.05

1229.12 -3.39 331.84 190.2g 12A.01 20 24 28 229.1 10.51 312.22

N|D-COURSE EXECUTION ACCURACY

SGT $93.2 SC, R 612.1 $63 162.2

RRT ".0620 RRF .1251RTF ".3334

SGB 924.7 R23 -,0358 R13 .3476

8GI 69?°7 962 607,0 THA 166.79

LAUNCH DATE JUN 24 19?1

ORBIT DETERMINATION ACCURACY

ST 11.0 SR 29.6 86 8.6

CRT ,4940 CR3 -.9A35 CAT ".6_??

L8A 31.3 MSA 9.6 88A 1.7

ELI 30.2 EL2 9.4 ALF 78,42

HELIOCENTRIC CONIC

RL 152.06 LAL ,00

RP 207.00 LAP -1.64

RE 74.683 GL -10.05

PLANETOCENTRIC CONIC

C3 31.140 VHL 5.580

LNCH AZHTH LNCH TIHE

50.00 12 4 $9

80.00 13 22 24

70.00 IS 3 42

80.00 17 12 T

$0.00 19 !5 27

100.00 15 54 58

110.00 20 3 8

DIFFERENT [AL CORRECT|ON8

TDE -.1_19 TRA -.$315 TC3 .2803 DAU ,1169

68E -.$825 RRA .1373 RC3 -.0115 FAU .06403

FOE -.2833 FRA -.1755 FC3-1.?$00 BSP 383

6_E .5949 ERA .5459 BC3 ,2807 FSP 226

FLIGHT TIM( 94.00 ARRIVAL DATE 8EP 26 1911

DISTANCE 231.082 EARTH TO HARS

LOL 271.86 VL 32.962 GAL 7.76 AZL 91.70 HCA 74.74 $HA 201.38 ECC ,27768 INC 1.7948 Vl 29.296

LOP 546,60 VP 24.965 GAP 16.04 AZP 90.45 TAL 36.84 TAP 111°39 RCA 145.46 APO 257.29 V2 26.4S8

GP -4.48 ZAL 38.66 ZAP 158.65 [T8 191.77 ZA[ 167.87 ST[ 352.27 ZAC 94,48 ETC 279.19 LVI -1S.81

DLA -27. SS RAL 314.82 RAD 6647.4 VEL 12.291 PTH 7.23

L-I TIN[ INJ LAT INJ LONG INJ RT A8¢ INJ AZHTH

2872.90 -IS.92 73.99 178.40 135.45

2466.96 °9.61 81.34 184.29 129.33

2169.10 -2,89 42,23 189.33 124.05

1767.10 3.81 13.87 193.48 119.$4

1569.33 7.90 548.84 195.71 117.24

1241.57 3.81 337.24 193.48 119.64

1215.92 -2.89 331.15 189.33 124.05

LAUNCH DATE JUN 24 1911

VHP 6.942 DPA "18.89 RAP 330.22 [CO 1.5125

INJ TIME PO CAT TIN INJ 2 LAT INJ 2 LONG

12 49 32 1672.9 2.35 57.99

14 3 31 1467.0 8.47 45,39

IS 39 51 1169.1 10.99 22.59

17 41 34 767.1 15.59 354.71

19 38 17 369.3 18.43 328.76

20 15 40 241.8 15.$9 316.08

20 23 24 215.9 10.99 511.50

HELIOCENTRIC CONIC

RL 152.08 LAL ,00

RP 207.08 LAP -1.63

_C 76.160 GL -g.99

PLANETO¢[NTRIC CONIC

C3 30,134 VHL 5.489

LN_H AZMTH LNCH TIME

50.00 12 3 27

60.00 13 21 5

?0.00 15 2 46

60.00 17 12 S

90.00 19 17 9

100.00 19 54 57

110.00 20 2 12

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

5GT 701.8 SGR $18.8 563 174.4 8T 11.2 86 30.0 S8 9.1

RflT -,0622 RRF ,1638 RTF -._$I CRT .4932 CRI -.9407 Cl! ".6R66

$GB 935.6 623 ",0471 613 ,3412 LSA 31._ NSA 9.7 SAA 1.9

$61 106.3 362 613.7 THA 166._8 ILl 30.5 £L2 9.5 ALF 70.46

FLIGHT TIME 96.00 ARRIVAL DATE SEP 25 1911

DISTANCE 234.913 EARTH TO MARl

LOL 271.86 YL 32.86T 6AL 7.70 AZL 9].66 HCA 76.01 SMA 199.49 ECC ,27105 INC 1.6751 Vl 29.298

LOP 347.86 VP 24.830 GAP 15.58 kIP 90.41 TAL 37.34 TAP 113.39 RCA 145.42 APO 253,_8 v2 28.498

GP -4.60 ZAL 39.20 ZAP 157.28 ETA 1gl.28 ZAE 166.38 [TE 350.60 ZAC 94.39 (TC 279.17 LVl -15.47

DLA "27,$4 RAL 314,31 RAO 8647,! VEL 12.250 PTH 7,20 VHP 1.706 DPA -19.04

L-] TINS INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

2862.54 "15.42 ?3.52 177.S0 135.$9 12 47 SO 1_62.5

2456.02 -g.14 80.80 183.38 129.42 14 2 1 IAS6.0

2157.02 -2.42 41.60 188.42 124.08 15 38 43 1157.0

1752.19 4.31 15.05 192.59 11g.s? 1? 41 17 752.2

1348.85 8,53 347.67 194.88 117.06 19 39 38 348.9

1226.66 4.31 335.42 192.5g 11g.57 20 IS 23 228.7

1203.84 -2.42 330,52 188.42 124.08 20 22 16 203.8

DIFFERINTIAL CORRECTIONS

TDE ".1204 TRA -.5284 TC3 .28?6 BAU .1161

RDE -.5795 RRA .1336 RC3 -.0172 FAU .06758

FDE -.3022 FnA -.1998 FC3-1.g414 BDP 605

60£ .5918 BRA .5451BC3 .2881FSP 249

HID-COURSE EXECUTION ACCURACY

SGT 709,3 SG_ 625.2 SG3 187,3

RRT -.0630 RRF .1432 RTF -.3166

$GB 945.6 623 -.0576 R13 .334g

S_1 7[3.9 S_2 620,0 THA 166.77

RAP 330.19 [CC t.4958

INJ 2 LAT IHJ 2 LONG

2.n7 57.ss

6.9s 42.84

11,43 21,93

16.03 553.P2

18.94 _25.48

16.03 313.19

11.43 310.85

ONSIT DETERNINATION ACCURACY

ST 11.3 SR 30.3 85 g.5

CRT .4915 CPS -,g379 CST -.?034

LSA 32.2 N_A g.8 $$A 1.9

ELI 30.9 EL2 g.6 ALF ?8._R

2135



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCM DATE JUN 14 1971

H[LIO¢EMTRIC C_lC

RL 152.OS LAL .00

RP 207.I? LAP -l,S1

RC 77.718 GL -6.94

PLANETOCENTRIC CONIC

CS 29.216 VHL S.403

LNCN AZNTH LHCH TIN[

S0.00 I2 1 56

60.00 13 19 45

70.00 15 1 45

80.00 17 11 $1

80.00 19 18 32

SOD.GO 19 54 42

110.00 20 1 1l

FLIGHT TIN( iS.DO ARRIVAL DATE IEP SO II7I

DISTANCE 268,?81 EARTH TO MARS

LOL 871,61 VL 3t,??S 6AL 7,65 AZL 91.69 HCA TT.E? IMA 107.?1 ECC ,|6405 |HC 1.84GD VI IS.IRA

LOP 349,13 VP 14,702 GAP IS,13 ASP 90,36 TAL 37,61 TAP ||5.DO RCA 145,38 APO ESO.IR Vl IS,ASS

GP -4.TZ ZAL 3T.?T ZAP Ill,S9 ETA 190,83 ZAE IS6.94 [TE 346,61 ZAC 94.28 [TC 279.14 LVI -16.$2

DLA -ST.?2 RAL 313,62 RAD IG46.T VEL IE.213 PTH T,IT VHP G,461 OPA "19,20 RAP $30.06 ECC 1.4608

L'I TIME INJ LAT 1NJ LONG INJ RT ASC INJ AZHTH INJ TIME PO LiT TIM INJ 2 LAT INJ Z LONG

IGSS.O0 -14.95 T3.09 176.65 135,71 |2 46 9 1633.D 3.$5 S?.IS

2446.00 -8.71 80.31 182.51 12R,51 14 0 31 1446.0 7.$9 41.37

1146,04 -l. Ol 41.03 187.54 |14.10 15 3? 31 II4S.O 11.83 21,36

1738.78 4.76 14,31 191.74 119.Sl 17 40 49 738.0 I6.42 356.02

1330.23 9,1! $46.60 194.08 116,69 19 40 42 330.1 19.40 314.30

1213.25 4.76 335.68 191.74 119.51 20 14 56 213.2 16.42 314.38

1192,86 -2.01 329.94 187.54 124.10 20 21 4 191.9 11.83 SIO.IS

DIFFERENT 1AL CORRECTICNS

TOE -.1188 TRA -.5253 TC3 .1937 BAU .1131

ROE -.5748 RRA .1299 RC3 -.0236 FAU .07132

F0E -.3220 FRA -.IZSl FC3-2.113? BSP 617

BOG .5844 BRA .5411 BE3 .2946 FSP 271

LAUNCH DATE JUN 24 1971

NELIOCENTRIC CCNIC

RL I52.04 LAL .DO

RP 207.26 LAP -1.56

RC 79.195 GL -9.89 GP

PLANETOC(NTRZC CO_I[C

MID-COURSE EXECUTION ACCURACY

SGT 715.7 8GR $3t.3 SG3 201.0

RRT -,0640 RRF .ISS2 RTF -.3060

SG6 954.5 R23 -,0680 R13 .3288

SG1 720°6 SG2 626.0 THA 166.49

PLIGHT TIME tOO.O0

DISTANCE 142.684

LOL 271.66 VL 32.698 GAL 7.60 AZL 91.62 HCA 78.54 SNA

LOP 350.39 VP 24.582 GAP 14.69 AZP 90.32 TAL 38.27 TAP

-4.83 ZAL 37.36 ZAP 154.47 ETA 190.42 ZAE 169.54 ETE

_BIT DETERMINATION AC(URACY

ST 11.4 88 30.7 $8 10.0

CRT .4898 CRS -.9352 CAT ".704S

LSA 32.7 NSA 10.0 SSA 1.G

ELI 31.2 EL2 g.? ALF 7S.GO

ARRIVAL DATE OCT 2 197t

EARTH TO MARS

196.22 ECC .25933 INC 1.617I Vl 29.194

116.80 RCA 145.34 APO 147. I1 V2 IG,418

346.44 SAC 94.18 ETC 279.11 LVI -15.14

C3 28.$68 VHL 5.326

LNCH AZNTH LNCH TIME

50.00 12 O 26

80.00 13 IS 14

?O.O0 15 0 40

80.00 17 11 26

80.00 19 19 31

IO0.OO 19 54 15

110.00 20 O 6

DLA -27.76 RAL 313.36 RAD 6646.4 VEL 12.178 PTH 7.14 VHP 6.265 DPA -19.30 RAP $29.95 EEL 1.4669

L-i TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ l LONG

2644.26 -14.53 71.70 175.84 135.82 1l 44 $0 1644.3 3.79 54.79

2436.87 -8.3I 59.67 181.69 119.58 13 59 0 |436.9 7.78 41.95

2164.I3 -1.63 40.51 186.71 124.12 13 36 14 1136.1 12.19 20.79

1726.86 5.16 13.65 190.91 119.45 17 40 10 726.9 16.76 $Sl.3O

1313.67 9.62 343.65 193.31 116.72 19 41 25 313.7 19.80 326.25

1101.33 5.16 335.0t 190.91 119.45 20 14 16 101.3 14.76 316.67

1182.95 -1.63 329.43 166.71 124.11 20 19 49 183.0 12.19 $08.71

DIFFERENTIAL CCRRECTION5

TOE -.1176 TRA -.5125 TC3 .2961BAU .1137

RD( -.5743 RRA .1264 RCS -.0307 FAU .07518

FOE -.3420 FRA -.2523 FC3-2.2974 BSP 623

BDE .5862 BRA .5375 8C3 .299? FSP 294

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CCN|C

RL 152.06 LAL .DO LOL 271.86 VL

RP 207.37 LAP -1.54 LOP 381.65 VP

NID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

8GT 721.4 SGR 637.5 SG3 215.5 ST 11.4 8R 31.0 86 10.5

RRT -.0649 RRF .1636 RTF -.1976 CRT .4889 CRS -.9324 CST -.7164

$GB 962.7 823 -.0791 R13 .3215 LSA 33.1 MSA 10.1 88A 2.0

SG1 726.4 SG2 631.7 THA 166.18 ELI 31.5 EL2 9.S ALF 78.65

FLIGHT TIME tOl. OO ARRIVAL DATE OCT 4 IR?I

DISTANCE 246.618 EARTH TO MARS

32.626 GAL 7.55 AZL 91.59 HCA 79.80 SNA 194.81 ECC .25414 INC 1.5886 V1 26.198

24.469 GAP 14.26 AZP 90.28 TAL 38.70 TAP 118.49 RCA I4S.3O APO 244.32 V2 26.415

343.80 ZAE 94.08 ETC t?9.O? LVI -14.98RC 80.909 GL -9,83 GP -4.98 ZAL 36.98 SAP 153.02 ETS 190.03 ZA[ 170.22 ETE

PLANETOCENTRIC CONIC

C3 27.$92 VNL S.IS3 DLA -17.83 RAL $12.93 RAD 6646.1VEL 12.147 PTH 7.11VHP

LNCH AZMTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME

50.00 11 58 37 2666.27 -14.14 72.34 175.08 135.92 12 42 53

80.00 13 17 1 2426.59 -7.95 59.46 180.91 129.64 13 57 30

70.00 14 59 30 2127.26 -1.29 40.05 183.92 124.13 15 34 57

40.00 17 10 43 1716.44 S.31 13.07 190.12 119.39 17 39 19

99.00 19 lO I 1299.41 10.03 344,83 192.56 116.57 19 41 41

tOO.DO 19 93 31 1190.91 5.51 334.44 190.12 !19.39 20 13 IS

110.OO IS 58 $6 1174.08 -1.29 $28.96 185.92 124.13 20 18 30

DIFFERENTIAL COIRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.1188 TRA -.SEOI TC3 .3003 BAU ,11|S SGT 726.E SGR $43.3 I63 230.8

ROE -.5720 RRA ,1229 RC$ -,O3SS FAU .07943 RRT -.0333 RRF ,1747 RTF -._,3|

FOE -.3630 FRA -.SOil FC3-t.4929 BSP 623 SG8 170.2 R23 ".Dill RI3 ,3124

SUE .6838 6RA .$344 it3 .3030 riP 319 861 731.$ SG2 637,3 THA ISS,SS

6.060 DPA -19.57 RAP 329.80 ECC 1.4541

PO CST TIM INJ 2 LAT INJ 2 LONG

1636.3 4.19 S6.45

1428.6 8.14 41.52

1127.3 12.51 20.30

716.4 17.06 $51.67

299.4 20.14 322.35

190.9 17.06 313.04

174.1 12.51 SOS,22

OR6|T DETERMINATION ACCURACY

ST 11.3 SR 31.3 88 lO.S

CRT .4893 CRS -.GEl| C|! -.7R40

LIA 33.3 NSA SO.2 SSA 2,0

EL! 31,8 EL2 9,9 ALF 71.86

LAUNCH OAT[ JUN $4 1971 FLIGHT TIME 104.00 ARRIVAL DATE OCT 8 1971

HELIOCENTRIC C(_qlC

RL 152.06 LAL .DO LOt. RTI.SS VL 31.593 GAL

RP Z07.48 LAP -1.34 LC@ $51.91 VP 14.$62 GAP

DISTANCE 250.579 EARTH TO MARl

7.91 AZL 91.56 HCA 81.06 SMA 193.SE [CC .24934 INC 1.5603 Vt 2S.EI8

IS,85 AZP 90.14 TAL 39.10 TAP 120.16 RCA 143.17 APO 241,7T V8 18.4Ol

RC SE.SSD GL -9.71 GP -3.11 ZAL 36.62 ZAP 131.34 ST8 189,68 ZA[ 170.93 ETE 340.82 ZAC 93.98 ETC ETA.D3 LVl -14.81

PLANETOCENTRIC CONIC

CS IA.8?S VML 5.184 OLA "27.8S RAL $12.33 RAG 6643.8 V[L 12.117 PTH 7.09 VNP 3,864 DPA -19.77 RAP 319.63 ECC 1.4423

LMCH AZMTN LNCH TIME L'I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ l LONG

50,00 11 S7 30 2619.01 "|3.78 ?E.02 174.37 136,00 12 41 19 1629.0 4.53 56.13

40.00 13 15 39 2421.12 -7.$3 39,10 ISO.IT 129.69 IS 56 O 1411,1 8.47 41.16

70.00 14 58 IS 2119.$9 -.99 $9.63 185.16 124.14 15 33 S§ 1119.4 I2.80 19.87

80.00 17 9 49 1707.49 5.SI 12,56 189.37 119.34 1? 36 1? ?0?.5 17,31 SS1.16

R0.00 lg lO 0 1187.63 10,41 344.15 Igl.83 116.44 16 41 26 IS?.8 10.42 121.39

|00.00 19 52 41 1181.97 S.81 333.96 189,37 119,34 20 12 23 182.0 17.32 312.S0

IIO.OD 18 $7 42 1164.21 -.99 S!8.55 185,16 124.14 20 17 8 166.2 12.80 S08.78

DIFFERENTIAL C(3qRECTIONS NID-COURSE EXECUTICN AccuRACY C_DIT DETERNINATION ACCURACY

TD[ -.1164 TRA -.$182 TCS ,3007 DAU .I093 SGT ?30.3 SGR 64g.D SG3 247.0 ST 11.? 4R 31.6 SS 11.4

RDE -.569T RRA .II9S RC3 ".0470 FAU ,08364 RRT -.0653 RRF .1864 RTF -.2712 CRT .4906 CRS -.9266 CAT -.7317

FOE -,3844 FRA -.3I|3 FC3-1.7007 BSP 021 SGB 9?7.0 823 -.1054 RI3 .3017 LSA 33.g NSA 10.4 88A 2.1

DOE ,$816 BRA ,SSI? BE3 .3046 FSP 340 $G| ?35.7 SG2 642.8 THA 166,33 ELI 32.1 EL2 10.0 ALF 78,41
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' JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUM 84 1971 FLIGHT TII_ !06,D0 AII|¥AL OtY_ O_.T P IlYt

_ELIOCENYtiC CONIC

RL 152,06 LAL .00 LOt. 271.81 VL

IF 207.|Q LAP -I.52 LOP 354.17 VP

NC 64.24? _L -9.69 _ -3.25 2AL

PLANETO¢[NTRIC CONIC

C3 26,213 VNL 5.120

LN_H ATNTH LMCH TINE

50.00 11 56 5

6o.no 13 14 17

TO.00 14 56 58

80.09 17 8 43

gO.D0 19 19 24

IO0.OO 19 11 34

110.00 19 56 24

DIFFERENTIAL CCRRECTIOq6

TDE --1164 TRA -.5167 TC3 .2964 BAU .I064

ROE -.5675 RRA .1161RC3 -.0564 FAU .08846

rOE -.4063 FNA -.3432 FC3-2.9216 BSP 612

BDE .5793 BRA .5296 BC3 .3037 FSP 374

Di$TAMC[ 254.566 EARTH T¢ HAqA

32.489 6AL ?.46 AZL 91.53 HCA 82.31 8HA 192.35 (CC .64482 I_C 1.5323 Vl _9.298

24.261 GAP 13.44 AZP 90.20 TAL 39.48 TAP 121.79 RCA 145.24 APO 239.d6 V2 P6.398

36.26 ZAP 150.03 ET8 189.34 ZAE 171.66 (T( 336.72 ZAC 63.89 ETC 276.96 L¥1 -14.62

DLA -27.86 RAL 312.15 RAO 6645.5 VEL 12.090 PTH

L-| TIME INJ LAT

2622.43 -13.46

2414.43 -7.34

2112.48 -.72

1699,99 R.06

1278.53 10.69

11?4.46 6.06

1159.30 -.72

7.07 VMP 5.676 OPA -19.99 RAP 329.43 £c¢ 1.4314

IHJ LONG INJ RT ASC INJ AZMTH IMJ TIHE POCST TIN INJ 2 LAT INJ 2 LOnG

71.73 173.69 136.08 12 39 48 1622.4 4,08 55.6 _

56.77 179.47 129.74 13 5d 31 1414.4 8.76 40.63

39.2? 184.45 124.11 15 32 10 1112.5 13.05 19.A9

12,16 188.64 119.29 1? 37 3 700.0 17.53 350.6?

343.63 191.11 116.34 19 40 42 278.5 20.63 32!.01

333.53 188.64 119.29 20 11 9 174.5 17.53 312.fl4

328.19 184.45 124.15 20 15 43 159.3 13.05 306-40

MID-COUSSE EXECUTION ACCURACY ORBIT DETERMINATIO_I ACCURACY

SGT 733.7 SGR 654.8 SG3 264.1 ST 11.8 99 31.8 99 11.8

RRT -.0647 RRF .1988 RT _ -.2544 CRT .4938 CR6 -.9240 CST -.7369

366 983.2 923 -.12n9 913 .2890 LOA 34.3 NSA 10.5 SAA 2.1

SGI 739.2 SG2 648.2 THA 165.28 ELI 32.4 EL2 _O.! ALF 7_.52

LAUNCH DATE JUN 24 1971 FLIGHT TIME 108.00 ARRIVAL DATE O_T 10 1971

HELIOCENTRIC CONIC

RL 152.06 LAL .00

N B 207.73 LAn -1.50

RC _5.969 _L -9._1

PLANETC_ENTRIC CONIC

C3 25.600 VHL 5.060

LNCH AZMT_ LNCH TIME

50.00 11 54 43

6O.nO 13 t2 55

7n. OO 14 55 36

6D.D0 17 7 24

90.00 19 16 11

lrO.DO 19 50 16

110.00 19 58 3

DIFCENEMT IAL COqRECTIONS

TOE -.1]70 TRA -.5161TC3 .2933 BAU .1029

ROE -.5654 RRA .1126 RC3 -.0665 FAU .09331

FDE -.4294 FRA -.3764 rC3-3.1985 BSP 60!

BDE .5774 BRA .5263 BC3 .3007 FFP 404

OISTANCE 258.575 EARTH TO MARS

LOL 271.86 VL 32.430 GAL 7.42 AZL 91.50 HCA 83.57 SMA 191.28 ECC .24083 INC 1.5044 Vl 29.296

LOP 355.43 VP 24.165 GAP 13.05 AZP 90.17 TAL 39.63 TAP 123,40 RCA 145.22 APO 237.35 V2 26.373

GP -5.39 ZAL 35.97 2AP 148.49 ET$ 1N9.02 ZAE 172.41 ETE 331.83 ZAC 93.79 ETC 279.92 LVI -14.41

DLA -27.68 RAL 311.80 RAD 6645.2 VEL t2.065 nTH 7.05 VHP 5.496 DPA -20.22 RAP 329.20 ECC 1.42_3

L-I TIME INJ LAT INJ LONG INJ RT ASC [NJ AZMTH INJ TIME POCST TIM INJ 2 LAT [NJ 2 LC'NG

2616.49 -13.17 71.48 173.06 136.15 12 36 19 1616.5 5,18 59.82

2408.48 -7.08 58.d8 178.81 129.78 13 83 3 1408.5 9.01 40.54

2106.48 -.50 38.96 183.77 124.15 15 30 43 1106.8 13.26 19.16

1693.89 6.26 11.82 187.95 1!9.25 17 35 38 693.9 17.70 350.39

1272.11 10.88 343.26 ]90.40 119.26 19 39 23 272.1 20.76 3_0.60

11r_.35 6.26 333.Ig 187.95 119.25 20 9 44 169.3 17.70 311.67

1155.30 -.50 327.88 183.77 12A.15 20 14 16 153.3 13.26 300.D?

NI_-COURSE EXECUTION ACCUPACY CRBIT DETERMINATI_t ACCUflACY

S_T 736.8 3GR 659.8 SG3 2P2.2 ST 11.9 SR 32.1 98 12.3

PRT -.0630 RRF .2118 PTF -.2346 C_T .4977 DR8 -.9_13 C_T -.7406

360 989.0 R23 -.1389 913 .2733 LS4 34.7 W_A 10.7 PS4 2.2

6GI 7A2.2 SG2 6_3.S ?HA 165.15 ELI 32. _ EL2 10.2 ALF "8.37

LAUNCq DATE JUN 24 1971 FLIGHT TINE 110.00 _RIVAL DATE O_T 12 1911

HELIOCENTRIC CONIC DISTANCE 262.606 EARTH TO MARl

RL 192.06 LAL .00 LOL 271.66 VL 32.375 6AL 7.37 AZL 91.46 HCA 84.83 3MA 190.31 ECC .23705 IqC 1.4767 Vl 99.298

RP 207.86 LAP -1,4? LOP 356.68 VP 24,075 GAP 12.67 AZP 90.13 TAL 40.13 TAn 124.98 RC4 145.20 APO 235.43 V2 26.357

RC 87.725 GL -9.52 GP -5.$4 ZAL 35.69 ZkP 148.92 ET8 188.72 ZAE 173.15 ETE 325.61ZAC 93.69 ETC 278,86 LVI -14.19

PLANETOCENTRIC CONIC

C3 25.030 VHL 5.003 OLA -27.87 PAL 311.48 RAO 6643.0 VEL 12.042 PTH 7.03 VHP 5.328 OPA -20.47 RAP 328.94 ECC 1.4119

LNCH AZHTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTN INJ TIME POCST TIM INJ 2 LAT IqJ 2 LONG

50.00 11 53 23 2611.18 -12.gl 71.23 172.47 136.20 12 36 54 1611.2 5,45 55.40

60.00 13 11 33 2403.23 -6,88 58.23 178.20 129.81 13 S! 37 1403.2 9.24 40.29

70.00 14 34 12 2101.36 -.30 38.89 183.13 124.13 15 29 14 1101.4 13.45 IA.87

90.00 17 5 33 1689.11 6.42 11.$6 187.28 119.22 17 34 2 689.1 17.84 350.01

90.00 19 16 22 1268.32 10.99 343,04 189.71 118.22 19 37 30 268.3 20.86 320.35

10o.00 19 46 45 1163.38 6.42 332.92 187.28 119.22 20 8 8 163.6 17.84 311.38

I!O.O0 I9 53 39 114_.16 -.30 327.61 183.13 124.13 20 12 47 148.2 13.45 307._q

DIFFERENT IAL C(_RECTION6 MID-COURSE EXECUTION ACCURICY 0921T DETERMIHATIOq ACCURAC_

TOE -.1198 TRA -.8161 7C3 .2850 IAU .0988 8GT 739.4 $GR 665.0 SG3 301.0 iT 12.1 Sq 32.3 89 1_.7

ROE ".5_33 ERA .109§ Re3 -,0774 FAU .09836 RRT -.0588 RqF .|258 PTF -.Z,I4 CRT .SOal CRI -.91_S (FI -.Isle

FOE -,4319 FRA -.4106 FC3-3,40|1 |3P 568 8GB 9g4,5 R_3 -.1597 RI3 .25_0 LSA 31.1M_A tO._ 35A _.2

606 ,5756 6RA .3279 BE3 .2993 FSP A36 3G1 74a.6 862 689.2 T_4 1A$.31 ELI 33.0 EL2 I0.3 ALF 7_._3

LAUNCH DATE ION 24 1971 fLIGHT TIME 112.00 ARRIVAL DATE OCT 14 197!

HELIOCENTRIC CONIC OI8TANC( 21_.6S5 EARTH TO NARS

RL 152.06 LAL .00 LOL 271,86 VL 32.323 GAL ?.33 AZL 91.41 HCA 88.08 &HA 189.43 ECC ,233_7 IHC I._A_2 Vl _t.298

PP 206.01 LAP -1.41 LOP 337.94 VP 63.989 GAP 12.30 AZP 90.10 TAL 40,A4 TAP 126.52 RCA 145.1_ _PO 233.6? V2 26,340

RC 99.5t4 GL -g,A3 GP -8.69 /AL 35.44 ZA o 145.32 [TS 188._3 ZAE 173.83 TTE 317.80 ZAC 93.59 ETC 279.74 LVI -qX.n_

PLANETOCENTRIC CONIC

C3 24,496 VHL 4.950 OLA -27,85 RAL 311.|9 RAO 6644,8 VEL 12.020 PTH 7.01VHP 5.165 DPA -20.73 RAP 328.69 ECC |,4032

LNCH AZMTH LNCH TIHE L-I TINE 1NJ LAT INJ LONG INJ RT ASC _NJ AZNTH INJ TIME POCST TIN IMJ 2 LAT INJ 2 LONG

SO.O0 11 52 6 2606.44 -12.67 71.02 171.g2 136.25 12 35 32 1606.A 5._8 SS.20

60.00 13 10 13 23g8.64 -6.69 58.01 177,62 129.84 13 30 12 13_8.6 g.AA a0._5

?O.O0 14 32 46 2097.07 -,14 38.4? 192.53 124,15 13 2? 43 1097.1 !3.60 18._3

80.00 17 4 11 1685,63 6,33 11,36 186.65 119,20 17 32 17 695.6 17.94 3d9.PO

90.00 lg 14 0 1266,98 11.03 342,96 t89.04 116.20 19 35 ? 297,0 20.99 329.2"

100.00 !g 47 3 1160.10 6.33 332.73 186.63 119,20 20 6 23 160.1 17,g4 3_1.!?

110.00 1g $2 12 1143.8g -.14 3_7.39 182.33 124.15 20 1! 16 143.9 13.60 3_?.53

DIFFERENTIAL CCRRECT[ON6 NID-COURSE EXECUTION ACCURACY CI_6IT DETERH[NATION ACCURACY

TOE -.1204 TRA -.516g TC3 .2731 6AU .0941 SGT 741.9 S(_ 670.2 SG3 320.8 ST 12.3 3R 32.5 $$ 13.1

RDE ".5612 RRA .1063 RC3 -.0891FAU .10362 RRT -.0554 RRP .2394 RTF -,1843 CRT .3113 C98 -.g199 C$T -.7691

FDE -.4752 FRA -.446? FC3-3,6617 6SP 372 SG3 999.8 R23 -.1832 R13 .2305 LAA 33.5 NSA 1!._ $SA 2.3

BOE .57&9 BRA .$277 BC3 .2973 FSP 469 $61 746.6 S_2 664.9 THA 165.73 EL1 33.2 EL2 _0.4 At._ ??.F4
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) '

LAUNCH DATE J_ |4 tDTI

HELIOCENTRIC C_NIC

RL ISE.D6 LAL .DO

RP 208.|8 LAP -|.48

R¢ 91,387 GL -9,33

PLANETOCENTRIC CONIC

C3 E4.OQE VHL 4.899

LNCN AZNTH LNCH TIME

SO.OO 11 50 32

tO.DO 13 8 54

TO.DO 14 51 17

80.00 17 E 18

99.00 19 11 10

1DO.GO 19 45 11

110.00 19 SO 43

LOL tT|.ll VL

LOP 359.19 VP IS.607 GAP 11,94 AZP 90.07 TAL 40.70 TAP 128.03 RCA IA|,18 V| ll, l|S

GP -S.8S ZAL ]5,21ZAP 148.69 [TG 188,14 ZAE 174,4t ETE 307.30 ZAC 93.49 LVI *13,TE

DLA "E?.61 RAL 310,93 RAD 0644.D VEL 11,999 PTH G,99 VMP 5,011 DPA -21,0| RAP 321,31 ECC $.$R10

L-I TIME INJ bAT INJ LONG IMJ RT ARC INJ AZMTH INJ TIME PO CGT TIN INJ 2 LAT INJ 2 LONG

2608,24 -12,47 70,84 171.40 136.50 12 $4 14 I602,2 S.89 SS,O2

2394.67 "6.48 57.81 177.08 129.86 13 48 48 1504.7 R.DI 3D,8R

2093.57 ",DO 38.29 181.96 IE4.15 19 26 11 1095,6 13.72 18.44

1688,35 6.61 11.24 186.04 119.18 17 30 22 683.4 18.00 349.68

1267.84 tt,Ol 343.01 188.38 116.21 t9 $2 IT 267.8 20.87 380,32

1157o82 6,61 332,60 186.04 119.18 20 4 28 157.8 18,00 311.03

1140.39 -.DO 32?.21 181.96 124.15 20 9 44 140.4 13.72 SOT.38

FLIGHT TIN( 114,00 ARRIVAL DATE OCT IG t071

OIRTANCE 2T0,721 EARTH TO NAR8

$2.276 GAL 7.22 AZL 91,42 HCA 17,$3 IRA 111,63 [CC ,EGOS4 INC 1.4818 Vl 21.898

APO 232.00

[TC 276,T1

DIFFERENTIAL CCRRECTIONS NID-CCQRSE EXECUTION ACCURACY

TD[ -.1231 TRA ".5185 TC3 .25T7 BAU .088R 6GT 744.6 $GR 6TS.S 663 341.4

RDE -.5590 RRA .1032 RC3 -.1017 FAU .logo9 RRT -.04gO RRF .8541 RTF -.ISSG

FOE -,4984 FRA -.4829 FCS-3.G34T BSP 553 8GB 1005.2 R23 -.2OR7 R13 ,2014

BD[ .5724 BRA .5286 RC3 .2771 FSP 504 $GI 748,5 602 670.9 THA 166,71

LAUNCH DATE JUN 24 1971 FLIGHT TINE liD.DO

NELIOCENTRIC CONIC DISTANCE 274.803

RL 152.08 LAL ,DO LOL 271.86 VL 32.237 GAL 7.25 AZL 91.39 HCA 88,58 SNA

RP 208.32 LAP -1,39 LOP .44 VP 23.829 GAP 11,59 AZP 90.03 TAL 40.93 TAP

RC 93.190 GL -9.23 GP -6.01 ZAL 35.00 ZAP 142.03 ETS 187.87 ZAE 174.80 ETE

PLANETOCENTRIC CONIC

C3 23.$37 VHL 4.851 DLA -27.76 RAL 310.70 RAD 6644.4 VEL 11.980 PTH 6.98 VHP 4.864 DPA -21.30

LNCH AZNTH LNCH TINE L-I TIN( INJ LAT

GO.DO 11 49 41 2598.57 -12.29

60.00 13 ? 56 2391.31 -6.33

70.00 14 49 46 2090.83 .lO

80.00 17 O 17 1882.21 6.65

gO.DO 19 7 $6 1270.59 10.92

lOO.O0 19 45 9 1156.69 6.65

110.00 19 49 13 1137.64 ,10

Dl FFERENT I AL CCRRECTION$

TOE -.1262 TRA -.5207 1C5 .2389 BAU .0834

ROE -.5569 RRA .IDOl RC3 -.1151 FAU ,1147R

FDE -.5223 FRA -.5209 FC3-4.2224 DSP 531

BD( .5TID BRA .5302 6C3 .2652 FSP 541

CdlBIT DETERHINATION ACCURACY

8T 12.6 6R 32,8 88 13.1

CRT .5207 CR8 -.9134 C8T -.TOO8

LSA 35.D NSA 11,1 88A 2.3

ELI $3.5 EL2 IO.5 ALF 77,48

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CONIC

RL 152.06 LAL .DO

RP 208.49 LAP -1.37

ARRIVAL DATE OCT 18 19T1

EARTH TO MARS

187.90 ECC .22736 INC 1.3945 Vl 29.298

129.52 RCA 145.18 APO 230.82 V2 26.304

294.50 ZAC 93.3g ETC 278.83 LVI -13.47

INJ LONG INJ RT ARC INJ AZNTN INJ TIME PO CST TIN

70.67 170.93 136.34 12 32 59 1598.6

57.65 176.58 129.88 13 47 2T 1391.3

38.14 181.43 124.15 15 24 3T 10g0.8

11.17 185.47 119.18 IT 28 20 682.2

343.17 18?.74 116.25 19 29 7 270.6

332.54 185.47 119.18 20 2 26 156.7

327.06 181.43 124.15 20 8 10 137.6

MID-COURSE EXECUTION ACCURACY

6GT 747.6 SGR 680.4 $63 363.0

RRT -,0408 RRF .2696 RTF -.1192

SGB 1010.8 R23 -.2585 RI3 .1659

SGt 750.4 362 677.2 THA 168.31

RAP 327.97 (CC 1.3874

INJ 2 LAT INJ 2 LONG

6.08 54.84

9.75 39.69

13.82 19.29

18.03 349.59

20.81 320.50

18.03 310.94

13.62 $07.21

ORBIT DETERNINATION ACCURACY

ST 12.8 SR 32.9 88 13.9

CRT .5307 CRS -.glO9 CST -.7921

LSA 36.2 NSA 11.3 SSA 2.4

ELI 33.7 EL2 10.6 ALF TT.D3

FLIGHT TIN£ |18.00

DISTANCE 278.099

LOL 271.86 VL 32,198 GAL 7.20 AZL gl.37 HCA 89.83 SNA

LOP 1.89 VP 23.755 GAP 11.25 AZP go. DO TAL 41.13 TAP

GP -6.18 ZAL 34.83 ZAP 140.34 ET6 107.60 ZA[ 174.90 ETE

DLA -27.70 RAL 310.49 RAD 6644.2 VEL 11.962 PTH 6,96 VHP 4.T25 DPA -21.61 RAP 327.58 ECC 1.3802

L-I TINE INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2595.39 -12.13 70.53 170,49 136.37 12 31 48 1595.4 6.24 54.73

2588.51 -R.21 57.52 176.11 129.90 13 46 8 1388.5 9.88 39.58

2088.79 ,18 38.04 180.93 124.15 15 23 3 1088.8 13.89 18.17

1188,14 6.15 11,17 184.92 119.17 I? 21 tO 682.1 18.03 349.59

1274,95 10.79 $45.42 187.12 116.30 19 25 39 2T4.g 20.71 320.71

1151.61 1.15 352.54 184.92 IS9,1? 20 O 16 15t.6 18.03 310.98

ARRIVAL DATE OCT EO 19T1

EARTH TO MARS

187.24 ECC .22461 INC 1.31T3 Vl 29.296

130.96 RCA 145.18 APO 229.28 V2 21.864

279.71 ZAC g3.30 ETC 278.54 LVl -13.20
RC 95.074 GL -9.13

PLANETOCENTR1C CONIC

C3 23.100 VHL 4.806

LNCH AZHTH LNCH TIME

50.00 I1 48 35

80.00 13 8 19

TO.DO 14 48 14

80.00 16 58 8

90.00 19 4 24

100.00 19 41 0

110.00 19 47 41 1135.80 .18 328.96 180.93 124.15 20 6 36 135.8 13.89 30T.08

DIFFERENTIAL CCRRECTIONS HID'COURSE EXECUTION ACCURACY OIGIT DETERMINATION ACCURACY

TOE -.1301 TRA -,5238 TC$ .2155 DAU ,DTTG SGT 751.2 3GR 185.4 565 385.3 IT 13.1 8R 33.1 ll 14.3

RUE -.$548 RRA .0971RC5 ",1254 FAU .tEDDY RRT ",O3DO RRF .2855 RTF ".:,rUG CRT .5422 Cl8 ".SOS5 CJl -.8043

FDE -.5451 FRA -.3598 FC3-4,SEE4 DSP 510 SGB 1016.9 Re3 ".ell6 R13 .1191 LSA 36.5 NIA II.S 18A E,4

DOE .5SSY DRA .53E? |C3 °25|4 FGP 580 SG! 752.$ SG2 685.6 THA ITO,ST ELI 34.0 ELE tO,8 ALF 71,50

LAUNCH DATE JUN 84 IGTI FLIGHT TIME lEO,DO ARRIVAL DATE OCT 22 ItTI

HELIOCENTRIC CONIC DISTANCE 285.DDR EARTH TO MAR8

RL 152.08 LAL .DO LOt. 271.86 VL 52,16E GAL T,IG AZL 21.54 HCA 91.D1 SMA lIE.D4 ECC .E2EO7 INC 1.340| Vl 29.298

RP tOe.IT LAP -I.$4 LOi s 2.95 VP 23.664 GAP 10.92 AIR 09,2? TAL 41.50 TAP 132.58 RCA 145o10 APO ERR,DO Vt tO, El4

RC DG.DOR GL "i. Dl GP "S.34 ZAL 34.6? ZAP 138.GI ET8 187,33 ZAE I?4,S? [TE |64,TG ZAC S$,20 ETC |78.4! LVl -12,12

PLANETOCENTRIC CONIC

CS 12,188 VHL 4,7RS DLA "27.15 RAL RID,S| RAO RI44,0 VEL 11.945 PTH G.G5 VHP 4,SRE DPA "2|,23 RAP 327.10 [CC !.3734

LNCN AZMTH LNCH TIH[ L'I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CGT TIN INJ E LAT INJ 2 LONG

50.00 11 4T 28 8592,60 -12.D0 70,41 170.09 138.40 12 30 41 IS62.7 8,3T $4.11

80.00 13 5 4 2386.24 -6.11 57.41 175.68 129.91 15 44 50 1316.2 G,DT 39.44

70.00 14 48 41 208?.42 ,23 3T.9T 180.46 124.15 15 21 29 1087.4 13.$4 18.10

90.00 18 55 $1 1683,04 6,62 11.22 184.40 119.18 17 23 64 683.0 IS.01 349,64

90.00 19 0 38 1280.83 10.62 343.T5 186.$3 116.38 19 21 5R 280.6 GO.S8 $21.14

100,00 19 38 43 115?,51 6.62 SS2,59 184.40 119,18 19 56 0 1ST,5 18.01 311,01

110.00 lg 48 7 1134,23 .23 326.88 160.46 124.15 20 5 2 134.E 13.94 30T.D2

DIFFERENTIAL CDRRECTION6 HID-COURSE EXECUTION ACCURACY

8GT 756,0 $GR 890.4 $63 408.5

RRT ",0164 RRF ,301? RTF -.03T0

6GB 1023.g R23 -,2g71 R13 ,0614

SGI 756.S SG2 D$g.g THA 174.87

TDE -.134T TRA -.52?7

ROE -*5523 RRA .0941

FDE -.5689 FRA -.5g88

BIDE ,5688 DRA .5340

C_BIT DETERMINATION ACCURACY

TC3 .1800 BAU ,0719 ST 13.5 6R 33.3 88 14.T

RC3 -.1445 FAU ,12672 CRT .554T CR8 -.9060 CIT ".8184

FC3-4.835T BGP 488 LGA 36.g NSA II.T 88A 2,4

BC5 .2371 FDP 619 ELI 34.2 EL2 10.9 ALF TS.89
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°" JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 19713

LAUNCM DATE JUM 24 16Y|

M(LIO£(MTII¢ CONIC

RL !$2.0$ LAL .00

RP 008.65 LAP -1.31

mC 91.92i GL -I.R0

PL&NETOEEMTRIC CONIC

C3 OZ.OII VML 4.722

LNCH AZMTH LNCH TIME

SO.00 II 46 21

SO.DO 15 $ SO

70.00 14 43 7

60.00 tt 53 28

90.00 18 S6 43

lO0.O0 19 36 20

110.00 19 44 33

FLIGMT TIN( J12.00 AIIIVAL |lie K! 84 II71

OIITANC[ !t?.1|0 [Ai?N tO MAR1

[_ l/l,ll VL |1,|$| 4AL fill AZL 21,|| NCA ll.ll IMA II1.01 [CC °11211 IMC 1.)112 Yl ll,lll

LOP 4.11 VP 83.1|? GAP 10.10 AlP ll.t| TA[ 41.4i TAP 133.?? RCA 149.21 APO lll.2l VI ll. lii

GP -1.|1 ZAL 34.|1 ZkP |31.13 [TS 117.07 ZA[ 174.10 IT( I$|._1 IAC 95.tl ETC 2?8.34 LVI -I1.13

OLA -|?.54 RAL 310.17 RAO 1343.8 VEL I|.12i PTH I.l| VMP 4.417 OPA °22.24 RAP 321.70 ECC I.)470

L-I TIME INJ LAT |NJ LONG |NJ RT A$C INJ AZNTN lNJ Title PO CI? TIM INJ 2 LAT INJ 2 LONG

2590.3? -||.61 ?0.31 lIi.?_ |31.42 12 29 31 1$00.4 6.49 S4.52

2314.4T -S.03 5?.32 ITS.2| rig.S2 15 43 $5 1314.5 10.05 31.31

2081.6? .26 3?.93 180.03 124.15 15 19 53 |01t.1 13.97 1t.0l

1504.84 1,56 11.32 103.91 119.19 17 21 33 684.0 17.96 349,?S

128T.37 10.42 344.14 185.97 116.44 19 18 I1 207.4 10.42 321.S9

!199.31 I.SQ 332.69 183.91 119.19 19 55 39 159.3 17.9$ 311.12

1133.49 .26 326.05 180.03 124.15 20 3 27 133.5 13.97 306.97

D[FFtR[NTIAL CCIIR[CTiONR

TOE -.1329 TRA -.$251 TC3 .1683 IAU .069$

IO( -,5509 SRA .0903 RC3 -.1311 FAU .15347

FOE -.6009 FRA -.6490 FC3*5,1817 lip 420

BDE .5664 BRA .5333 0C3 .2335 FRP 649

NIO*CCUR$E EXECUTION AccuRACY

$GT 794.0 SGR 136.4 303 454.4

RAT ".UtOi RflF .3216 RTF -.OOS$

SGB 1025.4 R23 ".$205 RI3 .0250

3GI ?54.3 $G2 $96,! TMA I?$.1|

LAUNCH DATE JUN 04 1971 FLIGHT TIN[ 124.00

HELIC_CENTRIC CONIC

RL 152.06 LAL .00

WP 209.04 LAP -I.26

RC 100.898 GL -6.78

PLAN(TOCENTRIC CONIC

C3 21,930 VHL 4.683

LNCH AZMTH LNCH TIME

50.O0 11 45 28

6n._o 13 2 39

_O,OO 14 43 32

80.DO 15 51 0

90.00 18 $2 42

tOO_O 19 33 52

IIO.DO 19 42 56

DISTANCE 29|.261

L(:X. 271.06 VL 32.101 GAL ?.07 AZL 91.29 MCA 93.56 6NA

LOP 5.42 VP 23.552 LAP 10.26 AZP 89.92 TAL 41.55 TAP

r..p -6.69 ZAL 34.45 ZAP 135.08 ET3 186.80 ZAE 173.23 ETE

DLA -27.43 RAL 3|0.05 RAD $643.7 VEL 11.915 PTH $.lt VHP

L-I TIME INJ LAT INJ LONG |NJ RT ASC INJ AZMTM lMJ TIME

2588.50 -11.79 70.23 169.39 132,44 12 26 36

2383.18 -5.97 57.26 174.91 129.93 13 42 22

2086.54 .27 37.92 179.62 |24.15 15 18 19

136?.49 $.4? 11.47 183.45 119.21 17 19 8

1293.05 10.18 344.50 185.44 116.58 19 14 17

1161.97 6.47 332.83 103.43 119.2| 19 53 14

1133.35 .27 326.84 179.62 124.13 20 1 52

MID'COUR3E EXECUTION AccuRACY

3GT 763.5 $GR 701.3 $G3 458.4

RRT ,0_29 RRF .3378 RTF .0524

SG8 1038.2 R23 .3329 R13 .0749

SGI 765,8 SG2 701,0 THA 4,16

DIFFERENTIAL COtRECTIONO

TOE -.1415 TRA -.5339 TC3 .1266 BAU .064!

ROE -,5479 RRA .0180 RC3 -,1791FAU ,13939

_OE -.6_0 rRA -.6849 FC3-3.5|45 |RP 432

8DC ,5659 BRk .5411 6C3 ,2197 FSP $96

LAUNCH DATE JUN 24 lg?l FLIGHT TIN( 126.00

HELI(XENTRI£ _O!IE D|STANCE 295.403

RL ]52.06 LAL .00 LCA. 271.86 VL 32.0?4 GAL 7.03 AZL 91.26 NCA 94.80 9MA

RP 209.24 LAP -I.25 LOP 0.66 VP 23.491 GAP 9.98 AZF 89.89 TAL 41.63 TAP

RC IO2.89] GL -8.96 GP -6.87 ZAL 34.37 ZAP 133.27 ETS 186.34 ZAE 172.15 [TE

PLAN_TOCFNTRIC CONIC

C3 21.579 VHL 4.645 OLA -27.34 RAL 309.9? RAD 6643.5 VEL 11.899 PTH 6.91VHP

LNCH AZNTH LNCH TIME L-I TIME |NJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIN[

50.00 _1 44 33 256T.01 -11.72 70.17 I_9.09 136.43 12 2? dO

60.00 13 I 30 2362.35 -5.64 57.22 174.58 129.93 13 41 12

?_.0_ 1, 4] 5? 2069.96 .25 37.94 179.25 124,15 15 16 44

8o.00 16 44 28 1990.01 9.36 11.66 183.02 119.23 1? 16 39

90.00 18 48 37 1303.47 9.93 345.0? 184.93 116.62 19 10 _0

100.O0 19 31 20 !163.36 6.36 333.02 183.02 119.23 19 50 45

llO.DO 19 41 23 I133.71 .29 326.86 179.25 124.15 20 O 17

DIFFERENTIAL CC]eRECTIOMI MID*COURSE EXECUTION AccuRACY

?DE -.tART TRA *.5413 TC3 .09|9 IAU .Oil1 3GT TT9.O 6r_ ?06.4 3G3 403.0

ROE -,5451 RRA .0854 IC$ -,19$$ FAU .14603 RRT .0302 RRF .l$46 RTF ._,14

FOE -.6407 FRA -.1006 rC3-S.8Sll lip 444 3;$ IO51,l R23 .]!71RI3 .Ill3

6Ot .5652 6_A .5400 0C3 .2110 FIP ?44 3GI 731,5 3G2 703.1 THA 10.6|

LaUMCN OAT[ JUM 24 19?1 FLIGHT TIME 120.00

hELIOCENTRIC C_IC OXITANCE 299,3S4

RL 152,06 LAL ,00 LOL 211.1| VL |2.0S| $AL 6.|i AZL 91.13 _CA 65.04 IMA

RP 009.44 LAP -1.2_ LOP ?.tO VP 23.432 GAP 9.ll AZP 89.17 TAL 41.68 TAP

ORBIT DETERMINATION ACCURACY

IT 13.5 8R 33.5 88 15.3

C_T .5530 CR6 -.9045 ¢6T -,lilt

L$A 3?.3 NSA 11.6 854 2.3

£L1 34.4 EL2 10.9 ALF 76.01

ARRIVAL OAT[ OCT 26 1971

EARTH TO MARS

165.60 ECC .21754 INC 1.2857 V| 29.218

135.12 RCA 145.23 APO 22S.99 V2 25.221

240.15 ZAC 93.01 EYe 276.23 LVl -12.32

4,34R DPA "22.61 RAP 326,22 2CC I.$609

PO CIT TIM INJ 2 LAT INJ 9 LONG

1568.S 6.58 54.44

1363.2 10.10 39.09

1086.5 13.97 18.05

66T.S t?.89 349.91

295.1 20.24 322.0?

162.0 17.88 311.28

133.4 13.97 305.9?

ONB1T DETERMINATION ACC_ACY

ST 14.0 $R 33.6 8$ 15.3

CRf .5731CRS -.9020 CST -.9351

LSA 37.$ MRA 12.0 86A 2.5

ELI 34.6 EL2 11,1ALF ?4.63

ARRIVAL RATE OCT _6 1971

EARTH TO MARS

185.16 ECC .21353 INC 1.2585 Vl 29.298

135.43 RCA 145.25 ADO 225.0? V2 21,198

231.45 ZAC 92.91 [TC 2T6.12 LVl -12.01

4.236 OPA -22.96 RAP 323.?0 ECC !.3551

PO CRT TIN INJ 0 LAT INJ 0 LONG

tSST.O $.63 6¢.5?

1362.3 10.14 39.25

1087,0 13,96 I1.D?

690.1 17,79 350.10

303,S 20.05 320.61

165.4 17.79 311.41

135.0 15.96 $01.51

C_IIT O(TERNINATION ACCURACY

6T 14,6 SR 53,? 61 15.1

£I? o3601 CRI ".IIII CIT ",1411

LIA 3?.9 N3A 11.0 884 0,5

EL! 34,1 [LO 11,4 ALF TI.II

ARRIVAL DATE OCT 30 1971

EARTH TO NARI

154.?? (CC .01366 INC 1.2313 VI 11.291

|$?.72 RCA 143.29 APO 204.25 V2 26.174

RC t04.913 GL -I.$3 GP -T.O$ ZAL 34.32 2AP 131.44 ET$ |86.21 ZA[ 170.86 [TE 224.?3 ZAC 92.82 [TC 077.96 LVi -I1.$1

PLANETOC(NTRIC CONIC

C3 21.249 VHL 4.$09 OLA "2?.22 RAL 309.91 RAD 6643.4 V[L 11.86§ PTH 6.90 VHP 4.130 OPA "|3.33 RAP 323.13 [CC 1.3465

LNCH AONTH LNCH TIME L-I TIN( INJ LAT |NJ LONG INJ RT A3C INJ AZN?M INJ TIME PO CST TIN |NJ 2 LAT INJ 2 LONS

50.00 II 43 42 2565.90 -11.61 70.12 |68.62 130.43 12 26 4? 13RS.9 $.71 34.33

$0.O0 13 0 22 2381,94 -5.92 $?.20 174.27 129,24 13 40 4 1311.9 10.15 35.23

?O.OD 14 40 22 2017.93 .21 37.69 179.g0 |24.15 13 |$ 9 $OIT,I 13.92 11.13

80.00 !$ 45 $2 1393.03 6.22 11.69 182.62 !15,21 1? 14 ? 663.0 IT.R? 330.37

90.00 19 44 30 1312,48 9.61 343.$9 184.46 I|l,?l 11 I 22 310.S 19,13 323.11

100.OO 19 28 44 1169.$0 6.22 333,25 182.62 119.21 19 48 13 169.9 17,6? 311.74

!10.00 Ig 39 48 1134,74 .21 326,91 l?9,gO 124,19 19 $8 43 134.7 13,92 30?.04

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION AccuRACY ORBIT DETERMINATION AECURACY

TDE -.1577 TRA -,550? TC3 ,0332 BAU .0514 $GT ?64,9 $GR ?11.6 803 $01.4 IT 15.1 SR 33.? $6 I$.0

ROE -.5422 RRA .0829 RC3 -*2139 FAU .13253 RRT .0655 RRF .3?20 RTF .1?11 CRT .$0?1 CR$ -.8g73 CST -.6520

FOE -._SRG FRA -.T573 FC3-$.2133 ISP 4|0 6f_ _066,9 R2_ ,3117 R_3 ,2502 L9A 35.2 N0A 1_.4 664 2.|

ROE .554? BRA .$568 BC3 .2161 F0P 791 $01 601.3 $02 ?04.4 THA 15.27 ELI 33.1 EL2 |1.$ ALF ?2,84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) '.

LAUNCM IAT[ JUN 114 |IYl

HELIOCENTRIC CGNI¢

RL SSt.OI LAL .DO

RP lOt.li LAP °1.18

RC lOG.ill GL "l.4O

PLAN[TOCENTRIC CO_lC

C3 IO.|ES VHL 4.|Y4

LNCH AZNTH LNCM TIME

SO.O0 IS 41 $3

IO.O0 11 SI 17

?O.O0 14 38 4G

40,00 II 43 14

90.00 14 40 93

tOO.D0 19 21 8

llO.O0 19 )8 11

FLIINT fIN( II0,|| llIIYAL li?l I0t I Jill

OiITANC[ lOl.ftl

L_ tYt.ll VL Ilo|•l IAL 1.04 AlL 01,80 HCA IT.I!

LOP i,I1 VP I$.l?1 lAP 1,4O AlP I1,11 TAL 41, TO

GP -Y.|$ ZAL 14,10 ZAP IIt.|l [Ti IIl°Ol ZA[ Ilio|l

OLA -IT,tO RAL IOl.lY R_ 1141,1 ?EL II.lYl PTH I.ll

L-I TIN( INJ LAT INJ LONG INJ IT ilC INJ AZNTN

till. I) -it.it ?O.OI Ill,Sl 148,47

l$61.94 -S,R• IT,tO IY4,00 1•9,94

EOll.]I ,ll 38.0? 178,51 I•4.1S

IiiS.?t I,O4 1•.1S tO•.•4 Ill.•l

1121.99 1.Ál $41.14 184.01 116.81

11?4,21 6.OS $33,51 11•.24 Jll,•l

1136.21 .ll )2e.ll 178.50 I•4,IS

• AI?N TO Illl

IRA |04.48 ICC ,lilly IK I,IO4O Vl •l.Ill

TAP Ill,If ICA 141,)] APO II1,11 VI •l, llO

[T[ •ll.4l |iC il,?i [TC •??.11 LVI -11,14

VNP 4,010 DPA "•I,Y| RAP |•4.n (¢C I.I4AA

IHJ TINI PO CIf TIM IHJ | LiT INJ • LONt

|l II II llll,l I, Yl 14,10

13 $l II lllloi 10,11 II,•l

IS I1 11 IOllo4 I),lY Ilo•l

lY I! 14 lil,I 17,54 ilO.ll

10 • !1 $1l,O ll.lO II$.?l

JR 4| 40 IT4,I 17.i4 ll•,O)

II _? I tll.I 14.l? IOT,I)

DIFFERENTIAL COtR[CTICI_I

TOE -,I6Sl TRA -.5114 TC3 -.Olll lAY .Oil|

NOR -.53G! IRA .OiO• RC3 -,l)•I FAU .11914

FDE *.0703 FRA ".794• FC3"e. Sl)I DiP 4RI

ODE .5041 IRA .Sill IC3 .1))4 FIP l)l

HID-CONRI[ EXECUTION ACCURACY

iGT 014.! IGR TIT.O IG) l|4.l

NIT .D947 RRF .3Oil RTF ,ll|l

IGI i014,i R•$ *|9•S R13 ,Ill[

IGI 8[$,3 IGI T04.1THA 18,30

LAUNCH OAT[ JUN 24 1971 FLIGHT TIRE 13•,00

HELIOCENTRIC CONIC

RL 152.08 LAL .00

NP 209.8? LAP -1.1S

RC 10g.028 GL -8.26

PLANE?OCENTRIC C(_llC

C3 Z0.620 VHL 4.541

LNCH AZNTH LNCN YlM_

50.00 11 42 8

80.00 12 58 13

?0.00 14 37 !1

80.00 14 40 33

9O.00 18 3G 17

100.00 19 2) 21

I10.O0 19 )6 37

DIFFERENTIAL CCRRECTIONI

TOE -.1?41 TRA -.SLOG TO) -.O?lO RAU .0798

ROE -,1380 RRA .O??l RC3 -.2124 FAU .liS/i

FDE -.6964 FRA -,0290 FC3"8.OSOI RIP 531

DOE .5636 BRA ,1739 8C3 .1642 FlP I87

DIITANC[ 30?.lid

LC_ 271.Si VL 32.010 GAL G.lO AZL 91.18 HCA IS.SO

LCP 10.30 VP 13.)20 GAP 9.1) AZP 89.8) TAb 41.09

GP -?.41 ZAL 14.19 ZAP lET.TO ET$ lOS.Y4 ZAE 161.03

_llT DETEIMINATION ACCUdlACY

IT IS,T i! 33.0 II tl.l

¢RT .lit0 CII -oGlll CRY "o8714

LIA Ál.I NIA tl.l IIA t,l

ELI 31.4 EL2 ll.l ALF YI.YI

LAUNCH DATE JUN 24 1971

ARRIVAL DATE NOV ) 1911

HELIOCENTRIC CONIC

NL IIZ,Ol LAL ,OO

NP 2|0.10 LAP -!.11

RC |II,IZI GL -8.11

PLANET_ENTNIC CONIC

C3 20.328 VNL 4.508

LNCH AZNTH LNCN TIME

50.00 11 41 18

IO.O0 I1 57 !1

TO,00 14 33 30

80.00 II 3T !1

90.00 II 31 13

1OO.O0 Ii 10 43

IlO,OO 19 )l !

[ARTN YO NAIl

8HA 104.10 [CC .IIOIG INC 1.17ll Vt 21.19l

TAP 140.10 ICi 141,17 APO 221,ll V2 tl, It4

ET[ !11,3• ZAC 92.S3 ETC !?7.71 LVl -tO.S1

DLA -20,91 RAL )09.IS lAD II43.1 VEL 11.830 PTH 6.8T

L-I TIN[ INJ LAT INJ LONG INJ RT AIC INJ AZNTH

2584.71 -11,00 ?O.O? 118.37 136.4?

1)82.3) -1,94 37.22 173.75 129.94

2091.14 .DO 38.17 178.30 114.1t

1703.14 !.80 12.45 Ill.SO 119.32

1131.93 I,Ot 346.70 183.60 116.91

lI_l.GI S.88 333.81 t81.89 119,31

1138,10 .08 )!7.09 178,30 114.13

NID-COUII[ EXECUTION ACCURACY

8GT 837.4 SGN ?lt.I 1G) 31O.?

RRT ,lESS RRF .4011 RTF .tiED

IGB IlOt.O it) ,t?ÁY RI3 .1879

8GI 053.9 8Gt ?01.9 THA tO.tO

VHP 3*|)i DPA "24.10 RAP lt3.l? ECC 1.339I

INJ TIN( PO C|Y TIM INJ 2 LAT INJ • LONG

19 13 13 1514.7 S.?? O4.98

13 l? 51 l)lI.l 10.14 39.21

13 12 ! 1091.3 t3,lO 18.31

I? 8 39 705.1 t?.ll ISO.19

II SO tl 131.1 ll.)l 124,41

19 43 5 179.t I?.)l 311.31

19 15 )S 138.9 I).lO IOY.t]

_llT D[T[RMINATI_ ACCURACY

IT 1i,3 IN 33.9 II 18.4

CRY ,lilt CRI -.8931 CIY -.0831

LIA 3l*l MIA 19.8 IIA 2.l

ELI 35.l [LE 19.0 ALF 7O.Sl

FLIGHT TIN( 134.00 ARRIVAL DATE NOV S 19Yt

DIITANC1 319.011 EARTH TO NAIl

L_. Ill.iS VL It,ill GAL S,81 AZL 91,13 NCk 99,73 IMA llÁ,ll [CC .IDiOt INC 1.1491 Vl 19.108

L_ 11,59 VP E),Ill GAP 8,)l AZP 89.11 TAL 4S.ii TAP 141,39 RCA 141,41 APO 999.9) Vl 11.09l

GP -7.SO ZAL 14,11 [AP itSolO EYl 185.4Y ZA[ IG6.4G IT[ Ill.IS IAC St,S4 [TC 911.$$ LVl *lO.i3

DLA -ll.ll RAL 3Oi,ll lAD le4),O V[L It.G41 PTH t.li VHP ),141 OPA -94,49 RAP 321.34 [CC 1.3341

L-I TIN[ INJ LAT INJ LONG lMJ RT AIC INJ AZNTH INJ TIME PO CIT TIN INJ I LAT INJ _ LON9

tSl4,lO -II.IO ?O.Ol Ill,It 13G,47 It 94 )0 1184,G i.?7 14,1?

2)13,10 "|.iT IT,IS 173,14 119.i3 13 IS 34 lÁl).l 10.11 $9.28

9093,74 -.0I Ál.ÁO I?l.O4 114.15 II 1O tJ 1011.Y 13,79 11,41

1711,01 3,19 |t,T7 181.11 119.31 IT G 13 YlI.0 IT.I| I11,34

1541,13 R.?4 147,9t I13,11 117,00 18 14 31 349°9 11,11 I!|,00

1111o41 I.R) 1)4ol4 II1,11 11t.30 I) 40 t) II1,1 IT.91 311.71

1140.11 -.01 397,91 17).04 I24,11 IR 14 1 140.R 13.79 30?,3?

DI PF[R[NY IAL COIRECTiO_)

YD[ -,II]D TRA *.!78G TC$ *,1411 IAU o|111

ROE -ol317 IIA ,OTI4 RCI ",tYRO ?AU ,17144

FD[ -.7113 FRA -,GI44 FC1-?,3441 ||P 111

I0[ ,5131 IRA o1131 IC) .30T1 FIP Iit

RID-CO, tIE [X[CUTiO_ ACCURACY _illT O(T[NRINATIO_ ACCURACY

IGT III,S If_q ?11,1 IG_ ItT,I IT IToO It 33.1 )1 II,)

RRT ,IIRI RRF .4111 RTF ,_11 CRT ,1811 CN1 ",1101 CI? -,1111

IGI I141.1 RI3 .1114 RI3 ,4411 LIA 11,1 NIA 11,0 IIA I,Y

IGI I17,1 IGI ?OD,I TNA I1.11 ELI 31,1 EL! I!.! ALF I1,11

• LAUNCH DATE JUN 14 I)TI FLIINY TIRE |II.DD ARRIVAL DAY[ NOV T I$?|

HELIOCENTRIC CONIC

RL 151,00 LAL ,00

OP IIG.33 LAP "I.ID

RC 113.131 rd. -Y,II

PLANETOCENTRIC CONIC

CI ID.D4) VHL 4,4??

LNCM AZNTH LMCH TIME

IO.0D II 4D 4S

OO.00 19 SG 11

?O.OQ 14 )4 1

80,00 I0 31 9

9O,OO 11 RI I!

IDO,OD |1 11 I

lID.DO It )l I?

DIITANC[ 1|1o111 EARTH TO MARS

LOL t71,11 VL I|,l?l GAL i.ID AZL II,ll HCA 100.91 iMA 113.11 [CC .IDTSl IMC t.1914 Vl 19.141

LOP It,l• VP 13.117 tAP 1.11 AlP I1,?1 TAL 41,Sl TAP 141.11 RCA 141.4Y APO !1|.11 Vl II,D?I

tP -?,Tt IAL 14.11 lAP II1o17 [TI Ill. IIIA[ 114.13 [T[ IDI.|I IAC 11,44 [TC !?Y.44 LVi -|D.9t

OIFFEREMTIAL COllECTION8

TOE -.1910 TRA -.3DO! TC) -.109t IAU .ORiil

IDE -,$191 RNA ,073| RCI -,9141 FAU ,17909

FDE -.7174 FltA -.liT8 FCI-?o?ÁS3 lip tll

|OE .SSll IRA ,$937 I¢1 ,3113 FIP 114

DLA "11oll RAL IDt.II IAO 1141,1 ?EL 1|o114 PTH 1.1| VNP I.?RI |PA -14,11 NAP 111,11 [CC I.)!11

L-| TEN[ INJ LAT INJ LONG INJ RT A|C INJ AZNTH INJ TIN[ PO (IT TIN INJ 9 LAY INJ 9 LONG

RÁI4,11 -I1.1| TO,D? 111,D4 111.4/ I! tl I1 I114,1 I,YS 14,11

1314.11 -I,Dt 1T,il IT3.14 |tl.lt 13 31 11 1384.t IO,01 )9.)4

101t,|8 -,11 11.44 I??,ID |94.11 13 I 1T IDll.i 13.it 11.61

1717,41 1,4Y 11.|3 lt|,SY 119,4G lY 3 41 YIT,4 I?.D4 111.?)

I)11.13 1,41 14?,ID lit,St 11Y.10 IA 30 41 i$t,8 11,14 3El,T)

IIIl,ll 1,4Y 114.41 Ill.t? |19,40 |D 3? 13 IR|,I !?.04 II).ID

!!41.31 -,11 117,II 177,10 II4.1S 19 31 11 143.4 11,19 )D?.11

RID-COURSE EXECUTION ACCURACY UNLIT O[T[RNINATION ACCUIACY

IGT 891.1 8CA 714.| 8G3 113,1 8T lY.I 8R 11.1 18 IS.7

RRT .|R34 RRF .444? RTF .4094 CRT .Sltl CRG -,riG1 CGT -.tDt9

8G8 |110.3 R•3 .1381 RI) .4994 LSA 3R.S NSA I).9 88A 2.Y

IGI tSl,I IG9 IRS,G THA tl.?R ELI 31.1 [Lt 11.4 ALF II.)0

1|40



-" JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE dUN R4 1671

HELIOCENTRIC CONIC

ML IRE,US LAL ROD

MP 2tQ,S? LAP *l,O?

RC 115.380 61. "?,83

PLANETOCENTRIC CONIC

C3 IS.?TO VHL 4.44R

LNCH AZNTH LNCH TIME

50.00 11 40 10

SO,DO 12 3S 13

70.00 14 32 26

SO.DO 16 32 26

90.00 18 24 14

100.00 19 15 17

110.00 19 31 53

FLISNT TZl_ IS8.00 ARRIVAL DATE NOV 9 tS?l

DISTAMC[ 320.418 EARTH TO MARl

L_. t?I.8i VL 31.gel 6AL i.?S AZL 61.09 MCA lOtoll RMA 155,57 ECC .20634 IMC 1.0939 VS IS.Ill

LOP 14,04 VP 83.1S8 GAP 8,)4 AZP 89,?? TAL 41,SO TAP 143,U RCA 145,93 APO 821.21 V2 26,044

GP -?,97 ZAL 34,4l ZAP 111,94 (T8 184,91ZAE IiS,14 ETE 206,6R ZAC 98,$5 ETC 27?.20 LVI -l,ll

DLA -16o4! RAL SOl,iS RAD SS4t,? V[L It,RE) PTH R,IA VNP 3,R89 DPA -13,30 RAP 321,66 EcC 1,3234

L-I TIME |NJ LAT |NJ LONG ]NJ RT ARC ]MJ A2NTH INJ TIME PO CST TIN |NJ 2 LAT INJ E LONG

2S86,$1 -1t,63 ?0,09 167,91 ISS,4? 12 23 15 1585,3 6.74 54,30

2385,69 -6,38 S?,38 lT3,1S 129.92 13 34 59 1385.? 10,00 39,48

2099,83 -.24 38,61 177,$9 124,15 15 ? 26 1399,8 13,50 1A,76

1724.25 5,25 13,5| 100.99 119.44 17 I 13 724,3 16.84 352.14

1363o71 8,0? 348,62 182,52 117,20 1R 46 5? 363,7 18,5? 326,41

1198,?2 5,25 334,87 liD,99 119,44 19 35 16 196,7 16.94 313,S1

1146.63 -.24 327.53 !??.59 124.I5 19 50 59 146.6 13.50 307.71

DIFFERENTIAL CCRRECTION8

TOE -.2014 TRA -.6005 TC3 -.2842 BAU .1123

ROE -.5234 RflA .0709 RC3 -,3159 FAU ,18566

FDE -.7397 FRA -.9277 FC3-8.1300 BSP 759

DOE .5627 BRA ,6047 BC3 .4249 FSP 1033

HID-CCURS[ [XECUTICN ACCURACY ORBIT DETERMINATION ACCURACY

SET 937.4 6DR 740.1 SG3 640,S ST 18.3 9R 33.9 8S 16.8

RRT .2284 RRF ,4630 RTF .4647 CRT .6747 CR9 -.8867 CST o.9103

8GB 1194.3 R23 .2237 R13 .5479 LSA 39.S MSA 13.4 88A 2.?

SGI 970.? SG2 695,8 THA 21,88 ELI 36.4 EL2 12.6 ALF 67.03

LAUNCH DATE JUN 24 1971 FLIGHT TIME 140,30 ARRIVAL DATE NOV 11 1871

HELIOCENTRIC CONIC

RL 152.06 LAL .00

RP 210.82 LAP -1,04

31STANCE 324.607 EARTH TO NAR8

LOL 271.86 VL 31,954 GAL 6,?0 AZL 91.37 HCA 103.40 RMA 183,1R ECC .20519 INC 1,0656 Vl 29,299

LOP 15,26 VP 23,121 GAP 6.09 AZP 89,73 TAL 41,39 TAP 144o79 RCA 145,60 APO 220,76 V2 26,015

RC 117.545 CA. -7,66 GP -6,16 ZAL 34,51 ZAP 119.99 ITS 184,R2 ZAE 161.40 ETE 234.89 ZAC 92,26 ETC 277,13 LVI -9.51

PLANETOCENTRIC CONIC

C3 19.506 VHL 4,417 DLA -26,30 RAL 310,0? RA3 6642,6 V[L 11.812 PTH 6,83 VHP 3,617 DPA -25.70 RAP 321.29 [CC 1.3210

LNCH AZNTH LNCH TZME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME [DO CST TIM INJ 2 LAY INJ 2 LONG

50.00 11 39 36 2596,10 -11.67 70.13 167.81 136,46 12 22 42 1586.1 6.70 54.34

60.00 12 54 16 2367,49 -R.16 57,41 173.04 129.91 13 34 4 t387,5 9,92 39,SI

70.00 14 30 52 2103.48 -.38 38.80 177.40 124.15 15 5 56 1103.5 13.37 18.99

80.00 16 29 42 1731,52 5,00 [3,91 180.74 119.47 16 58 34 731.5 16,63 $S2,58

90.00 18 20 18 1374.$3 7,73 349.15 182.22 117.29 18 43 13 374.S 18.29 327.10

lOO.O0 19 12 34 1205.99 5,00 335.28 IR3.74 119.47 19 32 43 206,0 16,63 313.95

110.00 19 30 19 1150.29 -.38 327.72 177.40 124.15 19 49 29 150.3 13.37 307.91

DIFFERENTIAL CCRRECTICtI$ MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TD[ -,21t2 TRA -.6125 TC3 -,3644 8AU ,1291 6ST $82.3 $GR 746,1 SG3 616,8 ST 19.1 6R 33,9 88 16.6

RD[ *,5214 RRA ,0689 RC3 -,3362 FAU ,19208 RRT ,2636 RRF ,4811 RTF .5167 CRT .6662 CR8 -.8847 CST -.91?6

FDE -.7507 FRA -.9553 FC3-6.5250 DSP 662 8GB t233.3 fl23 .2132 R13 .592t LSA 40.1 NSA 13.6 SSA 2.?

BDE .5626 BRA .6164 BC3 .49?1 FRP 1361 $61 1020,5 SG2 692,6 THA 21.73 ELl 36.7 EL2 12.8 ALF $5,69

LAUNCH DATE JUN 24 1971 PLIGHT TIH£ 142,00

HELIOCENTRIC CONIC DISTANCE 328,802

RL 152.01 LAL .00 LOL 271.66 VL 31.944 GAL 6.65 AZL 91.04 HCA 104.62 6MA 29.298

RP 211.07 LAP -1,00 LOP 16,48 VP 23,075 GAP 7.85 AZP 89.74 TAL 41,24 TAP 25.886

RC 119.734 GL -7,52 GP -8,35 ZAL 34.62 ZAP 110.0) ETS 184.33 ZAE 159.62 ETE -9.12

PLANETOCENTRIC CONIC

C3 19.250 VHL 4.386 DLA "26,12 RAL 310,10 RAO DS42,5 VEL !1.601 PTH 6.62 VHP 3,550 DPA -26.11 RAP 320.5?

LNCH AZMTH LNCH TIN[ L-I TIN[ INJ LAT INJ LONG INJ RT ARC INJ AENTH INJ TIME PO CRT TIM INJ 2 LAT

ARRIVAL DATE NOV 13 1971

EARTH TO MARS

183.05 ECC .20414 INC 1.0373 Vl

145,87 RCA 145.67 APO 220,40 V2

203.19 ZAC 92.17 ETC 276.96 LVI

[CC 1.3168

INJ 2 LONG

50.00 11 39 $ 2567.17 -11,73 70.17 167.73 156.45 12 22 12 1507.2 6.65 54.38

SO.GO 12 33 22 2309,82 06,16 S?.57 172.92 129,89 13 33 !1 1389,6 9.83 )S.SI

?O.OO 14 29 18 2107,51 -,53 39,01 17?.24 124.15 1| 4 25 1107.5 13.23 19,21

80.00 15 2S 59 1739.19 4.75 14.33 160.52 119.51 16 55 38 739.2 16.41 353.04

90.00 10 16 27 1396.17 7.57 349.80 151.94 117.30 18 39 33 386.2 18.00 )27.01

lOG.DO 19 g 51 1213.67 4.75 335.70 100.52 119.51 19 50 4 213.7 16_41 314.41

liD.DO 19 28 45 1154,33 -.53 527,93 17?.24 124,15 19 47 59 154,3 13.2) 306.13

DIFFERENTIAL CCRRECTIONS

TOE -.2215 TRA -.6251 TC$ -.4503 RAU .1495

HOE -.5172 RRA .06?9 RC3 ".3609 FAU .lil3l

FDE -.7584 FRA -,9504 FC3"8,9204 |$P 979

602 .5125 6RA ,S267 |C3 .S??I FSP 1118

LAUNCH BATE JUN S4 1971

MELIOCEHTRIC CONIC

RL 152,05 LAL .OO L_. 271,16 VL 3|,J|l GAL

RP 211.33 LAP ".9? LOP 17.?0 VP R3.030 GAP

MID'COURSE EXECUTION ACCURACY ORRIT DETERMINATION ACCURACY

SGT 1032.5 6GR 752,3 863 692.7 IT 19.9 SR 53.0 88 IS.I

RRT ,IS|) MRF ,4989 RTF ,_iAY CRT .i959 CRI -,1124 CIT -,le41

SG5 1277,5 R23 ,1981 R13 ,63|1 LSA 40,) NSA 13.? IIA 2.8

SGI [075,6 S62 689,3 TNA 21,41 ELI 37.0 EL2 15,O ALF $4.$0

PLIGHT TIRE 144.00 ARRIVAL DATE NOV 15 1971

DISTANCE 333,000 EARTH TO MARS

S.50 AZL 91.01HCA 105,84 8MA 182.90 EC¢ ,20316 INC 1.0686 VI 2S,2DS

7.$1AZP 85,72 TAL 41,08 TAP

Me 121,945 GL "?,3R GP "R,53 2AL 34.75 ZAP 115,06 ST8 184,03 ZAE 157,60 [T[

PLANETOCENTRI¢ CONIC

C3 16,D03 VHL 4,359 DLA -|5,92 RAL 310.31 RA3 654_,4 V[L 11,T91 PTH 6,61 VHP

LNCH AZMTH LNCH TINS L'I TIME IMJ LAT IMJ LONG |MJ RT ARC |MJ AZMTM INJ

14R,92 RCA 145.74 APO 220,0? V2 25.957

201,RS ZAC $2.06 [TC 276.80 LVl -8.72

SO,O0 11 35 36 25R8.51 -11,79 ?0,23 167,67 136,44 12 21 45

60,00 12 $2 28 2392,06 -6,3t 57,55 172,82 12g,s8 13 32 20

?D.DO 14 2? 45 2111.91 -.?3 39.|4 IT?,09 124.15 15 2 57

60.00 16 24 16 1747,23 4,48 14,75 180.31 116,$5 IS 53 23

SO,OD 18 12 36 1397,71 ?,01 350,45 181,69 117.47 IS 35 56

100,00 16 ? S 1221,70 4.46 336,14 180,31 119,55 16 27 29

110.00 18 27 11 1158.72 ",?0 328,16 177,09 124.15 IS 4R 30

DIPFERENTIAL CORRECTION8 NID-COURSE EXECUTION ACCURACY

TDE -.22?3 TRA -,1341 TC3 -.532R IAU ,IR72 8GT 1078.8 SGR ?60,4 SG3 721.9

RDE -.5136 NRA .0141 RC3 -,3863 FAU .20534 RRT ,3305 RRF ,5195 RTF .6081

FDE -.?83? FRA-1,0221 F¢3-9,3552 |RP 1140 806 1319,g R23 .IS70 R13 ,6669

BDE ,5516 BRA .63?4 IC3 ,6SR2 FSP 1154 $GI 112?,1 662 686.S THA 21.42

3.455 DPA -16.53 RAP 519.$2 [CC 1.3127

TINS PO CST TIN INJ 2 LAT INJ 2 LONG

1556.5 6,55 §.4,44

1392.1 9,72 39.?3

1111.9 13.07 19.45

?4?,2 16,17 )53.52

59?,7 17.70 328.52

221.? 16,17 314.89

158,? 13.07 368.37

ORBIT DETERMINATION ACCURACY

6T 20.4 SR 33.8 SS t?,3

CRT .?632 CR6 ".8821CST -.9252

LSA 40,? HSA 15,9 8SA 2,8

ELI 37,2 EL2 13,2 ALF 63,39
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNC_ DATE JUN t4 ISYI FLIGHT TIN( 140,OO ASRIVAL BAT( tOV 17 1071

NELIOCENTRIC C_NIC

RL 152.0R LAL ,00

RP 211.$0 LAP ".94

RC 124.177 GL -?.20

PLANETOCENTNIC CONIC

C3 10.76t VHL 4.35|

LNCH AZMTH LNCH TIME

50.60 11 38 10

SO.DO 12 51 34

70.00 14 25 12

80.00 15 21 33

90.00 18 6 34

100.00 19 4 25

110.00 19 25 39

DISTANCE 337.201 EARTH TO MAll

L_ 271,80 VL Sl.I)O GAL S.S3 AZL 90.91 HCA 107.00 INA Ill.SO (CC ,IOt|O INC .DIO0 il |l,lll

LOS B 18.91 VP 22.967 GAP 7.38 AZP 69.71 TAL 40.89 TAP 147.94 RCA 145.82 APO RID.Y8 V2 25.R24

GP -8.72 ZAL 34.91 ZAP 114.09 ST8 103.73 ZAE 155o96 ET£ 100.38 ZAC 91.98 ETC 171.43 LVI -8.$1

DLA -1S.71 RAL 510.46 RAO 6141.3 VEL !!.781 PTH 6.11 VNP 3.432 DPA "26.93 RAP 310.07 ECC 1,3DRI

L-| TIME |NJ LAT INJ LONG ]NJ RT ASC ]NJ AZMTH |NJ TIN( PO CST TIN INJ 2 LAT INJ 2 LONG

2590.12 -11,87 ?0.30 167.64 136.42 12 21 20 1590.1 1.5O 54.$1

2394080 -0o40 51.82 172,75 129.66 13 31 31 1594.8 9.$0 39.87

2116.67 -.IS 39.49 176,98 124.14 15 I 29 1116.T 12.90 19.72

1755.64 4.19 15,24 180,13 119.59 16 50 49 755oS 15.93 354.03

1409.46 6.64 351,12 181,47 117,55 |8 32 23 409.5 1?.40 529.2S

1230.11 4.19 336.61 180,13 119.59 19 24 55 230.1 15.93 315.59

1163.49 -.88 328,41 176.98 124.14 19 45 2 IS3.5 12.90 )OR.S4

DIFFERENTIAL CCRRECTION8 NID-COURSE EXECUTION ACCURACY GqBIT DETERMINATION ACCURACY

TOE -.2413 TRA -.6513 TC3 -.$372 BAU .1896 8ST 1149.3 8OR 765.) 363 ?43.9 8T 21.5 SR 33.S SS 17.0

RDE -.5082 flRA .0654 RC3 ".4082 FAU .21051 RRT .3648 RRF °5345 RTF .0478 CRT .7154 CR8 ".67Rl CIT ".9350

FOE -.7712 FRA-l.0251 FC3-9.7144 SiP 1250 SOB 1360.7 R23 .1762 R13 .7003 LSA 40.9 NSA 14.1 88A R,6

BD£ .562S DRA .6543 DC3 .?567 FSP 1215 861 1200.5 862 682.1 THA 20,56 ELI 37,6 EL2 13.4 ALF 4|.49

LAUNCH DATE JUN 24 1971 FLIGHT TIME 146.00 ARRIVAL DATE NOV 19 1R71

HELIOCENTRIC CONIC DISTANCE 341.406 EARTH TO NARD

RL 152.00 LAL .00 LOL 271.86 VL 31.924 GAL 6.50 AZL 90.95 HCA 108.26 8HA 182.72 ECC .20149 INC .9509 VI 20.298

RP 2|1.87 LAP -.90 LOP 20.12 VP 22.945 GAP 7.16 AZP 69.70 TAL 40.68 TAP 148.94 RCA 145.90 APO 219.53 V2 25.695

RC 126.431 GL -7.05 GP -8.90 ZAL 35.08 ZAP 112.12 ET8 185.43 ZAE 154.09 ETE 199.20 ZAC 91.89 ETC 275.46 LVI -?.$2

PLANETOCENTRZC CONIC

C3 18.525 VHL 4.304 OLA -25.49 RAL 310.63 RAG $642.2 VEL 11.771 PTH S.80 VHP 3.379 DPA -27.34 RAP 315.31 ECC 1.3046

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME II0 CST TIM INJ 2 LAT INJ 2 LONG

50.00 II 37 46 2591.99 -11.96 70.39 167.63 136.40 12 20 38 1592.0 S.40 54.59

60.00 12 50 46 2397.85 °6.62 57.97 172.70 129.85 13 30 44 1397.9 S.47 40.02

70.00 14 24 40 2121.78 -1.08 39.76 176.68 124.14 15 O ! 1121.8 12.71 20.00

80.00 16 18 51 1764.35 3.90 15.72 179.97 t19.63 16 48 15 764.4 15.67 354.55

90.00 18 5 12 1421.40 6.26 351.79 181.27 117.63 18 26 53 421.4 17.05 329.98

100.00 19 1 43 1238.85 3.90 337.09 179.97 !19.63 19 22 22 238.D 15.67 315.91

110.00 19 24 6 1168.59 "1.08 328.68 176.88 124.14 19 43 35 168.S 12.71 308.92

DIFFERENTIAL CCRR(CTIONS H|D-COURS( EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.2527 TRA -.6563 TC3 -.7422 DAU .2126 3GT 1219,4 8GR 771.0 SO3 766.7 8T 22.4 SR 33.5 85 16.8

RDE -.5029 RRA .0622 RC3 -.4313 FAU .21584 RRT .3960 RRF .5504 RTF .6828 CRT .7244 CR8 ".8751 CST -.9399

FD£ -.7659 FRA-l.0359 FC-10.0866 DiP 1389 SOB 1442.7 R2S .1702 R13 .7282 LSA 41.2 MSA 14.2 SSA 2.9

BDE .5629 6RA .$692 BC3 .8584 FIP 1266 SOt |273.5 SG2 677.9 THA 19,92 ELI 37.9 EL2 13.S ALF 59.89

LAUNCH DATE dUN 24 167! FLIGHT TIM( 150.00 ARRIVAL DATE NOV 21 1971

DISTANCE 545.613

LOL 271.SS VL 31.921 GAL S.45 AZL 90.$2 HCA 109.47 SNA

LOP 21.33 VP 22.904 GAP 6.94 AZP $9.69 TAL 40.45 TAP

GP -9.09 ZAL 35.27 ZAP 110.14 ETS IS5.11 ZAE 152.20 ETE

DLA -25.25 RAL 310.82 RAG $642.1 VEL 11.761 PTH 6.79 VNP 3.332 DPA -27.74 RAP 317.54 ECC 1.5011

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIN ]NJ 2 LAT INJ 2 LONG

2594.12 -12.07 ?0.48 167.64 135.58 12 20 38 15g4.1 6.30 54.66

2401.20 -S.?S 58.13 172.67 129.83 IS 29 57 1401.2 9.33 40.18

2127.22 -1.29 40.04 t?S.OO 124.13 I4 58 34 1127.2 12.52 20.30

1773,44 3.59 11.22 179.85 119.66 IS 45 40 773.4 |5.40 355.03

1433.50 5.88 352.47 181.09 117.71 18 25 27 453.5 16,73 330.73

1247.91 3.59 33T.59 179.85 119.65 tg 19 49 247.9 15.40 315.45

1174.04 -1.29 328,96 176.80 124.13 19 42 7 174.0 12,52 309.22

HELIOCENTRIC CONIC EARTH TO MARS

RL 152.05 LAL .00 182.S| ECC .20075 INC .9215 Vl 29.298

NP 212.14 LAP -.87 149.92 R¢A 145.99 APO 219.32 V2 25.$64

RC 128.706 GL -6.85 196.14 ZAC 91.80 ETC 2?6.28 LVI -7.52

PLANEI'OCENTRIC CONIC

C3 18.297 VHL 4.277

LNCH AZNTH LNCH TINE

50.00 11 37 24

$0.00 12 49 56

70.00 14 23 7

80.00 IS IS 9

90.00 IS I 34

100.00 18 59 1

110.00 19 22 33

DIFFERENTIAL CORRECT/ON8

TDE -.2593 TRA ".S?S8 YC3 -.8417 DAU .2344

ROE ".4991 RRA .ORS5 RC3 -04534 FAU ,32233

FOE -.1S83 FRA-I.O/IO ?C-tO.SIRS DSP 1519

DOE .5S24 ERA .R795 2C3 .$514 FIP 1271

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT |212.2 5GR 780.0 863 794,8 ST 23.0 IR 33.5 IS I1.1

RRT .42|1 RRF .STO? RTF *_.58 CRT .1294 CRS ".0732 COT -*1428

SGB ISOO,2 R23 ,1122 R|3 ,7|St LSA 41.6 NSA 14,$ 88A 2,|

8GI 1340.5 SG2 S?5,O THA 19.13 EL1 30.2 EL2 13,0 ALF SS,I?

LAUNCH DATE JUN R4 1971 FLIGHT TIME 152,00 ARRIVAL DATE NOV 23 1971

HELIOCENTRIC CONIC

RL 152.0S LAL ,DO

RP 818.43 LAP ".IS

RE 130.999 6L "6°67

PLANETOCENTRIC CONIC

CS II.D?t VHL 4,25|

LNCH AENTH LNCH TIME

50.00 I1 3? 4

SO.Q0 12 49 8

70.00 14 RI 35

SO.D0 16 15 25

00.00 I? 5T 58

100.00 18 50 20

110.00 II RI 1

DIFFERENTIAL CORRECTIONS

TOE -.2741 TRA -.6959 TC3 -.gssI |AU .2803

RD[ -.4920 RRA .0600 RC5 -.4792 FAU .22596

FOE -.7540 FRA-|.0487 FC-10.8248 D6P 1704

ROE .5532 DRA .$985 BC3 1.07?5 FSP 1349

DISTANCE 349,822 EARTH TO NAGS

LOL 171.11 VL 31,515 GAL S.SD AZL SO.IS MCA 110,ST 8MA 182,01 ECC .!0007 INC ,ISIS Vl 21,1tl

LOR 22.53 VP 22.864 GAP S.75 AZP 00.69 TAL 40.20 TAP ISOoSS RCA 145,05 APO SIS,IS V| 21,132

GP -9.2? ZAL 33,45 ZAP 104.18 ETS 182.80 ZAE 150.30 [T[ [57,17 ZAC 91,70 ETC |?S.tt LVl -?,tl

DLA -2|.02 RAL 311.03 RAG 6142,0 V[L |t.7S! PTH 6,78 VHP 3.255 DPA -25.14

L-I TINS INJ LAT |NJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CST TIN

tSRi.5! "11.19 ?0,58 16T.67 131.56 12 20 20 ISGS.S

2404,$4 -6,R2 56,31 172.SS 129.80 13 29 13 1404.8

2133.D1 -1.51 40.55 170.74 124.12 14 5? 8 1133.0

I?RR.82 3.26 IS.74 179.72 |!R.69 16 43 !t 762.S

1445.$0 5.49 355.17 180.95 117.79 18 22 4 445.D

1257.29 3.23 338.1! 171.72 !11,69 19 17 16 257.3

11_0.05 -t,51 319,26 176,74 124.12 lO 40 41 17R.8

MID-COURSE EXECUTION ACCURACY

SGT 1371.6 8OR 783.3 SG3 8tl.3

RRT .4333 RRF .5825 RTF ,7409

$GB 157g.5 R23 .1569 R!3 ,7752

$61 1430.7 SO2 $69.4 THA 18.77

RAP 311,77 [CC 1.23T4

INJ 2 LAT INJ 2 LONG

S.IS 54,71

g,t7 40,5S

12.31 20.RE

15.|2 555.$4

IR.45 531,46

11,12 Sl?.Ot

12.51 301.53

ORBIT DETERMINATION ACCURACY

8T R4.2 8R 33.2 86 IS,4

CRT .7389 CRS -,SRDO CST -.$474

LSA 41.7 H6A 14*S SSA 2.S

EL1 38.S EL2 14.0 ALF SG.?9
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JPL TM 33-1OO EARTH--MARS TRAJECTORIEs (VOL. 4, 1971)

LAUNCH DATE JUH R4 1671

HELIOCERTR|C CClIIC

RL 1S2.D8 LAL ,DD

RP 21R.T2 LAP -.SD

RC 133.31E GL -8.48

• PLANETOCENTRIC CONIC

C3 17.652 VHL 4.22S

LNCH AZNTN LNCH TIRE

SO.DO 11 36 45

DO.DO 12 48 2D

TO.OD 14 20 3

80,OD 16 10 46

90.00 IT 64 26

IOO.OO 18 53 4D

110.00 19 19 29

LOL 271.0i VL

LOP R3.T3 VP tR.8R$ GAP I.S3 AZP 89.68 TAL 39.92 TAP 1S1.79 RCA 146.1T APO R16.01 V2 25.798

GP -9.45 ZAL 3S.?R ZAP 106.23 [T8 182.47 ZAE 148.39 ETE 196.2R ZAC 61.61 [TC 275.94 LVI -8. TE

DLA -24.77 RAL 311.26 RAG 6641.6 VEL 11. 742 PTH 6.77 VHP 3.24R DPA -28.53 RAP 316.00 2CC 1.2638

L-| TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CBT TIN INJ 2 LAT INJ 2 LONG

2599.18 -12.32 70.70 167.72 136,33 12 2D 4 1599.2 6.05 54.86

2408.77 -7.09 50.50 172.67 129.76 13 28 26 1408.8 9.DD 40.55

2139.13 _1.?4 40.66 |76.70 |24.11 14 55 42 1139.1 12.06 ,D.9S

1792.55 2,gs 17.27 179,62 119.72 16 40 4t 792.5 14.83 358.21

1458.28 5.09 353.6? 180.80 117,85 18 1_ 44 458.3 I6.09 332.24

1266.9T 2,95 338.64 t79,62 ||9.72 19 14 47 267,0 14.83 31T,$8

1185.95 '1.74 329.58 176.70 124.11 19 39 15 185.6 12.08 3OR.IT

FLIGHT T|HE |$4.00 ARRIVAL DATE kOV 23 16TI

DISTANCE 354,D33 EARTH TO MARS

51,917 8AL 8.34 AZL 9O.Ri HCA !11,6? IRA |lt. Sg EC¢ .19946 [NC .lilt VI 26,268

DIFFERENT IAL CORRECTION8

TDE -.2844 TRA -.7108 TC3-1.0837 DAU ,2652

RDE -.4862 RRA .D589 RE3 -,5037 FAU .23064

FDE -.7464 FRA-1.0529 FC-11,1849 BDP 1877

DOE .5633 6RA .7132 BC3 1,1950 FRP |384

HID-COURSE EXECUT|OE ACCURACY ORBIT DETERMINATION ACCURACY

3GT 1454.0 SGR 789.7 8G3 $32.5 8T 23.0 8R 33.D 61 18.2

RRT ,4796 RRF ,5983 RTF .7648 CRT .?446 CR8 -.8680 C8T -.9302

3GB 1654.6 R23 .1516 HI3 .7947 LRA 41.9 NSA 14.6 86A 2,9

8G1 1515.1 8G2 665.1 THA 18.23 EL1 38.9 EL2 14.2 ALF 55.28

LAUNCH DATE JUN 24 1971 FLIGHT TIME 156.00 ARRIVAL DATE NOV 27 1971

HELIOCENTRIC CONIC

RL 152.06 LAL ,DO

RP 213.01 LAP -.76

RC 135.643 GL -8.29

PLAN(TOCENTRIC CONIC

C3 17.638 VNL 4.200

DISTANCE 358.245 EARTH TO MAR8

L_4. 271.86 VL 31.916 GAL 6.26 AZL 90.83 HCA 113.06 6NA 182,58 [CC .19891 IMC .8311 VI 29.288

LOP 24.92 VP 22.787 GAP 6.32 AZP 89.67 TAL 39.63 TAP 152.70 RCA 146.27 APO 218.90 V2 '3.766

GP -9.62 ZAL 35.97 ZAP 104.28 [T3 182.15 ZAE 146.47 ET[ 195.48 EAC 91.52 ETC 275.76 LVI -6.32

LNCH AZNTH LNCN TIM( L-I TIME INJ LAT

SO.DO 11 36 28 2602,D5 -t2.46

60,DO 12 47 33 2413.00 -7,28

TO.OO 14 18 31 2145.38 -1.99

80.00 18 8 8 1802.48 2.61

90.00 1T SO 56 1470.94 4.69

tOO.DO 18 51 O 1278.96 2.61

110.00 19 17 57 1192.39 -1.99

DIFFERENTIAL CGRRECTION6

TDE -,293D TRA -.7645 TC3-1.204i BAU .3103

ROE -.4809 RRA .D573 RC3 -.5296 FAU .R3553

FDE -,7481 FRA-I.O66D FC-11.5607 BRP 2067

8DE .5631 BRA .7268 BC3 !.3160 F8P 1403

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CONIC

RL 152.08 LAL .QD

RP 213_31 LAP -.73

DLA -24.31 RAL 311.51 RAG 6641.8 VEL 11.733 PTH 6.76 VHP 3.213 DPA -26.92 RAP 315.23 ECC 1.29D3

|NJ LONG |NJ RT ARC INJ AZMTH INJ TIME I_ CST TIM INJ 2 LAT INJ 2 LONG

7D.83 167.79 136.30 12 19 50 1602.1 5.90 53.01

56.70 172.69 129.75 13 27 46 1413.D 8.62 40.78

41.00 176.68 124.10 14 54 16 1145.6 11.85 21.30

17.82 |76.54 119.75 16 36 10 802.5 14.33 358.8D

354.58 180.69 117.92 16 15 27 470.9 15.?4 333.DI

339.19 179.54 119.75 19 12 17 277.0 14.33 318.17

329.92 176.66 124.10 18 37 49 192.4 11,65 31D,2R

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 1537.4 8GR 797.4 8G3 854.8 ST 25.8 6R 32.8 88 16.,

RRT .5055 RRF .6152 RTF .7669 CRT .7494 CR8 -.6644 CRT -.6524

3GB 1731.9 R23 .1466 R13 .8132 LSA 42.2 MSA 14.7 IRA 3.D

38| 1800.8 382 661.0 THA 17.82 ELl 39,3 EL2 14.3 ALF 53.95

FLIGHT TIkE 158.00 ARRIVAL DATE NOV 29 19Y1

DISTANCE 362.458 EARTH TO MARS

L04. 271.86 VL 31.917 GAL 6.22 AZL 90.80 HCA 114.2R 3NA 182.59 [CC .19842 INC .8001 Vl 29,298

LOP 26.12 VP 22.74R GAP 6.13 AZP 69.67 TAL 39.32 TAP 153.58 REA 146.36 APO 218.62 V2 25.732

GAb -i. OO ZAL 36.24 ZAP 102.36 [76 101.82 ZkE 144.56 [T£ 194.7R ZAC 91.42 ETC 275.59 LVI -S.9ERC 137.99| GL -8.D9

PLANETOCENTRIC CONIC

C3 17.427 VHL 4.175

LNCH AZNTH LNCN TIME

SO.DO 11 36 12

90.00 12 46 47

?O.OO 14 16 58

60.00 18 5 28

90.00 |7 47 2R

IOO.O0 18 48 20

|tO.DO 19 18 25

DLA -24.24 RAL 511.77 RAG iE41.7 VEL 11.724 PTH 6.78 VHP

L-! TIME INJ LAT |NJ LONG INJ RT A3C

2605.21 -12,61 70.97 167.87 136.27 12 19 36

2417.52 "7.47 58.92 172.74 129.72 13 27 4

2152.35 "R.25 41.36 176.67 124.09 14 52 51

1812.77 2.27 18.39 179,48 119.78 16 35 41

1483.80 4.28 355.30 180,60 !17,90 18 12 12

1207.24 2.27 339.75 179.48 11R,78 19 9 48

llSg.lT -2.25 330.27 176.87 124.09 19 36 24

MID-COURSE EXECUTION AccuRACY

86T 1534.9 8_ ROt.I 3G3 069.0

RRT .5267 RRF .6270 RTF ._3|

868 1120.8 R25 .1435 R15 ,8280

$81 1698.5 882 653.5 THA 17.09

DIFF[_ENTIAL CCRRECTION8

TD[ -.3052 TRA -.7420 TC3-1.$390 BAU .3374

AGE -.4733 RRA oDSTR RC$ -.531R FAU .E3538

PDE ".7108 FRA-I.OIR2 F¢-11.8423 lip 2250

6DE .5632 RRA .7443 8C3 1.4402 FSP 1457

LAUNCH DATE JUN E4 1971

HELIOCENTRIC CONIC

RL 152.06 LAL .OD

RF 213.61 LAP -.69

3.181 DPA -29.30 RAP 314.4T ECC ].|Oil

INJ AZNTH INJ TIN[ PO C8T TIM INJ 2 LAT INJ 2 LONG

1605.2 3,74 55.14

1417.5 6.62 40.98

1152.4 11.60 21.67

812.8 14,22 357.41

483.8 15.39 533.78

287.2 14.22 3tS.TT

109.2 11.60 310.59

ORBIT DETERMINATION ACCURACY

ST 26.6 3R 32.3 |8 IS.4

CRT ,754| CRI ".8570 (IT *.9545

LSA 42,3 MSA 14.A 83A 3,0

ELI 59.6 EL2 14.3 4LF 52.12

FLIGHT TIME 160.00 ARRIVAL OAT[ DEC 1 1871

O|DTANC[ 366.672 EARTM TO MARA

LOt. 271.66 VL 31.R18 GAL 6.16 AZL 90.7? HCA 115,45 8HA 182.62 [CC .IR797 INC .T685 Vl 2R.298

LOP R7.31 VP 22.71R GAP 5.84 AZP BD.R7 TAL 38.R8 TAP 154.44 RCA 146.47 APO 216.T7 V2 25.19T

RC 146.356 GL -5.86

PLANETOCENTR[C CONIC

C3 tT.221 VNL 4.150

LNCH AZNTH LNCH TIME

5D.DO 11 35 S$

60.00 12 48 1

70,DO 14 15 26

8D.OD 16 2 49

9D.OD IT 44 3

100.00 16 45 41

ltO.O0 19 14 52

DIFFERENTIAL CORRECTION3

TDE -.3150 TRA -.7STT TC3-1.4736 DAU .3642

RDE ".4685 RRA .03?5 RC3 -.5?58 FAU .24166

FDE -.6898 FRA-t.02T? FC-12,1489 B3P 2417

BDE .5629 BRA .?5g8 BC3 1.5821 FSP 1469

GP -9.97 ZAL 36.5) ZAP 100.43 ET8 181.48 ZA[ 142.65 [T[ 164.02 ZAC 91.32 [TC 275.42 LVl -5.53

DLA -23.9R RAL 312.05 RAO 6641.5 VEL t1.716 PTH

L-I TIM( INJ LAT INJ LONG INJ RT ASC

2608.63 -12.78 71.12 167.68 136.23 12 Ig 26

2422.34 -?.68 59.16 172.80 129.69 13 26 23

2136.46 -2.52 41.T3 176.69 124.07 14 51 25

1823,35 1.91 18.97 179.44 1t9.80 16 33 12

14g6.86 3,86 356.04 180.53 11R.04 18 g 0

129T.83 1.91 340.34 179,44 11g,80 lg T Ig

1206.2T "2.52 330.64 176.69 124.07 18 34 58

HID'COURSE EXECUTION ACCURACY

8GT 1730,8 $GR 806.6 383 885.3

RRT ,5480 RRF .64D? RTF .8190

888 1909.5 R23 ,1404 R13 ,8389

381 I?65.3 882 650.5 THA 16.56

6.75 VHP 3.152 DPA -29.66 RAP 313.71 [CC 1.2634

INJ AZMTH INJ TIME PO C$T TIN |MJ 2 LAT INJ 2 LONG

1608.6 5,57 55.29

1422.3 8.41 41.22

1159.3 11.35 22,08

823.4 13,89 358,02

4g6.g 15,D3 334.5?

297.8 15.89 319.39

206.3 11.35 31D,98

ORB|7 OETERNINATION ACCURACY

ST 2T.8 SR 32.2 38 15.0

CRT .7586 CR$ -.6819 C8T -.9559

L3A 42.3 HRA 14.9 $3A 3.0

ELI 40.0 EL2 14.6 ALF S0.36
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUHCH OATE JUm R4 tR?I

NELI¢)¢ENTRIC CQNIC

RL 152.06 LAL .GO

RP 213,62 LAP -,66

RC 14R.739 GL -5.$$

PLANETOCENTR|C CONIC

C3 17,019 VHL 4.125

LNCH AZMTH LNCH T|NE

SD.DQ 11 33 44

SO,DO 12 45 1S

70.00 14 13 5_

IO.OD 16 0 10

90.00 IT 40 39

100.00 16 43 2

110.00 19 13 19

FLIGHT T|N[ t62,00 ARRIVAL DATE DEC | 1971

LGL 271.8i VL 3t,9Zt GAL

LOP 28,4i VP 2tolT6 GAP

6P -10,14 ZAL 3G,04 ZAP

DISTANCE 370.1t6 EARTH TO NAIl

I,ID AZL tO.?4 HCA 116.13 INk 182.66 [CC ,1t?|8 INC oT364 V! 19.lll

3.75 AZP 89.67 TAL 38,65 TAP 155.28 RCA 146°ST APO 218.73 VZ 2i,662

Mo56 [T3 181.15 ZAE 140,74 [T[ 193,36 ZAC 91.22 [TC 2?t,21 LVI -3.14

DLA *23.6G RAL 312.33 RAD t(_l,S VEL ll. TOY PTH 6,74 VHP 3.127 DPA -$0.02 RAP 312,98 ECC 1,1101

L-] ?|HE |NJ LAT |NJ LONG INJ RT AIC INJ AZHTH lNJ TIN[ PO CST TIH IMJ 2 LAT |HI 2 LON9

2612,32 -11,96 T1,20 168.10 136.19 12 19 19 1912,3 S,39 SS,AA

2427.45 17,90 59.41 172.88 129.65 13 25 42 1427,3 1,19 41.47

2166.89 -2.80 42.12 179.72 124.05 14 49 59 1166.9 11.07 22.47

1834.23 1.54 |9,57 179.42 119.92 16 30 44 834.2 13.36 356,66

1510.12 3.44 356.78 180.47 118,0g 18 5 49 510.1 14.65 335,36

1308.71 1.54 340,93 179.42 119_92 19 4 50 308.7 13.J6 320.03

1213.71 -2.80 331,03 176,72 124,05 19 33 32 213.? 11,07 311.39

DIYF_RENTIAL CORRECT|ONS

TOE -.3244 TRA -.7731 TC3-1.6129 BAU .3915

R0£ -.4593 RRA .05_ RC3 -,5996 FAD ,24446

FOE -.6638 FRA-t.OOg8 FC-12.4373 DiP 2609

80£ .5623 ERA .7762 BC3 1.720? FSP 1317

MID-COURSE EXECUT|Gfi ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1829,7 SGR 911,9 393 999,9 IT 28.6 8R 31.9 SS t4,S

RRT .5978 RRF .653R R?F ,3325 CRT ,7620 CR8 *.9456 CST -.9566

8GB 2001.8 R23 .1380 R13 .8500 LSA 42.6 MSA 15.0 IDA 3.1

SGI 1894.9 SG2 645.4 THA 16.03 ELI 40.3 EL2 |4.? ALP 49.06

LAUNCH DAT_ JUN 24 1971 FLIGHT TIN[ 104.00 ARRIVAL DATE DEC 5 1971

HELIOCENTRIC CONIC

RL 132.06 LAL .00

RP 214.24 LAP -.62

RC 145.136 CA. -5,46

PLANETOCENTRIC CON|C

C3 16.819 YHL 4.101

LNCH AZMTH LNCH TIME

50.00 11 36 31

6D.00 12 44 29

?O.OG 14 12 19

80.00 15 37 31

90.00 17 37 17

100.00 18 40 22

110.00 19 11 45

LOL 271.86 VL 31.924 GAL

LOP 29.67 YP 22.641 GAP

GP -10.31 ZAL 37.16 ZAP

DISTANCE 375.101 EARTH TO MAR1

6.04 AZL 90.70 HCA 117.82 SMA 182.71 £CC .19725 INC .7038 Vt 29.299

5.57 AZP 89.67 TAL 38.29 TAP 156.11 RCA 146,68 APO 216.75 V2 25.627

96.70 ITS 160.80 ZAE 138.85 ETE 192.75 ZAC 91.12 [TC 2?S.DI LVI -4.79

DLA -23.56 RAL 312.66 RAD 6641.4 VEL 11.699 PTH 6.73 VHP 5.106 DPA -30.37

L-! TIME IMJ LAT INJ LONG ]NJ RT A$C INJ AZHTH ]NJ TIME PC) CGT TIN

2616.27 -13.16 71.45 168.24 136.15 12 19 ? 1616.3

2432.87 -8.14 59.67 172.97 129,61 13 25 1 1432.9

2174.65 -3.10 42.52 176.76 124,03 14 48 33 1174.?

|845.42 1.I6 20.18 179.42 119.64 16 29 16 845.4

1523.60 3.01 357.53 180.44 116.13 16 2 41 525.6

1319.59 1.16 345.55 |79°42 129.64 19 2 22 319.g

1221.47 -3.10 331.44 176.76 124.03 19 32 6 221.5

RAP 312.26 ECC 1.2768

INJ 2 LAT |MJ 2 LONG

5.19 55.61

7.96 41.73

10.79 22.89

13.21 359.31

14.27 336,17

13.21 320.66

lD.T9 311.80

DIFFERENTIAL CCRRECTIONS

TOE -.3332 TRA -.7886 TC3-1,7566 9AU .4191

RDE -.4519 RRA .0974 RC3 -,6232 FAU .24669

FD[ -.6354 FRA -.9901 FC-12.7084 99P 2805

BD[ .5614 2RA ,7907 6C3 !.8638 FSP 1545

LAUNCH DAT[ JUN 24 1971

H[LIOCENTRIC CONIC

M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

$GT 1932.0 $GR 817.0 $05 913.2 IT 29,5 9R 51.6 96 14.0

RRT °5864 RRF .6667 RTF .8442 CRT .7645 CR$ -.8399 CST -.9568

SGB 2097.6 R25 .1360 RI5 .i597 LSA 42.8 M3A 15.D 66A 3.1

301 1997.6 SG2 640.1 THA 15,56 EL! 40,6 EL2 14.0 ALF 4f.57

FLIGHT TIME 166.00 ARRIVAL GATE DEC ? 1971

DISTANCE 379.515 EARTH TO MAR6

RL 151.06 LAL .00

RP 214,$5 LAP -.59

RC 147.555 GL -5.23

PLAN[TOCENTRIC CONIC

C3 16.624 VHL 4.077

LNCH AZNTH LNCH TIME

30.00 I1 55 18

60.00 12 43 42

TO.DO 14 10 44

60.00 IS 54 51

90.00 17 33 5R

IO0.O0 16 37 45

110.00 19 10 10

DIFFERENTIAL CORRECTION9

TOE -.3413 TRA -.9037 TC3-1.9OAS JAU ,4419

ROE -.4442 iRA ,OiYi R¢3 -_14?D FAD .14ill

FOE *.6954 FRA -ol66? F¢-ll,lll? lip 300T

lOG ,5902 IRA .8011 IC3 2,0110 FiR tit4

LG. 271.86 VL 51.928 GAL 5.98 A2L 90.67 HCA 110.99 SMA 182.78 ECC ,19692 IHC ,6706 Vl 29,298

LOP 50.95 VP 22.606 GAP 5.39 AZP 89.67 TAL 57.92 TAP 156,91 RCA 146.78 APO 218.77 V2 25.591

GP -10.46 ZAL 57.51 ZAP 94.8? ETS 180.46 ZAE 156.97 ET( 192.16 ZAC 91.02 ETC 274.94 LVI -4.39

OLA -23.04 RAL 312.98 RAD 6641.5 VEL 11.690 PTH 6.72 VHP 3.087 OPA -30.71 RAP 511.55 ECC 1.2?36

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

2620.10 -13.57 71.64 168.59 156.10 12 18 59 IE20.5 4.96 55.79

2438.60 -6.39 59.95 175.08 129.56 15 24 21 1458.6 ?.71 42.01

2182,76 -3.41 42.95 176.85 124.00 14 47 ? 1182.0 10.49 23.33

1656.91 .77 20.81 179.43 11g.85 16 25 46 856.g 12.86 559.98

1537.30 2.57 558.30 180.42 118.17 17 59 34 537,5 13.88 539.99

1331.58 .77 342.10 17t.43 119.85 18 59 54 331.4 12.86 521,35

1229.57 -5.41 551.86 176.83 124.00 19 30 40 229.E 10.49 312.24

MID-COURSE EXECUTION ACCURACY OR|IT DETERMINATION ACCURACY

SGT 2038.4 IGR 822.1 $95 928.0 IT 39.5 iR 51.3 it 13o5

flRT ,9058 flRF .9Yl2 RTF ._a46 CRT .769_ Cll ",$$09 CIT -,615|

8GB tIH,I R25 ,13AT RI5 ,8684 LIA 42,0 M|A 1S,I iIA 3.l

I91 2102,3 SG2 154.7 THA 1|oll ELI 40,9 ELI 14,1 ALF 46.15

LAUNCH DATt JUN |4 19Y1 FLIGRT TIME 118,00 ARRIVAL DATE DEC | till

HELIOCENTRIC CONIC

RL 152,06 LAL .DO

RP 214.88 LAP *.55

RC 149.996 GL -S.O0

PLANETOCENTRIC CONIC

¢3 16.432 VHL 4,0|4

LNCH AZMTH LNCH TIME

SO.DO 11 35 6

60.00 IR 42 59

f0.00 14 9 9

90.00 15 3R 11

90.00 17 30 36

IOD.O0 16 35 3

110,00 19 8 35

DIFFERENTIAL CCRR£CTION6

TOE -.3488 TRA -,9166 TC3-2.0559 DAU .4751

RDE -.4364 RRA .03T? RC3 -.6710 FAU ,25059

FD[ -.5?40 FRA -.9415 FC-13,2026 DiP 5209

BDE .558? 6RA .8206 BC3 2.1626 FGP 1578

OiITANCE 383.529 EARTH TO NARI

LQL |f1.11 VL 31,i|3 GAL §.12 AZL 90.14 MCA 120,1T 8NA 182.35 ECC ,19666 INC ,9566 V1 I1.111

LOP 32,03 VP 22,5T1 9AP 5,21 AZP 89,68 TAL 37.13 TAP 157,70 RCA 149,89 APO 211.91 V2 21,$54

9P -10,64 ZAL 3T,8T ZAP 93.06 ETI 180.11 ZA[ 135,10 [TE 1t1.61 ZAC 90.92 (TC 2T4,71 LVI -4,02

OLA -tt,TD IAL 313,St RAD 3M1,| V[L 11.682 PTN 9.?2 VHP $.071 DPA -$1,04 RAP 310,ii [CC t.2704

L-| TIN[ |HJ LAT ]NJ LONG |NJ RT AIC INJ AZMTH |NJ TIN[ PO ClY TiM |MJ 2 LAT INJ 2 LONG

2626,01 -13.59 ?1.84 168,56 136,05 12 18 $1 1625.D 4.?S §5,R9

2444°64 -8.65 60.25 175.21 129.52 13 25 40 1444,6 ?,44 42,30

2191o20 *3.?3 43,39 176.g0 125.97 14 45 39 11gl.2 10.18 23.T8

1668,71 .3? 21.46 179.46 119.66 16 23 20 968,? 12.49 .66

1551,25 2.12 399,09 180.43 115.21 17 56 28 591.2 13,49 337.61

1343,18 .37 342.83 179.46 11g,86 18 57 26 343.2 12.49 322.03

1238,02 -3.?3 332.31 176.g0 123.97 1g 2g 15 238.0 10.t6 312.70

MID-COURSE EXECUTION AccuRACY OR61T DETERMINATION ACCURACY

SGT 2143.4 SGR 827.2 SG3 935.B ST 51.1 6R 30.g 63 22.9

RRT .6204 RRF .6915 RTF .863? CRT .7676 CR$ ".6216 CST -.9552

$GB 2297.5 R25 .1537 R13 .8760 LSA 43.0 N3A 15.1 66A 3,2

SGI 220g.7 SG2 62g.3 THA 14.69 EL1 41.2 EL2 14,g ALF 44.?2
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

kAUNCM DATE JUN E4 16T1

HELIOCEHTRI¢ CONIC

RL 156.D6 LAL .DO

RP DIS.E1 LAP ".$1

RC 116.456 GL "4*TS

PLANETO¢_NTRIC CONIC

¢S 18,843 VHL 4*ODD

LNCH AZNTH LNCH TIME

SO.DO 11 34 54

80.00 12 42 8

70.DO 14 T 31

80.00 15 49 3D

10.00 I? 27 [7

1DO.DO 18 32 21

liD.GO 18 6 58

FLIGHT TIME iTO.OO ARRIVAL DATE DEC IS lIT1

DISTANCE 3IT,T4|

LOL ETIoD8 VL 31.838 6AL S.I5 AZL SOoEO NCA 181.$4 SMA

L¢_ SS,tO VP 2E,SST GAP 5.04 AZP 88.S9 TAL 3T,13 TAP

GP "lO.lt ZAL $e,24 ZAP Dl,t9 ETD 179,7D ZAE 133.25 ETE

EARTH TO MARl

182.04 ECC .89644 INC .ISIS Vl 80.2|8

|5|,47 RCA 147.00 APO 2IS,S8 VE E$,5|R

|81,09 ZAC 90.01 [TO 674.88 LVI *S.86

DLA -88.$6 RAL 313.DT RAD 6141.1 VEL 11.I74 PTH D.71 VHP $.D§1 DPA "$t.$6

L'| TIME IHJ LAT INJ LONG INJ 8T klC INJ AZMTM INJ TIME PO CIT TIN

8189,81 "13.81 71.OD 1IS,T4 135,99 18 18 44 118D.D

1451.0! "8o11 80.5t |73,3S 119,47 15 86 59 1451.0

2200,00 "4,08 43,8S 177.00 113.94 14 44 11 |200.0

1880.83 -.04 2E.12 178.50 IIg.8E 19 20 51 880.4

1565.45 1.88 358,87 180.44 11D.24 17 53 82 565.4

1358.30 -.04 343.49 178.50 119,88 [8 54 57 355.)

1246,82 "4.Di 332,?? 1?7.00 123,94 18 27 44 146.8

RAP 310.88 ECC 1,|1?3

INJ t LAT INJ | LONG

4.51 56_J8
7,17 42.9[

9.D8 64.28

12.11 1.38

13.DT $$8.65

I2. II 312.73

9.86 313,1T

DlPFERENTIAL ¢CRRECTION8

TOE -.3557 TRA ".8332 TC3-E.211E BAU ,5034

RDE -.428? RRA .05?6 RC3 -.6956 FAU .25206

FOE -.5461 FRA ".9181 FC'13.4345 B$P 3415

BDE .3570 9RA .8352 BC) 2.5180 FSP 1586

LAUNCH DATE JUN 24 19?1

HELIOCENTRIC CDNIC

RL 152.08 LAL .00

RP 215.54 LAP ".48

M]D-COUR8£ EXECUTION ACCURACY

3GT t252.4 3GR 832.8 383 945.9

RRT .6365 RRF .7040 RTF .8720

866 2401.4 R23 .1330 R13 .8832

SG1 2318.9 802 823.9 THA 14.)0

FLIGHT TIME 172.00

DISTANCE 381.955

LCL 271.86 VL 31.844 GAL 5.79 AZL g0.57 HCA 122.51 SNA

LOP 34.37 VP 22.504 GAP 4.87 AZP 89.70 TAL 36,71 TAP

GP -IO.8? ZAL 38.85 ZAP 89.54 ET8 179.41 Z/dE /31.43 [T[RC 154.g04 GL "4.50

PLANETOCENTRIC CONIC

C3 16.058 VHL 4.007

LNCH AZMTH LNCN TIME

30.00 11 34 41

60.00 12 41 20

?O.OO 14 5 53

80.00 15 48 48

gO.DO 1? tS 58

lO0.OO 18 19 40

110.00 19 5 19

CNBIT D/TERMINATION ACCURACY

8T 31.9 8R )0.5 88 18.4

CRT .7884 CRI -.8128 CIT -.85)8

LSA 43.I NSA 15.2 $8A 3.2

ELl 41.5 EL2 13.D ALF 43.)8

ARRIVAL DATE DEC 13 1971

EARTH TO MARS

|83,04 [CC .|9626 INC .5685 Vt 29.298

159,tE RCA 147.12 APQ 218.96 V2 65.480

IgO°60 ZAC 80.70 (TC 274.49 LVI -3.31

DLA -It.DO RAL 314.08 RAD 9641.0 VEL 11.865 PTM 8.70 VHP 3,048 DPA -31.67

L-I TIME IHJ LAT lNJ LONG ZNJ RT ASC INJ AZNTH INJ TIME PO C8T TIM

2634.01 -14.D7 72.28 168.84 135.93 12 [8 37 1834,9

2457.70 -9.21 60.89 1T3.50 129,41 13 22 18 1457.7

2209.t5 -4,41 44.35 177.10 123.90 14 42 42 1209.2

1883.29 *.46 11.81 179.56 11D.85 11 18 81 09).3

15Tg.D1 1.19 .68 180.41 118.11 17 50 17 5TD,D

1367.75 -.4e 344.17 17D.58 119.85 18 51 SO )67.8

1255.87 "4.4[ 333.15 ITT.IO 113,90 18 21 15 258.0

RAP 300.60 ECC 1.2843

INJ 2 LAT INJ E LONG

4.26 56,3i

6.88 42.84

9.52 84.75

11.78 8.00

lt.65 SSi.5!

tI.TE SIS.44

9.36 31).I?

DIFFERENT fAL CORRECTION8

TDE -,3615 TRA ".847) TCS-E.SS91 DAU .53|1

RDE -.4_14 RRA .0570 RC3 ".TEEO FAU .E5)75

FOE -,5277 FRA -.9053 FC'I).DDO4 DIP 3681

DDE .3581 DRA .8492 DC3 2.4??E FDP 1579

HID-COURSE EXECUTION ACCURACY

3GT t36E.4 8DR 840.0 803 157.8

RRT .6524 RRF ,7174 RTF .4908

3GB 250?.3 R23 ,1324 Rl3 ,8904

8GI Z420.S SO2 liD,7 TNA 14.00

LAUNCH DATE JUN Z4 1971 FLIGHT TIME 174,00

HELIOCENTRIC CONIC

RL 1S2,OS LAL .DO

RP 215.87 LAP -,44

NC 13?.303 GL -4.24

PLANETOCENTflIC CONIC

C3 I3.075 VHL 3.904

DIiTANC[ 398.185

LOL 271.88 VL 31.951 3AL 5.72 AZL 90.5) HCA 123.68 INk

LOP )5.55 VP 22.4?0 GAP 4.71 AZP 89.71 TAL )8.28 TAP

GP "1I.|4 ZAL 39.05 ZAP 87.84 ET5 179.05 ZAE IEg.DS [T[

DLA -2|.62 RAL 314°40 RAD E840,9 VEL !1.888 PTH S.TO VHP

LNCH AZNTN LNCH TIN[ L-I TIME INJ LAT

SO.DO [I $4 SO EI4O,Si -14.35

IO,OO 18 40 31 2414,T4 -9,52

TO,DO 14 4 IS 2118.18 -4.77

80.00 15 44 l !!06.00 -,88

gO,DO 17 SO 38 1884.88 .72

tOO.D0 IS 28 51 1300.58 -.iS

liD.DO 18 ) 38 IRiS,SO -A,?T

DIFFERENTIAL COIRECTION8

TOE -,3173 TNA -.liED TC3-2.5380 iAU ,5805

ROE -.41O4 SRA ,051S SC3 ".?SIS FAU ,E3||1

FD[ ".44TD FRA -,ISDI F¢'|3.7808 liP 5838

IDE .53DI IRA .8141 De3 1,1107 FSP 1311

LAUNCH DATE JUN 24 tiTS

MELIOCENTRIC CONIC

RL tIE.DE LAL .DO

RP 218.61 LAP ".40

LOL 271.81 VL )1.951 GAL

LOP 36.70 VP 82.458 GAP

INJ LON6 INJ RT Ale |NJ AZNTH INJ TIME

7|.32 |i8.15 115.87 12 |l 30

11.23 [73.51 129.$5 13 81 SS

44.83 IPT.E3 IES,IE 14 4t IE

2).51 179.64 Jig. IS IS IS t2

1.50 I80.53 118,27 17 47 13

544.00 119.04 113.03 IS 49 35

333.75 117,25 183.$8 IS 14 45

NIO-COURS_ EXECUTION ACCURACY

$GT 8411.4 SM 158°$ SG5 il3.l

IRT ,liSS RRF .Till RTF .kJ34

log tli5,? R23 ,1341 R[3 ,Sill

lGI 1143,1 853 Itl,t THA 13,41

FLIGHT TIME I/loOO

DISTANCE 400.375

5.83 AZL 90.49 HCA 124.84 INk

4.58 AZP 89.72 TAL 35.84 TAP

RC 159.881 6L -3.98

PLANETOCENTRIC CONIC

¢3 15.898 VHL ).986

INCH AZNTH INCH TIME

SO.DO 11 54 17

6D.OD 12 Sg 40

TO.GO 14 2 81

IO.OO 15 41 21

gO.DO 17 17 lg

lOG.DO 18 24 13

110.0D Ig 1 5?

GP -11.30 ZAL 39.47 ZAP 86.17 [T8 178,$9 ZA[ 127.85 ETE

OLA -21.24 RAL $14.79 RAD $640.9 VEL 11,651 PTN 6.88 VHP 5.0)4 DPA -32.28

L'| TIN[ INJ LAT INJ LONG INJ RT ASC INJ AZNTN INJ TIME PO CST TIN

2840.03 -14.61 ?2.Te 199.38 135.80 12 18 13 1646.0

1472.14 -9.84 81.60 [?3.11 129.28 13 tD 52 14T2.1

2E28.58 -5.15 45.35 177.36 125.81 14 SD 40 1228,6

1819.84 -I.34 24.23 178,73 118.63 16 13 2t 91g.2

1609,74 .23 2,34 180.60 ![0,28 17 44 8 609.T

1393.71 -1.34 $45.60 179,73 1[g.83 18 4? 2? )8),7

1275.40 -5.15 )34.27 177.36 123.81 19 23 13 2?5.4

DIFFERENTIAL COtR[CTION8

TOE -.3713 TRA -.8754 TC3-2.?013 BAU .5880

NDE -*4012 RRA .0008 RCS -.?628 FAU ,25217

FDE ".399? PRA -.787! FC'13.9088 BDP 4048

BDE *5467 ERA .8??5 BC3 2.8069 FSP 1635

NID-C_JRDE EXECUTION ACCURACY

$GT 2811.2 3DR 843.1SG3 981.3

RRT ,6761 RRP .7351 RTF .8883

$GB 2725.Q R23 ./352 R/3 .8167

SG1 2656,? $G2 605.9 THA 13.10

¢_lIT DETERMINATION ACCURACY

ST 32.1 8R 30,8 DD IR.E

CRT .Y883 CRI -.8085 Clt -,ISEt

LEA 45,3 MSA 15.2 38A 3.$

ELI 41,8 ELI 15.0 ALP 42.tT

ARRIVAL DATE DEC [) 1871

EARTH TO NAR8

183.t5 ECC ,18111 IN¢ .3303 Vl 28.EI8

|St,DE RCA [4?.25 APO Eli.08 VE RS.443

1DO.t2 ZAC DO.§S ETC 274.38 LV[ -2.17

3.D40 DPA -31.g? RAP 301.0! ECC 1,281)

PO CST TIN INJ 2 LAT INJ 2 LONG

IS40.3 3.RI $8,82

[414.? S.37 43,ES

ISIS,? 8.11 tl,tS

8DS.I l|,Sl |,SI

5SA,T J2.21 340.37

580.1 l[.31 $t4.tl

283.5 i,lS 314.11

ORDIT DETERMINATION ACCURACY

IT )3,3 SR +R,I II |O.T

CRT ,71YI CRS ".7741 CI? ",1411

LIA 43.0 Nlk 13,S IIA 3.5

ELI 4[,9 EL2 II,I ALF 40,80

ARSXVAL DAT( DEC [7 11TI

[ARTN TO NARD

185,11 [C¢ .ISS99 INC .4D31 Vl 28.E98

IS0,88 RCA [4?,)4 APO 119,18 ¥2 |1,4DI

ISI,IT ZAC $0,48 [TC 274.Z) LVI -2,83

RAP 308,44 ECC t,1583

INJ 2 LAT |NJ 2 LONG

3.70 18.85

8.15 43,64

1,80 EI.7|

10.81 ).$1

11.78 341,2|

10,89 324.9)

8.80 314.71

ONSIT D[T[RNINAT]ON ACCURACY

ST 33.g DR 29.1 S3 10.0

CRT ,765) CR3 -.7413 CIT -.9344

LSA 43.0 NSA /5.2 884 ).4

ELI 42.0 EL2 13.1 ALP 39,33
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCN DATE JUM 84 117|

NELI¢)¢[_T_I¢ CONIC

RL 152.06 LAL .DO

RP 816.36 LAP -,37

RC 162,360 GL -3o68

PLANETOCENTRIC CONIC

C3 13.$20 VHL 3.940

LNCH AZMTH LNCH TIME

30,00 It 34 3

60.00 12 38 48

TO.GO 14 0 47

80.00 13 38 35

go.o0 17 13 58

100.00 18 21 27

110.00 19 0 13

FLIGHT TIME IT8,00 ARRIVAL OAT[ DEC 19 tOYt

DI8TANCE 404.50t EARTH TO NAN8

L0L E?l.8i VL 31.966 GAL S.S9 AZL 90,46 HCA 186.99 8HA it$,3t ECC ,19$91 IMC .4931 VI Re.tel

LOP 3?.65 VP ZEo40S GAP 4.39 AZP 89.73 TAL 3$.40 TAP 16t.39 RCA t47.4t APO 219,32 V2 2S.$Gl

GP -11.47 ZAL 39.92 ZAP $4,33 ET6 178.33 ZAE 12G.10 ETE 169,24 ZAC 90.34 ETC 274,11 Lvl -2,31

OLA -20.83 RAL 31S.t8 RAD RSAO.8 VEL 11.643 PTH G.6i VMP ).030 DPk -36.|4 RAP 301.9f ECC 1.2314

L'I TIRE lMd LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ t LONG

2698.07 -14.91 73.05 lEO.S2 133.T2 12 18 IS 1852.1 3.40 57.11

8479,89 -10,1T 61,98 174,05 129,21 13 20 8 1479,9 S,91 44,01

2238.88 -S°S4 45.89 177.51 123.76 14 38 6 1236.9 8.41 26.34

1932.76 -1.80 24.97 179,83 119.81 16 10 48 932.8 10.48 4.33

1625,12 -.26 3,20 180.68 118,28 17 41 3 625.1 11.31 342.16

1407.23 -1.80 346.34 179.83 119.81 18 44 54 407.2 10.46 328.70

1285.69 "5.54 334.81 177.51 123.76 19 25 39 285.7 8,At 315.26

DIFFERENT IAL CCRRECTION3

TOE -.3744 TRA -.8884 TC3-2.8704 BAU .6175

ROE -.3918 RRA .0618 RC3 -,7858 FAU .23167

FOE -.3517 FRA -.7433 FC-14.0386 BSP 4259

BDE .5420 BRA .8905 6C3 2.9761 FSP 1640

LAUNCH DATE JUN 24 197|

MID-COURSE £XECUTIOfi ACCURACY C_81T DETERMINATION ACCURACY

SOT 2706,0 8_ 847,0 SO3 961,9 6T 34,4 8R 26,5 88 9.2

RRT .6883 RRF ,7454 RTF .8927 CRT .7630 CR8 -.7182 CST -.9221

SGB 2835.5 R23 ,1366 R13 .9003 LSA 42.9 NSA 13.2 8SA 3.4

SGI 2771.3 602 599,9 THA 12.77 ELI 42.1 EL2 15.1 ALF 38.10

FLIGHT TIME 180,00 ARRIVAL DATE DEC El 1971

HELIOCENTRIC CONIC DISTANCE 408,789 EARTH TO MARS

RL 152,06 LAL ,OO LO(. 271,86 VL 31,974 GAL 5,52 AZL 90,42 HCA 127,13 8MA 183,52 ECC ,19387 INC ,4180 Vl 29,298

RP 216.91 LAP -,33 LOP 39,01 VP 22,373 GAP 4,24 AZP 89,75 TAL 34,94 TAP 162,08RCA 147,58 APO 219,47 V2 25,327

RC 164.912 04. -3,36 GP -11,63 ZAL 40,38 ZAP 82,94 ET6 177,97 ZAE 124,37 ETE 188,83 ZAC 90,21 ETC 273,99 LYE -1,99

PLANETOCENTRZC CONIC

C5 15,347 VHL 3,918 DLA -20,41 RAL 315,59 RAD 6640,7 VEL 11,636 PTH

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT

50.00 11 33 48 2658,46 -15o22

60.00 12 37 53 2488.03 -10,52

70.00 13 sg O 2249.58 -5.94

80.00 15 35 47 1946.67 -2,27

90.00 17 10 36 1640,84 -,77

100.00 18 18 39 1421.14 -2.27

110.00 18 58 26 1296.40 -3,94

OIFFEREN¥1AL CORRECTIONS

6,68 VHP 3,028 DPA -32,88 RAP 307,42 ECC 1.8328

INJ LONG INJ RT ARC INJ AZMTN INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

73.34 169.87 133.64 12 18 6 1658,5 3.07 57,38

62.38 174,26 129.13 13 19 21 1488.0 5.55 44.40

46,46 177,68 123,70 14 36 30 1249,6 8,01 26.81

25.74 179.95 119.78 16 8 14 946.7 10.0! S.12

4.08 130.78 118.27 17 37 57 640.8 10.83 343.06

347,10 179.95 119,78 18 42 20 421.1 10,01 326,49

335.37 177.68 123.70 19 20 3 296.4 8.01 31S.63

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.3765 TRA -.9010 TC3-3,0427 BAU .6460 SGT 2822.0 SGR

ROE -.3822 RRA .0629 RC3 -,8089 FAU .25084 RRT ,7001 RRF

FDE -.3016 FRA -,6973 FC-14.|497 BSP 4475 SGB 2947,4 R23

80[ .5365 BRA .9032 DC3 3,1484 FSP 1643 801 2887.0 $02

LAUNCH DATE JUN 24 197I

HELIOCENTRIC CCNIC

RL 152.08 LAL .00

RP 217.26 LAP -.30

RC 167.448 GL -3.08

PLANETOCENTR|C CONIC

C3 15,178 VHL 3.896

LNCH AZNTH LNCH TIME

50.00 11 33 32

80.00 12 36 57

70,00 13 57 11

80,00 15 32 57

90.00 l? ? 12

IO0.OD 18 15 48

110,00 18 58 37

LOt. 271,86 VL 31,983 GAL

LOP 40,16 VP 22,341 GAP

GP -11,60 ZAL 40,85 ZAP

850.8 SO3 963.2 ST 34,9 6R 28.0 88 8,4

.7353 RTF .8965 CRT ,7598 CR3 -,6769 CST -.9037

• 1384 RI3 .9037 LSA 42.7 MSA 15.2 SSA 3.5

593.g THA 12,45 ELI 42,1 EL2 15.l ALF 36,90

FLIGHT TIME 182,00

DISTANCE 412.993

5.43 AZL 90,38 HCA 128.30 SNA

4.08 AZP 89,77 TAL 34.47 TAP

81.38 ETS 177,60 ZAE 122.68 ETE

DLA -19.97 RAL 316,00 RAD 61140,6 VEL 11,629 PTH 6,67 VHP

L-! TIN( INJ LAT INJ LONG INJ RT ARC INJ AZHTH

2665.21 -15.55 73.65 170,13 135.55

2496.55 -10,89 62.80 174,4g 129,05

2280,70 -6,38 47,04 177,85 123.63

1960.98 -2,73 26.52 IS0.09 119,74

1656.92 "1,29 4,97 180.90 118.23

1435.45 "2,75 347.89 160.DS 119.74

1307,32 -6,36 335,96 177.83 I23,63

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TD[ -.3773 TRA -.9131 TC3-3,2176 8AU ,$744 SOT 2933,5 3GR 654,6 SG3 963.3

RDE -.3724 RRA .0840 RC3 -.R3:1 FAU .2496T flRT .?113 RflF ,7655 RTF ._,96

FOC -.249R FRA -,8514 FC'14,2414 8SP 4690 SOB 3060,9 R23 ,|404 RI3 ,9065

DOE .5301 ERA .8153 RC3 3.3234 FSP 1649 SG! 3003.9 309 567.7 THA 19.16

LAUNCH DATE JUN 24 1971 FLIGHT TIME 184.00

HELIOCENTRIC C(_llC DISTANCE 417,195

RL 132.08 LAL .DO LOL 271,88 VL 31,992 GAL 5,36 AZL 90.33 HCA 129,44 IRA

tip R17,81 LAP -,26 LOP 41,30 VP 22,310 GAP 3,93 AOP 89,79 TAL 33,99 TAP

RC 169,992 GL -2.73 GP -11,97 ZAL 41,35 ZAP ?9.07 ETS 177,23 ZA[ 121,01 ETE

PLANETOCENTR|C CONIC

C3 16,011 VHL 3,874 DLA "19,59 RAL 316,42 RAD 6640,5 VEL 11,692 PTH 6,66 VHP

ARRIVAL DATE DEC 23 1971

EARTH TO MARS

183,68 ECC ,I9585 INC .3758 Vt 29,298

162,76 RCA 147,69 APO 219,63 V2 25.266

188.43 ZAC 90,07 ETC 273,69 LVI -1.89

3,029 DPA -33,08 RAP 306,97 ECC 1.2498

INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

12 17 57 1665,2 2.74 57.66

13 18 33 1496,8 5.18 44.82

14 34 31 1260,7 7.60 27.30

16 3 30 961,0 9.55 5.93

I? 34 49 666,9 10,35 343,99

18 39 44 435.5 9.55 32?.30

19 18 23 307,3 7.60 316.42

ORBIT DETERMINATION ACCURACY

8T 33.3 SR 27.4 38 7,R

CRT ,7337 Cil -,i21O Cll -,8704

LiA 42.3 NSA liD9 8iA $,6

ELI 49,1 EL9 15,I ALF 3S.74

ARRIVAL DATE DEC 23 IRTI

EARTH TO MAR8

|83,0| ECC ,19588 INC ,3346 Vl 29,298

163,43 RCA 147,81 APO 219.81 V2 23,249

188,04 ZAC 89,93 ETC 273,79 LVI -1.38

3,030 OPA -33,35 RAP 306,55 ECC 1.2470

LNCH AEHTH LNCH TIHE L-I TIME INJ LAT

30,00 11 33 14 |672,33 -15,69

80.00 12 35 38 2506,49 -!1,27

70.OD 13 33 18 22T2,26 -8,RO

80.00 15 30 3 1976,72 -3,23

90.D0 17 3 46 1673.40 -I,82

IOD.DO 18 12 36 1450.19 -3.23

110.00 18 34 44 1319,08 "G.80

DIFFERENTIAL CCRR(CTION$

TDE -,377D TRA -.9248 TC3-3,3960 BAU ,7029

ROE ",362? RRA .064? RC3 -.8360 FAU .24836

FDE -.2023 FRA ",6093 FC'14.3344 88P 4901

BOE ,$232 ORA ,9271 8C3 3,3023 FGP 1633

INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO C8T TIH INJ 2 LAT INJ 2 LONG

T3.gT 170,41 135.46 19 IT 46 1872.3 2.38 SY.66

63,23 174,T2 198.95 13 !? 43 IS03,5 4,79 45,85

47.66 178.04 123.$3 14 33 10 1272,3 7.16 28.12

27,33 180,23 119,70 16 2 59 gTI,? 9,DT 6,?6

3.89 18[,03 118,23 17 31 40 6T3,4 9,85 344.94

348.70 180.23 llg.70 15 3? 5 450.2 g,o? 328.13

336,57 178.04 123.55 19 16 44 319.1 ?,18 317.03

NID-COUR3[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 3056.3 $GR 359.4 8G3 963.6 8T 35,6 8R 26.9 83 ?.0

RRT .7227 RRF .7739 RTF .9031 CRT ,7610 CR8 -.5540 C$T -.8401

8GB 3174,8 R23 ,1426 R13 ,9094 LEA 42,3 HEA 15.2 $SA 3.8

SGI 3121,1 SG2 581.6 THA 11.gl ELI 42,0 EL2 15.0 ALF 34.63
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• JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH BOTE JUN S4 1871

HELIOCEHTRIC CONIC

RL IS2.08 LOL .DD

RP SI7.87 LAP "*82

R¢ 172,$47 GL "2,42

PLANETOCENTRIC CONIC

C3 14,849 VHL 3,853

LNCH AZHYH LNCN VIM[

50.00 I1 32 54

tO.DO 12 34 58

70.00 13 53 22

80.00 15 27 6

90.00 17 0 18

100.00 18 9 58

110.00 18 52 48

PLIGHT TIRE Ill,DO ARRiVOL DOTE OEC t? 1871

LOL tTl.ll VL 32.002 GAL

L041 48.43 VP 28.2?9 GAP

GP -12.1l 2AL 41.85 ZAP

OIRTANCE 4|l.)ll EARTH TO HAll

S,31 AZL DO,El HCO l|O,|i IRA Ill,Dl [¢C .lillO INC .2ill Vl 8l.ll8

3.?i kIP 09.01 TAL 33,S0 TAF |14,Oi RCA |41°0) APO t2O.OO V2 2S.|OI

7D.3i IT8 IVi,SS ZA[ |IS.3? ET[ |D/,i? ZAC 8D,TS ETC 2?S.?O LVI -I,Ie

DLA -18.0S RAL $18.88 RAD DI4O.S VEL It.SIS PTH 6,8R VHP 3.034 DPA -33,80 RAP 30|.17 ECC 1.8444

L-| TIN| IMJ LAY |NJ LONG |NJ RV ARC ]NJ AZHTH |NJ ?|HE PO CIT TIN ]NJ 2 LAT INJ 2 LONG

28?9.63 -18,2D 74,31 170.70 135.35 12 IT 34 IGT9.S 2.DO S8,2l

2514.88 -11.67 D3.72 174.97 120.85 13 IS 51 1514.S 4.38 4S.TO

2284,28 -7,25 48.29 178.24 123,47 14 31 26 1284.3 S.71 28.75

1990,89 -3.76 28.17 180.40 119.64 16 0 t7 990.9 8.58 7.62

1690.27 -2.36 6.84 181.17 118.29 17 20 28 880,3 9.33 34S.91

1465.37 -3.76 349.54 180,40 119.64 18 34 24 465.4 8,56 328.99

1331°10 -7.25 337,21 178,24 123.47 19 14 59 331.1 6,71 317.67

DIFFERENTIAL CCRRECTION8

TOE -.3764 TRA -.9369 TC3-3,578S 8AU .7318

ROE -.3543 RRA .0641 RC3 -.8883 FAU ,24818

FOE -.IT?I FRA -.3889 FC-|4.4698 88P 5096

BDE .5169 ERA .9391 DC3 3.6864 FSP lSg5

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY 0_8IT DETERMINATION ACCURACY

SOT 3176,7 8OR 867,9 SO3 967.1 ST 35.9 8R 26.4 iS 8.7

RRT .7358 RRF .7879 RTP .9075 CRT .7468 CRS -.5108 ¢8T -.8161

898 3293.! R23 .1441 R13 ,9134 LSA 42.3 NSA |5,2 tSA 3.7

881 3242.) 8G2 576,0 THA 11.74 ELI 42.0 EL2 15.0 ALF 33.66

PLIGHT TIRE 188.00 ORRIVAL DATE DEC 29 1971

DI8TANCE 425.591 EARTH TO MARS

RL 152.08 LAL .00

RP 2/8.33 LAP ",19

RC 175.114 GL -2.07

PLANETOCENTRIC CONIC

C3 14,689 VHL 3.833

LNCH AZMTH LNCH TIME

50.00 lI 32 32

60.00 12 33 81

70.0D 13 5! 23

80,00 IS 24 8

90,00 16 56 47

IOO,O0 18 e 58

IIO.OO 18 SO 49

LOL 271.06 VL 32.011 GAL 5.84 AZL 90.25 HCA 131.73 8HA 184.13 [CC .18597 INC ,8478 VI 29.898

LOP 43.58 VP 22.247 GAP 3.64 AZP 89.83 TAL 33.0| TAP 164.73 RCA 148.04 APO 220.21 V2 25.168

GP -12.33 ZAL 42.38 ZAP 76.95 ETA 176.47 ZAE 117,77 [TE 107.38 ZAC 89.03 [TC 273.82 LVI -.iS

DLA -18.33 RAL 317.29 RAD 8640,4 VEL 11.608 PTH 6,85 VHP 3.039 DPA -33.83 RAP 305.83 £CC I.E4I?

L'I TIME INJ LAT INJ LONG INJ R? ARC INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

8887.74 -IR,64 74.67 |71.00 13S.24 12 |7 80 I887.7 1,60 S8.1I

2384,67 "12.09 84.21 17§,23 128,V4 13 13 |8 1824.? 3,85 48.I7

228G,79 -7,72 48.98 I78,40 123.3? I4 29 38 1296.8 8.84 RR.4R

2OOR.S8 -4.29 20.03 180,37 119.58 13 IV 33 IOOD.D 8.08 8.SO

1707,61 -E.g2 ?,81 161.33 118.14 17 25 14 707.D 8.79 348.91

1481,03 -4.29 350,40 180,57 119.58 ID 31 39 481.0 8.06 320.81

_343.80 -7,72 337,87 178.40 I83.37 19 13 13 343,4 6.24 314.33

DIFFERENT IAL CCRRECTiO_

TDE -,3713 TRA -.g4SS TC3-3,7372 |AU .?|Sl

ROE -,3409 RRk ,088! RC3 -.901D FAU .24423

FOE -.0769 FRA -.4957 PC'14,3049 08P S341

8DE .SD4O 6RA .9480 BC3 3.8839 PAP I634

MID-COURSE E)_CUTION ACCURACY OADIT OEVERMINOTION ACCURACY

SOT 3890.1 R_R 088.3 SO3 938.8 DT 33.8 8R 23,6 08 S.I

RRT .7422 RRF .7840 RTP .9089 CRT .73D4 CRI ",8185 ¢8T -,iSle

SOB 3402.1 R23 .1494 RI3 .9125 LRA 41,8 MSA IS,E RIO 3.1

DO| 3334,2 RG2 §D9.O THA tl.38 ELI 41,4 EL2 IS,O ALP DR,4O

LAUWCH DATE JUN 24 1971 PLIGHT TIN( fRO.DO ARRIVOL DOTE OEC 3t Ie?l

HELIOCENTRIC COLIC

RL 182.08 LOL ,00

RP 218.89 LOP ".IS

RC 177.890 GL "l.7D

PL4NETOC[NTRIC CONIC

C3 14.833 VHL 3,812

LNCH AZMTH LMCH TIME

30,00 It )8 8

80.00 12 )2 43

70.00 I3 49 IS

80.00 IS El 2

lD,O0 II 53 IE

IDO.OD I8 3 54

I10,00 ll 48 48

DISTANCE 429.763 EARTH TO MOR8

LOL 271.88 VL 32.D28 GAL 5,|7 AZL 90.20 HCA 132.86 SMA 184.29 ECC .18806 INC .2027 Vl 88.S99

LOP 44.?2 VP 22.210 GAP 3.50 AZP eg,s6 TAL 32.5t TAP ID3,3V RCk 148,18 APO 220.42 V8 25,129

GP "|2,DR ZAL 42.92 ZAP 75,38 ETS 17D.OS ZAE II6,li ETE ISD.R? ZkC 8g,47 ETC E73,SS LVI ".34

DLA -tD,04 RAL 317,74 RAD DIMD,3 VEL II,ID| PTH 6.64 VHP 3.048 DPA -34.1D RAP 305,53 [CC 1,2398

L-I TIN[ |NJ LAT INJ LONG INJ RT Ale INJ AZMTH |NJ TIME PO CBT T|N INJ 2 LOT INJ E LONG

2SiR.OR -17,04 /S.O8 171.32 I3S,I| 12 I? 4 IlS|.I 1.19 SO,It

ES34,R§ -It,S3 14,T2 17l.|I I|8.DR I3 14 |l IS39.D 3,49 41.81

|SOD.?9 "l,RO 41.19 I78,RI 123.27 14 27 48 1300.4 S,TS 3O.lO

20|2.71 -4,13 29.93 1lO,/I lit. SO 19 94 4| 102|,? ?.53 9.40

|72|.4I -3,49 S.SO l|I.t0 118,0l |7 2I 37 7|$.4 8.24 341.8E

|497.10 -4,03 39l,29 IiO,?l 119.|0 IS 26 St 497.2 7,53 )30.?T

135l.DI -8.20 338,97 178.D9 1|3.27 IS IIEE 3|6.D S.?) Ill.Or

DIFFERENTIAL CORRECTIONS

TDE -.3033 TRO -.9334 TC3-$.$41D OAU ,Tilt

ROE -.3)DI RRO ,ORS4 RCS ",9830 FOU ,R4EOl

FOE -,0113 FRA -.4431P¢-!4.417_ 0RP ISIR

8DE .48311RO .93?9 ItS 4.0401 PiP II|4

MID-COURSE EXECUTION ACCURACY C4IIT DETERNINOTION ACCURACY

8_T 3408.E IDA Ill.l IG3 iiI.T IT 35,i IR 24,9 li S,I

RIT ,T|EO RRF *IUS4 RTP ,_aS/ CRT ,?2?4 CRI °.ORll Cll -,4871

I80 3|17,4 R|3 ,ISSO RIS ,9140 LID 41,1NIA IS.t IIA 3.1

IG| $4/1,1 iG| |11,1 THA I1,11 ELI 4|.1 ELI 14,S AL_ 31.15

LAUNCH DOT[ JUN |4 IDTI PLIGHT TIME 192,00 ARRIVAL DOTE JAN I IR71

HELIOCENTRIC CONIC

RL II|,DI LOL ,00

RP EIR.D8 LAP -.||

RC 18D,E?S GL -!.$E

PLANETOCENTRI¢ CONIC

¢$ 14.38D VHL ).798

LMCH OZMTH LNCH TIRE

SO.DO I1 31 40

60.00 12 31 31

?0.00 13 47 10

I0.00 t$ 17 $3

8O.OO IR 48 33

100.DD 16 0 48

110.00 18 48 3?

DIFFERENT IAL CGRR[CTION8

708 -.3393 TRA -.9141

RDE -.3187 RRA ,0710

FOE .045| FRA -.3891

ODE .4803 BRA .9898

LO_ ETt.RR VL 32,032 GAL

LOP 48,1| VP |t.lll GAP 3,38 AZP 09.02 TAL 32,00 TAP IDS,R9 RCA 148.88

GP "IE,71 ZAL 43.4? lAP T4.20 [TD I?S.TO ZAE 114,1S EVE IIDo13 ZOC ID,3D

DISTANCE 438,971 EARTH TO HORt

|,DO OZL 90.1| H¢A 133,02 3MA 104,48 [CC ,1SIll INC ,1)IS VI |l,EIl

APO |EO,SS ¥E ES.088

[TC tT3,4D LVl -DRY

DLA -17,S0 RAL R|8,|9 RAO DS40,E V[L II,59S PTH D,R4 VHP 3.084 SPA -34.35 RAP 303.27 ECC I.|381

L'! TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH INJ TINE PO ¢IT TIN INJ E LAT INJ 2 LONG

2?04,8T "17,47 7|,4D |?1,|) 134.gD 12 16 4S I?04.D .?4 )8.32

2848,73 -12,81 85.27 178,71 128.49 |3 13 57 1548.7 3.08 47.1R

2323,32 -8,71 80.37 178.$3 123.10 14 25 S) 1323,3 5.20 30,81

2039,38 "5.39 30.83 IO0,S? DID.41 IS 31 53 103R.4 |.DR 10,33

l?43.Tl "4.08 1.83 182,92 118o01 IV 18 3D 743.T ?,R7 341.DI

1513.85 "5,39 _92,22 180,17 liD.41 ID 25 SD S13,8 1,18 331.70

1370,14 -8.?1 339,29 178,93 123,18 19 9 2? 370.1 5.24 319.73

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUROCY

TC3-4,1277 IAU ,8148 SGT 3825,4 3C.R 873.8 893 R48,D 87 38.8 8R 24.2 88 S.0

RC3 -.9499 FAU .23941 RRT .7612 RRF .8124 RTF ,91D0 CRT ,7184 CR6 ,1730 ¢87 -.8888

PC-14.4134 08P S773 SOB 3832,1 R23 .1573 R13 .9181 LSA 40.6 H$A IS,2 880 3.9

BC3 4.2356 FRP 1818 8GI 3)89,2 $;2 536,8 THA 10.85 ELI 40.6 EL2 14.9 ALF 30.2?
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971) o

LAUNCH DATE JUM |A ISYI

NELIO¢ENTRIC CONIC

RL 152.06 LAL ,00

RP 218,43 LAP ",08

RC 182.871 GL -.RI

PLAHETOCENTNIC CONIC

C3 14,231VHL 3.?T2

LNCH AZMTH LNCM TIRE

50.00 11 31 lO

60.00 12 30 14

70.00 13 44 57

80.OO 15 14 40

80.00 16 45 49

100.00 17 57 31

110.00 18 44 23

FLIGHT Title 194.00 ARRIVAL DATE JAH 4 IOY8

DISTANCE 450.154 EARTH TO HAll

LOL 271.0S VL $2.043 GAL S,O2 AZL 90,11 HCA 138.1! SIA tl4,O4 DEC .1115! IMC .10/0 VI tt.tD8

LOP It,as VP 22,158 GAP S.22 AZP 89,$2 TAL $1,48 TAP 166,60 RCA 148,$9 APO 220.85 V2 ES,04R

GP -12.90 ZAL 44.04 ZAP 1_,|8 [T8 ITS,SO ZAE t16,13 [TE 186.31 ZAC 89.12 [YC 273,48 LVI -,00

OLA "10.95 RAL SIS,D4 RAG DQ4O.2 VEL 11,aSS PTH 6.63 VHP 3,063 DPA -34.Sa RAP $05.05 (cc 1,2342

L-I TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO CaT TIN INJ 2 LAT INJ 2 LONG

2T14,13 -IT,S1 TS,89 171,99 134,88 12 16 24 1114,1 ,28 Sg,?t

2557,02 -13,46 65,84 176,09 128.35 13 12 Sl 1557.0 2.52 4Y,?Z

2337.41 -9.23 51.13 179.19 123.03 14 23 54 1337.4 4.70 31.56

2056.61 -S.g6 $1.80 181.18 119.31 IS 48 56 IOSG,6 6.41 11.29

1762,54 -4,66 10,88 181,89 117,92 17 15 12 ?62,5 ?,08 350,03

1531.08 -s.g6 353.17 181,18 11g,31 18 28 2 531.1 8.41 332.66

1384.23 -9.23 340.04 179.19 123.03 19 7 27 384.2 4.70 320.47

DIFFERENTIAL CORRECTIONS

TDE -.3513 TRA -.9720 TC3-4.3157 BAU .8418

ROE -.3075 RRA ,0723 RC3 -,9751 FAU .23681

FOE ,1042 FRA -,3389 FC-14,40S? DSP 5990

DOE .4689 ERA ,9755 BC3 4,4245 FSP 1603

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CCIMIC

RL 152.06 LAL ,DO

RP 219.80 LAP -.04

RC 185,475 GL -,49

PLANETOCENTRIC CONIC

C3 14.087 VHL 3,753

LNCH AZMTH LNCH TIN[

DO,DO 11 30 35

60.00 12 28 53

70.00 13 42 37

8O.OO 15 11 20

go. Do 16 42 0

100.00 17 54 12

IIO.OD 18 42 4

LCX. 271,86 VL 32,054 GAL

LOP 48,10 VP 22,125 GAP

GP -13,11 ZAL 44,63 ZAP

DLA -16.3? RAL 319.10 RAD 6640.1

L-I TIME IMJ LAT INJ LONG

2723,89 -18,38 76,35

2568.88 -13.96 66.44

2352.08 -9.77 51.92

2074,43 -6.56 32,79

1781.95 -5.30 11,98

1548.90 -6,56 354,16

1398,90 -9.77 340,83

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 3643,2 SGR 878,9 SO3 940,3 ST 35,7 SR 23,4 88 5,2

RRT ,7706 RRF ,8217 RTF .9114 CRT ,7038 CRS ,3888 CaT -,0783

SGB 3747,8 R23 .1616 R13 .9163 LSA 40.0 NSA IS.2 $$A 4.0

SGI 3707.1 862 550,5 THA 10.77 ELI 40.0 EL2 14.8 ALF 29,22

fLIGHT TIH£ 196.00 ARRIVAL DATE JAN 8 1972

DISTANCE 442,349 EARTH TO MARS

4.94 AZL 90,06 HCA 136.24 SHA 184.82 ECC .19649 INC .0551 Vl 28.298

3.08 AZP 89.96 TAL 30.96 TAP 167.20 RCA 148.51 APO 221.14 V2 25.007

71,61 ETa 174,90 ZAE 111,65 ETE 185,99 ZAC 88,93 ETC 273.37 LVI ,26

VEL 11,582 PTH 6,63 VHP 3,073 OPA -34.64 RAP 304,8? ECC 1.2312

INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

172.34 134.69 12 15 59 1723.9 -.21 80.12

176.40 128.20 13 11 42 1588.9 2.00 46.28

179.46 122.89 14 21 50 1352.1 4.15 32.33

181.41 119.19 15 45 54 1074.4 5.82 12.28

182.10 117.82 17 !1 42 781.9 6.47 351.13

181,41 119.19 18 20 1 548.9 5.82 333.65

179,46 122.89 19 5 23 398.9 4.15 321.24

01FFERENT 1AL CORRECTIONS

TDE -.3411 TRA -.9809 TC3-4.5058 BAU .8692

ROE -.2957 RRA ,0?38 RC3-1,0003 FAU ,23392

FDE .1683 FRA -.2857 FC-14,3760 BSP 6207

BDE .4514 BRA ,8837 BC3 4,6153 FSP 1591

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION AcCuRACY ORBIT DETERMINATION ACCURACY

8GT 3761,2 SGR 884,0 $63 933.S ST 35,4 SR 22,7 88 S,R

RRT ,7795 RRF ,8307 RTF ,9124 CRT .8885 CRS .5751 CaT ,1203

SGB 3863,7 R25 ,1665 R13 ,9171 LSA 39.4 NSA 15.3 3SA 4.0

SG1 3825,1 SG2 544,5 THA 10.60 ELl 39,3 EL2 14,8 ALF 28.12

FLIGHT TIHE 198.00 ARRIVAL DATE JAN 8 1972

DISTANCE 446.530 EARTH TO MARS

RL 152.08 LAL .DO LOL 271.86 VL 32,n65 GAL 4.87

NP 220.18 LAP -.DO LOP 49.22 VP 22.095 GAP 2.85

RC 188.089 GL -.DR GP "13.32 ZAL 45.23 ZAP 70.37

PLANETOCENTRIC CONIC

C3 13.948 VflL 3.734 DLA -15.76 RAL 319.56 RAG 6640.0

LNCH AZMTH LNCH TIME L-I TEND INJ LAT ]NJ LONG

50.00 11 29 57 2734,17 -18,67 76.83

60.00 12 27 27 2581.27 -14.48 67.07

?O.00 13 40 12 236?.3? -10.34 82.74

80.OD IS ? 54 2092.88 -7.17 33.82

90.00 14 38 5 1801,97 -s,g3 13.10

lOO.O0 17 SO 46 1867.35 -7,17 355.19

llO.O0 18 39 39 1414,19 -ID.54 54|,66

AZL 90.01HCA 137,56 3MA 185.01 [CC ,19687 INC .DOOO Vl 28,298

AZP 90.00 TAL 30,43 TAP 167.20 RCA 148.62 APO 221.39 V2 24.866

ETa 174,49 ZA[ !10,20 ETE 185,67 ZAC 88,73 ETC 273,33 LVi ,52

V[L 11.576 PTH 6,62 VHP 3,085 DPA -35.08 RAP 304.73 [CC 1.2295

INJ RT A$C ]NJ AZHTH INJ TIME PO CaT TIM INJ 2 LAT |NJ 2 LONG

172.71 |34,53 12 15 51 1734.2 ".73 80.55

176,73 128.03 13 10 28 1581.3 1,46 88,88

179,74 122,73 14 19 40 1367.4 3.56 33.13

181.66 119.06 15 42 47 1092.R 5.20 13.30

182,33 I17,70 17 8 ? 802.0 5.84 352.26

181.66 119.0_ 18 18 85 567.3 5_20 334.61

179,74 122,73 19 3 13 414,2 3,56 322.04

DIFFERENTI4L CCRRECTIOR3

TOE -.3287 TRA -.9882 TC3-4,SRS6 |AU .8965

PDE ",283R RRA .0T83 RC3-1,0|62 FAU ,23086

rOE ,2341 FRA -,2325 FC-14o3313 |SP a424

ROE ,4341 ERA .Rift ac3 4.8074 F|P 15?2

LAUNCH DATE JUN 24 1971

HELIOCENTRIC CONIC

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 3070.3 8GR 889.S 363 825,9 l? 35.0 82 21.9 $3 8.8

RRY .78|2 RRF .1_98 RT • ,_,31 CRT .8701CR8 ,7073 CII ,1741

SGO 3979,0 R23 .ITlS R13 ,9177 LSA 30.6 MAA 18.4 iIA 4.1

SGI 3942.4 3G2 835.5 THA 10,44 ELi 38.5 EL2 14.7 ALF 27.00

FLIGHT TIME 200,00 ARRIVAL DATE JAN 10 1911

DISTANCE 450.708 EARTH TO MARS

RL 182.06 LAL .OO LO4. 211,86 VL 32.075 GAL 4.?a AZL 02.95 HCA 130.48 8HA tSS,2O ECC .15888 INC .0453 Vl 28.298

R a 220.83 LAP .03 LOP 50.34 VP 22,068 GAP E.81 kZP 90.04 TAL 29,90 TAP 168.88 RCA 148.73 APO 221,16 V2 84,829

PC 190,711GL .42 GP -13,54 ZAL AS,aS ZAP 69,17 ETa 174.07 ZAE 106.T8 ETE 185.37 ZkC 88.$1ETC 273.30 LVl .77

PLAN[TOC[NTR|C CONIC

C3 13,810 VHL 3,718 DLA -18.13 RAL 320,02 RAO 6640,0 V[L 11,S70 PTH a.61VHP 3.0DT DPA -38.83 RAP 304,63 [CC 1.2275

LNCM AZNTH LNCH TIME L'! TIN[ INJ LAT [NJ LONG INJ RT ARC |NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT |NJ 2 LOqG

80.Q0 11 20 14 2?48,0| -IS,39 ??,34 t?3,0S 134,34 12 14 $9 IT45,0 -1,27 61,00

80,00 12 25 $5 2894.30 -IS.03 S?.?4 177.0T 127.88 t3 R D IS94.3 ,88 49.50

?0.00 13 37 40 2323,32 -I0.92 83,60 180.04 122.56 14 I? 24 2383.3 2,96 33.86

80.00 25 4 22 2112.00 -?.80 34,89 181.92 118.91 IS 39 34 1112.0 4.56 14.36

80,00 16 34 3 1822,85 -6,88 14.27 182.58 117.58 17 4 26 822.6 3.18 353.43

100.00 I? 47 13 1586.47 -?._0 386,26 181.92 118._ _8 13 40 886,5 4.56 333.?3

110,00 18 3? ? 1430,14 -10.92 342.82 180,04 122.56 1g 0 57 430.1 2,96 322.88

DIFFERENTIAL CORR[CTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERNINATI('_i ACCURACY

TDE -,3144 TRA -.9g50 TC3-4,8802 SAU ,g233 8GT 3ggs,4 SGR 895.4 _63 glT.4 8T 34,4 3q 21.0 88 7.6

RDE -.2711RRA .07?0 RC3-1.0524 FAU .22759 RRT ,?965 RRF .8484 RTF .g138 CRT .6482 CR8 .?930 CaT ,3816

FDE .30!0 FRA -,1783 FC-14,2673 66P 6840 SGD 4094,5 R23 ,IT77 R13 ,91R1 L3A 3?,8 HSA IS,5 884 4,2

BOE ,4131 2RA ,99?9 BC3 5,0009 FSP 1§64 $61 4059,? SG2 832,8 THA 10,30 ELI 3?,6 EL2 Id.? ALF 25,80
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

*LAUNCH DATE JUN t4 SSYS

MELIOCEMTRIC C(_IC

RL 152.0l LAL .OO

RP 220.13 LAP .OT

lC 193.341 GL .gl

PLANETOCENTRIC CONIC

C3 13.S78 VHL S.828

LNCH AZHTH LNCM TIME

50,00 II 28 tS

80,00 12 24 16

70,0O t3 35 1

60.00 18 0 41

gO.DO 16 29 $4

100.00 17 43 $3

110.00 IS $4 28

FLIGHT TIN( |02.00 ARRIVAL DATE JAN 12 llTl

LOL 271.$5 VL 32,011 SAL

LOP |1.45 VP 22.035 ;AP

GP -13.78 ZAL 46,49 ZAP

DISTARCE 454.083 EARTH TO MARl

4.72 AZL RD.|g HCA 139.|t SHA tSS.SS |CC .|OTIS INC .1042 VI 29.20!

2.88 AZP 90.08 TAL 29.37 TAP IBM.RE RCA 148.85 APO 221.93 VZ 24.884

U,OE [T8 173.65 ZAE tOT.IS EYE IS6.OY ZAC 88.29 (TC 273.27 LVI 1.03

OLA -14.47 RAL 320.49 RAO tG3D,9 VEL It.SiS PTH S.6| VHP 3,1It DPA -35.50 RAP 304.56 ECC 1.2291

L-I TIME INJ LAY IRJ LONG IRJ RT A$C ]NJ AZRTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOMG

2?SS,4S -19,93 71,89 173,41 134,14 $2 14 23 iTSD,4 -1,85 IS,aS

2DOT,ST -IS,SO S$,4S t77,42 127,84 t3 7 44 1608,D ,20 SO,IS

2999,97 -II,S3 §4,SI 180,39 122,37 14 15 l 14OO,O Z,32 S4,OS

2351.83 -8.45 3|.DO 102./9 I|0.74 15 3S t3 |131.8 3.09 1|.AS

1844,04 -7,26 15,48 192,84 1|7,41 17 O 30 044,0 4.50 35A.63

1806.30 -8.45 357.37 162.19 118.74 18 10 20 606.3 3.89 &36.S2

1446,79 -11,53 343,43 lOO,3S 122,37 18 50 34 446,8 2,32 $23,75

DIFFERENTIAL CC:RRECTIOND

TOE -.2gTs TRA-I.00IS TCS-5,0814 SAU .9SDO

RDE -.2303 RRA .0784 RC3-1.0?96 FAU .22422

_DE ,3691 FRA -,1259 FC-/4,19/2 BSP 6857

DOE ,3939 BRA 1,0044 SC3 5,1946 FSP 1548

LAUNCH DATE JUN 24 1971

MID-COURSE EXECUTION ACCURACY _BIT DETERMINATION ACCURACY

SGT 4111.7 8DR gD2.O SG3 908,S ST 33.8 SR 20.1 98 8,8

RRT ,8048 RRF ,8570 RTF .8140 CRT ,6214 CHI ,8469 CRY ,4488

SGB 4209,S 223 .1839 RI3 ,9184 LIA 36,9 RSA lS,T SSA 4,Z

SG! 4176.3 SG2 527.1 THA 10,18 ELI 36.5 EL2 14,D ALF 24,50

HELIOCENTRIC CONIC

RL 152.08 LAL .00

RP 221.31 LAP .10

RC 195.970 GL 1,49

PLANETOCENTRIC CONIC

C3 13.552 VHL 3,181

LNCH AZNTH LNCH TIME

50,00 11 27 33

60.00 12 22 51

?D.DO 15 52 J4

80.00 14 56 53

90,00 16 25 56

IOO.00 17 59 45

110.00 18 31 41

DIFFERENTIAL CCRR(CTION8

TOE -,2706 TRA-1,DO72 TC3-5.27S0 BAU ,gTQ7

RDE -,2455 RRA .OBDO RC3-|./078 FAU ,22079

FLIGHT TIME 204.00 ARRIVAL DATE JAN 14 1971

DISTANCE 459.054 EARTH TO MARS

L(_. 271.86 VL 32.1DO GAL 4.64 AZL 8g.84 HCA 140.70 INA 185,$9 ECC .19737 INC .IDSI V! 29.29R

LOP 52,86 VP 22,D06 GAP 2,85 AZP 90,13 TAL 28,82 TAP 199,51 |CA 149,96 APO 222,22 V2 24,841

GP -14,02 ZAL 47,14 ZAP 66,90 ETS 173,21 ZAE 106,02 ETE 184,77 ZAC De.oR ETC 273,25 LVI 1,29

DbA -IS,78 RAL 320,89 HAD $639,8 VEL 11,559 PTH 6,60 VHP $,125 DPA -35,84 RAP 304,54 (CC 1,2230

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

2768,51 -20,30 78,47 173,88 133.g3 t2 13 41 1768,5 -2,49 $1.98

2G22.33 -16.19 69.20 177.78 127.42 13 6 13 1622.3 -.35 50.84

2417.56 -|2.IS 51.46 IBD.67 122.16 |4 12 52 1417.4 1.06 SS,?4

2152.43 -9.12 57.16 182.46 119.55 15 32 43 1152.4 3.20 19.59

1896.18 -7.95 16.74 183,11 117.23 16 56 42 866.2 3.80 3SS.S7

1926.90 -9.12 358.53 t82.48 118.55 18 6 51 $26.9 3.20 337.96

1464,18 -12,19 344,38 180,67 122,16 18 56 5 464,2 1,66 324,19

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SOT 4228.8 SGR 909,7 $63 899.2 ST 33,9 SR 19.2 SD 10.1

RRT ,8129 RRF .8657 RTF .9143 CRT .589g CRS .S797 CST ,ART1

LIA 35.9 RSA 15.9 lSA 4.S

ELi 35.4 EL2 14,5 ALF 2|.OR

FOE .4362 FHA -.0755 FC-14.1046 88P 7067 SGB 4325.5 223 .1904 RI3 .9186

ODE ,3712 BRA 1.0104 SC3 5,3910 F8P 1529 IG1 4293,9 SG2 32.1,8 THA 10,07

LAUNCH DATE JUN 24 1971 FLIGHT TI1( 206.00 ARRIVAL DATE JAN IG 1972

HELIOCENTRIC CONIC DISTANCE 463.220 EA2TH TO MARl

RL 1S2.09 LAL .00 LOL 271.81 VL 32,|12 GAL 4.SS AZL 89.77 HCA 141.80 SMA 18|.79 ECC .|9764 INC .2248 Vl 29.291

RP 221.69 LAP .14 LOP 59,69 VP 21,971 GAP 2.42 AZP 90,18 TAL 28.28 TAP 170.08 flCA 149.07 APO 222.51 V2 24.601

RC 195,621 GL 1,97 GP "14,28 ZAL 47,81 2AP 65,82 ET9 172.78 ZAE |04,69 ETE 184,48 ZAC 87,80 ETC 273,24 LVI 1,|4

PLANETOCENTRIC CONIC

C3 13,430 VHL 3,999 DLA "13,06 RAL 321,41 RAD 9S3R,S VEL 1|,594 PTH S,SD VHP 3,14| DPA "36.10 RAP 304,5l ECC 1,2210

INJ LONG INJ RT ASC INJ AZNTH IHJ TIME PO C$T TIM INJ 2 LAT INJ E LONG

79.08 174,31 133.69 12 12 54 1181.2 "3.09 IE.St

S9.98 1/8.16 121.18 13 4 35 1631.4 -t.D2 51.SS

58,46 181,01 121.93 14 9 54 1435.5 .96 36,66

38.37 182,18 118.34 IS 29 | 1173,8 2.47 17.??

18,05 183,40 117.03 16 $2 38 689,2 3.06 3SY.II

399,74 182.79 118,34 12 3 15 848,5 2.47 331.|4

34S,38 181,01 |EI,93 18 S3 27 482.4 .81 _E5.61

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 4544.9 8_ 917.8 IG3 898.2 IT |2.2 82 18.3 IS 11.5

RHT .8207 ElF ,1141RTF ._,4) CRT .|SOl CRI ,|UIU Cll .1049

9G2 4440.8 R25 .1975 RI3 .ills LIA 34.9 HIA 16.3 IIA 4.8

$GI 4410.6 852 |lS.S TNA $.07 ELI 34.1 EL2 14,4 ALF 21.37

ARRIVAL DATE JAN ll tOT|

2ARTH TO MAR8

12§,99 ECC .19793 INC .2891 VI 21.298

170.64 RCA 149.18 APO 222.00 V2 24.759

184.19 ZkC 87.53 ETC 273.24 LVI 1.80

3,IS7 DPA -36,37 RAP 304.$2 [CC 1.2101

PO CST TIM INJ 2 LAT INJ 2 LONG

I794.7 -S.77 13.08

1053,3 -1.71 RE,S2

1454,6 ,24 37,28

1196.1 1.72 10.99

913,0 2.29 359,49

670.6 1,72 340.39

501.4 .24 322.60

C_BIT DETERNINATICAq ACCURACY

ST 31.2 SR 17.3 81 13.0

CRT .5025 CR8 ,9140 CIT ,5012

LSA 33.7 NSA 16.8 DSA 4.3

ELI 32,7 EL2 14.2 ALF 19.37

LNCN AZNTH LNCH TINS L'I TIME 1NJ LAT

50.00 !1 26 33 2701.29 -21.tO

60.00 12 20 30 2537.43 -16.02

70.00 13 22 18 243|.54 -12,22

80,00 14 |2 55 2175,84 -9,12

lO,O0 16 21 i 1189,1| -8,$D

JDO,DD J7 3| 44 IS48.32 -9,92

118oD0 18 21 4| i482.38 -12.$2

OIFFERENTIAL CCNRECTIONI

TDE ",E|69 TRA*I,OI2S TC3-|.47D3 |AU 1,0032

|DE -.2|17 RRA ,Oils RCI-I,tISS FAU .21715

FOE oSODS FRA -,0240 FC-13.ggss lIP T218

B0E .3490 |RA 1,01|9 SO3 3.SSTI FSP ISt4

LAUNCH 0ATE JUN 24 ll71 FLIGHT TIME 208.00

NELIOCENTRIC CONIC DISTANCE 4ST,3S3

RL 152.01 LAL .DO LOL 2TI,SS VL 32.124 GAL 4.48 AZL 89,71 HCA 142,90 |RA

RP 2tE,OT LAP .IT LOP 54.?D VP 21,94? GAP 2,29 AZP g0.23 TAL 2?.73 TAP

RC 201.270 GL 2.|S GP "14.59 ZAL 48.49 ZAP 44.?Y £TS 172.29 ZAE 103,39 ST2

PLANETOCENTR|C CONIC

CS 13.314 VHL $.149 OLD -12.31 RAL 321.88 RAD $639.T VEL 11.$49 PTH S.59 VHP

LNCM AZMTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC INJ AZNTH |NJ TIME

50,00 11 28 2? 2724,DD -21.73 ?$.74 174.74 133.43 |2 12 2

RO,O0 12 18 3? 2653,31 -17,4? T0,82 178,59 126.g2 13 2 50

?0,00 IS 28 13 2494,57 -13,50 5?,51 181.36 121.67 14 7 7

80,00 14 48 41 2120,14 -10,|3 39,64 183,11 III.ID 18 29 22

90_00 IS IS 32 1919o01 -9.40 19,42 IS$,?I lID,80 16 41 29

100,00 17 $1 3R 1670.61 -10.53 t,01 ISS.II 118.10 17 39 29

110,O0 18 25 39 ISOI.39 -13.S0 349.43 18i.36 121.67 18 50 41

DIFFERENTIAL CORHECTION8 NIO-COURIE EXECUTION AcCUHACY

TOE -.2322 TRA-1.0173 TC3-S.SD3S |AU I.D299 SGT 4499.T $GR 026,9 $G3 8PS.S

ROE -,2170 RRA .0831 RCS-t.IDD2 FAU ,21344 RHT .1293 RRF .9123 RTF ,9143

FDE *$770 FRA ,02SS FC'lS,8709 BSP 7499 8GB 4995,0 223 ,2049 R13 ,9111

BDE ,$163 BRA 1.0207 BC3 S.7824 _SP 14H4 861 4526,2 $G2 §11.T THA 9,90

2149



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 197/)

LAUNCH DATE dUN 24 lITl FLIGHT TIM( 210.00 ARRIV4L DATE JAM ZO 117|

H[LIOC[NTRIE CONIC

RL 152o0R LAL ,00

RP R22.48 LAP .21

RC !03,922 GL $.]5

PLAMETOCEMTRIC CON|C

C5 15.205 VflL 5.634

LNCH A2MTM LNCN TIME

80.00 11 24 13

IO.OO IE 16 eT

70.00 13 22 5?

t0.00 14 44 27

90.00 16 11 43

100.00 17 27 19

110.00 18 22 23

OIFFERENTIAL CORRECTIONS

TOE -.2058 TRA-1.D222 TC3-5.86D3 OAU 1.0559

ROE -.2035 RRA .0847 RC3-1.1979 FAU .20980

FOE .8465 FRA .0741 FC-13.7553 BSP 7T06

BD[ .2894 BRA 1,0257 BC3 9.9815 FSP 1473

DISTANCE 471.84| EARTH TO MARl

LOt. 2T1.86 VL 38.136 GAL 4.40 AZL 89.14 NCA 144.00 8NA 1tG,20 (CC ,19824 IMC .3S70 Vl 29.2GG

LOP 59.t6 VP 21.018 GAP 2.16 AZP go,2g TAL 27,18 TAP 171.18 RCA 149.29 APO 223.11 VZ 24.717

GP -14.84 ZAL 49.19 Z4P $3°77 (T$ 171,82 2AM 102.10 ET( 183o90 ZAC 87.24 ETC 273.24 LV| E.OT

OLA "11,52 RAL 522,34 RAO Ge39,T V(L 11,544 PTN 6,59 VHP 3,|74 OPA "34,64 RAP $04.71 (CC |,E173

L-i TIME INJ LAT |NJ LONG INJ RT ARC INJ AZNTM INJ TIN( PO CIT TIM INJ 2 LAT INJ | LONG

2808o91 -22.40 40,44 175.19 |$3o14 12 If 2 1408.9 -4.48 43.47

2670.02 -18.15 ?1,71 _ 178.97 12S.62 13 0 ST 1670.0 -2.49 93.12

2474,51 -14.21 56.62 181.74 12|,39 14 4 II 1474.5 -.53 34,72

2219.39 -11.28 40,96 183.45 117.83 15 21 26 1219,4 ,95 20.27

1937.82 -10,15 20,65 194.04 116.54 16 44 1 937.6 1,49 559.61

1693,87 -11.28 2,53 183.45 117.83 17 95 32 693.9 .93 341.44

1521.35 °14.21 347°94 181.74 121.39 18 47 44 521.3 -.53 527.14

MID-COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

8GT 4577.1 5DR 997.8 503 868.3 _T 30.2 SR 16.2 86 14.6

RRT .93_9 RRF .890§ RTF .9142 CRT .4490 CR8 .9210 CST .4826

$GB 4672.2 R23 .2125 R13 .9184 L$A 32.6 NSA 17.5 8SA 4.3

$01 4644.6 802 507.3 THA 9.84 ELI 51.3 EL2 14.0 ALF 16.95

LAUNCH DATE JUN 24 1971 FL|GHT TIH_ 212.00 ARRZVAL OAT( JAN 22 19TR

HELIOCENTRIC CONIC DISTANCE 475.697 EARTH TO EARS

RL 152.06 LAL .00 LOL 271.86 VL 32.149 GAL 4.32 AZL 89.57 HCA 145.08 9MA 186.41 (CO .19856 INC .4281 Vl 29.298

RP 222.84 LAP °29 LOP 56.99 VP 21.809 GAP 2°04 AZP 90,39 TAL 26.62 TAP 171,72 RCA 149.39 APO 223.42 V2 24.6?9

RC 206,878 GL 3.80 GP -IS.14 ZAL 49.91 ZAP 62.80 ET9 171,32 ZAE 100.85 ETE 163.62 ZAC 86.93 ETC 273.25 LVI 2.34

PLAMETO¢ENTRIC CONIC

C5 15.101 VHL 5.620 OLA -10.69 RAL 322.79 RAO 6639.6 VEL 11.540 PTH 6.56 VHP 3.192 DPA "36.99 RAP 304.85 ECC 1.2156

LNCH AZMTH LNCH TIME L-] TIM( INJ LAT INJ LONG INJ RT ARC 1NJ AZMTH INJ TIME PO CST TIM INJ 2 LAT lMJ 2 LONG

50.00 11 22 51 2825.95 -23.09 81.19 179.66 192.83 12 9 55 1625.9 -5,23 14.31

60.00 12 14 6 2687.64 -18.86 72.69 179.41 126.30 12 58 94 1687.6 -3°22 59.16

70.00 13 19 29 2495.42 -14.95 59.79 182.13 121.07 14 I 4 1499.4 -1°32 59.81

80.00 14 39 54 2243.67 -12.04 42.36 183.81 117.53 15 17 18 1243.7 .11 21.60

90.00 16 6 42 1963.67 -10.94 22.34 184,38 116.24 16 39 25 963.T ,66 1.52

100.00 17 22 46 1718.14 -12,04 3.73 183.81 117.53 17 51 24 718.1 ,11 342.67

110.00 18 18 55 1542.24 -14.95 348,71 182.13 ]21.07 18 44 88 942.2 "]o32 821.73

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NATION ACCURACY

7DE -.1750 TRA-1.0269 7C3-8.0515 BAU 1.0816 $GT 4690.7 $GR 948.8 $GS 896.6 ST 29.2 59 15.1 88 ]6.2

RDE -.1885 RRA .0862 RCS-1.2292 FAU .20588 RRT .8429 RRF .8983 RTF .9139 CRT .3718 CR5 .9247 C$T .4440

FDE .7168 FRA .1206 FC-13.6015 BSP 7924 800 4789.7 R23 .2212 R13 .9181 LSA 31.4 MSA 18.S IS4 4.2

BDE .2572 BRA 1.0301 6CS 6.1751 FSP 1455 601 4799.1 SG2 509.1 THA 9.79 ELI 29.8 EL2 13.7 ALF 13.69

LAUNCH DATE JUN 24 1971 FLIGHT TIN( 214.00 ARRIVAL DATE JAN 24 1972

HELIOCENTRIC CONIC DISTANCE 479.847 EARTH TO MARS

RL 152.06 LAL .DO LOt. 271.81 VL 32.161 9AL 4,24 AZL 89.50 HCA 146.18 9MA 186.62 (CC .19891 [NC .5029 Vt R9.290

RP 228.23 LAP .28 LOP 58.04 VP 21.860 G4P 1.91 AZP 90,42 TAL 26.07 TAP |72.25 RCA 149.50 APO 228.74 V2 24.183

RC 209,256 GL 4.48 GP -19.47 ZAL 50.64 ZAP 61.88 ETS 170+61ZAE 99.68 ET[ 183.33 ZAC 86.60 ETC 273.27 LVI 2.62

PLANETOCENTRrC CONIC

C5 IS.0OS VHL S.606 DLA "9.82 RAL 323.24 RAO 6639.6 VEL 11,596 PTH 6.58 VHP 3.211DPA "87.23 RAP SOS.D2 ECC 1.2140

LNCH AZNTH LNCN TZNE L-! 71ME |NJ LA7 ZNJ LONG INJ RT ASC ]NJ AZMTN INJ TIME PO C$7 TIN INJ 2 LAT INJ 2 LONG

50.00 11 21 20 2859.87 -29.88 81,99 176.15 132.48 12 8 40 1635.9 -6.03 64.98

60.00 12 ]J 35 2706.22 -19°81 ?S,$6 179.86 129.94 ]2 98 41 1706.2 -4.04 94.85

79.00 15 19 49 2917.39 -19.72 11,03 182.94 120.72 13 57 46 1917.4 -2.16 40.91

BD.OD 14 55 8 2289.06 -12.04 43,82 184.]8 117.19 19 12 57 1269.1 -°75 22.99

90.00 II I 26 1990.15 -|1,74 29,91 184.74 115.91 16 34 32 990.? -.21 2.83

100.00 17 18 O 1743.94 -12.84 §.19 184.18 117.19 17 47 4 743.5 -.75 344.31

110.00 18 15 15 1964.21 -15.72 349,94 182.54 120.72 11 41 18 564.2 -2,]6 329.64

DIFFERENTIAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETESM|NATION ACCURACY

TDE -.1412 TRA-I.0310 TCS-4.2433 BAU I.]071 $GT 4805.2 5DR 861.4 5G3 144.1 IT 20.2 8R 14.0 IS 17.1

ROE -.1729 ERA .OIT4 RC3-1.2121 FAU .20108 RflT .$489 RRF .1060 RTF ,_,31 CflT .2898 Cfll .8291 CII .lieu

FOE .7114 FRA .1198 FC-IS.4898 68P 8140 $08 4900.5 R23 .2298 R13 .8177 LBA 30,2 M|A |9.5 I|4 4.1

8DE .2252 ERA 1.0547 BCS $.3698 FSP 1434 $G] 4679.0 $G2 499.4 THA 9.7S ELI 26.9 EL2 13.2 ALF ]0.14

LAUNCH OATE JUN 24 117| FLIGHT TIME 215.00 ARRIVAL DATE JAM 21 1972

HELIOCENTRIC CONIC

RL IS2.01 L4L .DD

RP 2R$,12 LAP .31

RC 2]1.891 GL 5.29

PLANETOCENTRIC CONIC

C3 12,917 VHL 5.594 DLA

LNCM A2NTH LNCH TIN[ L-I TIN( INJ LAT

50o00 11 II 89 2198.74 -24.60

lO.O0 12 8 52 2729.85 -_o.sg

70.00 15 11 54 2540.50 -|l. S2

80.Q0 14 30 7 2R95.66 -|3.66

90.00 15 99 84 2018.67 -|2.St

100.00 17 12 59 1770.14 -18.66

110.00 ]l 11 20 IS87.82 -16.52

O_FFERENT IAL CORRECTIONS

TOE -.1049 TRA-I.0895 TCS-6.4356 DAU 1.1334

RDE -.]549 RRA .0890 RC3-1.2968 FAD .19790

FDE .8631 FRA .2077 FC-13.2649 6lP 8847

BDE .1865 BRA 1.9393 0C3 6.5682 FSP 1412

DISTANCE 483.999 EARTH TO MARS

LOL 271.11 VL 32.174 G4L 4.16 AZL 89.42 HCA 147.2T 8HA 116.1) (CO °19927 |Re .|819 Vl 21.21i

LOP $9.19 VP 21.832 GAP 1.79 AZP 90°49 TAL 25.51 TAP 172.78 8CA 149.60 APO 224,06 V2 24.592

GP -15,91 2AL 91.40 ZAP _.99 £TS ]70.28 ZA( 98,43 £T£ 183.04 ZAC 86.25 ETC 273.29 LV| 2.81

-8.91 RAL 323.65 RAO 6639,9 V[L !1.932 PTH 6.58 VHP S,231 DPA -37,99 RAP 905,23 [CC 1,2121

INJ LONG INJ RT ADC INJ AZMTM [NJ TIM( PO C$T TIM INJ 2 LAT INJ 2 LONG

82,85 176.66 I82,10 12 7 IS 1691.? -I.87 69.19

74,78 160.3_ 129,99 12 94 17 1729.8 -4,90 99.?8

62,34 182,g? 120.33 19 54 14 1940.9 -3.04 42,17

45,37 184.95 118.81 IS 8 22 1299,? -1,IS 24,45

29°5? 189,]3 115,$4 16 29 as I018.9 -1.]2 4,40

6.74 184.95 116.81 17 42 29 770.1 -t.lS $45.12

351,26 182.97 120.39 18 37 48 $87.3 -3.04 $31.Qg

NID-COUR$_ EX_CUTZON ACCURACY ORBIT OETERNINAT[ON ACCURACY

_GT 4920.0 5GR g?5.7 503 832.6 ST 27,3 IR 12.1 11 1g.7

RRT .8566 RRF .t|35 RTF .9131 CRT .]7]8 CRI .9225 CIT .5111

SGB 9015.8 R23 ,2388 R15 .917S LIA 2g,1MIA 20*g 6SA 5.9

$GI 4991.2 502 496.2 THA g,74 ELI 27,4 EL2 12,5 ALF S.81

21S0



• JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL 4, 1971)

_AUNCN DATt JUk 24 19?1 PLIGHT TII_ 2IR.O0 ARRIVAL OAT[ JAR 8$ 1972

H[L|O¢ENTRIE CDNIC

RL 152,09 LAL ,00

RP 224,D1 LAP .35

RC 214.558 GL S,97

PLANETOC[NTRIC CON|C

C3 1R.937 VHL S,599

LNCH AZNTH LNCH TIME

SO.DO 11 IT 46

80.00 12 S 55

?0.00 13 7 44

80.00 14 24 48

9O.OQ 15 50 8

100.00 17 7 40

llO.OO 12 7 10 -l?.SS

DIFFERENTIAL CC_RECTION8

TOE -.0654 TRA-I.0390 TC3-6.6219 BAD 1,1591

RD£ -.1399 RRA .090S RC3-1.3323 FAU ,19381

FDE .9377 FRA .2498 FC-13.0710 88P 8558

BOE .1556 BRA 1,043? RC3 8.7546 FSP 1381

EARTH TO NAR8

8HA 187,05 ECC .19955 INC .9447 Vl R9,tOO

TAP |73,19 RCA 148.?0 APO 224.39 VZ 24.S50

ETE 182.?5 ZAC S§,SS ETC t73.35 LVl 3.81

OiITANCE 485.131

LOt. tTi,SG YL 3t,197 GAL 4,08 AZL SS.33 flEA 140,$5

LOP 80.21 VP 2t,803 GAP 1.8Y AZP 90.57 TkL 14,95

GP -19,19 ZAL St,IT ZAP 10.13 ST3 199.73 ZA[ 9?.IS

OLA -7,9S RAL 324.11 RAD li39,S VEL It.SIS PTN $,38 VHP 3,t52 DPA "3?,iS RAP 505,4i [CC 1,2113

L-I TIME INJ LAT INJ LONG INJ fiT ASC INJ AZNTN INJ TIN[ PO CST TIM INd t LAT IMJ t LONG

1874,G4 -tS.4t 33.78 17T,19 131,88 |t $ 41 IS?4.S -T.?? 49.45

1748,il -tIotO F5,S8 180.82 185,11 12 Sl 41 1748,9 -5,81 56.79

2564,85 -17.35 93.74 183,42 119,99 13 SO 19 1544.9 -3,97 43,44

2313.58 -14.51 47.01 185.00 119,39 15 3 31 1323.6 -E,90 25.99

2048.43 "13.44 27,31 ISS,S3 115,12 18 24 13 1048,4 -2,07 6.US

1798.06 -14.51 9,37 185,00 116,38 17 3? 38 798,1 -].SO 347,38

1611.87 3S2,66 183.41 119.89 18 34 2 911.? -3,97 332.30

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 5034.3 8GR 991.4 SG3 810.3 ST 26.7 9R II.S 80 21.5

RRT .8630 RRF .9206 RTF .9125 CRT .0383 CRS .gIGs CST .2121

808 5131.0 R23 .2484 R13 .9197 LGA 27.9 NSA 22.7 884 S,?

SGI 51O?,t $Gt 493,6 THA 9,74 ELl 29,7 EL] 11,5 ALP 1.16

LAUNCH OAT[ JUN 24 1971 PLIGHT TIME 120,00 ARRIVAL OATE JAN 30 1972

HELIOCENTRIC CC_IIC

RL 152.06 LAL ,DO

RP 224,40 LAP ,38

R¢ Rl?,t2l r,d. 8.7R

PLAN2TOCENTRZC CONIC

C3 12.780 VHL 3.973

LNCH AZHTH LNCH TIME

SO.GO I1 10 4|

SO.DO 11 2 43

70,00 13 3 16

80.00 14 |9 10

90.00 15 43 56

100.00 17 2 2

110.00 15 2 42

DIFFERENTIAL CCRRECTIONG

TOE -.0177 TRA-I.0439 TCS"8.OOS8 8AU 1.1848

ROE -.t220 RRA .0920 RC3-1.3488 FAU ,18991

FOE !.0142 FRA ,2904 YC'|2,8888 BSP 8789

BOG .1233 BRA 1,0479 Be3 6,9419 FSP 1366

DISTANCE 491,271 EARTH TO MARS

LOt. 271.88 VL 32,199 GAL 4,00 AZL 89,25 HCA 149.43 8NA 187,20 ECC ,tOOO4 INC .7530 Vt 19.299

LOP 61,29 YP 21.77l GAP 1.54 AZP 90,85 TAL 24.38 TAP 173,6| RCA 149.80 APO 214,72 Vt 24,308

-16,S? ZAL 32.90 tAP 59.32 ST8 169,18 ZAE go. it [T[ 181.4| ZAC 85,48 ETC ITS.SO LVI 3.|3

OLA "0,94 RAL 324,34 RAO t839,4 V[L 11.$19 PTN G,S? VHP 3,274 DPA "38.t| RAP 303.77

L-I TIME INJ LAT INJ LONG INJ RT ASC ZNJ AZHTN INJ TIME PO CST TIN INJ t LAT

2893,86 "20,17 84,70 177,7| 131,tl 12 3 99 1893,7 -8,71

1788.99 -tt,OI 77.10 ISI.34 114,62 It 48 11 t?89,8 -8.??

2390,$5 -10.21 01.23 183.90 119.40 13 4i t? 1990.5 -4.99

2331,95 "1S,39 48.74 185,49 1/5.90 14 S8 23 1331.9 -3.59

2079.49 -14.33 tD.IS 125,97 1t4,84 18 18 33 10T9,3 -3,07

1827,42 -15,39 IO,ll 185.45 115,90 17 32 29 817.4 "3.59

1937.36 -18.22 354,15 IS3.90 119.40 18 30 O 837,4 -4.93

MID-COURSE EXECUTION ACCURACY

$GT 3147.4 9C_q 1008.3 SG3 807,3

RRT ,8891 RRF ,9175 RTF .9118

9GB 5245,_ R23 ,1582 RI3 .9161

8GI 5122.1 8Gt 491.6 THA 9,?5

[C¢ 1.2101

INJ 8 LONG

IT,IT

IT,De

44,T9

27.80

?.79

148.97

383,?1

ORBIT DETERMINATION ACCURACY

8T 28.4 8R 10,1 88 13.4

CRT -,1189 CR9 .9050 CST ,0904

LSA 26,8 MSA 24.8 98A 3,5

ELI 26.4 EL2 10.1 ALP 179,94

LAUNCH DATE JUN 14 1971 PLIGHT TIM( 2tt.OO ARRIVAL DATE FEI 1 1979

HELIOCENTRIC CCW]C

RL 132.08 LAL .DO

RP 224.?D LAP .42

RC 219.884 GL ?,88

PLANETOCENTRIC CONIC

C3 12.706 VNL 3.385

LNCN AZNTH LNCH TIME

50.00 11 13 23

40.00 lI 59 15

70.00 12 50 29

80.00 14 13 tO

9D.00 15 37 24

100.D0 18 59 2

110.00 17 ST 54

DIFFERENTIAL

?DE .0329 TRA'I.0481

RDE ".1052 RRA ,0933

FDE 1.0901 FRA ,3274

202 .1083 BRA 1.0513

DISTANCE 498.404 EARTH TO MARS

LOL 271.69 VL 31.211 GAL 3.91 AZL 89,15 HCA 150.50 GNA 187,48 ECC ,20045 INC .6470 Vl IS.]DO

LOP 91.36 VP t1.74? GAP 1.42 AZP 90,74 TAL 23.81 TAP 174.31 RCA 149.90 APO 225.06 VE 24.488

GP -19.99 ZAL 53.77 ZAP 58.54 ETS 188.55 ZAE 95.00 ST( 182.15 ZAC 85,95 ETC 273.40 LVI 3.84

OLA -3,88 RAL 324,93 RAD 8939.4 VEL 11,123 PTH 9,57 VHP 3.197 DPA -38.59 NAP 308.10 ECC 1.2091

L-I TIN[ IRa LAT INJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

1913,90 -]?,iS 88,86 |78,33 130.65 12 I 37 1913,9 -8.T2 43.14

2791.9! -22.98 78,43 191,83 124.00 It 45 46 1791.9 -?.78 50.99

2917.71 -I9.lt 86.82 184,41 118,$8 13 42 7 1817,7 "5.98 44,2|

2383,89 -18,30 $0,55 183,99 !15,38 I4 5t 34 1383.8 -4.43 19.31

tilt.it -15.25 31,1| 186,4| 114,11 18 It 39 1112,1 -4.11 9.41

1858.30 -18.30 11.95 185.91 IIS.SS 17 t? I 858.4 -4.63 350.$8

1564.53 -19.12 355.74 184.41 118,56 IS 25 40 $$4.5 -5.90 $35.14

CCRRECTION4 N|O'COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

It 26.9 8R 8.? IS El,4

CRT *.29_3 CRI ,Ills ElY -.USS|

LSA 27.6 NSA 25.5 SSA 3.$

ELI 25,? EL2 4.3 ALF 115,89

TC3-8.9489 BAU I,tfOI SGT 5159.1S_ 1027.? SG3 793.9

R¢3-1.4069 FAD .1833| RRT ,3750 RRF ,8_40 RTF ._,!1

PC-lt.$SI3 89P 8588 SGB 5358.6 R23 .2982 RI3 .9154

8C3 7,1239 FSP 1342 30| 5338,1SGt 490.3 THA 9.T9

LAUNCH DATE JUN 24 1971 PLIGHT TIM( 224,00 ARRIYAL OATS PER 3 IS?2

HELIOCENTRIC CONIC

RL 152.04 LAL ,00

RP 229.18 LAP .49

R¢ 922.551 GL S,59

PLANETO¢ENTRIC CONIC

C5 12.857 VML 3,559

LNCH AZNTH LNCH TIME

50.00 11 10 49

60,00 11 SS 20

?0.00 12 53 21

80.00 14 4 4?

90.00 15 80 28

100.00 16 49 59

110.00 1? $2 4? -20.05

DIFFERENTIAL CCRRECTION8

T0£ .0871 TRA-I.0538 TC3-7./572 BAU 1.2358

RDE -.0853 RRA ,0945 DC3-1,4430 FAU ,18103

FOE 1.1655 FRA .3018 FC-12,3823 BSP 919t

ODE .1206 BRA 1.QS78 8C3 ?,3018 FSP 1317

DISTANCE 50DOS32

LOt. t71.89 VL 31.228 GAL 3.83 AZL $9,05 HCA 15|.57

LOP 83.43 VP 11.718 GAP 1.30 AZP 90,33 TAL 23.15

GP "17.44 ZAL $4.90 tAP 57,81 ETS Is7,g3 ZA[ 93.gl

OLA "4,?6 RAL 325,34 RAD 9S39,4 VEL ll.521 PTM S.$7

L-1 TIME INJ LAT INJ LONG INJ RT A$C INJ AZNTH

2935.49 -28,13 8?,03 178.98 130,10

2810,70 -23.8g 79.85 182.47 123.47

2640,4g -20,D5 88.$3 184.95 118.24

24|9.$9 -17,25 52,55 186,42 1|4,78

9148.58 -18.19 33,20 IS6.52 113.51

1891,05 -IT.25 13.92 186.42 114,76

1893.31 33?.44 184.95 118.24 18 21

NID-COURSE EXECUTION ACCURACY

$GT 3371.6 3_ 1048.7 803 78D.D

RRT .8806 RRF .g402 RTF ,g102

SGB 5473.0 R23 ,2784 RI3 .9147

SGI 5451.0 SG2 489.7 THA 9.84

EARTN TO _ARS

8HA 18T.?O [CC ,20087 INC .9489 V! 19.t09

TAP 174,$2 RCA 150.00 APO 125.4| V2 24.424

E?E |91.8§ ZAC $4.59 E?C 273.45 LV| 4,It

VHP 3.32| DPA -38,98 MAP 304.48 [CC 1.2083

INJ TIME PO CST TIM INJ t LAT INJ 2 LONG

11 59 44 1935.S -10,79 60.07

11 42 25 IS16.7 -8,89 80,20

13 3? 17 1846.5 "?.09 47.75

14 4? 4 1416.6 -3,72 31.]2

16 6 14 1148.9 -5.2! 11,35

l? 21 10 891.] -S.7t 352,49

l $93.3 -?.OS 534.48

ONBIT DETERHINATION ACCURACY

8T 27.8 GR 7.3 88 27.3

CRT ".4683 CRS .8536 CST -.2050

LSA 30,? NSA 24.8 3SA 5.D

ELI 27.9 EL2 6.4 ALF 172.57
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUkCN DATE JUN E4 |DTI

MELIO¢ENTRIC CONIC

RL lSt.O6 LAL ,D0

mP 229,$? LAP ,48

RC 628,21T GL 9.51

PLAN[TO¢¢NTRI¢ CON|C

¢3 12,622 VHL 3.859

LNCH AZMTH LNCH TINE

SO.DO 11 ? $9

60.00 11 Sl 21

TO.DO 12 47 49

90.00 15 59 57

90.00 IS 23 3

100.00 16 42 49

110.00 17 47 15

FLIGHT TIME ttR.OO

L_. fit.el VL 3E.ISR 6AL

L@ i4, SO VP El.D91 iAF

GP -17,92 ZAL SS,4l ZkP

ARRIVAL DATE FRO | tRYR

OlITANC[ S04,lS4 EARTH TO MARl

3.75 AZL 8R,9S HCA lS|.14 IMA liT.9| ECC .EOISl IMC 1.0821 Vl IS,Ill

1,19 AZP 90,94 TAL EE,69 TAP 17g. SE RCA ISD,DB APO 628,76 VE 24.$8_

57.1| ET6 liT.t? ZAE 92.04 EYE tit. S3 ZAC 04.10 [TC 273.00 LVl 4.90

DLA "3,58 RAL 325.?E RAD 6639.4 VEL ll. Sl9 PTH 6.57

L-I TIME INJ LAT INJ LONG IMJ RT ASC INJ AZMTH

29S8.47 -_9o13 88,30 ]79,6| |29°44

2943.09 -24.88 81.39 1S3.09 122.7g

2677.05 -21.03 ?0.36 DES,S2 117.55

24SI.20 -19.26 54.66 186.96 114.07

2183.03 -17.17 35.43 187.44 112.82

1925.67 -18.22 16.03 106.96 114.07

1723.87 -21.03 359.28 105.52 117.55

VHP 3.346 DPA "39.40 RAP 306.97 ECC l,|OT?

1NJ TIN[ PO C$T TIN INJ 2 LAY INJ E LONG

I| 57 |§ 1950,0 "|J.93 70.0?

12 36 44 1843.1 -10.00 61.50

13 32 26 1677.1 -8.20 49.37

14 40 46 1451.2 -6.8? 53.04

15 59 26 1183.0 "6.3? 13.60

17 14 54 925.7 -6.87 354.41

lS 15 59 723.9 -8.20 338.29

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY

TOE .1473 TRA-I.0597 TC3-7.5255 DAU 1.2614 5GT 5484.7 SGR 1072.2 SG3 765.6

RDE -.0625 RRA .0956 RC3-1.4865 FAU .17667 RRT .9859 RRF o9461 RTF .9093

FOE 1.2454 FRA .3942 FC-12.1172 DSP 9404 6GB 5588.5 R23 .2891 R13 .9138

DOE .1599 DRA 1.0640 6C3 T.4748 FSP 1293 SGI 5567.0 SG2 490.2 THA 9.90

ORBIT DETERMINATION ACCURACY

ST 29.4 SR 5.9 95 29.4

CRT -.6523 CR6 .789| C87 -.3510

LSA 34.5 MSA 23.? SSA 2.7

ELI 29.6 EL2 4.4 ALF 172.7T

LAUNCH DATE JUN 24 1971 FLIGHT TIME 228.00 ARRIVAL DATE FEB T 1972

HELIOCENTRIC CONIC DISTANCE 506.773 EARTH TO MARS

RL 152.06 LAL ,00 LOL 271.86 VL 32.291 GAL 3.66 AZL 88,83 HCA 153.70 SNA IB8,15 ECC ,20177 INC 1,1668 Vl 29.2R8

RP 225.96 LAP .52 LOP 65,56 VP 21.664 GAP 1.06 AZP 91.05 TAL 22.11 TAP 175.81RCA 150.19 APO 226.11V2 24.340

RC 227.885 GL 10.64 GP -18.43 ZAL 56.33 ZAP 56.46 ETS 166.58 ZAE 91.80 ETE 181.2! ZAC 89.56 ETC 273.54 LVI 5.00

PLANETOCENTRIC CONIC

C3 12.602 VHL 3.550 OLA -2,32 RAL 326.07 RAD 8639.4 V[L 11.519 PTH 6.57 VHP 3.373 OPA -89.84 RAP 507.33 (CC |,2074

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CDT TIM INJ 2 LAT INJ 2 LONG

50.00 11 4 48 2985.08 -30.19 69.70 160,31 128.70 11 54 31 1983.1 -13.14 71.16

60.00 11 46 90 2871.24 -25.90 85.07 183.75 122,92 12 54 42 1871.2 -11.21 62.90

70.00 12 41 49 2709.59 -22.04 ?2.34 186.14 116.76 13 26 59 1709.6 -g.41 S1.11

80.00 15 52 56 2487.96 -19.23 56.93 187.54 113.29 14 34 4 1488.0 -8.08 38.10

90.00 15 t5 7 2221.70 -18.17 37.62 188.00 112.05 15 52 9 1221.7 -?.58 15.80

100.00 16 55 28 1962.43 -19.23 18.50 187.54 113,29 17 8 10 962,4 -8.08 356.47

110.00 17 41 15 1756.39 -22.04 1.26 186.14 116,78 18 10 32 758.4 -9.41 349.03

DIFFERENTIAL CCRRECTIONS MID-COURSE EXECUTION ACCuRAcY ORBIT DETERMINATION ACCURACY

TOE .2152 TRA-I.0667 TC3-7.4849 BAU 1.2871 $GT 5597.2 SGR 1098.3 $03 751.1 ST 32.1 SR 4.3 99 31.4

RDE -.0400 RRA .0965 RC3-1.5286 FAU .17224 RRT .8909 RRF .9516 RTF .9084 CRT -.7462 CRS .6453 CST -.4836

FOE !.3199 FRA .4219 FC-11.8327 BSP 9610 609 5?03.9 R23 ,2g94 R13 .9151 LSA 38.8 MSA 22.8 SSA 2.5

BD£ .2170 9RA 1.0711 6C3 7.6394 FSP 1265 601 5682.7 SG2 491.4 THA 9.99 ELi 32.2 EL2 2.9 ALF 174.25

LAUNCH DATE JUN 24 1971 FLIGHT TIME 230.00 ARRIVAL DATE FEB g 19Tl

HELIOCENTRIC CONIC

RL IS2.06 LAL .DO

RP 226.39 LAP .85

RC 230.548 GL 11.70

PLANETOCENTRIC CONIC

C3 12.599 VHL 3.$50

LNCH AZNTH LNCH TINS

80.00 11 1 16

RO.OO 11 41 84

70.00 12 85 19

80.00 13 44 40

90.00 15 S 34

tOO.DO 16 27 32

110.00 17 34 45

DISTANCE 512.886 EARTH TO MARS

LOL 271.86 VL 32.264 GAL 3.50 AZL 88.71 HCA /54.76 SHA 108.37 ECC .20224 INC 1.2893 Vl 29.294

LOP 66.62 VP 21.636 GAP .94 AZP 91.17 TAL 21.84 TAP 176.30 RCA 180.26 APO 226,47 V2 24,299

GP -18.99 ZAL 57,23 ZAP 55.85 ET$ 165.85 ZAE 90.79 [TE 160,80 ZAC 62.99 ETC 273.63 LVi 8.44

DLA -1.00 RAL 32S.40 RAD 6639.4 VEL 11.518 PTH 6.57

L-I TIME INJ LAT INJ LONG INJ RT A8C INJ AZNTH

3009,45 -31.30 91.23 161.07 127.86

2901.35 -2|.SS 84.80 184.46 12t.15

2744.26 -23.09 74.49 186.80 115,90

2527.12 -20.26 59.38 188.16 112.41

2262.88 -19.21 40.40 188.61 111.17

2001.59 -20.28 20.74 168.18 112.41

179i.10 -23.09 3.41 186.80 !15.90

VHP 3.401 DPA -40.32 RAP 307.82 ECC 1,2074

INJ TIME PO CST TIN INJ 2 bAT INJ 2 LONG

11 51 25 2009.5 -14.43 TR.$3

12 30 18 1901.4 "12.49 84,40

13 21 3 1744.3 "10.69 $2.96

14 26 47 1527.1 -9.36 37.30

15 44 I? 1282.9 -6.88 18.14

17 0 54 1001.6 -9.38 350.97

18 4 36 791.1 -10.89 341.90

DIFFERENT|AL CORRECTION8

YO[ .2090 TRA-I.O?4S TC3-?.0821 9AU 1.3128

ROE -.GIRD RRA .0872 RC3-1.5710 FAU .16786

POE 1.3985 FRA .4478 FC-II.SlS9 95P 9819

ROE .2884 IRA t,O?gt 6C3 T.TS21 FSP 123?

MID-COURSE EXECUTION AcCuRACY OR|IT DETERRINATION ACCURACY

SGT 8707.8 $GR I|26.6 SG3 733,7 8T 39.? DR 3.2 SD 33.8

RRT .0815 RRF ,DSD? RTF ._J14 CRY ".1896 ERE ._714 El! -,$D4S

8G6 5814.0 R23 .3101RI3 .SIR2 LSA 43.8 MSA 22.0 SRA 2.2

SGI 5?97,0 8G2 493.6 THA 10.10 ELI 35.8 EL2 2.3 ALF IYS.$3

LAUNCH DATE JUN 24 1971 FLIGHT TIME E32.00 ARRIVAL DATE FEB I! 197R

HELIOCENTRIC C(_llC

RL t82.09 LAL .DO

RP I26.T4 LAP .Si

RC |38.R12 GL 18.00

PLANETOCENTRIC CONIC

CS 12.617 VHL 3.382

LNCH AZNTH LNCH TIME

80.00 10 87 20

RD.00 11 3R 29

'tO.DO 12 29 14

80.00 IS 39 8

DO.D0 14 57 19

100.00 18 16 57

110.00 17 27 40

DIFFERENTIAL CCRRECTION8

TOE .36G0 TRA-l.0843 TC3-7.7660 DAU 1.3388

ROE .0108 RRA .097_RC3-t.6143 FAU .16698

FOE 1.4787 FRA .4?09 FC-11.1910 DSP 10029

80( .5662 DRA 1.0687 EC3 T.9339 FSP 1210

DISTANCE SI6,024 EARTH 70 MARS

LOL 2TI,S$ YL 32,|TT GAL 3.49 AZL S8.§8 HCA 155.Sl SHA 188.|0 EC¢ .ROE72 INC 1.4212 Vl

LOP 97o66 VP |1,609 GAP .82 AZP 91.30 TAL 20,97 TAP 17Q,?R RCA 180,37 APO 229,83 V2

_P "19,59 |AL 80,19 ZAP 88.29 [T8 105,09 ZAE 69,00 [TE 180,53 ZA¢ 82,3? [TC 673.70 LVl

OLA ,41RAL 3ERo?O lAD 6639.4 VEL |1,819 PTH Q,87 VHP 8.481DPA -40.84 RAP 808.37

L-I TIME INJ LAT INJ LONG INJ RT AOC INJ AZMTH INJ TIME PO C8T TIN INJ ELAT

303?,?7 -32.4? 96.91 181.99 lEO,91 II 47 89 2037.R -13.91

2933.64 -R0,10 06.89 188.24 |SO,IT IE 68 E2 IR33,6 -13.86

E781,43 "24,17 ?D.SS i67,82 i14,80 13 14 88 1781,4 -IR.08

2866.SR -|1.82 ||.03 188.84 I11,41 14 i6 84 i399.0 -10,71

2800.83 -20.26 48.i9 169.27 110.t9 65 35 49 I809.8 -10.21

2043,48 -21.32 23.40 108.84 111.41 16 $3 0 1043.4 -10.71

1828.28 -24.17 5.75 167.52 114,90 67 59 6 829.3 -12,05

29.288

24,08?

8.Si

MID-COURSE EXECUTION ACCURACY

9GT $819.D $GR 1|87.7 $03 7ig,9

RRT .8999 RRF .9614 RTF ,9061

SGB $g33.D R23 .320g R13 .9111

SG] 8912,2 602 49?.0 THA 10.22

[CC 1.2076

INJ 0 LONG

73.8!

R9.03

88.01

3g,9R

20.R7

1.04

343.92

ORDIT DETERN]NATION ACCURACY

6T 40.4 5R 3.0 86 35.7

CRT -.1880 CRS -,4050 CDT -.6D3S

LSA 49.S MSA 21.4 SSA 2.0

ELI 40.4 £L2 3.0 ALF 179,19
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 24 19'1

HELIOCENTRIC CONIC

RL 152.08 LAL .DO

RP 227.13 LAP ,ll

RC 235.S74 GL 14.32

PLAN[TOC[NTRIC CONIC

E3 12.958 VHL S.551

L_H AZNTH LNCH TIME

SO.GO 10 SE 58

80.00 11 30 30

?D,00 12 20 29

80.00 15 29 44

90.00 14 47 18

lOD.OD IQ 9 38

110.00 17 19 55

LOL E71,$9 VL RE.Ego GAL

LOP 88.73 VP 21.592 RAP

GP "20.84 ZAL 59.10 ZkP

FLIGHT TIME 254.00

DIITANC£ SE|.ORT

3.41 AZL 88.44 HCA 158,87 8NA

ARRIVAL DATE FED 13 19T2

.TO AZP 91.44 TAL 20.40 TAP

54.78 ET$ 184.87 ZAE 88.84 ETE

EARTN TO MARS

188,82 ECC .2038I INC !.5857 VI 89.89R

ITT,2T RCA 150,45 APO 227.20 V2 24.215

|SO. IT ZAC 81.70 ETC 273.78 LVI 6.42

DLA 1.91 RAL 328.97 RAD 8839.4 VEL 11.521 PTH 8.57 VHP 3.493 DPA -41,39 RAP 308.9R ECC 1.2083

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH IgJ TIME PO CST TIN INJ 2 LAT IMJ 2 LONG

$0M.26 -33.T0 94.78 182.T8 I85.88 |1 44 4 2068.3 -17.28 75.00

2998.34 "89.2T 89.08 186.08 119.04 12 19 S8 1968.3 -15.31 67.81

2821.32 -E$,29 79,39 188.30 113,76 13 T 30 1821,3 -13.49 57.20

2613.88 -22,41 64.92 188.57 110,26 14 10 18 1613,g °12.14 42.25

2353,98 -21.34 46.2) 189.98 109.0! 15 26 30 1354.0 -11o83 23.41

2088.35 -22.41 26.29 189.57 110.26 18 44 24 1088.3 -12.14 S.G2

1868.14 -25.29 8,31 188,30 113.76 l? 51 3 868.1 -13.49 346.12

DIFFERENT I AL CCRRECTION8

TOE .4524 TRA-I.0970 TC3-7,8926 BAU 1.3649

ROE .0385 RRA .Dg_MJ RC3-1.6595 FAU .15829

FOE 1.5555 IRA .4876 FC-10.8262 98P 10228

ROE .4541 BRA 1.1013 6C5 8.0852 FSP 1178

HID-COURSE

SGT 59)2.5

RRT .9041

SG8 6051.)

SGI 60)0.4

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGR 1192.9 883 703.2 8T 45,8 8R 4.5 88 37.8

RRF .9657 RTF .9051 CRT .)323 CRS -.8073 C$T -.7508

R23 .3312 R13 .9102 LSA 55.8 NSA 20.9 6SA 1.0

862 501.6 THA 10.39 ELI 45.9 EL2 4,0 ALF 1.79

LAUNCH DATE JUN 24 1971 FLIGHT TINE 2)6.00 ARRIVAL DATE FEB 1| 1971

HELIOCENTRIC CORIC DISTANCE 525.|84 EARTH TO MAR8

RL 152,09 LAL .DO

RP 227.52 LAP ,65

RC 238.532 GL 15.75

PLANETOCENTR|C CONIC

C3 |2.726 VHL 3.58T

LNCH AZHTH LNCH TIHE

SO.GO 10 48 1

80.00 11 23 55

TO.DO 12 11 5R

80.00 13 16 30

90.00 14 36 I?

lOO.0O 15 )9 21

110.00 17 11 25

LOL 271.8R VL 32.303 GAL 3.32 AZL 89.28 HCA 157.81 8MA 189.05 ECC .20372 INC 1.7188 Vl 29.298

LOP 69.78 VP 21.555 GAP ,58 AZP 91.59 TAL 19.83 TAP 177,75 RCA 150.54 APO 227.57 V2 24.174

GP -20.95 ZAL 60.08 ZAP 54.52 ETS 163.42 ZAE 87.92 ETE 179.80 ZAC 80.97 ETC 273.86 LVI 6.98

DLA 3.50 RAL 327.20 RAG 96)9.4 VEL 11,524 P_H 6.57 VHP 3,488 DPA -41.99 RAP 309.61ECC 1.E094

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CRT TEN INJ 2 LAT INJ 2 LONG

3101.18 -34.99 96.88 183.78 124.57 11 39 42 2101,2 -SR.e8 76.54

3005.7T -80.48 91.51 187.00 |17.78 12 13 58 EDDS.8 "19.86 69.?R

2864.30 "28.44 82,80 189.18 llE.4S 12 59 43 1884.3 °15.01 SR.RO

2862.24 -23,52 68,09 190.37 108,95 14 O 52 1862.2 -15.84 45,05

2404.77 -22.43 49,55 IgD.7T 107,69 15 18 E2 1404.9 -13.1R R6.39

213R.?1 -25.52 29.45 190.57 108.95 16 34 58 1135,7 -13.R4 6.42

1911.12 -26.44 11.12 199.18 112.45 IT 43 16 911.1 -15.01 348,52

DIFFERENT IAL CCRRECTION8

TOE .5496 TRA-I.I09e TC3-7.gg34 BAU 1.)905

RDE ,0897 RRA .0981 RCS-I.TD34 FAU .15331

FOE 1.6357 FRA ,S051 FC-ID.429R BRP 10443

BDE .5540 BRA 1.1140 BE3 8,1?88 F8P /149

MID-COUR)E

SGT 9040.9

RRT .90TT

8GB 8185.0

881 8144,0

EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8DR 12)0.8 $G) 685.4 8T 52.3 8R R.) 88 40.0

RRF .9898 RTF .8036 CRT .6000 CR8 -.933R CST -.803S

R23 .3419 RI) .9090 LRA 63.0 MRA 20.2 RSA 1.8

882 $07,7 THA 10.5| ELI 52,5 ELE S.l ALP 4.20

LAUNCH DATE JUN 24 197I FLIGHT TIM( 239.00 ARRIVAL DATE FED 17 IR?2

HELIOCENTRIC CONIC

RL 152,06 LAL .00

RP 227.91 LAP ,RR

RC 241,196 GL 17.28

PLANETOCENTRIC CONIC

C3 12.926 VHL 3.592

LNCH AZNTH LNCH TIME

50.00 lO 42 29

60.00 11 18 31

7D.OD 12 2 35

SO.D0 15 3 14

90.00 14 24 12

IDO,O0 |5 48 5

llO.OD 17 2 !

DISTANCE 529.289 EARTH TO MARS

LOL 271.86 VL 32.319 GAL 3.23 AZL 88.11 HCA 158,9R SHA 189.28 ECC .20424 INC 1.8878 Vl R9,298

LOP 70.82 VP 21.528 GAP .48 AIR 91.T8 TAL 19.27 TAP 17R.22 RCA 150.82 APO 227,94 V2 24.133

GP -21.72 ZAL 61.09 ZAP 53.91 ET$ 162.51 ZAE 87,01 ETE 179.40 ZAC 80,18 ETC 2?3.95 LVI ?.59

DLA 5.20 RAL 327,38 RAD 6639.5 VEL 11.528 PTH 6.57 VHP 3.)35 DPA -42,65 RAP 310.31 ECC 1.2111

L-| TIME INJ LAT INJ LON9 INJ RT ASC INJ AZNTH INJ TIME leo C$T TIN INJ 2 LAT IN4 2 LONG

3136.80 -5R,)4 99.19 194.55 12).12 II 34 48 2136.9 -20.55 78,24

3048.24 -31.73 94.21 188.03 116,27 12 ? 19 2048.2 -18,51 71.91

2910,77 -27,61 85.30 190.10 I10.95 12 51 5 1910.8 °16.62 62.23

2714,59 -24.6) 7|.57 191.25 107.4) 13 50 28 1714,6 -15.22 48.18

2459.72 -23.52 53.21 191.62 109,17 15 S 11 1459.7 -14.70 29.85

2189.03 -24.83 32,94 191.25 107.43 19 24 )4 1189.0 -15.22 9.49

1957.59 -27.61 14.22 190.10 110.95 17 34 39 957.6 -16.92 891.19

DIFFERENTIAL CORRECTIONS

TOE .6450 TRA-I.1379 TC3-8.1099 RAU 1.4234

ROE ,0978 9RA ,0912 RC3-1o787| FAU ,15026

FOE 1.6744 FRA .4732 FC-10.1408 83P 10492

BDE .6524 ERA 1.1415 BE) 8.2999 FSF 1071

NID-COURSE

8GT 6176.5

RRT .9139

SGB 9306.6

SGI 6287.8

EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

8DR 1284.1 $83 672.1 6T 59.1 9R 8.3 IR 41.2

RRF ,9739 RTF ._a6R CRT .7302 CR6 -.9717 Ell -.o4o|

R23 ,3431RI3 .9123 LRA 69.8 NSA 19.5 88k 1.4

382 312.1THA 10.83 EL1 59.4 EL2 5.7 ALF 5.94

LAUNCH DATE JUN 24 1971 FLIGNT TIHE 240.00 ARRIVAL DATE FEE 19 167R

HELIOCENTRIC C(_IIC

RL 182,08 LAL .OO L04.. 271.88 VL

RP 228.30 LAP .71 LOP 71,9T VP

RC R43,834 GL 18.92 GP "22.55 ZAL

PLANETOCENTRIC CONIC

C3 12.969 VHL 3,601 DLA ?,02 RAL 827.51 RAD 6639.5 VEL

LNCH AZMTH LNCH TIME L-I TIME INJ LAT IHJ LONG INJ

SO.OO 10 36 16 3175.SD -)?.?S

6D,00 11 8 18 3090.22 -33.02

70.00 II 52 9 2961.30 -28,79

8O.OO 12 52 44 2771.53 -25.74

90.00 14 10 48 2519.61 -24.59

100,00 15 35 36 2246.D0" -25,74

110.00 16 51 35 2008.12 -28.79

DIFFERENTIAL CORRECTION8

TOE ,7648 TRA-I.1565 TC3-8.15go BAU 1.4408

ROE .1373 RRA .0g14 RC3-1.8055 FAU .|44)9

FD£ 1.7680 FRA .4820 FC5-9,6580 BRP 10729

BDE .7770 BRA 1.1599 BC3 8,3564 FDP IDSD

DISTANCE 5)).)78 EARTH TO MAR8

)2.3)0 GAL 3.tS AZL 97,93 HCA 180.00 SMA 188.Sl ECC .20478 INC 2.0T26 Vl 29,269

21.)02 GAP .34 AZP gl.DS TAL IS,70 TAP 178.89 RCA 150.70 APO 228.31 V2 24.092

62,13 ZAP )3.|7 ET$ 161.34 ZAE 86.13 ETE ITB.99 ZAC 78.32 ETC 274.05 LV| R.28

11.$34 PTH 6.38 VHP 3,)?5 DPA -43,38 RAP 511,08 [CC I.|I)A

RT ASC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

101,82 186.08 121,44 11 Eg 12 2|75.5 -22.3? 80.15

g7.23 189.1T 114,56 1I 59 50 20g0.2 -20.2? 74.29

88,76 t91.15 109.22 I2 41 30 1861,3 -18,33 GS.15

T).44 192.23 t05,69 13 39 56 1771.5 -16,89 51.53

57.27 182.57 104.42 14 52 48 151g.6 -16.35 33.2?

56,81 192.23 105.69 18 13 2 1246.0 -16.89 t2.go

17.68 lgI.15 10g.22 17 25 3 1008.1 -18.35 354.07

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINAT[ON ACCURACY

$GT 6280.B SGR 1326.8 SG3 650,7 ST 67.5 SR 11.3 SS 43.7

RRT ,8163 RRF .8766 RTF .9038 CRT .8132 CR$ -.9886 CDT -.8712

$GB 6419.5 RE) ,3860 R13 .g097 LSA 78.9 HSA 1g.2 99A 1.2

$81 6388.2 $G2 521,5 THA !1.03 ELI 68.1 EL2 6.5 ALF ?.84
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES EVIL. 4, 1971)

LAUMCN D&?[ JUM 24 tt?l

HELIOCEMTIIC CONIC

RL 152.01 LAL ,00

NP 228.11 LAP .74

IC 246.47? 6L 20.71

PLANETOCENTRI¢ ¢0Ni¢

C3 13.156 VHL 3.82?

LNCH AZNTH LNCH T|HE

50.00 [0 29 15

60.00 10 89 8

?0.00 [1 40 29

80.00 12 38 4?

90.00 13 85 49

IDO,OO 18 21 39

110.00 10 39 56

FLIGHT TIN( 842.00 AINIVAL OAT[ FEB 21 tlYE

OISTAMCE $37,4§T EARTH TO NAIl

L0L 271.80 VL 3E,)43 6AL 1,01 AZL I?.?l HCA 181.05 8MA 160.74 [¢C ,809$2 INC 2,2?14 Yl 2I,Ell

LOP ?2,i0 VP 61,470 GAP ,El AZP 96,15 TAL 18.|) TiP 119.10 lea llO,?l APO 2El,ll V2 24,0ll

-23.47 2AL 83.21 ZAP S3.30 ET$ 110.$2 Z4[ I5.)Z ETE 178.55 ZAC ?8.38 ETC 274.11 LVl 0.9I

DLA 8,i? RAL 327,58 RAD 6139,8 V[L 11.S42 PTH i,59 VHP 3.119 OPA -44,13 RAP 311,92 [CC l.ltll

L'I TINt INJ LAT INJ LONG IHJ RT ASC IMJ AZNTH INJ TIN[ PO CET TIM INJ E LAT IRa 2 LONG

3217.09 °39.21 104.81 18?.49 1|9,47 11 22 $Z E21?.I -24.32 12.2S

3138.17 -34.32 100,62 [90,46 1[2.|? 11 St 26 2135o2 -22.15 7t.ll

3016.49 -69,87 02.62 192.32 [07.2| 12 30 46 E011.S -20.14 68.41

2833.99 -26.81 79.76 193.31 [03,86 13 26 [ 1833.9 -JlolS SS,3)

2585.2? -25.63 81,79 123.62 I02.38 14 38 54 1585.3 -14.08 37.31

2308.3? -26.81 41.13 195.31 103.68 [R 0 ? 1308.4 -18.68 IS.TO

2063,31 -29,07 _1.54 192,32 107°21 17 14 19 1003,3 -20,[4 35?,33

DIrE[RENT IAL CCRRECTIONO

TOE .8978 TRA-1.1787 TC3-8,ITRR BAU 1.4745

RD£ .1810 IRA °0903 RC3-[,8430 FAU ,13830

FOE 1.8530 FRA ,5016 FC3-9,[12S 08P 10970

60[ .g188 ORA 1,1822 BC3 8,3820 FSP 1024

MID-COURSE EXECUTION ACCURACY _OIT DETERMINATION ACCURACY

$GT 0383.8 3GR 1374.9 IG3 R28.5 ST ?6.8 SR 14.1 88 46.0

RR? ,9188 RRF °9?20 RTF .9013 CRT ,8648 CRI -,9962 CRY -.SIR2

8G6 8550.2 825 .3876 R13 .9074 LEA 88.8 MSA 10.8 81A 1.1

8G[ 6508.5 302 532,2 THA 1[.27 ELI 77.9 EL2 7.2 ALF 9.41

LAUNCH OAT[ JUN 24 1971 FLIGHT TIME 244.00 ARRIVAL DATE FED 23 197|

HELIO(EN?RI¢ CC_|C

RL 152,06 LAL .00

RP 229,07 LAP .77

Re 249.|13 GL 22.68

PLANETOCENTRZC CONIC

C3 13.408 VHL 3.86|

LNCH AZNTH LNCN TIN£

50.00 10 21 17

60.00 10 48 45

70.00 11 27 2]

80.00 12 23 2

90.00 13 38 54

100.00 15 5 54

110.00 16 26 48

DISTANCE 341.533

LOL 271.86 VL 32.356 GAL 2.g? AZL 87.50 HCA 162.07 6NA

LOP ?3.94 VP 21.440 GAP .10 AZP 92.58 TAt. 17.56 TAP

GP -24,47 ZAL 64.33 ZAP 53.ti (T$ 159.43 ZA( 84.52 ETE

EARTH TO NAIl

189.97 ECC .20388 INC 2.5020 Vl 29.298

170.62 RCA 150.85 APO 229.08 V2 24.010

[78,08 ZAC 77,34 [TC 2?4,28 LVI 9,80

OLA 11,05 RAL 327,5? lAD 6039.8 VEL 11.553 PTH 6,60 VHP 3.668 OPA -44,98 RAP 312,84 EC¢ 1,2206

L-I TIME INJ LAT ;NJ LONG [NJ RT ARC INJ AZNTN [NJ TINE PO CIT TIN INJ 2 LAT [NJ 2 LONG

3263,84 -40,70 [08.22 169,10 117,15 11 15 40 2263.8 -26,A1 84,65

3190.70 -35,63 104.47 191,93 110.24 11 41 56 2190.? -24.[5 79,96

3077,/2 -31,11 96,98 193,64 104,87 I2 f8 39 2077,1 -22,05 ?2.0t

2902.70 -27,82 84.62 194,51 101.29 13 11 25 1902,? -20.48 89,62

265?,86 -26,59 6R,89 194,7R 100,00 14 23 12 1657,9 -1g.88 41.88

2377.17 -27.82 45.99 [94.51 101.29 15 45 31 1377.2 -20.48 20.99

2123.94 -31.11 25.89 193.64 [04.87 17 2 12 1123.9 -22.08 1.00

DIFFERENTIAL CORRECTIONS

TD[ 1.0442 TRA-1.2077 TC3-8,1639 OAU 1.5015

ROE .2296 RRA ,0876 RC3-1,879? FAU .15258

FOE !.9352 FRA .50_0 FC3-8,5604 BSP 11100

BDE 1.0692 IRA 1,2109 BC3 8,3775 FSP 990

MID-COURSE EXECUTION ACcuRACY OIIBIT OET(RNINATIOfl ACCURACY

3GT 6489.9 8GR 1429.5 $03 005.5 RT 87.1 $R 18.2 II 48.2

RRT ,9214 RRF .9812 RTF ,0990 CRT .8990 CRI -.9980 CST -.9133

$GB 6645,5 R23 ,3783 R13 ,9054 LRA 98,5 NAA 18._ liA .I

Ill 6023.2 302 5_4.5 THA 11.55 ELI 88.7 EL2 ?.l AL_ 10.72

LAUNCH DATE JUN 24 1971 FLIGHT TIM£ 246,00 ARRIVAL DAtE rE6 25 1972

HELIOCENTRIC C_NIC

RL 182.01 LAL .00 LOt. 271.61 VL

NP 229.48 LAP .00 LOP 74.9? VP

RC 251.?42 GL 24.78 GP -25,57 ZAL

PLANETOC[N?IIC CONIC

C3 13.729 VHL 3,?05

LNCH AZ_tTH LNCH ?[ME

DO.DO 10 12 11

60,00 ID 3t 59

70.90 I! 12 26

80.00 12 5 4

9O.OD 13 19 3_

100.00 14 47 $R

110,00 18 |! 52

DIFFERENTIAL CORRECTIONS

TD[ ].2091 TRA-1,2408 TC3"8.1085 8AU 1.5281

ND[ .2860 N84 .0844 IC3-|.t100 FlU .|2120

FOE 2.0195 FR4 .5010 rC3-7.gsYI BsP 11453

lot 1.2432 BRA 1,24_$ 6C3 3.3255 FSP 910

DIRTANCE 545.603 EARTH TO HAPS

32.31R GAL 2.88 AZL 87.25 HCA 163.09 INA 190.19 ECC .20648 IHC 2.7534 Vt 29.298

21,424 GAP -.02 AZP 92,63 TAL 16,99 TAP 180.08 RCA 150,93 APO 229.48 V2 23.919

65.49 ZAP 53.00 ET$ 158.28 ZAE 85.77 ETE 17?,59 ZAC ?6.21ETC 2?4.40 LVI 10.70

DLA 15.30 PAL 327.48 RAO R639.9 VEL 11.567 PTH 6.61VHP 3.?23 OPA -45.9| RAP 313,86 ECC 1.2259

L-I TIHE INJ LAT [NJ LONG INJ RT A3C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IkJ 2 LONG

3314.54 "42,20 112.11 190,9? 114,41 11 ? 2l 2314,5 -28,65 87.40

3248,.55 03q,_0 108.85 193,80 107,50 11 31 7 2248,6 -21,27 83,38

3144.21 -32.17 |ol.gI 195,11 102.13 12 4 50 2144.2 -24.04 78.27

29?9.30 -2t.72 90.14 195.84 94.53 12 54 43 1979.3 -22.57 14.52

2734.97 -27.42 72.88 196.05 97.22 14 5 11 173g.0 -21.75 47.19

2453.78 -26.7_ 51.51 1gs,84 98._5 15 28 50 1453,0 -22,37 25.89

2J9Jo02 -32,17 30.83 195.tl 102.13 16 48 25 !1g1.0 -24.04 5.11

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 1591.4 8r_q 1430.9 $05 5AO.t IT 98.5 [R 22.5 18 50,5

NIT .8234 INF .8128 RTF ,_58 CET .0230 CNI -.fill (iF -.1175

8GB 8?57.5 825 .58i8 R!5 .9028 LIA 111.4 MIA 18.3 Ill .I

SGt 1?34,3 802 559.2 THA 11.07 [L| 100.? EL2 8.4 ALF It.tO

LAUNCH OAT[ JUN 24 19?1 FLIGHT TIME E4I.O0 ARRIVAL DATE FEI 27 tlTt

NELIOCENTRIC CONIC

RL lS2.DI LAL .00

NP 229.85 LAP .83

RC 254.343 GL E7.09

PLANETOCENTIIC CONIC

C3 t4.146 VHL 3,?11

LNCH AZNTH LNCH T|H(

50.00 t0 I 45

tO.On 10 23 30

?O.O0 10 55 1?

DO,DO |1 44 15

90.OO 12 51 59

100.00 14 2T ?

110,00 15 54 44

OZE?ANC[ 549.RR8 EARTH TO NAt8

LC_ 271,16 YL 36.312 6AL 2.80 AZL R6.96 HCA IR4.12 8MA 190,46 [¢C .20?03 INC 3.0381 Vl 28,298

LOP 71,00 VP 21.398 GAP -.14 AZP R2,92 TAL IR,42 TAP 120,54 R¢A 151,00 APO 229.85 V2 23.RER

GP -26,?2 ZAL 06.69 ZAP 52.99 ET$ 157.06 ZAE 85.0? ATE 177.07 ZAC 74.91 (TC 274.54 LVl It.?8

OLA 15.?| RAL 32T.29 RAO 0640.1 VEL 11.185 PTH 6,R3 YHP 3,?15 DPA -46.94 RAP 315.00

L-| TIME |NJ LAT [NJ LONE [NJ RT A3C INJ AENTH INJ TIME PO CET TIM INJ 2 LAT

3370,S0 -43,6? t16,?E 193,15 [1[,|4 10 57 51 2570.5 -31.04

53[2,63 -3R.IO 113.87 195,51 104.28 11 18 42 2312.1 -28.50

3219,05 -33,11 107.55 [96.7? 98,92 I1 48 56 2219.0 -21.11

3005,62 -2R.43 86,45 [9?.50 95,28 12 35 21 2065,1 -24.30

2130.87 -28,03 79.33 197o43 93,94 13 44 10 1930,8 "23.59

2540.09 "29,43 5?.12 I97,30 95.28 15 9 2? 1540,1 -24.30

2205.86 "33.[1 30.47 [96,77 98,92 18 32 30 1265,9 -21.11

[CC 1.2321

INJ 2 LONG

10.58

87.35

11.10

70.21

53.19

31.58

10.01

OROIT DETERN[NATION ACCURACY

[T 110.? IR 26.8 II 12,4

CRT ,9400 CR$ *,9996 CST -,9313

LRA 124.1 NIl 18.1 8SA .?

ELI 113.6 EL2 8.g ALF 12,90

DIFFERENTIAL CORRECTION8

TD_ 1.3922 TRA-1.2847 TC3-0.001? OAU 1.5570

ROE .3500 IqA ,0780 8C3-1,9360 FAU ,11g65

FDE 2.0960 FPA ,d89| FC3-?,3227 08P 11671

BO_ !.4385 OqA 1.2870 BC3 8.2325 FEP 920

NIl-COURSE EXECUTION ACCURACY

8GT 669?.8 [DR 1_55.8 803 354.1

RRT ,925? RRF .9641 RTF ,8R28

808 0876,1 R25 ,4904 R|3 ,9003

8GI 6852.0 _2 5?S.4 THA 12.22
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE d_i 24 1t7|

MELIO([HTRI¢ C_lC

RL IS2.DI LAL .80

RP 230.23 LAP .88

RC 298.9?7 GL 29.60

PLAN[TO¢[NTRI¢ CONIC

C$ I4.S84 VHL 3.832

LN£H AZMTH LNCH TINE

30.00 g 49 42

SO.DO 10 7 54

7O.OD 10 33 18

SO.DO 11 19 38

90.00 12 30 5

100.00 14 2 30

FLIGkT Till[ 250.00

DISTANCE 553.?_8

L_. 2TI.Ri VL 32,39§ GAL 2,?1 AZL 99.85 HCA 16S.IA

LC_ ??.02 VP 21,)?3 GAP -,26 AZP g),24 TAL 15,89

GP -28,13 ZAL 9T.85 ZAP S3.10 £T8 159,77 ZA[ 92.43

OLA 19.30 RAL 328_97 RAO 6940,4 VEL 11.608 PTH 9,85

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH

3431.98 -45,06 122.05 19S.71 107.23

3384.13 -39.14 119.66 197.68 100.48

3303.44 -33.81 114.03 198.59 95.15

3164,49 -29.93 103,77 198.88 91.45

2937,19 -28,28 87.09 t98,89 90.07

2630.96 -29.83 65,14 198.86 91,45

ARRIV4L DATE FE6 88 IS78

EARTH TO NAN9

8MA |90.iS ECC .20762 IHC 3.393t VI 28.19t

TAP |81,00 RCA 151,07 APO 230.24 V2 23.889

ETE 178.51 ZAC ?3.58 [TC 274.?0 LVi 12,iS

VHP 3,059 DPA -48.07 RAP 318.21 [CO 1,241T

IHJ TIN[ PO CST TIM IHJ 2 LAT IHJ 8 LONG

10 49 55 2432.6 "33.S8 94,32

11 4 18 2384.1 -30.83 91.97

11 30 22 2303,4 -28.22 88.75

12 12 23 2164.5 -2S.20 78.93

13 19 2 1937.1 -25.40 80.44

14 46 29 1639,0 -26.20 38.30

riD,DO IS 34 45 2350.26 -33.81

DIFFERENTIAL CCRRECTIO_

TD[ 1.5961 TRA-1,3391 TC3-7.8471 6AU 1.5877

ROE .4837 RRA .0686 RC3-1.9563 FAU .112g2

FOE 2,1838 FRA /4682 FC3-8,6572 B6P 11871

BDE 1.8514 BRA 1,3409 8C3 8,0872 FSP 874

LAUNCH DATE JUN 24 1971

42.95 198.59 95,15 16 13 55 1350,3 -28.22 19.67

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

$GT 6805,2 3DR 1631.2 303 525.8 ST 123.8 SR 31.D SS 54.1

RRT .9279 RRF .9850 RTF ,8897 CRT .9525 CR8 -.9996 CST -.9487

SGE 6998.0 R23 .410S R13 .8977 LSA 137,6 MSA 17.9 SSA .S

$GI 6972.8 302 593.5 THA 12,63 EL1 127.4 EL2 9.4 ALF 15.83

FLIGHT TIME 252,00 ARRIVAL DATE MAR 2 1972

HELIOCENTRIC C_ilC

RL 152.06 LAL ,00

RP 230.61 LAP .89

RC 259.883 GL 32.35

PLANETOCENTRIC CONIC

C3 15.381 VHL 3.922

LNCH AZM?H LNCH T|NE

5O,DO 9 35 39

60.OD 9 49 39

70.00 10 11 34

80.00 10 49 39

gO.DO 11 56 45

100.00 13 32 30

l|O,O0 15 IS D

DISTANCE 557,781 EARTH TO MARS

L(_. 271,66 VL 32,407 6AL 2,62 AZL 86.28 HCA 166,16 8HA 190,88 [CC .20023 INC 3.7169 V! 29.298

LOP 73,04 VP 21.348 GAP -,38 AZP 93,6! TAL 15,29 TAP 181.45 RCA 151.14 APO 230.63 V2 23.148

GP -29.62 ZAL 69.25 ZAP 53,33 ET9 154.41 ZAE 81.85 [TE 175,92 2AC 72.06 ETC 274,87 LV| 14.05

DLA 21.10 RAL 326,50RAD 61_10.7 VEL 11,637 PTH 6.68

L-I TIME INJ LAT |MJ LONG IHJ RT A3C INJ AZHTM

3501,94 -46,28 126.28 196,72 102.36

3464.50 -39.93 128.33 200.14 96.00

3400.03 -34.15 121,55 200.56 90.72

3280.63 -29.71 112.40 200,45 86.92

3063.97 -27,94 96,34 200.32 85,43

2755o10 -29.7| 73,76 200,45 86,g2

2440.8S -34,15 50.47 200.56 90,72

VHP 3.938 DPA -49.32 RAP 317.69 ECC 1.2531

INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

10 34 1 2501.8 -36.26 98.77

10 47 23 2464.6 -33.22 97.43

11 8 14 2400.0 -30.29 93.90

11 44 19 2280.6 -27.96 85.11

12 47 49 206A,0 "27,02 09.3T

14 16 26 1755.1 -27,96 46.48

15 51 47 14d6.9 "30.29 28,42

DIFFERENTIAL CCRRECYION8 HID-COURSE EXECUTI_ ACCURACY

TOE 1,8292 TRA-1.4033 TC3-7,6180 BAU 1,6178 3GT 6g05,4 8GR 1713,3 303 494.5

ROE .5111 RRA .0559 RC3-1.9627 FAD ,10533 RRT .930t RRF .9853 RTF .8859

FOE 2,2253 FRA .4415 FC3-5.9399 88P 12115 $GB 7114,7 R23 o4211 RI3 .8946

BDC 1.8993 8RA 1.4044 BC3 7.8879 FSP 827 301 7008,3 802 8t3,2 THA |3,09

LAUNCH DATE JUN 24 1971 FLIGHT TIME 254,00

HELIOCENTRIC CCNIC DI8TANCE 561,828

RL 152.08 LAL .00 L04. 271.86 VL 32.420 GAL 2.53 AZL 89.87 HCA 167.17 8HA

RP 230.99 LAP ,92 LOP 79.06 VP 21,323 GAP -.50 AZP 94.03 TAL 14.73 TAP

RC 262.101GL 35.36 GP -31.28 ZAL 70.91ZAP 93,72 ET3 152,93 ZAE 81,35 ETE

PLANETOCENTRIC CONIC

C3 16.888 VHL 4,036 DLA 24,11RAL 325.05 RAD 8641,1VEL 11.678 PTH 6.71

LNCH AZkiTH LNCH TIME L-| TIME |MJ LAT IHJ LONG INJ RT A3C IMJ AZMTH

lO.O0 g 19 8 3579,63 -47.19 135.58 202.19 97.01

60.OD 9 27 96 399_,13 -40.30 I34.11 202.83 90,73

?O.O0 8 42 34 3913,00 -93,99 130,38 202,37 05.32

80.00 SO ll 9 3423.32 *20,73 128,08 201,88 91.50 11

90.00 II 12 23 3229,91 -26,52 |07,99 201,47 79,81 12

100,00 12 54 I 2897.79 -20.73 84,25 201.88 31,50 13

119.00 i4 42 1 2559.02 -33,89 59,27 202.5? 85,52 13

D|FFER[NT| AL CCRRECTION8 Ml D-COUR3[ EXECUTION ACCURACY

TD[ 8.0894 TR4-1.4837 TC3-7.3290 DAU l,t5|S SGT TO|O,| _;R 1005.7 _G3 480.3

ROE .4142 ERA .0349 RC3-1.OS?T FAU .08775 RRT ,9929 RRF ,914J RTF ,_vI9

FDE 2,8?18 FRA .4044 FC3-9.1gS? BGP 12313 808 ?839,0 R23 .4321RI3 .8908

9DE 2,1??l 8RA 1,4371 8C3 7.3860 F3P 771 $01 721t.1 802 834,7 THA 13,31

LAUNCH DATE JUN 24 1971 FLIGHT T|HE 258,00

HELIOCENTRIC CONIC

RL 19|,06 LAL ,00

RP 231.37 LAP °99

RC 294,?70 GL 38.34

PLANETOCENTR|C CONIC

C3 1?,484 VHL 4,181

LNCH AZHTH LNCH TIME

SO,OD 8 89 21

80,00 9 I 32

?D,DO 9 3 31

80,00 9 15 88

90,00 9 58 1

100.00 11 58 20

110.00 14 4 5?

ORBIT DETERMINATION ACCURACY

6T 137,9 8R 37.4 89 $5.9

CRT ,9620 CR8 -.9994 CST -,9936

LSA 132,3 MSA 17,? 8IA .S

(LI 142,8 £L2 9.9 ALV 14,?0

ARRIVAL DATE MAR 4 19?2

EARTH TO MARS

191.11 ECC ,20884 INC 4.1346 VI 28.898

181,90 RCA 151,20 APO 231.03 V8 83,009

175.29 ZAC 70,38 ETC 275.06 LVI 15.44

VHP 4,039 DPA -5O,?O RAP 319,32 [CC 1,8881

INJ ¥IME PO C3T TIM INJ 2 LAT |NJ 8 LONG

tO 18 46 2579.7 -39.03 104,19

10 27 82 2598,1 -35,83 104,09

10 41 7 2513.9 -32.20 IOt,?S

8 13 142_.3 -29,37 89,47

8 8 2225,9 -28.14 41,05

42 19 1897,8 -29,37 99,84

24 40 1559.8 -32,20 SO,S?

ORBIT DETERMINATION ACCURACY

8T 152.0 3R 43,? 83 |8,$

CRT ._Ggl CRi ",9891 CIT -.lilt

LSA 167.5 M|A J?,9 334 *S

[|,1 158,4 EL2 10.4 ALF 19.9T

ARRIVAL DATE HAR 4 1978

DISTANCE 58|,888 EARTH TO _kR|

LOL 2?1,80 VL 32,433 6AL 2,44 AZL 85,30 HCA 188.18 8M4 191,34 [C¢ ,2094? INC 4,6210 Vl 21,tll

LOP 90,08 YP 21,181 6AP -.82 AZP 94.|2 TAL 14,17 TAR 182.3| RCA |91.23 APO 231,42 V2 23.711

GP -33.13 2AL ?2,03 ZAP $4,29 [T3 131.S0 ZA£ 80.94 [T[ |74,63 ZAC 68,48 ETC 273.21 LVl IT.DO

DIFFERENTIAL CCRR(CTION$

TD[ 2,3851 TRA-I.Sg26 TC3-6.9660 BAU 1,6g01

RDE ,7381 RRA .0088 RC3-1.9389 FAU .08957

FDE 2,2ggl FRA .3536 FC3-4.4333 68P 12488

BDE 2,496? BRA 1,sg26 BC3 7,2308 FSP 708

DLA 27,39 RAL 324,98 RAO 8641,7 V[L 11,727 PTH 9.78 VHP 4.190 DPA -52,23 RAP 321,21 £CC t.8877

L-| TIME ZNJ LAT INJ LONG INJ RT A3C INJ AZMTM INJ TIME RO C8T TIM INJ 2 LAT IHJ 2 LONG

388?,80 "4?.57 144,05 206.08 90,50 10 0 28 2667.3 -41,80 110.??

_601,96 -40,01 143,05 205,64 84,67 lO 2 34 2862,D -37.?9 112.17

3650,23 -32,6? 140,87 204,36 79,49 10 6 21 2650,2 -33.6? 112,17

3618,95 -25.97 138.74 202.80 ?4,73 10 IS 4? 2619.Q -29.80 108.87

3481.39 -22.29 125,43 201,39 72,09 10 36 3 2481,4 -2?.92 99.?D

30g3.42 -2SOD? 98.11 202,60 ?4.?3 12 49 53 2093.4 -29.S0 72,34

2997.05 -32,67 6g.78 204,36 79.42 14 49 54 1697.1 -33.67 41.09

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT TilT.! 6GR 1911.| $G3 423.1 ST 16?.7 SR 50.6 88 99.8

RRT ,g3so RRF .9839 RTF ,876? CRT ,9747 CRS -,gg88 CST -.9686

SGD 7369,2 R23 ,4430 R13 ,8869 LSA 183.3 NSA 1?,S 8SA ,4

SG| 7539.g $02 657,1 THA 14,21 ELI 174.9 EL2 ID,9 ALF 16,46
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 24 liYl

H[LiOC[NTR IC CCNIC

ARRIVAL OAT[ NAt 6 1072FLIGHT TIH( 2|0.00

OIITANCE In.lot

2,3| AZL 84,80 NCA IG6,|8 81¢4

EARTH TO I_tl

|el,IT [¢( ,ItOIO IN¢ 1.1612 Vt lJ.ll8

APO 25t.82 Vt 21.790

2TC 2?1.54 LVl It.?S

IL llt,Dl LAL .DO LOL 27|,16 VL 3|,44S GAL

RP 231.FS L4P .87 LO/j 81.09 VP |1.t74 GAP ".T4 AZP IS,tO TAL 13,18 TAP 188.80 RCA J31,38

RC 267.349 GL 4E.22 GP "35,20 8AL 73.S1 SAP ||,07 £T6 148.96 ZA2 GO.IS ET2 17|.9| ZAC 61.34

PLANETOCENTRIC CONIC

C3 19.011 VHL 4.368 OLA 30,83 RAL 383.79 RAO 61148,4 V[L 11.T94 PTH 6.88 VHP 4.891 DPA -53.88 RAP 323.43 ECC 1.3140

LNCN AZHTH LNCH TIHE L-| TIN( INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIRE PO CST TIM 1HJ 8 LAT INJ 2 LONG

50.00 0 35 20 3768.70 "47.18 ISS.?T 2|0.19 63.03 g 38 9 8?lB.? -44.40 116.07

60.00 8 28 21 3787.34 -38.70 153.48 808.23 T?.?3 9 31 88 8?87.3 -39.35 122.3S

?0.00 6 13 14 3832.00 -29.61 154.13 205.28 78.14 9 17 6 2032.0 -34.09 226.32

77.18 ? ? 21 4038.33 -10.81 164.84 200.36 84.66 B 14 45 3038.3 027.04 140.69

77.18 7 7 26 4038.35 -16.21 164.84 200.36 64.68 8 14 45 3038.3 -27.06 140.69

77.18 7 7 26 4038.35 -18.21 164.84 200.36 44.68 8 14 45 3038.3 -2?.OD 140.69

110.00 13 12 40 2878.82 -29.61 83.05 205.28 72.14 14 O 39 1678.8 -34.09 5S.24

DIFFERENTIAL C¢RRECTION8

TOE 2.7341 TRA-I.7141 TC3-6.4DSO BAU 1.7265

ROE .8935 RRA -.0267 RC3-1.8916 FAU .08026

FOE 2.3098 FRA .3017 FC3-3.6413 DIP 12779

BOE 2.8?64 ERA 1.7143 DC3 6,7678 FSP 645

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 720?.2 8GR 2026.5 SG3 361.8 6T 183.8 6R 58.7 86 36.2

RRT .9375 RRF .9816 RTF .8694 CRT .9?ll CRI -.9963 C8T -.9657

SGB 7486.7 R23 .4572 RE3 .8608 LSA 200.2 NSA 17.3 81A .3

SGt ?455.6 SG2 661.9 THA 14.69 ELI 192.6 EL2 11.4 ALF 17.42

LAUNCH DATE JUN 24 1971 FLIGHT TINE 260.00 ARRIVAL DATE MAR 10 1972

HELIOCENTRIC CC)NIC DISTANCE 573.928 EARTH TO NARD

RL 152.06 LAL .00 LOL 271.86 VL 32.459 GAL 2.26 AZL 84.12 HCA IT0.19 SNA 191.60 ECC .21075 INC 5.8824 Vl 29.298

RP 232.12 LAP 1.00 LOP 82.09 VP 21.250 GAP -.87 AZP 95.80 TAL 13.06 TAP 183.25 RCA 151.38 APO 232.22 V2 23.691

RC 269.919 GL 46.14 GP -37.51ZAL 75.04 ZAP 56.10 ETS 148.45 ZAE 80.50 ETE 173.26 ZAC 63.9? ETC 275.85 LVI 20.71

PLANETOCENTRIC CONIC

C3 21.257 VHL 4.61! DLA 34.55 RAL 322.23 RAD 6643.4 VEL |1.985 PTH 6.90 VHP 4.403 DPA -35.?7 RAP 326.10 ECC 1,3496

LNCH AZNTH LNCH TINE L-I TINI_ INJ LAT INJ LONG INJ RT ASC INJ AZHTH INJ TIME PC) C6T TIN INJ 2 LAT INJ 2 LONG

50.00 8 5 26 3885.96 -45.64 I64.65 214.07 74.78 9 10 12 2886.0 -46.52 129.56

60.00 7 44 2 3943.16 -35.73 165.63 209.93 69.9? 6 49 45 2943.2 -40.30 13S.51

69.27 6 9 31 4224.66 -19.38 179.75 201.52 60.82 ? 19 56 3224.7 "29.68 155.87

69.27 6 9 31 4224.66 -19.38 179.75 201.52 60.82 T 19 56 3224.7 "29.68 155.87

69.27 6 9 31 4224.66 -19.38 179.75 201.52 60.82 ? 19 36 3224.7 -29.68 155.87

69.27 6 9 31 4224.66 -19.58 179.75 201.52 60.82 ? 19 56 3224.7 -29.66 155.07

69.27 6 9 31 4224.66 -19.58 179.75 201.52 60.82 ? 19 50 3224.7 -29.66 155.87

DIFFERENTIAL CCMRECTICN8 HID-COURSE EXECUTION ACCURACY GRBIT DETERMINATION ACCURACY

TOE 3.|248 TRA-1.8781 TC3-5.9642 6AU 1.7727 8GT 7304.5 3_ 2160.9 SG3 336.5 ST 198.1 6R 67.4 68 54.7

ROE 1.0840 RRA -.0818 RC3-1.8274 FAU .07046 RRT .9407 RRF .9777 RTF .8606 CRT .9624 CR6 -.9977 CST -.9675

FOE 2.2?90 FRA .2503 FCS-2.BTOD 86P 12945 8GB 7617.4 623 .4729 R13 .8733 LSA 216.4 NSA 1?.2 8SA .3

BDE 3.3075 BRA 1.8799 DC3 6.2379 FSP 565 IGI 7584.7 SG2 ?05.9 THA 15.69 EL! 209.? EL2 11.9 ALF 18.48

LAUNCH DATE JUN 24 1971 FLIGHT TII_ 262.00 ARRIVAL DATE NAR 22 1972

DISTANCE 57?.948 EARTH TO MARS

32.472 GAL 2.17 AZL 85.28 HCA 171.18 SNA 192.03 ECC .21141 INC 6.7208 Vl 21.296

21.226 GAP -.99 AZP 96.64 TAL 12.51 TAP 183.69 RCA 151.43 APO 232.63 V2 23.652

76.62 ZAP 57.43 ETS 146.97 ZAE 80.52 ET[ 172.58 ZAC 61.31 ETC 2?6.24 LV! 22.11

DLA 38.50 RAL 320.19 RAD 6644.7 VEL 12.011PTH 7.00 VHP 4.680 DPA -57.78 RAP 329.36 ECC 1.3918

L-| TIME |NJ LAT |NJ LONG INJ RT ASC [NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

4025.64 -42.44 176.54 216.06 66.08 B 33 53 3025.6 -47.51 142.87

4166.66 -89.38 IS1.13 208.87 61.07 ? 43 48 3166.7 -38.52 134.18

4361.48 -20.16 181.25 202.73 56.4? 6 36 30 3361.5 -32.10 167.93

4361.41 -20.16 191.25 202.73 56.47 6 38 30 3361.5 -32.10 167.93

4361.46 -20.16 191.25 202.73 56.47 6 38 50 3361.5 -32.10 117.95

4361.48 -20.16 191.25 202.73 56.47 6 36 30 3361.5 -32.10 117.93

4561.48 -20.16 191.25 202.73 56.47 6 30 50 3311.5 -32.10 147.93

HELIOCENTRIC CONIC

RL 152.06 LAL .00 LOt. 271.86 VL

RP 232.50 LAP 1.03 LOP 83.10 VP

RC 272.478 CA. 50.40 GP -40.11 ZAL

PLAN[TOCENTR1C CONIC

C3 24.292 VNL 4.926

LNCH AZH'H LNCH TIN[

50.00 ? 26 47

60.00 4 34 15

12.70 5 26 8

12.70 S 26 8

82.70 5 26 8

62.70 5 26 I

62.70 5 26 8

DIFFERENTIAL CCRRECTION8 MID-COURSE EXECUTION ACCURACY ORBIT DETERNI NATION ACCURACY

YDE 3.5594 TRA-2.1007 TC3-5.3721 6AU !.0354 IGT 7410.2 IGR 2322.1 IG3 2t1.3 IT 212.3 4R ?6.7 88 51.5

RDE 1.3179 RRA -.1703 RCS-I.?5E5 FAU .OlOII RRT .6458 flRF .IYll RTF ._,lY CRT .9051CNI -.9960 CaT -.9181

FOE 2.1853 FRA .1731 FC3-2.1600 |3P 1892| 866 ?763.T 623 .4077 RI3 .8631 LIA 230.1 NSk 11.0 8lA .2

60E 3.7951 6RA 2.1071 BC3 5.65|3 FIP 463 IG1 7732.0 362 ?23.2 THA 16.66 ELl 225.4 EL2 12.4 ALF 19.47

LAUNCH OATE JUN 64 lgTt FLIGHT TIHE 264.00 ARRIVAL DATE MAR $4 197|

HELIOCENTRIC CONIC OISTANCE SeI.RSl EARTH TO MARl

RL 152.06 LAL .00 LOL 271.60 VL 38.404 GAL 2.06 AZL 82.83 HCA IT2.1? INk 192.88 ECC .21208 IMC ?.7810 Vl 26.2t6

RP 232.87 LAP 1.05 LOP 84.10 VP 81.202 GAP -1.11AZP 97.70 TAL 1t.97 TAP 164.14 RCA 131.46 APO 833.03 V| 83.610

RC 2?5.026 61. 55.04 ;P -43.00 ZAL ?0.24 ZAP 59.08 8T8 |45.6| ZA[ 00.71 [T[ 172.88 ZAC 08.33 EYE 876.73 LV| 83.3|

PLANETO¢ENTRIC CONIC

C3 24.658 VHL 3.353 OLA 4t.G? RAL 317.48 RAD 8646.3 VEL 18.160 PTH ?.IS VHP 4.67? DPA -§8.64 RAP 333.43 ICE 1.4718

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC |NJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 6 33 8 4201.80 -36.74 188.47 217.05 S7.34 T 43 3 3201.2 -46.46 136.63

36.81 4 48 I 44?8.8? -80.38 801.40 803.81 51.43 | 8 40 34T0.9 -34.11 179.06

36.61 4 48 1 447801T -t0.38 801.40 803.81 51.63 8 2 40 34?0.0 -$4.I1 176.08

56.61 4 48 ! 4478.8? "80.38 801.40 803.81 31.63 6 8 40 3470.9 -34.11 179.04

56.61 4 40 1 44?6.8? "80.32 801.40 203.81 51.63 8 2 40 3478.9 "34.11 t79.06

54.41 4 46 1 4478.17 "20.32 201.40 203,8| 51.63 8 2 40 34?8,9 "34.11 179.06

56.61 4 48 1 4478.8? -20.32 201.40 203.81 51.63 6 2 40 3478.9 -34.11 179.06

DIFFERENTIAL CCIIRECTION8 RID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCUHACY

TDE 4.0663 TNA-2.3531 TC3-4.6437 6AU 1.8914 3GT 7472.1 6DR 2502.1 963 233.5 6T 224.9 IR 88.1 88 47.4

ROE 1.6422 RRA -.2?95 RC3-1.GIg3 FAU .04806 RRT .9490 RRF .8586 RTF .82?6 CRT .9870 CRS -.9953 EGT -.9669

FDE 2.0377 FRA .1369 FC3-1.4519 BSP 13313 SG8 7879.g 623 .5244 R13 .8441 L6A 245.5 NSA 17.t S6A .2

MDE 4.4058 DRA 2.3716 BC3 4.9369 F6P 387 SGI 7844.0 $62 T51.4 THA 17.80 ELI 241.2 EL2 13.2 ALF 21,21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 24 1971 FLIGHT TIN( 266,00 ARRIVAL DATE MAR 16 |972

HELIOCENTRIC ¢C_IC DISTANCE $86,953 EARTH TO MARS

RL 152.0S LAb ,00 LOL Z71.86 YL 32,49T GAL Z.O0 AZL 80.8g MCA 1?3.15 IMA |92,4g ECC .21275 INC g.1081 Vl 29.298

RP 233.24 LAP |.08 LOP 8S.10 YP 21.179 GAP "|,24 AZP 9g,04 TAL 11.43 TAP 184,58 RCA 15J,54 APO 233.44 VZ 23o574

RC 2??,Ill St. 60.08 GP -46.22 ZAL ?9.89 ZAP 61,16 ITS 144.52 ZAE 81,29 ET[ 171.58 ZAC 55.D1 ETC 2?7.38 LVI 28.04

PLANETOCENTRI¢ CONIC

C3 3$,148 VHL S,g32 DLA 47.00 RAL 313.84 RAO 6649.0 VEL 12,453 PTH ?,35 YflP 5,367 DPA -62,16 RAP 338,6g (CC 1.5791

LNCH AZNTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ARC |NJ AZMTM INJ TIME PC) CST TIN INJ 2 LAT IRa 2 LON;
SO.G0 4 54 8 4481.38 "ERROR

|OoT5 4 11 12 4588.84 °]g.60

IO.?S 4 II 12 4588,84 "|l*6D

SO,IS 4 IS 12 4588.84 "|g.$O

SO.?9 4 11 I2 4588,84 "19.60

S0.79 4 It It 4S88,84 °|9.60

SO.IS 4 1| 12 4588,84 -|9.10

DIFFERENTIAL CORRECTIONS

TDE 4.GIRl TRA-Z.TOIT TC3-].1188 BAU 1.9685

ROE I,Ol?9 RRA -.4537 RC3"1.4673 FAU .03475

I,e3tD I_A .109S FC3 *.8550 BSP 13DOS

IRE I,tOil IRA I.?3IS IC9 4,1849 _8P n4

205,gg 209,94 48,15 6 8 50 3481.4 -39.77 183.06

210.82 204.46 46,38 5 27 40 3588.8 "35.36 IgO,O$

210o82 204.46 46,30 5 27 40 3588.8 -35,36 I90,OS

210,02 204.46 46,3R 5 27 40 3588.8 "35,3t 190.05

810.82 204,46 46.38 5 27 40 3508.8 -35,3Q 190.05

2|0,82 204.46 46.38 5 2? 40 3588.8 "35.3t llO.OS

110.82 204.46 46.38 S 27 40 3588.8 -35.34 190.0S

MID-COURSE EXECUTIC_ ACCURACY ORBIT DETERMINATION ACCURACY

8GT 7521.3 SGR 2726.3 SG3 171.8 ST 232.6 8R IOg.4 8S 4I.I

RRT .g536 RRF .9325 RTF .T863 CRT .9063 CR6 -.gOES CST -.tOE2

848 6000.2 R23 .57$8 R13 ,6065 LEA 256.1 N@A lY,3 884 .|

661 7668.S 841 ??S,3 THA IS,|6 ELI 233.0 ELI 14,| ALF 23,|?

t|S?



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 2l 1171 FL|6NT TIRE $4,00

HELIOCENTRIC C_NIC O|iTAli¢E 811,S87

RL ISR,D? LAL .DO LOL |78,R| VL 83,413 GAL 8,34 AZL Rt,3| HCA 40,03

RP 2O8.TS LAP -I.TE LOP 340.89 VP 55,i81 GAP |8,4! AZP 90,St TAL 3S,60

RC 88.808 GL -t.t5 GP -4,08 ZAL 39,89 RAP t14,40 ET8 195.01ZAE lil,4t

PLANETOCENTRIC CONIC

C3 S8.SO? Vkb S._05 OLA "lI.Sg RAL 31S,95 RAO SIS0,1VEL 18.683 PTfl 7,45

LNCH AZNTH LNCH TINS L-I TIRE INJ LAT INJ LONG INJ RT ARC INJ AZMTH

$0.00 IE 8 S 2741.28 -19.21 TT.S? 103.13 184.41

SO.DO 13 22 5 2539.30 -18.71 84.94 189.10 158,37

TO.D0 15 O 48 2249.04 -$.92 46.43 194.15 I53.?0

80.00 17 3 41 1864.41 ,58 21,22 19R.II fIR.DR

go.o0 18 S8 4? 1493.23 3,gt 385,83 200.03 118.02

100.00 19 46 33 1338,88 .52 348,59 198.11 1IS.el

ARRIVAL DATE IEP 17 19T1

EARTH TO MAR8

IRA 818,_1 E(C *311R1 |HE 1,1|41 VI ll,2R?

TAP |03,?0 8CA 14|,23 APO |TI,RE VE 2i,487

ET[ 35T,64 ZAC 94,86 [TC 2TI.EE LVl -18.08

VHP D,2DO DPA -18,47 RAP 130,19 ECC 1,933T

|NJ TIME PO ¢ST TIN INJ E LAT INJ t LONG

18 S| SO 17AI.3 -1.09 60.84

14 4 25 1539.3 3.50 48.87

15 58 17 1249.0 8.03 2S.RR

17 34 45 864.4 12,82 .41

|9 83 40 498,E tS.13 334,SS

20 R 51 338.9 12.82 321.78

110.00 20 D 14 1295._5 -5.92 335.35 194,12 123,70 20 21 50

DIFFERENT IAL COqRECTION_ MID-COURSE EXECUTION ACCURACy

TO( -.1444 TRA -.$$41TC3 ,_183 IAU .1089 SOT 654,9 8DR 868,8 SG3 122.2

8DE -.6067 RRA .1855 RE3 .DOS3 FAU .05010 RRT -.0460 RRF .0968 RTF -.3062

FOE -.2048 FR4 -01012 FC3-1.1284 RSP 550 SG_ 876.8 823 -.031! RI3 .3157

80E .6237 BRA .S052 BC3 .2134 FSP 149 881 857.5 882 580.0 THA 169.25

LAUNCH DATE JUN 25 lgTI _LIGHT TIME 88.00

MELIOCENTRIC CONIC DISTANCE 215.184

RL 152,07 LAL .DO LOL 272.81 VL $3.349 GAL 8.27 AZL 91.82 HCA 69.36

RP 206.79 LAP -1.71 LOP 342.14 VP 25.500 GAP 17.87 AZP 90.44 TAL 36.17

RC 69.T91GL -9.95

PL4NETOCENTNIC CCtAIC

C3 36.903 VHL 6.075

LNCH AZNTH LNCH TIME

50.00 12 4 38

80.00 13 20 $5

70.00 15 0 I4

80.00 17 4 20

90.00 19 ]

100.00 19 47 12

110.00 19 59 41

G_° -4.18 ZAL 39.15 ZAP 163.15 ETS 194.16 ZAE 166.$8

DLA -57.05 RAL 316.37 RAD 8_49.6 VEL 12.522 PTH 7.40

L-1 TIN[ INJ LAT |NJ LON; INJ RT ARC INJ AZNTH

2726.95 -18.53 TR.d9 182,02 134,64

2524.03 -12.06 64.18 187.9_ 126.75

223/.99 -5.28 45._3 _93.01 123.79

18_S.51 1,23 29._7 19T,04 119.8S

IAS_.2_ 4.81 35A.38 _99.02 11?.80

1317.98 1.23 541.44 197.04 119.83

127q,_0 -5.28 334.45 193.01 123.?S

295.9 8.03 318.RD

_61T DETERMINATION ACCURACY

ST 11.0 88 28.1 8R T.O

CRT .5347 CRR -.$463 CIT ".?028

LIA 29.6 NSA 9,2 RlA l.S

ELI 28.8 £L2 8.1 ALF ?6.83

ARRIVAL DATE REP 19 1971

EARTH TO MARS

SNA 209.56 [CC .30720 INC 1.8221 Vl 89.297

TAP 105.55 RCA 145.18 APO 275.94 V2 86.483

ETE 356.55 ZAC 84.76 [TC 879.22 LVI -15.94

VHP 7.906 DPA -18,57 RAP 330.22 ECC 1.60T3

INJ TIME PO CIT TIN INJ 2 LAT INJ R LONG

12 SO 5 1727.0 -.37 60.24

14 2 SS 1524.0 3.97 46.14

15 3? 88 1252,0 2.67 E5,97

17 55 4 843.5 13.27 559.20

19 25 88 467.3 15.04 332.78

20 g 10 318.0 IS.27 320.5T

20 20 59 278.8 8.87 314.89

DIFFERENTIAL CCRRECTION8

TDE -.1396 TRA -.5578 TC3 .2264 9AU .1117

ROE 0.6030 RRA .1513 RCS .0023 FAU .05282

FOE -.2204 FRA -.1197 FC3-1.2SS2 BIP 564

80E .6|88 DR4 .S77g BE3 .2284 FSP 183

MID-CCURSE [XECUT_C_ ACCURACY OmBIT DETERMINATION ACCURACY

SGT 6_4,R SGR S90,R 883 131,R ST 11,0 88 ES.S 88 7.4

RRT -.0464 RRF ._OAO RTF -.3076 CRT .52G3 CR8 -.9437 C8T -.7069

SOD 6_8.4 823 -.03_4 R13 .3183 LSA 30.0 NRA 8.3 SlA 1.9

881 #67.6 RG2 _87.7 T"A 168.87 ELI 2R.2 ELl R.2 4LF 77.20

LAUNCH DATE JUN 25 1971 FLIGHT TIk_ 8A,00 ARRIVAL DATE 8EP 21 1971

NELIOCENTqlC C_iC DIST_HCE 218.845 EARTH TO MARl

RL 152.07 LAL .00 LOL 272.91 VL 33.254 GAL R.19 AZL 91.78 HCA 70.83 SMA 206.8S ECC .29835 INC 1.7902 Vl 29.297

MP 206.84 LAP -|.69 LOP 343.A3 _P 25.331 GAP 17.38 AZ _ 90.59 TAL 36.72 TAP I07.35 RCA 145.14 APO 268.56 V2 26.477

8C 71.JSD GL -9.84 GP "4.2n ZAL 38.83 ZAP Ill.S8 £T_ 193._2 ZA[ 1_8.84 ETE 355.37 ZAC 94.86 ETC 279.21 LV! -19.83

PLANETOCENTRIC CONIC

C3 35._50 VHL S.954 DLA -27.19 RAL 315.79 RAO 8649._ VEL _2.484 PT_ 7.36 VNP 7.62R DPA °18.67 RAP 339.23 (CC 1.S834

LNCH AZNTH LNCH TIRE L-i TIRE INJ LAT INJ LOnG INJ RT ASC _HJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 12 3 5 2713,56 -|7,88 75.87 |80.9_ 134,86 12 48 19 1713,8 ,31 59.69

60.00 13 19 42 2SOS,SO -11,45 43,48 IBR.go 128.91 14 I 3E IS09,0 4.60 45.4S

70.00 14 59 34 2211,12 -4.87 44.70 _,94 125,87 15 39 30 1216.1 9.26 25.18

80.00 |7 4 $0 I823,99 1,45 IR.Og I_$.02 119.60 17 35 14 824.0 13,$7 3SO.OR

90.00 II 3 7 14d_,58 S.5S 352,1t _12.O§ I|7.77 19 E? S 442.R 18,52 331.28

_09.00 IS 47 42 J298,48 _,89 340,37 1_6,02 !19.80 20 I 21 298,S |3,87 3_9.43

liD.DO tl 59 1 i262,94 *4.t7 353.61 19|,94 123.87 80 _O A 262.1 t. ER 314.04

DIFFERENTIAL CORRECTIONS NIO-COU_SE EXECUTION ACCURACY

TOE -,1358 TMA -.5919 TC$ .2388 RAU .1I)1 $_T 874.0 $GR _58,5 IG3 14|,0

flOE -.5996 RRA .147t Re3 "_8013 FAD ,0§$78 RRT -.,SOS RRF .ills RTF -._TP

• OE ",8385 FRA -,13t3 FC3-I.3808 DIP 5T5 ROB ROi.4 823 "*0402 813 .3|MS L|A

ROE ,6|48 |RA .5711 2C3 ,2388 FRP 17_ 881 R??.I S_2 SlS,O TNA 158.49 ELI

LAUNCH DATE JUN lS tlYI FLIGHT TIN[ _0,00

NELIO¢ENTRIC C_NIC OIITAHCE 225.583

RL 1S2.07 LAL ,DO L_4. 2TR.I1 VL 33,10R 6AL 8.18 AZL 91,78 NCA 71,89 SMA 804,40 ECC .lOOtS

RP R06.80 LAP -1.87 LOP 344.?0 VP _5.1T2 GAP 18.88 AZW 90,55 TAL 37,27 TAP 109.16 RCA 145,09

RC 7R.$IT GL -9.9| GP -4,39 ZAL 3q,13 RAP IAO.SR ET$ 198,76 ZAE 187,30 _T[ 55A.08 ZAC 94.57

PLANETOCENTfl|C CONIC

C3 34.132 VHL 5.84_ DLA -27,32 RAL 515.23 RAO iS48,i V[L 12.411 PTN 7,32 VNP ?,359 DPA -18,79

LNCM 42MYN LNCN TIN[ L-_ TIME _J LAT |qJ LONG |NJ RT ARC INJ AZNTH |NJ Y|M( PO CIT TIN

SO.DO 12 I 32 2701.13 -17.28 T5.|g 179.93 135.05 12 49 53

60.00 13 18 28 2498.S? -10.89 62.81 183.87 129.05 14 D 2

TO.OQ 14 SR 48 2201.41 -4.12 AS.92 I80.92 123.93 15 58 30

80.00 t7 S 10 1805.8T 2.50 18,01 195,02 119.?_ 17 3S 16

90.00 lg 5 3 1419.24 6.33 351.87 197.13 117.62 19 28 48

100.00 lg 48 1 1280,34 2,50 3S9.87 1g5.02 119,76 80 9 22

110.00 19 $8 15 1248,23 -4.12 3_2.84 190,92 123.93 20 19 3

O|FFERENTIAL C_RRECTIONI NI_-COUR$E EXECUTION AccuRACY

TDE -.1241 TRA -,5394 TC3 .258_ BAU ,11_0 8GT 878,8 $G_ _08.D SO3 192.9

NDE -.$965 RRA ,1431RC3 -.OOSI FAU .08981 RRT -,0_04 RRF .1201RT_ -,3251

FOE -.2586 FRA -.1601 FC3-1.4917 BSP A9 ? _B 909._ R23 -.028? R13 .3395

9D( ._098 ORA .5580 De3 ,2585 FIP 195 SO1 _,_ $82 400.8 THA ID_,99

Oq||T DET(RN1NATIOM ACCURACY

|T It.I |R 18.9 I| T.5

CRT ,5114 CR| "*R41Q (RI ",F|90

)0,$ NRA S.4 8SA I,S

29,S EL2 S,S ALF TT.S)

ARRIVAL DATE IEP |3 tRTI

[ARTN TO NARR

INC I,TSR8 VI RS.297

APO 2R3.72 V_ 88.470

[TC R?l,_O LVl "tS.TI

RAP 330,_2 (CC 1.S817

INJ 2 LAT JNJ 2 LONG

1701,1 .93 $9.17

1498.R S.18 44.62

1201,4 9.R0 24.33

ROS.9 14.43 357.00

419,2 IT.14 3_9.88

E80,3 14,43 319,37

248.2 9.80 313.25

ORBIT OETERNINATZON ACCURACY

|T |0,8 $R 29.3 RR 9,S

CRT ,4940 CR9 -,9385 CRT ",999?

LIA 30,9 NIA 9,4 88A t.T

EL! 29.9 ELE 9,2 ALF TD.SR

218q



JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LIUNCN DATE JUN 23 1911

HELIOCENTRIC CCtiIC

GL ISR.O? LAL ,DO

RP 2De.el LAP -1.63

RC 13.930 GL "9.8D

PLANETO¢ENTRIC CONIC

C3 32.93t VNL 3,139

LNCN AZNTN LNCN TINS

SO.DO 1| 59 59

ID,DO 13 11 6

TO.DO 14 S7 S?

80.00 11 S 16

gO.DO 19 D 4?

100.00 19 48 IO

liD.DO 19 §? 24

FLIGHT TIM( DE.DO ARRIVAL DATE 8(P 2S lS?l

OlITAHC[ E16.331 [AIYN TO MARl

LCA. E?E.61 VL 33,001 GAL 6,Ol AZL 91,13 NCA 73,1G SNA EO2.2O ECC .2G268 INC 1.1219 Vl 29.29Y

LOP 345.96 VP 21.083 GAP 16.3T AZP 90.S0 TAL 37,80 TAP 110.96 RCA 145.04 APO 259.35 VZ 2G.462

GP "4,50 ZAL 31.68 ZkP 159.23 ET8 S92,IT ZAE I67.72 ETE 3S2.GS 2AC 94.47 ETC 219.18 L¥1 -IS.G9

DLA -ET.43 RAL $14,70 RAD 6648.1 VEL 12,363 FTH ?,23 VHP ?.104 DPA -16.96 RAP 330.18 ECC 1.3420

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CeT TiN INJ 2 LAT INJ 2 LONG

206R.59 "16,73 14,16 173.9G 135.2E 12 44 48 1689.G 1.51 58.60

2404.36 -10,36 69.20 |84.6R 129.17 13 59 39 1464.4 5,71 4d,23

218T.88 -3.60 43.21 18g.g4 123.99 15 34 25 1187.9 10.30 23.80

1189,25 3,06 IT.OR 194.0T |19.?l 11 35 7 789.2 14,93 356.02

1397,49 7,02 350,44 196.24 117.47 19 30 4 397,5 11.71 328.51

1263.11 3.06 338.46 194.07 119.71 20 9 13 263.7 14.93 317.39

1234,10 "3.60 332.13 189.94 123.99 20 17 58 234.? 10.30 312.52

OlFPERENTIAL CORRECTION8

TOE -.1233 TRA -.5371 TC$ ,2636 8AU .1171

ROE -.5935 RRA ,1392 RC3 -.0102 FAU .06208

FOE -.2713 FRA -,163? FC3-1.6319 BeP 336

DOE ,6062 ERA .5549 BC3 .2660 FIP 213

HID-COURSE EXECUTION AccuRAcY ORBIT DETERMINATION ACCURACY

SGT 688.0 3DR 613.0 363 164.5 ST ll,O 8R 29.? 99 8,7

RRT -.D60D RRF .1287 RTF -.3154 CRT .4941 CR8 -.9353 CST -.7087

6G6 921.5 R23 -.O41S R13 ,3313 LDA 31,4 M8A 9.G 8SA I.T

6GI 692.4 6G2 608.0 THA 166.29 ELI 30,3 EL2 9.4 ALF 76.36

LAUNCH DATE JUN _8 1971 FLIGHT TINS 94.00 ARRIVAL DATE 8[P 2? 19?1

HELIOCENTRIC CONIC D|8TANC[ 930,145 EARTH TO NARD

RL ISR,O? LAL .DO LOL 212,81 VL 39.909 GAL 6.00 AZL 91.?0 HCA ?4.42 6HA 900.20 ECC ,27576 INC 1,i9?4 Vl 20.E91

RP 207.04 LAP -1,64 LOP 347°93 VP 24,866 GAP 25.69 AZP 90.46 TAL 38.31 TAP 112,13 RCA 144.99 APO 253.41 V2 26,464

RE 75.4RD CA. -9.89 GP -4.6t ZAL 37.18 ZAP 157.8? ET$ 191.65 ZAE 168.19 ETE 351.04 ZAC 94.37 [TC 279.16 LVI -IS,4S
PLANETOCENTRIC CONIC

C3 31.831 VHL 3.642 DLA "27.53 RAL 314.18 HAD 6647. ? VEL 12. 319 PTH 7.25 VHP 6,660 DPA -29.00 RAP 330.13 [CC 1.3240

LNCH AZNTH LNCH TIME L-i TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH |NJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 tl 58 26 2678.92 "16.21 74.27 178,04 135,37 12 43 3 1678.9 2.05 38.24

60.00 13 15 46 2473.10 -9.68 61.64 183.95 129.21 13 57 1 1473.1 6.20 43.61

TO.DO 14 57 1 2175.48 -3.13 42.56 189,00 124.03 15 33 16 1175.5 10.16 22.93

DO.DO 17 S 14 1774.08 3.37 16.26 193.16 119.66 17 34 48 774.1 15.38 353.12

gO.DO 19 6 13 1377.40 7,64 349.30 195.30 117.31 19 31 12 377.4 18.22 32?.26

lOO.O0 19 46 6 1248.55 3.57 337.63 1g3.16 119.66 20 8 53 248.5 15.36 316.49

t10.00 19 56 27 1222.30 -3,13 331.48 189.00 124.03 20 16 50 222.3 10.T6 311.85

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION ACCURACY

TOE -.1220 TRA -.3345 TC3 .272R BAU ,1162 6iT 686.1 8GR 619.8 863 116.T

RDE -.5907 RRA .1355 RC3 -,0155 FAU .0655t RRT -.0602 RRF .1376 RTF -.3064

FDE -.2894 FRA "._081 FC3-1.7814 BIP 563 3GB 932.1 R23 -.0527 HI3 .3246

BD£ .6032 BRA .5514 BC3 .213! FIP 232 361 700.6 $G2 614.7 THA 166.31

LAUNCH DATE JUN 25 1971 FLIGHT TIN[ 96.00

HELIOCENTRIC CONIC DISTANCE 233.998

RL 152.07 LAL .DO LOL 272.8| VL 32.810 GAL 7.94 AZL 91,G7 HCA 75.69 SNA

RP 207.1R LAP -I,62 LOP 348.49 VP 24.750 GAP |5.45 AZP 90.41 TAL 38,30 TAP

RC ?6.944 GL -9,80

PLANETOCENTRIC CONIC

C3 30.83? VML 5.335

LNCH AZNTH LNCN TIME

90.OO !1 58 54

IO.O0 13 14 27

TO.DO 14 51 S9

IO.OO I? 4 13

90.00 19 9 24

tOO.DO 19 47 SO

liD.D0 19 $9 26

GP -4.13 ZAL 36.13 ZAP i16.49 ET3 Ill.iT 2A[ 168.73 ETE

DLA -27,61 RAL 313,69 RAD 6147,3 VEL 12.279 PTH 7,22 VHP 6.697 DPA -19.22 RAP $30.05

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTH INJ TIN[ PO CIT TIN INJ 2 LAT

2669,09 -15.14 /3.02 177.17 135.50 12 41 23 1669.1 2.14

2462.75 -9.43 61,14 103.06 129,37 13 55 30 14t2,8 G,95

2264.1R -2.10 41.91 I86,11 124.86 15 32 4 1t94,2 It.l?

1110.39 4,03 1$.19 192.28 119.61 IT 34 19 760.4 t$,19

1359.14 8.2I 340.26 194.$5 tI?,I6 IS 32 3 139.1 18.69

1234.89 4.05 339.8T 192.68 119,31 R8 I 21 234,9 19.79

1211.81 -2.70 330,39 180.ll 194.06 20 IS 3? 2II.O It.S?

ORBIT DET[RNINATION ACCURACY

8T 11.1 DR 30.1 38 9.1

CRT .4g31 CR8 -.9323 CIT -.7164

LeA 31,8 NlA 9.7 88A 1.8

ELI 30.6 EL2 g.5 ALF Te.6o

ARRIVAL DATE IEP 29 1971

EARTH TO NAR8

198.39 ECC .26937 INC 1.6673 Vt 29.291

114.49 RCA |44.95 APe 251.83 V2 26.444

349.2| ZAC 94.27 ETC 279.14 bVl -15.31

[CO |.$079

INJ 2 LONG

17.03

43.1|

21.3l

314,31

321.19

315.90

3It.t4

DIFFERENTIAL CCARECTION8 MIO-COURi[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

?0[ -.1207 TRA -.8311 TC) .2766 6AU ,SIS| GG? ?03.2 8DR 921,4 4G3 169,8 IT It.R |R 30.4 88 9.1

ROE ".Sli| RRA .t319 RC3 -.ORS4 FAU ,06916 RRT ",9|07 RRF ,|473 RTF ",_?E CRT ,4921CXl ".0294 el! ",7||1

FDE ",3084 FRA ".233T FC3-1,94|1 lip 581 IGi tAl.l R23 ",OISl RI3 ,$|1l L8A $2.] NIA |.l 8IA I,i

60[ .S004 ERA ,$41i 6C3 ,R?R4 PSP RSJ 861 ?O?,l 369 6R1,1 ?HA 166.11 ELI )l.O ELI 9.6 ALP ?l,14

LAUNCH DATE JUN 23 t911 FLIGHT TIME 86.00 ARRIVAL DATE OCT | IRTI

HELIOCENTRIC CONIC DIITANC[ 93?,806 EARTH TO MAR8

RL tit,D? LAL .00 LOL 9Tt,il VL St. Yt$ 6AL ?.DR AZL t1,64 HCA 1i.68 8MA 18i,18 [CC .tiAdl INC I,i$?i VI tO.liT

RP tO?,8| LAP "l,lO LOP 348,?1 VP 94.688 GAP 14.83 kip 90,$T TAL $9,9? TAP 1|6,9| RCA 144,81 APO 24|.5R VR Ri,4||

RC ?GolD| 6L -3,11 6P -4,63 ZAL 3|,33 _AP 151,01 IT| 160,73 ZA[ S|0,38 [T[ S4?,IO ZAC R4.S? [T¢ 918,11LV| -IJ.l|

PLAN[TOCENTRIC CONIC

¢3 |G,eRO VHL 3,470 DLA °9?,6? RAL 3[3,|| RAO 814T,0 VEL |9.949 PTH 7.19 VMP i,401 DPA =||,)l RAP GRD,R4 [CC 1,4994

LN¢N ADMTN LNCH TIME L'I TIME |NJ LAT |NJ LONI INJ RT A|C INJ AZMTN INJ TINE PO C|T TIM |NJ 9 LAT INJ | LONS

SD,O0 II II tt tleD,oI "tS,3D ?],41 |?i,34 135,62 19 |R 49 lilO.I 9.19 11.41

iO.O0 13 13 $ _463,$1 -R,03 30.R? 132,2E 199,41 33 13 18 1433,4 ?,0? 4|.13

10.00 t4 14 53 2111,R? "2,$1 4t,44 167,2R 124,0g 15 )0 4? !164,0 1|,1§ |I.?G

80.00 t? 4 30 1146o19 4,44 14,83 IR|.44 ||9,16 t? 53 33 ?48.2 IG,14 313.$9

20,00 IR |D 12 1346,66 8,12 34?.33 193.TR IIT.DI 19 32 35 342,3 19.0| 321.10

100,00 19 4? 92 1222.96 4.44 333.20 191.44 |19,56 20 ? 45 929.? IG.14 314,91

110.00 19 $4 20 1200,19 -2,31 350,36 181,26 194,09 RO 14 90 RO0,3 11,15 |10,14

DIFFERENTIAL CORRECT|ON8 MID-COUR6E EXECUTION ACCURACY ORO|T DETERMINATION ACCURACY

TDE -.!1R| TRA -,$291 T¢3 ,|834 IAU ,1136 8iT 709,6 6GR iAE.O 863 203,i 8T 11,3 DR 30.8 88 10,D

RDE -.3838 RRA ,1211 RC3 -,0260 PAU ,D?301 RRT ",0613 RRF ,13?3 RTF ",9311 CRT .4913 CR8 ",9204 CGT ".?3DR

FOE -.3218 FRA -.2614 F¢3-E.1124 |IP i99 DGB $10.? R23 -.0751 R13 ,Sled LeA 32.? M8A 10.0 884 I,$

DDE ,39?6 |RA ,1444 |C3 ,2843 FIP 273 8GI 114.4 6G2 62Y.3 THA 165.96 ELI 3|,3 EL2 9,? ALF ?|.DG

2159



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUHCH DATE JUN 25 197|

HELIOCENTRIC CC_I(

84 15E.07 LAL .OO

RP 807.51 LAP "1,57

RC 80,098 GL -S.i9

PLAHETOCENTRIC CONIC

C3 28.0?8 VHL 5.59E

LNCH AZHTH LNCH TIME

50.00 11 53 S3

60.00 13 11 42

70.00 14 53 43

80.00 IT 3 50

90.00 19 10 34

100.00 19 46 41

110.00 19 33 9

FLIGHT TIME 100.00 ARRIVAL DATE OCT i IITI

L_, IFI,I| VL

Le 311,0l VP

GP -4,9i EkL

DIITAHC[ 141olt0 EARTH TO NAIl

)t.i4i 6AL T,I3 AZL It. El HCA 71,El INk Ill,El |CO ,tll0l IHC |,1011 VI ll,IIT

14.SOl GAP 14.54 AZP IO.)) TJd. )i,7| TAP 1|?,i3 RCA 144,l? APO 14l,ll ¥l ll,4E!

)S,i4 lAP 153.13 ET8 1i0,)1 IA[ Ill,IS ET[ 344,ll ZAC S4.0? [TC lT�.07 LVI "14.ll

DLA -IT.T| RAL 518.7R RAO te4l.G VEL It.|OT PTH T.II VHP I.II) DPA -tl.Ii RAP )|R.iD [cc I.I?AI

L-! TIME INJ LAT INJ LONG IHJ RT ARC IHJ AZNTH INJ TINS PO CIT TIM INJ 2 LAT IHJ E LONG

2851.80 "14.90 ?3.04 175.56 135.73 12 )i 4 1651.6 3.41 S?.10

2444.78 -8.68 60.25 181.42 1E9.52 13 52 27 1444.8 ?.44 42.31

2144.T9 -1.96 40.96 186.44 124.10 15 29 28 1144.8 11.88 EI.24

1737.48 4.80 14.24 190.63 119.5D 17 38 4? ?)?.5 18.46 358.94

1328.75 9.15 )46.5E 192.98 118.87 19 32 45 3ES.8 19.44 5E4.21

1211,g3 4.80 385.60 190.65 119,50 20 S 55 211.9 16.48 314.31

1191.61 -|.98 529.88 188.44 124.10 ED 13 | 181.8 11.88 310.18

DIFFERENTIAL CORRECTIONS

TOE -.1188 TRA -.528T TC3 .2885 IkU .1182

ROE -.5833 RRA .1246 RC3 -.0353 FAU .07708

FOE -.3478 FRA -.2904 FC3-2.2944 88P 594

8DE .5954 8RA .5413 BC3 .288? FIP 299

LAUNCH DATE JUN 25 1971

MID-COURSE EXECUTION ACCURACY ORR|T DETERMINATION ACCURACY

3GT 714.9 9GR 838.9 $83 218.3 ST 11.4 8R 31.1 88 10.5

ART -.0618 RRF .1680 RTF -.E?SE CRT .4918 CRI -.9833 CRY -.T370

$GB 958,8 R2S -.0870 813 .3021 LEA 53.E NSA 10.1 8SA 2.0

GEl 719.9 SG2 &3S.2 THA lEE.G4 ILl 31.6 ELl 9.8 ALF 78.70

FLIGHT TIME IOE.DD ARRIVAL DATE OCT 5 1971

HELIOCENTRIC CONIC

RL 152.07 LAL .00

RP 207.42 LAP -1.55

RC 81.730 GL -g.62

PLANETOCENTRIC CONIC

C3 28.303 VHL 5.320

LNCH AZNTH LNCN TIME

30.OO 11 52 25

60.00 13 10 lg

70.00 14 52 29

80.00 17 2 56

90.00 t9 10 27

I00.00 19 45 48

liD.DO 19 51 55

DISTANCE 245.780 EARTH TO MARS

LOL 272.81 VL 52.573 GAL 7.78 AZL 91.58 HCA 79.47 SMA 195.91 ECC .25304 INC 1.5791 Vl 29.297

LOP 352.28 VP 24.398 GAP 14.11 AZP 90.29 TAL 40.15 TAP 119.61 RCA 144.84 APO 242.9T V2 28.409

GP -5.12 ZAL 35.57 ZAP 182.16 ITS 189.95 ZAE 170.85 [TE 341,64 ZAC 95.98 ETC 2?9.03 LVI -14.81

DLA -27.76 RAL 312.37 RAD 8648.3 VEL 12,176 PTH 7.14 VHP 5.991 DPA -19.77 RAP 329.84 [CC 1.4858

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT INJ E LONG

2644.27 -14.33 72.70 174.82 135.82 12 )8 89 1844.3 3.79 36.78

2437.04 -8.32 59.87 180.66 129.58 IS SO 56 1437.0 7.77 41.93

2136.62 -|.65 40.53 185.87 124.12 15 28 5 1138.8 12.18 20.81

1728.18 5.11 13.72 189.86 119.46 17 31 44 728.2 16.73 352.38

1316.95 9.52 345.84 192.23 116.76 19 52 24 516.9 19.72 523.48

1202.65 5.11 335.09 189.86 119.46 20 5 51 202.6 16.73 313.73

1183.44 -1.65 329.45 185.67 124.12 20 11 38 183.4 12.18 309.73

DIFFERENTIAL CORRECTIONS

TDE -.1181 TRA -.5249 TC3 .2878 BAU .liD0

ROE -.5813 RRA .1211 RC3 -,O4SS FAU .08133

FDE -.3685 FRA 0.3208 FC3-2.4879 BSP 593

BDE .5932 BRA .5387 BC3 .2908 FSP 324

LAUNCH DATE JUN 25 1971

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 719.7 SGR 644.8 SG3 E33.7 ST 11.5 8R Sl.4 8A 10.9

RRT -.0617 RRF .1793 RTF -.2620 CRT .4925 CR8 -.9204 CST -.7443

EGG 966.3 823 -.1004 R13 ,2920 LEA 33.E HSA 10.3 88A E.O

SG! 724.8 SG2 RSR.O THA 165.30 ELI 31.9 [L2 9.8 ALF 78.80

FLIGHT TIHE 104.00 ARRIVAL OAT[ OCT 7 1971

HELIOCENTRIC CONIC

RL 152.07 LAL .00

RP 207.54 LAP -1.33

RC 83,399 GL -9.55

PLANETOCENTRIC CONIC

C3 27.587 VHL 5.252

LNCH AZNTH LNCH TIRE

50.00 11 SO 59

40.00 13 8 51

70.00 14 51 !1

80.00 17 I 51

90.00 19 9 SO

100.00 19 44 43

llO.OD 19 50 37

LOL 272.8t VL

LOP 353.54 VP

GP -S.EE ZAL

DISTANCE 249.758 EARTH TO MARS

32.508 GAL 7.75 AZL 91.55 HCA 80.73 SMA 192.6? ECC .24841 INC 1.5505 Vl 29.297

24.29) GAP 15.70 AZP 90.25 TAb 40.55 TAP 121.26 RCA 144.81 APO 240.54 V2 86.395

35.23 ZAP 150.87 ITS 189.59 ZA[ 171.97 [TE 538.02 ZAC 93.88 ETC 278.98 LVl -14.82

DLA -27.78 RAL 311.99 RAO 8645.1 VEL 12.147 PTH 7.11 VHP 5.798 DPA -19,99 RAP 529,45 ECC 1.4540

L-I TIME IHJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CAT TIM INJ 2 LAT INJ 2 LONG

2637.43 -14.19 72.40 174.15 155.90 12 34 56 1857.4 4.IS 58.50

2430.0T -8.02 59.53 179,54 129.63 13 49 26 1450.1 8.08 41.59

2129,40 -!.57 40.14 184,94 124.13 15 20 40 1129.4 12.44 20.42

1720.Sl |.)S 13.29 185.12 119.41 17 50 St 720.3 18.95 351.51

1507.56 9.50 345.30 191.49 tie. IS 19 31 38 307.8 19.55 322.87

1194.78 5.38 534.56 189.12 119.41 20 4 37 294.0 IS.iS 313.27

1176.22 -1.37 329.07 184.94 124.13 20 tO 13 176,2 12.44 309.34

Oi FFERENT IAL CORRECTIONS

TOE -.IIAO TRA -.5237 TC3 .2808 DAU .1073

ROE -.5792 RRA .tiT? RC3 -.05E0 FAU .085R)

FOE -.3898 FRA -.3531 FC3-2,8933 lip SIT

|DE .Silt ERA .53i7 ECS .8909 FIP 351

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SET 723.2 SGR i50.1 $83 250.0 IT 11.8 IR 31.? IS 11.3

RRT -.0410 RRF .1812 RTF -,_,58 CAT .4845 CRI -.9174 CS! -.1821

SGS 97).2 823 -,IiSS RI$ .2797 LIA 34.0 NSk 10.4 SIA 2.1

SGI 729.0 SG2 644.7 THA 113.12 ELI 32.2 ELI 9.8 ALF T8.80

LAUNCH DATE ION IS IgTI FLIGHT TIME 108.00 ARRIVAL DATE OCT S 1971

HELIOCENTRIC CONIC OI8TANCE 255.759 EARTH TO NAR8

RL 152.07 LAL .00 LOL |/Eo8! ¥L 3|.444 GAL 7.|1 AZL 51.5| HCA 81.10 )HA ll|oSl [CC .24414 INC I.SEIT VI |8,887

RP 20?.88 LAP -1.51 LOP 554,80 VP 14,194 GAP 13,30 AZP 90.21 TAL 40.89 TAP 122,85 RCA 144,75 APO 838.32 VE EE.38i

RC 85,104 GL -8.47 GP -5.40 2AL 54.91 ZAP 149.14 ETS 18g,2R ZA[ 172.11 [T[ 333,54 ZAC SS,TS [TC 278.93 LVl -14.41

PLANETOCENTRIC CONIC

C3 28.925 VHL 3.189 DLA -2?,78 RAL 311.83 RAD 8845.8 VEL 12,119 PTH ?,DR VHP S,EI4 DPA -20,21 SAP 389,23 ECC |.445|

LNCH AZMTH LNCH TIH[ L'I TINE INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ T1H[ PO C8T TIM IHJ 2 LAT IHJ 2 LONG

SO,O0 11 49 55 2831.25 -15.89 72.12 173.48 135.98 18 3) 2? 1851.2 4,44 58.24

SO.DO 13 7 53 8425,88 -7.?5 IR.23 179,27 129.67 13 47 57 1425,g A,35 41,28

?D.DO 14 49 49 2123,11 -1.13 )9.83 154,25 124.14 |5 25 13 1125.1 12.A8 20.0?

80.D0 17 0 33 1713,A3 5,59 |2.93 188,41 119,35 1? 29 7 713,6 17,14 $51.51

90.00 18 D 48 1500.80 |D,02 544.00 190,78 118,59 19 30 E2 500,8 E0,11 382,42

100.00 19 43 25 IIR8.50 5.59 334.3D 1AS.41 119.38 20 3 13 i58.3 1T.14 312,88

110.OO 19 49 18 1188.93 °i.lS 320,75 184.25 124.14 20 8 48 169.8 IZ.88 S08.81

DIFFERENTIAL CORR[CTI(:_I8 NID-COURSE EXECUTION ACCURACY (_81T DETERHINATION ACCURACY

TOE -.1187 TRA -.$231 TC3 .2828 8AU ,I040 SGT 727,4 SGR 858.2 SG3 267,2 ST 11,8 88 31.9 88 11.8

RDE -.$772 RRA .1143 RCS -.08|S FAU ,09054 RRT -.osgs RRF .2056 RTF -,2288 CRT .4987 CRS -.9144 CST -,7610

FOE -.4113 FRA -,3868 FC3-2.9112 ASP 579 $GB 9?g,7 R23 -,1331 R13 .2848 LSA 34.4 NSA ID.8 8SA 2.1

ROE .5893 ERA ,5354 BCS .2889 F8P 579 801 732.6 SG2 850.4 THA 165.08 ELI 32,S EL2 10,0 ALF 78.48

2AGO



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUH 25 1971

H[LIOCENTR|C C_IC

RL 152.07 LAL .DO

NP 207.80 LAP -1.40

RC 81,843 GL -9,59

PLANETOCENTRIC CONIC

C5 28.310 VHL 5.128

LNCH AZMTH LNCN TIME

50.00 11 48 14

SO,O0 13 $ 11

70.00 14 48 25

8O.OO 16 59 S

_O,OO 19 ? 2

100.00 19 41 56

FLIGHT TI_ 108,00 AERlVAL OAT[ OCT II ll?l

OliTAM¢[ 257,701 EARTH TO UAR8

LOL 272.81 VL 82,386 GAL T,84 AZL 81,49 HCA 83.25 IRA 180.53 [CC °24019 INC 1.41)) VI 28.297

LOP 358,00 VP 24.|00 GAP 12,91 AZP 90,18 TAL 41,23 TAP 124,48 RCA 144,77 APO 256.30 V2 26,365

GP °5°54 ZAL 34.63 ZAP |47.58 ET5 180,94 ZAE |72,85 ETE 327,88 ZAC 93.68 [TC 278.87 LVI -14,20

DLA -27.77 RAL 3II,30 RAO 8645.5 VEL 12,094 mTH ?.07 VHP 5,438 DPA -20.48 RAP 328.95 ECC !.4530

L-i TIME IRa LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT IMa 2 LONG

2625.69 -13.62 71.87 172,87 136,04 12 32 0 1625.? 4.72 50.01

2418o34 "?,51 58.98 178,85 129,71 13 48 50 141§.5 8.59 4|,02

2117,70 -.92 39,55 183.59 124,14 15 25 43 1117.? 12.88 19.77

1708.66 5.?? 12,64 187.73 119.35 17 27 33 708.7 1?.29 351.20

1286.03 10.15 344.64 190.08 116,54 19 28 38 298,0 20.22 522.13

1185.13 5.77 334.01 187,73 119,35 20 | 3g 183.1 17.29 512.57

110.00 19 47 52 1184.52 -.92

DIFFERENT IAL CGqRECTIQN8

TOE -.1198 TRA -.5231 TC5 .2758 BAN ,1002

RDE -.5752 RRA .1110 RC3 -,0717 FAU .09548

FDE -.4335 FRA -,4220 FC3-3.1411 28P S87

8DE .5875 BRA ,5348 BC3 ,2848 FSP 409

328.46 183,59 124.14 20 7 16 164.5 12,88 308.69

MID'COURSE EXECUTION ACCURACY 0_81T DETERMINATION ACCURACY

8GT 730,7 8OR 661.7 803 285.5 8T 12.0 88 32.2 88 12,2

RRT -.0566 RRF .21_7 RTF -.2049 CRT .5039 CR8 -.9115 C8T -.7703

SOB 985.8 823 -.1528 813 .2466 LSA 34,8 MSA 10.7 88A 2.2

80| 735,? 802 856.2 THA 185.17 ELI 32.8 EL2 10.1 ALF 78.28

LAUNCH DATE JUN 25 1971 FLIGHT TIME 110,00 ARRIVAL GATE OCT 13 1871

HELIOCENTRIC CCNIC

ML 152.07 LAL ,DO

RP 207.94 LAP -1.48

RC 88.610 GL -9,30

PLANETOCENTRIC CONIC

C3 25.73? VHL 5.073

LNCH AZNTH LHCH TIHE

50,00 11 46 56

00.00 |3 4 50

70.00 14 46 $9

80.00 16 57 25

90.00 19 4 53

lOG,DO 18 40 17

110.00 19 46 25

DI8TANC[ 261,804

LOL 272.81 VL 32.334 GAL 7.59 AZL 91.47 HCA 84.30

LOP 357.31 VP 24.012 GAP 12.53 AZP 90.14 TAL 41.54

GP -5.69 ZAL 54,36 ZAP 145.99 (TS 188,64 ZAE 173.55

DLA -27.75 RAL 311.01 RAG 6645.3 VEL 12.071 PTH 7.05

L-| TIHE INJ LAT INJ LONG INJ RT ASC INJ AZNTH

2620.72 -13.58 71.65 172.30 136,10

2413.50 -7.30 58.73 178.04 129.75

2113.12 -.75 39.51 182.97 124.15

1704.TG 5.90 12.43 187.08 119.32

1293,72 10.22 344.51 189,40 116,51

1179.23 5.90 333,79 187.08 119.52

1159.94 -.75 528.22 182.97 124,15

EARTH TO NAN8

8HA 189,81 [CC .23855 INC 1.4652 Vl 29.297

TAP 126.04 RCA 144o78 APO 234.46 V2 28.848

ETE 520.62 ZAC 95.58 ETC 278.80 LVI -13.98

VHP 5.271 DPA -20o71 RAP 328.70 ECC 1.4288

INJ TIN[ PO CST TIM INJ 2 LAT INJ 2 LONG

12 50 57 1820,7 4.gT SS,8O

13 45 4 1413.5 8.80 40.78

15 22 12 1113.1 13.02 19.52

17 25 50 704.8 17.40 350.88

19 26 27 293.7 20.27 521.98

19 59 56 179.2 17,40 312.33

20 5 45 159,9 13,02 508,44

DIFFERENT IAL CORRECTIONS

TOE -,1215 TRA -.5238 TC3 .285| BAU .0958

ROE -.5732 RRA .1077 RC3 -.0827 FAU .10062

FDE -.4559 FRA -.4588 FC3-3.3846 88P 531

BOE ,5858 BRA .534? BC3 .2784 FSP 441

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 733.7 8GR 667.1 883 304.3 ST 12.2 SR 32.4 88 12.8

RRT -.0325 RRF .2304 RTF -,1797 CRT o5106 CR8 -.9086 CST -.7802

8GB 981.7 825 ".1752 R13 ,2249 LIA 35.1NSA 10.9 88A 2.2

$01 738.2 802 862.1 THA 165,58 ELI 33.1 EL2 10.2 ALF 78.00

LAUNCH DATE JUN 28 1971 FLIGHT TIME 112.00 ARRIVAL DATE OCT 15 18?1

DISTANCE 265,864 EARTH TO MAR8

LOL 272.81 VL 52.288 GAL 7.55 AZL 91.44 HCA 83,75 8HA 188,78 [CC .25318 INC 1.4571 VI 29.29?

LOP 558,58 VP 23,927 GAP 12,16 AZP 90.11 TAL 41,82 TAm 127o57 RCA 144.75 APO 232,78 V2 2G,332

GP -5.85 ZAL 34.12 ZAP 144.37 ETI 188,35 ZAE 174,1T [TE 31|,30 ZAC 93.48 ETC 278.73 L¥| -13.74

HELIOCENTRIC CONIC

RL 152.07 LAL .00

RP 208.08 LAP -1.43

Re 90.421 GL -9,20

PLANETOCENTRIC CONIC

C3 25.288 VNL 5.020

LNCM AZNTH LNCH TIME L-I TIME INJ LAT

50.00 11 48 41 2814.30 -13.16

80.00 13 3 30 2409.30 "7.11

70.00 14 48 31 2109.33 -,80

80.00 I8 55 38 1702.05 5.99

90.00 I8 2 18 1293.47 |0.25

100.00 18 38 28 1178,32 3,98

110.00 18 44 57 1158.15 -.80

DIFFERENTIAL CORRECTION8

TDE -.1238 TRA -.5253 TC3 .2528 8AU ,0909

ROE ".5712 RRA .1045 Re3 ".0848 FAU ,10559

FOE -.4788 FRA -.4862 FC3-3,6407 88P 534

8DE .5845 ERA .5356 8C3 .299? FIP 475

DLA -27.72 RAL 310.74 RAO 8645,1 VEL 12.049 PTH ?.03 VHP 5.112 DPA -20.9R RAP 328.39 [CC 1.4148

INJ LONG IHJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT [NJ 2 LONG

71.46 171.77 138.15 IE 28 17 1818,3 5.18 IS.It

58,52 177,48 129.77 13 43 39 I409.3 8.98 40,58

39,11 182.38 124,15 15 20 40 1109.3 13,16 19.31

12,27 186.46 119,31 17 23 58 702.1 17.47 350.80

344.49 188,73 ll6.Sl |9 23 52 295.5 20.20 321.87

333.64 186.48 119.31 lg 38 4 178.5 17.47 312.t7

328.03 102.39 124.13 20 4 13 138.1 15.16 308,93

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

3GT ?36.9 SGR 872.4 $G3 324.1 ST 12.4 SR 32.7 88 13.O

RRT -.0468 RRF ,8447 RTF -,_aU7 CRT .3187 CR8 -,9058 C8! -.7195

3G8 957.8 R23 ",2005 813 ,1978 LSA 35.5 MSA ll.! 3Sk 2,3

501 740.7 SG2 868.2 THA 186,4? ELI 33.4 EL2 10.4 ALF 77.87

LAUNCN DATE JUN 25 1971 FLIGHT TIME 1|4.00 ARRIVAL DATE OCT I? 1871

HELIOCENTRIC CONIC DISTANCE 289.941 EARTH TO _AR8

RL 152,07 LAL .OO LOL 272,81 VL 32,241 GAL 7.30 AZL 91,4! HCA 87,00 SMA I88,00 [CO °23087 INC !.4082 Vl 29,287

RP 208.24 LAP "1.41 LOP 359.81 VP 23.847 GAP 11.$0 kZP gO.O? TAL 42.06 TAP 129,07 RCA 144,75 APO 231.25 V2 26,313

RC 92.259 _L -g.lO GP -8.01 ZAL 33,81 ZAP 142.72 ET8 188.06 ZAE 174.63 [T[ 299,34 ZAC 93.39 ETC 278.85 LVI -13,49

PLANETOCENTRIC CONIC

C3 24,?03 VML 4,870 DLA "27.G? RAL 310.50 RAD 8544.8 V£L 12,028 PTM T,02 VHP 4.961 OPA -_1,27 RAm 328.04 ECC 1.4001

LNCH A2MTH LNCH TIME L-I TIME IMJ LAT |NJ LONG INJ RT AIC IMJ AZMTH INJ TIME PO CIT TEN INJ 2 LAT [NJ 2 LONG

50.80 11 44 29 2612,41 -12.9? 71,28 171,28 138.|9 12 28 1 1812.4 5.38 53.43

iO.DO 13 2 12 2405.Gg -6.98 58.35 ]76°96 129,80 |3 42 IT 1405,7 g,13 40.48

70.00 14 44 0 2108.29 -.4g 38.95 181.84 124.15 IS 19 7 1106.3 93.27 19.15

00.00 16 $3 39 1700,47 6.04 12.19 185.88 119.30 17 21 58 700.5 17.52 350.70

90.00 18 59 2! 1298.04 10.18 344.58 188.08 116,52 lg 20 56 295.0 20.24 322.07

IO0.DO 18 36 30 1174.g4 G.04 353.56 195.88 118.30 1g 56 S 174.9 17.$2 312,07

110.00 19 43 27 1153.11 -.4g 327,87 18t.84 124.15 20 2 40 153.1 13.27 308.06

ORBIT DETERMINATION ACCURACY

8T 12.6 8R 32.9 88 13.4

CRT .5283 CRS -.9032 CIT -.8016

LSA 33.g NSA 11,3 88A 2.3

ELI 33.6 EL2 10.5 ALF 77.25

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTIOH ACCURACY

TOE -.1209 TRA -,$277 TC3 .2358 BAU .0855 8GT 740.5 8GR 87?,6 SO3 544.?

RDE -.589! ARA ,1014 RC3 -.1072 FAU .11153 RRT -.03gl RRF .25g4 RTF -.1174

FDE -.S010 FRA -.5349 FC3-3.9087 BIP 516 SG9 1003.6 R23 -.2284 813 ,1653

BDE .S_31 BRA .53?4 BC3 ,2588 FIP 510 8G1 743.1 802 8T4.8 THA 168.10

21_1



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCN OAT[ JUN 15 19TI

N[LIO(ENTllC C_llC

RL 152.D1 LAL .0O

MP 206.41 LAP *1.35

MC R4,128 GL -t,0O

PLANETO¢[NTRIC CONIC

C3 24,234 VNL 4,g_3

LNCH AZNTH LNCN TIM(

SO.DO I1 43 20

60.00 13 0 S4

70,D0 14 42 2g

eO.OO IS 51 32

gD.O0 16 56 ?

100,00 19 34 24

110,00 19 41 55

FLIGNT TllA[ IIS,O0 ARRIVAL OATE OCT II |SYI

DIITANCE 114,D31 EARTN TO NAIl

k_. 2Yl,l| VL 3|,201 GAL 1,45 AZL lIo3l HCA 01.25 IRA II/,]0 ECC ,ll?2D IN{ 1.3IIA Vl ll,IIY

LOP I,OS VP 23,771 GAP It,45 AZP IO,O4 TAL 42,28 TAP 13D.53 RCA 144,15 APO llS,ll V2 21,214

GP -8,1T ZAL 33,71 lAP I41,04 ITS 18?,TS ZA[ I74,iS ET[ 815,87 ZAC 93,25 ETC 2?l,ll LVi -13,23

DLA -27.$2 NAL 3ID.2I RAD IG44.T VEL t2,00S PTH /,DO VHP 4,211 DPA "21,51 RAP 327,87 ECC I.iill

L-! TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ T|M[ PO CST TIN INJ 2 LAT INJ 2 LONG

2S09.01 -12.80 71,13 ITO,83 136,23 12 21 49 IlO9.0 5.55 55,30

2402,$6 -S.S2 88.20 111,42 |29.82 I3 40 87 14OI,T 9,26 40.25

2105.97 -.40 38.$3 181,33 124.15 15 17 33 !104.0 13.35 18.02

1699.g3 8,06 12,16 185.32 ltg.2g 17 19 52 Ig9.s 17.53 $50,87

1298,20 IO,09 344.T6 167.48 116.56 IS IT 45 298,2 20.17 322,27

11?4.40 6.06 333,53 185,32 119.29 19 53 5R 174.4 17.53 312.04

1150.79 -,40 327075 161.33 124,15 20 I S 150,8 13,35 307.93

DIFFERENTIAL CC_RECTIONS MID-COURSE EXECUTION ACCURACY

TOE -,1505 TRA -,5309 TC3 .2150 BAU ,07g9 5ST 744.4 SGR 652,R SG3 386.2

RDE -.5670 RRA .0983 RC3 -.1206 FAU .11731 RRT -.0293 RRF .2749 RTF -.0806

FOE -.5249 FRA -.5745 FC3-4.1go8 08P 495 SGB 1010.2 R23 -.2577 R13 .1203

BD_ ,581g ORA .5399 BC3 .2465 FSP 547 SGI 746.0 382 681.1 THA I70,64

LAUNCH DATE JUM 25 1971 FLIGHT TIME 118,00

M_LIOCEMTRIC CONIC DISTANCE 278,137

RL 152.07 LAL .00 LOL 272.81 VL 32.163 GAL 7.41 AZL 91.35 NCA 89.50 SNA

RP 208,58 LAP -1.35 LOP 2.SI VP 23.699 GAP 11.11 AZP 90,01 TAL 42.46 TAP

RC 96.027 GL -8.89 GP -6,34 ZAL 33.57 ZAP 139.33 ETS 187.51 ZAE 174.76 ETE

PLANETOCENTRIC CONIC

E3 23.79_ VHL 4,8?6 DLA -27.55 RAL 310.10 RAD 6644.5 VEL 11,992 PTH 6.99 VNP 4,680 DPA -21,69

LNCM AZNTH LNCM TIME L-I TIME INJ LAT

50.00 11 42 14 2606.08 -12,66

60.00 12 59 39 2400.15 -6.72

70.00 14 40 56 2102.31 -,34

80.00 16 49 20 1700.37 6,04

90.00 18 52 3R 1302.70 9,95

100.00 19 32 11 1174.85 6.04

110.00 19 40 23 1149.15 -.34

DIFFER£NTIAL CC_RECTIONS

TD( -.134R TRA -.5349 TC3 ,1901BAU .0741

ROE -.5649 RRA .0952 Re3 -.1349 FAU ,12325

FD£ -.5475 FRA -,ill4? FC3-4,4845 RSP 476

BDE .5807 BRA .5433 BC3 .2331FSP 585

ORBIT DETERMINATION ACCURACY

8T 12.9 SR 33.1 85 I3.S

CRT .5389 CRS -,9006 CST -.6127

LSA 36.3 NSA 11.4 IDA 2.3

ELI 33.9 EL2 10,6 ALF 78.77

LAUNCH DATE JUN 25 1971

HELIOCENTRIC CONIC

RL 152.07 LAL ,OO

RP 206.76 LAP -I,SS

NC 97.955 GL -8,77

PLAN[TOC[NTRIC CONIC

CS 23,376 VHL 4.835

LNCH AZ_TH LNCH TIN(

50.00 11 41 11

60.00 12 58 25

70,00 14 39 22

80.00 16 47 I

90.00 18 49 0

100.00 19 29 53

110,00 19 36 49

ARRIVAL DATE OCT 21 1971

EARTH TO MARS

186,67 [CC ,22454 INC 1.5537 Vl 29.297

131.95 RCA 144.75 APO 226.58 V2 25.274

270.80 ZAC 93.19 ETC 278.47 LV[ -12.R5

INJ LONG INJ RT ASC INJ AZHTN INJ TINS PO CST TIN

71.00 170.41 136,25 12 25 40 1506.1

58.08 175,04 129.85 13 3g 39 1400,2

38.74 180.85 124.15 15 15 58 1102,3

12.18 184.79 l|g,30 17 17 40 700.4

3A5.02 186.88 116,61 19 14 21 302.7

333.$5 184.79 119,30 19 51 46 174.8

327.66 180.85 124.15 19 59 32 149.1

MID-COURSE EXECUTION ACCURACY

5ST 749.5 $GR $88.1SG3 388,5

RRT -.0168 RRF .2908 RTF -.0395

SGB 1017.4 R23 -.2855 RI3 ,0651

5GI 750.0 SG2 887.5 THA ITA,dI

RAP 327.25 [CC 1.3815

INJ 2 LAT INJ 2 LONG

5.70 55.18

9.37 40.13

13.41 18.92

17.52 350.70

20.06 322.S8

17.52 312.07

13.41 307.84

ORBIT DETERNINATION ACCURACY

ST 13.3 SR 33.2 SS 14.2

CRT .5505 CRS -,8980 CIT -.$242

LSA 36,6 NSA 11.6 8SA 2,4

ELI 34.1 EL2 10,6 ALF 7R.21

FLIGHT TIME 120.00 ARRIVAL DATE OCT 23 1911

DISTANCE 282,255 EARTH TO MARS

LOL 272,81 VL 32.129 GAL 7.36 AZL 91.55 HCA 90,74 IRA 188,10 ECC ,22208 INC 1.3260 Vl 29.297

LOP 3,56 VP 23.650 GAP 10.79 AZP 89.98 TAL A2.62 TAP 135.38 RCA 144.77 APO 227.43 V2 28.254

GP -8,51ZAL 35.43 ZAP 13?,DR ET5 187.24 ZAE 174.32 ETE 256.42 ZAC 93,10 ETC 278.37 LVI -12.DR

DLA -27,47 RAL 309,94 RAO SS44.3 VEL 11,973 PTH 6,97 VMP 4,551DPA -22.21 RAP 326,82 ECC I.SR47

L-I TIN( INJ LAT INJ LONG INJ RT ASC INJ AZMTM INJ TIME PO CST TIM INJ 2 LAT INJ 2 LOMG

2603,59 -12.53 70,89 170,03 156,28 12 24 35 I603.6 5.82 55.08

2390,15 °6.63 57,98 175,62 12g.a4 15 $8 23 1398,2 9,48 40,03

2101,26 -,30 38.69 180.40 124,15 15 14 2A 1101.3 13.45 10.87

1701.70 S.0O 12.26 184.29 Ilg,30 17 15 23 701,7 17.48 350.78

1308.30 8,78 545,35 186,52 116,67 lg 10 49 308.3 19.93 322.91

1176.17 6.00 333.62 |84,29 119.30 lg 49 29 176.2 I7,48 312.15

lIAR,tO -,50 327,61 180.40 124,15 19 S? 57 148,1 13,45 30Y.79

DIFFERENTIAL CORRECTION8

TOE -,1298 TP4 -.529S TC3 ,1705 DAU ,0732

ROE -.5535 RRA ,Oil5 RC3 ".1515 FAU .13007

FD[ -.5652 FRA -.A?OS FC3-4,8188 |SP 38T

|OE .5782 ERA ,5374 8C3 ,2341FSP 809

MID-COURSE EXECUTION ACCURACY ORBIT OET[RNINATION ACCURACY

SGT 744,1SGR $94.5 SG3 414.2 ST 13.1SR 33.4 IS 14,8

RRT *.0173 RRF ,3115 RTF -,I,,80 CRT ,$410 CR8 -,llSl Cll -.1812

$GS 1017,5 R23 -.$085 RI3 ,0533 LSA 37.0 NSA I1.7 IIA 2.4

SGI 744.9 882 693.7 THA 172,88 ELI 34,3 EL2 10,8 ALF 78,T0

LAUNCH DATE JUN 25 Ii?I FLIGHT TIME 122.00 ARRIVAL DATE OCT 2| 1871

MELIOC[NTRIC CONIC

RL 152.07 LAL .00 LOL E72.81 VL

RP 2OR.R4 LAP -1.30 LOP 4.8D VP

RC 99,g10 GL -8.8i GP -S,S8 ZAL

PLANETOCENTRIC CONIC

C3 22.g81 VHL 4.794

LNCM AZNTH LNCH TINS

50.00 11 40 12

6O.00 12 $7 13

70.00 14 37 4R

80.00 16 44 37

90.00 18 45 14

I00.00 lg 27 29

110.00 1R 3? IS

DIFFERENTIAL CORRECTION8

TDE -.1592 TRA -,5394 TC3 ,1354 BAU ,0666

RDE -.5609 RRA .ORS7 RC3 -,IGSS FAU ,13613

FOE -.6028 FRA -,7069 FC3-5,1285 BSP 408

BDE .5779 BRA ,$466 8C3 ,2165 FSP 655

DISTANCE 288.383

32.059 GAL 7.32 AZL gl,30 MCA gI.SS 8Nk

23.564 GAP 10.47 AZP 8g,gs TAL 42.74 TAP

35.32 2AP 135,82 ST8 186,97 ZAE 173,57 (T[

EARTH TO NAR|

115,1| [CC .21981 INC 1.2584 Vl 28.25Y

134,T3 RCA |4A,80 APO 226,3R V2 25,252

244.43 ZAC 93.DD ETC 2Y8,25 LVi -12.$6

DLA -27.37 RAL 309.$2 RAD 6644.1VEL 11.g57 PTN s.g6 VHP 4,425 DPA "22.55 RAP 326.34 ECC 1.3Y82

L-] TINS INJ LAT |NJ LONG INJ RT ASC INJ AZNTN INJ TIN[ PO C3T TIM INJ 2 LAT INJ 2 LONG

2601.51 -12,43 70.80 IS9.Se 136.51 12 23 34 IS01.5 5.53 54.99

2395,64 -S.SS 5?.gl 175.24 129.85 13 37 10 1396,6 g.s2 39,86

2100,$6 -,20 36.6? 179.98 124.15 15 12 49 1100.9 13,46 16,84

1703,88 5.53 12.38 183.82 ilg.32 17 13 1 703.g 17.42 350.81

1314.82 9.58 345.73 185.78 116.74 lg ? g 314.g Ig.?? 323.33

1178.35 5.g3 333.74 183.82 119.32 19 4? ? 178,A 17,42 312,28

1147.68 -,28 327.58 17g.98 124.15 18 56 23 147.7 13.46 30?.?R

NID-COURS£ EXECUTION ACCURACY ORSIT DETERNINAT[ON ACCURACY

SGT 756.5 SGR 6gg.4 SG3 437.2 ST 13.7 _R 33.6 SS 15.1

RRT .0069 RRF .326? RTr ,0413 CRT .5636 CRS -.8940 CST -,$391

SGB 1030.3 R25 .3245 R13 .0546 LSA 37.3 MSA 12.0 SSA 2.4

SG1 756.R S_2 69g.3 THA 2.52 ELI 34.S EL2 11.0 ALF ?S.54

2162



JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUM(M DATE JUN !1 IIYI

HELiOCEkTRIC CONIC

RL 152.D? LAL ,DO

RP 239.14 LAP -I,2?

RC 101.892 GL -8.53

PLANETOCENTRIC CONIC

¢3 22.608 VHL 4.?5S

LNCH AZMTH LNCH TiME

SD.DO 11 39 IT

90.00 12 36 4

TO.D0 14 36 14

80,00 16 42 10

90.00 16 41 23

100.00 19 23 t

FLIGHT TIN[ tE4,DD

D|6TANCE 290,522

LCd. R12,61 VL 32.071GAL T,27 AZL 61.27 HCA i3.23

LOP 6,34 VP ZS.SOI GAP tO.It AZP 69,63 TAL 42.63

GP -6.65 IAL 33.E4 ZAP 1)4.02 [T$ 106,71ZA[ 1?2.5T

Dt.A -27,27 RAL SOD,?2 RAG 66d4.0 VEL 11.941 PTH 6.94

b-| TIME INJ LAT INJ LONG INJ RT ASC ]NJ AZMTH

2S93.83 -12,35 70.73 169.37 136.32

2395.58 -6.$2 57.86 174.90 129.86

2101.03 -.29 35.68 I79,59 124,15

1706,83 5,83 12.54 183.38 119,34

1322.33 9.35 346.15 185.27 116.8l

1181,30 5,83 333.91 163,38 119,34

ARRIVAL DATE OCT 2Y IIYI

EARTH TO MARl

DNA 181,13 ECC ,217Tl INC 1.1708 VS |6,26?

TAP |36.06 RCA 144.02 APO 125.43 V2 28.209

ETE 234.06 ZA¢ 62,91 [TE 27R.11 LVI -|2.DS

VHP 4.312 DPA -22,91 RAP 315,14 [CC 1.3720

INJ TIME PO ¢8T TIH INJ 2 LAT |NJ 2 L¢_G

12 22 36 1599.0 6.0t 34.92

13 35 59 1395.6 9.5? 39.90

15 11 13 1101,0 13.4D 10.63

1? 10 36 ?06.8 17.34 331.09

19 3 26 322.3 19.59 323.80

19 44 43 161o3 17.34 312.46

110.00 19 35 41 114?.62 -.29

DIFFERENTIAL CCRRECTI(_q8

TDE -.14?8 TRA -,3483 TC3 ,0965 6AU .0625

RDE -,5561 RRA .0660 RE3 ",1632 FAU .14237

FOE -.6211 FRA -.7444 FC3-5.4522 16P 425

ROE .5774 BRA .5550 DE3 .2063 FSP ?02

LAUNCH OAT[ JUN 25 167|

327.59 179.50 124.15 19 54 49 141.8 13.46 30?,77

HID-COURSE EXECUTIOq ACCURACY ClqOlT DETERMINATION ACCURACY

SGT 769.S SGR ?04.5 SG3 460.9 6T 14,3 DR 33,7 88 IS,3

RRT .0317 RRF ,3429 RTF .0996 CRT .5826 ERR -.8914 CGT -.6540

SGB 1043.6 R23 .3203 R13 .1512 LSA 37.7 MSA 12.2 SSA 2,5

861 771.0 662 702.4 THA 9.81 ELI 34.8 ELI 11,2 ALF 74,40

FLIGHT TII4_ 126.00 ARRIVAL DATE OCT 23 1911

HELIC(ENTRIE CONIC

RL 152.07 LAL .00

RP 209.34 LAP -1.24

RC 103.900 GL -6.41

PLANETC_ENTRIC CONIC

C3 22.249 VHL 4.?17

LNCH AZMTH LNCH TIME

3O.OO 11 30 24

60.00 12 34 56

TO.D0 14 34 40

80.OO 16 39 38

90,00 16 37 30

IO0.OO 19 22 30

110.00 19 34 6

DISTANCE 194.670 EARTH TO MARS

LOL 272.81 VL 32,046 GAL 7.23 AZL 91,24 HCA 94.47 SMA 184.?t ECC ,215T8 INC 1.2431 Vt 29.297

LOP 7,28 VP 23,440 GAP 9.86 AZP 89.90 TAL 42,89 TAP 13T.33 RCA 144.06 AF_D 224.57 V2 26.186

GP -7.03 2AL 33.13 ZAP 152.20 [76 186,44 ZAE 171.38 ETE 227,45 ZAC 92.61 ETC 278.03 LVI -11.73

DLA -27.16 RAL 309.65 RAG 6643.8 VEL 11.926 PTH 6.93 VHP 4.202 DPA "23.27 RAP 325.31EC¢ 1.3362

L-I TIME INJ LAT ]NJ LONG ]NJ RT ASC INJ AZMTH ]NJ TIME PO CST TIN [NJ 2 LAT INJ E LONG

2598.51 -12.28 70.67 169.09 136.34 12 21 43 1590.5 6.06 54.66

2384.94 -6.49 57.83 174.58 129.86 13 34 51 1394.9 9.6Q 39.67

2101.68 -.31 38.71 179.24 124.15 15 9 42 1101.7 13.43 16.69

1710.47 3.71 12,?4 182.96 119.33 17 8 9 710.5 17,23 331.31

1330.41 9.10 346.62 184,79 116.89 18 59 40 330.4 19.40 324.32

1184.95 5.71 334.11 182,96 119.36 lg 42 15 184.9 17.23 312,36

1146,50 -.31 327.63 179.24 124.15 19 53 15 148.5 13.43 307.61

DIFFERENTIAL CCRRECTION6

TOE -.1562 TRA -.5576 TC3 ,0506 BAU .0615

ROE -.5553 RRA ,3834 RE3 -,2004 FAU .14877

FOE -.6391 FRA -.?825 FC3-S.7889 86P 443

ROE .3769 BRA .5637 BE3 .2066 FIR ?49

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 785,8 6DR ?09,? $63 485.4 ST 14.8 8R 33,6 86 lS,S

RRT .0560 RRF ,3597 RTF .1585 CRT .5993 CR6 -.ORB7 CST -.8686

6GB 1058.8 R23 ,3035 R13 ,2346 LSA 38.0 MSA 12.4 86A 2.5

6G1 751.2 SG2 703.7 THA 14.81 ELI 35.t EL! 11.4 ALF ?3.43

LAUNCH DATE JUN 25 1971 FLIGHT TIME 128,00 ARRIVAL DATE OCT 31 1971

HELIOCENTRIC CONIC

RL IS2.D? LAL ,DR

RP 209,55 LAP -1.21

RC 105.933 GL -8.28

PLANETOCENTRIC CONIC

C3 21.9DR VHL 4.681

DI8rANCE 298.817 EARTH TO MARl

LOL 272,D1 VL 32,02| GAL ?,15 AZL 91.21 HCA 95.7D 6NA 184,34 [CC .21399 INC 1o215! Vl 19.297

LOP 8.31 VP 23.323 GAP 9.36 kip 89,08 TAL 42.92 TAP 136.62 RCA 144.90 APO 223.79 Vt 29.192

GP -7.21 ZAL 33.14 ZAP 1_.3| ET8 186.17 ZAE ITO,D5 EYE 221.63 ZAC 92.71 ETC l?Y.gD LVI -11.43

LNCH AZMTH LNCH TIME L-| TIME INJ LAT

SO,DO 11 3T 35 ||61,5| "1|,!4

IO,OO 12 |3 50 2394,12 -I,4S

70,00 14 33 i 211E,63 -,3i

IS.DO II 37 3 1714,70 1.56

lO,DO 16 53 35 1339,04 1,14

tOD.DD 19 IS 5? II00,t3 I,Sl

liD,DO IS 32 32 1149,67 *,56

DIFFER[NTikL CCRR[CTIONI

TDE -,1644 TRA -,lilt TEl ,ODlO IAU ,0630

RD[ ",S114 RRA ,DIDO RC3 ".!111 VAU *IHll

FD[ ".lilt FRA -,6100 FC3-l,1334 IDP 470

ODE .NTIS IRA .5724 D¢3 ,!183 rip TOG

LAUNCH DATE JUN I| 1971

HELIOCENTRIC CCNIC

DLA -_T.O3 RAL 309,61 RAG G645,T VEL 11.611 PTH 6,92 VHP 4,399 OPA -13,64 RAP 324.74 ICE [.31Oi

INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CRT TIM INJ ! LAY |NJ I LONG

70,63 t66,04 136,35 11 10 53 tSi?,i 6.13 14.82

17,61 174,19 129,ll 13 33 45 1|94.7 S.it S6,il

38,77 l?t,91 I!4.lS 15 O I ll0i,I 13,39 tl,ll

11.t6 18t.38 119,3G |? B 36 ?14.8 17.11 351,57

34?,11 184,34 |ll,i? Ji || 84 339,0 II,11 Sl4,li

334,35 |81,58 119,30 It 31 46 lit,! I?,11 318,64

||7.89 I?i,Sl 114,1| II 31 41 149,T 13,5l 10T,l?

MID-COURI[ EXECUTION ACCURACY OAII? OETERMIHATION ACCURACY

8GT 504.4 IGR 715,0 353 RIO,4 It IS,4 II 33,1 38 13,T

RRf ,OllO RRF ,IYll RTF ,_,Ti ClT ,lill ¢RI ",Rill (11 ",I714

i51 tO?i,l R13 .11T1 RE3 ,3011 Llk 31,3 MIl 11,1 IIA I,I

801 114,3 801 703,7 THA 11,04 ELI 33,3 ELI 11,1 ALF Tl,ll

FLIGHT TIME 130,00 ARRIVAL DATE MO¥ 1 IITI

OIITANCE 301.191

2L tIloDT LAL ,10

RP 109,76 LAP "1,|1

RC tDT,6tD DL "1,1|

PLANITOCINTRIC CONIC

C3 !1,|13 VHL 4,34i

LNCM A|MTH LHCM TINt

|O,DO 1! 38 43

63,30 11 |1 47

TO.OR 14 31 31

80.00 16 34 26

6D,OD tl ID 41

10D,00 18 17 I1

110,03 19 30 $8

LOL 171,11 VL 31,001 IAL ?.13 AZL It,1t HCA 11.t3

LOP I,?| V! 13,317 lAP S,|I AEF 26.16 TAL 4E,II

GP "T,3t EAL 33.13 |AP 111.41 [71 IG|,ID ZA[ llS,il

0LA -li,60 RAL 301,11 RAO 1INS,| V[L |$,111 PTH R,91

L-i TIME INJ LkT INJ LONG INJ RT AI¢ INJ AZHTH

1311,13 -II,II ?O,lO |61,11 136.3|

1314,81 -I,41 37,il 1/4,D3 118,86

!104,|1 ",41 36,SS 176,61 114,1|

t711,64 |,40 13,.!| 181.11 !19.41

1341,1| 6,|8 34?,6| 183.51 117.06

1164,11 |,43 334,61 161,11 119.41

1111,33 -,41 |t?,?G 176,61 114,1|

DIFFERENTIAL E¢IRECTION1

TD[ -,1727 TRA -.|?D4 T¢3 -.0311 IAU ,D?01

RDE ",5493 RRA ,0?82 RC3 ",1373 FAU ,161D3

FDE -.G?41 FRA -.8|80 FC3-6.4911 ISP |10

BDE ,5?36 DRA ,5817 IC3 ,1413 FRP 843

EARTH TO MARS

IMA I14,D| [¢C ,11131 IHC I,I177 Vl IG,IIF

TAP 131,11 RCA IA4,S4 APO III,DI Vl II, II+

IT[ II?,DI EA¢ 11.i3 [TC I77,Y? LVI "II.01

HID-COURSE EXECUTION ACCURACY

8GT 82Q,I $_ 710,1 303 |31,0

RRT .115G RRF ,3t4| RTF ,!766

308 1096.5 R13 ,166| R13 ,3711

3G1 0A1,1 SG1 ?01,D TNA !0,03

VHP 4,D31 DPA "i4,0i RAP 31A,tl [¢¢ I,ilil

INJ TIME PO CAT TIH INJ I LAT INJ I kONt

11 I0 I 1|11,1 6,11 I1,?1

13 31 41 1384,1 I,t0 3S.IT

1| I |1 I|Dd,S 13,_3 IS,D5

IT 3 9 719.6 16,17 351,66

IG |! I |41,1 18,36 315.43

IG 3T t| 194,1 16,RT 313.13

IG |0 g 151.3 13.33 30T.66

ORBIT O[T[RMINATION ACCURACY

IT 16.D SR 33.6 II I1.1

CRT ,628? CRI -,6831 CIT ".II17

LGA 38.1 MIA I1,1 llA t,I

ELI 33,6 IL! 11,1 ALF T[,31
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 15 1971

HELIOCENTRIC CClIIC

mL 158.DT LAL .OO

lP 209.98 LAP -t.lR

RC 110.071GL -6.01

PLAN[TOCENTRIC CONIC

C3 21.270 VML 4.512

LNCH AZNTM LNCM TIME

30.00 11 36 6

60.00 12 S1 45

TO.DO 14 29 $8

80.00 18 31 52

gO.DO 18 25 47

100.00 18 14 44

110.00 18 29 24

LOL t?E.01 VL

L_ 10.98 VP |3.2?4 GAP 9.00 AZP 89.84 TAL 42,90 TAP 141.06 RCA 144.88 APO EE2.4S V2 28,111

GP -7.58 ZAL 33.14 ZAP 128,59 [T8 105.62 ZAE 167.00 [TE 213.42 ZAC 92,53 ETC 277.E3 LV| -10.?0

OLA -26.T6 RAL 309,59 RAD e843,4 VEL 11.886 PTM 8,90 VNP 3.911 DPA "24.41 RAP 383,l_ [CC 1.3SD0

L-I TIME |NJLAT INJ LONG INJ RT ASC INJ AZMTM |NJ TIME [DO CIT T|M |NJ 2 LAT IMJ 2 LONG

259Q,65 -12.19 7D,59 168.42 136.36 12 19 23 1596.6 S.17 54.7R

23g5.42 -8.51 37.83 173,81 129.86 13 31 40 1395,4 9.58 $9,90

2108.61 -.50 38.97 178.34 124.15 15 5 5 1106,8 18,26 18.16

1725.0R 5.22 13.55 181.88 119.44 17 O 37 725.1 16.82 352.18

1357.67 8.26 348.17 183.53 117.14 18 48 25 387.7 18.72 326.05

1199.53 5.22 334.92 181.88 119.44 19 34 43 189.5 18.82 513.58

1153.43 -.30 327.89 178.34 124.15 19 48 38 153.4 13.26 308.08

FLIGHT TIME 132,00 ARRIVAL DATE MOV • 1871

DISTANCE _07.183 EARTH TO NAt8

31,R8| GAL ?,08 AZL 61.18 HCA 88,|? 8NA t83,7| ECC .21080 INC 1.1698 Vl |8,897

DIFFERENTIAL CC_RECTIONS

TD[ -.1814 TRA -.5867 TC5 -.111? BAU .0796

RDE -.5462 RRA .0757 RC3 -.2566 FAU .16848

FDE -.6913 FRA -.895? FC3-6.8574 D8P 565

BDE .5755 BRA .5916 BC3 .2790 FSP 880

NID-COfJREE EXECUT|ON AccuRACY ORBIT DETERNINATION ACCURACY

8GT 853.1 8_ ?28.3 St3 361.9 ST 16.6 SR 34.0 3D 16.1

RRT ,1475 RRF .4125 RTF .3357 CRT .8425 CR3 -.8815 CST -.8982

SGB 1120.4 R23 .2507 R15 .4298 L8A 38.9 MSA 13.0 9SA 2.S

SG1 873.6 SG2 701.5 TMA 21.18 ELl 35.8 EL2 12.1 ALF 70.18

LAUNCH DATE JUN 25 t971 FLIGHT TIM( t34.00 ARRIVAL DATE NOV D 1971

HELIOCENTRIC C(_ilC DI8TANCE 311.341 EARTH TO MAR8

RL 152.07 LAL ,OO LCX. 272.81 VL 51.969 GAL 7.04 AZL 91.13 MCA 99.39 SMA 183.46 [CC .20939 INC 1.1320 Vt 29.297

RP 210.22 LAP -1.12 LOP 12.21 VP 23.222 GAP 8.74 AZP 89.82 TAL 42.84 TAP 142.23 RCA 145.05 APO 221.88 V2 28.085

RC 112.177 GL -7.87 GP -7.78 ZAL 33.17 ZAP 124.68 ETS 185.34 ZAE 165.48 ETE 210.41 ZAC 92.44 ETC 277.48 LV! -10.34

PLANETOCENTRIC CONIC

C3 20.969 VHL 4.5?9 DLA -26.6! RAL 309.62 RAD 6643.3 VEL 11.873 PTH 6.89 VMP 3.825 DPA -24.81 RAP 322.88 ECC 1.3451

LNCH AZNTH LNCH TINE L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

50.00 11 35 26 2586.63 -12.19 70.59 I88.25 156.36 12 18 43 1596.6 6.17 54.78

60.00 12 50 45 2396.31 -6.55 57.89 173.80 128.68 13 30 41 1398.3 9.54 39.94

70.00 14 28 25 2109.15 -.60 39.10 178.09 124.15 15 3 34 1109.1 13.17 19.30

80.00 16 29 14 1730.97 5.02 13.88 181.58 119.47 16 58 5 731.0 16.85 352.55

90.00 18 21 56 1367.54 7.95 348.74 183.17 117.23 18 44 43 367.5 18.47 326.65

100.00 19 12 6 1205.45 5.02 335.25 181.58 !19.47 19 52 11 205.4 16.65 313.92

!10.00 19 27 51 1155.97 -.60 328.02 178.09 124.15 19 47 7 156.0 13.17 308.22

DIFFERENT IAL CORRECTIONS MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TDE -.1904 TRA -.5977 TC3 -.1757 8AU .0919 8GT 884.4 3GR 732.0 883 587.? ST 17.3 8R 34.0 88 16.3

RDE -.5427 RRA .D733 RC5 -.2766 FAU .17503 RRT ,1803 qRF .4303 RTF .3928 CRT .8551CR3 -.8792 CRT -.9068

FD[ -.7057 FRA -.9298 FC3-7.2265 BSP 636 868 1148.1 R23 .2344 R!3 .4827 LEA 39.2 M$A 15.2 384 2.6

ROE .5752 BRA .8022 BC3 .3_77 riP 938 381 910.4 3G2 899.5 THA 21,73 ELI 36.1 EL2 12,3 ALF 69.00

LAUNCH DATE JUN 25 1971 FLIGHT TIME 138.00 ARRIVAL DATE NOV 8 tD?l

HELIOCENTRIC CCNIC

RL 152.07 LAL .DO

RP 210.45 LAP -1.09

PC 114.307 GL "?.72

PLANETOCENTRIC CONIC

C3 20.679 VHL •.547

LNCH AZMTH LNCH 71HE

50.00 !1 54 49

60.00 12 48 47

?O.OO 14 28 52

80.00 18 28 55

90.00 18 10 6

100.00 19 9 27

110.00 19 25 18

DISTANCE 315.525 EARTH TO MARS

LOL 272.81 VL 31.956 GAL 6.99 AZL 91.10 HCA 100.82 8HA 183.24 ECC .20809 ZNC 1.1040 Vt 28.257

LOP 13.43 VP 23.172 GAP 8.48 AZP 85.80 TAL 42.78 TAP 143.58 RCA 145.11 APO 221.37 V2 26.058

GP -7.95 ZAL 53.25 ZAP 122.75 ETS 185.06 ZAE 163.82 ETE 207.81 ZAC 92.35 ETC 277.53 LVI -9.9?

DLA -26.44 RAL 309.68 RAD 6645.1 VEL !1,861 PTH 8.88 VHP 3.745 DPA -25.21 RAP 522.20 ECC 1.3403

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CET TIN INJ 2 LAT INJ 2 LONG

2598.93 -12.21 70.60 168.11 136.35 12 18 E 1568.9 6.16 54.79

2397.54 -E.EO 57.95 173.42 129.65 13 28 45 1387,5 9.49 40.00

2112.10 -.71 39.25 177.87 124.15 15 2 4 1112.1 13.06 1V.47

1737.55 4.81 14.25 181.29 119.50 16 55 35 737.4 19.46 352.93

1377.72 7.84 348.32 182.03 117.51 |8 41 4 5?7.7 18.22 32?.28

1211.85 4.81 535.60 181.2g 119.50 lg 29 39 211.8 16.46 314.30

1158.91 -.71 528.17 177.87 124.15 19 45 37 150.9 13.06 308.38

DIFFERENT IAL C01RECT]ON8 MID-COURSE EXECUTION AccuRAcY

TDE -.1997 TR4 -.SOU2 TC3 -.2447 BAD .|045 3GT 520.8 3GR 737.R 365 813.8

ROE ".5391RR4 .OTTO RC3 ".88T4 FAU ,18181 RRT .|14D RRF .4482 RTF ._oYT

rOE -.T185 FRA -.9654 FC3-?.8032 |DR 722 866 llEO.O R25 .2191 RE5 .5514

DOE .5749 8RA .8134 8C3 .3051 FIR 985 3G1 652.0 862 667,2 THA 21.90

LAUNCH DATE JUN 85 1971 FLIGHT TIME 136.00

HELIOCENTRIC CONIC DI8TANCE 516.713

RL 152.07 LAL .DO LOL 878.81 VL 31.844 GAL 8.84 AZL 91,08

RP 210.70 LAP -I.05 LOP 14.D5 VP 83.125 GAP 8.22 AZP 89.78

RC 118.480 GL -7.57 GP -8.13 2AL 33.31 ZAP 120.81 ETS 184.77

PLANETOCENTRIC CONIC

C3 20.399 VHL 4.517 DLA -2D.E7 RAL 309.78 RAD 8643.0 VEL 11.849

LNCM AZMTH LNCH TIME L-I TIRE INJ LAT INJ LONG INJ RT ASC

50.00 11 34 15 2597.51 -12.24 70.63 168.00 136.35 12 17 35

60.00 12 48 51 2399.10 -6.67 58.05 173.27 129.84 13 28 50

70.00 14 25 19 2115o44 -.84 39,43 177.67 124.14 15 O 35

80,00 IG 23 57 1744.18 4.58 14.61 181.03 119.54 16 53 I

80.00 18 14 20 1388.17 7.31 349.91 182.52 117.40 18 3? 28

tO0.O0 19 6 40 t218.63 •.58 335.98 181.03 119.54 19 27 7

110.00 19 24 46 !162.25 -.84 328.35 177.67 124.14 19 44 8

O1FFERENT IAL CORRECTICN8 MID-COURSE EXECUTION AccuRACY

TOE -.20g3 TRA -.6217 TC3 -.31g3 BAU .1230 8GT g62.9 8DR ?•4.0 8G3 63g.8

60( -.5353 RRA .0688 RC3 -.3187 FAU .1881D RRT .2481RRF .4862 RTF .45g8

FD( -.?306 FRA -.9949 FC3-7.8829 85P 820 SG8 1216.8 R23 ,2086 R13 ,$761

DnE .5748 BRA .8255 BC3 .4512 FSP 1032 SG1 999.1SG2 694.8 THA 21.78

ORBIT DETERNINAT|ON ACCURACY

8T 18,0 3R 34,0 88 14.4

CRT ,1871CRi -,I747 (iY -,V!48

L|A 36,5 NSA 13.4 8|A 2.1

ELI 38.4 EL2 12,| ALF IT.74

ARRIVAL DATE NOV ID 1971

EARTH TO NARD

HCA 101.84 8NA 183,05 [C¢ ,2D889 |NC 1,0757 VI 25.29/

TAL 42,85 TAP 144,48 6CA 145.18 APO 220,98 V2 28.030

ZA( ID2.11 [TE 205,80 ZAC 92,28 (TC 2??.17 LVi -R.59

PTH D,8? VHP 3,E71DPA -25.81 RAP 321.51 [CC 1,3357

INJ AZMTH INJ TINE PO C8T TIN INJ 2 LAT INJ E LONG

1557.5 G.13 54,82

13gg.1 g.42 •0.09

1115.4 t2.g• 19.D5

?44.2 18.28 3S3.34

388,2 t7,95 327._3

E18.6 16.26 314.71

182.3 12.54 308.57

ORBIT OETERNINATZON ACCURACY

ST 18.? 8R 34.0 88 16.$

CRT .6785 CR5 -.8?45 CST -.9218

L3A 39.8 NSA 13.6 S8A 2.7

EL1 38.6 EL2 12.D ALF 66.49
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUH t| 1971

HELIOCENTRIC CONIC

RL 1S2.07 LAL .DO

RP 21D.98 LAP -1,02

RC 119.637 GL -T,42

PLANETOCENTRIC CONIC

C5 2D.127 VHL 4,466

LNCH AZMTH LHCH TIME

SO.DO 11 33 44

90.0D 12 4? SS

70,00 14 23 46

SO.DO 16 21 16

90.00 18 10 36

!00.00 19 4 10

110,00 19 23 14

FLIGHT TIlE |40,DO ARRIVAL OAt| NOV 12 litl

DISTANCE 323.90T EARTH TO MARS

LOL lT2oll VL 31.933 GAL 6.89 AZL 91.05 HCA 103.06 8HA 182.86 ECC .!0578 INC 1.0473 VI 29.297

LOP 15,67 VP 23,0?$ GAP 7o98 A2P 89.76 T_. 42,52 TAP 145.58 RCA 145,25 APO 220.32 V2 2G.OOl

GP -8.32 2AL 33.41 ZAP 118.65 ITS 184.46 ZAE 160.33 ETE 203.98 ZAC 92,17 ETC 277.01 LVI -R.21

OLA -26.09 RAL 309.85 RAO 6642.9 VEL 11.838 PTH 6.86 VHP 3.601 DPA -26.02 RAP 320.7R ECC 1.3312

L-I TIM( IHJ LAT INJ LONG INJ RT A6C INJ AZNTH IHJ TIME PO C6T TIN INJ 2 LAT INJ 2 LONG

2596.31 -12.28 70o67 167.91 136.34 12 17 2 1598.4 6.09 34.86

2400.96 "6.75 58.12 173.14 129,83 13 27 57 1401.0 9.34 40.17

2119,15 -.96 39,62 177,50 124.14 14 59 7 1119.2 12.81 19.65

1751.37 4.34 15.00 180.80 119.$? 16 5029 751.4 16.05 353.77

1398,87 6,97 350.52 182.24 117.48 18 33 55 3g8.9 17.67 328.60

1225.84 4.34 336.37 180.80 119.5T 19 34 35 225.8 16.05 315.14

1165.97 -.96 326,34 lTT,$O 124.14 19 42 40 1_6.0 12.81 308.77
DIFFERENT IAL CORRECTIONS

TOE -,2193 TRA -.6346 TC3 -.3994 BAU .1412

ROE -.5312 RRA .0668 RE3 ".3404 FAU .19439

FOE -.7400 FRA-I.0226 FC3-8,3610 6SP 931

8DE .9747 BRA .6351 6C3 .5248 FSP 1079

LAUNCH DATE JUN 25 1971

HELI(XENTRIC CONIC

RL 152.07 LAL .OO

RP 211.20 LAP ".99

RC 120.836 GL "7.26

PLANETOCENTR|C CONIC

C3 19.864 VHL 4,45?

LOL 272.81 VL

HID-COQR$[ EXECUTION ACCURACY ORBIT DETERMINATION ACCUtqACY

$GT 1010,6 $GR 750.0 SG3 665°3 8T 19.5 8R 34.0 85 IG.G

RRT .2820 RRF ,4639 RTF .S482 CRT .6692 CRS -.8722 CST -.9282

8GB 12S8,5 R23 .1948 R13 .616T LSA 40.1 NSA 13.9 SSA 2.?

SGI 1051,4 362 691.7 THA 21.49 ELI 36,9 EL2 13.0 ALF 65.15

FLIGHT TIME 142.00 ARRIVAL DATE NOV 14 1971

DISTANCE 328.194 EARTH TO MARS

31.925 GAL 6.83 AZL 91.02 HCA 104,26 6NA 182.74 ECC .29477 INC 1.0186 Vl 29.297

23.033 GAP 7,74 AZP 89.75 TAL 42.36 TAP 146.64 RCA 145.32 APO 220,16 V2 25.972

33.33 ZAP 116,89 ET$ 184.18 ZAE 158.55 ETE 202.40 ZAE 92.08 EYE 276.83 LVI -8.82 ,

LOP 17.09 VP

GP -8.50 ZAL

DLA -23.90 RAL 309.96 RAD 6642.6 VEL |1.827 FTH

LNCH AZMTH LNCH TIME L-I TINS INJ LAT

50.00 11 33 15 2999.50 -12.33

60.00 12 47 4 2403.17 -6,85

70.00 14 22 16 2123.23 "J.14

8O.OD 16 18 39 1758.95 4,06

90.00 18 6 35 1409.90 6.63

tOO.DO 19 1 31 1233.42 4.08

110.00 19 21 43 1170.03 -I.14

DIFFERENTIAL CORRECTIONS

TOE -.2296 TRA -.6484 TC3 ".4852 BAU .1609

RDE ".5268 RRA .0649 RE3 -.3626 FAU .20053

FOE -.7452 FRA-I,D4?Q FC3-6.7406 BSP 1032

ODE .574T BRA .6517 6C3 .6057 FSP 1125

LAUNCH DATE JUN 23 1971

HELIOCENTRIC CONIC

RL IS2.D7 LAL .00

RP 211.46 LAP -.95

RC 123.058 GL "7.10

PLANETOCENTRIC CONIC

C3 19.609 VHL 4.428

6.85 VHP 3.537 DFA -26.43 RAP 320.06 ECC 1.3269

INJ LONG INJ RT ASC INJ AZMTH INJ TINS PO CST TIN INJ 2 LAT INJ 2 LONG

70.71 16T.84 136.33 12 16 34 1599.5 6.03 54.90

58.23 173.04 129.81 13 27 7 1403.2 9.24 40.28

39.83 177.34 124.14 14 57 39 1123.2 12,66 20.08

15.42 180.59 119.60 16 47 56 759.0 15.83 354.22

351.14 181.98 117.55 19 30 25 409.8 17.39 329.27

336.79 180.59 119.60 19 22 5 233.4 IS.93 315.59

320,75 177,34 124.14 19 41 13 170.0 12.66 399.00

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 1064.3 SGR 756.1 SG3 690.4 ST 20.3 SR 33.9 SS 16.6

RRT .3152 RRF .5012 RTF .5925 CRT .6992 CR8 -.8694 CAT -.9341

8GB 1305.6 R23 .1845 R13 .6532 LSA 40.4 NSA 14.0 iRA 2.?

3GI 1109.3 SG2 G88.5 THA 21.06 ELI 37.2 EL2 13.2 ALF 63.73

FI.IGHT TIHE 144.00 ARRIVAL DATE NOV 16 1971

DISTANCE 332.306 EARTH TO MARS

LOL 272.01 VL 31.918 GAL 6.78 AZL 90.99 HCA 105.46 6HA 182.63 ECC ,20383 INC .9898 Vt 29.29?

LOP 18.30 VP 22,990 GAP 7.50 AZP 89.74 TAL 42,16 TAP 147.67 REA 145.40 kPO 219.86 V2 23.942

GP "6.69 ZAL 33.67 ZAP 114.92 ET3 183,88 ZAE IS6,72 ETE 201,00 ZAC 91.98 ETC 276.68 LVI -8,42

LNCH AZMTH LNCH TIME L-I TIME IHJ LAT

30.00 11 32 48 2600.69 -12.40

$0,00 12 46 12 2405,65 -6,96

70.00 14 20 43 2127.66 "1,30

80.00 16 16 1 1766.88 3.82

90.00 15 3 17 1420.93 6.28

100.00 16 58 33 1241,33 3,82

110.00 19 20 12 1174.46 -1.30

DIFFERENTIAL CORRECTIONS

TDE -.2348 TRA -.6595 TC3 -.5700 6AU .1806

ROE -.$231 RRA .0623 RE3 -.3867 FAU .2OYIS

FOE ".7652 FRA-I,0949 FC3-9,1461 BSP 1210

BDE .5742 ERA .6624 6C3 .6686 FSP !153

DLA -25. ?DRAL 3t0.12 RAD 6642.? VEL 11.816 PTH 6.84 VHP 3.4?7 DPA -26.63 RAP 319.32 ECC 1.3227

IHJ LONG INJ RT ASC INJ AZHTH INJ TIME PO CST TIM INJ 2 LAT IHJ 2 LONG

70.76 167.80 156.31 12 16 9 1600,9 5.96 54.96

62,35 172.95 129.80 13 26 18 1405,? 9.14 40.40

40.07 177.21 124.I3 14 56 13 1127,7 12.50 20.32

15.66 190.4Q 119.64 16 45 26 766.9 15.59 354.70

35|,76 161.75 117.63 16 26 56 420.9 17.09 329.96

337,23 180.40 119.64 lg 19 34 241,4 15.59 316.06

328.98 177.21 124.13 19 39 46 174.5 12.50 309.24

MID-COURSE EXECUTION ACCURACY ORSIT DETERMINATION ACCURACY

3ST 1115.0 9GR 763.8 SG3 717,0 ST 20.9 5R 33.9 IS 16.8

RRT .$468 RRF .5206 RTF ,_J20 CRT .TOSS ERR ".Bill Cil -.937l

$GB 1352.4 R23 .1749 RI3 ,6879 L3A 40.7 MSA I4.1 68A 2.1

8G1 1165,4 SG2 686.0 THA 20.88 EL! 37.5 EL2 13.4 ALF 62.70

LAUNCH DATE JUN 75 1971 FLIGHT TIME 146.DO ARRIVAL DATE HOV 16 1971

HELIO¢EHTR1C CONIC DISTANCE 335.509

RL 152.07 LAL .DO LOL 272.81 VL 31.912 GAL 6.73 AZL 90.96 HCA 106,TD 8HA

RP 211,73 LAP -.92 LOP 19.52 VP 22,947 GAP 7.27 AZP 89,72 TAL 41.2T TAP

EARTH TO MARS

182,34 [CC .20298 INC .9607 Vl 29.29?

14O.GS RCA 145.49 APO 219.59 V2 25.011

RC 173.302 GL -6.94 GP -8.27 2AL 33.83 ZAP 112.95 ETS 183.57 2AE 154,67 [TE 199.76 ZAC 91.89 ETC 276.51 LVl -8.03

PLANETOCENTR1C CONIC

C3 19.359 VHL 4.400 OLA -25.46 RAL 310.26 RAD 6642.6 VEL 11,606 PTH 6,63 VHF 3.423 DPA "27.24 RAP 316.56 ECC 1.3116

LNCH AZMTH LHCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC IMJ AZMTH IHJ TIN( PO CST TIN INJ 2 LAT IHJ 2 LONG

50.00 11 32 24 2602.53 -12.48 70.85 167,76 136,30 12 IS 46 1602.5 5,88 $5.03

60,00 12 45 22 2406,44 "?,06 S$.48 172,89 129.76 13 25 31 1406.4 g.02 40.54

T0.00 14 19 IS 2162,43 -1,49 40.62 STY,l| t24,13 14 54 47 1132,4 12,33 20,58

80.00 16 13 24 I?TS.16 3.$4 16.32 180.23 119.67 16 42 59 7T5.2 15.35 395.19

90,00 17 $9 43 1432.26 s.g2 352.41 161.54 117,70 18 23 35 432.3 16,?g 330,65

100.00 19 $6 16 124g,63 3.54 337,68 180.23 llg,6T lg 17 5 249.6 15.35 316.33

110.00 19 16 41 1179.25 -1,4g 329.23 17T,11 124.13 lg 38 20 179.3 12.33 309.50

O|FFERENTIAL CORRECTIONS HIO-COUR$E EXECUTION ACCURACY ORBIT DETERNINATION ACCURACY

TOE -.2300 TRA -.6769 TC3 -,6T20 BAU *2035 $GT 1187.1 8GR 768.T SG3 73g.2 6T 21.g 5R 33.7 SS 16.3

ROE -.5175 RRA .0614 RC3 -.4081 FAU ,21223 RRT .5?83 RRF .5354 RTF .6689 CRT .7164 CR$ -.6645 CST -.9436

FOE -.7534 FRA-I.0893 FC3-9.4916 BSP 1329 666 1414.3 R23 .1672 R13 .TIS9 LSA 41.0 NSA 14.3 SSA 2,8

DOE .5747 DRA .67g7 BC3 ,7862 FSP 121! SGI 1259.1 SG2 68f.7 THA 20.08 ELI 37.8 EL2 13.6 ALF 60.91
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN t| 1971

NELIOCEMY61C CONIC

RL ISZoO? LAL .DO

RP 216,01 LAP ".iS

RC liT,S81 GL "I.T?

PLANETO(ENTRIC CONIC

C3 19.116 VHL 4.)?Z

LNCH AZNTH LNCH TIRE

SO.OO 11 32 2

80.00 12 44 34

70.00 14 17 45

80.00 16 t0 4?

DO.DO 17 56 11

100.00 18 58 39

110.00 19 17 11

FLIGHT TIN( 148.00 ARRIVAL DAYE NOV RD tITS

D||TAM¢[ 340,711 EARTH TO MAR1

LOL E?|,RI VL 31,008 GAL l,l? AZL RD,R3 HCA 107,R1 IRA L3t,lf [CC ,|O||S INC ,SlI! Vl 21,lit

LOP EO,?E VP |2,DOS GAP ?,OS AZP 89o?1 TAL 41,?S TAP 14J,R4 2CA IJS,SI APO R19,37 V2 2S.iED

GP -J,OS ZAL 34,02 RAP 1|0.20 ET3 II3,2i ZAE 153,00 ETE 128,GS ZAC 91,80 [TC 278,34 LVi -?,43

DLA -25.21 RAL 310,46 RAD 6142,4 VEL 11,?15 PTH Q,82 VMP 3.372 DPA -2?.SA RAP 317,80 ECC 1,314D

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZMTH IMJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

2604.43 -12.58 ?0,93 leT,T? 136.28 12 15 28 1604.4 5,78 55.11

2411.51 -7.21 58.13 172.85 12D.76 |3 24 4S 1411.5 8.88 40.8D

2117.54 -1.68 40.58 tTT.D2 124.12 14 S) 22 1137.5 12.14 20.89

1783.76 3,25 16°?9 180.08 IID.lO 11 40 31 783.8 I).O9 SSS.?O

1443.82 3,55 353.06 !61.35 117.77 18 20 15 443.8 16.46 )31.36

1258.23 3.25 3)8.16 180.08 119.70 19 14 )7 258.2 15.09 317.06

1184.36 -1.68 329.50 177.02 124.12 19 38 56 184.4 12.14 309.78

HID-CO/dRSE EXECUTIOM ACCURACY (_BIT DETERMINATION ACCURACY

3GT 1259.0 3GR 774.4 163 761.3 8T 22.8 SR 33.6 8$ 16.3

RRT .4078 RRF .SSlO RTF .TOOl CRT .7247 CRS -.6609 CST -.9479

SGB 1478.1 623 .1601 RI3 .?416 LAA 41.2 MSA 14.S 83A 2.8

SG1 1313.6 SG2 67?.? THA 19.45 ELI 38.2 EL2 13.8 ALF 59.)2

DIFFERENT 1AL CCRRECTION$

TOE -.2614 TRA -.6928 TC3 ".??SS BAU ,226?

ROE -.5121 RRA .0802 RC3 -.4SOS FAU .21744

FDE -.7473 FRA-l.0995 FC3-9.8473 BSP 14?2

ROE .5750 BRA .6954 8C3 .8871 F_P 1257

LAUNCH DATE JUN 25 1971

HELIOCENTRIC CON|C

RL 152.07 LAL .00

RP 212.29 LAP -.85

LOL 272.81VL 31.905 GAL

LC4= 21.93 VP 22.866 GAP

FLIGHT TIN( l§O.O0 ARRIVAL DATE NOV 22 1971

RC 129.850 GL -6.59

PLANETOC£NTRIC CONIC

C3 18.879 VHL 4.345

LNCH AZNTH LNCH TINE

50.00 11 31 41

60.00 12 43 4E

70.00 14 16 15

80.00 16 8 11

90.00 17 52 42

100.00 1D 51 5

110.00 19 15 41

DISTANCE )44.925 EARTH TO MARS

6.62 AZL 90.90 HCA 109.11 3HA 182.42 ECC .20147 INC .9014 Vl 29.29?

6.84 AZP 89.?0 TAL 41.50 TAP 130.61 RCA 145.87 APO 219.18 V2 25.848

GP -9.23 ZAL 34.22 ZAP 109.02 ETS 182.95 ZAE 151.11 ETE 197.14 ZAC 91.71 ETC 276.17 LVI -7.23

DLA -25.03 RAL 310.66 RAD 6642.3 VEL 11.785 PTH 8.81VHP 3.326 DPA -28.04

L-I TINS INJ LAY INJ LONG INJ RT ARC INJ AZMTH INJ TIME PO CST TIM

2606.58 -12.68 71.03 167.79 136.25 12 15 8 1606.6

2414.87 -7.36 58.79 172.83 129.?4 13 24 1 1414.8

2142.97 -1.69 40.87 176.95 124.11 14 51 58 1143.0

1792.75 2.95 17.28 179.96 119.73 16 38 3 792.7

1455.55 5.18 353.72 181.19 117.84 18 16 58 A55.5

1267.13 2.95 338.65 IT9.96 119.71 11 12 10 267.1

1189,?9 -1.89 329.78 176.95 124.11 19 35 31 189.8

RAP 317.03 ECC 1.3107

INJ 2 LAT INJ 2 LONG

5.68 $$.20

8.74 40,88

11.95 21.16

14.82 356.22

16.16 332.07

14.82 317.59

11.95 SlO.OS

DIFFERENTIAL CCRRECTIONS

TOE -.2720 TRA -.1083 TC3 -.8828 BAU .2505

ROE -.5067 RRA .0590 RC3 -.4538 FAU .22254

FDE -.7429 FRA-l.1100 FC-IO.20§O BSP 1631

ROE .5751 BRA .?108 BC3 .9926 FSP 1297

LAUNCH DATE JUN 25 1971

MID-COURSE EXECUTION ACCURACY ¢_BIT DETERMINATION ACCURACY

SGT 1334.1 $GR 780.6 $03 ?83.4 ST 23.7 86 33.4 83 18.2

RRT .4357 RRF .5670 RTF .7291 CRT .7316 CR3 -.857T CST -.9513

SRB 1SAG.? 623 .1540 613 .7646 LSA AI.) USA 14.6 SSA 2.8

SG! 1391.1 SG2 6?3.8 THA 18,89 ELI 38.5 EL2 14.0 ALF 57.81

FLIGHT TIME 152.00 ARRIVAL DATE NOV 24 1971

HELIOCENTRIC CONIC

RL 152.07 LAL .DO

RP 212.57 LAP -.82

RC 132.153 GL -8.41

PLANETOCENTRIC CONIC

C3 18.647 VHL 4.)11

LNCH AZNTH LNCH TIN(

50.00 11 )1 23

80.00 12 41 0

70.00 |4 14 45

80.00 16 ) )$

90.00 17 49 18

tOO.DO 18 48 27

110.00 19 14 12

DISTANCE 149.116 EARTH TO MARS

LOL 272.91 VL 31.903 GAL 6.56 AZL 90.8? HCA 110.31 8HA 182.39 ECC .20082 INC .8711 Vl 29.29?

LOP 23.13 VP 22.821 GAP 6.63 AZP 69.70 TAL 41,23 TAP 151.55 RCA 145.77 APO 219.02 V2 25.815

GP -9.41 ZAL 34.44 ZAP IO?.O? (T8 182.62 ZAE 149.21 [TE lSG.?2 ZAC 91.62 [TC 275.99 LV! -6.8)

DLA -24.76 RAL 310.86 RAD 66A2,2 VEL 11.7?6 PTH 6.80 VHP 3.285 DPA -28.43 RAP 316.26 ECC 1.3069

L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

2808.91 -12.80 /I.13 167.83 136,2) 12 14 52 1609.0 5.56 S5.30

2418.51 -7.51 SR.9? 172.83 129.71 13 2) 18 1418.5 0.58 41.03

2148.72 -2.11 41.17 176.90 124.10 14 SO 34 !140.? 11.74 21.48

1801.88 2.84 IT.Y) 179.85 IIS.7§ 18 35 37 OOt,9 14.55 )5S.?S

14R7.48 4.80 )54.38 181.05 I17.90 18 13 44 467.5 15.84 ))2.80

1276.34 2.84 330.15 179.85 ITS./) 19 8 43 2?6.) 14.55 )!8.13

1195.54 -2.11 330,08 176.90 124.10 19 34 7 195.5 11.74 310.)8

DIFFERENTIAL CCRRECTION8

?DE -.2829 TRA -.724| TC) ",86)8 OAU .2792

ROE -.DOOR RRA .OS80 Re3 ",4719 FAU ,22718

FOE -.TA)) FRA-I.1145 FC-IO.)4?| 38P 1?91

8DE .5752 ERA .7268 SC3 l.lOAI FRP I)37

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINAT|ON ACCURACY

8GT 1414,8 SEll 78R.4 803 803,$ IT 24.6 3R 33.3 ll tl.l

RRT ,4818 RRF ,9822 RTF ,_a)8 CRT .Y)?R CR8 -.458| CIT -.9048

$GB 1318.7 RE) .1408 RI) ,?)47 LIA il.? NSk 14.8 8)A 2.0

SGI 1411.7 $62 669.8 THA 18.31 ELI )8.9 EL2 14.2 ALF )8.24

LAUNCH OAT[ JUN 25 1971 FLIGHT TIME ISA,OO ARRIVAL DATE NOV 21 1171

HELIOCENTRIC CONIC

RL 152.07 LAL .DO

RP 212.88 LAP -,?l

RC 134.475 GL -G.22

PLANETOCENTRIC CONIE

C3 18.420 VHL 4.292

LNCH AZMTH LNCH TIME

50.00 11 31 6

IO.DO 12 42 14

70.00 14 13 16

80.00 16 3 0

90.00 17 45 52

100.00 18 45 52

110.00 19 12 42

Di8TANC[ 3S).)49 EARTH TO MARl

LOL 272,8| VL )1.802 GAL 1.5O AZL 90.84 HCA 111.51 8MA 182.38 ECC .20023 INC .8408 VI 29.287

LOP 24.33 VP 22.788 GAP 6.A2 AZP 89,69 TAL 40,85 TAP 152.48 RCA 145.81 APO 218.80 V2 25.782

GP -8.56 ZAL 34.66 2AP 105,12 IT3 |82.30 ZAE 147,30 ETE 195,87 ZAC 81.13 ETC 275,82 LVI -8.A)

DLA -24,54 RAL 111.12 RAD S 642,1 VEL 11.?SR PTH 8,?S VHP 3,2A7 DPA -28.81 RAP 311.49 ECC 1.1011

L-I TINE INJ LAT INJ LONG INJ RT A3C INJ AZNTH INJ TINE PO CRT TIM INJ 2 LAT INJ 2 LONG

2611.82 -12.93 71.21 IG?.89 136.20 12 14 38 1611.6 ).42 )).At

2422.43 -?.69 SD.18 172.84 129.88 13 22 )8 1422.4 8.41 41.22

2184.80 -2.)4 41.48 173,6? 124.08 14 49 11 !154.8 11,52 21.81

1811.)6 2.31 18.31 179.77 119.?S 16 33 !1 811.4 14.28 357.32

1479.57 4.42 3)5,07 180,g) 117.g_ 18 10 32 479.6 15.51 333.$3

1285.84 2.31 3)8.68 179.?? 119.78 19 ? 17 285.8 14.26 318.69

1201._1 -2.34 330,40 176.87 124.08 1g 32 d4 201.6 11.52 310.72

OIFFERENTIAL CORRECTION)

TO( -.2910 TRA -.7402 TC3-|.1123 |AU .3004

ROE -.4980 RRA .0569 RC3 -.5004 FAU .23103

FDE -.7247 FRA-I.1181 FC-10.8866 BRP 1968

BDE .5?)2 BRA ,7424 BC3 1.2198 F)P 1369

MID-COURSE EXECUTION ACCURACv _BIT DET[RNINATION ACCURACY

SGT 1498.3 SGR 712.6 843 824,0 ST 25.5 SR 31.1 $S 15.?

RRT .4866 RRF .59?) RTF ,??_7 CRT .?4)2 CR8 -.8)04 CET -.9)66

SGB 1395.0 R23 .1443 R13 .802? LSA 42.0 NSA 14.9 8SA 2.9

SG1 15)8,9 SG2 665*5 THA 17.78 ELI 39.2 EL2 13.4 ALF 34.7)
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUN 8| |ITS

HELIOCENTRIC CONIC

PL 152.0T LAL .DO

RP 213,11 LAP -.?S

RC 13i.114 GL -I,03

PLANETOCENTRIC CONIC

C3 ID,198 VNb 4.8D8

LNCN AZNTN LNCH TIRE

50.OO 11 30 50

SO.DO 18 41 R6

TO.DO 14 11 48

8O,OO |l O 86

90.D0 17 48 31

t0O.OO 18 43 t?

FLIGHT TIN( lS6.OO ADmlVAL OAT[ NOV 8D 18?1

OIITANC[ )57,583 EARTH TO NARI

LOL _72.81 VL _|.803 GAL 8,44 AZL 80,8| HCA $$2,7| INA |62,36 ECC .|R819 INC .lOiS VI 2D,SDT

L04 I 25,52 VP 22.750 GAP 8.2= AZP 69.66 TAL 40,64 TAP 153.35 RCA 148.8T APO 218.81 V2 25.748

GP -9,76 ZAL 34.94 ZAP |O3.|g ET8 181,9? ZAE 145.38 ETE 195.08 ZAC 81.43 ETC 8TS.D5 LVI -i.O4

DLA -84.88 RAL 311.37 RAO 6642.0 VEL ll.?S? PTH 6.T8 VHP 3,213 SPA -28.19 RAP 314,TE ECC 1,1996

L-I TIME INJ LAT INJ LONG INJ RT AIC INJ AZNTN INJ TIN£ PO CST TIN INJ 2 LAT INJ 2 LONG

2814.51 -13.07 71.38 167.96 136.17 12 14 21 1614.5 S.28 55.54

2426.64 -?.87 59.37 171.68 126.65 13 _| 55 1428.8 8.23 41.43

8161.18 -t.$8 41.82 iTS.el 124.07 14 47 4? 1161.2 11.88 22.18

1821.16 1.88 18.$5 179.70 119.80 16 30 46 821.2 13.98 357.00

1491.86 4.02 355.Y8 180.88 118.02 18 7 23 491.8 IS.IT 334.2T

1285.63 1.98 340.22 I79,70 119.80 19 4 52 295.6 13.98 319.2D

110.00 19 11 13 1208.00 -t.58 33D.73 176.85 t24.07 19 31 2!

DIFFERENTIAL CCRRECTION8 MID'COURSE [X£CUTION ACCURACY

TOE -,3D13 TRA ".7847 TC3-1,1308 BAU *3156 8GT 1|62.1 6DR 600.4 8G3 845.9

ROE -.4887 RRA .0851 RC3 -.5260 FAU .23848 RRT .5110 RRF *$144 RTF .7962

FOE -.T188 FRA-I.1346 FC-11.tA68 88P 1160 SG6 t773.1 823 .1400 R13 .8201

JOE ,3?SO |RA .7587 BC3 1.3385 FSP 1382 8G1 194S.0 6G2 991,7 THA 17.40

LAUNCH DATE JUN tS 1071 FLIGHT TIN( 1S6.00

HELIOCENTRIC CONIC DI8TANCE 361°777

RL 132.07 LAL .DO LOL 171.91 VL 31.904 GAL 0.30 AZL 90.76 HCA 113.90 8HA 182.41 [CC .19921

RP 813.49 LAP ",71 LOP 89.71 VP t2.713 GAP 9.03 AZP 89.98 TAL 40,32 TAP 134.21 RCA 146,07

RC 13D.171 GL 03.83 GP -9.93 ZAL 3S.21 ZAP 101.29 ET3 181.83 ZA[ 143.48 [TE 194.39 ZAC 91.34

PLANETOCENTRIC CONIC

C3 17.97D VHL 4.140 DLA -14.00 RAL 311.14 RAD 9K41,9 V[L 11.746 PTH i. Tl VHP 3,|83 OPA -19.56

LNCH AtNTN LNCH TIME L'[ TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TINS PO CST TIN

DO.GO 11 30 39 2617.65 -13.23 71.52 168.06 136.13 12 14 14 1617.7

SO.O0 IE 40 44 8431.13 -8.06 59.59 171.93 129,62 13 21 15 1431.1

70.00 14 10 l? 21S7.89 -t.84 41.|7 176,86 124,05 14 46 25 1167.9

DO.DO IS 37 31 1931.13 1.84 18.40 179.65 119.82 16 28 22 831.2

90.00 IT 39 It 1504,38 3.81 356,41 180.75 118.07 16 4 ID 504.4

SOD.GO IS 40 42 13OS.?t 1.64 340.77 179.6S 119.82 19 2 28 305.?

110.00 19 9 43 |t14.71 "2.84 331.09 176.86 124.05 19 29 58 214.?

208.0 11.28 311.07

ORBIT OETERNINATION ACCURACY

8T 29.3 88 32.9 88 15.8

CRT .7473 CR8 0.8491 ClT -.9584

LSA 42.3 NIA tS,O 81A 8.9

EL| 39,5 EL8 |d,5 ALF $3,48

ARRIVAL DATE NOV 30 |9YJ

EARTH 70 MARl

1NC .7786 Vl 89,287

A@O 218.75 Vt tS.714

[TC 275.48 LVi -3.9|

RAP 313.97 [CO 1.t9S9

IqJ 2 LAT INJ t LONG

5.12 38.97

8.03 41.D8

II.OA 28.58

13.D5 3SD.4D

14.81 135.DE

13.65 319.85

11.04 311.44

DIFFERENTIAL CCRRECTION8 NIO-COUR3E EXECUTION ACCURACY

TDE -.3138 TRA -.?737 TC3-1,3987 JAU .3531 SGT 1601.3 8GR 903,1 8G3 858.0

RDE -.4817 RRA .GIRD tiC3 -.5491 FAU .23880 RRT .5309 RRF .6148 RTF .8|06

FOE -.8853 FRA-I.|D29 FC-11.4989 |IF 2321 8G6 1893.3 823 .I374 813 .8313

BD[ .5740 BRA .7757 6C3 1,4690 F8P |440 SGl 1743,9 8G2 959.1 THA 16,89

LAUNCH DATE JUN t| 1971 FLIGHT TIRE 160.00

HELIOCENTRIC CONIC DIITANCE 365.692

RL IS2.D? LAL .DO LOt. 27t,81 VL 31,609 GAL 6.32 AZL 90,75 HCA i15.09 8HA

NP 213,77 LAP -.68 LOP 87.90 YP 12,8?? GAP 5.84 AZP 89,68 TAL 39.97 TAP

NC 141,548 GL -5.63 GP "lO.SO ZAL 35.51 ZAP 99,39 ET3 181.30 ZA£ 141,57 ETE

PLANETOCENTRIC CONIC

C$ 17. 765 VHL 4.219 DLA -23.72 RAL 3|1.93 RAD 8641.8 VEL 11.738 PTH 6.77 VHP

LNCH AZNTH LNCH T|NE L-I TIME INJ LAT INJ LONG INJ RT AIC |NJ AZNTH INJ Tlu[

SO.DO It 30 23 2621.05 -13,30 71,$7 168.17 136.09 12 14 4

60.00 12 40 O 2431.91 -8.27 59,82 173.00 129,59 13 20 36

TO.DO 14 8 47 2174.91 "3.11 42.53 175.88 124.03 14 45 2

lO.O0 IS 55 16 1841.82 1.29 19.97 179.62 119,83 16 25 58

90,00 I? 35 54 1517.08 3.22 357.|7 |80,68 |!8.11 18 I 11

IOO.OO 18 38 8 1318.09 1,28 341.34 179°62 119.83 Ii O •

IiO,O0 18 8 13 1221,T3 "3.1! 331.45 176.88 124.03 19 28 33

DIFFERENTIAL CONNECTION8 NID-CGURSE EXECUTION ACCURACY

TDE -.3233 TRA ".TgDI TC3"1.4987 9AU .3801 8GT 1717.3 8GR 808.2 8G3 073,0

ROE -,4747 RRA .OSS8 RC3 ".5880 FAU .24181 RRT ,5§08 RRF *D382 RTr ._41

FOE -.lSt4 FRA-I,OOTR FC'11.7843 lSP 2509 8G9 16S|,$ 823 .1350 RI3 .8431

ROE .§T44 8RA .T821 6C3 1.8003 FSP 1470 8GI 1840.8 8Gl 951.4 THA 18.14

LAUNCH DATE JUN IS 1971 FL1;HT TIN( ll|,O0

HELIOCENTRIC CONIC DISTANCE 370.207

RL 162.D7 LAL .OO LOL 272.81 VL 31.609 6AL |.19 AZL 90.71 HCA 119.27 8mA

RP tI4.O8 LAP ".84 LOP 29,08 VP 21.642 GAP 3.93 AZP 89.68 TAL 39.82 TAP

R¢ 143.938 GL -5.42 GP -10,29 ZAL 33,82 ZAP 97.52 ET8 I80.96 ZA[ 139.88 ETE

PLANETOCENTRIC CONIC

OR81T DETERMINATION ACCURACY

8T 27.3 88 32,9 88 13.0

CRT .?$23 CR8 ".8393 CST -,iDOl

LSA 42,4 NSA lS.l DSA 3.0

ELI 39.9 EL2 14.7 ALF SI.Si

ARRIVAL DATE DEC t SiTS

EARTH TO NAR8

182.45 ECC .19878 1NC .?4D? Vl t$.lDT

tED.OR RCA 146.18 APO 218.TI Vt IS.RiO

193.68 ZAC 81.24 2TC 2T5.31 LVl -5.29

3.156 DPA -29.91 RAP 313.23 EC¢ 1.2924

PO CST TIN INJ 2 LAT INJ E LONG

1821.0 4.95 55.81

1435.9 T.82 41,8D

11?4,g ID.78 22.9D

841.6 13,33 319.D8

3|T.I 14.46 331.Y8

318.1 13.33 380.48

221,T IO.?B ]11.82

ORGIT D[TEtNINAT|ON ACCURACY

ST 28,2 8R 32.3 88 14.1

CST ,7351 CRI -,AIDS CII -,lllO

LIA 42.$ NIA 15.2 88A 5,0

ELI 40.2 2L2 14,1 ALF 50.08

ARRIVAL DATE DEC 4 19Tt

EARTH TO MAR8

II2,SO [CC ,19839 INC ,T142 Vl 18.2|7

15S,66 RCA |45.28 APO 2|8.T0 Vt 23.848

193.04 ZAC 81.13 ETC 2?5,18 LVI -4.18

C3 IT.558 VHL 4,190 OLA -23.42 RAL 311,13 RAD 9641,? V[L 11.730 PTH 6,79 VHP 3,133 SPA -30.26 RAP 312.31 ECC 1.888|

LNCH AZNTN LNCH TINS L-Z TINE INJ LAT INJ LONG INJ RT A$C INJ AZNTH INJ TIME PO C8T TIN |NJ 2 LAT INJ 2 LONG

SO.OD 11 30 I1 1914.70 -13.$7 71.83 166.26 138.05 12 13 $6 1624.T ,.TT 55.87

8D.O0 12 39 ID 244D.98 "8,49 80.0? 173.08 129.33 13 19 57 1441.0 T.80 42.13

70o00 14 ? ID 1188.26 -3.39 42.91 176.91 124.01 14 43 38 1182,3 10.51 23.3D

80.00 $S S2 41 1831,18 ,83 20.56 1?8.60 119.84 16 23 3A 832.3 13.00 359.71

90.00 17 32 3D 1518.87 R,80 357,89 |80,64 118.|8 l? 18 8 530.0 14.D9 338.$8

1D0.00 18 35 34 1386,79 ,93 341o92 179.60 119.84 18 $7 41 326.8 13.00 321.08

llO,OD 19 6 42 1229.07 -3,39 331,84 176,91 124,0! lg 2? 11 22g.! !0.51 312,21

DIFFERENTIAL CORRECTZOI_ MID-COURSE EXECUTION ACCURACY ORDIT DETERNINATION ACCURACY

TD[ -.331D TRA ",8069 TC3"1,6314 BAU ,40?3 8GT 13T?,0 8DR 813,4 8G3 887.1 8T 29.1 88 32.0 88 14,1

RDE -.4674 RRA .0339 RC3 -,3811 FAU ,24431 RRT .5689 RRF ,6512 RTF .83?5 CRT ,?586 CR8 -.8164 ClT -,8614

FDE -,83?? FRA-I.0?20 FC-IR.OS85 BIP 1699 8GB 2045.? R23 .1330 R!3 .8535 LIA 42.7 MIA 15,3 88A 3,0

BDE .373D 8RA .8085 BC3 I.?365 FRP 1494 8G1 1940.9 $G2 946.4 THA IS.DE ELI A0,6 £L2 14.9 ALF 46.58
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUg 15 1171

HELIOCENTRIC CONIC

RL 15R.O? LAL .DO

RP 214.SD LAP "40

RC 148,$44 GL -5*20

PLANETOCENTRIC CGNIC

C3 17,34R VML 4.155

LNCH AZMTH LNCN TIN(

SO.DO 11 29 59

60.00 12 58 32

7O.OO 14 5 45

8D.DD 15 SO S

9O.O0 17 29 23

100.00 18 33 O

110.00 19 S 11

FLIGHT TINt IG4,OO ARRIVAL DATE DEC i 1971

LOt. 218.81 VL 31.215 GAL

LOP )O.2R VP 22.ROT GAP

f,P -10.43 ZAL 3G,IS ZAP

01|TAHC[ 3T4.421

6.E0 AZL SO.R| HCA t17.4| SMA

S,47 AZP 89.RR TAL 3|.ZS TAP

IS.It [TI llO,61ZA( lST,lO (Y(

EARTH TO MARl

Ii|.l$ ECC .lllOI INC .Rill ¥1 tR.tl/

Ill, TO RCA 146,40 AFO 218,TI V2 IS,SO9

192,44 ZAC S|,OS ETC 274,Sg LV! -4,SI

DLA -23,12 RAL 312.54 RAD Mi4t.6 VEL 11.721 PTH G.75 VHP 3.112 DPA -30,60

L-I TIME INJ L&T [NJ LONG INJ NT ARC IHJ AZNTH INJ TINE PO C$T YIN

2826.12 "13.76 T2.OD t||,44 I}6,Ot 72 73 48 IR28.6

2446,34 -6.72 $D.$3 173.18 129.lO 13 19 18 144R,3

215R.62 -3,$6 43.32 ]76,97 123.68 14 42 IS 1169.9

1883.23 .Sl 21.1R 176.61 !76.85 16 21 11 083.2

1843,11 2,38 351.R2 110.62 118.16 17 55 l 543.1

1337.72 ,56 342,53 179.61 119.85 18 55 IT 337.T

1236.74 "3,68 332.24 ITs,g7 123.90 IR 25 46 236.7

RAP 3[I.RO ECC t.RISS

INJ 2 LA7 INJ 2 LONG

4.37 56.18

7.37 42.39

Ig,23 2S.11

12.46 .34

13,71 337.33

12.88 321.71

10.23 312.83

DIFFERENTIAL CORRECTIONS

TDE -.3418 TRA -.8231 TC3-1,7731RAU ,4352

RDE -.4599 RRA .OSSl RE3 ".DI4T FAU .24614

FOE -.6095 FRA-1.OSID FC-12.3OR4 BSP 2895

BOG .5729 BRA .8249 BC3 1.87R6 FSP 15t8

NID-C(_RSE EXECUTION ACCURACY ORBIT DETERNINA71ON ACCURACY

SGT 1979.4 SGR 816.1GG3 899,l 8T 3O,O 6R 31.7 68 I3.l

RRT ,SI74 RRF .DR3| RTF ,0483 CRT .7Roe CR6 %8183 CRT -,9612

SGB 2141.2 R23 ,13IS R13 .6G25 LSA 42,9 MSA 15.3 68A $,1

SGI 2043,3 SG2 641,3 THA t5,ll ELI 40.9 EL2 15.1 ALF 4?.07

LAUNCH DATE JUN 25 19?1 FLIGHT TIN( ISG,O0 ARRIVAL DATE OEC 8 1971

HELIOCENTRIC CONZC

RL 152.07 LAL .00

RP 214.72 LAP -.57

RC 148.77D GL -4,97

PLANETOCENTRIC CONIC

C3 17.145 VHL 4.141

LNCH A2HTH LNCH TIME

50.00 11 2g 48

6D.DO 12 37 47

TO.GO 14 4 13

80.00 15 47 33

gO.Q0 17 26 9

100.00 18 30 25

/ZO.DD 19 3 39

DISTANCE 378.637 EARTH TO MARS

LOL E72.RI VL 31,918 GAL 6.14 AZL 90.65 NCA lIE,R3 SMA 182.63 ECC .19776 INC .8476 Vl 29.297

LOP 31,44 VP 22.572 GAP 5,26 AZP 8g,69 TAL 38.8R TAP 157.49 RCA 146.52 APO 218.75 V2 25.573

GP "lO,S9 ZAL 36.50 ZAP 93,6S ET6 180.27 ZAE 135,93 [TE 191,R7 ZAC 90.95 ETC 274°84 LVI -4,14

DLA -22.80 RAL 312.87 RAD |641.5 VEL 11,712 PTH G.74 VHP 3,D95 DPA -30.93 RAP $11.11 ECC 1.2822

L-I TIME INJ LAT INJ LONG INJ RT A£C INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2832.00 -13.9T 72.19 IR8,59 135.96 12 13 41 1632.8 4.38 56.31

2452.01 -S,97 RO.61 173.30 129.48 13 IR 36 1452.0 T.12 42,88

21gT.91 -3.98 43.74 ITT,O4 123.95 14 40 31 1197.9 9.93 24.14

1474.5/ ,18 21.78 179.62 119.86 18 18 48 674.5 12.31 t,OO

1556.47 1.95 359.37 160.61 118.22 17 52 G 556.5 13.33 338.12

1348.98 .18 343.14 179.62 119.86 18 52 54 349.0 12.31 $22.38

1244.73 -3.98 332.66 177.04 123,95 19 24 24 244.7 9.93 313.06

DIFFERENT IAL CORRECTIONS

TDE -.3497 TRA -.8391 TC3-1.g179 RAU .4633

RDE -.4521 RRA .0558 RE3 -.6376 FAU .24849

FOE -.5788 FRA-I.0260 FC-12.5474 BSP 3092

BOG .5716 BRA .8409 BC3 2.0211 FSP 1537

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2084.0 SGR 822.9 6G3 910.2 ST 30.8 SR 31.3 68 13.0

RRT .6041 RRF .6756 RTF ,8577 CRT .7623 CR$ %8090 CST -.9603

SGB 2240.6 R23 .1307 RE3 ,8705 LEA 43.0 MSA 15.4 SEA 3.1

8G1 2148.4 SG2 R36,1 THA 14.74 ELI 41.2 EL2 15.1 ALF 45.63

LAUNCH DATE JUN 25 1971 FLIGHT TIME IRR.OO ARRIVAL DATE DEC lO 1971

HELIOCENTRIC CONIC

RL 152.0T LAL .O0 LOL 672.8| VL

RP 215.04 LAP -.53 LOP 32.62 VP

NC 151.211 GL -4.?4 GP -10,75 2AL

PLANETOCENTRIC CONIC

C3 18,946 VHL 4.115

LNCH AZMTH LNCH TIN[

50.00 11 29 37

80.00 12 37 2

70.00 14 2 40

80.00 t5 44 58

gO.DO 17 22 56

100.00 18 27 50

/10.00 19 2 S

DIFF[RENTIAL CORRECTIONS

TD[ -.3570 TRA -,1541 TCS-2.OlIO IAU .SlI4

ROE ",4441 RRA .OSSO SC3 -.RED4 FSU ,|469|

FOE -.5483 FEA-I.0OOl rE-It,Till 95P 3696

ROE .5598 6RA ,SSS? BEG 2.1690 FSP 13$|

DISTANCE 382.882 EARTH TO N4R8

31,923 GAL 6.07 AZL 90.81 NCA 1|9.60 SNA 182. T2 (CC .19750 INC .8134 VI 29.29T

22,53R GAP 5,12 AZP 89.70 TAL 38.4R TAP 138,2R RCA 146.63 APO 218.81 V2 25.538

38.8R ZAP 92.08 ETS 179.92 ZAE 134.08 ETE 191.34 ZAC 90.84 ETC 274.69 LVI "3.78

DLA -22.4A RAL 313,21 lAD R841,4 VEL 11.704 PTH 6.74 VHP 3.080 DPA -31.25 RAP 310.45 ECC 1.2769

L-I TIN( INJ LAT INJ LONG INJ RT ARC INJ AZMTH INJ TIHE PO CST TIN INJ 2 LAT ]NJ 2 LONG

2637.25 -14.19 72.39 196.76 135.91 12 13 35 1637.3 4.14 58,49

2457.98 -9.25 so,go 173.43 129.41 13 18 O 1450.9 S,SS 42.95

2205.24 -4.30 44,18 177.12 123,91 14 36 28 1206.2 9.63 24,59

1886.07 -.22 22.41 179.66 119.$6 IS IR 24 886.1 11.95 1,88

1570.OS 1.51 .13 180.62 118.24 IT 49 S 570.1 12.93 335,83

IS40.55 -.22 343.70 179.86 119.86 18 50 30 360.5 11.95 323,03

1253.05 -4.30 333.09 117.12 123.91 19 22 59 253.1 9,$3 313,Sl

HIO-COURSE EXECUTION ACCURACY ON|IT OETERNINATION ACCURACY

SGT 2190.4 SGR 1|7.5 Ii3 919.9 IT 31.S SR 30.9 88 It.S

RRT .ills RRF *llTT RTF ._,91 CRT .Y852 (iS -.?llO CSl -.lSl?

IGI {3Sl.I R23 .1301R|3 .gTFI LgA 43.1HSA 15.5 8RA 3.1

IGI 2254.9 SG2 I$o.e TNA 14.32 ELl 41.3 EL2 IS.2 ALF 44.24

ARRIVAL D4TE DEC 18 1971

DISTANCE 387.0i3 EARTH TO MARS

31,62R GAL 6.01AZL 90.58 HCA 120.97 8HA 192.81 [CC ,19?29 INC .5785 VI 29,697

22,§03 GAP 4,93 AZP 89.70 TAL 3R.04 TAP 159,02 RCA 148,75 APO 218,88 V2 ES.4g8

37.24 2AP g0.33 ITS 179.57 ZA[ 132.25 ETE 160,R3 ZAC 90.?4 ETC 274.54 LVI -S.43

LAUNCN DATE JUN 23 IR?| FLIGHT TIN[ 179.DO

HELIOCENTRIC CONIC

RL 152.0Y LAL .00 LOL 272.SI VL

RP 213.37 LAP -,30 LOP 33.?R VP

RC 153.869 GL -4.49 GP -!0.91 2AL

PLANETOCENTRIC CONIC

C3 16.749 VHL 4.093

LNCH A2MTN LNCH TIRE

50.DO 11 29 25

GD.OD 12 38 IS

70.D0 14 I S

8D.00 15 42 22

80.DO 17 19 43

IDD.OD 18 29 14

110.0D 19 0 32

DIFFERENT IAL EORRECTi0NS

TDE -.363T TRA -,8704 TC3-2,2174 |AU .|39G

ROE ".4363 RRA .D551 RC3 -,1841 FAU ,ES|ER

FOE -.5202 FRA -.g?i3 FC-12.9876 BGP 35D1

806 *5680 BRA .8721 BC3 2.3206 FSP 1555

DLA -22.12 RAL 313.5R tAD $641.4 VEL 11.696 PTH 6,73 VNP 3.068 DPA -31,56 RAP 309.82 [CC t.2757

L-I TIME INJ LAT INJ LONG |NJ RT A6C INJ AZMTH INJ TIHE PO CST TIM [NJ 2 LAT INJ 2 LONG

2641,99 -14.42 72,80 165.95 133.85 12 13 28 1642.0 3.90 $8.69

2464.2R -9,30 RI.21 ITS.ST 129,35 13 17 20 1484.3 8.59 43.28

2214.9D "4*63 44,63 177.21 123.8S 14 31 D 1214,8 9.30 25.06

1897.9R -.62 23.06 17g. Tl 119.85 16 14 0 898.0 11.57 2.34

1583oD4 |.DR ,SD ]|D.84 |IS.2R ]7 46 7 583.9 12,53 338.?4

1372,43 -,62 344.43 179.7! 119.85 18 48 8 372.4 11.57 323.71

1261,?2 "4,R3 333.$5 177.21 123.68 19 21 34 261.7 9,30 313.97

HID-COURGE EXECUTION ACCURACY ORGIT D[TERNINATION ACCURACY

RGT 2298.6 6r, R 033.D 363 929.§ 6T 32,3 SR 30.G $S 12.1

RRT ,6354 RRF .7DOI RTF .8739 CRT .T637 ERR -.?884 CST -.9969

SGB 2444.9 R23 .129T R13 .8844 L6A 43.3 NSA 15.5 8SA 3.2

6GI 2363.S 8G2 625.6 THA 13.g6 ELI 41.8 EL2 15.3 ALF 42.92

r

I
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_JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN || i|;I

HELIOCENTRIC CONIC

SL ISR,DT LAL ,DO

RP 215.?1 LAP -.4S

RC I$S.143 GL -4,24

PLANETOCEHTRIC CONIC

C3 16,SST VNL 4.068

LNCM AZNTN LNCN TINS

SO,OD 11 29 15

SO,DO 12 35 R9

TO.DO 13 99 30

80,00 1S 39 45

30.00 IT 16 30

lO0,OO 18 22 37

liD,DO 18 S8 SS

FLI6MT TIME ITE,O0 ARRIVAL DATE DEC 14 1671

LOL ITS,St VL 31.93S 6AL

LOP 34.R5 VP R2.418 GAP

6P -It,D? ZAL 37.64 ZAP

DISTANCE 3i|,2TI EARTH TO NAIl

5.94 AZL 90.54 HCA 122,14 3NA I62.RE ECC .16711 INC ,S4E? VI El.tiT

4.79 AZP 89.71 TAL 37,62 TAP |Sl.7R RCA 148,87 APO 218,93 VR RS.4ll

68,61 ST8 179,21 ZA[ 130,44 [TE 190,34 SAC 90,63 [TC 274.41 LVI -3,09

DLA -_1,76 RAL 313.92 RAD 6_11,3 VEL 11.687 PTH 6.?E VHP 3.DID DPA -31.86 RAP 309,E1 ECC I,ETt|

L-I TIME INJ LAT INJ LONG INJ RT ARC ]NJ AZNTH INJ TINS PO CST TIM INJ Z LAT INJ 2 LONG

264?.02 -14.66 72.62 169,15 135,76 12 I3 22 1647.0 3.65 56,90

24?0,8? "9,78 61,53 113,73 129,29 13 16 40 1470.9 S.3O 43.31

2223,R2 -4.R? 45,10 117,33 123.83 t4 36 34 1223.9 8,9? 25.54

1910,16 -I.D3 23.73 179.77 119.84 16 II 33 910.2 II,IB 3.04

1596.07 .61 1.69 180,66 118,2T IT 43 6 598,1 12.11 340.$7

1384.63 -1,03 343,10 179.77 119.64 18 43 41 384,6 11.18 324.41

1270.74 -4.97 334,02 177.33 123.83 19 20 7 270,7 6,97 314.46

DIFFERENT IAL CORRECTIONS

TOE -*3694 TRA -.8853 TC3"2.3725 8AU .3481

ROE "*4286 RRA .0552 RC3 ",7091 FAU ,25260

FOE -.5016 FRA -,9640 FC-13.2188 68P 3703

DOE .3661 DRA ,88?0 BC3 2,4?63 FSP 154|

MID-COURSE EXECUTION ACCURACY ORBIT OETERHINATION ACCURACY

8GT 2406.3 8GR 839,8 8G3 940,0 ST 33,0 6R 30.2 88 II.S

RRT .6511 RRF .7133 RTF .88|6 CRT ,7639 CRS -,7812 CST -,9834

860 2550,5 R23 .1294 RI3 ,8912 LSA 43.5 NSA 15.5 88A 3,2

SGI 2473,9 362 620,3 THA 13,67 ELi 42.1 EL2 15.3 ALF 41,71

LAUNCH DATE JUN 25 1971 FLIGHT TIME 174,00 ARRIVAL DATE DEC 11 ISTI

HELIOCENTRIC CONIC DISTANCE 395,488 EARTH TO MAR8

RL 152.07 LAL ,DO LOL 272,81 VL 31,943 GAL 5,87 AZL 90,51 HCA 123,3D SNA 183,04 ECC ,19696 INC ,5062 Vi 29,297

RP 216.04 LAP ".42 LOP 36,12 VP 22.439 GAP 4.62 AZP 89.72 TAL 37,16 TAP 160o46 RCA 146.99 APO 219.09 V2 25.424

RC 188.631 GL -3,96 GP -11.23 ZAL 30.03 ZAP 86.93 ST3 178.85 ZAE 128.66 (TE 189,08 ZAC 90.51 ETC 274.28 LVI -2.16

PLANETOCENTRIC CONIC

C3 16.366 VHL 4,046 DLA -21,39 HAL 314,30 RAD 6641.2 VEL 11.679 PTH 6.71 VHP 3,05| DPA -32,15 RAP 300.64 ECC 1.2S63

LNCH AZHTH LNCH TIN( L-i TIME INJ LAT INJ LONG INJ RT ARC |HI AZNTH INJ TINE PO CST TIN INJ 2 LAT |NJ 2 LONG

50.00 11 29 4 2652.34 -14.92 73.06 169.37 135,72 12 13 IT 1652.3 3.38 57,13

60.00 12 34 42 2477,81 -ID.08 61.88 173.90 129.23 13 16 D 147?.S 6.00 43.91

TO.DO 13 ST 53 2233.30 -5.33 45.60 177.45 123,79 14 35 6 1233.3 6,62 26.04

SO.DO 15 37 7 1922.72 "1.46 24.42 179.65 119.63 16 9 S 922.7 tO.TO 3.T6

90.00 17 13 17 1612,50 ,14 2.50 18D,74 118.28 17 40 10 612.5 !1.68 341.41

100.00 IS 19 59 1397,19 -1.46 345.79 179.85 119.83 16 43 16 397,2 10,79 325.13

110.00 IS 57 19 1280.11 -5.33 334.52 177,45 123.79 19 16 39 280.1 8.62 314.96

DIFFERENTIAL CORRECTIONS

TDE -.3780 TRA -.gDO8 TC3-2.5333 BAU .5766

HOE -.4176 RRA ,ORS2 RC3 -.7261 FAU ,25104

FOE -.4192 FRA -,8856 FC-13.2?94 BSP 3915

ODE .5613 BRA .S027 BC3 2,6353 FSP ISR4

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 2522.0 SGR 838.3 SG3 937.0 ST 33.7 SR 29.6 63 10.4

RRT .6607 RRF .7198 RTF .8842 CRT .7617 CRS ".7423 CST -.9442

SOB 2657,7 R23 .1315 R15 ,8926 L$A 43.2 MSA 15.5 $SA 3.3

SGI 2585.9 $62 613.7 THA 13,14 ELI 42.2 EL2 15.3 ALF 40.19

LAUNCH DATE JUN 25 1971 FLIGHT TIH[ 176,00 ARRIVAL DATE DEC IS IS71

DISTANCE 399,699 EARTH TO MARS

LOt. 272.81 VL 31.951 GAL 5,81 AZL 90,47 HCA 124.43 SNA 103,16 ECC ,19685 INC ,4338 Vt 29,29T

LOP 37,27 VP 22.407 GAP 4.46 AZP 89.73 TAL 36.73 TAP 161.19 RCA 147.11 AFO 2!9.22 V2 2S.3SS

GP -11.39 ZAL 36.48 ZAP 85,28 ITS 178.30 ZAE 126.90 ET£ 166.44 ZAC 90.40 ETC 274,15 LVI "2,44

NELIOCENTRIC CONIC

RL 152.07 LAL .00

RP 216.39 LAP -.39

RC 161.134 GL -3,71

PLAN[TOCENTR[C CONIC

C3 16.180 VNL 4.Q22

LNCH AZNTH LNCH TIN[ L-I TIN[ |NJ LAT

50.00 11 28 52 2357,98 -t5,20

60.00 12 33 53 2485.09 -10,40

70.00 13 5S 13 2243.04 -5,69

80.00 15 34 27 1935,6! -1,09

90,00 17 10 3 /627,22 -,33

100.00 18 17 19 1410,06 "I,SR

110,00 18 55 40 1289.66 "5,69

DIFFER(NT[AL CC_RECTIONS

TD£ -.3789 TRA -.9153 TC3"2.6853 6AU .6031

ROE ".4082 RR4 .0592 RC3 -.7461 _AU .25075

FOE ".3713 FRA -.6426 FC'I3.4t6R BSP 4126

SOS .SSTO ERA .9172 BC3 2.7S72 FSP 1601

DLA -21.OD RAL 314.09 RAID 6841.1 VEL 11.671 PTH 6.71 VHP 3.047 DPA -32.43 RAP 306.10 ECC 1*21S3

|NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CgT TIM INJ 2 LAT INJ 2 LONG

73.32 169.59 135,65 12 13 10 1658.D 3,SO 51.36

62.24 174.09 129,16 13 15 18 1485.1 5.68 44.26

46.11 177.59 123.73 14 33 36 1245.0 8.23 26,56

23,13 179,95 119,60 16 6 43 955,6 10.37 4,49

3.32 180.82 118.28 17 57 10 627.2 11.24 342.2?

346,50 179.95 119.60 t6 40 4g 410.1 10.37 325.86

335.03 177,59 125.73 19 17 9 289.9 8.26 315.48

MID-CGQR5£ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2635,0 $GR 841.7 555 940,5 ST 34.3 6R 29.1 iS 9.1

RflT .6130 RRF ,T)Ol RTF ._88 CRT .75V7 CR$ -.71_8 (8! -.l]4l

366 2765.2 R23 .1328 RI3 ,0967 LGA 43,2 M$A 15.4 88A 3.$

$_1 26R5,8 352 607.9 THA 12.79 ELI 42.3 EL2 15.4 ALF 58,80

LAUNCH DATE JUN 25 1971 FLIGHT TIH[ 176,Q0 ARRIVAL DATE DEC 20 1971

HELIOCENTRIC CONIC DISTANCE 403.905 EARTH TO MARS

RL 152.07 LAL .DO LOL 272,61 VL 31.939 GAL 5,74 AZL 90.43 HCA 125,62 5MA 183,29 ECC .19678 INC .4305 VI 29.297

RP 213.73 LAP -.35 LOP 38,45 VP 22.375 GAP 4.30 AZP 89,73 TAL 36.27 TAP 151,$R RCA 147.23 APO 219,36 V2 25,34?

RC 163.649 GL -3.43 GP -11.53 ZAL 39.92 SAP 63.6? ET$ 178,13 ZAE 125,17 ET[ 18g. Dl ZAC 90.27 ETC 274,04 LVl -2,13

PLANETOCENTNIC CONIC

C3 IS,997 VHL 4.D00 DLA "20.59 RAL 313,08 RAD 6641.0 VEL 11.664 PTH 6.70 VHP 3.044 DPA "32.7Q RAP 307.60 [CC 1.2635

LHCH A2HTH LNCH TIHE L-! TINE INJ LAT ]NJ LONG ]NJ RT ASC INJ AZNTH [NJ TINS PO CST TIM INJ 2 LAT INJ R LONG

50.00 I1 28 40 2663.93 *15,49 73.59 169.63 135.57 12 13 4 1663.9 2.80 57.61

60.00 12 33 2 2492.74 -10,72 62.62 174.29 129.08 13 14 35 1492.7 5.35 44.63

?O,OQ 13 $4 32 2253.17 -6,09 46.65 177,74 123,67 14 32 5 1233,2 ?,66 27.10

SD.00 IS 31 45 1646,68 -2,34 23.86 180.06 119,77 16 4 14 948.S 9,94 S,23

90.00 17 6 49 !642,26 ",82 4.16 150.$0 118.27 17 34 11 642.3 ID.79 343,14

IOD,DD 13 14 37 1423.36 -2,34 34?.23 180.06 119,?? 18 38 21 423.3 9.94 326.61

110.00 18 $3 56 1299,99 -6.08 335.56 177,74 123,67 19 15 38 300.D 7.66 316.02

DIFFERENTIAL CORRECTIONS

TOE ".3819 TRA -.6292

NDE ".3988 RRA .0601

FDE -.3246 FRA ".7991

DOE .5521 BRA *9312

NID-CORJR$[ EXECUTION ACCURACY OR01T OETERMINATION ACCURACY

TC3-2.6605 BAU .6333 SGT 2749.1 $GR 645.2 $63 942.5 ST 34.9 SR 2S.S IS 8,9

RC3 -.7703 FAU .25015 RRT ,6849 RRF ,7403 RTF .6928 CRT .7671 CRS -.6765 CST -*9196

FC-13.5362 BSP 4337 $C.B 2876.1 R23 ,1343 R13 .9002 LSA 43.1 H$A 15.6 IRA 3.4

8C3 2.9624 FSP 1605 $61 2812.4 $62 602.0 THA 12.47 ELI 42.4 EL2 15.4 ALF 37.64
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)+_ .

LAUNCH DATE JUN 25 IRTI

H[LIOCEMTRIC EC_IC

RL 152.0T LAL .GO

RP 217.08 LAP -.31

RC 188,178 GL -3.13

PLAN_TOCEMTRIC CONIC

C3 15.818 VHL 3,977

LNCN AZMTH LNCH TINE

SO.DO 11 28 26

SO.DO 12 32 IO

TO.DO 13 52 48

80.00 15 29 2

90.00 17 3 32

lOO.O0 18 11 34

110.00 18 52 14

LOL |12.81VL

LOP 39.$8 VP

6P -11.12 ZAL

FLIGHT TIME IlO.OO ARRIVAL DAY[ DEC l! t6?l

OISTANC[ 408.111 EARTH TO NARI

31.968 SAL 5.67 AZL 90.39 NCA 186.77 IRA 183.44 [¢C oIOG/3 INC .391t VI 2I.RIT

168.57 RCA 147.35 APO 218o52

188.61 ZAC 90.15 ETC 2?3.93

V2 25.308

LVl -1,82

DLA -_0.18 RAL 315.49 RAD GeAO.8 VEL tl.638 PTR S.8g VHP 3.043 DPA -32.06 RAP 307.13 ECC 1.2803

L-[ TIME ]NJ LAT INJ LONG INJ RT ARE INJ AZMTH INJ TIME PO CST TIR ZNJ 2 LAT iNJ 2 LONG

2670.22 -13.79 73.87 [10.09 135.49 12 12 58 1670.2 2.48 9?.87

2500.75 -11.07 63.01 174.50 126.00 13 13 SO 1500.7 4.99 45.02

2263,70 -6.47 47.20 177.91 123,61 14 30 31 1263.7 7.48 27.68

1962°52 -2.80 26.61 180.18 119.74 16 1 44 962.5 9.50 6.D2

1657.65 -1.31 5.02 181.01 !18.25 !? 31 lO 657.? 10.32 344.03

1436.99 -2.80 347.98 180.18 119.74 18 35 51 437.0 9.50 327.39

1310.52 -6.47 336.12 l??.gl 123.61 19 14 5 310.5 7.48 318.58

62.343 GAP 4.15 AZP 89.77 TAL 35.80 TAP

39.39 ZAP 82.10 ET8 177.17 ZAE 123.47 ETE

DIFFERENT IAL CORRECTIONS

TDE -.3839 TRA -.9426 TC3-3.02R2 BAU .6819

fiDE -.389D RRA .D612 RC3 -.7922 FAU .24913

FOE -.2755 FRA -.7520 FC-13.6364 BSP 4550

BDE .5465 DRA .9446 BC3 3.1501FSP 16D?

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

SGT 2863.6 3GR 848.6 SG3 943.0 ST 35.3 8R 28.1 33 8.1

RRT .6g62 RRF .7502 RTF .8963 CRT .7537 CR8 -.6295 CST -.8989

SG6 2986.7 R23 .1364 R13 .9031 LSA 43.0 NSA 15.6 38A 3.4

SGI 2926.6 $G2 596.0 THA 12.17 ELI 42.4 EL2 15.4 ALF 36.45

LAUNCH DATE JUN 25 1971 FLIGHT TIME 182.00 ARRIVAL DATE DEC 2d 1971

HELIOCENTRIC CONIC DISTANCE 412.315 EARTH TO MARS

RL 152.07 LAL .DO LOL 272.81 VL 31.977 GAL 5.60 AZL 90.35 HCA 127.92 8NA 183.58 ECC .19671 INC .3507 Vl 29.297

RP 217.43 LAP -.28 LOP 40.73 VP 22.312 GAP 4.00 AZP 89.78 TAL 35.32 TAP 163.24 RCA 147.47 APO 219.70 V2 25.269

RC 168.717 GL -2.83 GP -11.86 ZAL 39.86 ZAP 80.57 ET8 177.40 ZAE 121.79 (T[ 188.21ZAC 90.02 ETC 273.83 LVI -1.53

PLANETOCENTRIC CONIC

C3 15.640 VHL 3.g55 DLA -19.74 RAL 315.gD RAD 6640.8 VEL 11.648 PTH 6.69 VHP 3.043 OPA -33.22

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ARC INJ AZNTH INJ TXME PO C$T TIN

50.0D 11 28 11 2676.86 -18.11 74.17 170.35 135.40 12 12 47 1676.9

60.00 12 31 15 2509.14 -11.45 63.43 174.72 129.91 13 13 4 1509.1

70.00 13 51 I 2274.64 -6.89 47.78 178.09 123.54 14 28 56 1274.6

80.00 15 26 15 1976.56 -3.28 27.38 180.32 119.69 15 59 12 976.6

90.00 17 O 14 1673.40 -1.82 5.69 181.13 118.23 17 28 8 673.4

100.00 18 9 7 1451.03 -3.28 348.?5 180.32 119,69 18 33 18 451.0

120.00 18 50 27 1321.46 -6.89 336.70 178.09 123.54 19 12 29 321.5

DIFFERENTIAL CORRECTION8 MID-COURSE EXECUTION AccuRACY

TDE -.3845 TRA -.9557 TC3-3.1989 DAU .6902 8GT 2979.3 SGR 852.1SG3 943.0

ROE -.3791RRA .O622 RE3 -.8147 FAU .24792 RRT .7073 RRF .76D2 RTF .8994

FDE -.2248 FRA -.7066 FC-13.7238 BDP 4762 SGB 3098.7 R23 .1366 RI3 .9058

BOE .540D 8RA .9577 BE3 3.3010 FSP 1605 881 3042.0 $82 589.9 THA 11.89

RAP 306.70 [CC 1.2574

|NJ 2 LAT INJ 2 LONG

2.15 58.15

4.63 45.42

7.07 28.24

9.04 8.81

9.85 344.94

9.04 328.18

7.07 317.16

ORBIT DETERMINATION ACCURACY

8T 35.7 8R 27.S 85 7.4

CRT .?494 CR8 -.5660 C8T -.8680

L$A 42.8 NSA 15.6 88A 3.9

ELI 42.4 EL2 15.4 ALF 35.28

LAUNCH DATE JUN 25 1971 FLIGHT TIRE 184.00 ARRIVAL DATE DEC 26 1971

HELIOCENTRIC CONIC DI3TANC£ 416.517 EARTH TO MARS

RL 152.07 LAL .DO LOL 272.81 VL 31.988 GAL 5.55 AZL 9D,31HCA 129.06 SHA 183.74 ECC .19672 INC .3090 Vl 29.297

RP 217.79 LAP -.24 LOP 41.87 VP 22.281 GAP 3.85 AZP 99.80 TAL 34.84 TAP 163.90 RCA 147.59 APO 219.88 V2 25.229

RC 171.288 GL -2.51GP -12.05 ZAL 40.35 ZAP 79.08 ET5 177.05 ZAE 120.15 ETE 187.84 ZAC 89.88 ETC 273.73 LV! -1.24

PLANETOCENTRIC CONIC

C3 15.498 VHL 3.933 DLA -19.29 RAL 318.32 RAD 664D.7 VEL 1[.641PTH 6.88 VHP 5.046 DPA -33.47 RAP 306.30 ECC 1.2545

LNCH AZHTH LNCH TIRE L-I TIN[ INJ LAT |NJ LONG INJ RT ADC INJ AZHTH INJ TIME PO CST TIM IHJ 2 LAT INJ 2 LONG

50.00 11 27 54 2683.86 -18.45 74.49 170.63 135.30 12 12 38 1885.9 1.80 $8.44

60.OO 12 30 17 2517.94 °11.80 63.87 174.86 128.82 13 12 15 1517.9 4.24 43.84

?0.00 13 49 I1 2288.01 -7.31 48.38 178.28 123.45 14 27 17 1288.0 8.65 28.85

80.00 15 23 28 1991.02 -3.76 28.18 180.47 !19.64 15 56 37 ggt.o 8.57 T.62

90.00 18 58 54 1689,53 -2.34 6.00 181.26 118.18 17 25 4 889.5 g.3s 348.07

IO0.OD 18 6 18 1485.49 -3.78 349.54 180.47 !19.64 18 30 44 465.5 8.51 318.98

lID.DO 18 48 37 1332.83 -7,31 337.30 178.28 123.45 19 IO 50 332,8 8.65 311.79

DIFFERENTIAL CCRRECTIOM8

TDE -.3845 TR4 -.R684 TC3-3.3731 6AU ,7187

ROE ".3693 RRA .08_8 RC$ ",8384 FAU .24873

FOE -.1?87 FRA -.9681 FC-13.8110 |8P 4966

BDE ,5330 6RA .9?Ot BE3 3.4?3? FSP 1393

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCU84CY

36T 3099.4 5DR 856.8 363 943.0 ST 38,1 3R 27.0 33 8.8

RRT .?185 RRF ,TTOS RTF ._28 CRT .1448 CRI -.482U ca! -.;|8D

868 3212.7 R23 .1409 R13 .8048 LIA 42.7 MIA 1S.6 884 3.3

$61 3159.2 8G2 $83.g THA 11.65 ELI 42.4 EL2 15.3 ALF 34.17

LAUNCH DATE JUR 25 1971 FLIGRT TIME 108.00 ARRIVAL DATE DEC 28 1811

MELIOCENTRIC CONIC DISTANCE 420.718 EARTH TO MARS

RL 152.07 LAL .DO LOL 212.01 VL

RP 218.15 LAP -.20 LOP 43.02 VP

RC 173.829 GL -2.17 90 -12.22 ZAL

PLANETOCENTRIC CONIC

C3 15.297 VHL 3.911

LMCH AZMTH LNCH TIME

S0.00 11 27 35

SO.DO 12 29 1T

TO.Q0 13 4? 19

80.00 15 20 34

gO.DO 16 53 31

108.80 18 3 26

liD.DO 18 46 44

DIFFERENTIAL CORRECTION3

TOE -.3835 TRA -.g914 TC3-3,551D DAU ,7478

ROE -,3810 RRA ,OG2D RC3 -.8864 FAU .24639

FDE -.1557 FRA -,6467 FC-13.9447 68P 5160

6DE .5267 6RA ,9834 BC3 3,8_52 F3P 1553

3[.996 GAL 5.45 AZL g0.27 HCA 130.20 8NA 183.6D [CC .18676 |NO .2668 Vl 29.28?

22.250 GAP 3.70 AZP 89,83 TAL 34.34 TAP [84.§4 RCA 147.71 APO 220.08 V2 25.188

4D,86 ZAP ??.83 IT8 176,88 ZAE !18.55 [T[ 187,47 ZAC 18.75 [TC 273.85 LVI -.94

DLA -18.82 RAL 316,?S RAD 664Q,? VEL 11.634 PTH 6.67 VHP 3.05D DPA -33,?2 RAP 305.94 (CC 1.2517

L-I TINE [NJ LAT INJ LONG INJ RT ADC ]NJ AZMTH INJ TIRE PO CDT TIN INJ 2 LAT INJ 2 LONG

2691.25 -16.81 7A.83 [7D.92 138.19 12 12 28 1661.2 1.43 $8.75

2527.15 -12.18 84.33 175.21 [28.72 13 11 24 1527.t 3.84 48.29

229?.82 -?.?8 49,01 |?B,48 123.3? 14 25 35 1297.8 8,20 29,47

2005.91 -4.27 2g. Do 180.63 119.$8 15 $4 0 10D5.9 8.08 8.46

1706,0? -2,8? ?.?2 18[,40 118,15 17 21 57 ?D8.1 9.84 348.82

1480.38 "4,27 350,3? 160.83 119.58 18 28 6 480.4 8.08 329.83

1344.64 -7,78 337.93 178.48 [23,3? lg g g 344.8 6.20 318.39

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 3215,3 SGR 865.0 SG3 946.6 8T 36.4 SR 26.5 88 8.6

RRT .7313 RRF ,7827 RTF .gD69 CRT .7403 CR3 -.4483 C6T ".8038

SG6 332g.6 R23 .1426 R13 .9t26 L3A 42,6 HSA 15.5 38A 3.6

_G! 32?9.0 _G_ S?D.5 THA 11,4g ELI 42,3 EL2 15.3 ALF 33.21
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH DATE JUM 88 1871 FLIOMT TIM( 188.00 ARRIVAL 8ATE O[C 30 IDYl

HELIOCENTRIC CONIC

RL 152.07 LAL .DO LOL |?l.81 VL 38.008 0AL

RP 214.81 LAP "o17 LOP 44,15 VP II.EI9 GAP

RC 178.400 OL -1.82 GP -19,40 ZAL 41.59 ZAP

PLANETOCENTRIC CONIC

C3 15.129 VHL 3.890

LNCH AZNTH LNCM TIME

SO.D0 11 27 14

90.00 12 28 14

?O.OO 13 45 21

8O.OO 15 17 36

90.00 18 50 5

100.00 18 O 30

110.00 18 44 4?

DIFFERENTIAL CCRRECTION8

TOE -.3792 TRA -.9910 TC5"3.7248 8AU .7742

ROE -,3478 RRA ,0661 RC3 -,6818 FAU ,24225

FOE -.0547 FRA -.5513 FC'13,8820 BEP 5405

90E .5135 8RA ,9932 BC3 3.82?? F8P 1594

DISTANCE 494,911 [AITN TO MA|8

5,38 AZL 90,22 HCA 131,54 8NA 184,07 [CC ,18693 IMC ,8|24 Vl 28,29?

3.58 AZP 89.85 TAL 33,84 TAP 165,18 RCA 147.84 APO 920.99 V2 25.140

T8.22 [T$ 176,28 ZA[ llD,D5 ST[ 18?.12 ZAC 89.98 ETC 873.57 LVI -.49

OLA "18.33 RAL 31?.19 RAD 8640,6 VEL 11,897 PTH 8,87 VHP 3,095 9PA -3|,ll

L-I TIN[ INJ LAT INJ LONG INJ RT A8C INJ AZMTH INJ TIME PO CIT TIM

8849,03 -17.19 ?S,19 171.23 |35.08 12 |9 13 1898.0

2588.80 • °12.81 $4.82 |75.4T |29.80 13 10 31 1536.8

2310,12 -8,22 49,8T 178.70 123,2T 14 23 5t 1310.1

2021,27 -4,78 29,85 100.81 119.51 15 51 19 1021,5

1723.01 -3.42 8.67 181.56 110.09 17 18 48 723.1

1499,79 "4,78 351,22 180,81 |19,51 18 25 98 485,7

1356.93 -8.22 338,58 178.70 |23.27 19 ? 24 358.8

MID-COURSE EXECUTION ACCURACY

8GT 3327.3 3GR 861.9 3G3 934.7

RRT .7375 RRF .7884 RTF .9099

888 3437.1 R23 .1480 RI3 ,9113

801 3389.3 882 571,4 THA 11.14

RAP 304,83 ECC 1.2490

|NJ 2 LAT INJ 2 LONG

1,04 59,08

3.41 48.75

5,?4 50,12

7.58 9.32

8.32 347.79

7,58 330,69

3,74 319,04

CABIT DETERNINATION ACCUIIACY

&T 38.4 8R 25.8 88 5.8

CRT ,7295 CR8 -.1094 C8T -.6245

LEA 42.0 N8A 15.8 89A 3.7

ELI 41.9 EL2 15.3 ALF 31.93

LAUNCH DATE JUN 25 1971 FLIGHT TIIAE 190.00 ARNIVAL DATE JAN 1 1972

HELIOCENTRIC CONIC

RL 152.07 LAL .00

RP 218.88 LAP -.13

RC 178,981GL -1,46

PLANETOCENTRIC CONIC

C3 14.966 VHL 3.869

LNCH AZMTH LNCH TIRE

SO.OR 11 26 51

60.00 12 27 8

?O.DO 13 43 20

80.00 IS 14 38

90.00 16 46 35

1OO.00 17 57 30

llD.00 18 42 46

DIFFERENT I AL COqRECTION9

TOE -.3735 TRA-l.0013 TC3-3.9038 8AU .8018

ROE -.3364 RRA .0975 RC5 -.9047 FAU .23988

FOE .0023 FRA -.4978 FC-13,8757 88P 5621

DOE .5025 BRA 1.0036 DC3 4.0073 FSP 1588

LOI.. 272,81VL 32,017 GAL

LOP 45.29 VP 22,189 DAP 3,42 AZP 89,88 TAL 33,33 TAP 195,80 RCA 147,96

GP -12,58 ZAL 41,93 ZAP 74,85 ETS 175,89 ZAE 115,39 ETE 188,_q; ZAC 89.42

OLA -1?.82 RAL 317.63 RAO 6640.5 VEL 11.620 PTH 6.89 YHP 3.092 DPA -34.20

L-I TIN[ INJ LAT INJ LONG INJ AT ASC INJ AZMTH INJ TIN( PO CET TIM

2707,22 -17,58 73,57 171.34 134,95 12 11 98 1707.2

2546,92 -13,03 65,33 175,74 128,48 13 9 38 1846,9

2322,90 -8.69 50.35 178.93 123.16 14 22 3 1322,9

2037,12 -5.31 30,72 181.00 119.42 15 48 35 1037.1

1740,50 -3,97 9,65 181,74 118,02 IT 16 38 ?40,5

1511.59 -5,31 352,09 181,00 119,42 18 22 42 511,6

1369,71 -8,$9 339,2? 178.93 123.18 19 3 36 349,7

TO MAR8

• 1788 Vl 29,29?

APO 220,52 V2 25.109

ETC 273,31 LVi -.42

DISTANCE 429,105 EARTH

5.31 AZL 90.18 HCA 132,47 9MA 184,24 ECC ,19692 INC

MID-COURSE EXECUTION ACCURACY

8GT 3443.2 SGR 865.6 $83 930.0

RRT .?469 RRF .7977 RTF .9075

8GB 3550.3 R23 ,1520 RI3 ,9126

801 3505.0 $82 565.4 THA 10.92

RAP 303.35 ECC 1,2403

INJ 2 LAT INJ 2 LONG

• 63 59.42

2.9? 47.23

5.25 30.79

7.06 10.21

7.77 348.78

?,OG 331.57

5.25 319.71

ONiIT DETERMINATION ACCURACY

IT 34.5 SR 25.0 88 5.S

CRT .?205 CRS .0113 C87 -.4690

LSA 41,6 NEA 15.8 88A 3.?

ELI 41.5 EL2 13.2 ALF 30.86

LAUNCH DATE JUN 25 1971 FLIGHT TIM( 192o90 ARRIVAL DATE JAN 3 1978

MELIOCENTRIC CONIC

RL 152.07 LAL .OD LOL 272.81 VL 32,028 GAL

RP 219,25 LAP -,09 LOP 46,41 VP 22,159 GAP

8C 181.572 GL -I.08 GP -12,77 ZAL 42.48 ZAP

PLANETOCENTRIC CONIC

C3 |4.807 VHL 3,848

LNCH AZMTN LNCH TIME

50.00 11 29 25

80.00 12 25 57

70.00 13 41 14

80.00 15 11 34

90.00 t9 43 I

100.00 17 54 28

110.00 18 40 41

DIFFERENT i AL CCRRECTIONS

TOE -.3663 TRA-I.OIII TC3-4.0853 |AU ,8293

NO[ -.3248 RRA .0891 tiC3 -,9277 FAU .23723

FOE ,0957 FRA -,4420 FC-13,8701 DEP 5839

80[ ,4596 ERA 1,0135 8C3 4,1894 F8P 1579

DI8TANCE 433,293 EARTH TO MARS

5,23 AZL 90,13 HCA 133,60 8NA 184,41 [CC ,18703 INC .1295 Vl 29,297

3,28 AZP 89,91 TAL 32,81 TAP 186,41 RCA 148,08 APO 220,75 V2 28.069

73.51 ET8 175.3! ZA[ 113.87 ETE |88.44 ZAC 89.25 ETC 2?3.45 LVI -.19

DLA -17.29 RAL 318.08 RAD 8640,4 VEL 11.613 PTM 6,65 VHP 3.071 OPA -34,44

L-i TIN[ INJ LAT INJ LON0 ZNJ RT ASC INJ AZMTH INJ TIME PO CST TIM

2715,86 -18,00 75,97 171.87 134,82 12 11 40 1713,9

2557.51 -13.48 85.86 176.03 128.55 13 8 35 1557.S

2336,19 -9,19 51,06 179,16 123.04 14 20 10 1336,2

2053,49 -5,88 31,63 181,2! 119.33 15 45 47 1033,$

1758.45 -4.55 10.65 181.92 117.94 17 12 20 7S8.4

1527,98 -5,86 353.00 181,21 119,35 10 Ig 54 528.0

1383.01 -g. I9 559,98 |79.18 123,04 19 3 44 383.0

RID-COURSE EXECUTION ACCURACY

3GT 3559,3 SGR 669,1 593 924,2

RRT ,7560 RSF ,806? RTF ._JOS

S&8 3663.9 R23 ,1563 RI3 .9136

381 3621,0 862 559,2 THA 10,72

RAP 303.12 (CC 1,2437

IHJ 2 LAT INJ 2 LONG

• 19 59.78

2.50 4?.74

4.75 31.49

6.51 !1.12

?.21 349,80

6.51 332.45

4.75 320,41

ORBIT DETERMINATION ACCURACY

8T 36.4 SR 24.3 |S $.2

CRT ,/OIl CSl .S4SS CIY ",ESO9

LEA 41.0 NSA I|.6 IDA 3.8

ELI 41,0 EL2 13.2 ALF 29,77

LAUNCH DATE JUN 25 19?1 FLIGHT T|NE 194.00 ARRIVAL DATE JAN 5 1878

HELIOCENTRIC COi|C

RL 152.07 LAL .00 LQL 2T2.81 VL

RP 219.92 LAP ".09 LOP 47.54 VP

RC 194.172 6L -.88 6P -12.98 ZAL

PLANETOC[NTRI¢ CONIC

C3 14.852 VHL 3.828

LNCH AZNTH LNCH TIME

50.00 11 25 55

60.00 12 24 43

?O,O0 13 39 4

80.00 IS 6 24

90,00 16 39 23

IO0.O0 17 51 16

110.00 18 36 30

DIFFERENTIAL C(_RRECTION8

TOE -.3582 TRA-I,0209 TC3-4,2700 8AU .8370

808 -.3139 RRA .0?02 RC3 -.gS26 FAU .23473

FDE .1225 FRA -.3g32 FC-13.8697 84P 6044

ROE .4761 BRA 1.0233 BC3 4.3749 FDP ]$62

OI$TANC[ 43?,482 EARTH TO MAR9

32,039 GAL 5,16 kZL 90,09 HCA 134,Y3 8MA |t4,10 [CC ,18717 |MC .0607 V! 29,297

22,128 GAP 3.14 AZP 89,94 TAL 32,28 TAP 167,01 RCA 140,20 APO 220,89 V2 25,028

43,05 ZAP ?2,22 ET$ 173,12 ZA[ 112,36 ET[ 168,19 ZAC 69,07 ETC 273,36 LVI ,08

OLA -16,74 RAL 318,53 RAO 6640,4 V(L 11,600 PTH 6,85 YHP 3,080 .'IPA -34,88 RAP 304,92 [CC 1,2421

L-I TIN[ INJ LAT INJ LONG INJ RT A$C INJ AZNTN INJ TIN[ P_ CET TIN IMJ Z LAT INJ 2 LONG

2?24.95 -18.43 ?6,40 172.21 134.86 12 11 20 I711,0 ",27 10,14

2568,81 -13.98 86,43 178,33 128.20 13 7 31 ISJ8,8 2.01 48,2?

2350,04 -g,?o 31,81 179,43 122,91 14 16 14 1350,0 4,28 32,22

2070,40 -8,42 32,57 181,42 119,22 15 42 5| 1070,4 _,98 12,06

1776,92 "5,14 11.69 182,13 |17,85 17 8 0 ??6,8 8,63 350,88

1544.8T -8.42 353.94 181.42 119.72 18 IT 1 J44.6 5.55 333.42

1396,85 -g.70 340.72 17g.43 122,91 19 | 4? 388,8 4,22 321.14

NID-COURSE EXECUTION ACCURACY OR|IT OETERN1NATION ACCURACY

5GT 3676,9 $GR 874,2 SG3 g|g.l 8T 38,3 _ 23.6 88 S.S

RRT ,7655 RRF ,8162 RTF ,8100 CRT ,896? CR8 ,4396 CST -,0710

SGB 3779,4 R23 .1608 R13 .9148 LSA 40.5 liSA 15.6 SEA 3.9

SGI 3738.? $G2 553.2 THA 10.55 ELI 40.5 EL2 15.1 ALF 28.70
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LAUNCH DAT[ JUN 25 19TI

HELIOCENTRIC C(_lC

RL 188.0T LAL .DO

RP R19.99 LAP -,09

RC 185.781 GL -.26

PLANETOCENTRIC CONIC

C3 14.500 VHL 3.808

LNCH A2HTH LNCN TIME

50.00 11 25 22

60.00 12 23 23

TO.DO 13 58 47

80.00 15 5 9

90.00 16 35 39

100.00 1T 48 1

110.00 18 36 14

FLIGHT TIM( 196.00 ARRIVAL DATE JAN T IITt

DISTANCE 441.6GG EARTH TO NAIl

LOL 978.81 VL $l,OSO GAL S.O8 AZL 90.05 HCA 155.|9 GNA 184,_J EC¢ .|6134 IRE .OIl? VI 26.21Y

LO_ 4D.6R VP 92.099 GAP 3.00 AZP 89.t$ TAL 31,74 TAP 157.ll RCA 148.]9 kPO 121,25 VE 14,61?

GP -13.16 ZAL 43.63 ZAP 70,97 ET$ 1?4,?1 ZAE 110.62 ETE 1G$,81 ZAC 88.1D [TC 273.35 LVI ,36

OLA -16.16 RAL 318.98 RAO G640,3 VEL 11.600 PTN 6,64 VHP 3,091 OPA -34.91 lAP 504. Y8 ECC 1.2]ll

L-I TIME INJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT IHJ 8 LONG

2734.54 -18.89 76,85 172,56 134.52 12 10 56 1734.5 -.75 IO,51

2580.24 -14,44 17.09 |?6,64 198.04 13 6 23 1580,2 1.50 48,83

2314.45 -10.23 52.56 IT9.70 122.TG 14 16 12 1364,5 3.68 32.97

9087.89 -?.DO 33,54 181.66 Rig.tO 15 59 57 108?,9 5.5? 13.03

1795.94 -5,T4 |9.76 182.54 117.74 17 5 35 ?95.9 6.03 351.92

1552.36 -7,GO 354.91 181.66 !18o10 |8 14 5 562,4 5.37 334.39

1411.27 -10.23 341.50 179.70 122.T6 18 59 45 411.3 3.68 321.89

DIFFERENTIAL CORRECTIONI

TDE -.3480 TRA-I.0298 TC3"4,4542 BAU .8840

RDE -,3017 RRA .0716 RC5 -.9767 FAU ,25174

FDE .1854 FRA -.3398 FC-15.6356 BSP 6261

BDE .4601 BRA 1.0323 DC5 4.5601 FSP 1552

LAUNCH DATE JUN 25 1971

HELIOCENTRIC CONIC

RL 152.07 LAL ,DO LOL 272.81 VL

RP 220,36 LAP .O| LOP 49.78 VP

RC 189.39g GL .18 GP -13.37 ZAL

PLANETOCENTRIC CONIC

C3 14.353 VHL 3.789

LNCH AZMTH LNCH TIME

50.00 I1 24 45

60.00 12 21 59

70.00 13 34 25

80.00 15 1 46

90.00 16 31 49

100.00 17 44 40

110.00 18 33 52

DIFFERENT IAL CORRECTIONS

TOE -.3354 TRA-I.03?7 TC3-4.6402 BAU .9109

ROE -.2894 RRA .0732 RC3-1.0014 FAD .22859

FOE .2511 FRA -.2837 FC-13.7876 BSP 6479

BDE .4430 BRA 1.0403 Be3 4.7470 FIP 1541

LAUNCH DATE JUN 25 1971

HELIOCENTRIC CONIC

RL 152.07 LAL

RP 220.74 LAP

HID-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

8GT 3792.7 SGR 678.6 883 911.9 8T 36.0 8R 22.8 86 6.0

RRT .7743 RRF ,8251 RTF .glO6 CRT ,6814 CRS ,6081 CRT .1121

6GB 3893,1 R23 ,1658 RI5 ,9154 LSA 39.9 NSA 15.7 6SA 3.1

68| 5654,5 582 547,1 THA 10.38 ELI 36.9 £L2 15,1 ALF 27.60

FLIGHT TIM£ 198.00 ARRIVAL DATE JAN 9 1972

DISTANCE 445.847 EARTH TO MARS

52.062 GAL 5.01AZL 89,98 HCA 136.97 6MA 184.97 [CC .19752 INC .Dido vI 29,297

22.069 GAP 2.67 AZP 90.02 TAL 51.22 TAP 166.19 RCA 146.44 APO 221.51 V2 24.846

44.24 ZAP 69.75 ITS 174,50 ZAE 109.48 (TE 165.50 ZAC 88,68 ETC 273,31LVI .59

OLA -15.56 RAL 319.44 RAD 6640.2 VEL 11.594 PTH 6.64 VHP 3.102 DPA -35.15 RAP 304,64 ECC 1.2362

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

2744.64 -19.37 77,32 172.93 134.35 12 10 30 1744.6 -!,25 60,98

2592.44 -14.95 6?.65 176.96 127.87 15 5 11 1592.4 .97 49.41

2379.47 -10,78 53,40 179.98 122.60 14 14 3 1379.5 3.10 33,76

2106.00 -7.60 34,56 181.90 118,96 15 36 54 1106,0 4.76 14.03

1815.59 -6,56 13.87 182,57 117.61 IT 2 5 815,6 5.41 353.03

1580.47 -7.60 355.92 181,90 118,96 18 !1 0 580.5 4,76 335.40

1426.29 -IO.?8 342.31 179.96 122.60 16 57 38 426.3 3,10 322.68

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINArION ACCURACY

8GT 3908.! SGR 883.5 SG3 904.0 ST 35.6 SR 22,0 II I.I

RRT .7628 RRF .8340 RTF .9115 CRT .6629 CRS .72g8 CST .2595

6GB 4006,7 R23 .iT14 R13 .9156 LSA 39.2 USA 15.8 ISA 4,0

8G! 3970.0 882 541,2 THA 10,23 EL! 3g.I EL2 15.0 ALF 26.45

FLIGHT TIME 200,00 ARRIVAL DATE JAN !1 1972

DISTANCE 450.025 EARTH TO HAR6

.OO LOL 272.81VL 32.073 GAL 4,93 AZL 89,92 HCA 138.08 8NA 165.17 ECC .19773 INC .0T34 Vt 29.297

• 05 LOP 50.88 VP 22.039 GAP 2.74 AZP 90.06 TAL 50.69 TAP |68,T7 RCA 148,56 APO 221.78 V2 24.904

RC 192.025 GL .64 GP -13.59 ZAL 44,85 ZAP 68,58 IT6 173.86 ZAE 108.08 ETE 185,19 ZAC 88,47 ETC 273.28 LV! .84

PLANETOCENTtIC CONIC

C3 14.210 VHL 3.770 OLA -14.93 RAL 319.90 lAD 6640.1 VEL 11.587 PTH 6.63 VHP 3.115 DPA -35,39 RAP 304.57 ECC 1,2339

LNCH AZNTH LNCH TIME L-I TIME INJ LAT |NJ LONG INJ RT ASC INJ AZNTH INJ T1NE PO CST TIM INJ 2 LAT INJ 2 LONG

50.00 11 24 3 2755.29 -19.88 77,83 173.51 134.16 12 9 59 1755.3 -1.79 51.43

IO.O0 12 20 29 2606.23 -15.48 18.31 177,30 127.69 13 3 54 lIOS.2 .40 50.02

70.00 13 3I 57 2395.14 -11.56 54.25 180,26 122,43 14 It 52 1395,1 2.51 34,58

80.00 14 58 20 2124.76 -6,22 35.6| 162,16 118.81 15 33 44 1124.6 4,13 15.06

90.00 16 27 52 1835.86 -7.00 15.02 182,82 117.47 16 56 26 835.9 4.76 354.1T

tOO.DO IT 41 12 1599.23 -8.22 356,97 tO2,16 !18,81 18 7 51 599,2 4.13 336,43

110.00 18 31 23 1441.91 -11.38 343.16 180,28 122.43 10 S5 25

DIFFERENTIAL CORRECTIONS NED-COURSE EXECUTION ACCURACY

TDE -,321_ TRA-I,04SI TC3-I,I28R |AU ,6378 liT 4024.4 IGI 889.1 3G3 803,6

ROE -.2756 IRA .074R RC3-1,0270 FAU ,|953T RRT ,fit2 RRF ,1420 RTF ,_,17

FDE .3160 FRA -,2313 FC-13,T958 ElF 668R 3GB 41_1,4 R23 .1773 R13 ,giGS

iO( .4241 6RA 1,0485 6C3 4,9363 FlP 1599 881 4086.5 RG2 535.4 THA I0,09

LAUNCH DATE JUN 25 1911 FLIGHT TIME 909,00

HELIOCENTRIC CONIC OIITANCE 454.197

442.0 2.51 323.50

ORB! 7 DETERMINATION ACCURACY

IT 35.1 GR 21.2 65 ?.S

CRT .641$ CRI .tUYU CIY .Ills

LIA 30.4 USA 15,9 RIA 4.0

ELI 38,2 EL2 14,8 ALF 2S,22

ARRIVAL DATE JAN 13 167|

EARTH TO MARS

RL 192,07 LAL .GO LOL |72,|1 VL

RP R21.11 LAP .06 LOP 52,00 VP

RC llA,IRt GL 1.It GP -13,DR ZAL

PLANETOCENTRIC CONIC

C3 14,072 VHL 5,TSI DLA -14,|6 RAL 320,5T RAO 6G40,1 VEL II,

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT

50.00 11 23 IT 2T81,51 -20.41

60.00 12 18 53 2618,16 -16,04

70,00 13 29 21 2411,49 -11,95

80,00 14 54 44 2144.23 -8,15

go.o0 11 23 49 1858.67 "T,66

tO0.00 17 37 3t 1116,70 "1.85

110.00 18 28 47 1458.31 -11,95

DIFFERENTIAL CORRECTION6

TD[ -,3041 TRA-1,052T TC5-5.0166 |AU ,9645

ROE -,2645 RRA .0761 RC3-1,0SST FAU ,92210

FOE ,3798 FRA -.1786 FC-13,6634 B6P 6g02

BDE .4034 BRA 1,0554 BC5 5,1284 F6P 1509

32,085 GAL 4.|S AZL 89.R? MCA 139,19 8HA IRS,3? [CC ,19795 INC .1314 Vl 28,26T

|t,010 GAP E,80 AZP 90,10 TAL 30,14 TAP 199.33 RCA 148.67 APO 122.06 V2 24.113

45,48 ZAP 67,44 ET9 173,4i ZA[ 108,/I IT[ 184,90 ZAC 88.15 [TC R73,_6 LVl 1.01

582 PTN 6,62 VHP 3,128 DPA -35,13 RAP 304,53 [CC 1,2311

INJ LONG INJ RT A6C INJ AZHTH INJ TIME PO CST TIN INJ 2 LAT |NJ 2 LONG

?8,37 IT3,70 133.96 12 9 93 IT61,5 -2.35 11.90

6g,o0 177.65 12T,48 13 2 31 t618.T -.19 SO,6G

$5,14 180,$9 122,23 14 9 52 1411.5 1,88 38.43

5G.TO 182,44 118.63 15 30 28 1144.2 3.4T 16.14

16,21 183.08 117,31 16 54 43 856.1 4.09 355,35

358,0T 182,44 118,63 16 4 35 618,T 3.4T 337,51

344.06 160,59 122.23 18 55 I 458,3 1.88 324.35

HID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

6GT 4139,7 8DR 895.7 SG3 687,5 8T 34,5 6R 20.3 56 8.9

RRT ,7996 RRF ,8518 RTF ,9121 CtT ,6158 CRI .8555 C6T .4225

$GB 4235.5 R25 .183T R13 .9164 LEA 57.5 MIA 16,111A 4.1

6G1 4202.2 582 530.0 THA g,g8 ELI 3?,2 EL2 14.8 ALF 23.94
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\
LAUNCH DATE JUM 8S 18T1

HELIC_ENTRIC CONIC

NL 152.07 LAL .00

RP 221.50 LAP .18

RC 187.2D8 GL I.R5

PLANETOCENTRIC CONIC

C5 18,939 VHL 3,T34

LNCH AEMTN LNCN TINE

50,DD 11RR 15

6D.OO 11 IT 10

TO.DO 13 88 57

DO.DO 14 S| D

NO,DO 16 18 56

100.00 l? 53 52

110.00 18 26 4

FLIGHT TINE 104,00 A|IIVAL 9ATE JAN II lIP!

DISTANCE 4li,31i EARTH TO MARl

LOL 271.81 VL 51.898 9AL 4.?? AZL 89.81 NCA t40.$0 9NA Ill. IT [CC ,llDlO IK .tO04 Vl 28.287

LOP 53.11 VP EI.981 GAP 2,4T AZF 80,15 TAL 29,59 TAP 189,92 2CA 140,79 APO 222.35 V2 24.881

GP -14.06 ZAL 49.13 lAP 68.35 [TI l?],O2 ZA[ 105,38 ETE 184.60 ZAC OR,D! (TC 873.15 LVI I.$3

DLA -15.90 HAL 320.83 RAD 6640.0 VEL 1|,578 PTH i,I! VHP 3.145 9PA "35.08 RAP 504.55 ECC 1.2284

L-I TIME INJ LAT tNJ LONG INJ RT ARC INJ AZNTN INJ TIN( PO CIT TIN |NJ 2 LAT IMa E LONG

2778°35 -EO.9? ?9.94 174.10 153.74 12 8 43 1770.5 "l,8S 61o59

2658,79 -It,12 19o74 178,02 127,21 1} 1 3 1932,8 ".81 51,34

2428,59 -12.57 RE.O? lO0.il 122.02 14 T i 1429,1 1.23 38.]5

2184,45 "9,51 5T°84 I58.71 119,44 15 27 5 1194o4 8,79 1?.8|

1878090 -8.33 17.45 185.55 117.12 11 50 iS 870.6 3.40 351.57

1858.92 -9.51 359.21 182.72 118.44 18 ! 11 838,9 Z.T8 338.82

1475,30 -12,57 544.90 18Q.91 11E.02 1l SO 59 47J,4 1,83 585ol4

DIFFERENT IAL C_R[¢TIONi

TOE -.2854 TNA-I.0564 TC5-5,205| 8AU ,9800

ROE -.2509 RRA ,0775 RC5-1,0805 FAU .21866

FOE .4481 lIRA -.11il F¢-13,5?43 18P ?11?

89[ .5800 lIRA 1.0815 BC3 5.3164 FDP 1483

NID-COURI[ EXECUTION ACCURACY (:lilt O|[TERM|MAT|ON ACCURACY

8GT 4254,2 8DR 902,4 RG3 IT?DO IT 55,8 8R 19,4 il 10.|

RRT ,8076 RRF ,8603 RTF .9122 ,Ilia CIT *4883

5GB 4348.9 R23 .1904 HI5 .9194 11.4 8IA 4.1

8GI 4317.1 $62 524.5 THA 9.8? 14.? ALF 22°46

LAUNCH DATE JUN 25 1971

CRY ,ll4O CR8

LIA 59.& NBA

ELI 31.1ELE

FLIGHT TIME 206,00 ARRIVAL DATE JAM 17 1972

(AR TM TO NAR8

8NA 185.77 ECC .19846 INC .2518 Vl 29.297

TAP 170.44 RCA 148.81 APO 222.84 V2 24.?80

(T£ 184.31 ZAC 87.76 ETC 273.24 LVI 1.58

HELIOCENTRIC CONIC

RL 152.07 LAL .DO

RP 221.88 LAP .16

NC 199,945 GL 2.17

PLAN[TOCENTRIC CONIC

C3 13.812 VHL 3.716

LNCH AZHTH LNCH TIME

SO.DO 11 21 27

80.00 12 15 20

?O.OO 13 23 45

8O.OO 14 47 ?

90.00 16 15 15

100.00 17 29 5g

llO.OO 18 23 11

DISTANCE 462.552

LOL 272.81VL 32,110 GAL 4.69 AZL 89.75 HCA 141.40

LOP 54.21 VP 21.952 GAP 2.35 AZP 90.20 TAL 29.04

GP -14.51ZAL 46.80 ZAP 65.29 ET$ 172.58 ZAE 104.05

DLA -12.89 RAL 321.29 RAD 6640.0 VEL 11.570 PTH 6.61

L-I TIME INJ LAT INJ L(_G INJ RT A$C INJ AZNTH

2790.84 -21.55 79.55 174.52 133.50

2647.58 o17.23 7Q.52 178.40 127.01

2446.41 "15.21 57.06 181.25 121.78

2185.47 "10.|9 59.03 185.03 118.22

1901.14 "9.05 18,74 183.64 116.91

1659.94 -10.19 ,40 183.03 118,22

1493.23 "15.21 545.98 181.25 121.78

VHP 3.158 DPA -36.13 RAP 504.58 ECC 1.2273

INJ TIME PC) CST TIN INJ 2 LAT INJ 2 LONG

12 ? 58 1790.8 -3.57 62.92

12 59 E? 1647.6 -1.48 52.04

14 4 5l 1446,4 .35 57.26

15 23 52 1183.5 2.08 18.41

18 46 56 901.1 2.6? 357.85

IT 57 36 859,9 2,08 339.77

18 48 5 495,2 .$5 328.17

DIFFERENTIAL CCRRECTION8

TOE -.2641 TRA-I.0859 TC5-5.5953 BAU 1,OI?l

RD[ -.2375 RRA ,0?89 RC3-1.1086 FAU .21500

FDE .5135 FRA -.0765 FC-I5.4765 68P 7527

BDE .3551 BRA 1.0680 8C5 5.5081 FSP 1475

HID-COURSE EXECUTION ACCURACY GilT DETERNIMATION ACCURACY

SOT 4569.2 8GR 910.3 $95 888.2 ST 33.0 81 18.4 88 11.8

RRT .8155 RRF ,8689 RTP .9122 CRT .5485 C99 .9082 CIT .4792

8GB 4485,0 R23 .1976 RI3 .9i64 LSA 35.6 M8A 16.7 88A 4.2

561 4432.7 562 51g.3 TNA 9.78 ELI 34.9 EL! 14.6 ALF 20.79

LAUNCH DATE JUN 25 1971 FLIGHT TINE 200.00 ARRIVAL DATE JAN 19 1972

NELIOCENTRIC CONIC

RL 152.07 LAL .DO LOL 272.81 VL

RP 222.27 LAP .19 LOP 55.31 VP

RC 202.595 GL 2.74 GP -14.38 ZAL

PLANETOCENTRIC CONIC

C3 13.690 VHL 3,700

LNCH AZHTH LNCH TIN(

50.OO I1 20 23

80.00 12 13 21

TO.DO |3 20 43

80.00 14 45 4

9D.OO t8 lO 43

IOO.O0 17 25 38

liD.DO 18 20 10

DIFFERENT IAL CCARECTION|

TDE -.2402 TRA-[.O?|8 TC303,5838 8AU |.0433

ROE -.2235 RRA .0804 RC5-1,I318 FAU ,21134

FOE .3834 FRA -.025R F¢-13.3554 BSP 754|

8DE .3281 ERA 1.0748 8C3 5.7008 F8P 1459

DISTANCE 466.895 EARTH TO MARS

32.122 GAL 4.61 AZL 89.68 MCA 142.50 8NA 185.98 [CC .19875 INC .3161 Vl 89.297

21.923 GAP 2.22 AZP 90,25 TAL 28.49 TAP 170.99 RCA 149.02 APO 222.95 V2 24.?38

47.48 ZAP 64.26 ET3 172.1! ZAE 102,78 [TE 184.03 ZAC 87.48 ETC 273.24 LVI 1.83

DLA -12.|4 RAL 321,75 RAD 6839,9 VEL il.565 PTH 8.81 VHP 5,175 DPA -36.39 RAP 504.14 [CC 1.2253

L-I TIME INJ LAT INJ LONG |NJ RT ARC INJ AZNTH INJ TIME PO CDT TIN lNJ 2 LAT INJ 2 LONG

2804.03 -22.17 80.20 174.95 133.24 12 ? T I804.0 -4.24 63.47

2683.18 -17.87 71.54 I70.79 128.74 12 5? 44 1863.2 "2.15 32.79

2465.09 °13.88 55.09 181,80 121.52 14 ! 49 lAGS.! -.IT 38.23

2207.35 -10.89 40,28 183.35 117.97 15 19 51 1207.3 1.34 I9.81

1924.54 -9.75 20.00 183.95 116.88 16 42 48 924.5 1.92 359.14

1881.82 -10.89 1.84 183.35 liT.g? IT 53 37 801.8 1.34 340.91

1511.81 -13.R8 547,01 181.60 121.52 18 45 22 511.8 -.17 327.13

MID-COURSE EXECUTION ACCURACY

$GT 4483.9 5GR 919.1 SG3 858.1

RflT ,12_1RRF .R?T3 flTF ,_,20

5G6 4511.1 123 .2052 N13 .5182

391 4548.1 SG2 514.5 THA 9.70

LAUNCH DATE JUN 23 1971

OaBlT DETERMINATION ACCURACY

8Y 32.1 IR !?.5 88 13.0

CRY .SOUR CR8 ,9808 CAT .4714

LRA 34.6 NIA IY.2 88A 4.2

ELI 33.8 [L2 14.5 ALF IR.84

HELIOCENTRIC CONIC

RL 152.07 LAL .DO

RP 222.83 LAP .23

RC 205.250 GL 5.34

PLANETOCENTRIC CONIC

C5 13.574 VHL 3.684

LNCH AZNTH LNCH TIME

SO.O0 11 19 tl

80.00 12 11 14

?0.00 15 17 32

80°00 14 38 49

80.00 16 8 I

100.00 17 21 4|

ilO.OD 18 16 58

FLIGNT TIRE 210.00 ARRIVAL DATE JAN 21 1878

OISTANCE 4T0.851 EANTN TO NAR8

LOL 272.81 VL 32.135 GAL 4.$3 AZL 89.82 HCA 143.59 $NA 188,19 ECC ,19903 INC ,5132 Vl 28.28?

LOP 58.41 VP 21.894 GAP 2.09 AZP 90.31 TAL 27.93 TAP 17Io$5 RCA 148.13 APO 225.28 V2 24.898

GP -14.87 ZAL 48.18 ZAP 65.28 (T5 171.64 ZAE ID|.5G ET[ I83.T4 ZAC 6?.21 [TC 273.23 LVl 2.98

OLA -11.36 RAL 522.21 RAD 6639.8 VEL II,560 PTH 6.61 VHP 3.i52 OPA -38.86

L-I TIN[ |NJ LAT 1NJ LONG ]NJ RT ASC |NJ AZMTN INJ TIME PO CIT TIM

2817,9? -22.82 80,89 175.40 152.98 i2 I R 1611.0

2679.56 -18.54 ?2.22 179.20 126.45 12 55 55 1879,8

2484,85 "14,57 58.18 181.97 121,24 I3 58 38 1484o?

2230.18 -11,82 4i,$8 183,89 117.70 15 IG 0 1250,8

1948.88 -10.49 21.49 184,27 1i8,4i 18 58 28 940.9

1?04,63 -11,62 2,95 183.69 |17,70 17 50 9 T04.8

1551.47 -14.5? 548,10 18i,g? 121.24 l| 42 89 531.3

DIFFERENTIAL CORRECTIONS

TOE -.2136 TRA-I.0??7 TC5-5.773? BAU 1,9693

RDE ".2Q92 RRA .0817 RC3-1.1676 FAU ,20780

FOE ,6515 FRA .0213 FC-13.24Q9 BSP 7T49

BDE .2989 DRA 1.0808 BC3 5.8926 FSP 1439

MID-COURSE EXECUTION ACCURACY

SGT 4598.3 8GR 928.8 8G3 84T.5

RRT ,830? RRF *8856 RTF .9118

868 4691,2 123 .2152 R13 .9159

8G1 4683.4 $62 509.9 THA 9.64

NAP 304.?5 ECC 1.2234

INJ 2 LAT INJ 2 LONG

-4.83 84.08

-2.R? $3.57

-.91 39,25

• 17 80.81

i.14 .50

.ST 842.23

-.91 828.17

eli|IT D_TERMINATION ACCURACY

8T 31.2 IR 19,4 88 14.5

CRT .4456 CR8 .9280 CST .4623

LRA 33.5 NGA 17.8 88A 4.1

ELI 32.3 EL2 14.2 ALF 18.49
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JPL TM 33-/00 EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

.

LAUNCH DATE SUN 25 1971 PLIGHT TIM( 212.00 ARRIV4L DATE JAH !] I872

H[LIO¢EHTRIC CONIC

RL 152,D? LAL .OQ LO(. |?2,iS VL 3|,14T GAL

RP 223,04 LAP .26 LOP $?.SO VP 21.RID GAP

RC lOT.DOT GL 5.97 GP -IS,IS IAL 4D.Sl ZAP

PLAHETOCENTR|C CONIC

C3 15.464 VHL 3.669

LNCH AZHTH LNCN ?IHE

SO.DO 11 17 S!

60.00 12 8 5?

70.00 I3 I4 8

60.00 14 34 25

90.00 16 1 5

IDD.OQ 17 17 15

110.00 18 15 35 -1S.29

DIFFERENTIAL CORRECTION5

TOE -.1636 TRA-I.Oe51 TC3-5.9651 DAU 1.0g52

ROE -.1943 RRA .0829 RC5-1.1987 FAU .20379

FOE .7208 FRA .0674 FC-15.1058 BSP 7957

HDE .2673 6RA 1.0863 BE5 6.0844 FSP 1418

DISTANCE 47S,OO4 EARTH TO #AD1

4.45 AZL Si.5S HCA lAG,IS |HA 111,41 ERE .ill3? liE ,4342 Vl troll?

S,97 AZP 90.37 TAL 2?,37 TAP |T2.06 RCA I4D.E4 APO 223.S? VR 24.GS4

U,$3 [TI ITI,15 ZA[ IO0,16 ET[ 145.45 ZAC Sl,il [TC RT$.2I LVI I,34

DLA "10.55 RAL 3E2.IS lAB 8639,S VEL |I.SSS PTH I.$O

L-I TZNE ZNJ LAT INJ LONG |NJ RT AIC INJ AZNTH

2D32.?D -23.50 DI.63 17S.8? 132.G4

2696.83 -18.23 73.15 179.63 S26.13

2505.17 -15.29 60.34 182.36 12D.92

2253.98 -12.37 42.95 184.04 117°3g

1974.24 -11.25 22.96 184.62 lID,12

1?28.45 -12.37 4.32 184,04 117.39

1551.99

VNP 3,210 DPA -3t,R4 RAP 504.91 [CC l°|2Ii

INJ T|N£ R) ¢IT TEN INJ 2 LAT INJ E LONG

12 3 4 1632.? -5.G? i4*GI

12 53 34 I$96.8 -3.63 54.40

13 55 33 1505.2 -I.7D 40,32

15 I1 S? 1254.0 -.24 22.17

16 33 59 9?4.2 .32 1.8t

1? 46 3 728.5 -.24 343.S3

34g,25 182.36 520.92 18 39 2? 552.0 -I.?O 329.24

MID-COURSE EXECUTION ACCURACY ORBIT DETERHINATION ACCURACY

$GT 4712.2 6GR 939.8 663 836.D 9T 30.2 3R 15.4 63 16.1

RRT .8380 RRF .8937 R?F .9115 CRT .3771 CR3 .9318 CST .4287

6GB 4805.0 R23 .2215 RS3 .9156 LSA 32.3 NSA 18.? 33A 4.1

SGI 4778.3 862 305.7 THA 9.60 ELI 30.9 EL2 15.9 ALF 13.65

LAUNCH DATE SUN 25 lg71 FLIGHT TIN( 214.00 ARDIVAL DATE JAN 25 19?2

HELIOCENTRIC CCN]C

RL 152.07 LAL ,00 LOL 272.81 VL 32.160 GAL

RP 225.42 LAP .30 LOP 58.59 VP 21.837 GAP

RC 210.566 GL 4.64 GP -15.48 ZAL 49.62 ZA_

PLANETOCENTR1C CONIC

C5 15.562 VHL 5.655

LNCH AZNTH LNCH TIME

SO.DO !! 16 23

60.00 12 6 29

?O.OO 15 10 32

8O.OO 14 29 43

90.DO 15 55 56

100.00 I? 12 35

110.00 18 9 59

DIFFERENTIAL CCIqRECTION6

TOE -.1497 TRA-l.0877 TC5-6.1526 BAU 1.1208

ROE -.1?86 RRA .0845 RC5-1,2506 FAU .19985

FOE .7932 FRA .1156 FC-12,9490 DSP 8175

BDE .2531 BRA 1.0910 BC5 6.2744 FSP 1400

DISTANCE 479.153 EARTH TO MARS

4.37 AZL 89.47 HCA 145.77 SNA 186.62 ECC .19971 INC .5294 Vl 29.297

1.84 AZP 90.44 TAL 26.81 TAP 172.58 RCA 149.35 APO 225.89 V2 24.612

61.42 ET8 170.64 ZAE 99.05 ETE 183.16 ZAC 86.58 ETC 2?3.26 LV| 2.61

DLA -9.69 RAL 323.11 RAD 6639.7 VEL 11.551 PTH 6.60

L-I TIME INJ LAT SNJ LONG INJ RT ARC INJ AZNTH

2648,30 -24.22 82.42 17Q,36 132.29

2715,05 -19.96 74.14 180.08 125,77

2526.71 -16.04 61.56 182.77 120.56

2278.88 -13.J4 44,39 184.42 317.D5

2000.70 "12.04 24.50 184.98 115.78

1755,35 -13.14 5.76 184.42 SIT.OR

1573.55 -16.04 350.47 182.77 12D,56

NSD-COURSE EXECUTION ACCURACY

SGT 4824.8 SGR g51.8 SG3 825.1

RRT .8450 RRF .9015 RTF .9109

$G6 4917.8 R23 .2306 RS3 .9150

3G1 4692.1 5G2 502.0 THA 9.56

VHP 3.228 DPA -37.23 RAP 305.10 ECC 1.2199

INJ TINS PO CST TIN |NJ 2 LAT INJ 2 LONG

12 3 51 1848,3 -4.45 65.34

12 SS 44 ST|S.D -4.43 53.27

13 52 38 1526.7 -2.52 41.45

J5 7 42 1278.9 "1.D8 25.53

16 29 IT lOOO.? -.53 3.39

17 41 48 753.4 -1.08 544.90

18 36 12 573.5 -2.52 330.3?

(_BIT DETERMINATION ACCURACY

ST 29.3 6R 14.2 98 IT.R

CRT .2915 CRG .9324 CIT .5?YR

LDA 31.1 NSA 19.7 85A 4.0

ELI 29.6 EL2 13.4 ALF 10.15

LAUNCH DATE SUN 25 1971 FLIGHT TIM( 216.00 ARRIVAL DATE JAN 17 1972

HELIOCENTRIC CONIC

RL 152.07 LAL .DO

RP 223.81 LAP .33

RC 213.227 GL 5.35

PLANETOCENTRIC CONIC

C3 13.267 VHL 5.842

LNCH AZNTH LNCH TIRE

50.00 II 14 44

40.00 12 5 45

70.00 13 6 4_

80.00 14 24 47

90.00 15 90 51

lOG.D0 17 7 35

110.00 18 8 I

DISTANCE 483.298 EARTH TO MARS

LOL 272.81 VL 32.173 GAL 4.29 AZL 89.39 HCA 148.86 8N4 186.84 ECC .2ODD? INC .6069 V! 28.29?

LOP sg.6? VP 21.809 GAP 1.72 AZP 90.51 TAL 26.24 TAP 173.10 RCA 149.46 APO 224.22 V2 24.571

GP -15.82 ZAL 50,37 ZAP 60.54 ETS 170.12 ZAE 97.87 ETE 162.86 ZAC 86.24 ETC 273.31LV! 2.49

DLA -8.70 RAL 323.55 RAD QD39.T VEL 11.547 PTH e.sg VHP 3.248 DPA -37.54 RAP 305.32 ECC 1.2185

L-S TINS INJ LAT |NJ LONG INJ RT A$C INJ AZMTH INJ T|ME PO CBT TIN INJ 2 LAT |NJ 2 LONG

2RRd,R3 -24.9T 83.27 175.$6 131.91 12 2 2g 1664.8 -?.28 66.04

2734,28 -20.72 75.19 180.55 125.37 12 49 24 1734.3 -5.27 58.20

2549,37 -56,82 12.85 183.20 120,17 13 49 12 1549.4 "3.38 42.63

2304,96 -13.94 45.91 184.61 lIE.G? 15 3 12 1305.0 -1.9? 24.98

2D28,36 -12.86 25,12 185.38 115.41 16 24 20 I028.4 -I.43 4.83

1779,43 -13.94 7.28 184.81 lID.E? 17 3? IG ?79.4 -I.ST 348.33

1586, I8 -ID.R2 351.77 163.20 S2D,I7 18 32 45 598._ -3.55 331.35

DIFFERENTIAL COmRECTION8

TOE -.1126 TRA-I.0923 TC3"4,3391 lAD 1.1405

RDE -.1624 RRA .ORS8 flC3-l,liSl FAU ,ll|ii

FOE .4649 FRA .1591 FC-I2.TDEI |iF 8357

BDE .1974 ERA 1,055_ SC3 8,4639 F3P 1379

HID-COURSE EXECUTION ACCURACY O_ilT DETERMINATION ACCUR4CY

8GT 4937.8 3_ iiS.2 863 813,4 IT 23.4 8R 13.0 ll Ii,l

RRT ,451l RRF *lDll RTF ._,D4 CRT ,lll2 CRI ,1104 CII ,iQII

868 5031,3 R23 .2398 RI3 ,if/5 L|4 30.0 MIA EI,I iIA 3.1

8GI 5009,8 SG2 496.? THA t. SS ELI 28,1 EL2 IE,T ALF l.ll

LAUNCH DATE JUN 23 I87| FLIGHT ?SHE 219,D0 ADII¥AL DATE JAN 29 1972

HELIO¢ERTRIC CONIC

RL 152.07 LAL ,0O

RP 224.20 LAP .37

R¢ 215.890 GL 6.11

PLANETOCENTRIC CONIC

C3 13.181VHL 3.631

LNCH AEMTH LNCH TIME

5O.00 11 12 55

60.00 12 D 57

?O.OO 13 2 58

60.00 14 19 55

90.DO 15 44 49

IOO.OO 17 2 27

110.OO 18 2 5

DIFFERENT 1AL CCNRECTION$

TDE -.0725 TRA-I.0gsD TC3-6,5259 DAU 1.1722

RDE -.1457 RRA .08?0 RC5-1o298? FAU .1g589

FDE .9360 FRA .2010 FC-12.6035 DSP 8592

BDE .I627 6RA 1.1015 BC3 6.6519 FSP 1356

DISTANCE 487,43D EARTH TO HARI

LOL 272.81 VL 32,185 GAL 4.21 AZL 69,31 HCA 147.94 INk 19f,09 [CC .2DD44 INC *GDGG ¥1 29,29T

LOP t0.75 VP El,?ll GAP I.GD AZP 90.$$ TAL 23,G8 TAP IT3,QI RCA 149,5i APO 224,55 V2 24.$2R

GP -IG.ID 2AL 51,14 SAP SS,TS IT3 169.S? ZA[ 91,72 [T[ IS2,SG ZAC D$.R? ETC 273.54 L¥1 3,11

DLA "?.69 RAL 323.98 RAD 9039.1 ¥[L 51.543 PTH 9,§D VHP 3,200 OP4 -37,$1 RAP $D5,59 ECC 1.2199

L-i TINE INS LAT INS LONG INS RT ASC SNJ AZMTH SNJ TINE PO CST TIN INS 2 LAT IRJ 2 LONG

2882,35 -25,76 84.18 677.38 131,4g 12 0 57 1882.4 -8.16 ii. Y8

2754,61 -21.$2 ?6.32 181.04 124.94 12 46 51 1754.8 "D.16 5Y.18

25?3.23 -17,63 64.22 183.66 119.73 13 45 31 1573.2 -4.28 43.66

2332.35 -14.77 4T.52 185.23 116.24 54 58 28 1332.3 "2.89 26.4Y

20S7,34 "18.?D 27.84 185.77 114.9g 16 19 ? 1057.3 "2.36 6.55

1806,60 -14.T? 8,89 185,23 111.24 17 32 34 806.8 "2.69 547.84

1820,05 -IT.63 353.14 583.65 11g,73 18 2g 5 620.0 -4.29 332.50

N|D-COUR$E EXECUTION ACCURACY CRDIT DETERNINATION ACCURACY

$GT 3051,1 SGR 980.4 $63 801.4 8T 27.B 8R 11.8 35 21.3

RRT .8584 RRF ,9165 RTF .90g? CRT ,0651 CR$ .g255 CGT .2157

8GB 5145.5 R25 ,2494 R13 .9139 LSA 28.8 NSA 22.? 86A 3.?

SGI 5121.4 SG2 496,1 THA g,55 ELI 2?.8 EL2 11.7 ALF 1.92
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL 4, 1971)

q

LAUIICH DATE JUN II 1RTI FLIGMT TI_ tlD.OO ARRIVAL DAY| JAH II 1671

NEL|(XEHTtlC CCRIC OIITARC[ 49|,S75 EARTH TO NAR8

Rb Ill,O? LAL ,DO LOL lTl,ll VL )l,lll GAL 4.18 AZL 89,28 HCA 148.01 INA 117,28 [C¢ ,DOGIE INC ,7770 VS IS,ElY

RP |_4.Sl LAP ,40 L(_P 6I.|3 VP 81,7S3 GAP 1.47 AZP SO,G7 TAL 28.11 TAP 174,18 RCA 149.67 APO 824,39 V2 _4,487

RC 818.S54 64. S,II GP "Sl. Sl ZAL 51,93 ZAP N,9| ET8 Ill,DO ZAE gS_S9 ET[ 102,29 ZAC 88,48 [TC 273.38 LVI $.48

PLANETO¢[NTRIC CONIC

C3 13,104 VHL 3,880 DLA "l,8i RAL 324.40 RAD lilR,D V[L II,S4D PTM 8.Sg VHP 3.290 DPA "38,18 RAP 305.88 [CC 1.2167

LNCH AZNTH LNCH TIME L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

SO.O0 11 10 54 2900,96 -26.80 8S.18 177.95 131.02 11 59 15 1901.0 -8.08 87.S8

60.GO 11 $7 10 8778.14 -28.35 77.53 181.58 124,45 12 44 6 1776.1 -7.10 58,22

70.DO 12 58 17 2588.39 -18.48 85.89 184,13 11g,25 13 41 35 1598.4 -5.24 45.21

80.00 14 14 3 2381,09 -18.63 49.22 |85.67 115,77 14 $3 26 1361,1 -3.86 28.03

90.00 15 38 48 2087.75 -14.56 89.65 186,20 114.51 16 13 36 1007,? -3.33 8,25

100.00 18 56 57 1835.57 "15.83 10,59 185.67 t15.77 17 27 32 835,6 -3,88 349.42

110.00 17 37 43 1645.21 -18.48 354.60 184.13 t19.23 18 25 8 648,2 -5.24 334.12

DIFFERENTIAL CORRECTION8 M|D-COUR$E EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE -.D281 TRA-I.IO3D TC3"6.?049 BAU 1.1977 8GT 5163.5 8GR ig?.l SG3 788.9 IT 27.5 $R 10.5 88 23.1

RD£ -.1281 RRA ,0881 RC3-1,3344 FAU .18779 RRT .8647 RRF .9236 RTF .g090 CRT -.0783 CR8 .9164 CIT .1036

FOE 1.0077 IRA .2400 FC-12,4060 AlP 8799 8GB 5258.9 823 .2593 813 ,9133 LSA 27.8 NSA 24.7 884 3.3

DOE .1311 BRA 1.1071 BC3 6.8364 FIP 1333 $G1 5235.7 882 493.9 THA g,57 ELI 27,5 EL2 10.4 ALP 178.01

LAUNCH DATE JUN 86 1971 FLIGHT TIHE 228,00 ARRIVAL DATE F[| 8 1978

HELIOCENTRIC CONIC

RL IS8,07 LAL .00 LOL 872,81 VL

RP 824.88 LAP .43 LOP 68.90 VP

RC 221.819 GL 7.77 GP -16.97 ZAL

PLANETOC[N7RIC CONIC

C3 _8.038 VHL 3.811 DLA

LNCH AZNTH LNCH TIN[ L'| TIME INJ LAT

80.00 11 8 39 2980.73 -27.48

60.00 11 54 87 279R.96 -23,82

70,00 18 53 37 2824.89 -19,36

80.00 14 8 13 8391.39 -18.52

90.00 15 38 28 2119.73 "15.46

100.00 16 51 5 1885.87 -18,52

110.00 17 33 3 1871.81 -19.36

DIFFERENTIAL CCRRECTION8

TD[ .0204 TRA-I.I|O0 TC3-6,8832 8AU 1.8834

RDE -.1096 RRA .0889 RC3-1.3716 FAU .18365

F0£ 1.08_1 FRA .2756 FC-12.1946 26P 9003

iDE .1113 BRA 1.1135 BC3 ?.0186 FSP 1310

DISTANCE 495.704 EARTH TO MARl

38.818 GAL 4.04 AZL 89.13 HCA 150o08 8MA 187.30 [CC .80123 INC .81E? Vl 89.EI7

81.785 GAP 1.35 AZP gO.7S TAL 24.34 TAP 174.62 RCA 148.7? APO 883.63 V2 84,446

58.73 ZAP _.13 ETS t68.40 ZA_ 94,49 ETE 181,99 ZAC 85.06 ETC 873,43 LVi 3.81

"I.SE RAL 384.61 RAG |838,6 VEL 11.537 PTH 6.58 VHP 3.313 DPk "38.55 RAP 306.23 [CO 1,8146

INJ LONG INJ RT ASC INJ AZNTH INJ TIN[ PO CST TIN INJ E bAT INJ 8 LONG

68.23 178.53 130.50 11 57 20 1980.7 -10.08 68.43

?8.83 182.10 123.91 12 41 6 1799.0 -8.08 $8.33

6?.25 184.63 118,70 13 37 28 1623.0 -6.25 48.61

51.04 186.14 115,23 14 48 § 1391.4 -4.88 69.73

31,57 186.85 113.98 16 7 45 1118.7 -4.36 10,04

18.40 166.14 115.23 17 22 11 885.9 -4.88 351.09

358.17 184.63 1t8.70 1J 20 55 671.8 -8,25 336.33

MID-COURSE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

IGT 5276.8 $GR 1015,6 S_3 7_6.1 8T 2T,6 SR g,l 88 24.9

RRT .6708 RRF .9303 RTF .9083 CRT -.8374 CR8 .9017 CSY -.0259

$GB 5373.7 RE3 .8693 813 .9128 LSA 27.9 MIA 26.0 iRA 3.E

381 335t.0 6DE 498.4 THA 9,60 Ebl 27.? EL2 8.8 ALF 175.04

LAUNCH DATE JUN 85 1971 FLIGHT TIN_ 824.00 ARRIVAL OAT[ FEB 4 IgTE

HELIOCENTRIC CONIC OIITANCE 499.830 EARTH TO NAR8

RL 152.07 LAL .00 LOL 272.81 VL 32.225 GAL 3.96 AZL 69.03 HCA 131.15 SNA 187,73 ECC .20164 INC .9683 Vt 29.29?

6P 225.3? LAP .47 LOP 63.97 VP 21.697 GAP 1.23 AZP 90,8§ TAL 23.97 TAP 173.12 RCA 14g.87 APO 225.58 V2 24.403

6C 223.884 GL 8.66 GP -17,dl 2AL 53.54 2AP 57.43 ITS 167.78 ZAE 93.41ET[ 181.68 ZAC 84.60 [TC 273.48 LV! 4.11

PLANETOCENTGIC CONIC

C3 12.984 VHL 3.603 GLA -4.72 RAL 328.2_ RAD 8639.5 VEL 11,535 PTH 6.S8 VHP 3.33? DPA "38.93 RAP 306.61ECC 1.8137

LNCH AZMTH LNCH TIME L-I TIME INJ LAT INJ bORG INJ RT ASC INJ AZNTH INJ TIME nO CST TIN INJ 2 LAT INJ 2 LONG

50.00 11 6 10 2941.82 -28.41 87.38 179.15 I89.98 11 55 12 1941.8 -lI.1D 69.34

60.00 11 SO 46 2823.19 -24.14 80,83 lEE.El 128,31 12 37 49 1823.2 -9.14 80.SR

70.00 12 48 38 2683._4 -20.87 68.92 185.16 118.10 13 32 Ag 1653.1 -7,31 48.10

80.00 14 I 59 2423.39 -|7.44 52_97 180.64 114.63 14 42 22 1423.4 -5.gS 31.30

90.00 IS 63 38 2133,48 -16.38 33_82 187.14 113.38 16 1 32 1153.5 -3.43 !1.94

100.00 16 44 31 1897,8l -17,44 IA.34 186.64 114,63 17 18 29 B9?.g -5.93 332.6?

110.00 17 41 2 1699.96 -20.87 337,04 185,16 116,10 16 16 22 ?OD.O -7.31 337.02

DIFFERENTIAL CORRECTIONS _O-COURSE EXECUTION ACCURACY OqBIT DETERNINATION ACCURACY

TDE .0740 TRA-1.1160 TC3-7.0360 BAP !,8410 36T 3389,0 SIR 1036,3 303 763,0 ST 26,4 6R 7.6 35 23.8

6DE -.OLD1RRA .0900 qCI-I.AIOE FAU ,17847 _qT .ITI9 RRF .9318 RTF ._74 CflT -,4060 C61 .1138 CIY -,1164

FDE 1.1830 rRk .3112 F¢-11.9670 88P 9210 $GD 5407.7 R23 .2796 R13 .gilt LSA 30.S NlA 23,3 liA 3.0

|DE .1186 ERA 1.119l 8C3 ?,lESS FEn 1285 $Gt S46S.6 IG2 491.8 THA 9.65 ELI 28.8 ELl 6.9 ALF 173.38

LAUNCH DATE JUN ES 1971 FLIONT TIH[ 221,00 ARRIVAb DATE FEE 8 tRYt

HELIOCENTRIC CONIC DISTANCE 503.951

RL 152.07 LAb .00 L(X. 272.81 VL 32.230 GAL 3.87 4ZL 88.93 HCA 152.22 SNA

RP 285.78 LAP .50 LOP 85,03 VP 21.670 GAP 1.11AZP 90,95 TAL 23.40 TAP

RC 826.530 GL 9,65 GP -17.88 ZAL 14.41ZAP 5S.74 [T6 167.13 ZAE 92,35 ETE

PbANETOCENTRIC CONIC

C3 12.942 VHL 3,588 OLA -3.55 RAL 385.58 RAO 8639.5 VEL 11.533 PTH 6.38 VHP

LNCH AEMTH LNCH TIN[ L-! TIME INJ LAT INJ LONG INJ RT A$C INJ AZMTH INJ

50.00 11 3 84 2964,29 -28.38 16.63 17g,80 128.87 11 32 48

60.N0 Ii 46 41 2848.g8 -23.09 81.74 183,30 122.63 12 34 14

70.On 12 43 11 2F83.02 -21.81 70,?2 183.73 117.42 13 27 34

80.n0 13 53 18 245?.24 -_.39 55.03 187.18 113.95 14 36 13

90,00 15 18 24 218g.11 -17.33 35.80 187.68 112,70 15 54 53

100.00 16 38 10 1931,72 -18.39 18.40 187.16 113.85 17 10 22

110.00 17 42 38 1729.84 -21.21 359.64 185.73 117.42 18 11 88

DirFER_NTIAL CORRECTION8 NID-COURSE EXECUTION ACCURACY

TDE .1344 TRA-I.1E17 TCl-?,E!RO BAU 1.2740 $GT 5408,0 $GR 1038,3 $83 748.0

RDE -.0690 RRA .0911 RC3-1.4490 F4U .17_07 RRT .881g RRF ,8428 RTF .8063

FDE _.2308 rRA .3462 FC-1_.7106 B_ _ _3 3_6 55gg.0 R23 .2907 R13 .8108

80[ .1610 BRA 1.1254 8C3 ".3_39 :_P 12_3 3_; _177,3 S12 491.g THA 9.71

£APTH TO N4R3

I87.98 [CC .20208 INC 1.0738 Vl 29.887

175.61 RCA 149.g? APO 225.93 V2 _4.361

181.37 ZAC 84.16 [TC E73,53 LVI 4.$2

3,388 OPA -38,33 RAP 307,04

TIME PO CGT TIN INJ 2 LAT

1g64,3 -12.21

1149.0 -10.85

1683,0 -8,43

1457.2 -7,0?

118g.1 -6.36

931.T -7.0?

728.8 -8.43

[CC 1.2130

INJ E LONG

70.33

81.79

48.69

33.38

13.D3

3S4.YS

338.61

ORBIT DETERNINATION ACCURACY

ST 28,9 IR 6.1 $S 28.6

CRT -,3743 CR3 ,8286 CIT -,3113

LEA 34.1 MIA 24.4 8SA 2,Y

ELI 30.1 EL2 5.0 ALF 1?3.1E
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4, 1971)

LAUNCH DATE JUN 29 1_1

NELIOCEHTRIC CONIC

RL iRE.O? LAL .OO

RP 2R$,[5 LAP ,58

RC 229.21R GL 10.69

PLANETOCEHTRIC CONIC

C3 |l.l[6 VHL $,594

LHCH AZN?H LHCN TIME

S0.DO 11 D 20

$0.00 11 42 22

70.00 12 37 21

80.00 13 49 8

90.00 13 10 39

100.00 16 31 0

110,00 17 36 47

FLIGNT TII_ Ill.D| 4RRiYAL DATE FED I II?l

DI|TANC[ SOl.Oil EARTH TO MARS

LOL l?loll VL |lolil GAL |.?i AZL ll.l[ HCl il|,ll lMi 111.11 [¢C .101l! lie t,llll V! lloll!

LOP liDOS VP !1,E48 GAP ,li AlP I[.OI TAL II,ll TAP I?l,|O ICA liD,O? APO Ill,E9 V! 14.310

GP -1R.39 ZAL 51.E$ lAP lll.|O [TI |11,44 Z_[ II,]) [TE Ill,DR ZAC lS,iO [TC !73ot0 LVl 4,R1

DLA "!,33 RAL 391,94 RAD tl3t,l VEL 11,|3! PTH I,ll VHP ],388 DPA "31,77 RAP SOT,SO ECC I,ll!l

L-I TIME |NJ LAT 1HJ LONG 1NJ RT ARC IMJ AZNTM INJ TIN( PO ¢IT TIN INJ 2 LAT IRa 8 LONG

29_i.31 -30,4[ 80,00 [D0.S0 Ill,S/ 1[ $0 i 19R8.3 -13.39 71.31

2878.47 -26,09 83°38 185o95 Ill.IT 12 30 19 1878.5 -11.43 93.t6

2714.?9 -22.20 72.68 188.34 [1R.65 13 !! 38 1714.8 -9.61 $1.39

2493.17 -19.37 57.25 187o75 113.18 14 29 41 [493.2 -8.26 35.39

2226.91 -18.31 38.14 188.22 111.94 IS 47 48 1226.9 -?.74 16.09

1957.64 -19.37 19,82 107.75 [13o19 17 3 41 9_7.6 -6.26 359.76

1791.61 -22.20 !.58 [86.34 116.i5 18 I 9 761.6 -9.61 340.31

OIFFERENTIAL CORRECTIONS

TOE .1987 TRA-1.1301 TC3-7,3791 DAU 1.2997

ROE -.0469 RRA .0918 RC3-1.4899 FAU ,17072

FOE 1.3052 FRA .3744 FC-11.4431BRP 9620

ROE .2041 BRA 1.1339 DE3 7.5271 FIP 1235

LAUNCH DATE JUN 25 1971

HID-COURSE [XECUTI_ AccuRAcY ORBIT DETERMINATION ACCURACY

SGT 56[0.3 $GR [083.4 I03 734.8 ST 32.3 RR 4.6 99 30.8

RRT .R871 RRF .941| H?F .9034 CRT -.7074 CR9 .7189 CST -.4422

9GB S7|3.9 R23 .3014 l[3 .9100 L$A 39.1 NSA 23.5 SSA 2.5

$G1 5682.9 SG2 492.9 THA 9.79 EL! 32.5 EL2 3.2 ALF 174.17

FLIGHT T|M( 230.00 ARRIVAL DATE FEB 10 1972

HELIOCENTRIC CONIC DISTANCE 512.179 EARTH TO MARS

RL 152.07 LAL ,DO LOL 272.81VL 32.263 GAL 3.70 AZL 88.69 NCA 154.33 INk Sil,iD (CC .20298 INC 1.3068 Vl 29.297

RP 226.53 LAP .57 LOP 67.15 vP 21.615 GAP .87 AZP 91.18 TAL 22.25 TAP 176.58 RCA 150.16 APO 226.65 V2 24.278

RC 231.880 GL 11.80 GP -18.94 ZAL 56.17 ZAP 53.51ET$ 165.72 ZAE 90,33 ETE 180.71ZAC 83.03 ETC 273.6? LVI 5.33

PLANETOCENTRIC CONIC

C3 12.906 VHL 3.592 DLA -1.03 RAL 325.2? RAD 6639.3 VEL 11.532 PTH E.SR VHP 3.413 DPA -40.23

LNCH AZMTH LNCH TIME b-I TIME |NJ LAT [NJ LONG INJ RT ARC INJ AZNTH INJ TIME leo C$T TIM

50.00 10 56 54 3014.02 -31.49 91.50 181.25 127.71 11 41 8 2014.0

60.00 11 37 35 2905.84 -27,14 85.17 184.66 12[.02 12 16 0 1905.9

70.00 12 31 I 2748.67 -23.22 ?4.?7 187.00 115.76 13 16 50 [748.7

80.00 13 40 24 2531.41 -20.37 59.65 188.37 112.31 14 22 36 1531.4

90.00 15 2 19 2267.10 -19.31 40.67 188.R2 111,07 15 40 $ 1267.1

100.00 16 23 16 2005,88 -20.37 21.01 [88.37 112,31 16 56 42 1005.9

110.00 17 30 28 1795.49 -23,22 3.68 187.00 115.78 18 O 23 795.5

RAP 308.00 ECC 1.2124

|NJ 2 LAT INJ 2 LONG

-14.65 ?2.53

-12.68 94.63

-10.66 53.22

-9,50 37.54

-8.99 18,39

-9,50 358.91

-10.$6 342.14

MID-COURSE EXECUTION ACCURACY O_BIT DETERMINATION ACCURACY

3GT 5722.6 9C_ 1111.0 993 720.2 ST 35.6 SR 3,3 SS 32.8

RRT .8919 RRF .9538 RTF .9042 CRT -.7309 CRS .441| CDT -.5551

$98 582g.4 R23 ,3123 R13 .9090 L$A 42.8 NSA 22.7 SSA 2.3

SG1 5808.4 SG2 494.9 THA g,90 ELI 35.7 EL2 2.3 ALF 176.09

FLIGHT TIME 232.00 ARRIVAL DATE FEB 12 1972

DISTANCE 516.286 EARTH TO MARS

3.62 AZL 88,56 HCA lSS.39 9NA 188.63 ECC ,20346 INC 1.4368 Vt 29.297

,75 AZP 91.31TAL 21.68 TAP 177.08 RCA 150.25 APO 227.01 V2 24.236

54.95 ET3 164.96 ZAE 89.35 (TE 100.37 ZAC 82.43 (TC 273.74 LVI 5.79

OIFFERENT|AL CORRECTIONS

TOE .2691 TRA-1.1393 TC3-7.5286 DAD 1.3256

RDE -.0232 RRA ,092! RC3-1.5318 FAU ,16627

FOE 1.3802 FRA .4014 FC-11,1533 88P 9821

BDE .2701BRA 1,1450 BC3 7.6829 FSP [208

LAUNCH DATE JUN 29 197|

HELIOCENTRIC CONIC

RL 152.07 LAL .00 LOL 272.81VL 32.278 GAL

RP 226.94 LAP .60 LOP 68.21VP 21.589 GAP

RC 234.543 GL 12.99 GP -|9,52 ZAL 37.09 ZAP

PLANETOCENTRIC CONIC

C3 12.916 VHL 3,594 DLA .33 RAL 326.5? RAD 8639.5 VEL 1[.532 PTH 8,58 VHP

LNCH AZNTH LNCH TIME L-i TIME INJ LAT

50.00 10 53 6 3041.80 -32.62

60.00 11 32 19 2937.30 -29.22

70.00 12 24 8 2784.89 -24.27

80.00 13 32 3 2572.23 -21.41

90.00 14 53 I9 2309,99 -20.34

100.00 16 14 55 2048.70 -21.41

llO,O0 17 23 34 1831.71 -24.27

DIFFERENT IAL CORRECTION3

TOE .348! TRA-I.1487 TC3-7.6629 IAU !.3501

ROE .0026 ARk .098l RC3-I.S740 FAD .[|184

FOE 1.4575 FRA .4295 FC-10.9334 R3P [0048

90E .3461BRA 1.1524 0C3 ?.8229 FSP 1112

3.445 DPA -40.73 RAP 308.56 £CC 1.2126

INJ LONG INJ RT A3C ]NJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

93.13 182.06 126.77 II 43 48 2041.6 -15,99 73.78

97.12 185.42 120.05 12 21 19 1937.3 -14.0i 66,22

77.05 187.?[ 114,80 13 lO 33 1784.9 -12,18 33.1g

6!.24 189.03 111.33 14 14 55 1572.2 -10,02 39.86

43.39 189.47 [10.09 15 31 49 1310.0 -10.30 20.85

23.60 189,03 111.33 18 49 1 1040.? -10.82 1,23

5.97 181.71 1|4.80 17 54 8 831.7 °12.18 344.11

MID-COURSE EXECUTION ACCURACY ORBIT DETERM|NAT|ON ACCURACY

8GT 3830.7 9GR 1[40.9 893 ?04.7 ST 39.9 8R 2.8 83 34.9

ART ,1904 RRF ,9987 RTF ,_30 CRT °.3486 CRI -,_UI4 Ci! -.14ll

8GB 594[.3 R23 .3233 R[3 .9010 LSA 48.3 NIA 22,0 $IA 2,0

89[ 3920.4 $82 498.[ TMA [0,08 ELI 39,9 EL2 2.9 ALF 178.51

LAUNCH DATE JUN 23 1971 FLIGHT TIME 234.00 ARRIVAL DATE FEB 14 1972

HELIOCENTRIC CC_IIC DISTAHCE 320.387 EARTH TO MARS

RL 152.07 LAL .00 LOt. 278.81 VL 3!.291 GAL 3.53 AZL 89.4| HCA 138,44 INk [BRoil EC( ,20395 INC 1,5771 Vl E9,297

RP 22?,33 LAP .93 LOP 99.26 VP 21.562 RAP .83 AZP 0[,49 T/_. 2[,[0 TAP [77,34 RCA 130.34 APO 28?,38 V2 24,185

RC 237,203 GL 14,27 GP -20,1t ZAL 31o04 ZAP 54,49 [TI [$4o18 ZAE 11,40 ETE |10,0[ ZAC 0[.77 ETC 2?3.8| LVI 6o!1

PLANCTOCENTRIC CONIC

C3 12,949 VHL 3.591 DLA I,RI RAL 321.83 RAD 1630.5 VEL 11.333 PTH R.S8 VHP 3.47R DPA -A[.29

LNCH AZMTH LNCH TIHE L-| TIME ]NJ LAT INJ LONG INJ RT A3C INJ AZMTH INJ TIME PO CDT TIN

50.00 10 49 51 30?[.2? -33.$2 94.9? [82.94 125.71 11 40 2 2071.3

60.00 11 25 31 !g71.08 -29,36 99.26 186.25 118.95 12 [9 2 I971.!

70,00 12 16 37 2623.73 -!5.36 79.34 [88.48 [13.69 13 3 41 1823.?

80.00 13 22 58 2915.97 -22.48 RS.D6 10g.78 110.2[ 14 G 34 1916.0

go.o0 14 43 33 2355.93 -21.38 46.35 [90.17 [08.96 15 22 49 1356.g

100.00 16 S 49 2090.45 -22.46 26.42 189,76 110.21 16 40 40 10gD,4

[ID.00 17 16 3 107D.$8 -25.38 8.46 [88.48 113.G9 17 47 14

DIFFERENTIAL CORRECT|C_8 N[D-COURSE EXECUT[CN ACCURACY

TOE .4346 TRA-1.1808 TC3-7.7849 |AU 1.3764 8GT 5940.2 SGR 1174 .[ 903 688.?

ROE .0305 RRA .0925 RC3-1.6171 FAU .15697 RRT .9006 RRF .9632 RTF .9017

FDE 1.5357 FRA .4463 FC-[0,4945 BRP 1D2SS $GB 8055.1 R23 ,3342 RE3 .g069

BOE .4396 BRA 1.1645 BC3 7.g507 FSP 1154 801 G03A.3 SG2 502.3 THA 10.[6

RAP 300.18 [CC 1.2131

INJ Z LAT INJ 2 LONG

-17.43 75.14

-15.43 67.96

-13.57 87.34

-12.20 42.37

-11.69 23.52

-|2,20 3.74

970.6 "13.57 346.23

C_DIT DETERMINATION ACCURACY

ST 45.1 6R 3.7 $S 37.0

CRT .2230 CRS -.7426 CST -.?244

L$A 54.4 N$A 21,4 $68 1.6

EL1 43.1 EL2 3,6 ALF 1.06

/
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JPL TM 33-IOO EARTH--MARS TRAJECTORIES (VOL. 4, 1971 )

LAUNCH OAT2 JUN R5 IR•I

HELIOCENTRIC CONIC

NL 152.07 LAL .00

RP 22•.•2 LAP .98

IC 269.851 GL 15.65

PLANETO¢ENTRIC CONIC

C3 13.008 VHL 5.607

LNCM AZMTH LNCH TIME

50,00 10 44 9

$0.00 11 20 •

• 0.00 12 8 22

80.00 13 13 2

90.00 14 32 53

100.00 15 55 54

llO.OO 1• • 46

FLIGHT TIME 238.00 ARRIVAL DATE FED IS IRYI

OIRTANCE 524.48)

LOL 272,81 VL $E.304 GAL 3,44 AZL 8802Y HCA tiT.Re IRA

LOI II TO,SO VP 21,555 GAP ,51 AZP 91,6D TAL 20,S3 TAP

GP -20,65 ZAL 59.01 ZAP 54,00 ETS 163.32 ZA[ 8T,49 [T[

[adlYR TO lIARS

II9,Ol [CC ,20446 IMC 1.7287 Vt 2i.t8?

178,01 RCA 150,41 APQ ll?,YI Vl 24.156

ITS,el ZAC 81.04 [TC 873.91 LVI 8.82

DLA 3.3? RAL 32?.08 RAO 6639.6 VEL 11.556 PTH e.60 VMP 3,S10 O_k -41.94

L-I TIME INJ LAT |NJ LONG INJ RT ARC ]NJ AZNTfl INJ TIM( PO ¢8T TIN

3103.26 -35.07 97.00 183.91 124.49 11 36 SO 2163,3

3007,47 -30.33 91.62 187.16 117.70 12 10 14 200T.5

2865.54 -26.4T 82.28 189.32 112,41 12 19 O 1895,9

2663.03 -23.53 68.14 190.55 108.92 13 37 25 IR63.G

2405.35 -22.44 49.59 190.94 1OT,i9 15 12 38 1406.4

2137.50 -23.53 29.51 190.35 |08,92 19 31 31 11$•,5

1918.35 -29.47 11.20 ]89.32 112.41 1• 39 41 912.4

RAP 300.81 ECC 1.2141

INJ 2 LAT INJ 2 LONG

-10,96 •4.64

-18.R3 8i.15

-15.0l Sl.i•

-13.68 45.10

-15,14 26.42

"15.86 6.47

"15.D$ $48.5R

DIFFERENTIAL CCRRECTIIORMI MID-COURSE EXECUT%ON ACCURACY OllilT DETERMINATION ACCURACY

TOE .52T? TRA-I.1754 TC3-?.8942 BAU 1.4030 DGT 6052.2 $GR 1211.1 $63 672.0 IT 51.2 8R 5.9 89 39.1

ROE .0606 RRA .0922 RC3-1.6812 FAU .16223 RRT .9046 RRF *9673 RTF ,9003 CRT .5434 CRI -.Silo CIT -,7804

FOE 1.6112 FRA .4630 FC-10.1306 BDP 10462 3GB 6172.2 R23 .3451 R13 .90SR L84 61,2 NSA 20.9 8DA I.R

DOE .$312 ERA 1.1790 8C3 8.0671 FSP I123 SGI 6|51.3 3G2 508.0 THA 10.33 ELl $1,1 EL2 4.? ALF 3.43

LAUNCH DATE JUN 25 1971 FLIGHT TIHE 238.00 ARRIVAL DATE FEB 1! 18•2

HELIOCENTRIC CONIC OIRTANCE 528.576 EARTH TO MARS

RL 152.07 LAL .00 LOl 272.81 VL 52.318 GAL 3.36 AZL 88.11 HCA 158.52 SNA 189.32 ECC .20498 INC 1.8941 Vl 29.29?

RP 228.10 LAP .69 LOP 71.35 VP 21.509 GAP .39 AZP 91.76 TAL 19.96 TAP 178.49 RCA 150.5i APO 228.13 V2 24.112

RC 242.511 GL IT.14 GP -21.59 ZAL 60.01 ZAP 53.59 ETS 162,42 ZAE 86.59 [TE 179,24 ZAC 00.29 ETC 274.00 LVI 7.41

PLANETOCENTRIC CONIC

C3 13.101 VHL 3.629 DLA 5.03 RAL 327.27 RAD 6639.6 VEL 11.540 PTH 6.59 VHP 3.546 OPA "42.47 RAP 310.51 ECC 1.21§8

LNCH AZMTH LNCN TIME L-I TIME INJ LAT [NJ LONG INJ RT A$C INJ AZMTH INJ TIME PO CRT TIN INJ 2 LAY INJ 2 LONG

SO.O0 10 38 47 3137.82 -36.38 99.26 184.98 123,08 II 31 3 2137.8 -20,10 •8.28

60,00 11 13 O 3046.76 -31.75 94.25 188.17 !16.26 12 3 47 204i.l -18.53 71.94

TO.DO 11 59 16 2910.66 -27.61 85.30 190.25 110.99 12 47 47 1910.7 -18.R2 62.23

80.00 13 2 7 2713.84 -24.62 71.53 191.41 107.46 13 47 21 1713.8 -15.20 46.06

90.00 14 21 10 2458.73 -23,50 53.14 191.78 106.20 15 2 9 1458.7 -14.67 29.59

100.00 15 44 59 2168.32 "24.62 32.89 191.41 10?.46 16 21 87 1188.3 -15.20 8.45

110.00 16 $8 43 1957.48 -27.61 14.21 190.25 110.96 17 81 20 957.5 -16.62 351.15

DIFFERENTIAL CCRRECTION8 NID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

TOE .6196 TRA-I.2048 TC3-6,0146 6AU !.4359 6GT 6187.75r_ 1263.1 663 659.5 IT 57,5 IN 7.5 96 40.2

RD( .0876 RRA .0847 RCS-I.T243 FAU .1493t RRT .9110 RRF .9717 RTF .9039 CRT .6955 CR$ -.9951 CDT -.8206

FOE 1.6457 FRA .4319 FC3-9.8663 DSP 10499 8GB 6315.3 R23 .3463 R13 .9090 LSA R?.6 NSA 2_.0 SSA 1.5

ODE .6258 BRA 1.2077 BC3 8.1960 FDP 1047 $61 6294.8 SG2 512.0 •HA 10.61 ELI ST.? EL2 5.3 ALF 5.20

LAUNCH DATE JUN 25 1971 FLIGHT TINE 240.00

HELIOCENTRIC CONZC

RL 152.0• LAL .00

RP 228.49 LAP .72

RC 245.157 GL 18.74

PLANETC_ENTR%C CONIC

C3 13.231 VHL 3.637

LNCH AZHTH LNCH TIME

50.DO 10 32 48

80.00 II 5 6

• 0.0O 11 49 12

80.00 12 50 3

gO.Q0 14 8 14

tOO.D0 15 32 55

liD.D0 16 48 38

DISTANCE 552.661

LOL 272.81 VL 32.331 GAL 5.27 AZL 8T.92 NCA 159.56 9NA

LOP 72.39 VP 21.483 GAP .27 AZP 91.94 TAL 19,58 TAP

GP -22.40 ZAL 61.05 ZAP 53.26 ET3 161.47 ZAE 95,74 ETE

ARRIVAL DATE FEB 20 19•2

_ARTN TO MAR1

lll. Sl ECC .20549 |MC 2,0751 Vl 29.297

IT8otS RCA 1S0.10 APO 229.50 V2 24.071

178,13 ZAC 79.45 ETC 274.10 LVI 8.05

DLA 6.60 RAL 32T.42 RAD 8639.7 VEL 11.545 PTH 6.59 VNP 3.915 OPA -43.18 RAP 311.28 ECC 1.2177

L-I TIME INd LAT |NJ LONG INJ RT ASC INJ AZMTH INJ TIME PO C6T TIM INJ 2 LAT INJ 2 LON6

31•5,33 -37.74 101.81 186.19 121.45 11 25 43 2176.3 -92.36 80.12

3089.59 -32.99 97.17 189.29 114.59 I1 50 35 2080.4 -20.24 74.25

2959.65 -28.T5 88.65 191.28 109.28 12 38 32 IRIS.? -19.28 65.06

2769.0• -25.69 75,28 192.37 105.76 13 39 12 tYli.! -19.82 51.38

2516.79 -24.55 57.07 192.71 104.50 14 50 10 151iol -16.27 33.10

2243.54 -25.99 36.64 192.37 105.76 19 10 18 I843,5 -16.62 12.75

2006.47 026.75 17.56 t91.28 109.28 17 22 5 1008.5 -18.28 353.9?

DIFFERENT i AL COtRECTIONI

TD[ .7387 TRA-I.2214 TC3-B.O64R BAU !.4901

ROE .1261 IRA .0847 RC3-1.7619 FAU .14358

FOE 1.7354 FRA .4524 FC3-9,3952 RSP 10767

ROE .7494 iRA 1.2243 DC3 8.2550 FIP 1027

N%D-COURSE EXECUT|ON ACCURACY ORBIT DETERMINATION ACCURACY

3GT 6287.2 3GR 1303.9 663 639.D ST 65.6 IR 10.5 66 42.8

flRT ,ll_Y RRF ,9747 RTF ._JOi CRT ,7921CRI -.ill4 Cl[ *.1516

$GB 6421.0 R23 .3589 R13 .906i LIA Y6.4 MIA 19.6 IRA 1.3

SGI 6399.9 362 820.6 THA 10.80 ELl 66.1 ELM 6.2 ALF ?.18

LAUNCH DATE JUN 25 1971 FLIGHT TIME 242.00

HELIOCENTRIC CONIC

RL 152,0T LAL .00

RP 228.88 LAP .T6

RC 247.T98 GL 20,48

PLANETOCENTRIC CONIC

C3 13.406 VHL 3.661

LNCM AZNTH LNCM TIME

$0.00 10 26 4

60.00 10 $6 15

?0,00 11 37 58

80.00 12 36 36

gO.O0 13 $3 48

100.00 15 lg 28

110.00 18 3? 25

OI3TANCE 536,T41

LOL 272.81 VL 32.344 GAL 3,18 AZL 8T,75 HCA 190.90 DNA

LOP T3.42 VP 21.4§? GAP .15 AZP 92,14 TAL 18.81 TAP

GP -23.29 2AL 62,12 ZAP 52.99 ET$ 160,47 ZAE 84.91 IT[

ARglVAL DATE F[I 22 IRT|

EARTH TO NARD

189.T8 [¢C .20602 IRe 2.EY3A Vl 2R.28T

IT9,41 RCA 150.11 APO 228.89 V2 24,05D

178.39 ZA¢ 78.54 ETC 2T4.21 LVi 8,?1

DLA 8.69 RAL 327.80 RAD 6639.9 VEL 11.553 PTN 6,i0 VNP 3.980 DPA "4|.9D

L-I TINE |NJ LAT |NJ LONG INJ RY A$¢ INJ AZNTH INJ TIME _ CRT TEN

3219.14 -3g.15 104.70 187.56 I19.$5 11 19 40 _IR.I

3136.•9 -34,20 100.45 190,55 112.6T 11 48 31 RI3Jol

3013.05 -29.90 92.38 192.42 107.34 12 28 11 2015.1

2829.41 -26.74 79.45 193,A2 103.91 13 23 46 1829.4

2580.29 -25.$8 61,45 1g5,73 102,54 14 36 46 1580.$

2303.88 -26.74 40,82 193,42 105.81 IS 57 52 1303,9

2059.8? "2g.go 21.30 192.42 107.34 17 II 48 10t9,t

DIFFERENTIAL CO_RECTION8

TDE *8666 TRA-1.2439 TC3-8.0g41 RAU 1.4861

ROE .1683 RRA ,0838 RC3"1.7990 FAU .13780

FDE 1.8202 FRA .4673 FC3-8,8990 BRP 10985

BDE .8829 8RA 1.246• DC3 8.2916 FRP 1003

N[O-COURSE EXECUTION ACCURACY

SGT 6391.3 $GR 1350.0 SG3 61T.9

RRT ,9161 RRF .9773 RTF .8g79

SGB 6532.3 R23 .3T16 R13 .903g

SGI 6510.7 $62 531.2 THA 11.03

tAP 312.12 [CC 1.2809

IRJ E LAT INJ 2 LOkG

"R4,94 82.1Y

-22.06 ?8.82

-29.03 88.21

-ll.52 $S.06

-17.95 3?.00

"16.$2 16.42

*2G.OS 35Y.12

Oill|T D[T[tNIRATION ACCURACY

8T •4.5 8m 13.5 $8 44.8

CRT .6463 CR8 -.9943 CDT -.8828

LSA 85.9 NDA 19.3 SSA 1.1

ELI 75.4 EL2 T.O ALF 8.80
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JPL TM 33-100 EARTH--MARS TRAJECTORIES (VOL. 4, 1971)
i

LAUMCH DATE JUN 21 1971

HELIO¢ENTNIC CONIC

RL 152.07 LAL .O0

RP 22t.27 LAP .79

RC 250.428 GL 62.36

PLAN[TOCENTRIC C_IC

C3 13.838 VHL 3.693

LHCM AZNTH LNCH TIME

50.0D 10 [S 26

60.00 10 4l 18

70.00 11 25 22

80.00 I2 21 29

90.00 13 37 33

lOO.O0 15 4 21

110.00 16 24 48

FLIGHT TIM( |44,00 AIMIVAL DATE FIR R4 Iltl

DIITANCE 54D,111 EARTH TO HARi

LO_ RtE.8I VL 32.351 GAL $.Ol AZL 81.51 HCA |l[.13 IHA IR0,0| ECC ,|Dil7 IHC t,4924 Vl ZS.29T

LOP 14,46 VP 21.43[ GAP ,03 AZP 92.31 TAL [I,Z4 TAP t/I,lT RCA 150,78 APO 628,27 VZ 23,190

GP -24.Z6 ZAL 63,24 ZAP 52,79 ITS 159,40 ZJq[ 84.1) [T[ ITT,93 ZAC 77,$4 [TC E74o33 LVI 8.53

DLA 10.7[ RAL 361,56 RAO il3D.D VEL ll,|i3 PTH I.|l VHP 3,iTS DPA "44,72 RAP 31],04 [CO 1.2241

L-I TIME INJ LAT IMJ LONG INJ RT ASC INJ AZNTM INJ TIME PO CST TIM IMJ 2 LAT IMJ 2 LONG

32t0.70 -40,60 10T,99 180.12 1[T,32 11 12 46 2210,1 -26,26 84.49

3186.51 -35oS3 104.16 191,97 110,43 11 38 25 2186.5 -23.99 79.72

3071.58 -31.01 96.58 193.70 105.09 12 16 33 2071.6 -21,88 71.74

2895.79 -27,73 84.13 [94.59 101,54 13 9 45 1895.8 -20.30 59.19

2650.31 -26.50 66.36 194.86 100,25 14 21 43 1650.3 -19.70 41.40

2870,2G -27.73 45.50 194,59 101.54 15 43 51 1370,3 -20.30 20.55

2118.40 -31,01 25.49 193.70 105.09 17 0 7 1118.4 "21.88 .66

DIFFERENT IAL CCRRECTION$

TOE 1.0091TRA-t.2724 TC3-8.0915 BAU 1.5128

ROE .2157 RRA .0811 RC3-1.8346 FAU .13191

FOE 1.9032 FRA .4726 FC3-8,3733 BlP 11209

BOE 1.0519 BRA !.2750 BC3 8.2969 FIP 974

MID-COURSE EXECUTION ACCURACY OROIT DETERMINATION ACCURACY

SGT 6496.5 $GR 1401.6 863 595.6 IT 84.4 SR 17.0 IS 47.1

RRT .9186 RRF .9795 RTF ,8950 CRT .8875 CR8 -.9976 ClY -.9032

SGB 6646.0 R23 .3833 R13 .9014 LSA 96.2 HSA 19.0 SSA 1.0

SGI 6623.8 SG2 543.1THA 11.29 ELI 85.7 EL2 7.7 ALF 10.20

LAUNCH DATE JUN 25 1971 FLIGHT TIME 246.00 ARRIVAL DATE FEB 26 1972

HELIOCENTRIC CONIC

RL 152.07 LAL .DO LOL 272.81 VL 32.370 GAL

RP 229.65 LAP .82 LOP 75.48 VP 21.406 GAP

RC 253.053 GL 24.41GP -25.33 ZAL 84.39 ZAP

PLANETOCENTRIC CONIC

C3 13.941 VHL S.734

DISTANCE 544.884 EARTH TO NARD

3.01AZL 87.26 HCA 162.65 INA 190.25 ECC .20713 INC 2.7358 Vl 29.297

-.08 AZP 92.61TAL 17.67 TAP 180.32 RCA 150.64 APO 229.65 V2 23.949

52.67 ETS 158.28 ZAE 83.38 ETE 177.43 ZAC 76.44 ETC 274.46 LVI 10.40

LNCH AZNTH LNCH TIHE L-I TIME INJ LAT

50.00 tO 9 45 3309.56 -42.06

60.DD 10 35 2 3242.24 -36.77

70.00 11 11 5 3136.16 -32.06

eO.O0 12 4 18 2969.45 -28.82

90.00 15 19 1 2728.25 -27.32

IO0.O0 14 47 9 2443.92 -28.62

IlO.O0 18 10 31 2182.97 -32.06

DIFFERENTIAL CCRRECTIONS

TOE 1.1676 TRA-I.30S6 TC3-8.0500 8AU 1.5402

ROE .2690 RRA .0768 RC3-1.8678 FAU .12590

FDE 1.9812 FRA .4705 FC3-7.8184 8lP 11438

BDE 1.1982 8RA 1.3088 BC3 8.2639 FSP 940

LAUNCH DATE JUN 25 1971

HELIOCENTRIC C(:_llC

RL 152.07 LAL .DO

RP 230.04 LAP .84

9C 255.671 GL 26.64

PLANETOCENTRIC CONIC

C3 14.351 VHL 3.718

DLA 12.89 RAL 327.45 MAD 6640.0 VEL 11.576 PTH 6.62 VHP 3.728 DPA -45.61 RAP 314.04 [CC 1.2294

INJ LONG INJ RT AIC INJ AZNTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

111.76 190.92 114.69 11 4 54 2309.6 -28,43 87,13

108.36 193.58 107.81 11 29 4 2242.2 -26.04 83.0t

101.31 195.13 102.47 12 3 21 2136.2 -23.81 75.76

89.42 195.88 98,89 12 53 47 1969.4 -22.14 63.88

71.91 196.09 97.59 14 4 30 1728.2 -21.49 46,40

50.79 195.88 98,89 15 27 53 1443.9 -22.14 25.25

30.23 195.15 102.47 16 46 54 1183.0 -23.81 4.88

MID-COURSE EXECUTION ACCURACY CRBIT DETERMINATION ACCURACY

SGT 6601.2 $GR 1459.6 883 572.3 ST 95.2 SR 20.6 IS 49.2

NNT .9211 RRF .9813 RTF .8924 CNT .9142 CR8 -.9990 CAT -.9190

SGB 6780.7 R23 .3942 RI3 ,8992 LSA 107.5 NSA 18.7 88A .9

SG1 6737.7 SG2 556.6 THA 11.59 ELI 9T.I EL2 8.3 ALP 11.40

FLIGHT TIME 248.00 ARRIVAL DATE FEB 28 1972

DISTANCE 548.947 EARTH TO HANS

LOL 272.81VL 32.383 GAL 2.92 AZL 86.99 HCA 183.68 SNA 190.48 ECC .207T1 INC 3.0079 Vl 29.297

LOP 76.51 VP 21.380 GAP -,20 AZP 92.89 TAL 17,10 TAP 180.78 RCA 150.92 APO 230.04 v2 25.909

GP -26.50 ZAL 65.59 ZAP 52.85 ET$ 157.08 ZAE 82.69 ETE 176,91ZAC 75.24 ETC 274.60 LVI 1t.35

LNCH AZHTH LNCH TIME L-I TIME INJ LAT

50.00 9 59 48 3363.35 -43.50

tO.0O 10 22 11 3303.80 -37.95

70.00 10 54 44 3207.95 -32.99

80.00 11 44 29 3052.08 -29.34

90.00 12 57 35 2811.12 -27.95

100.00 14 27 21 2528.55 -29.34

110.00 15 54 11 2254.77 -32.99

OIFFERENTIAL CORRECTIONI

TOE 1.3443 TRA-I.34&O TC3-7.9118 |AU 1,5680

ROE .3500 RRA .0T0' IC3"1,8932 FAU .11953

FOE 2,055S FRA ,4828 rC3-?o2222 |lP 11870

SD[ 1.3843 ERA 1.3499 5C3 8.1843 PiP 903

DLA 15.22 RAL 327.29 MAD 6640.2 VEL 11.593 PTH 6.64 VHP 3.78T DPA -46.59 NAP 315.15 ECC 1.2359

IMJ LONG INJ NT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT IkJ 2 LONG

116.13 193.02 111.57 IO 55 52 2383.3 -30.74 90.17

113.17 195.42 104.73 11 17 14 2303,8 -28.20 16.79

106.71 196, T2 99.41 It 48 12 2208.0 -25.82 t0,37

95.41 197.29 95.80 12 35 21 2052.1 -24.01 81.30

78,26 197.43 94.47 13 44 31 1816.1 -23.31 52.20

56.82 197.29 95.80 15 9 27 1526.6 -24.01 30.17

35,62 198.72 99.41 16 31 46 1254.1 -25.82 9.29

HIC-COURS[ EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

8GT 8704.4 3GR 1523.4 $63 347.2 ST 108.9 IR 25.1 88 51.1

RRT ,9234 RRF ,9127 RTF ,_v9) CRY .9353 CRI ".8994 Gl! -.9814

3GB 8875.3 R23 ,4OSO 913 .8981 LIA 119,7 M|A 18.5 18A ,7

IGl 6851.4 IG2 572.0 YHA 11.95 ELI 109.5 EL2 8.6 ALF 12,4l

LAUNCH DATE JUN 25 1971 FLIGHT TIME 250.00 ARRIVAL DATE HAM 1 1972

HELIOCENTNIC CONIC DISTANCE 553,0D5 EARTH TO MARl

EL 152,07 LAL ,DO LOt. 272.81 VL 32.397 GAL 2.83 AZL 86,89 HCA 184.70 INk 190.71 ECC .20829 INC 3.3144 Vl 29.297

RP 230.42 LAP .07 LOP 77.53 VP 21.335 GAP -.32 AZP 93.20 TAL 16.53 TAP 181.23 RCA 159,99 APO 230.43 V2 23.888

RC 258.281 GL 29.01 GP -2?.79 2AL 66.83 ZAP 52.T4 ETS 155,82 ZAE 82.04 (T( 178.38 ZAC 73.91 ETC 2?4,75 LVi 12.42

PLANETC_ENTRIC CONIC

C3 14.83A VHL 3.85t DLA IT. T3 RAL 32T.01 RAD 0640.4 VEL 1[.614 PTH 6.68 VHP 3.835 OPA -47.67 RAP 318.39 ECC 1.2441

LNCH AENTH LNCH TINE L-I TZNE INJ LAT INJ LONG INJ NT AIC INJ AZMTH INJ TIME PO CIT TIN INJ 2 LAT INJ 2 LONG

50.00 9 48 22 5422.06 -44,86 121.20 195.4T 10T.86 10 45 25 2422.9 -33.19 93.72

60.00 10 7 22 3372.28 -38.99 118.68 197.$1 101.12 11 3 35 2372.3 -$0.45 91.18

70.00 IO 35 48 3288.58 -33,71 112.88 198.4g 95.82 11 30 36 2288.6 -27.86 85.74

90.00 11 21 14 3148.18 -29.79 102.41 198.81 92.17 12 13 40 2146.2 -28.87 ?S,67

90.00 12 32 14 2917,00 -28.2? 85,62 198,86 90.80 13 20 51 1917.0 -25.05 59.06

100.00 14 4 6 2620.65 -29.?9 63.78 198,81 92.17 14 47 46 1620.6 -28.87 37.04

110.00 15 35 14 2385.40 -5S.71 41.80 198,49 95.82 16 14 ID 1335.4 -27.86 14.66

OIFFERENTIAL CORRECTIONS NIO-COURSE EXECUTION ACCURACY C_BIT DETERMINATION ACCURACY

TDE 1.5439 TRA-1.3964 TC3-7.8187 BAU 1.5958 $GT 8102.7 $GR 1393.4 SG3 519.8 ST 119.7 SR 29.9 $1 52.9

ROE .4007 RRA .0624 RC3-1.9t42 FAU .11279 RRT .9256 RRF .9886 RTF .8859 CRT .9474 CRS -.9995 CST -.9413

FDE 2.1247 FRA .4493 FC3-G,5825 BSP 11925 $GB 6986.8 923 ,4159 R13 .8957 LIA 133.0 NIA 18.2 SSA .6

80[ 1.5981 8RA 1,3978 BC3 8.0467 FSP 884 861 6961.9 SG2 589.2 THA 12.32 ELI 123.1 EL2 9.3 ALF 13.40
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JPL TM 33-1OO EARTH--MARS TRAJECTORIES (VOL. 4. 1971)

LAUNCH DATE JUN IS liT1

HELIOCENTRIC CONIC

RL IS2.0T LAL .DO

RP 230.10 LAP .90

RC 290.868 6L 31.TO

PLANETOCENTRIC CONIC

C3 IS,482 VHL $oR$5

LHCH AZNTH LNCH TIHE

$O.OO S 55 5

SO,DO t SO 8

?O.OO 10 13 26

80.00 10 53 13

90.00 12 I 14

100.00 13 39 4

110.00 IS 12 54

FLIGNT TIlE ESE.OO ARRIVAL GATE HAt ) IRTR

DI8TkNC£ SSY.OS8

LOL tTl.ll VL 3E.4IO GAL |.74 AZL 86.34 HCA ISS.Tt IMA

LOP 78,55 VP 21.330 GAP ".44 AZP 93.55 TAL 15.9R TAP

rip -29,RE EAL DR.1) ZAP S_,SS [T8 154.49 ZA[ 81.4S [T[

EARTH TO MARl

lID.S4 ECC .lOlll INC 3.Rill V| 19.ti!

|Rl,ll RCA ISI,Di APO 230.63 V2 23.129

1T$.77 ZAC 7E.44 [TC ETA.If LVI 11.60

DLA EO.43 RAL 326.60 RAO SIkID.8 VEL 11.S42 PTH 6.18 YAP 3.933 DPA -4R.87 RAP 317.78 ECC 1.R948

L-I TIN[ IHJ LAT INJ LONG INa RT ARC INJ AZNTH |HI TIME PO CIT TIM INJ 2 LAT IMJ 2 LONG

3409.0? -46,08 127.11 188.34 103.45 tO 33 1$ 2489,1 "Sl.?l 97.92

3449.00 -39.81 IE$.04 199.87 9R.88 lO 47 37 2449.0 -32.78 96.36

3380.$1 -34°|2 120,01 200.40 91.63 11 g 48 2380.3 -29.90 92.10

3ERR.TO -29.79 110.55 200.38 R7,89 11 47 28 2255.T -E7.63 83.33

303R.07 -28.08 94.31 200.28 86.46 12 51 50 2038,1 -28.72 67.39

2730.17 -28.79 71.92 200.38 8?.89 14 21 35 1730,2 -27.63 44.T0

2427,13 -34.12 48.93 200.40 91,63 15 53 El 1427.1 -29.90 21.02

DIFFERENT IAL CCRRECTION8

TOE 1.7630 TRA-I.4815 TC3-?.6214 BAU 1.6271

ROE .4832 RRA .0495 RC3-1.9256 FAU .19573

FDE 2.166t FRA ,4249 FC3-5.8122 DSP 12120

DOE 1.8299 IRA 1.4624 DC3 7.86D9 FSP 818

MID-COURSE EXECUTION ACCURACY O_BIT DETERMIMATIOM ACCURACY

$GT 6909.1 SGR IG72.5 863 490,4 3T 133,2 3R 35.3 31 54.8

RRT ,9279 RRF ,9849 RTF .8820 CRT .9579 CRI -,ERR4 CIT -.9467

8DE 7108.6 R23 .4ERR RI3 .6904 LIA 147.0 NIA 18;0 8IA .I

861 7'082.5 862 608.3 THA 12.?l ELI 137.5 EL! i.8 ALF 14.30

LAUNCH DATE JUN 25 1971 FLIGHT TII_ 254.00 ARRIVAL DATE MAR $ 1R?9

I_LiOCENTRIC CONIC

RL 152.07 LAL .00

RP 231.18 LAP .93

RC 263.476 GL 34.58

PLANET_ENTRIC CONIC

C3 16.324 VHL 4.040

LNCH AZNTH LNCH TIME

50.00 9 19 32

60.00 9 29 46

7'0.00 9 46 29

80.00 10 17 56

90.00 11 21 3

100.00 13 0 48

110.00 14 45 55

DISTANCE 561.102 EARTH TO MARS

LCL 272,81 VL 32.423 GAL E.65 AZL 85.94 HCA 166.72 SNA 191.16 ECC .20949 IN(: 4.0600 Vl 29.29?

LOP 79.57 VP 21.306 GAP ".56 AZP 93.95 TAL 15.40 TAP 182.12 RCA 151.13 AP_ 231.22 V2 93,78R

CrP -SO.DO ZAL 69.49 ZAP 53.30 ITS 153.09 ZAE 80.96 [TE 175,14 ZAC 70.81 ETC 275.11 LYE 14.93

DLA 23.33 RAL 326.01 RAD 6641.2 VEL 11.677 PTH 6.71 VHP 4.024 DPA -50,11 RAP 319.35 ECC 1.2888

L-I TIME |NJ LAT |NJ LONG INJ RT A8C INJ AZHTH [NJ TIME PO CRT TIN INJ 2 LAT INJ 2 LONG

3563.19 -47.03 134.01 201.64 98.21 10 18 $5 2563,2 -31.47 102.97

3535.89 -40.26 132.39 202.47 91.92 10 28 42 RS3R.D -3$.10 102.S8

3486.68 -34.02 128.31 202,38 86.72 I0 44 3$ R469.7 -31.81 99.80

3387.99 -29.06 120.30 201.85 82.82 I! 14 24 E38R.D "29.10 92.08

3184.11 -26.99 105.00 201.52 81.22 12 14 9 2184.1 -27.96 78.03

2862.47 "29.06 8|.67 201,85 82.82 13 46 31 1862.5 -29.10 $4.23

2533.50 -34.02 57.23 202.39 86.72 15 28 8 1533.5 -31.81 28.72

DIFFERENT IAL CCRR[CT|(_

TOE 2.0144 TRA-I.5393 TC3-7.3594 BAU 1.6602

RDE .5796 ERA .9315 RC3-1.926? FAU .09835

FOE 2.2328 FRA .3927 FC3-5.2159 SSP 12344

BDE 2.0961 8RA 1.5396 DC3 ?.6075 FSP 765

MID-COURSE EXECUTION ACCURACY Gilt DETERMINATION ACCURACY

SGT 7012,6 $GR 1761.2 363 458.5 ST 147.5 RR 41.2 $l 55.2

RRT .9304 RRF .9838 RTF .8779 CRT .9689 CR$ -.9991 CIT -.9546

SGB 7230.4 R23 .4374 R13 ,887! LIA 161.8 NSA IT.9 IIA .S

361 7203.0 $62 628.6 THA 13.25 ELI 152.8 EL2 10.3 ALF IS.IR

LAUNCH DATE JUN ZS 1971 FLIGHT TIE 256.00 ARRIVAL DATE MAR 7 1972

HELIOCENTRIC CONIC

RL 152.07 LAL .DO LOL 272.81 VL

RP 231.58 LAP .96 LOP 80.58 VP

RC 266.061 GL $7.?3 GP -32.S? ZAL

PLANETOCENTRIC CONIC

C3 I?.424 VHL 4.174

LNCH AZHTN LNCH TIH[

50.00 9 I 4

eo.oo I $ 14

70.OD 9 12 36

80,00 9 29 24

90.00 lO 20 41

100.00 I2 12 19

|lO.O0 14 12 3

DIFFERENTIAL CORRECTION8

TD[ 2.2971 TRA-I.136t TCS-/.0241 6AU 1.1959

ROE .1934 RRA .0063 RC3-1.9128 FAU ,ogosI

FOE 2.2643 FRA .3525 FC3-4.4909 21P 12542

69E 2.4001 iRA 1,6361 8C3 ?.2604 FSP 707

D[8TANCE 565.141 EARTH TO MARS

32.436 GAL 2.56 AZL 85.48 HCA 167.73 8HA 191.41 [CC .21910 INC 4.52D9 V! 29.297

21.261 GAP -*66 AZP 94,42 TAL 14.84 TAP 182.57 RCA 151.19 APO E31.62 V2 23.T49

70.90 ZAP 53.$2 ET8 151.$4 ZkE 80.54 [T[ 174.49 2AC 69.00 ET¢ _75.31 LVI 11.41

DLA 26.45 RAL 325.21 RAD 6641.7 VEL 11.724 PTH 6.71 VHP

L-I TIH£ INJ LAT INJ LONG ZNJ RT ARC INJ A2HTH INJ TIME

3946.78 -47.54 142,02 205.38 92,06 10 I 50

3635.64 -40.15 140,86 205.22 86.17 tO 5 50

3613.93 -33.09 138.12 204.23 81.00 I0 12 50

35RI.21 0E8.94 132.73 202.83 TS.82 10 EO 43

3395.51 -23.94 119.71 201.97 74.48 11 IT IS

3035.68 -26.94 94.10 202.83 76.62 13 2 S!

2660.75 *33.09 67.04 204,23 81.OO 14 56 23

4,132 SPA -51.64 RAP 321.18 ECC 1,216R

PO CIT TIM INJ 2 LAT INJ 2 LONG

E646.8 "41,18 109.14

2635.6 -$T.3O 110.11

2613.9 -33,38 109,38

25RI.E "ll.ll iO5.ll

2393,$ -2R.l| 13.4T

2035.7 -RI,OR |T.O5

lllO,O -33,38 38,30

MID-COURSE EXECUTION ACCURACY ¢AIIT DETERMINATION ACCURACY

SGT 7|15.5 SGR 1860.3 SG3 423.3 8T 162.3 SR 47.8 II ll.t

RRT .9339 RRF .tOED RTF ._,20 CRT .9729 CRi ".Slit CIY -,9592

3GB 7354,6 R23 ,448R RI3 .8828 LSA 177.2 HSA I7.T IIA .4

SG1 7325,8 562 630.5 THA 13.82 ELI lll.9 EL2 IO,I ALF 18.04

LAUNCH DATE JUN 2$ 1971 FLIQHT TIME 2SO.O0 ARRIVAL DATE MAR I 1972

HELIOCENTRIC CONIC DI8TANCE 569.173 EARTH TO MALl

RL 152.07 LAL ,OO LOL 272°81 VL 32.44| GAL 2.47 AZL 84.R4 HCA 168.74 IHA IRI.$4 ECC .21073 INC 3.Oleo Vt 29.297

RP 231,94 LAP .99 LOP 81.59 VP 21.287 GAP -,80 kIP g4,gS TAL 14.28 TAP 183,01 RCA 151.25 APO 232,02 V2 23,710

Re 268.636 GL 41.18 GP "34.54 ZAL ?2.38 ZAP 54.54 ET$ 15D.13 ZA[ 80.23 [T[ 173,SD ZAC R$.98 [TC 275.5T LYE 18,07

PLAN[TO¢[HTRIC CONIC

C3 18,863 VHL 4,345 DLA 29,80 RAL 324.15 RAO 6642.3 V[L 11.786 PTN S.8| VHP 4.ES3 SPA -53,24 RAP 323.2T [CC 1.3108

LNCH AZMTH LNCH TIME L-[ TIME [NJ LAT |NJ LONG [NJ RT ARC INJ AZMTH INJ TIME PO CST TIM INJ 2 LAT [NJ 2 LONG

SO.O0 8 38 48 3741.g? -4?,37 151,21 209.38 84.gR 9 41 10 2?42,0 -43,?R IIR.IO

69.00 8 34 51 3782,55 -39.16 IS0,64 207,86 79,6! 9 3? 23 2752,5 -39.16 119.47

?0,00 8 26 49 37?R,24 -50.71 150.16 205.47 74,25 R 29 48 2776,2 -34,15 IRI,97

80.00 ? 41 28 3919,68 -IS.l! 186.4! 200.94 $6,61 8 46 4R 2918,7 -2?.01 131.13

60.19 T 27 18 3964,?8 -17.71 IS9.10 200,28 65.63 8 33 E$ 2964,8 -2R.22 |34,14

100,00 10 R4 17 3394.15 -lg.l! 117.7? 200.94 66,RI 11 20 51 2394.8 -27.0R 93.20

110,00 13 26 15 2823.06 "30.71 7g.98 205.47 74.25 14 13 tS IR23.1 -34.15 $0.61

DIFFERENTIAL CCRRECTIO_ MID-COUR3E EXECUTION ACCURACY Oi_S|T DETERMINATION ACCURACY

TDE 2.6205 TRA-l.?S68 TC3-6.6096 BAU 1,7346 1GT 7215.3 8DR 1g71.1 SG3 384,T ST 1??.6 8R 55.3 1S SS,4

RD[ .8374 RRA ".0280 RC3-1.8781 FAU .98165 RRT .9355 RRF .9807 RTF ,8658 CRT .g768 CR1 -.9982 CST -.9625

FOE 2.2?78 FRA .3085 FC3-3.7433 BSP 12748 SGB 7479.7 R23 .4628 R13 ,8761 LIA 193.2 MSA 17.6 IRA .4

BDE 2.7511BRA 1.7570 DC3 6,8712 FSP 645 SG1 7449.2 SG2 6?4*6 THA 14.46 ELI 185.6 EL2 11.3 ALF 16.98
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JPL, TM _3;t00
EARTH--MARS TRAJECTORIES (VOL. 4, 19718 j

)

LAUNCH 04TE JUM _ 19T|

MELIOCEHTR i C CQNI¢

RL IRR.O?" LAL ,00

AP 2lt._I LAP l.Ol

• R_;_t?t.200 GL 44.90

PLANETOEENTR I C CONIC

C3 20.848 VHL 4,SIR

LNCH AZMTM LNCH t TIN[

50.00 8 _| 25

60.00 ? t5 20

?O.OO ? 1_ 52

71.48 6 22_ 2

71.48 _S 21 2

' 71.48 " 6 21 2

liD.DO 12 6 18

FLIRMT TIN[ 280.00 ARRIVAL DATE MAR 11 ISTR

DIITAMCE IT$.$tl EARTH TO NAil

LOL ITt,lI VL 38,4ii GAL loll A_L i4,30 HCA Iil,Y$ IMA lit,it ICE .lllST INC I.TORI VI RR,RgT

LOP 8R.SO VP 21.234 GAP -,g| AEP SS°il TAL t3,72 TAP tl),4l RCA tit,St APO RIE.41 VR Rl.871

GP "36.74 ZAL Tl.gl ZAP §5.49 [TI t4i,14 ZA[ 80,05 [T[ 173,10 ZAC R4,72 [tC 278.87 LYE II,9$

DLA 38o$8 RAL 3E2.?8 RAO |643.2 V[L St,IRe PTH i.88 YMP 4,4_8 DPA -SS.DO RAP $2S,T? [CC t.84St

L-I TIME INJ LAT |MJ LONG |NJ IT AIC INJ AZHTH |NJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

3851.75 -48.21 191.54 213.31 77.11 9 IS 37 28S1.8 -46,01 126.42

3694.72 -36.80 161.96 209.87 72.26 9 0 14 2694.7 -40.24 231.39

4038.52 -24,49 167.99 204.35 65.41 8 14 lO 3038.5 -32.39 142.1T

4179.06 -18.93 175.91 201.39 61.91 ? 30 4I 31T9.1 -26.81 151,98

4179.06 -18.g3 ITS.g3 201.39 61.98 ? lD 41 3179.1 -28.81 151.99

4179.06 -18.93 175.93 201.39 61.g8 7 30 41 3179.1 -28.81 151.99

$083.34 -24.49 96.90 204,35 65.41 12 57 44 2085.1 -32.39 71.08

DIFFERENT IAL CORRECTIONS HID-COURSE EXECUTION ACCURACY

_ 2.9891 TRA-t.9O_ TC3-6.1145 BAU 1.7784 SOT 7312.1 SGR 2097.3 SO3 342.3

ROE I_0122._RA -.0769 RC3-1.8233 FAU .07224 RRT .9385 RRF .9770 RTF .8568

FOE 2._594 FRA _2580 FCS-2.9999 BSP 12933 SOB 7607.0 R23 .4790 R13 .8691

8DE 3.1558 ERA 1_g894 BC3 6.3805 FSP 574 SO! 7574.8 SO2 699.2 THA 15.20

LAUNCH DATE JUN 25 1971 FLIGHT TIME 262.D0

HELIOCENTRIC CONIC DISTANCE 577.219

RL 152.07 LAL .DO LOL 272.81 VL 32,474 GAL 2.29 AZL 83.52 HCA 170.71 SNA

RP 232.68 L4P 1.04 LOP 83.60 VP 21.210 gAP -!.05 AZP 96,40 TAL 13.17 TAP

RC 273.754 GL 48.98 GP -39.20 ZAL ?5.49 ZAP 56.71 [TS 147.16 ZAE 80.03 ETE

PLANETOCENTRIC CONIC

C3 23.554 VHL 4.853 DLA 37.19 RAL 320.90 RAD 6644.4 VEL 11.981 PTH 6.98 VHP

LNCH AZNTH LNCH TIME L-I TIME INJ LAT

50.00 7 36 38 3980.92 -43.61

60.00 6 58 9 4083.98 -31.97

64.77 5 33 28 4323.65 -19.82

64.77 5 35 28 4323.65 -19.82

64.77 5 35 28 4323.65 -19.82

64.77 3 35 28 4323.65 -19.82

64.77 5 35 28 4323.65 -19.82

DIFFERENTIAL CORRECTIONS

TDE 3.4008 TRA-2,tO94 TC3-5.5543 BAU 1.8348

RDE 1.2228 RR4 -.1574 RC3-1.7606 FAU .06296

FOE 2.1791FRA .1827 FC3-2.3143 BSP 12969

BDE 3.6140 BRA 2.1152 BC3 5.8267 FSP 473

LAUNCH DATE JUN 25 1g71

HELIOCENTRIC CON1C

RL 152.07 LAL .00 LOL 272.81VL

RP 233.08 LAP 1.07 LOP 84.60 VP

RE 276.295 GL 53.41GP -41.93 ZAL

PLANETOCENTRIC C04qIC

C3 27.381 VHL 5.255

LNCH AZNTH LNCH TIA[

5O.0O 6 49 58

58.67 4 56 50

58.67 4 56 50

58.67 4 56 50

58.67 4 58 50

58.87 4 58 50

58.67 4 56 50

QRBIT DETERMINATION ACCURACY

8T 192.6 SR 63.6 SI 54.2

CRT .9805 CRS -.9976 CST -.RS4?

LSA 209.2 HSA 17.5 SSA .3

ELI 202.5 EL2 11.9 ALF 18.00

ARRIVAL DATE MAR 13 1972

EARTH TO MARS

192.10 ECC .21202 INC 6.4769 Vt 29.297

183.90 RCA 151,37 APO 232.83 V2 23.633

172.41 ZAC 62.20 ETC 276.23 LV! 22.02

4.626 DPA -56.92 RAP 320.79 ECC 1.3878

INJ LONG INJ RT ARC INJ AZNTH INJ TIME PO CST TIM INJ 2 LAT INJ 2 LONG

172,88 216.47 68.71 8 42 59 2980.9 -47.41 138.55

175.67 210.04 64.03 8 6 13 lO84.O -19.56 147.40

187.92 202.56 57.86 6 47 32 3323.7 -31.25 164.43

187.92 202.56 57.86 6 4T 32 3323.7 -11.25 164.43

187.92 202.56 57.86 6 47 32 3323.7 -31.25 164,43

187.92 202.56 57.86 6 47 12 3323.7 -51.25 164.41

187.92 202.56 57.86 6 47 32 3323.7 -11.25 164.43

MID-COURSE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 7413,3 SGR 2249.1SG3 296.0 ST 206.3 SR 72.3 SI 51.5

RRT .943g RRF .9719 RTF .8502 CRT .9837 CRS -.gg68 CST -.9681

SGB 7747.0 R23 .4902 R13 .8636 LSA 223.9 MSA 17.2 SSA .3

SOt 7714._ SG2 713.9 THA 16.12 ELI 210.3 EL2 12.1 ALF 19.09

FLIGHT TIME 264.00 ARRIVAL DATE MAR 15 1972

DISTANCE 581.225 EARTH TO MARS

32.487 GAL 2.20 AZL 82.56 HCA 171.72 IMA 192.33 ECC .21267 INC 7.4358 Vl 29.29T

21.187 GAP -1,17 AZP 97.36 TAL 12.62 TAP 184.34 RCA 151.43 APO 233.24 V2 23.594

77.13 ZAP 58.25 ETS 145.77 ZAE 80.21ET[ 171.Y7 ZAC 59.37 ETC 276.68 LVI 24,34

DLA 41.22 RAL 118,48 RAD 6641.0 VEL 12,138 PTH 7.11 VHP 4.881 DPA -58.99 RAP 332.54 ECC 1.4508

L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CST TIN INJ 2 LAT INJ 2 LONG

4138,95 -38.94 183.14 217.89 60.15 ? 51 57 3138.g -47.16 153.77

4443.56 -20,19 198.21 203.67 53.27 6 tO 53 3443.6 -33.37 175.54

4443.56 -20,19 198.21 203.67 53.27 6 10 53 3443.6 -33.3T 175.54

4443.56 -20.19 198.21 203.67 53.27 6 ]O 53 3443.6 -33.57 175.54

4443.56 "20.19 198.21 203.87 55.27 6 10 53 3443,t -33,3? 175.54

4443.56 -20.19 198,21 203.67 53.27 8 10 53 5443.1 -33.37 175.54

4443.56 -20.19 IRe.21 203.67 55.27 t 10 53 3443.6 -33.57 175.54

DIFFERENTIAL CCRRECTIONS

TDE 3.8987 TRA-2.3393 TC3-4.8824 8AU I.OtSt

8DE 1.5162 RRA -.2496 RC3-l.llT5 FAU ,05074

FOE 2,0058 FRA .1540 rC3"I.8045 RIP 13380

8OC 4.1832 8RA 2.3526 IC3 5,1497 FSP 409

NIO-COURIE EXECUTION ACCURACY ORBIT DETERMINATION ACCURACY

IGT 7478,5 3_ 2415,6 SG3 245,5 5T 219,6 1R 83,2 II 48.2

RRT ,R484 RRF ,85tl RTF ._ll CRT ,9857 CR9 -.99S4 CRI -._912

lOB 7058.3 R23 ,5219 RI3 .6420 LIA 259.1NSA 17.4 IIA .Z

SOt 7822.9 $G2 745.4 THA 17.14 ELI 234.5 EL2 13.1 ALF 20.55

LAUNCH DATE JUN 25 1971 FLIGHT TIME 266.DD ARRIVAL DATE NAR |T 19T2

HELIOCENTRIC CONIC DISTANCE 505.225 EARTH TO MARl

RL 152.07 LAL .DO LOL 272.81VL 32.500 GAL 2,12 AZL 8|,35 HCA 172.70 INk 192,51 ICe .21334 INC 1.6450 Vt 29.297

RP 233.42 LAP I.OR LOP 85.60 VP ||.IRA RAP -l.It AZP 96.56 TAL 12.00 TAP 184.78 RCA 151.48 APO 253.84 V2 23.$51

RC 278.824 GL 58,21GP -45.00 ZAL TO.60 ZAP 60.15 ETS 144,50 ZAE $0.R5 ET( 171.2R ZAC 58.22 ETC 2?7,27 LVI 26.90

PLANETOCENTRIC CONIC

C3 32.98? VHL 5.T43 OLA 45.41RAL 115,_| RAO i648.l V[L |2,365 PTH ?.29 VHP 5,28| DPA -61,15 RAP I)Y,2? ECC 1,342R

LNCH AZNTH LNCH TIN[ L-I TIME INJ LAT INJ LONG INJ RT ASC INJ AZMTH INJ TIME PO CIT TIM INJ 2 LAT INJ 2 LONG

50.00 5 3T 57 4355.35 -30.63 1g9.09 214.49 51.63 6 50 32 3155.1 -43.43 173.20

52.86 4 20 51 4153.08 -1g,81 207.66 204.47 48.26 5 36 25 3553,1 -34.88 186,31

52.86 4 20 31 4553.08 *19.tl 207,66 204.4? 48,26 5 36 25 3531.1 -34.85 286.31

52.$8 4 20 32 4553.08 *t9.81 287,66 204.47 41,26 5 36 25 3553.1 -34.81 186.31

52.86 4 20 32 41S3.DI -lg.Rl 20?.66 204,4? 48.26 5 36 25 3553.1 -34.11 11R.31

52.88 4 20 32 4553.08 -19.11 207.66 204.47 48.26 S 36 25 3553.1 -34.85 186.31

$2,86 4 20 31 4t53.08 -19.81 207.66 2Q4.47 48.26 5 36 25 3553.1 -34.88 286.31

DIFFERENTIAL CORRECTIONS NIO-COURIE EXECUTION ACCURACY ORBIT OETERNINATION ACCURACY

TDE 4.4176 TRA-2.6757 TC3-4.2OQ7 BAU 1.g?00 SGT 7360.6 SGR 2627.7 $G3 Ill.8 ST 227.? SR 94.2 S$ 42.4

ROE !,87B8 RRA -.415T RC3-1,5194 FAU .03898 RRT .g522 RRF .9396 RTF .?985 CRT .98?3 CR8 -,gg5D CST -,9817

FD[ 1.8814 FRA .1065 FC3-1.0231BSP 13323 SGB $004.3 R23 ,5672 R13 .8150 LEA 249.4 NSA 1?.4 SEA .2

8DE 4.8005 BRA 2.?075 6C3 4.4671FSP 304 SG1 7967.9 SG2 761.7 THA 18.49 ELI 246.0 EL2 13.8 ALF 22.2R
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